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Message from the Scientific Committee 

On behalf of the Scientific Program Committee, I extend a warm welcome to the 
IMIA-NI members, students, practitioners, informatics researchers, industry partners, 
and others interested in health and nursing informatics who have come to attend the 
NI 2016, 13th International Congress on Nursing Informatics.  

NI 2016 is a biennial conference of the IMIA-NI and the leading scientific meeting 
for health and nursing informatics research and practice. NI 2016 presents work not 
only from the discipline of nursing but also from many other disciplines and specialties 
including both basic and applied informatics.  

The theme of NI 2016 is eHealth for all: Every level collaboration – From project 

to realization. The theme reflects the major challenges we face in healthcare today, that 
is, the need to collaborate at every level to achieve our goal of Health For All. NI 2016 
offers a variety of topics on the conference theme.  

The mission of the Scientific Program Committee is to solicit for, evaluate and 
schedule NI 2016 conference program to be consistent with the goal of the IMIA-NI. 
We received 445 submissions for papers, posters, short communications, panels, work-
shops, demonstrations, student competitions and tutorials from more than 40 countries. 
Each submission was reviewed by three reviewers selected from a panel of more than 
963 experts. Reviewers’ feedback was provided to the authors and every effort was 
made to ensure the best submissions given the constraints of the conference timetable. 
In the end, a total of 332 submissions were selected. 

The result of the Scientific Program Committee’s activity is reflected in the Con-
ference Program and Proceedings. The proceedings contain OA full papers, indexed in 
MEDLINE, and also workshops, panels and posters summaries. 

The Scientific Program Committee has prepared a wonderful program. We have 
six keynote speakers addressing the state-of-the-art for health and nursing informatics 
ranging from data, to healthcare delivery to the policy level. There are 24 paper ses-
sions, 20 poster sessions, 23 panel discussions, 14 workshops, 1 demonstration, 8 tuto-
rials and 6 student competitions to attend. The exhibit hall will provide attendees with 
the opportunity to learn about the latest products and services in health and nursing 
information and information technology. The NI 2016 is adding two new features, a 
Wearable Fashion Show and an Interoperability Showcase. The Wearable Fashion 
Show will present how technology and fashion can be merged for healthcare. The In-
teroperability Showcase will present how EHR Applications, Devices and Apps com-
municate patient data electronically using HL7 standards and IHE profiles. This show-
case is jointly organized by the HL7 Nurses Work Group with HL7 PCWG EHRWG, 
CICWG and Associations such as IMIA-NI, ICN, HIMSS and IHE. I hope that all 
participants have the opportunity to learn from and network with others through tutori-
als, keynotes, paper sessions, poster sessions, panel discussions, and workshops and 
find new and exciting ideas to inspire them.  

I am very grateful to the contributors for their contributions and the reviewers for 
providing expert reviews. I am especially grateful to Patrick Weber, Chair of the 
NI 2016 Local Organizing Committee, and Maria Muller-Staub and Margie Kennedy, 
Co-chairs of the Scientific Program Committee, for their leadership and strong support. 
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We are in Geneva, Switzerland and I hope you find some time before or after the 
conference to enjoy this beautiful city and country.  

Hyeoun-Ae Park, PhD, RN, FAAN Chair, Scientific Program Committee 
Professor in College of Nursing and Systems Biomedical Informatics Research Center 

Seoul National University 
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Preface 

We welcome the Nursing Informatics Community to Geneva, Switzerland. Geneva is 

known as the “city of peace.” It is the home of more than twenty international organiza-

tions and has more international flavor and influence than any other city of its size. Ge-

neva lives and breathes international collaboration and networking. It is a privilege that 

Geneva is hosting the 13th International Conference on Nursing Informatics from 

June 25–29, 2016.  

The theme of the conference is “eHealth for all”, for nurses and all health and social 

care professionals who use information to support their practice, from the bedside to the 

boardroom, from idea to implementation. The conference is cutting-edge and is com-

bined with a social media event, a digital health summer school and an eHealth fashion 

show bringing healthcare fully into the new digital age.  

The Scientific Program has over 340 presentations as tutorials, keynotes, submitted 

papers, panel presentations, workshops and poster sessions. A quick reading through the 

program shows the richness and scientific achievements realized by the foremost inter-

national experts in our field: smartphone Medication Apps for patients with chronic 

diseases, robotic assistance in medication management, intelligent wardrobes, low-cost 

wearables for fatigue and back stress management, big data analytics for optimizing 

work processes, consumer eHealth literacy tools, routine data mining tools, eHealth 

competence frameworks for educating nurses and many other challenging contribution 

to the state-of-art in nursing informatics.  

We thank the Scientific Committee, led by Dr. Hyeoun Ae Park (chair), Dr. Maria 

Müller-Staub (co-chair) and Dr. Margie Kennedy (co-chair) for the high-quality selec-

tion of papers and contributions. We thank the Local Organizing Committee, led by 

Patrick Weber (chair) for putting a vibrant conference into reality. 

We welcome you in Geneva on Sunday, June 26. The Giant Fountain in the middle 

of Lake Geneva symbolizes the wealth of energy and ideas the city and the conference 

will bring to you.  

Paula Procter, Walter Sermeus, Patrick Weber 
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Abstract. The Oulu University Hospital's staffing management project sought 
information on the number of nursing staff in relation to treatment days and visits, 
using existing indicators to describe the activities involved. The retrospective data 
obtained was compared to human resources and the personnel structure. On this 
basis an optimal number of staff was determined for the units, taking account of a 
range of explanatory indicator data. The project made use of the computational 
model for nurse staffing and the World Health Organisation's (WHO) Workload 
Indicators of Staffing Need (WISN) method. The project provided extensive 
information on human resources issues within the units. Its results indicated the 
differences between wards with respect to the number and structure of resources. 
In addition, the nurse administrators lacked skills in gathering and using data from 
administrative datasets. This information will provide support for the further 
development of nursing operations and nursing management decision-making.  

Keywords. Nursing staff, personnel staffing and scheduling, workload, WISN-
model, management information systems  

1. Introduction 

The ageing population, new technology and demand for higher quality of care, 
combined with shrinking budgets and nursing shortages are creating new challenges for 
health care. In Finland, as in other high-income countries, we have an ageing nursing 
workforce caring for increasing numbers of elderly [1]. On the other hand, higher 
staffing levels and a richer skills mix improve patient outcomes, for instance in relation 
to falls, medication errors, surgical wound infections, pressure injuries, pneumonia, 
upper gastrointestinal bleeding, sepsis and even deaths [2, 3, 4]. Such studies also argue 
that the staffing level and skills mix affect nurses' wellbeing [5] and intention to leave 
[6]. This makes it particularly important to find the optimal staffing level for promoting 
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quality of care and nurse and patient satisfaction, and to prevent nurses from wishing to 
leave the profession.  

The nurse staffing project in Oulu University Hospital (OUH) in Finland sought 
to provide information on the number of nursing staff in relation to treatment days and 
visits, using indicators from the management information system to describe the 
operations concerned. The information obtained was compared to human resources and 
the personnel structure, on the basis of which an optimal number of staff were 
determined for the units in question while taking account of various explanatory 
indicator data. Nurse staffing levels were also calculated for Kuopio University 
Hospital (KUH) in East Finland [7], but without evaluating all nursing units. 

2. Methods 

The project involved the use of the computational model for nurse staffing developed 
during the Nurse Staffing Management Development project as part of a broader 
project for designing a new building for the KUH [7, 8]. The WHO's WISN-tool [9] 
was also used to gather existing data from information systems in the organisation.  

The data was collected retrospectively from all 111 independent or related units of 
the OUH in which nursing staff with a range of professional titles work. Nursing staff 
include registered nurses, midwives, assistant head nurses (if not wholly 
administrative), physiotherapists, occupational therapists, radiographers, dental 
hygienists and licensed practical nurses. The study covered all of the hospital’s current 
specialties. The final sample consisted of information on 142,193 treated patients, 
302,650 in-patient care days, 627,304 outpatient visits and 34,631 operations in 2013, 
and administrative information (workload, posts, divisions of tasks, absences) on 2,518 
nurses. The WISN tool was used to compute the available working time of nurses; for 
one nurse it averaged 1,542.24 hours per year, excluding various types of absences 
(public holidays, annual leave, vacations, sick leave and other leave) in OUH. For both 
subjects, patients’ care needs and nursing resources were converted into hours. The 
basic formula for the unit’s computational nurse staffing need (CNN) was: 

 

CNN =
Patients'care needs in hours * NP nurse-to-patient -ratio 

available working time of one nurse
 

 
Patients’ care needs were based on registered data on the units’ day-to-day 

functions and the time needed. On the hospital wards, the patient day lasts 24 hours, so 
the need for care calculation formula is: (number of in-patient days (ipd) in one year * 
24 hours). Outpatients’ visits and time spent in the operating theatre can vary from a 
few minutes to several hours. Account should also be taken of other essential activities 
that require nursing resources.  

The NP-ratio indicates the nurse-to-patient ratio [10] and is calculated as follows: 
[1/ (average in-patient days in one week/nurse workload)]. For example: in one 
surgical ward there are 158 in-patient days in one week and the nurse workload is 28 � 
158 / 28 = 5.6 in-patient (=treatment) days per one nurse workload, i.e. 5.6 patients per 
one nurse per day. To obtain the NP-ratio, you need to calculate: 1/5.6= 0.18. This is 
the ratio for each nurse workload per day receivable per patient. The NP-ratio varied 
between in-patient units: from 2.0 for ICU patients (two nurses to one patient) to 0.08 
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for postpartum mothers with newborns (one nurse cared for an average of 12.5 mothers 
or newborns each day). In internal medicine and surgical units, the NP-ratio ranged 
between 0.18 and 0.22 (4.5–5.5 patients per nurse per day). We also used a higher 
value of 0.5 for the highest intensity in-patient days. Nursing intensity was measured 
using the Oulu Patient Classification (OPCq), part of the RAFALA patient 
classification system [11] which has been systematically used in OUH for over 15 
years. For outpatient clinics and operational theatres the average nursing time was 
calculated for various patient functions and visits. Below is an example of a calculation 
for one surgical in-patient unit:  

 

CNN =
8000 ipd*24 hours *  0,20 NP-ratio  + 100 high intensity ipd*0,5 

available working time of one nurse
=

38 400 h+50 h

1542.24 h
=24.9   

 
The computational nurse staffing need (CNN = 24.9) was then proportioned to the 

unit’s number of nurse vacancies (N=30) and the resulting ratio (24.9/30 *100 % = 
83%) provided information on the usage level of nurse resources in care processes [7]. 
In addition to the units’ actual nurse staffing volume, much information had been 
published on work intensity and issues affecting staff workloads, such as the number of 
students, division of labour, transfer and cancellation of nursing time, the ratio between 
registered nurses and licensed practical nurses, and the percentage of emergency 
treatment periods.  

3. Results 

3.1. Computational results  

The ratio between the computational nurse staffing need and the posts in each unit was 
calculated. This ratio provided information on the usage level of nurse resources in care 
processes [8]. Within the units, the ratio of nurse staffing needs to vacancies varied 
between 55 and 129%. When the ratio was between 80 and 90 %, the unit’s nurse 
staffing was considered adequate, at optimal level, but at 90–100% it indicated a need 
for process development. If the ratio was over 100% and no other results were 

Figure 1. Nurse staffing situation in relation to functions in different sectors of OUH. 
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was under 80%, in terms of current nursing functions the resources available can be 
deemed excellent. 
 

3.2. Results of explanatory factors  

The number of students varied greatly. In general, there were more students in wards 
than in outpatient clinics. Nurses had many non-nursing duties such as cleaning, 
clerical work and service provision (meal, logistics and transfer). Providing advice to 
others (mainly doctors and support workers) was very common in almost every unit. 
Much time was also spent transferring and cancelling outpatient visit times. During 
2013, around 80,000 outpatient visits were transferred and cancelled, involving an 
annual workload equivalent to that of 12 nurses or clerical workers. The ratio between 
registered nurses and licensed practical nurses varied between 71% and 100% in wards 
and 45% and 100% in outpatient clinics. 

4. Discussion 

The nurse staffing project provided the units with a tool for allocating the correct 
number of nurses to different teams. It also helped in directing development at the right 
issues and provided staff with information on the content of work and the time devoted 
to various tasks. In itself, the ratio between the computational nurse staffing need and 
vacancies changes nothing, but it does provide transparent and comparable information 
for the planning, follow-up and evaluation of nurse staffing [8]. An enormous range of 
data is produced within health care organisations, which could also be used for 
managerial purposes [9, 12]. The project revealed that nurse administrators lack the 
uniform competencies and information literacy required to use management 
information systems. This need for further education has been identified on previous 
occasions [12]. There is an essential need for nurse informaticists in healthcare to 
support and educate with different kind of information systems and data capturing [13].  

Most of the data was collected by two researchers, but all phases of the study were 
analysed together with the units studied. A major reliability factor was the nurse-to-
patient ratio, which decreased as the number of patient episodes increased in a situation 
with unchanging resources. Within certain limitations, the NP-ratio needed to be 
standardised for this reason. 

The results indicated that the staff situation in in-patient care units is fairly good on 
the whole, but there are differences between wards with respect to the number and 
structure of resources. Account should be taken of the poorer nursing staff resource 
situation in outpatient clinics and other open care units when rectifying staff shortages 
and beginning new open-care operations. In the current economic situation, there is a 
great temptation to reduce staffing in units with optimal or better resources, but many 
other issues affecting staff workloads should considered. On the basis of the results, the 
clearest staffing deficiencies were rectified immediately between hospital division 
areas, since increases in the workloads of nurses ‘are associated with serious medical 
events’ [2]. Less acute shortcomings could be addressed by developing the 
occupational division of labour, renewing operational processes and distributing staff 
evenly between the responsible units. Sensible resourcing could be supported by 

indicative of understaffing, there was an obvious need for additional resourcing. If it 
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introducing new technology and improving nursing practices. The development of new 
IT systems enabling patients to reserve and cancel visits online and provide pre-surgery 
information has begun. Staffing calculations within the units should be updated if 
operations change substantially or processes are developed in a manner that enables the 
release of staff resources. It will soon be necessary to assess the impacts of measures 
taken in relation to patient care outcomes. 
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Abstract: Objectives: The aims of this study were to develop a nursing information 
system (NIS), enhance the visibility of patient risk, and identify challenges and facilitators 
to adoption of the NIS risk assessment system for nurse leaders. Methods: This article 
describes the function of a nursing risk assessment information system, and the results of a 
survey on the risk assessment system. Results: The results suggested that quality of 
information processing in nursing significantly improved patient safety. Nurses surveyed 
demonstrated a high degree of satisfaction, with saving time and improving safety. 
Conclusions:  The nursing document information system described was introduced to 
improve patient safety and decrease risk. The application of the system has greatly 
enhanced the efficiency of nursing work, and guides the nurses to make an accurate, 
comprehensive and objective assessment of patient information, contributing significantly 
to further improvement in care standards and care decisions. 

Key words: Patient dynamic evaluation; Information system; Patient risk; Nursing assessment; 
Medical care. 

1. Introduction 

With continuing developments in information technology, health care institutions are 
constantly confronted with the need to adapt to new processes of information 
management and use . [1] Nursing information systems (NISs) are promoted as a 
technology-supporting collaboration, improving health care decision-making at the 
point of care and, ultimately, improving health care outcomes. [2]However, a lack of 
clinical decision support tools makes it difficult for nurses to document guideline 
implementation and to determine the effects of nursing care. To address this, we 
created an electronic NIS system for patient risk assessment. The study described in 
this article focused on a hospital-based NIS, describing its function and using a strong 
research design for evaluation. 

The use of information technology has grown rapidly in health care to support 
improvement in patient care quality. Moreover, when users participate in system 
development at an early stage, content design to meet the needs of nurses is identified, 
and the adoption process is facilitated,[1] thus emphasizing the importance of including  
nurse practitioners in the design of an NIS. The success of health information 
technology implementation is often tied to the impact the technical system will have on   
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the work of the clinicians using it. [3]A ‘user-centered’ design principle is considered a 
bedrock for creating usable systems and devices,[4] meaning that collaboration with and 
the opinions of users of the system are important to successful implementation  

2. Methods 

This study took place in an 1800-bed hospital at the highest level of care available in 
China and the information system used was for hospitalized patients. 

There is no certificate program for nursing informatics as a specialty in China, so 
we selected a nurse with a master’s degree in nursing and with rich computer science 
knowledge. She was then employed as a site coordinator to facilitate the technology 
implementation process. The remainder of the research team was composed of an 
engineer from the information management center of the hospital, and an engineer who 
conducted the system. 

 

Beginning in November 2012, the research team developed the system, focused on the 
users. The development workflow included planning for the system, designing and 
building the system frame, piloting usability and testing user acceptance of the system. 
Following this, the system was rolled out on two wards from the medicine and surgical 
departments. Finally nurses from all inpatient departments were trained to use the 
system, after the nurses began to use the system on patients, they around the wards to 
make improvement. 

2.3 Survey research 

In order to investigate nurse satisfaction with the system, we set up a questionnaire 
survey. We selected 740 nurses from different departments within the hospital.  The 
subjects were nurses currently engaged in clinical nursing work, with a nurse 
practitioner qualification and who were willing to complete the survey.  A satisfaction 
survey questionnaire was designed by the research team. The contents of the 
questionnaire included demographic questions on age, gender, education and 
professional title. To measure nurse satisfaction with the system a Likert scale of five 
grades. 

3. Results 

3.1 Nursing information system development and framework 

The assessments included in the system were as follows: three falls assessment charts, 
three pressure sore assessment charts, numerical rating scale (NRS), visual analogue 

2.1 Working team and site

 2.2 Procedures 
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scale (VAS), brief pain inventory (BPI) pain assessment, Glasgow Coma Scale, 
Ramsay, Richmond Agitation-Sedation Scale, acute physiology and chronic health 
evaluation (APACHE ), nutritional risk screening (NRS) 2002, mini nutritional 
assessment (MNA), Wells, Geneva, and Essen assessment. In these assessment charts, 
the nurses could obtain general patient information from the EMR system.  

Each risk assessment electronic sheet contained the following functions: 
� Automatic calculation: nurse users were required only to click options on the 

computer according to the condition of the patient. Scores were automatically 
calculated and the degree of risk to the patient was visible to the nurse user and 
measurable.  

� The system established a link between assessment and management, with clinical 
decision support tools making it easy for nurses to document and  determine the 
effects of nursing care on patient risk. This linked the nursing care to nursing 
intervention and outcomes. 

� The design of the system allowed for assessment results and  intervention data to 
be collected for research, evaluation and nursing management. 

3.2 Effects of use of the electronic assessment system 

Visibility of risk. An evaluation table automatically displayed the level of risk of each 
patient; combined with the data collection function, it was easier for nurses and 
managers to view patient  risk scores and compare patients across different wards. 

Before the introduction of this electronic assessment system, only three 
assessment charts were in use: pressure sore assessment, fall risk assessment and pain 
assessment. The introduced information system enabled the use of 18 assessment charts. 
These charts were able to meet the particular needs of different departments. For 
example, to assess pressure sore risk, we provided three different charts, including 
Braden, Norton Scale and Waterlow Score. From the number of the assessment, we can 
know that the nurses give more assessment and they found more high risk patients. We 
selected records from August 2012 and August 2015, to contrast the different data. 

Table 1. Number and positive risk of patients 

Variable 2012 2015 
Fall   

 Assessment number NA 3635 
 Positive number NA 1584 

Pressure sore   
 Assessment number 2819 6132 
 Positive number 1462 2282 

Pain   
 Assessment number NA 10704 
 Positive rate NA 2474 

 
The number of valid questionnaires returned was 667, giving a completion rate of 
90.14%. 
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2 Early warning function of the electronic thermometer can improve patient 
safety. 4.26±0.82 

3 The function of the statistics and analysis 4.24±0.72 
4 The system can automatically record the name of the nurse and time, so as to 

regulate the behavior of nursing 4.16±0.75 

5 The function of the doctors’ order can get from the system directly, so it can 
shorten the time of the nurses and improve the work efficiency. 4.06±0.88 

6 Using PDA the nurses scan a patients’ wristbands Bar code, they can view real-
time patient information, convenient nursing.  3.99±0.92 

7 The template of nursing documents can meet the needs of different departments. 3.86±0.93 
8 Using the PDA input the vital signs of patients, the nurses can reduce the error 

caused by handwriting. 3.55±1.09 

4. Discussion 

There is an increasing awareness of the importance of evaluating and measuring the 
impact of NISs in clinical practice .[5] We developed our electronic nursing assessment 
system in response to the importance of nursing staff assessing patient risk and provide 
appropriate nursing care.  

4.1 Bridging the gap between clinical care and technology 

System functions should not only facilitate accomplishment of daily clinical tasks, such 
as quickly obtaining information and accurate data, but also be portable and provide a 
user-friendly, easy-to-operate interface.[6] An NIS is appreciated for supplying 
unhampered access to complete, legible, structured patient data.[7] In response to this 
need, we selected a senior nurse with an advanced nursing qualification. As the bridge 
between clinical care and technology, she was able to communicate and coordinate 
across multiple disciplines, manage data for patient care, and support nursing practice 
by developing and maintaining information systems. Her tasks included the 
incorporation of technology into nursing practice, such as system design and 
development, data management, research and evaluation. 

4.2 Increased user satisfaction 

Implementing electronic health records without a focus on usability is the greatest 
barrier to their widespread adoption. Broadly defined, usability is viewed as the 
capacity of a system to allow users to carry out their tasks safely, effectively, 
efficiently and enjoyably.[8] For nurses, an NIS is a good substitute for paper records.[4] 

The survey results gave a nurse satisfaction level of between 3.55 ± 1.09 and 
4.28±0.75. The item that nurses were most satisfied with was “Using the mobile cart, 
the nurse can assess the patients and record the document, thus can reduce the time of 
the record” The item that nurses were least satisfied with was “Using PDA input to 
record the vital signs of patients, nurses can reduce errors caused by handwriting”, 
which may be related to wireless network signal instability when using the PDA. 

Table 2. Nurse satisfaction with the assessment system (n = 667) 

Number Item content e score 
1 Using the mobile cart, the nurse can assess the patients and record th

document, thus can reduce the time of the record. 4.28±0.75 e 
Th
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A mobile nursing station innovatively integrates a wireless network, information 
technology devices and online charts. [8] We found that using a mobile nursing station 
can improve nursing activity distribution and that nurses hold generally positive 
attitudes toward mobile nursing station interface usability and usage effectiveness.[9] 

Our system linked doctors’ orders and patient information from the EMR, 
avoiding the need for nurses to write patient information repeatedly. The survey results 
suggested that nurses were satisfied with the efficiency of the system. 

4.4 Improving patient safety 

The goal of health care technology utilization is to promote a safer and more efficient 
system of care. [4] With patient assessment scores easily available, patient safety in the 
nursing process was improved. Nurses only needed to check the relevant option on the 
system; the level of patient risk would automatically appear and the nursing plan 
created, thus improving patient safety. The survey results suggested high acceptance of 
this aspect of the system. 

5. Acknowledgments 

Introducing the hospital-wide project which incorporate patient risk assessment module 
in NIS can affect nursing practice. The application of the system has greatly enhanced 
the efficiency of nursing work, and guides the nurses to make an accurate and 
comprehensive and objective assessment of patient information, which means a lot to 
further improvement of the care standard and care decisions. It appears that improving 
the visibility of risk assessment increased its use and promoted patient risk 
management procedures.  
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Abstract.  An  innovative  nursing documentation  project  conducted  at Bumrungrad 
International Hospital in Bangkok, Thailand demonstrated patient care continuity 
between nursing patient assessments and nursing Plans of Care using the Clinical Care 
Classification System (CCC). The project developed a new generation of interactive 
nursing Plans of Care using the six steps of the American Nurses Association (ANA) 
Nursing process and the MEDCIN® clinical knowledgebase to present CCC coded 
concepts as a natural by-product of a nurse’s documentation process. The MEDCIN® 
clinical knowledgebase is a standardized point-of-care terminology intended for use in 
electronic health record systems. The CCC is an ANA recognized nursing terminology  

Keywords. Continuity Care, Nursing Informatics, Electronic Documentation, Clinical 
Care Classification System, CCC  

1. Introduction  

Nursing informaticians are increasing the visibility of professional nursing through the 
implementation of coded Nursing Plans of Care in the Electronic Health Record (EHR) 
[1]. A new generation of Nursing Plans of Care reuses patient data from the nurses’ 
patient admission or shift assessments, deploys the professional framework of the 
American Nurses Association (ANA), the full six steps of the nursing process, to 
prompt individualized, customized, Nursing Plans of Care using structured, coded 
nursing concepts for enhanced continuity of care documentation. In most EHRs, nurses 
autonomously assess patients and their psychological, functional, physiological, and 
health behavioral needs that may be unrelated to a medical diagnosis. This nursing 
assessment is critical to achieving improved patient outcomes. Nursing Plans of Care 
frequently identify patient concerns that may not be identified when treating a patient’s 
medical diagnosis alone. This patient assessment and ‘needs analysis’ is a function of 
the nursing diagnosis and provides the rationale for ‘why’ a Nursing Plan of Care is 
essential for patient care coordination. This new design of Nursing Plans of Care has 
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been implemented at Bumrungrad International Hospital to promote continuity of care 
through the integration of nursing patient assessment data coded in MEDCIN® clinical 
concepts and nursing documentation for individualized, coded Nursing Plans of Care 
using the Clinical Care Classification System (CCC), the United States first national 
nursing terminology standard [2]. Bumrungrad International, one of the largest private 
medical facilities in Southeast Asia, is a 580-bed Joint Commission 
International accredited hospital that provides care for more than 1.1 million patients 
annually including over 520,000 patients from more than 190 countries. The project 
objective was to create the next generation of interactive and individualized Plans of 
Care to provide more personalized nursing care and enhance patient care continuity. 

MEDCIN® is a renowned clinical knowledgebase which includes a hierarchy of 
nearly 400,000 clinical terms in six data domains: symptoms, history, physical exam, 
tests, diagnoses, and therapies [3]. In MEDCIN® the information structures and 
concepts of the CCC System use Hyper Text Markup Language (HTML) [4] and 
JavaScript [5], a scripting programming language that runs on a web browser. 
JavaScript allows web pages to function for specific purposes and is supported by a 
variety of web browsers such as Internet Explorer, Safari, Firefox, and others. 

The CCC System [6] is the nursing terminology for MEDCIN® to achieve a 
sustainable approach for the documentation of patient care. The CCC System consists 
of a four level framework. The first level consists of 21 Care Components used to link 
the six standards of the Nursing Process as well as the two terminologies (CCC of 
Nursing Diagnoses and Outcomes) and (CCC of Nursing Interventions /Actions) to 
each other. The CCC framework is illustrated at: www.clinicalcareclassification.com. 
The CCC System framework makes it possible to document nursing care based on the 
six standards of the Nursing Process: Assessments, Diagnoses, Outcome Identification, 
Planning, Implementation, and Evaluation (outcome of nursing care) for professional 
practice. The CCC has a five-character alpha-numeric structure to code the nursing 
concepts of the two CCC System terminologies making standardized, coded nursing 
documentation able to link and track the patient care process for an episode of illness. 
The CCC can also be used for linkages with its two interrelated terminologies as well 
as other EHR systems (interoperable), such as SNOMED CT or Logical Observation 
Identifiers Names and Codes (LOINC).The CCC System is indexed in MEDCIN® to 
CPT®, DSM, ICD, LOINC®, RxNorm, SNOMED CT® and others for the prompting of 
CCC concepts for virtually any clinical condition. 

2. Methods 

In this applied research, the data layout of existing nursing assessment documentation 
currently in use the Computerized Provider Order Entry (CPOE) system was replicated 
in HTML, codes in a file intended for display on a web browser page, and JavaScript, 
both content components of the World Wide Web Consortium (W3C) and was used to 
create structured, standardized, coded CCC Nursing Plans of Care based on existing 
nursing assessment which were a priori supporting the Bumrungrad nursing workflow 
and evidence-based practice. In using MEDCIN® within HTML layout, the patient’s 
signs and symptoms documented in the assessment automatically presented relevant 
CCC concepts within the Nursing Process format [7]. This method, known as the 
Integrated Method™ carries a CCC code to the Nursing Plan of Care based on a coded 
MEDCIN® term that allows data aggregation for future nursing care research and 
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analysis. The CCC System Information Model guided the integration of nursing data in 
the Nursing Plan of Care to optimized care continuity using the Nursing Process.   

3. Results 

MEDCIN® allowed Nursing Plans of Care for a single patient to be individualized 
based on nursing assessed signs and symptoms and for documentation to flow directly 
from point-of-care assessments to the Nursing Plan of Care [Figures 1, 2].  In 2014, 50 
nursing assessment documentation layouts were in HTML. Of these, 18 were selected 
for Phase #1 use of the HTML layouts in the Integrated Method™. There were two 
phases of the Integrated Method™: Phase #1 was from Feb.-Mar. 2014 and involved 
75 patients. Phase #2 from May to July 2014 and involved 82 patients. During each 
Phase, paper and electronic nursing assessment documentation was done concurrently 
(in parallel) for each patient to avoid any loss of data integrity or effect on patient care: 
 

� Phase #1: February – March 2014: 75 patients 
� Phase #2: May – July 2014: 82 patients 

 
In the Integrated Method™ CCC codes were carried from the nursing assessment 

documentation to the Nursing Plan of Care. A retrospective review of the first 24 hours 
of admission documentation found the completeness of nursing assessments was higher 
with the Integrated Method™ than CPOE documentation (compared with average 2013 
scores) [Figure 3]. In the Phase #2, Integrated Method™ completeness was higher than 
Phase #1. Currently, the Integrated Method ™ has been used to prompt individualized 
Nursing Plans of Care for 1,755 new admissions. The Integrated Method™ is now 
hospital-wide with MEDCIN® and the CCC used for 97% of new inpatient admission 
documentations.  
 

 

 
 

Figure 1: Nursing Assessment documentation [© 2014 Medicomp]. 
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Figure 2: Sample Nursing Plan of Care [© 2014 Medicomp]. 
 

The HTML layouts using MEDCIN® and CCC demonstrated data continuity 
between the nursing assessments of patient sign and symptoms and individualized 
Plans of Care. The new Nursing Plans of Care enabled the re-use patient data to offer 
new insight into the complexity of care performed by nurses. The Integrated Method™ 
with HTML and CCC contributed to patient care continuity between the nursing 
assessment and documentation of patient sign and symptoms and Nursing Plans of 
Care.  
 

Figure 3: Electronic Documentation Completeness
 

4. Discussion 

The benefit of applied research is validation that the partnership of nursing and 
technology is vital for designing nursing practice environments. A clear and robust 
nursing terminology standard identifying each of the six steps of the Nursing Process 
supports the documentation patient care continuity. The exchange of nursing data using 
the Nursing Process facilitates the provision of patient-centric care for the entire 
healthcare team. The research recommendation is to include standardized, coded, 
nursing terminology in EHR nursing documentation modules.  The replication of this 
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study is feasible; the CCC System is available in the public domain and can be used in 
further research studies with copyright permission.  
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Abstract: In 2014, a group of diverse informatics leaders from practice, academia, 

and the software industry formed to address how best to transform electronic 

documentation to provide  knowledge at the point of care and to deliver value to 

front line nurses and nurse leaders. This presentation reports the recommendations 

from this Working Group geared towards a 2020 framework.  The 

recommendations propose redesign to optimize nurses’ documentation efficiency 

while contributing to knowledge generation and attaining a balance that ensures 

the capture of nursing’s impact   on safety, quality, yet minimizes “death by data 

entry.” 

Keywords: clinical decision support, EHR, best practice, nursing documentation, 

nursing informatics 

1. Introduction�

The phenomenon of “data rich, information poor” electronic health record systems 

(EHRs) is all too often the reality for nurses working in acute-care settings in the 

United States today.  Despite being the largest number of health information 

technology (HIT) users and the discipline that documents more than any other group of 

health professionals in acute- and post-acute care, nurses receive a negligible amount of 

knowledge back to help inform their practice.  This paper reports the results of the 

Working Group 10 that emerged from the University of Minnesota, School of 

Nursing’s 2
nd

 annual conference on “Nursing Knowledge: Big Data Science
1-2

 in 2014”. 

Over twenty conference attendees representing informatics leaders from practice, 

academia, knowledge content providers and the major EHR software vendors 

volunteered to tackle the thorny problem of transforming EHR clinical documentation 

for nurses and other health professionals in acute care.  This working group met 

monthly over a 12-month period to define the themes that made EHRs current state 

problematic for nursing and develop recommendations that could be implemented in 

the near term and address the most burdensome of these themes. Another deliverable 

was to report out to the 2014 Big Data Conference on our findings and 

recommendations.  Two types of documents were to be used for this succinct summary 

and the power point slide is included here. 
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2. Current State 

Researchers looking at documentation practices and nursing satisfaction post-EHR 

implementations report that nurses spend 19% to 28% of their shift time documenting; 

and yet for reasons that range from its lack of use for reimbursement to lack of 

standardized terminology, this full set of nursing documentation is often not read by 

other disciplines, including nurses
3,4

.  Data entry and nursing workflow has historically 

been designed as though it occurs on paper, with spreadsheet formats and content 

driven by regulatory and quality reporting requirements, rather than capturing the 

“patient’s story”.  When data entry is not linked to real-time knowledge and context of 

how the data fit together within the patient’s story or a given problem, nurses’ struggle 

with value received from their documentation efforts that benefit other stakeholders 

rather than supporting their care delivery. 

Optimal workflow design, clinical decision support and documentation templates 

call for highly skilled and clinically knowledgeable informaticists.  Yet the practice 

used in designing, building and implementing an EHR in the United States is that each 

organization does this undertaking from scratch, tapping clinical personnel to do this 

important work who show an interest in technology but who often have no formal 

education or certification in informatics.  Every health care organization designs and 

implements its own version of an EHR, purchasing a system using the software code 

current at time of purchase, and customized based on local perceived needs.  Vendor-

based clinical content is either purchased or built by the organization on the basis of 

best practices defined by internal end-users or from external content provider vendors.  

Organizations own the responsibility for maintaining their own content and/or 

purchasing upgrades from their vendor.  Working Group 10’s members spoke with a 

united voice that instead of keeping this siloed approach, it would be so much more 

preferable to be able to leverage lessons learned from organizations that have gone 

before them. Ideally, a “best practice” repository would exist that holds examples of 

data sets complete with clinical terms mapped to standardized terminologies, such as 

LOINC (Logical Observation Identifiers Names and Codes) and SNOMED-CT 

(Systematized Nomenclature of Medicine – Clinical Terminology). 

3. Recommendations 

Also problematic with the documentation burden is the lack of automatic integration of 

data results from other medical monitoring devices that require the nurse to manually 

enter the results into the EHR.  This lack of external systems and device integration is a 

problem that impacts all disciplines across care settings and is addressed in the 

American Medical Informatics Association’s recently published EHR 2020 Task 

Force’s report 
5

.  The report’s first recommendation is to simplify and speed 

documentation through a number of measures including building standards for device 

integration.  

The following set of recommendations encompass multiple levels, including: new 

EHR functionality, new processes, standards adoption, practice changes, and boarder 

engagement by national nurse organizations.  In developing these recommendations, 

Working Group 10 included the work of the HIMSS CNO/CNIO Vendor Roundtable, 

AMIA’s Nursing Informatics Scholarship Initiatives, and AMIA’s EHR 2020 Task 

Force Report
5,6
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3.1. Data Standards 

Nurse leaders be knowledgeable of and to actively engage within their local provider 

organizations in support of adopting SNOMED-CT and Clinical LOINC as data 

standards for all nursing clinical data.  These two terminology standards have been 

endorsed by nursing informatics leaders in HIMSS and AMIA and serve as the 

international standards across the Commonwealth countries and continental Europe as 

well
7

. Encoding of nursing data generated from care delivery could be available to 

nursing for reports on patient outcomes at the clinician level and roll up to the unit, 

department, and organization level.  The Big Data opportunity comes with this clinical 

data being aggregated with other data from disparate sources, such as finance, staffing 

and human resources to answer questions related to costs, staffing levels and outcomes, 

as well as comparisons between organizations. 

Coded data enable aggregation and querying to answer clinical questions and 

perform comparisons over time, recognize patterns, and make predictions.  It enables 

new knowledge generation, knowledge-based learning and evidence-based practice.  It 

is the basic building block of delivering power over its business and practice into the 

hands of nursing.  For nursing leaders this recommendation includes investing and 

building an informatics team that has extensive knowledge in mapping nursing 

concepts to Clinical LOINC and SNOMED-CT. 

3.2. Vendor Neutral Content Library 

A source is identified to serve as a central repository for best practice clinical forms 

embedded in workflow with clinical decision support to include standardized 

assessments and interventions, evidence-based bundles and CDS rules.  The proposed 

library would be housed by a professional body like the National Library of Medicine 

or the American Nurses Association with sufficient resources and commitment to build, 

maintain and keep it available to all.  This library of resources would be vendor-neutral 

and freely available to all health care organizations throughout the world. 

3.3. Documentation is simple and fast, generated from care delivery 

Refocus regulatory mandates for quality and safety measures so that they use data 

generated from actual care delivery and do not require additional work by health 

professionals to support.    Policymakers should require fully standardized interfaces 

between IT systems so that biomedical devices and external systems like laboratory, 

radiology and anesthesiology automatically send results to the EHR without any 

manual interventions required.  It is also essential to create mechanisms to ensure and 

validate the integrity of EHR data to avoid redundancy and for the ease and 

simplification of documentation.   For nursing to move to predictive analytics using the 

full power of the data science requires data that are accurate, complete and timely.  The 

business case and road map for these recommendations are defined in the JASON 

Report commissioned by the Office of the National Coordinator in which the task force 

stipulates that interoperability data standards are needed to efficiently extract data, 

support innovation with 21
st

 century information technology tools and to interact across 

multiple EHR systems 
 

www.healthit.gov/sites/default/files/ptp13-700hhs_white.pdf . 
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3.4. Clinical documentation supports patient participation and the capture and sharing 

of the “patient’s story   

Templated document forms as they exist in today EHR systems do not allow for the 

voice of the patient and the full socio-economic picture of the individual patient in their 

home and community context to be captured nor incorporated in a plan of care that 

extends to health professionals in the community and home.  In addition to designing 

more patient-centered documentation tools, enhanced patient portals that allow patients 

and family to be more fully engaged partners in the person’s care and care plan are key 

mechanisms for moving to patient-centered systems and care delivery systems. 

4. Summary 

One of the action commitments of our working group was to broadly disseminate our 

report recommendations and this paper submission is an effort to bring this body’s 

work to the attention of the international community for its critique, input and informing 

our next step efforts to bring these recommendations to a reality. We are heading into 

our second year of work with priority on publications, national presentations, and 

engagement with our national health policy entities, and nursing associations for 

sponsorship, funding and support. And importantly, since our working group members 

include leaders from provider organizations, software vendor companies, and academia, 

we will also focus on getting commitment from these sectors to embrace standards and 

to invest in developing mapping terminologies skills in our informatics workforce. We 

look forward to reporting the progress on our goal of setting up a library repository for 

best practices, content, and terminology mapping of data sets available to help all 

implement based on lessons learned and optimal system design.  Next steps involve 

building the business case through a proof of concept pilot and to obtain funding. This 

2015-2016 focus will be completed for report out for the NI2016 meetings.  

 

Figure 1.   Summary of Working Group 10’s findings and recommendations on transformation of clinical 

documentation  
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Abstract. We used a valid questionnaire to survey Iranian nurses’ seeking 
information behavior and their confidence on different information sources. The 
frequently used sources were Internet” and “personal experiences”(54.8% and 
48.2% respectively). English medical journals” (61.9%) and “English textbooks” 
(41.3%) were the least frequently used sources. Nurses felt high confidence in 
sources such as “International instructions/guidelines” (58.6%) and “English 
medical textbooks” (50.4%). The main reasons for selecting sources were easy 
accessibility, being up to date and reliability. Google, Pubmed and Up to Date 
were the most used electronic sources. In addition, there were differences in terms 
of using some of these resources and nurse’ age and gender. In developing 
information sources for nurses, factors such as reliability level, availability, and 
updatedness of resources should be more emphasized. 
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1. Introduction 

Evidence-based medicine (EBM) helps nurses make the best decisions based on the 
valid evidence [1, 2].Information seeking is a main stage in problem-solving process 
and EBM. Nurses consider quality of information very important [3].The purpose of 
professional nursing is to increase the use of the best information for the best practice. 
Achieving this purpose requires identifying information resources [4, 5]; however 
identifying resources for making informed decisions is a difficult task. Doctors and 
nurses encounter some problems such as lack of access to related information [6]. 
Nurses use resources such as books, discussion with colleagues, as well as e-journals, 
e-books, and the Internet [7]. In this regard, there is not much information in Iran. The 
purpose of this study is to consider nurses’ information seeking behavior in clinical 
practices. Determining nurses’ information seeking behavior can be helpful in planning 
for nursing education, designing and accessing the required information resources, and 
ultimately approaching the objectives of evidence-based medicine. 

2. Methods 

A cross-sectional study was conducted during August-October 2013 using a 
questionnaire in all of the five academic hospitals affiliated with Mashhad University 
of Medical Sciences, Iran. The nurses’ participation was voluntary and uncompensated. 
The criteria for selecting nurses were willingness to participate, availability and having 
at least three years’ work experience in hospitals. The questionnaire was offered to 164 
nurses; however, 131 nurses (80%) completed the questionnaire. Two medical 
informatics specialists and three nurses were asked to provide feedback on format, 
clarity and meaning of questions and response options. Furthermore, a pilot test-retest 
study was conducted to test the questionnaire (r=85 percent). The data were analyzed 
using the SPSS version 16.0 using Mann-Whitney and Pearson's correlation coefficient 
tests. 

3. Results 

Most nurses (76%) were female, less than 30 years old (46.2%).The most frequently 
used sources were “Internet” (54.8%) and “personal experiences” (48.2%). The sources 
that nurses felt high confidence in were “International instructions/guidelines” (58.6%) 
and “English medical textbooks” (50.4%) (Table1). The nurses counted easy 
accessibility, being up to date and reliability with the mean of 2.4, 2.9 and 3 (from 1-7 
scores), respectively, as their primary reasons for the selection of their information 
sources. Also nurses reported that “English medical journals” (61.9%) and “English 
textbooks” (41.3%) were the least frequently used sources. There was a significant 
difference between using some information sources such as weekly seminar (p=0.03), 
CME virtual courses (p=0.04) and nurse’s gender. Women used more of these 
information sources in comparison with men. There was a positive relationship 
between using some information sources (“English textbooks”(p<0.001), “English 
medical journals”(p<0.001), “Persian medical journals”(p=0.01), “Seminar/Congress 
“(p=0.02), “Discussion with colleagues”(p=0.001), “Pharmaceutical companies 
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instructions”(p=0.04), “Media (TV and Radio)” (p=0.02), “Professional 
newsletters ”(p=0.006)) and nurse’s age. 

Sixty nine percent of nurses did not have access to the Internet in consultation 
room, and the skill of using the Internet in 49.2 percent of them was at the average 
level. Most of the nurses (40.6 percent) used the Internet daily, and most of them 
(37.8%) used the Internet for obtaining medical information weekly. Most of the nurses 
used the Internet for seeking information for their own health (49.6%) or for their 
person of interest (47.2%). Most of the nurses (65.1%) mentioned the ease of access to 
information as the most important reason for using the Internet to seek health-related 
information. Most of the nurses used electronic resources of Google (80.2%) and 
Medline/PubMed (19.8%) for obtaining information (Table 2). Nurses considered slow 
internet connection speed (76%), unavailability of some medical resources due to 
untargeted filtering (53.6%) and language barriers (45.6%) respectively as the most 
important reasons of dissatisfaction with the Internet. 

 Table 1. Frequency of use and Confidence in use of information sources 

4. Discussion 

Nurses should effectively face large volume of information so that they can make 
informed decisions about patients’ care. Without updating their knowledge, they cannot 
have high performance in their profession [5]. Access to valid information is a cost-
effective strategy for constant improvement of health care [6, 8]. We found that the 
Internet and personal experience are the most widely used resources. The least reliable 
information resources were offline electronic documents and newsletters. Resources 
that had the least utilization by nurses were English journals and medical books 
respectively. Nurses’ most preferable reasons for choosing a resource were easy and 
quick access, updatedness and reliability. 

 

Level of confidence 
N, (%) 

Use of information sources  
N, (%) 
 

Source of Information 

None Some High Never Some Always 
6(5) 53(44.5) 60(50.4) 43(41.3) 55(52.9) 6(5.8) English textbooks  
3(2.4) 79(63.7) 42(33.9) 4(3.75) 61(53) 50(43.5) Persian textbooks  
15(13.9) 50(46.3) 43(39.8) 60(61.9) 31(32) 6(6.2) English medical journals  
6(5.3) 76(67.3) 31(27.4) 30(30) 60(60) 10(10) Persian medical journals  
8(6.7) 81(67.5) 31(25.8) 17(15) 85(75.2) 11(9.7) Seminar / congress  
8(6.8) 86(73.5) 23(19.7) 23(20.4) 63(55.8) 27(23.9) Weekly conferences  
8(6.8) 65(55.1) 45(38.1) 9(8) 64(56.6) 40(35.4) CME (Courses)  
11(9.2) 73(61.3) 35(29.4) 24(21.2) 63(55.8) 26(23) CME (virtual courses) 
6(5) 65(53.7) 50(41.3) 4(3.3) 65(54.2) 51(42.5) Educational classes  
11(9.5) 83(70.7) 23(19.8) 11(9.3) 67(56.8) 40(33.9) Discussion with colleagues  
4(3.4) 73(62.4) 40(34.2) 9(7.9) 57(50) 48(42.1) Internal instructions  
13(11.7) 33(29.7) 65(58.6) 36(34.6) 52(50) 16(15.4) International instructions 
11(9.3) 70(59.3) 37(31.4) 14(12.5) 82(73.2) 16(14.3)  Pharmaceutical companies instructions 
11(9.5) 76(65.5) 29(25) 12(10.5) 69(60.5) 33(28.9) Media (TV and Radio) 
9(8) 84(75) 19(17) 32(29.4) 58(53.2) 19(17.4) Professional newsletters 
4(3.31) 74(61.2) 43(35.5) 3(2.4) 53(42.7) 68(54.8) Web/internet 
11(9.8) 83(74.1) 18(16.1) 15(13.6) 80(72.7) 15(13.6) Electronic documents (Offline) 
6(5.5) 80(72.7) 24(21.8) 4(3.6) 54(48.2) 54(48.2) Personal experiences 
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Table 2.Use of electronic information resources 
 

 
In spite of our results, Bernard concluded that books and printed journals are the 

first preference of general practitioners [9]. Kapiriri mentioned books as the doctors’ 
most used resource after discussion with colleagues and doctors’ proclamations [8]. 
Research indicated that the third reason for choosing an information resource by nurses 
is its reliability level. Previous research shows that among different resources, nurses 
and doctors’ most reliability belongs to English medical books. For example, Cullen’s 
indicated that GPs were more relying on medical books and journals than other 
resources [10]. In our study, offline electronic resources and newsletters had the lowest 
reliability; however, less than 4 percent of nurses did not rely on the Internet. Despite 
positive and useful features of internal resources, such as having low cost and being 
written in native language, it seems that Persian journals failed to meet criteria such as 
reliability level and updatedness. Additionally, in Iranian universities students are 
trained based on international texts therefore, we think that this results in more 
confidence of nurses on international and English materials.   

Nurses mentioned the use of web-based resources as their most widely used 
resource. Kitchin and Applegate’s results confirm the present results. They showed that 
radiology residents have also selected the use of Internet as the most important 
information resource [11]. Another study about Canadian nurses showed that nurses 
consider the Internet as an obstacle for patient’s contact [12]. 

In this study, most of the nurses used the Internet daily for obtaining information, 
even more than medical books and journals. Their most important reason was ease of 
access to information. Another reason for using the Internet was the access to much 
information from different resources. Schwartz states that information retrieval 
technology, compared to other information resources, improves access to updated 
medical knowledge [13].Previous studies show that nurses’ use of Internet for medical 
research and personal gain and for contacting with patients and colleagues is increasing 
[14]. In this study, regarding searching the Internet, most people were satisfied with the 
obtained information. Internet provides general information such as health education, 
enhancement, prevention, prognosis and disease treatment, which are helpful in making 
decisions about different patients. This information may include texts, images, audios 
and educating videos from databases as well as digital libraries, computerized clinical 
guidelines, electronic journals or text-books, and electronic medical websites [15, 16]. 
According to findings, although Internet is the favorable sources, the nurses did not 

Use of electronic information sources  
N, (%) 

Electronic Sources 

Never Some Always 
42(41.6) 39(38.6) 20(19.8) Medline/ PubMed 
56(60.2) 31(33.3) 6(6.5) Web of knowledge 
67(74.4) 20(22.2) 3(3.3) Scopus 
60(65.9) 22(24.2) 9(9.9) Science Direct 
68(76.4) 20(22.5) 1(1.1) Cochrane 
59(64.8) 24(26.4) 8(8.8) MD Consult 

67(73.6) 20(22) 4(4.4) Embase 

64(75.3) 16(18.8) 5(5.9) EBSCO 

51(53.1) 28(29.2) 17(17.7) Up To Date 

6(5) 18(14.9) 97(80.2) Google 
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appropriate access to Internet in point of care probably due to the infrastructure issues 
or their work loads.  In addition, we found that most nurses seek information for their 
own health or for their person of interest not for patients. We think that these two 
problems may lag EBM in nursing practices in Iran.  Furthermore, there is also low-
quality information resources in the Internet, nurses should be fully trained about 
evaluating the quality of the retrieved information for EBM. 

In sum, in creating information resources that are going to be used by nurses, 
factors such as reliability level, availability, and updatedness of resources should be 
more emphasized. Further, increasing nurses’ information literacy can be effective in 
better access to information. 
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Abstract. The re-hospitalization rate of homecare patients within 60 days of 
hospital discharge is 30%. Enhanced care planning based on better information 
may reduce this rate. However, very little is known about the homecare admission 
and care planning processes. The research team collected data during observations 
of three nursing visits to admit homecare patients in Camden NJ, and conducted 
thematic content analysis on these data. Human factors methods helped to identify 
nurse decision-making related to selection of the plan of care problems, non-
nursing resources, and the nursing visit pattern. They identified how the electronic 
health record (EHR) assisted the nurse in visit pattern frequency decisions. Major 
themes that emerged included reduced efficiency due to use of redundant intra-
team communication methods to augment EHR documentation, redundant 
documentation, and workarounds and reorganization of clinical workflow. 

Keywords. Evaluation studies; technology evaluation; clinical information 
systems; patient care team; aged; homecare. 

1. Introduction 

Home care agencies face the challenge of assuring timely and accurate data collection 
during the homecare admission process. The re-hospitalization rate of homecare 
patients within 60 days of hospital discharge is 30%[1]; enhanced care planning and 
allocation of clinical care services based on better information may reduce this rate. 
However, very little is known about the homecare admission and care planning 
processes. The homecare admission nurse, who makes the admission visit, must 
balance information, cognitive tasks, and workflow processes as he or she makes health 
care decisions. Understanding and supporting information needs and enhancing clinical 
decision-making during the admission care-planning process may assist homecare 
nurses to overcome the challenges of timely and appropriate allocation of clinical 
resources during the admission process and to reduce adverse events and hospital 
readmissions from homecare. While health information technology (HIT) has the 
potential to support the admission process, thereby improving quality of care while 
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minimizing risk and harm to patients, contextual factors (e.g., workflow integration, 
HIT usability) present challenges to HIT implementation and adoption. To better 
understand admitting nurses’ information needs, we need to understand how clinical 
work is and could be accomplished. Human factors methods aid in such understanding 
including how context affects both work processes and information needs. The study 
objective was to examine plan of care (POC) decision-making during the homecare 
admission process using selected human factors methods. Accordingly, we focused on 
the supportive aspects and the insufficiency of one point-of-care home care EHR with 
rigidly structured data used in one community by one nurse managing 3 readmissions 
as observed by three researchers and an assistant. 

2. Methods 

The research team collected data during observations of nursing visits to admit 
homecare patients and conducted thematic content analysis on these data. The team 
consisted of three researchers: a public health informatician (PS) with knowledge of 
homecare, a human factors engineer (EB) knowledgeable in health informatics, a nurse 
informatician (KB) with homecare expertise, and a research associate, a biomedical 
engineering student (CE). Drexel’s IRB approved the study. 

2.1. Setting, participants 

The research setting was a nonprofit urban homecare agency which is part of a larger 
health system. The agency serves a population that includes a low socio-economic 
status, minority population with complex care needs in Camden, NJ. The agency 
implemented the most widely used homecare EHR system, Homecare Homebase, in 
2008. To support care planning at the patient bedside, the EHR is installed on a hand-
held tablet running the Android operating system. The agency deploys two nurses to 
conduct the admissions for the annual patient population of 389 Camden Medicare 
beneficiaries. One nurse was available to be observed by the study team. This nurse 
provided written consent and the patients being admitted during the study period 
provided oral consent to participate in the study. 

2.2. Observations 

We observed the first admission visits for three different patients. Team members (PS, 
EB, CE) conducted the following data collection methods: observation of the nurse 
admitting a patient, observation of the nurse completing the admission documentation, 
and a structured interview with the nurse. In the home, the types of data collected 
included: 1) nurse/patient conversations; 2) nurse access of paper artifacts; and 3) notes 
taken by the nurse. At the agency, the nurse was also audio-recorded when not calling 
other healthcare providers. We copied de-identified physical documentation and 
reviewed the nurse’s electronic product. Following documentation completion, we 
audio-recorded a structured knowledge elicitation session with clarifying questions. In 
addition, we interviewed agency experts (i.e., two nurse administrators familiar with 
both the clinical operations and the EHR) to clarify issues related to HIT usage and 
nurse procedures.[2] The research associate transcribed the field notes and audio 
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recordings. Researchers (PS, EB) checked the transcripts of the field notes for accuracy 
and completeness; CE made corrections in the transcriptions as necessary.  

2.3. Thematic content analysis 

Team members (PS, CE) conducted thematic content analysis of the transcribed 
documents to identify data related to nurse decision-making. We inductively analyzed 
data about (i.e., observations) and from (i.e., interview responses) the admission visit to 
identify themes. We used the Health Information Technology Reference-based 
Framework (HITREF) conceptual framework to sensitize the initial organization of the 
categories. The HITREF is an evidence-based HIT evaluation framework which 
encompasses six HIT dimensions that guide EHR assessment through outcomes 
measurement.[3] Data were then incorporated as interpretive units in the NVivo 
software program[4] for data management and analysis. Themes that appeared at least 
three times (saturation)[5] were identified. 

3. Results 

3.1. Observations 

We focused on admission nurse decision-making regarding which patient problems to 
be addressed in the POC, the non-nursing resources to be consulted (i.e., the disciplines 
involved such as physical therapy, social work), and the nursing visit pattern. The visit 
pattern involved two decisions: frequency of subsequent visits and time of next visit.  

Nurse selection of problems to be included in the POC was not assisted by the 
EHR. Instead, the nurse referred to the patient problems and other contributing 
conditions identified in the hospital discharge and/or the physician homecare referral 
documentation. The nurse identified specific criteria for inclusion: problems that 
concerned the nurse; keeping the patient safe; pain management; and fall risks if there 
were many steps in the home. The EHR assisted POC development related to 
identification of interventions for each problem. Following nurse documentation of the 
assessment, the EHR presented a standard set of patient problems. The nurse selected a 
POC problem which triggered the display of a pathway which had decision branches 
that the nurse traversed as she selected POC interventions.  

Nurse identification of resources was not supported by the EHR. Resource 
decisions were prompted as the nurse reviewed the patient assessment, surveyed the 
patient’s home environment, and as the patient raised concerns. When the nurse 
identified a patient challenge that could be addressed by a non-nursing resource, she 
explained to the patient the intended benefit and asked the patient if he/she would like 
the resource to visit him/her (i.e., shared decision-making).  

Nurses made patient admission visits within the 24-48 hour timeframe as required 
by Medicare. They make two decisions related to frequency of visits: (1) the number of 
visits per week; and (2) the day for the first return visit. The EHR provided assistance 
to the nurse for the first decision, but not the second decision. To determine the number 
of weekly visits, the EHR calculated a numeric frailty measure based on the patient’s 
current health status as documented by the nurse in the Outcome and Assessment 
Information Set. A frailty indicator above the specified cut-off point indicated the 
scheduling of three visits in the first week. For the patients not classified as frail, in 
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addition to the admission visit, the nurse scheduled two more visits for the first week 
for both patients and scheduled two visits for the second week for one patient. Agency 
experts stated that more visits are scheduled at the start of the home care episode 
compared to the end of the episode as per the best practice guidelines.[6] 

Nurse selection of the visit pattern decision for scheduling the subsequent return 
visit was not assisted by the EHR. We observed different visit pattern decisions 
between the patients not categorized as frail. The nurse explained that scheduling the 
return visit the next day was based on the patient’s needing assistance within 48 hours. 
Subsequently, agency experts explained additional reasons for scheduling the first 
follow-up visit for the next day: 1) if the nurse detected presence of symptoms; or 2) if 
the patient or caregiver required additional demonstration of a nursing procedure.  

3.2. Thematic content analysis 

Three themes related to EHR characteristics attained saturation. No themes were 
related to satisfactory EHR characteristics (e.g., facilitators to EHR use as intended). 
All themes were related to dissatisfactory characteristics (e.g., challenges to EHR use 
as intended) categorized in the HITREF component Efficiency. The first dissatisfactory 
theme was related to redundant communication to team members. The nurse, after 
having documented in EHR structured text the need for a clinical service, pursued that 
need via additional communication methods. For communication to the social worker, 
the nurse documented the need for services in the summary note, explaining, “When 
they read my note they'll see that's one of his issues, is that he's going to need help with 
transportation and food.” Researcher: “Is reading your note the only way that they 
know?” Nurse: “No. I called her [social worker] too.” Researcher: “You call and 
document in free text.” Similarly, to communicate to the nurse who will make the next 
patient visit, the admission nurse relied on email and the telephone as an additional 
communication method. The nurse explained, “Right now I'm sending an email to the 
nurse and I'll have his [patient] name on here…And then I'll paste that [clinical data] on 
there and she can see it.” To communicate clinical admission information that required 
review to her supervisor, the nurse stated that she also sent an email. 

A second dissatisfactory Efficiency theme focused on redundant documentation of 
clinical data in the EHR. During three situations, involving different types of data, the 
nurse documented the same information in two different places. The nurse documented 
wound care in the nursing note as well as the wound care assessment. When asked 
about the duplicate documentation, the nurse explained, “What I did for her [patient] 
notes: I added, even though they have that wound assessment in there, that new one 
[recently added functionality]. We also put in the old nursing note where you can see, 
so the nurse can see, what that initial wound is. Even though it comes up on the new 
one, we still put it in the old one too.” For other clinical information, the nurse wrote 
free text in the summary note template which previously entered structured data. 

A third theme was related to workflow and system flow mismatch as evidenced by 
workarounds and workflow reorganization. For all three patients, the nurse handwrote 
generalized free form observations about diverse clinical information (e.g., weight loss, 
needed durable medical equipment) on a pre-printed blank document labeled “cheat 
sheet” instead of documenting in the EHR. Another workaround was recording 
memory jogs in a free text field as the EHR did not have a reminder field. The 
workflow reorganization was related to the nurse’s inability to document (using touch) 
when she wore sterile gloves during the physical exam. Instead, she reorganized her 
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work to record in the EHR before she began the exam. During the exam, she 
documented on paper.   

4. Discussion 

We used human factors methods to examine homecare admission POC decision-
making and to identify where the study’s EHR assisted the nurse in selection of the 
POC problems, allocation of non-nursing resources, and determination of the nursing 
visit pattern. The EHR assisted the nurse in determining the frequency of patient visits 
by calculating patient frailty using already recorded information. However, the EHR 
introduced inefficiencies due to redundant documentation, redundant communication 
methods, workarounds, and reorganization of clinical workflow. The homecare EHR 
should benefit nurses by supporting efficiency and team communication[7] without 
creating new problems already identified to occur in hospitals, such as workarounds to 
circumvent poor system design.[8] 

5.  Conclusion 

Human factors methods facilitate insights into homecare admission point of care 
decision-making and related EHR use. Our findings suggest that the EHR in this study 
was both a facilitator and a barrier in nurse POC admission decision-making, an 
understudied informatics area of investigation. 
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Abstract. Online bibliographic databases constitute the access to information 
supporting evidence-based practice. The purpose of the present survey is to 
evaluate the awareness, the use and the impact that online evidences have in 
clinical practice. An online survey was conducted using a 25 item questionnaire 
which was completed by 263 healthcare practitioners (nurses and doctors). Chi-
square analysis and t-tests were used and comparisons between both groups were 
made. Multiple logistic regression to predict databases use was employed. Ninety-
three percent (n=206) of participants had heard about the online bibliographic 
databases; 5.7% of participant sample have heard about online databases but they 
do not use them. 18.3% was the total sample of non-users(n=48). The main reason 
of using was filling a knowledge gap (50.7%), and the main reasons of not using 
were both that they use another information source and they don’t need them to do 
their job. Both nurses and doctors believe that the use of online databases 
improves patient care it is a part of their legitimate clinical role. They need more 
training to improve their searching skills, enhancing them in everyday clinical 
place. 

Keywords. Online evidence, online bibliographic databases, information retrieval, 
use of evidence. 

1. Introduction 

Estimating the potential need of information in health care community, current trends 
have been focused in the provision of evidence-based practice[1]. As Joint Commission 
(JCAHO) defined, knowledge-based information sources are the clinical, scientific and 
management literature that is readily available, current and authoritative[2]. Evidences 
to support practice come from many types of sources. One type of these is online 
bibliographic databases such as Medline and CINAHL. These online portals of 
information consolidate evidences that are readily available to clinicians. Online 
clinical databases have been shown that compromise the utilization of research in 
practice and provides the answers to clinicians’ questions[3]. Online evidence systems 
have been adopted as the element to support evidence-based practice (EBP) at the point 
of care around the world. The last decade many studies have been shown the 
association and the effectiveness of online databases’ use in patient care[4]. Such 
surveys have been focused to nurse practitioners and evaluate all the factors that 
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influence the use of online evidences in workplace settings and also measure the 
perceptions of retrieving information through online sources[5,6].  

The primary aims of this study were to investigate healthcare practitioners’ 
awareness of online evidence databases, the impact in their clinical practice and all the 
affecting factors that influence the exploit of online research. This is a unique survey 
conducted in Greek healthcare sector, examining the benefits of electronic knowledge, 
comparing with similar international surveys and filling the existing research gap about 
clinicians’ evidence-based information retrieval. 

2. Methods 

A 25 item questionnaire were selected from a South New Wales survey accessing an 
online evidence portal called Clinical Information Access Program (CIAP)[7]. The 
instrument was tested about the validity and reliability. The reuse of this instrument 
was approved by its authors by an electronic message. The items of the instrument 
contains information about a) demographics of participants (e.g. age, sex, clinical 
position, time of experience) b) information technology skills c) awareness of online 
bibliographic databases d) usage of online bibliographic databases e) frequency of use 
f) rating the characteristics of databases g) the reasons of using h) the reasons of not 
using i) attitudes about the impact of patient care. The questionnaire contains close-
ended questions(yes/no), multiple response items and rating scale items. The study was 
approved by the University of Athens, Faculty of Nursing’s Ethics Committee. The 
instrument were translated in Greek language by two independent translators using 
reverse translation method and designed online, using Google forms. 

A group of 6 clinical experts evaluated the survey questionnaire to adjust it to the 
present research providing narrative comments and testing the adequacy and efficacy of 
question items. After the improved version, the questionnaire was pilot tested by a 
sample of 20 clinicians (18 nurses and 2 physicians). The instrument’s Cronbachs’ 
alpha coefficient ranged from 0.887 to 0.897 appearing high internal consistency and 
reliability between the questions[8]. 

2.1. Procedure 

Convenience sampling was selected for the data collection. An online survey was 
designed and was conducted from June to September 2015. An announcement was 
published on the website of Greek Nurses Association and the online instrument was 
posed to this website. Also, an electronic mail was sent to the emailing list of 650 
physicians of a Greek Medical Association, containing the electronic format of the 
questionnaire. In both organizations were notified information about the aim of the 
research and the ethical considerations that were ensured by the research procedure.  

The data were entered into a SPSS database. Descriptive statistics were used to 
examine distributions of responses. Chi-square analysis and t-tests were used to 
evaluate the characteristics of the participants who were users of electronic databases 
and some were not, significance was set at p<0.05. Bivariate analysis were used to 
specify the correlation between the outcome of bibliographic databases’ use (dependent 
dichotomous variable) and the determinants (independent variables) setting statistical 
significance of 0.05. Variables were tested about Normal distribution; Spearman’s rank 
correlation coefficient was used and simple logistic regression was used for ordinal 
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variables. Furthermore, a predictive regression model was constructed to estimate the 
likelihood of the outcome (use of databases), affecting by specific indicators, using 
stepwise logistic regression with backward variables elimination. 

3. Results 

The convenience sample of 263 health care professionals had a mean age of 37.6 years 
(SD= 9.1 years, range=22-66 years); 61.6 % were females and 38.4% were males. The 
high proportion of females reflects the gender composition of health care professionals. 
Respondents to survey by professional groups were nurses 46.4% (n=122), doctors 
52.5% (n=138) and other 1.1% (n=3).Ninety-three percent (n=221) had heard about the 
online bibliographic databases. There were no significance differences in the level of 
awareness among the professional groups (x2=1.559, d.f.=2, p-value>0.001). 7.2% 
(n=19) of doctors and 8.4% (n=22) nurses haven’t heard about them. 5.7% of 
participant sample have heard about online databases but they do not use them. 18.3% 
(n=48) was the total sample of non-users, from this 58.3% (n=28) were nurses and 
39.6% (n=19) were doctors. Non-users seem to disagree with the statement (31.3%) “I 
don’t need online bibliographic databases to do my job” but they agreed (45.8%) with 
the statement “I use other information source”, 45.8%, also admitted that they do not 
use them because of lack of time, 37.5% of them have difficulty using it and 43.8% 
doesn’t use them because of lack of training. 

Users of online bibliographic databases called to rate the reasons of using in a 
five-point-scale (1 = never to 5 = always). The reasons that ranked at the top of users’ 
perceptions were: fill a knowledge gap (50.7%), develop and review policies (41.9%), 
access standard reference (41.9%), develop a scientific assignment (36.7%%) and settle 
disputes (33%). Users, also, called to rate the properties of online databases. They were 
assessed as very easy to use by 16.7%, easy by 42.8%, neither easy nor difficult by 
38.1%, difficult by 2.3%. About the speed of search time, 50.7% rated very good and 
20.9% excellent search time, moreover 54% of the users admitted that have very good 
access to technical support. Online bibliographic databases, also, were assessed about 
their effectiveness in clinical practice. 74.9% (n=161) of respondents who use them 
replied that they have found most of the times the information needed and a percentage 
of 15.8% (n=34) have found always the needed information. Also, users called to 
answer the questions “Do you believe that online databases have the potential to 
improve patient care?” 93% (n=200) said yes, 4.7% (n=10) said don’t know and “Do 
you have direct experience of online databases resulting in improved patient care?” 
64.7% (n=139) of users responders replied yes, 35.3& said no. Users of databases 
called to mention their perceptions of support for use. 30.7% (n=66) agreed that ‘stuff 
is encouraged to use them’, 15.3% (n=33) is strongly agreed with this statement. 40.5% 
(n=87) agreed and 19.5% (n=42) strongly agreed that ‘people I am worked with use 
them’. 47% (n=101) agreed and 22.8% (n=49) strongly agreed that ‘the use of online 
bibliographic databases are a legitimate part of my clinical role’, 23.7% agreed and 
17.2% strongly agreed with the statement that ‘my supervisor thinks that using online 
bibliographic databases is a legitimate part of my clinical role’. 

Results from bivariate analysis (Table 1) were shown that people who use 
computers in general have 14.2 times more likelihood to use bibliographic databases 
and 4 times more likelihood if they are using computers in their workplace. There was 
no significance correlation between database use, education level and computer skills, 
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using the 95% confidence interval for adjusted odds ratio. Results from the multivariate 
analysis were concluded in the construction of a predictive logistic model of 
bibliographic database use (Nagelkerke R square= 0.280, Hosmer and Lemeshow 
Test= 0.475). The total predictive capacity was assumed of 84% which means that 213 
participants of the survey use bibliographic databases after the effects of confounders 
(Table 2).  
Table 1. Pearson’s chi-square test with dependent variable the electronic database use and independent 
variables, the variables which appeared statistical significance 0,05 (Variables’ Test distribution Normal) and 
Risk estimate 

Variable X2 df P 
value 

Value 95%CI for 
Exp(B) 

Experience in computers’ use in general 5.298 1 0.020 (Odds ratio, Yes/No) 
14.200 

1.444-139.65 

Use of informatics in workplace 5.649 1 0.033 (Odds ratio, Yes/No) 4.031 1.177-13.810 
Educational levela 529.852 1 0.001 Exp(B):Technological 

Education 0.031 
0.004-0.244 

Exp(B):Higher Education 
0.099 

0.013-0.763 

Exp(B):MSc Education 
0.267 

0.032-2.252 

Skills in using computersa 7.796  0.005 Exp(B):Poor 0.00 0.000-0.000 
Exp(B):Moderate 0.144 0.034-0.618 
Exp(B):Proper 0.396 0.107-1.461 
Exp(B):Great 0.322 0.091-1.145 

a. For Ordinal variables used Linear-by-Linear Association. Odds ratio and relative risk were estimated using Simple Logistic 
Regression for ordinal variables. 

Table 2. Stepwise regression with backward variables elimination in a sample of 262 participants with 
dependent variable the use of electronic databases or not and independent variables the use of informatics in 
workplace, skills in computer use, educational level, experience in computer use in general. 

Variable Coefficient of 
Regression (b) 

S.E Exp(B) 95% CI for Exp(B) P value 

Use of informatics in 
workplace 

1.524 0.748 4.589 1.060-19.863 0.042

Skills in using computers 
(moderate=2) 

-1.571 0.802 0.208 0.043-1.002 0.050

Educational level 
(Technological=1)  

(Higher=2) 

    
-3.744 1.106 0.024 0.003-0.207 0.010
-2.311 1.079 0.099 0.012-0.822 0.032

4. Discussion 

The present survey adds critical knowledge about nurses’ and physicians use of online 
evidences arising from online bibliographic databases and the use of them in clinical 
practice. Both groups, nurses and doctors, seem to have heard about them with a low 
percentage of nurses who have not. The users seem to have low frequency of use the 
last month, in both groups, and higher percentages in the intention of future use. Most 
of them have used them near the point of care and sparsely in home or in a library. 

Νon-users which consisted in the majority by nurses  admitted that they prefer 
another source of information, they do not have enough time to use them and they have 
lack of training in retrieval information. On the other hand the majority of users utilize 
them to fill a knowledge gap and to review online policies and procedures to improve 
their clinical practice. Users agree that online bibliographic databases are a part of their 
legitimate role and they are encouraged by their work environment to use them. The 
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significant amount of 93% of participants who use them seems to believe that the use 
of online bibliographic databases improves the provided patient care and 67% of them 
have such an experience in the past. A predictive logistic model was developed to 
correlate the use of retrieval information systems with the independent confounding 
variables but further research in this field is needed to discover the confounders that are 
connected with the real clinical area. 

Similar surveys are existed in published literature. The findings look similar with 
the present research. Clinicians[9] from New South Wales increase the web-logs of 
their online information retrieval system (CIAP) with the patients admissions, which 
means that the use of evidences is related to direct patient care. Some health care 
professionals[10] admitted that online evidences improve patient care and they have 
lack of access in databases at the point of care. Perceptions[11] about organizational 
and professional support for health care professionals to use of retrieval systems on 
their work play a primary role influencing the systems’ use. Searching for valid, 
accurate, relevant clinical knowledge through online databases, nurses are expected to 
improve the strategy skills finding the best clinical inquiry to answer their clinical 
questions[12]. Although physicians are increasingly confident and successful in 
searching databases to answer questions associating with patient care, it is needed to 
encouraged them use online data based on patient encounter[13]. As a conclusion, 
further research must be continued to assess nurse practitioners’ skills, identify the 
barriers in using resources and examine the role that online databases plays in 
facilitating reflective nursing practice. 

References 

[1] A. Anker et al, Health Information seeking: A review of measures and methods, Patient Education and 
Counseling 82 (2011), 346-354. 

[2] N. Tannery et al, Hospital nurses' use of knowledge-based information resources, Nursing Outlook 55 
(2007), 15-19. 

[3] W. Hersh et. al, Factors associated with successful answering of clinical questions using an information 
retrieval system, Bull Med Libr Assoc 88 (2000), 323-331. 

[4] O. Waloush, Information literacy during entry to practice: Information-seeking behaviors in students, 
nurses and recent graduates, Nurse Education Today 34 (2014). 

[5] J. Squires, Individual determinants of research utilization by nurses: a systematic review update, 
Implementation Science 6(2011), 1. 

[6] J. Ross, Information Literacy for Evidence-Based Practice in Perianesthesia Nurses: Readiness for 
Evidence-Based Practice, Journal of PeriAnesthesia Nursing 25(2) (2010), 64-70. 

[7] A.S. Gosling, J. Westbrook, Nurses' use of online clinical evidence, Journal of Advanced Nursing 47 
(2004), 201-211. 

[8] P. Lialiou, J. Mantas, Health Professionals' Use of Computer Databases to Utilize Research for Practice: 
A Pilot Study, Studies in Health Technology Information 213 (2015), 291-293. 

[9] J.I. Westbrook et al, Do clinicians use online evidence to support patient care? A study of 55,000 
clinicians, Journal of the American Medical Informatics Association 11 (2004), 113-120. 

[10] J.I. Westbrook, Ambulance officers’ use of online clinical evidence, BMC Medical Informatics and 
Decision Making 6 (2006), 1-8. 

[11] C.A. Estabrook et al, Profiling Canadian nurses' preferred knowledge sources for clinical practice, 
Canadian Journal of Nursing Research 37 (2005a). 

[12] L. Facchiano, C.H. Snyder, Evidence-based practice for the busy nurse practitioner: Part two: Searching 
for the best evidence to clinical inquiries, American Academy of Nurse Practitioner 24 (2012), 640-648. 

[13] N. Benett et al, Family physicians; information seeking behaviors: A survey comparison with other 
specialties, BioMed Central 5 (2005)(9), 1-5. 

P. Lialiou and J. Mantas / Online Information Seeking Behaviour by Nurses and Physicians 37

http://www.ncbi.nlm.nih.gov/pubmed/26153018


Studying the  HIT-Complexity Interchange  
Craig E. KUZIEMSKYa,1, Elizabeth M. BORYCKI b 

 and Andre W. KUSHNIRUK 
b 

a
 Telfer School of Management, University of Ottawa, Canada 

b
 School of Health Information Science, University of Victoria, Canada. 

Abstract. The design and implementation of health information technology (HIT) 
is challenging, particularly when it is being introduced into complex settings. 
While complex adaptive system (CASs) can be a valuable means of understanding 
relationships between users, HIT and tasks, much of the existing work using CASs 
is descriptive in nature. This paper addresses that issue by integrating a model for 
analyzing task complexity with approaches for HIT evaluation and systems 
analysis. The resulting framework classifies HIT-user tasks and issues as simple, 
complicated or complex, and provides insight on how to study them.  
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1. Introduction 

It is acknowledged that introducing heath information technology (HIT) into clinical 
areas is complex, particularly when workflows are impacted [1]. There is a wide   body 
of research on unintended consequences that describe HIT implementation issues 
including communication issues, workflow issues, and contribution to or the creation of 
medical errors [2-5].  Sometimes unintended consequences arise as a result of 
interventions to address other problems. For example, while HIT was advocated as a 
solution to prevent medical errors [6], it actually became the driver for a new category 
of errors called technology-induced errors [5].  HIT issues are particularly problematic 
for front line clinical staff such as nurses.  

Despite our best attempts at automating a complex environment we still have 
trouble predicting how people and technology will interact, resulting in a variety of 
unintended consequences as described above. A complex adaptive system (CAS) is a 
system that displays properties such as emergent behaviors, non-linear processes, co-
evolution, requisite variety, and simple rules [7]. As a system becomes more complex, 
the number of components and interactions between each component increase, both 
within the system itself, and between a system and its surrounding environment [8]. 
Automating healthcare delivery through HIT is also a complex endeavor and could be 
informed by principles of complexity theory for understanding workflow and other 
aspects that are critical for HIT implementation [1]. Articulating workflow 
complexities and how to evaluate and design HIT to manage the issues is particularly 
relevant to front line clinical staff such as nurses [9].  
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While it has been acknowledged that CASs can help us study, analyze and propose 
solutions for reconciling workflow and HIT implementation, an acknowledged  
shortcoming with using  CASs for studying healthcare delivery is that it may  simply be  
the new fad, or the ‘emperors new clothes’ [8].  Much of the current research on CASs 
is descriptive in nature and lacks methodological rigor on how CASs should be used to 
understand HIT design and implementation [10]. 

Evaluation approaches from usability engineering such as usability testing and 
cognitive task analysis have greatly enhanced our ability to understand how HIT needs 
to be tailored to fit the clinical context where it will be used [11-12]. It has been 
suggested that multi-modal approaches to evaluation, for example combining think-
aloud methodology with ‘near-live’ clinical simulation can enhance evaluation by 
providing an environment that replicates real world clinical settings [12].  While 
innovative usability approaches such as near-live evaluation have pushed the envelope 
of how we evaluate HIT, it works best if we can have an accurate model of the clinical 
environment. While the complexity of the clinical environment, and the impact it has 
on HIT implementation has been acknowledged, there are no studies that have 
combined elements of CASs and usability engineering to inform the design and 
evaluation of HIT.  

This paper addresses the above shortcoming and integrates the Cynefin model of 
CASs with approaches for HIT evaluation and systems analysis.  The results are an 
integrated framework that can be used to classify and study user-task interactions with 
HIT.   

2. Methods 

2.1. Case Studies and Conceptual Models 

The authors draw upon several studies where they have looked at HIT implementation 
in a variety of contexts and settings including perioperative care, palliative care and 
handovers between units and facilities.   Our conceptual framework integrates two 
models and a set of systems analysis approaches. First is a model for representing 
complex systems (the Cynefin Model) that represents complex systems as agent 
relationships, experience, and context from a systems perspective [13]. Second is a 
model that represents a continuum of system testing approaches ranging from usability 
testing through to naturalistic studies [14]. Third is the incorporation of methods for 
systems analysis of an environment where HIT is used. 

2.2. Data Analysis  

In each of our cases studies we first identified various tasks users do while interacting 
with HIT. We then identified issues that occur in the context of conducting the task and 
then categorized the issues as simple, complicated or complex as per three of the 
categories from the Cynefin model [13].   Simple issues are repeatable and predictable 
and they can be managed by developing best practices. Simple issues are managed by 
sensing, problem, categorizing and responding to a problem. Complicated issues are 
separated over time and space and may have multiple components and relations. While 
they can be modeled and replicated, they require systems thinking and analysis to 
articulate the issues so they can be managed. Complex issues are not predictable but 
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rather will evolve over time, unlike simple or complicated issues, which tend to be 
more stable. Complex issues require probing and sensing to understand the issues both 
initially and longitudinally over time. Fig.1 shows our conceptual framework and its 
two main aspects. On the left side, the Cynefin model is used for to define tasks and  
issues. On the right side, the tasks and issues are analyzed to enable understanding of 
them using HIT evaluation and systems analysis approaches, respectively.   

 
Cynefin Model 

Complex Complicated Simple

Task and issue 
definition

HIT evaluation 
Approaches 

System Analysis 
Approaches 

Task and issue 
understanding 

 

Fig. 1. Conceptual framework for defining and understand tasks and issues  

3. Results 

In this section we provide empirical examples of using our framework. We describe 
simple, complicated and complex issues and how they would be studied.  

3.1. Simple  

Simple refers to defined and repeatable tasks and situations involving minimal 
interactions. Examples of simple tasks are defined data entry such as a patient surgical 
history as part of pre-operative assessment. The task is a one-to-one interaction 
between the nurse and patient involving one system and no additional interactions.  
One way of analyzing simple problems involving technology in health care is to apply 
basic methods from usability engineering such as usability testing and usability 
inspection.  Both of these methods involve analyzing user interactions on tasks that are 
well defined a repeatable and involve minimal interaction with other users.  Examples 
of such studies come from the work of Kushniruk and colleagues who have refined low 
cost rapid analysis methods for analyzing simple clinical situations involving health 
information technology such electronic health records and decision support systems 
[15].  For example, one could conduct usability tests with a nurse using a peri-operative 
system as the nurse performs the task of entering patient information for pre-operative 
assessment. 

3.2. Complicated  

Complicated tasks have components and relationships that are separated by time and 
space.  The nature of the tasks is that cause and effect may be repeatable, and while the 
task has multiple interactions, they can all be proactively predicted. For example, 
collaborative care delivery involves teamwork in which clinicians work both 
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synchronously and asynchronously. The key is to understand the nature of the various 
interactions to ensure that HIT supports them appropriately while limiting unintended 
consequences.  Clinical simulations can be used for systems analysis to understand how 
technology is used in complicated situations.   Here, representative users can be asked 
to work with health information technology in realistic and repeatable scenarios in 
contexts.  Data gathered using audio, video and computer screen recordings can be 
reviewed and analyzed to identify the unintended consequences.  Video analysis can be 
further done to reveal the factors that contributed to the emergence of unintended 
consequences during the clinical simulations [14].  For example, a peri-operative nurse 
could be administering medication to a patient.  In the process of administering the 
medications, s/he engages in several workarounds involving the system and the devices 
that are used to verify the patient’s identity (i.e. bar code scanner, bar coded medication 
and the patients’ bar coded identification bracelet). The nurse also needs to consult a 
perioperative information system to verify earlier information collected on the patient 
and to ensure there are no potential conflicts with the new medication.  System 
understanding is brought to the situation as the nurse is interacting with several types of 
technology (including a medication administration system) and system components 
(e.g. team members or information from other perioperative areas). 

3.3. Complex  

Complex situations refer to instances where cause effect are not repeatable and will 
evolve and change over time. An examples is the handover process between units such 
as the operating room (OR) and post anesthesia care unit (PACU). Nurses described 
that in the previous paper based system the handover process had been mainly written 
with oral supplementation as needed. After implementing a perioperative HIT there 
was a large increase in the oral component of handovers. This change was attributed to 
two issues. One was the variation in surgery types where more complicated surgeries 
would lead to more complex handovers. The second issue was that some anesthetists 
described how the fast pace of handovers did not enable them time to accurately type a 
handover report, especially in complicated cases. Subsequently the handover process 
became more verbal with written supplementation as needed.  Naturalistic observation 
can be used to better understand complex clinical situations such as the OR-PACU 
handover.  Here, observations are directly made of the work environment where a nurse 
is performing patient care.  Observations allow the researcher to identify the activities 
the nurse is performing and the interactions that she has with the technologies in her 
work environment to provide patient care.  In these cases, there is a need to have 
trained observers note the interactions that take place.  This work can also be done by 
video and audio recording of live interactions between a nurse and her colleagues in a 
given setting such as a patient care area or an operating room [16]. Given that complex 
tasks will evolve over time, observations must be done repeatedly to identify and 
understand the impact of such task evolution.   

4. Discussion 

This paper provides a framework that illustrates how CASs can be combined with HIT 
evaluation and systems analysis approaches for understanding the complex nature of 
HIT implementation. It addresses shortcomings in existing use of CASs in healthcare in 
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that we provide methodological details on how CASs can be used to study the tasks and 
issues.  A key contribution from our framework is the distinction between the 
definition and understanding of tasks and issues.  Definition helps categorize tasks & 
issues while understanding helps to understand them from both a HIT and complexity 
perspective. Some tasks are simple, others are more complicated and may span 
multiple agents or units, while others are complex and evolving and may not be 
apparent at first glance.  It is essential that complex tasks are or probed in order to 
articulate the inner workings of the complexity as well as studying longitudinally given 
that complexity evolves over time. Limitations of our study are that the framework we 
developed is based on limited studies. Future work will evaluate our framework in 
other settings.   
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Abstract. The Association of periOperative Registered Nurses (AORN) 
approached the Nursing Informatics Research Team (NIRT) with a request to 
collaborate and conduct a competency assessment for their organization.  An 
online tool was developed to determine current technology in perioperative 
settings. This presentation shares the process used to conduct research that led to a 
method for assessing perioperative nurses’ competencies skills in their practice as 
well as identified gaps in curricula that faculty could address. Both successes and 
areas for improvement are detailed. The outcome of the process demonstrated a 
need to understand what skills are being assessed as AORN did not know what 
technology existed or how existing equipment was being used.    

Keywords: Informatics, competencies, technology assessment, competency skills 
self-assessment 

1. Introduction 

National organizations call for nursing informatics skills in today’s workforce. 
However, there is little understanding of what competencies are needed or how they 
should be applied. Chamberlain College of Nursing’s Nursing Informatics Research 
Team (NIRT) developed tools to assess informatics competencies. The Association of 
periOperative Registered Nurses (AORN) sought to determine members’ needs when 
using technology in perioperative areas.  

1.1 History and Definition 

Informatics competencies are crucial to clinical practice and patient safety. All 
healthcare providers must be able to guide nurses and other healthcare workers, as end-
users of technology, in ways that advance their informatics competencies. Historically, 
the Institute of Medicine (IOM) The future of nursing report stated, “In the future, 
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virtually every facet of nursing practice in each setting where it is rendered will have a 
significant digital dimension around a core EHR” [1]. This same report noted 
informatics competencies were critical for effective workforce planning and policy 
making, which require better data collection and information infrastructure [1]. The 
World Health Organization (WHO) has informatics initiatives in place to meet its work in 
eHealth [2].  Some competency examples are: 
� At the entry level, basic computer literacy, ability to use information 
technology (IT) to support clinical and administrative processes, and the ability to 
process data and document via computers. 
� Experienced nurses are proficient in the areas of nursing and IT needed to 
support practice, methods for evidence-based practice (EBP), use of EBP, and the 
promotion of innovation applications. 
� The informatics nurse specialist (INS) possesses a higher level of 
understanding and application of information management/technology. 

More recently, the American Nurses Association (ANA) updated the definition of 
nursing informatics (NI) as the “specialty that integrates nursing science with multiple 
information and analytical sciences to identify, define, manage, and communicate data, 
information, knowledge, and wisdom in nursing practice” [3]. Advances in informatics 
will benefit greatly those who use clinical IT once the first and basic step of education 
and competency development has been provided in ways that will empower them to 
acquire and apply needed competencies. As noted in the Technology Informatics 
Guiding Education Reform (TIGER) initiative, the need to understand and apply these 
skills is critical to assure that providers excel when delivering best practices that will 
enhance patient safety and improve clinical workflows, research and other outcomes 
[4]. The call for informatics competencies has been “hindered by a lack of procedures 
and assessments available for determining nurses’ informatics competencies – in other 
words - what they actually require in order to be competent in their job roles” [5]. 
According to McGonigle, Hunter, Sipes, and Hebda, the lack of understanding of what 
nursing informatics is, prerequisite skills, and how those skills can be applied to 
practice continues [6].  

This paper shares the process and lessons learned through a collaboration. During 
the informatics skills assessment phase, inconsistencies were found in understanding 
what informatics skills were and how technology was used. For example, using radio-
frequency identification (RFID) or bar-code scanning to control the flow of personnel 
in the operating room (OR) varied by institution, which led to inconsistent responses 
from the participants on the informatics self-assessment tool. At this point, the AORN 
tool was revised, leading to tool development for assessing perioperative technology, 
and how it was used by nurses. Some of the skills defined were informatics 
competencies such as data management and workflow assessment. Both the 
informatics-competency self-assessment and the new AORN tool helped to identify 
skills required for competent practice and gaps to be addressed through education. 

1.2 Competency skills tool development 

Chamberlain College of Nursing (Chamberlain) Nursing Informatics Research Team 
(NIRT) has long recognized the challenges and needs for nurses to gain skills to 
support the move to eHealth and use of electronic medical records (EMRs) in a safe 
and effective manner. In 2013 and 2014, Chamberlain researchers designed and 
developed instruments that were reliable and valid for nurses to self-assess their 
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nursing informatics (NI) competencies at both the basic and advanced levels. Hunter, 
McGonigle, and Hebda developed TIGER-based Assessment of Nursing Informatics 
Competencies (TANIC), a measure of basic informatics competencies first referenced 
in 2001 by Staggers, Gassert and Curran [7, 8]. The basic competencies include Level 
1, the beginning nurse, and Level 2, the experienced nurse. McGonigle, Hunter, Hebda, 
and Hill further developed Nursing Informatics Competency Assessment (NICA) 
L3/L4, a measure of advanced informatics competencies, which includes Level 3, the 
informatics specialist, and Level 4, the informatics innovator [9].  

The resulting published research and instrument development led to the 
Association of periOperative Registered Nurses (AORN) approaching Chamberlain’s 
NIRT with a request to collaborate and conduct an informatics competency skills 
assessment for the organization. They also requested collaboration to develop an online 
informatics skills competency tool they could use to determine utilization of current 
technology employed in perioperative settings as well as evaluate how that technology 
might affect surgical outcomes.  

2. Methods 

The initial plan was to assess AORN membership to determine their informatics skills 
level, then to address gaps in their skills levels with education. The process is described 
below.  

2.1 Initial plans 

AORN sought help from NIRT to develop an instrument based on NIRT’s prior work. 
A research plan and timeline were created and a group of reviewers with perioperative 
expertise established. The literature review found no current or relevant information 
that addressed the question, “How does technology affect the nature of surgeries for 
perioperative nurses”? It was determined that progress required understanding what 
competencies were needed as supported by an article defining why one must 
understand nursing informatics [10]. A self-assessment of competencies, using TANIC, 
as a baseline to identify skill gaps was identified as the next step.  

3. Results  

While investigating AORN needs, NIRT found it necessary to define what informatics 
skills were, as opinions differed. Other areas were to understand how skills were used 
with perioperative technology, what technology was used - as it differed by region, and 
to identify skills needed and gaps that could be addressed through education. 

3.1 Outcomes of initial assessment – Lessons learned 

The initial informatics-competency self-assessment found AORN members did not 
understand what informatics was, beyond data collection, nor what technology was in 
current use, or how it was used, especially in different settings across the country. 
Through subsequent meetings with AORN and subject matter experts, the research 
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process and desired outcomes were revised from using the TANIC to assess 
informatics skills to gaining a better understating of the types of technology in use. 
Initially, the planned outcomes of this collaboration were to develop a reliable, valid 
instrument that could be used annually to assess competency levels, explore research 
questions, and develop additional peer-reviewed articles that could be published in the 
AORN journal. 

The lessons learned demonstrated that before an informatics competency 
assessment can be completed, one must first 1understand what the goal of the 
assessment is, including defining all terms and determining what is actually being 
measured.  After this, one can develop the next steps and plan for how the self-
assessment and research will be done, who will be involved, and the anticipated 
outcome. It is also important to determine where and what gaps might be found in the 
assessment and develop a plan to address them. For example, if there is a gap in skills’ 
education and training, it will be important to plan professional-development activities 
for perioperative nurses. 

4. Conclusions and Successes 

Based on the research and “discovery,” it was evident that gaps existed in 
understanding informatics, existing competencies, skills needed based on the 
technology in use by AORN members, and how issues would be resolved.  According 
to Sipes, it was evident that before any competency assessment could accurately be 
completed, there is a need to investigate and understand exactly who, what, where, 
why, and how skills are being assessed [12]. From this information, a plan can be 
developed for what the next steps should be. If this assessment is implemented before 
first trying to understand what skills are needed, any subsequent work will be invalid. 

The success of this project with AORN demonstrated the need to conduct a needs 
assessment prior to developing a process to evaluate competencies and moving forward 
with a plan. There is now a documented process and a valid, reliable, online self-
assessment tool that can be used in the future by AORN with success, based on the re-
work of this project. The next steps for AORN and the collaborative project will be to 
determine further utilization of current perioperative technology and how that use 
affects surgical outcomes, which was the original intent of the collaboration. The 
knowledge acquired can be used to plan professional development activities. 

5. Recommendations: Areas for Improvement 

The original goal of assessing competencies and skills was underestimated. The 
TANIC tool did not meet the needs or goals of the project. There was a lack of 
methodology to determine what technology was used at various organizations and 
related competencies needed by nurses. 

This project demonstrated a need to fully understand the problem and then develop 
and implement a plan to move forward. In retrospect, a pilot study to identify gaps in 
skill levels, existing technology use, and other issues would have been helpful. Some 
other problems and questions derived from the study were “the technology exists but 
the skills training does not”; If trained for x technology, how does that apply to z 
technology? Can standardized training meet the needs of all perioperative nurses?   
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In order to achieve the knowledge and wisdom needed in today’s healthcare arena, 
information must be available. Educational programs, curricula development, 
publications, national meetings, and other venues must disseminate the information 
needed to assess skill requirements and educate the workforce [11]. National 
organizations such as American Nursing Informatics Association (ANIA), National 
League of Nursing (NLN) and the American Nurses Association (ANA) can drive 
opportunities for nurses to gain skills needed, after first completing the self-
assessments. 
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Abstract. The purpose of this project was to reveal the status quo of mHealth 
application in clinical settings in China, especially in reducing patient falls and 
pressure ulcers and discuss how patient safety could be enhanced in the context of 
global collaboration on patient safety. The literature search resulted in a total of 
290 articles. A steady increase is witnessed in the field of mHealth, especially after 
the year 2010. Personal digital assistant and electronic cart are the two main 
devices used in mobile nursing workstation. mHealth was mainly focused on two 
clinical areas, nursing practice (60.69%) and nursing management (25.86%). 
mHealth has begun to change the way of nursing process in prevention of adverse 
nurse events with an encouraging results in reducing the rate of pressure ulcer and 
falls.Healthcare educators should fully recognize the characteristics of mHealth 
and enhance a clinical informatics component in the curricula. 

Keywords. mHealth, Patient Safety, Fall, Pressure Ulcer, Nursing Informatics 
Education 

1. Introduction 

The prevalence of mHealth shows a growing impact in nursing practice and education. 
According to the World Health Organization (WHO), mHealth is regarding “medical 
and public health practice supported by mobile devices, such as mobile phones, patient 
monitoring devices, personal digital assistants (PDAs), and other wireless devices”[1].   
mHealth has the potential to transform the way of healthcare delivery across the 
globe[2].  It facilitates real-time clinical information at the point of care, improves 
communication between healthcare professionals and provides evidence-based medical 
resources including drug references and patient education materials[3,4]. Especially, it 
helps in prevention of patient safety events, such as falls and pressure ulcers [5].  

As smart phone becomes ubiquous, there has been an increasing adoption of 
mobile health (mHealth) in China and other countries [3]. China owns the largest 
number of mobile devices and mHealth app users in the world[6].  The data from the 
Ministry of Industry and Information Technology of China showed that in 2014, the 
overall mobile phone users in China were over 1.29 billion[6]. Unfortunately, it 
remains unclear in terms of the status of mHealth in nursing practice in China. The 
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main purpose of this project was to reveal the status quo of mHealth application in 
clinical settings in China. Besides, as patient fall and pressure ulcer are typical nursing 
adverse events, thus another purpose of this study was to explore the role of mhealth in 
reducing patient fall and pressure ulcer and discuss how mHealth has changed the way 
of nursing practice and patient safety could be enhanced in the context of global 
collaboration.  

2. Methods 

We defined our search strategy by using PICO framework (Population: “nursing” or 
“health care” or “care” or “pressure ulcer” or “fall”; Intervention: “mHealth” or 
“mobile Health” or “electronic health record” or “applications” or “Personal Digital 
Assistant” or “PDA”or “smartphone” or “hospital information system”; Comparison: 
none; Outcome:none). CNKI (1999-2015), and WanFang(1999–2015), two most 
popular Chinese literature databases, and Pubmed (1990-2015), were used to identify 
relevant references. The focus of the study was on mobile health in clinical settings, as 
a result, articles not related to health care was excluded based on an agreement of the 
authors. Articles in English or Chinese were included. 

Following the PRISMA flow chart (Figure 1), we identified 290 articles for further 
analysis. 

 
Figure1. PRISMA flow chart of the study 

3. Result 

3.1 Status Quo of mHealth Application in Clinical Settings in China 
The first eligible article was a review about mobile hospital information system 
published in 1998[7]. A milestone of mHealth in China was dated in 2005 when Peking 
Union Medical College Hospital introduced the very first clinical mobile hospital 
information system in China[8]. Since then, a steady increase is witnessed in the field 
of mHealth (Figure 2). Noticeably, a dramatic increase is observed as of 2010, with 
87.59% of the total articles were published between 2010 and 2015.  

In China, Beijing, Shanghai and Guangdong province are the top three areas, from 
which the majority China’s mHealth articles (43.12%) were published. 
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Figure 2. Number of mHealth articles in China (1998-2014). Y means an exponential curve fitting equation 
with R2 representing degree of fitting 

Personal digital assistant (PDA) and electronic cart (with PC mounted) were the 
two main devices used in mobile nursing working station. The mHealth related 
techniques were mainly focused on two clinical areas: 

� Nursing practice: 176 articles (60.69%) described applying mHealth in nursing 
practice. Examples: electronic health record, nursing rounds assistance, 
patients health education, vital signs monitor and integration, and  

� Nursing management: 75 articles (25.86%) discussed about using mHealth 
nursing management. Examples: workload management, performance 
appraisal, shift arrangement, and adverse nursing event reporting. 

3.2 The Role of mHealth in Fall and Pressure Ulcer Prevention in Clinical Settings  

Specifically, in the field of pressure ulcer and fall prevention, there are only four 
articles found among 290 papers, two on fall and two on pressure ulcer with 
encouraging results. Though the numbers appear small, they represent a trend of 
applying mHealth in patient safety. Traditionally, nurses use paper and pencil to assess 
and record the status of pressure ulcer. A nurse who takes over the shift needs to check 
the handwritten notes by the nurse of last shift to determine the patient’s care plan. If 
the last shift nurse forgot to complete an assessment of pressure ulcer or the notes were 
in awful handwriting, it is possible that the nurse who takes over the shift might forget 
to carry out caring plan for pressure ulcer. To indicate the impact of mHealth, a 
comparison of before and after mHealth was conducted as shown in Table 1. 

Recently, an intelligent assessment tool for pressure ulcer has been developed and 
integrated into a mobile nursing workstation [9]. Illustrated by Figure 3, the system 
consists of three main components, (1) pressure ulcer continuous assessment: the tool 
was developed based on Braden Scale[10]. Nurses could use PDA to conduct 
assessment, upload pictures, remark care notes, and record handover information at 
point of care, which saves their time in returning to nurse workstation and handwriting 
those information. (2)reminder and monitor: the application could automatically 
calculate risk levels of pressure ulcer and recommend the corresponding nursing plan, 
based on Braden score and other risk factors, including but not limited to patient age, 
weight, nutrition status and so on. It is noted that all the relevant information has 
already been made available in hospital information system and integrated into the app. 
Patients at different risk levels could be labeled with different colors on the home 
screen to remind nurse of conducting assessment. In addition, a voice alarm would 
show up if a nurse failed to follow any scheduled assessment or interventions (e.g. 
patient needs a turnover every two hours). (3) feedback and management: nurse 
manager could use the system to search for any information related to pressure ulcer 
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care process.  By analyzing the data, nurses could find out the pitfalls and make 
improvement.  With the aid of this apps, the rate of pressure ulcer has been 
significantly reduced (5.05% to 1.23%, P<0.05) [9].    

 
Figure 3. mHealth Structure for Pressure Ulcer Assessment and Management 

Mobile nursing workstation also plays a role in preventing falls[5]. Prior to 
mHealth, patients received fall risk assessment recorded on paper when admitted. If a 
patient identified with fall risk, an alarm card placed on headboard and proper use of 
bed rail would be the main preventive measures. However, studies demonstrated that 
lack of communication and lack of in time assessment are the main reasons of falls[5]. 
The advantages of using mHealth in prevention of falls are obvious as shown in Table 
1. Moreover, mHealth provides nurses evidence-based medical resources, such as 
patient education materials, accompanied by vivid pictures and videos. This new 
method of mHealth application facilitates patient-nurse communication and holds 
promise in improving patient’s adherence. An encouraging story from a hospital in 
Yantai, Shangdong Province indicated that, patients’ awareness of fall risk was 
increased, and incidence of fall was significantly decreased after the application of 
mobile nursing workstation [5].  

4. Discussion 

mHealth applications could improve the efficiency and quality of healthcare process. 
With the increasing adoption of mHealth in clinical settings, a pressing assessment of 
nursing (informatics) curriculum should be conducted in terms of how future nurses 
should be trained for using mHealth or even participating the design of mHealth. Based 
on the curriculum offered in the college of nursing at Capital Medical University, it 
appears falling behind and mHealth technology advancement. In China, most health 
science universities/colleges do not offer nursing informatics courses yet. Even for 
those pioneers who teach nursing informatics, the content is merely basic computer 
science in nature which are not directly associated with clinical content. Therefore, 
preparing competent courses in nursing informatics appears to be our top priority.  

Functionalities of mHealth are growing rapidly and new functionalities are 
emerging with every major release[4], which implies that continuous assessment of 
mHealth is highly necessary. To ensure the accuracy of content and improve its 
functionality are fundamental for effective nursing practice. We envision that updating 
pictures of pressure ulcer through the apps could automatically differentiate the risk 
level of pressure ulcer and thus greatly facilitate clinical decision making.  
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Table 1. Task Differences Before and After mHealth for Pressure Ulcer and Fall Prevention 

Tasks Before mHealth-paper based  After mHealth-electronic based 
Nursing 
assessment 

� Only use textual description; 
� Document at nursing station to 

write assessment notes  

� Store both textual and pictorial description;  
� Remark assessment notes, record handover 

information at point of care 
Nursing 
diagnosis 

� Manually calculate risk levels; 
� Check patients information 

separately in patients chart to 
diagnose 

� Calculate risk levels by system 
� Potential diagnosis offered based on the 

information stored in the system 

Nursing plan � Might refer to nursing pamphlet 
for making nursing plans. 

� Offering potential nursing plans for nurse to 
choose 

Nursing 
intervention 

� Record on paper nursing notes  
� Require frequent nursing note 

check up to avoid being 
forgotten 

� Voice alarm generated when a nurse failed to 
follow any scheduled assessment or 
interventions 

� Patients at different risk levels will be labeled 
with colors on the home screen to remind 
nurse of conducting assessment. 

Nursing 
evaluation 

� Handwritten notes 
� Review previous handwritten 

nursing notes 
� Need data input for analyzing 

rates and reasons. 

� Use PDA and nurse manage workstation 
� Check electronic record 
� Adverse events rates summarized by the 

system and reported reasons offered by the 
system.  

Advantages � Nurse is used to it. 
� Write with paper and pencil is 

easy 

� Saving time as all notes could be done at the 
point of care. 

� Easy for dynamic assessment 
� Reminder function could reduce adverse 

event rate due to forgetting 
� Make job easy as all information is in the 

pocket. 
Disadvantages � Illegible handwriting 

� Time consuming 
� Inconvenient in dynamic 

assessment and evaluation. 

� Need to change nurse’s habitual behavior. 
� Need a stable internet environment. 
� Might have issues such as slow data 

download, download failure, or system locked 
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Abstract. This paper describes the evaluation of a computerized clinical decision 
support system (CCDSS) for Emergency Department (ED) triage. The CCDSS for 
triage was developed as a means to improve ED quality and safety. Whilst there is 
significant research on the role of CCDSS in health care, their role in EDs remains 
under-investigated. In this study, a CCDSS for ED triage was developed and 
evaluated using a quasi-experimental interrupted time-series design. Data was 
collected at four time points before and after the introduction of the CCDSS to 
assess key aspects of quality and safety within the ED. The results demonstrated a 
statistically significant improvement in triage prioritization (p<0.001), pain scoring 
(p<0.001) and pain management (p<0.001). This study clearly identifies the 
positive clinical impact that a CCDSS can have on quality and safety for ED 
patients and provides a unique contribution to the current knowledge base. 

Keywords. Emergency Department, triage, clinical decision-support, CCDSS, 
interrupted time-series 

1. Introduction 

The demand for emergency care has risen exponentially over the last decade, both in 
the UK NHS and internationally [1, 2]. Several authors cite the challenges of the ED 
environment, including multiple interruptions, complex patients and overcrowding, as 
the impetus for the development of CCDSSs [3-6]. Within UK EDs the challenges of 
increasing demand and the achievement of performance targets have become 
significant issues for patients, clinicians and politicians over the last decade [7]. The 
triage CCDSS in this research study was developed as a means of supporting the 
delivery of safe, effective emergency care against a backdrop of rising patient 
attendances and staff shortages.  

The triage CCDSS was developed in-house by engineers and ED clinicians. 
The lead clinician ensured that the clinical and operational needs of the users within ED 
were met. CCDSSs developed with users are strongly associated with high levels of 
user acceptance [8]. During its three years of operation from 12/04/2010 to 17/06/2013 
the system handled the ED attendances of 293,206 patients.  
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The overall objective of the triage CCDSS was to improve ED quality and 
safety. It would achieve this by providing, at the point of face-to-face triage, decision-
support for prioritization, pain assessment and pain management. It would also provide 
a direct accessible link to the departmental clinical guidelines relevant to the patient 
presentation.  

2. Methods 

The triage CCDSS had been introduced as an intervention to support increased demand 
and to mitigate the threats to quality and safety that increased activity and clinician 
inexperience may produce. A quasi-experimental interrupted time-series (ITS) design 
was selected after careful consideration of alternative quantitative designs identified by 
Cochrane Effective Practice and Organisation of Care Group (EPOC) [9]. 

The statistical analysis compared the pre- and post- CCDSS groups. If large effects 
are demonstrated this can provide convincing evidence of the effect of an intervention 
[10]. However, to improve the quality of the study and reduce bias a time series design, 
with regression, was used to evaluate changes over time based on the methods used by 
Buising et al [11]. ITS design cannot determine cause and effect in the same way that a 
true experiment can [12]. However, it can establish whether an intervention is 
associated with a sustainable statistically significant change or not.  

2.1.  Research Question 

The research question was: Does the introduction of a triage CCDSS improve the 
quality of triage decisions and safety within the ED?  
 

2.2. Aims and objectives of the research 

The aim of the research was to test the assumption that a CCDSS at the point of triage 
is an effective means of improving the quality and safety of clinical care in ED. The 
research objectives were 

1. To compare the decision making of triage nurses before and after the introduction 
of the CCDSS 

2. To compare the quality of pain assessment and management before and after the 
introduction of the CDSS 

3. To investigate the ability of the CCDSS to improve the care of patients with 
potential neutropenic sepsis, a condition associated with significant morbidity and 
mortality 

2.3. Setting and sample 

This research was undertaken in a busy district general hospital ED in the north of the 
UK with an annual attendance in 2012 of 90,081. A random sample of 100 triage 
records was taken every third month for a year prior to the launch of the CCDSS 
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(2009-2010). One year post implementation a further random sample of 100 triage 
records was taken every third month for another year (2011-2012). A gap of one year 
between the data collection points enabled staff to become accustomed to using the 
CCDSS and any technological problems to be resolved. This ensured that data was 
collected on a stable CCDSS with which staff were familiar.  

2.4. Data collection 

The total sample size was 800; 400 records taken prior to implementation and 400 
records afterwards. The design of this study also ensured that the basic EPOC [9] 
criteria for ITS studies deemed suitable for inclusion in their reviews were met: 1) there 
is a clearly defined time point when the intervention started 2) there is the collection of 
data from at least three data points before and after the intervention. 

To evaluate the ability of the triage CCDSS to improve the safety of patients 
presenting with possible neutropenic sepsis, the care of all patients that presented 
during the two 12 month study periods was reviewed (1/4/2009-31/3/2010 and 
1/4/2011-31/3/2012). Patients with confirmed neutropenia (neutrophil count <1.0) who 
had attended the ED were identified from the hospital’s haematology database. 

Data was collected by retrospective case note review to assess the accuracy of 
triage decisions as outlined previously. 

2.5. Data analysis 

Data was analysed using SPSS (20.0). Descriptive statistics were used to characterize 
the samples. Inferential statistics were used to draw conclusions about the data and test 
differences between the pre- and post- triage CCDSS groups. Regression analysis was 
used to adjust for confounding variables and expose the underlying secular trend.  

2.6. Ethics and research governance 

Ethical approval for the study was obtained from the University of Salford Research 
Ethics panel in 2010. NHS ethical approval was not required as there was no risk to 
patients and the research constituted service evaluation.  

3. Results 

The following results demonstrate the impact of the triage CCDSS on: triage 
prioritization, pain assessment, pain management and management of patients with 
potential neutropenic sepsis. 
 

3.1. Triage prioritization 

Correct triage prioritization pre CCDSS was 60.5% versus 85.2% post CCDSS; χ2 = 

60.70; p<0.001. 
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3.2. Pain assessment and management  

Pain assessment pre CCDSS was 35% versus 97.7% post CCDSS; χ2 = 350.04; 
p<0.001. Appropriate analgesic administration pre CCDSS was 26.6% versus 78.5% 
post CCDSS; χ2 = 216.80; p<0.001 

3.3. Management of patients with neutropenic sepsis 

Administration of intra-venous antibiotics within 1hour pre CCDSS was 11.5% versus 
5.6% post CCDSS; χ2 = 4.55; p<0.47 

3.4. Regression analysis 

The regression analysis demonstrates that in the pre CCDSS there was no evidence of 
any “correct priority” trend. Immediately post CCDSS there is a much greater “correct 
priority” percentage than expected for the extrapolation point at 24 months.  
 

 
Figure 1. Fitted time trends of correct priority  

4. Discussion 

The potential for a triage CCDSS to remind triage nurses and assist them with critical 
decisions about patient management are evident from the results of this study. However 
the wider impact of the system beyond triage was not demonstrated by the results from 
the neutropenic sepsis cohort. Possible explanations are the design of the system, the 
small sample size, or both and further research is warranted.  

This study adds to the limited body of published research on the impact of 
CCDSSs in emergency care. The results of this research support the initial assumption 
that the triage CCDSS would improve the quality and safety of triage decision-making. 
The use of an ITS design demonstrates that the improvements to patient management 
are above what would be expected if the CCDSS had not be introduced. The results of 
this research provide a unique and significant contribution to the existing CCDSS 
knowledge base.  

It is well documented that the wholesale adoption of technology in health care is 
not always based on robust evidence [13, 14]. This research seeks to redress this 
balance for clinicians working in emergency care. The importance of rigorous 
evaluation of any system cannot be over-emphasized. This ensures that clinicians and 
managers are aware of how and when the system can improve upon existing quality 

Pre CCDSS 
Post CCDSS 
Extrapolation point 
Pre CCDSS 
Post CCDSS 
Extrapolation point 
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and safety strategies, and when they cannot. Those embarking upon CCDSS 
developments should ensure that their systems are based on functionality that has been 
shown to improve effectiveness [15, 16]. 
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Abstract. We developed a tool that allows a medical facility to offer efficient 
nursing care with limited human resources by optimizing the distribution of 
hospital ward nursing tasks. The use of information and communications 
technology to visualize daily workloads and make use of quantified workload data 
is important for identifying management elements that allow the efficient 
allocation of personnel and tasks. The goal of this study was to utilize data from 
the ward management tool that we developed to consider workflow processes for 
nursing staff and the relationships between the nursing competence of the nursing 
staff and the patients' conditions and how these impact on workloads. We found a 
correlation between workload and staff competence. With respect to the teamwork 
index and patient condition, structural equation modeling analysis using the 
intensity of nursing care needs and degree of independent daily living showed that 
patient condition had a meaningful effect on workload. 

Keywords: Workload, staff assignment, nursing competence, ICT tool, structural 
equation modeling. 

Introduction 

In order to continue to improve the quality of medical services into the future, it is 
important to plan for the establishment and cultivation of medical personnel resources 
through the improvement of the work environment in the medical field. To this end, 
medical policy recommends efforts to improve the "employment quality" of hospital 
staff.[1] In this way, the working environment of medical care facilities is changing, 
and nursing managers are now expected to provide safer and higher-quality nursing 
care. To achieve this, it is necessary to understand the working conditions of each 
member of staff and to undertake analyses to identify potential means of improvement. 
In this study, we used information and communications technology (ICT) to visualize 
the daily workloads of staff, to analyze the data in terms of identifying improvements, 
and to feed the results back into our business management model. Our goal was to 
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create the ideal environment for implementing this plan-do-check-act cycle. With this 
in mind, and utilizing a hospital ward management tool, we developed the Nursing 
Care Assignment Management (NCAM) system to predict the daily workload of each 
member of the hospital nursing staff, and to make adjustments to tasks between 
individuals and teams, to distribute the tasks for completion by the end of the work 
period. By optimizing the distribution of all nursing tasks for each work period, this 
tool enables efficient nursing care to be offered using a limited number of human 
resources. However, various factors can cause statistical noise in the measurement of 
hospital staff workloads. It is important, therefore, to determine management elements 
to allow the efficient distribution and placement of tasks and personnel, and to offer an 
index as a valuation basis. To isolate the effects of each patient’s condition, the overall 
workload and staff competence on the time required for the completion of each task – 
with these data gathered through the process of actually performing each task during 
the working day – and to offer a means of improving the allocation of tasks, we used 
data from the NCAM system to investigate the relationships between these factors, and 
structural equation modeling (SEM) to produce a factor model. 

1. Methods 

1.1. NCAM system 

At Gifu University Hospital (hereafter, this hospital), one element of the management 
of nursing tasks is “task adjustment”. The goal of task adjustment is to strengthen 
habits concerning cooperation and work-time management within the nursing teams. 
As a practical tool for adjusting tasks, nursing staff are required to complete a sheet 
known as a “workload calculation sheet”. In our hospital, such data is manually entered 
onto a paper workload calculation sheet, and the nursing director for each ward enters 
this data into a separate Excel workbook to track their ward's daily workload time. We 
began with the efficient computerization and operation of the workload calculation 
sheets and incorporated display and aggregation capabilities to create a system to 
enable the best use of the data. 

The time needed to complete all the items of work listed on the workload 
calculation sheets is entered into the NCAM system using a system tool. The system 
comprises four areas of functionality: input, display, aggregation, and management. 

On a target ward, we conducted an evaluation experiment using the NCAM system. 
The target was a 54-bed surgical and circulatory organ medical ward, and the 
experiment lasted from Monday, May 18, to Sunday, May 24 2015. Survey methods: 
using the NCAM system, we allowed the target ward nursing staff to input the actual 
task end time at the time required, and also the planned end time. 

1.2. Statistical analysis 

We conducted multivariate analysis to analyze the relationships between the various 
factors relating to workload, staff competence, and individual tasks, based on 1 weeks’ 
worth of data input as part of the system evaluation experiment. A descriptive 
statistical analysis was performed using the SPSS for Windows software (ver. 21.0) 
and SPSS Amos (ver. 23.0) (IBM Corp, Armonk, NY, USA). The definitions of each 
factor are as follows. 
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� Workload 
We added up the workload at four time points: morning, afternoon, evening, and 
overtime. In the morning, the time required for that day’s planned workload was 
counted. The time needed for completion of the remaining workload was included 
in the afternoon (13:00) and evening (16:00) periods. Overtime was counted as the 
time differential between the finishing time (17:15) and the time at which the work 
was actually completed. 

� Staff competence 
The clinical ladder is used for the assessment of fixed items on each step of the 
ladder as they apply to nursing competence, learning, education, research ability, 
management ability, and people skills. This hospital uses steps I~IV for general, 
and steps I˗II for management. The clinical ladder was used to indicate staff 
competence, and was converted into points in the range of 1-7 are assigned. The 
teamwork is composition staff's staff competence point mean value. 

� Item of work 
Item of work lists the task within the study target ward and their corresponding 
seven categories: care, management, observation, education, examination/checking, 
surgery, and treatment. 

 
The ward nursing staff workload includes not only individual task processes such as 
nursing care and medical aid, but may also be influenced by various factors such as the 
level of teamwork and the condition of the patient. To properly control the workload in 
light of this, we used SEM analysis of the measured amount of workload time to 
quantify the influence of unmeasured factors such as teamwork and patient condition. 
For the indicators of teamwork we used the clinical ladder, years of experience, and the 
number of team members, and for the patient condition indicators we utilized 
information regarding the intensity of nursing care needs and degree of independent 
daily living of the patients cared for by each nurse, as collated from the hospital 
information system. 

� The intensity of nursing care needs 
The intensity of nursing care needs shows the level of nursing that the inpatient 
should be offered. [2] The assessment table for the intensity of nursing care uses 
two separate indicators that are assessed separately: one indicator is a score (A) that 
denotes the intensity of nursing care being provided to the patient, and the other 
indicator is a score (B) giving the condition of the patient. The two assessment 
results are then combined to estimate the amount of nursing care that needs to be 
given to a particular patient. The A and B scores are added up to classify the 
severity of the nursing care and to assign points of 1-5, in reference the patient 
classification table for Kyoto University hospital version. [3] 
�  Degree of independent daily living 

The degree of independent daily living indicates the level of independence a senior 
citizen has in daily life. The decision criteria for this factor were converted into 
points of 1-8, representing the range from highly-independent to completely 
bedridden, respectively. 
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2. Results 

2.1. One-day Workload and Overtime 

Table 1 shows the descriptive statistics of the 
workload measurement items for one nursing 
team, out of a total of 32 teams (68 deferred staff), 
within the target period of 1 day. The unevenness 
of the data according to each team can be seen 
according to the day. 

2.2. Correlation between workload and teamwork 

From the observed correlation between teamwork and the expected workload 
requirement in the morning, afternoon, and evening, the afternoon and evening 
workload took longer to complete, and thus the overtime hours were likely to be greater. 
Therefore, a tendency to provide higher estimates for the morning and afternoon 
workloads was observed to be correlated with lower levels of teamwork (table 2). 
 
Table 2. The correlation coefficient between each workload and teamwork variable. 

 

2.3. Correlation between work categories and teamwork 

Individual tasks were classified into work categories, and the correlation between 
teamwork and each work category showed that the stronger the team, the longer the 
surgery and examination/testing times. However, in contrast, there was a tendency 
towards shorter education, observation, and care times (table 3). 
 
Table 3. Correlation coefficient between each variable of work categories and teamwork. 

 
In other words, in relation to the workload and staff competence, we can observe a 

trend towards higher workloads for staff with lower nursing competence and less 
experience, while veteran staff with a high nursing competence were assigned work 
requiring greater experience, for example assisting during surgery. 

From the results of the SEM analysis, our new model provided the best fit 
(goodness-of-fit index (GFI) = 0.96; adjusted GFI = 0.91) (Fig. 1). The correlation 

Table 1. Descriptive statistics of the 
workload. 
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coefficient relating the “condition of the patient” to the “workload” was 0.49, 
confirming that the more severe the patient’s condition, the more impact it had on the 
workload. In addition, it can be said that the “condition of the patient” strongly 
influenced the required level of nursing care. By contrast, “teamwork” had no strong 
influence on the “workload,” but a higher level of “teamwork” was found to be 
negatively correlated with a lower “workload”. In brief, the higher the level of staff 
competence the shorter the required time tended to be, and vice versa. This study 
hypothesized that “teamwork” and the “condition of the patient” were the main factors 
influencing the “workload.” It will be necessary to perform further analyses to confirm 
the hypothesis using a structure that also includes relationships with more detailed 
workflow processes. 

 
Figure 1.  A Structural Equation Modeling of workload prediction. 

3. Discussion and Conclusion 

We developed a medical ward management tool to support the efficient management of 
ward-based nursing tasks using ICT, workload visualization, and the active utilization 
of data. Based on this, we developed a novel workload model. Workload trends showed 
a high degree of conformity to a model which accounted the influences of staff 
teamwork and patient condition. This suggested that the condition of the patient had a 
significant effect on the workload and, at the same time, the workload tended to 
decrease as the degree of teamwork increased. Using these results, we were able to 
identify management elements that had the potential to contribute towards the 
improvement of operations. A further increase in the number of variables that comprise 
the patient condition and degree of teamwork factors, as well as the inclusion of other 
elements such as the workflow process, should allow for a more detailed analysis of the 
relevant factors. The next goal is to present these results in a manner that allows for the 
optimum assignment of human resources based on the workload prediction model. 
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Abstract. We report the findings of a big data nursing value expert group made up 
of 14 members of the nursing informatics, leadership, academic and research 
communities within the United States tasked with 1. Defining nursing value, 2. 
Developing a common data model and metrics for nursing care value, and 3. 
Developing nursing business intelligence tools using the nursing value data set. 
This work is a component of the Big Data and Nursing Knowledge Development 
conference series sponsored by the University Of Minnesota School Of Nursing. 
The panel met by conference calls for fourteen 1.5 hour sessions for a total of 21 
total hours of interaction from August 2014 through May 2015. Primary 
deliverables from the bit data expert group were: development and publication of 
definitions and metrics for nursing value; construction of a common data model to 
extract key data from electronic health records; and measures of nursing costs and 
finance to provide a basis for developing nursing business intelligence and analysis 
systems. 

Keywords. Common Data Model; Nursing Value; Nursing Business Intelligence 
and Analytics; Big Data 

1. Introduction 

The search for a method to measure nursing care value has been elusive. One main 
barrier is the lack of a comprehensive framework for defining value-based metrics and 
the lack of analytic approaches for measuring the economic, clinical, and operational 
outcomes of nursing care. Nursing care time (intensity) and cost measurement in the 
U.S. are typically averaged across many nurses and many patients and billed as a daily 
room charge [1]. Clinical data collected and used for patient care remains largely 
unused. With the emergence of electronic health records (EHR), there is an opportunity 
to consider and develop methods to extract relevant data to describe and analyze 
nursing care in ways that have not been possible to date.  

1.1. Nursing Big Data Conference Series 

In June, 2013 the first of a series of conferences to address big data in nursing was 
convened at the University of Minnesota School of Nursing [2]. The conference was an 
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effort to address the exploding amount of data collected in healthcare and find ways to 
share and compare information and knowledge about nursing care within and across 
different settings. At the second conference in June 2014, several themes emerged from 
participants and ten big data expert groups were created to address core issues and 
concepts [3]. One focus area was the need to identify and measure the value of nursing 
care. An expert group was formed to address ways to extract key data from EHRs to 
measure nursing value and report findings back at the June 2015 conference. 

2. Methods 

2.1. Expert Panel Process 

The big data expert group 7: measuring the value of nursing was formed at the 2014 
Big Data in Nursing Conference as part of an overall action plan to investigate new 
methods to share and compare nursing and related healthcare data across differing 
settings, patient populations, and  EHR systems [4]. 

The group consisted of 14 members from a diverse nursing background including 
clinical, informatics, leadership, academics, and professional organizations. Bi-monthly 
conference calls of 1.5 hours each were conducted from August 2014 through May 
2015 for a total of 14 sessions and 21 hours of group interaction time with an average 
participation of 55.1% across the sessions. Guests from professional organizations 
participated in several calls to provide background to the group as needed.  

2.2. Goals of the Big Data Expert Group: Measuring the Value of Nursing 

Goals for the expert panel were established on the first convening session in August 
2014 and included the following: 

1. Develop a national consensus data model to measure patient level nursing 
intensity, patient level outcomes, and costs per patient in multiple care settings 
to support the continuum of care and to produce objective measures of nursing 
value.  

2. Develop new nursing business intelligence and analytic tools that will utilize 
the rich clinical, operational, financial, and quality/safety outcome data 
currently available to measure and compare nursing value. 

3. Develop and test new nursing financial models to bring transparency to 
support the risk sharing within Accountable Care Organizations (ACO), Value 
Based Purchasing, and pay for performance models. 

3. Results 

To meet the first goal of the expert panel, several sessions were needed to define 
nursing value. One key idea emerged and a consensus was formed that nursing care is 
provided by individual nurses who act as unique providers of care and the primary 
focus of measuring nursing care was the encounter between a single nurse and patient, 
family or community [5]. This drove the construction of the data model to define, 
within the data, a way to link each nurse with each patient (Figure 1). There are several 
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analysis possibilities using this approach, for example patient level nursing costs can be 
derived from an aggregate of individual nurse and patient encounters such as an 
inpatient assignment or home visit. Patient problems, nursing interventions, and care 
outcomes can be included and linked to patients, nurses, or setting specific variables. 
For example, the Nursing Outcomes Classification (NOC) [6] data can be collected 
sequentially throughout a hospitalization and linked to nurse staffing and assignment 
patterns to determine whether unit or nurse level factors such as high workload or low 
experience is associated with the clinical trajectory. 

3.1. Common Data Model 

The common data model in Figure 1 is designed to be vendor agnostic and setting 
neutral. The primary purpose is to provide a framework for data extraction from 
different EHRs to compare and benchmark nursing care across many settings. The 
components of the common data model allow collection of individual patient, nurse, 
and facility data with linkages by primary and secondary keys to facilitate abstraction. 
The intent is to build a robust data model that will allow development of new analytic 
methods and future business intelligence tools that can identify patient level nursing 
costs, quality, performance, productivity, efficiency, and effectiveness [7]. 

3.2.  Big Data Analytics and Nursing Business Intelligence 

Value-based metrics were discussed and chosen based on the goals of the group and 
suitability and fit with the common data model (Table 1). These core metrics form the 
basis for developing new analytic techniques that can provide near real-time feedback 
to clinicians and managers. The metrics can be used to develop new nursing business 
intelligence tools to provide aggregate and summary data on the clinical care as well as 
quality outcomes, operational workflow and cost of nursing care. The ability to identify 
unique nurses caring for individual patients provides a new capability to identify 
patterns and trends at the nurse-patient unit of analysis. Some potential analysis include 
measuring exact nursing care hours and costs for each patient summarized by a 
complete episode of care (hospitalization) or effects of difference levels of staffing, 
skill mix (such as unlicensed versus professional staff), and experience on outcomes of 
care. 

 
Table 1. Nursing Care Value Metrics 

Metric Traditional Model Value-Based Model 
Staffing Levels Unit level analysis of hours and costs by 

skill mix, e.g. %RN vs UAP 
Patient level analysis of direct care 
hours by nursing skill mix, effects of 
individual nurse and nurse 
characteristics (e.g. experience level 
or AD vs BSN) on patient outcomes 
of care  

Outcomes Hospital and unit level outcomes, e.g. 
average length of stay 

Patient level outcomes analysis e.g. 
unit and hospital length of stay 
adjusted by nursing acuity or tied to 
DRG/DX, change in shift level 
nursing outcomes. 

Trending Trend of unit average cost per patient day 
by month or quarter 

Trend of patient level direct costs per 
patient day (direct) by month, day of 
stay, DRG, etc. 
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Nursing Costs Average total nursing costs per patient day 

(many patients and many nurses) 
Patient level nursing costs per day 
per patient; nursing wage variability 
by patient; 

Nursing Acuity Unit level average metrics by month or 
quarter 

Patient level acuity by day of stay, 
aggregate metrics by shift, month, 
day/evening, quarter, etc. As well as 
patient level acuity trends (patient) 
or aggregate unit level trending 
analysis. Patient level acuity by 
discharge or DRG 

Nurse 
Characteristics 

Unit or department level average nurse 
experience and academic preparation by 
budget period (e.g. month, quarter) 

Patient level measures of average 
experience level and academic 
preparation of nurses assigned to 
patient aggregated by day of stay, 
summary for hospitalization, trend 
by shift, etc. These can be rolled up 
into an episode of care, e.g. 
hospitalization, series of home visits, 
etc. 

Workload Nurse to patient ratios or average NHPPD 
 

Acuity adjusted assignments and 
efficiency measures, e.g. relationship 
between actual patient level hours 
needed vs. delivered 

   

4. Discussion 

The findings of the big data nursing value expert group provide a basis for developing 
new business intelligence and analysis tools using existing and emerging real-time 
clinical and operational data. The primary purpose of this work is to disseminate a 
common way to extract these data from existing EHRs and develop new metrics that 
can identify nursing care system effects as well as individual nurse effects on patient 
outcomes.  Future work will involve testing the model with live clinical and operational 
data as well as incorporating the common data model into existing EHRs. 
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 Figure 1. Nursing Value Common Data Model. 
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Abstract. Although biometric attendance management is available, large healthcare 

organizations have difficulty in big data analysis for optimization of work processes. 

The aim of this project was to assess the implementation of a biometric attendance 

system and its utility following big data analysis. In this prospective study the 

implementation of biometric system was evaluated over 3 month period at our 

institution. Software integration with other existing systems for data analysis was 

also evaluated.  Implementation of the biometric system could be successfully done 

over a two month period with enrollment of 10,000 employees into the system. 

However generating reports and taking action this large number of staff was a 

challenge. For this purpose software was made for capturing the duty roster of each 

employee and integrating it with the biometric system and adding an SMS gateway. 

This helped in automating the process of sending SMSs to each employee who had 

not signed in. Standalone biometric systems have limited functionality in large 

organizations unless it is meshed with employee duty roster. 

 

Keywords. Biometric attendance, software, big data analysis 

1. Introduction 

With the advancement in information technology our society is getting more 

electronically connected. Daily transactions between individuals and between 

individual and organizations are increasingly taking place through electronic devices.
1 

The capability of automatically establishing the identity of individuals is thus very 

essential in this technological era. Reporting late to work and leaving before the end of 

shift can have a negative impact on the functioning and productivity of organizations. 

Most organizations use manual registers to check punctuality and absenteeism. The 

main drawback of maintaining registers are that signatures can be forged and sign in or 

sign out by other colleagues. One solution to this problem is a biometric time 

management system.
 2

 

Biometric attendance can help in various contexts in the developing world. 

The development of an attendance management system using biometrics helps in 

efficiently managing the attendance and manpower of the institution. It can drastically 

decrease the use of stationary and can help in time management.  

In a tertiary care hospital like AIIMS which has 2300 beds, the total number 

of staff exceeds 20,000 (permanent, adhoc, students) and it is very difficult to manage 

the attendance and leaves of the employees. An electronic database which deals with 
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the attendance of the staff can reduce the burden on administration regarding the staff 

management and leave records. 

We deployed this attendance system in AIIMS in August 2015 and logged 

over 10,000 staff (permanent employees) over a period of one month. Presently clinical 

faculties were excluded from the biometric attendance system. Therefore the purpose of 

this paper is to report on the assessment of the implementation of the biometric 

attendance system and its utility using big data analysis. 

2. Methods 

In this prospective study the implementation of biometric system was evaluated over 3 

month period at our institution. Software integration with other existing systems for 

data analysis was also evaluated. 

3. Observations 

The biometric attendance system was deployed on August 1st 2015. A total of 50 

machines were installed in the hospital premises. Secured Networking and cabling was 

done for the machines and staffs were enrolled within a period of 2 months. These 

biometric machines are fitted with cameras to avoid any malpractices. Recordings are 

periodically retrieved. The status of machines can be checked online in any system 

connected to intranet. 

 

Figure 1 shows the workflow of the system: 

 

 

                                 Figure 1. Workflow of biometric attendance system 
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3.1. Finger Enrolment 

Fingerprints are a form of biometric identification which is unique and does not change 

in one’s entire lifetime. Our attendance management system was based on fingerprint 

technology. 

 

 

 

 

 

 

 

 

 

Figure 2. Finger enrolment 

 

 It consists of two processes namely; enrolment and authentication. During enrolment, 

the fingerprint of the user is captured and its unique features are extracted and stored in 

a database along with the users identity as a record. During authentication, the 

fingerprint of the user is captured again and the extracted features are compared with 

the stored template to determine a match before attendance is made. 

3.2. Data Processing 

The enrolment ID with details of the employee was encoded in to the star web DC 

software by the programmer and the nurse informatics specialist. The registered ID was 

mapped with the location of the system to retrieve the desired output. 

 

 
 

Figure 3. Star link data capture system 

 

3.3. Leave Management  

The details are further coded based on the departments, designations, sections and 

grades in to the star link and the shifts are assigned to retrieve the in and out details. 
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This star link has unique username and password to avoid any misuse of the system. 

All leaves received manually are entered into the star link along with the scanned 

copies which is uploaded in the in house software for further references. A new option 

for employees were also introduced to send the approved leaves to the concerned 

authority for real time updating of leaves and the link is available on intranet access 

through smart phones. However generating reports and taking action this large number 

of staff was a challenge. For this purpose, software was made for capturing the duty 

roster of each employee and integrating it with the biometric system and adding an 

SMS gateway. This helped in automating the process of sending SMSs to each 

employee who has not punched in his/ her duty and also has not submitted leave 

application.  

 

3.4. Report Generation 

Leave reports can be retrieved from the system for the individual employee or for the 

entire department. During report generation the reports are checked and if leaves are 

not updated then a notice is being sent to the concerned employee and officer in charge 

of that department manually and also an auto generated sms is sent to phone number 

linked with Biometric ID. 

 

3.5. Delivery of report to administration 

Absent reports are send to the administrative department in case of not producing leave 

within the stipulated period. Hence they may be marked officially and salary may be 

deduced or leave may be deduced if available. 

4. Discussion  

Biometric attendance system helps in time management and helps the administration in 

continuous scrutiny. The advantage of biometric attendance system are: 

 

• Accurate identification: Unlike the traditional attendance registers biometric 

system provides unique identification of employees thus preventing any 

duplication in the attendance system. 

• There’s the option of employee tracking: Since biometrics systems are 

essentially automatic and therefore data tracking is simple to implement, they 

offer employers and managers great opportunities for oversight concerning 

daily activities and operations.  

• Systems are user friendly: Once they’ve been installed and implemented, 

biometrics systems are able to identify people very rapidly, uniformly, and 

reliably. Typically, only minimum training is needed to get the system 

operational. In addition, high-quality systems don’t tend to need a large 

amount of maintenance, further cutting costs. 

N. Verma et al. / Biometric Attendance and Big Data Analysis for Optimizing Work Processes 71



• Improves the transparency and efficiency of the system 

Future plans include the following:  

1. Aadhar linked attendance system. 

2. Biometric attendance for faculties. 

3. Duty rota linked to the punching system. 

In conclusion, a standalone biometric system has limited functionality in large 

organizations unless it is meshed with employee duty roster for automatic data analysis 

and corrective action.   
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Abstract. Medicine management is at the core of hospital care and digitalization 
of prescribing and administration of medicines is often the focus of attention of 
health IT programs. This may be conveyed to the public in terms of the elimination 
of paper-based drug charts and increased readability of doctors’ prescriptions. 
Based on analysis of documents about hospital medicines supply and use 
(including systems’ implementation) in the UK, in this conceptual paper electronic 
prescribing and administration are repositioned as only one aspect of an important 
wider transformation in medicine management in hospital settings, involving, for 
example, procurement, dispensing, auditing, waste management, research and 
safety vigilance. Approaching digitalization from a systemic perspective has the 
potential to uncover the wider implications of this transformation for patients, the 
organization and the wider health care system.   
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1. Introduction 

Since May 2013 the Department of Health in the UK has made available a £260 million 
‘Safer Hospitals, Safer Wards’ fund for hospitals in England to implement ePrescribing 
and electronic patient records. To this, a further funding of £250 million was later 
added (the ‘Integrated Digital Care Technology’ fund) [1]. In total, “over 40 e-
prescribing projects were funded. Hospitals at the top of the list for funding included 
Leeds Teaching Hospital, getting £7.7 million for an integrated health record and e-
prescribing project, and Guy’s & St Thomas’ £3.1 million for an e-prescribing project” 
[2]. A Nursing Technology Fund was also established “to support nurses, midwives 
and health visitors” use of technology with the overall aim of delivering “safer, more 
effective and more efficient care” [3], and included mobile technology to support 
ePrescribing, administration of medicines and bedside data collection (e.g. at Oxford 
University Hospitals NHS Trusts and The Whittington Hospital NHS Trust). These are 
just some of the recent examples of a series of large investments in the digitalization of 
hospitals’ activity. 

This short conceptual paper argues that electronic prescribing is only one aspect of 
an important wider transformation in the supply and use of medicines in hospital 
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settings – a move we have referred to as the coming of ‘digital drugs’ [4]. This 
transformation involves connecting ePrescribing related activities into the wider 
networks of supply and use of medicines within (and beyond) the hospital; it involves a 
range of regulatory, technological and organizational innovations and has implications 
for the delivery and measurement of value both to patients and the organization.  

2. Methods 

This conceptual paper draws its data from documentary analysis. Documents were 
retrieved online about ePrescribing, hospital drug supply and pharmacy activity. In 
particular, information was retrieved about Leeds Teaching Hospital NHS Trust 
(LTHT) which is a local organization where one of the authors (VL) has conducted 
research in the past years. Among the other documents considered were articles in the 
trade press, hospital bids, business cases, and implementation documents.  

Conceptually the analysis ‘followed the drug’ across a hospital system; mapping 
the movement of medicines (as material objects and as engaged in events/transactions) 
and associated information/digital representations. This mapping approach provided a 
structure for understanding of the wider system of supply and use of therapeutic drugs. 
The scope of the analysis presented here is limited to the boundaries of a hospital, but 
this overall approach can be applied on a larger health system/health economy scale.  

3. Flows and stocks of medicines 

Millions of drug items travel through a hospital each year, for millions of patients.  In 
LTHT, for example, “there are over 1.3m patient attendances” each year and practically 
all patients require medication during their stay [5]. As a financial commitment drug 
budgets are generally the second largest running expense for a hospital  after staffing 
costs. 

Some medicines are obtained in ready-to-use form from manufacturers, and other 
medicines require preparation before administration. Medicines enter the hospital 
mainly through supply and procurement processes, which are a pharmacy services 
responsibility. Some organizations may allow or even encourage patients to bring in 
hospital their own drugs [6, 7]. A small number of drugs may also enter the hospital 
through research activity (clinical trials). Most medicines are stocked and handled in 
the pharmacy – though patients own drugs may be managed on the ward. Generally 
dedicated teams manage the different phases of procurement and distribution – for 
example, with a Distribution team, Returns and Recycling team, Stock Replenishment 
Unit, Procurement team, Store keepers, and Medical Gas Team [8]. 

Drugs may leave the hospital with in-patients at discharge or with out-patients 
supplied from the hospital pharmacy; or they may return to pharmacy as and when 
recycling is allowed in the hospital. Indeed, “the logistics of managing returned unused, 
unsold or damaged goods back into the supply chain and the associated activities of 
handling, consolidation and disposal of such products is becoming of increasing 
interest in reducing costs and maximising efficiencies” [9]. Drugs  may have to be 
disposed of in special bins, and destroyed. The possibility of medicines  being lost in 
the system, or possibly stolen needs to be minimised. Systems need to be put in place 
for the management of all these flows and the associated stocks.  
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4. Digital representations and flows of data  

Data about medicine use in hospital may be accessible in individual and aggregate 
forms as needed by pharmacy staff, clinicians, managers and for investigators, for 
reviews, audits, and research. Data are also reported to the commissioners (the NHS), 
and (standard) national reporting requirements will have wider influence on how data is 
entered, aggregated, analyzed and reported. It should also be noted that data about 
clinical use (about use of drugs and combined with other patients data) are increasingly 
used for ‘Big Data’ research, aimed at identifying new therapies or making old 
therapies work better for certain patient profiles – an emerging practice known as 
personalised or precision medicine [10]. The influence that the movement to Big Data 
services will have on the wider digitalization of drugs in hospital settings is as yet 
unclear but many have identified the start of a shift of focus in health informatics 
towards the needs of stronger ‘data analytics’. 

For any and all of these purposes, data about the clinical use of drugs captured 
through Electronic Prescribing and Medicine Administration systems (ePMA) 
operating on the wards will  need to be integrated with hospital eProcurement systems, 
data from system(s) for stock control and dispensing, and safety reporting systems for 
the identification, reporting and investigation of drugs related errors. However, supply 
chain, pharmacy and clinical systems may not integrate easily, in part because of how 
drugs are  represented in each type of system. For example in timed doses for clinical 
use, in pack form for dispensing, and in other aggregates  for stock management use. In 
each case the ‘attributes’ associated to a drug record will be different – for example 
manufacturer may be important in dispensing (for pharmacovigilance), but less so in 
(generic) prescribing. 

Standardization in these areas can help integration, but this may pull in different 
directions. The future implementation and use of GS1 standards for identification and 
tracking of medicinal products in the supply chain with Global Trader ID numbers may 
facilitate data integration  for  the hospital with the wider pharma industry and NHS 
supply networks, but may be less efficacious within the hospital and in clinical 
domains. 

5. Decision support for clinical use of therapeutic drugs and its wider implications 

The main benefits deriving from use of ePMA systems often lie with the embedded 
decision support functionalities – the benefits being mainly in terms of patient safety 
and prevention of errors. However, the inclusion of hospital formulary and guidance 
(decision support) in ePMA modules is also a factor in achieving organizational 
benefits, such as savings in the hospital drug budget, through increased control over 
what is used in the hospital at the time of prescribing, dispensing and/or administration 
and through increased transparency of the fungibility of drugs (generics vs branded 
medicines). It may also serve other objectives such as implementation of infection 
control (anti-microbials) and local antibiotic policies. 

Benefits listed in hospitals’ business plans are often valued in monetary terms. In 
the case of LTHT, for example, up to £1.33 million a year including improvements to 
medicines management processes (eliminating waste and loss of inventory), real time 
information on use of antimicrobials (enabling targeted reduction in antimicrobial 
expenditure), fewer inappropriate prescriptions and greater consistency of prescribing 

V. Lichtner et al. / Networking Hospital ePrescribing: A Systemic View of Digitalization 75



through prescribing to protocols [11]. A system supplier estimated that by improving 
antibiotic prescribing, an ePMA system (with decision support) can “help reduce the 
incidence of hospital acquired infection. […] [and] could result in a 10 per cent 
reduction in the number of MRSA or C.difficile cases” [2]. 

Savings from the elimination of paper prescription charts (reduction in stationery 
costs) contributes about 3% of these total yearly savings (£41k).  

6. Discussion and conclusion 

The digitalization of the activities of prescribing and administration of medicines with 
ePrescribing systems are often the focus of attention of national implementation 
projects, and conveyed to the public in terms of the elimination of paper drug charts. 
For example, the large funds made available in England for the implementation of 
electronic prescribing in hospitals were justified in terms of the ‘modernization’ of 
‘traditional’ paper based prescribing and eliminating the risks associated with 
handwritten prescriptions. The funds were to be used to “replace outdated paper-based 
systems for patient notes and prescriptions” [2] within a more general drive for the 
entire NHS to go paperless by 2018. 

However, through an analysis of the movement of drugs within a hospital context, 
a more complex set of network(s) of supply and use of drugs becomes apparent, 
associated with  a range of existing or emerging digital systems, covering a variety of 
activities: procurement, stock control, dispensing, auditing, ordering, prescribing, 
reviewing, disposal, recycling, administration, safety vigilance. Transformation is 
occurring across these areas, involving regulatory, technological and organizational 
innovations.  

This digitalization of supply networks in hospitals is occurring against the 
background of two sets of initiatives proposed respectively by the Department of 
Health (DH) and the European Union. In the case of DH, attention has been given to 
new models of procurement, through its e-Procurement program, and initiatives to 
better understand activity through the tracking of patients, therapeutic drugs use, 
devices as well as the other products and substances that are part of the delivery of 
patient outcomes [12]. In this work it is proposed that coding of the artefacts and 
participants in the delivery of healthcare is based around global and not health specific 
GS1 communication standards, which define standards for the creation, use and sharing 
of machine-readable coding. This initiative is also associated with the EU Falsified 
Medicines Directive (FMD) for the implementation of which machine-readable coding 
and tracking of drugs are expected to become an integral part of service provision 
within the NHS over the next five years.   

This complex sets of digitalization initiatives around the procurement, supply and 
use of drugs has implications for the delivery and measurement of value deriving from 
IT implementations, looking beyond efficiency savings in general or  ‘going paperless’ 
in particular. For the patient, real time data, more/greater range of data and decision 
support should facilitate a more accurate tailoring of the therapy to the patient profile, 
needs and response. Digitalization can add value for the patient by shortening the time 
for the often empirical (trial and error) approach in drug therapies. But reduced time for 
a more effective therapy also has implications for value at the organisational level – e.g. 
reduce costs for a given tariff.  Beyond the patient and the organization, better use of 
medicines has also an impact at health care system level, as evident in the case of 
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antibiotics and the problem of antibiotic resistance (effective use of antibiotics 
represent a “shared societal benefit” [13]). We argue that approaching digitalization 
from a systemic perspective can contribute to identifying the wider ramifications of the 
consequent transformations. In this we subscribe to the definition of medicines 
management provided by the Audit Commission:  

 

“Medicines management in hospitals encompasses the entire way that medicines are selected, 
procured, delivered, prescribed, administered and reviewed to optimise the contribution that 
medicines make to producing informed and desired outcomes of patient care” [14][p5].  
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Abstract. This study aims at evaluating hospital information systems (HIS) 
acceptance factors among nurses, in order to provide suggestions for successful 
HIS implementation. The study used mainly quantitative survey methods to collect 
data directly from nurses through a questionnaire. The availability of computers in 
the hospital was one of the most influential factors, with a special emphasis on the 
unavailability of laptop computers and computers on wheels to facilitate 
immediate data entry and retrieval when nurses are at the point of care. Nurses 
believed that HIS might frequently slow down the process of care delivery and 
increase the time spent by patients inside the hospital especially during slow 
performance and responsiveness phases. Recommendations were classified into 
three main areas; improving system performance and availability of computers in 
the hospital, increasing organizational support in the form of providing training 
and protected time for nurses’ to learn and enhancing users’ feedback by listening 
to their complaints and considering their suggestions. 

Keywords. Hospital Information Systems, Acceptance, Satisfaction, Nurses. 

Introduction 

Hospital information systems (HIS) are comprehensive, integrated and specialized 
information systems designed to manage both the administrative and clinical aspects of 
hospitals and healthcare facilities. They are considered one of the most important focal 
points on which the delivery of healthcare depends [1]. Despite the proved evidence 
that HIS have the potential to improve health of individuals and performance of 
healthcare providers, yielding improved quality, cost savings, and greater engagement 
by patients in their own healthcare, healthcare professionals and hospitals’ adoption, 
acceptance and utilization of HIS is still low [2]. The response of healthcare 
professionals to the use of hospital information systems is an important research topic 
that can explain the success or failure of any HIS development and implementation 
project [3]. HIS research often focuses on IT design and implementation, but may be 
not enough on how end users react to already implemented HIS. The fit between HIS 
and clinical work will lead intended users to accept or reject the HIS, to use it or 
misuse it, to incorporate it into their routine or work around it. This is why many 
researchers have been trying to explain delayed or unsuccessful implementation of HIS 
by exploring the problem of acceptance or resistance of healthcare professionals' 
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towards these systems [4]. The effect of information technology knowledge, experience 
and skills of healthcare professionals, current status of computerization and availability 
of computers in hospitals, and professionals' attitudes, in terms of their positive or 
negative beliefs about computerized systems and HIS in the healthcare environment are 
considered among the major barriers to the successful implementation and use of such 
systems. Training of healthcare professionals is needed to enhance positive attitudes 
about HIS and build confidence in the benefits of these systems [5]. Most research on 
HIS acceptance has focused on physicians and very less is known about nurses’ 
acceptance of HIS technology and its different functionalities, despite nurses are 
usually the largest population among all healthcare professionals in hospitals [6]. Some 
challenges to acceptance and use may be temporary and visible only during the initial 
adoption and adjustment phase that immediately follows implementation. Other 
challenges to acceptance and use may arise only after extended use of the technology 
by users [7]. The implementation and utilization of the hospital information system at 
King Faisal Specialist Hospital and Research Center, Saudi Arabia have been facing 
many challenges. Among these were the resistance, acceptance and satisfaction of the 
HIS by end users; mainly nurses. The Health Information Technology Affairs (HITA) 
department decided to conduct a survey to explore and evaluate HIS acceptance by 
nurses and investigate the influential factors that might affect acceptance levels. 

1. Methods 

The Health Information Technology Affairs developed a questionnaire to collect 
objective quantitative data from nurses about their acceptance of the currently 
operational HIS. The questionnaire contained five sections of questions; the first 
section included demographic information, such as age group and total healthcare 
experience. The second section included ten statements regarding general HIS 
assessment, the third section included four statements regarding accessibility and 
availability of computer terminals in the hospital, the fourth section included three 
statements regarding the HIS and the patient care and the fifth section included six  
statements regarding the nurses satisfaction with the HIS. The questionnaire sections 
from two to five used the classic five Likert scale format; strongly agree, agree, neutral 
(neither agree nor disagree), disagree and strongly disagree. One final open ended 
question was added to ask nurses about their suggestions to improve the HIS 
performance, acceptance and satisfaction among nurses. 

2. Results 

The researcher used SPSS – statistical package for social sciences to perform 
statistical analyses including descriptive and inferential statistics. The total number of 
valid responses was 244 participant nurses. Regarding the age group distribution; 3 
nurses were less than 25 years old (1.2%), 85 were 25 to 35 years (34.8%), 99 were 36 
to 50 years 99 (40.6%) and 57 were over 50 years old (23.4%). Regarding the total 
work experience of the nurses in the hospital; 55 had less than 2 years of experience 
(22.5%), 56 had 2 to 5 years (23.0%), 76 had 6 to 10 years (31.1%), 43 had 11 to 15 
years (17.6%), 7 had 16 to 20 years (2.9%) and 7 had over 20 years of experience 
(2.9%). Table 1 shows HIS acceptance factors sorted ascending by nurses’ responses. 
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Looking into the inferential statistics of the results; the age group had a statistically 
significant effect on many of the acceptance and satisfaction factors evaluated, showing 
that older nurses accepted and were satisfied with the availability, performance and 
function of the HIS, in general, more than younger nurses. Younger nurses, 35 years or 
less, were specifically unsatisfied with the availability of computers, speed and 
responsiveness of the HIS performance and confirmed that using the HIS increased the 
time spent by patients in the hospital and slowed down the healthcare processes. 

 
The total years of experience of nurses in the hospital had also a statistically 

significant effect on most of the acceptance and satisfaction factors evaluated, showing 
that nurses with longer experience, more than 10 years, accepted and were satisfied 
with the availability, performance and function of the HIS, in general, more than nurses 
with shorter experience, 10 years or less. Nurses with shorter experience were 
specifically unsatisfied with the HIS performance speed, user friendliness of the HIS 
and comprehensiveness of the downtime procedure and their preparedness for it. They 
also shared young nurses in their concerns regarding the unavailability of computers 
and the increased time spent by patients in the hospital due to using the HIS. 
 
Table 1. HIS Nurses Acceptance Factors Sorted Ascending. 

Nurses Acceptance & Satisfaction Statements Score Answer 

HIS performance speed is acceptable 2.0 Disagree 
HIS is user friendly and easy to use 2.8 Neutral 
HIS screens layouts are appropriate 3.1 Neutral 
HIS provides sufficient information 3.2 Neutral 
HIS provides accurate information 3.3 Neutral 
HIS provides updated information 3.4 Agree 
HIS fonts and characters are easy to read 3.5 Agree 
HIS provides clear information 3.5 Agree 
HIS improves access to patient information 3.5 Agree 
My practice needs are optimized by HIS provided 
i f i

3.6 Agree 
HIS General Assessment Overall Score 3.2 Neutral 
Laptop Computers 1.4 Strongly Disagree 
Computer on Wheels/Flo Computers 1.5 Strongly Disagree 
Computers are always available when I need them for HIS 1.8 Disagree 
Desktop Computers 2.3 Disagree 
Availability of Computers in the Hospital Overall Score 1.8 Strongly Disagree 
Use of HIS decreases time spent by patients in the hospital 2.4 Disagree 
HIS improves the quality of patient care process 3.2 Neutral 
HIS improves the quality of patient data entry and retrieval 3.2 Neutral 
Patient Care & HIS Overall Score 2.9 Neutral 
I am prepared for HIS downtime 2.2 Disagree 
HIS downtime procedure is clear and comprehensive 2.3 Disagree 
Overall, I am satisfied with HIS 2.8 Neutral 
Current HIS training materials are helpful 2.9 Neutral 
I am satisfied with the support provided to HIS users 2.9 Neutral 
I received enough training on HIS 3.0 Neutral 
Users' Satisfaction Overall Score 2.7 Neutral 
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3. Discussion 

It is very clear from the results of the survey that the “Availability of Computers in 
the Hospital” had the least acceptance overall score among the four sections of factors, 
with a special emphasis on the unavailability of laptop computers and computers on 
wheels to facilitate immediate data entry and retrieval when nurses are at the point of 
care, especially from the perspective of younger nurses. Many studies discuss and 
highlight the influence of computers availability on the success or failure of hospital 
information systems adoption and implementation [8, 9]. Nurses were not satisfied with 
the downtime procedure and they highlighted that they are not prepared for it; to switch 
to an alternative manual system in case the electronic system failed, especially from the 
perspective of new nurses. They said that HIS downtime procedure is not clear and not 
comprehensive; where many studies highlighted that clearly understood downtime can 
spare a lot of the unintended consequences or HIS related medical errors, especially in 
the areas of medications and ICU [10, 11]. Younger nurses agreed that using the HIS 
might frequently slow down the process of care delivery and increase the time spent by 
patients inside hospital. This is typically reported; a form of decreased efficiency and 
increased patient waiting time, mainly in the outpatient settings and during the process 
of registration and admission especially at the beginning of the HIS implementation or 
at the transitional phases of updating or upgrading HIS [12-14]. Nurses agreed that the 
performance of the HIS is slow overall and that this slowness is not acceptable and 
might lead to more slowness in the process of care delivery and might increase the time 
spent by patients inside hospital even more. Research work shows that inadequate 
design of HIS, such as bad or inadequate user interface or poor HIS performance, such 
as slow response times, will reduce its chances of being accepted by users and 
implemented successfully [8]. Years of experience and age group both had significant 
influence on nurses’ acceptance of the HIS, where younger and less experienced nurses 
had lower satisfaction levels. Younger and less experienced nurses thought that the 
system is very slow, the system is not user friendly or easy to use, and the system 
provides insufficient information, inaccurate information and sometimes out-of-date 
information. Younger and less experienced nurses thought that there is a severe 
shortage in the number and availability of computers, especially laptop computers and 
computers on wheels. They believed that computers are not always available when they 
needed them. They also thought that using the HIS increases the time spent by patients 
inside hospital and does not improve the quality of patient care much. They also 
reported that they are not prepared for the HIS downtime, the downtime procedure is 
not clear or comprehensive and that the HIS training materials are not helpful. 

4. Conclusions and Recommendations 

Using qualitative thematic analysis of the nurses feedback to the open ended 
question, about their suggestions to improve the HIS performance, acceptance and 
satisfaction among nurses, we could summarize the conclusions and recommendations 
into three main areas; improving system performance, increasing organizational support 
and enhancing feedback mechanisms. On the first area; it is very important to enhance 
the software speed, responsiveness and increase the availability of computers, laptops 
and computers on wheels. Screen designs need to be enhanced with more focus on the 
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sequence and logic of functions, tasks and buttons, some software features need to be 
more user friendly or user adjusted when possible, such as font size. The conventional 
methods of data entry, using keyboards, are labor intensive and time consuming, which 
can be alleviated by using new innovative technologies such as automated voice 
recognition. The second area includes increasing organizational support of nurses, 
through providing more training to nurses, more dedicated and protected time during 
working hours to learn and practice on the system after implementation or upgrade and 
providing better user manuals and materials for training and also as reference for nurses 
when they have problems. The third area is enhancing channels of communication and 
feedback, since many nurses reported that they have been suggesting ideas and 
sometimes finding solutions for problems but the low communication level and 
unavailability of reliable feedback mechanisms decreased their chance of successful 
contribution to HIS improvement. We recommend that this type of study should be 
expanded to include other hospitals, secondary and even primary health environments. 
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Abstract. With the increasing adoption of interactive systems in healthcare, there 
is a need to ensure that the benefits of such systems are formally evaluated. 
Traditionally quantitative research approaches have been used to gather evidence 
on measurable outcomes of health technology. Qualitative approaches have also 
been used to analyze how or why particular interventions did or did not work in 
specific healthcare contexts. Mixed methods research provides a framework for 
carrying out both quantitative and qualitative approaches within a single research 
study. In this paper an international group of four informatics scholars illustrate 
some of the benefits and challenges of using mixed methods in evaluation. The 
diversity of the research experience provides a broad overview of approaches in 
combining robust analysis of outcome data with qualitative methods that provide 
an understanding of the processes through which, and the contexts in which, those 
outcomes are achieved. This paper discussed the benefits that mixed methods 
brought to each study.  

 
Keywords. Mixed methods, evaluation studies, health information technology, 
interactive systems 

1. Introduction 

With the increasing adoption of health information technology (HIT), there is a need to 
ensure that the impact of such systems on outcomes of care and care processes are 
formally evaluated. Quantitative research methods have a strong tradition in informat-
ics research, relying on the premise that HIT has measurable attributes, as do the people 
who use it and the processes it supports.[1] However, using quantitative research meth-
ods in informatics research involves significant challenges; by their nature most inter-
active systems are complex and are introduced into complex health care 
environments.[2] Qualitative methods are used to develop new understanding of the 
HIT environment or system implementation context.[3] This knowledge is important 
when studying HIT impact on delivery of care or human interactions, the importance of 
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the practice setting on implementation success, and the politics of a system’s imple-
mentation.[4] Mixed methods (MM) research provides a framework for carrying out 
both quantitative and qualitative approaches to research design, data collection, and 
data analysis within a single research study. In this paper, we briefly present four case 
studies to highlight the benefits and limitations of using MM to evaluate HIT. We sug-
gest that through the use of MM evaluation, HIT can be improved.[5] 

2. Case Studies 

The characteristics of the research studies (Table 1) and diversity of data collection 
methods (Table 2) for each case study are summarized below. 

 Table 1. Research Study Characteristics 

 
Table 2. Research Study Data Collection Methods 

 
2.1 Case Study 1: Barriers, facilitators to EHR use as intended in a home care agency 
Overview: The study assessed a point-of-care electronic health record’s (EHR) impact 
on clinical process in a home care agency including impact on workflow, reimburse-
ment, patient outcomes, and clinician satisfaction[6] to identify challenges and oppor-
tunities to EHR use as intended. Methods: A concurrent nested design with the quanti-
tative data as the prioritized data and the qualitative data as nested data. The quantita-
tive aspect of the study used a pre-post study design with the point-of-care EHR de-
ployment as the focusing event. Quantitative data was accessed from the EHR, the 
financial system, and survey responses and included workflow data (documentation 
time-to-completion), patient outcomes, reimbursement timeliness data, and clinician 
satisfaction data with the EHRNS survey[11]. Qualitative data was collected from ob-

Characteristic  Case 1 [6] Case 2 [7,8] Case 3 [9] Case 4 [10] 
Country USA USA UK Mexico 

Unit of analysis & 
number Homecare agency: 1  Hospitals: 29 Hospitals: 4 Homecare 

agencies: 2 
 Clinicians: 137 

Patients:1,200/mo Clinicians: 26 Operations:18 
(ongoing) 

 

HIT EHR EHR Robotic surgery Occupational 
therapy tool 

Year implemented 2007 2007-2010 Variable across 
settings 

2011 

  Commercial Yes Yes Yes No 
Study time period 2008-2011 2009-2010 2014-Present 2012-2013 

Method  Case 1 [6]    Case 2 [7,8]        Case 3 [9]  Case 4 [10] 
Qualitative 
data 

Ethnographic 
observation;  
Interviews 

Non-participant 
observation; Semi-
structured inter-
views following 
observation 

 

Structured observation 
using OTAS; Observa-
tion; Video recording; 
Brief semi-structured 
interviews following 
observation 

Non-participant 
observation; 
Semi-structured 
interviews 

Quantitative 
data 

EHRNS survey; 
Documentation 
time-to-
completion; 
Reimbursement; 
Patient outcomes 

Pressure ulcer and 
fall risk assessments 
completed; 
Pressure Ulcer and 
Fall Rates 

SURG-TLX survey; 
Speed of team response to 
surgeon instruction 
 

Surveys: NPI-Q, 
AES, ZNI, 
RSCSE; Log of 
system use 
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servation and interviews to gain a richer description of clinician perspectives. Quantita-
tive data were statistically analyzed. Qualitative data was analyzed using thematic con-
tent analysis.  MM analysis entailed sorting results from each data source by theme, 
referring to the HIT Reference-based Evaluation Framework (HITREF)[11], and sum-
marizing themes in a matrix. Key findings were: clinicians were satisfied with the 
point-of-care EHR impact on workflow and financial outcomes; and EHR implementa-
tion improved productivity in timeliness of clinical documentation completion and 
Medicare reimbursement timeliness. However, clinicians’ perception of EHR impact on 
patient outcomes was neutral; EHR impact on patient outcomes was minimal, and not 
all clinicians used the EHR as intended.  
 
2.2 Case Study 2: Impact of EHR introduction on nursing specific patient outcomes 
Overview. In this evaluation, we explored: 1) the impact of introducing a system-wide 
EHR on nursing sensitive patient outcomes using an interrupted time series design; [7] 
and 2) how nurses used the EHR in practice through use of a case site approach, col-
lecting data using ethnographic non-participant observation, and interviews [8]. Meth-
ods. A concurrent MM design was used, both data sets were given equal status for both 
analysis and reporting of results.  Interrupted Time Series: Data were collected from 29 
hospitals from 2003 Quarter 1 to 2009 Quarter 4 for the following care process and 
outcome variables: proportion of patients with a completed fall risk or pressure ulcer 
risk assessment within 24 hours of admission; number of falls per 1,000 patient days; 
and percentage of patients on the day of data collection with a stage I, II, III, IV or 
unstageable pressure ulcer.  Multivariate regression analysis was used to evaluate EHR 
implementation effect on outcomes.  Key findings included EHR introduction as being 
significantly associated with an increase in pressure ulcer risk documentation and a 
decrease in pressure ulcer rates.  There was considerable variance across individual 
hospital outcomes. Qualitative data: Observation of 14 nurses using the EHR and in-
terviews with 26 nurses and their managers; data were analyzed thematically using 
codes derived inductively from data and deductively from literature.  Key findings 
identified: how EHR introduction changed the way that nurses practiced; and the influ-
ence of organizational context on nurses’ and managers’ behavior. 
 
2.3 Case Study 3: Impact of robotic surgery on communication, teamwork, and deci-
sion making in the operating theatre 
Overview: Use of robotic surgery (i.e., surgeon sits at a console and controls robotic 
arms which hold instruments inserted into the patient through small ‘key-hole’ inci-
sions) has increased rapidly over the past decade.[12] Robotic surgery involves a sig-
nificant change in the spatial configuration of the operating theatre (OT), with the sur-
geon separated from the patient and OT team, which has the potential to impact com-
munication, teamwork, and decision making. Methods: A process evaluation alongside 
a clinical trial comparing robotic and laparoscopic surgery for the curative treatment of 
rectal cancer.[9] Realist evaluation uses Context-Mechanism-Outcome configurations 
(CMO) to explore the mechanisms (user reasoning and response to a technology) 
through which particular outcomes are achieved and contexts in which those mecha-
nisms are triggered. A literature review and interviews with surgeons and OT teams 
were used to develop initial CMO configurations. A MM multi-site case study collect-
ing quantitative and qualitative data concurrently is underway.  Data on outcomes: 
Quantitative data includes ratings of teamwork in an operation using the OTAS (Ob-
servational Teamwork Assessment for Surgery[13] and measures of surgeon and OT 

P. Sockolow et al. / Using Mixed Methods in Health Information Technology Evaluation 85



team members’ perceptions of the physical and mental task load associated with an 
operation using SURG-TLX questionnaire.[14] Brief semi-structured interviews fol-
lowing the operations explore staff perceptions of the outcomes. Data on context: 
Quantitative data concerning experience of robotic and keyhole surgery are collected 
through the SURG-TLX questionnaire. Ethnography is being used to capture those 
aspects of the context that cannot easily be measured, such as culture of an organization.   
Data on mechanisms: Video data, complemented by ethnographic observations is being 
used to explore how robotic surgery impacts communication, teamwork, and decision 
making. Brief semi-structured interviews will enable further exploration of mechanisms.  
MM analysis: Data is being analyzed iteratively with ongoing testing and refinement of 
theories and gathering of further data given refinements. Matrix displays are being used 
to integrate both qualitative and quantitative data. 
 
2.4 Case Study 4: A touch-based tool’s impact on caregiver burden with family member 
Overview: Persons with dementia (PwD) need a great deal of support and assistance, 
and this need increases as the disease progresses. Behavioral and psychological symp-
toms of dementia (BPSD), such as aggressive behavior and depression, impose a signif-
icant burden on informal caregivers. There is a growing agreement that personalized 
non-pharmacological interventions can be effective to ameliorate challenging behaviors. 
A cognitive assistance system was developed to support occupational therapy to ad-
dress BPSD. It includes a personal computer with a touch-based display and two 
smartphones, one for the PwD and one for the caregiver, tailored to the needs of each 
informant.[10] The system was deployed during six months in two homes where one 
PwD and one family caregiver live. Methods: The MM study was concurrent. During 
the intervention, as the log on the use of the system was analyzed, it informed the de-
sign of the posterior semi-structured interviews with the aim of better understanding 
what motivated use of the system and its impact on the PwD’s apathy and independ-
ence and on caregiver burden.  The analysis of quantitative data at the study’s end was 
also supported with qualitative results from both observations and interviews.[10] 
Quantitative data included: Apathy Evaluation Scale[15], to measure PwDs’ apathy as 
perceived by caregivers; Zarit burden interview[16] to assess subjective burden on the 
caregiver; and Revised Scale for Caregiving self-efficacy[17] to measure the caregivers’ 
perceptions about their ability to successfully care for their PwDs. In addition, a system 
usage log was kept. Interviews were conducted with caregivers before, during, and after 
deployment to assess the effect of the intervention, and PwDs were observed using the 
system in several sessions. Analysis included the use of techniques to derive grounded 
theory and affinity diagramming.  

3. Discussion 

These case studies demonstrate use of MM evaluations of both developing (i.e., Home 
Care Therapy) and mature (i.e., EHR, Hospital Operating Theater) technologies. MM 
research demonstrates that inclusion of both qualitative and quantitative data fosters a 
richer exploration of the data when using multiple methods. Use of MM provides com-
plementarity; that is, qualitative results can provide greater insights into the reasons 
why a particular system may or may not be used effectively and provides greater in-
sights into interpretation of quantitative results. However, MM studies are not without 
challenges, including the amount and disparate nature of data from multiple sources. It 
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is challenging to synthesize quantitative and qualitative data, and use of MM often 
entails the requirement for further data collection to explore divergence in results.   

4. Conclusion 

The use of MM as a research design in HIT evaluation has the potential to strengthen 
the research design and enable researchers to better understand the complexity of the 
system being investigated. MM can be used in a variety of settings to examine diverse 
HIT, as exemplified in the four case studies discussed in this article.  

Acknowledgments 

Dr. Dowding: Research funded by The Commonwealth Fund; views presented here are those of the author 
and should not be attributed to The Commonwealth Fund or its directors, officers, or staff. Dr. Sockolow: 
Research support provided by Agency for Healthcare Research and Quality 1R21HS021008-01. Dr. Randell: 
Study funded by National Institute for Health Research (NIHR) Health Services and Delivery Research 
(HS&DR) Programme (project number 12/5005/04); views and opinions expressed therein are those of the 
authors and do not necessarily reflect those of the HS&DR Programme, NIHR, NHS or the Department of 
Health. Dr. Favela: Research support provided by Alzheimer’s Association, Grant ETAC-10-173237. 

References 

[1] C.P. Friedman, J.C. Wyatt, Evaluation methods in medical informatics. New York, NY: Springer; 2006. 
[2] D.F. Sittig, H. Singh, A new sociotechnical model for studying health information technology in complex 

adaptive healthcare systems. Qual Safety Health Care 2010;19(3):68-74. 
[3] D.E. Forsythe, B.G. Buchanan, Broadening our approach to evaluating biomedical information systems.  1991. p 

8-12. 
[4] B. Kaplan, D. Duchon, Combining qualitative and quantitative methods in information system research: a case 

study. MIS Q 1988;4:571-86. 
[5] P.J. Scott, J.S. Briggs, A pragmatist argument for mixed methodology in medical informatics. J Mixed Meth Res 

2009;3(3):223-41. 
[6] P.S. Sockolow, K.H. Bowles, M. Adelsberger, C. Liao, J.L. Chittams, Impact of home care electronic health 

record on clinician satisfaction, timeliness of clinical documentation and reimbursement, and patient outcomes. 
Appl Clin Inform 2014;5(2):445-462. 

[7] D. Dowding, M. Turley, T. Garrido, The impact of electronic health record on nurse sensitive patient outcomes: 
an interrupted time series analysis. J Am Med Inform Assoc 2012;19:615-20. 

[8] D. Dowding, M. Turley, T. Garrido, Nurses' use of an integrated electronic health record: results of a case site 
analysis. Inform Health Soc Care 2014. 

[9] R. Randell, J. Greenhalgh, J. Hindmarsh, D. Dowding, D. Jayne, A. Pearman, P. Gardner, J. Croft, A. Kotze, 
Integration of robotic surgery into routine practice and impacts on communication, collaboration, and decision 
making: a relist process evaluation protocol. Implement Sci 2014;9(52). 

[10] R.F. Navarro, M.D. Rodriguez, J. Favela, Use and Adoption of a Touch-Based Occupational Therapy Tool for 
People Suffering from Dementia. IWINAC. Volume LNCS 9107. Spain 2015. 

[11] P.S. Sockolow, J.P. Weiner, K.H. Bowles, H.P. Lehmann, A new instrument for measuring clinician satisfaction 
with electronic health records. Comp Inform Nurs 2011;29(10):574-85. 

[12] P. Abrishami, A. Boer, K. Horstman, Understanding the adoption dynamics of medical innovations: affordances 
of the da Vinci robot in the Netherlands. Soc Sci Med 2014;117:125-33. 

[13] S. Undre, N. Sevdalis, A. Healey, A. Darzi, C. Vincent, Observational teamwork assessment for surgery 
(OTAS): refinement and appliation in urological surgery. World J Surg 2007;31(7):1373-81. 

[14] M. Wilson, J. Poolton, N. Malhotra, K. Ngo, E. Bright, R.W. Masters, Development and validation of a surgical 
workload measure: the surgery task load index (SURG-TLX). World J Surg 2011;35(9):1961-9. 

[15] D.E. Clarke, R. Reekum, M. Simard, D.L. Streiner, M. Freedman, D. Conn, Apathy in dementia: an 
examination of the psychometric properties of the apathy evaluation scale. J Neuropsych Clin Neurosci 
2007;19(1):57-64. 

[16] S.H. Zarit, K.E. Reever, J. Bach-Peterson, Relatives of the impaired elderly: correlated of feelings of burden. 
Gerontologist 1980;20(6):649-55. 

[17] A.M. Steffen, C. McKibbin, A.M. Zeiss, D. Gallagher-Thompson, A. Bandura, The revised scale for caregiving 
self-efficacy reliability and validity studies. J Geront Ser B: Psychol Sci Soc Sci 2002;57(1):74-86. 

 

P. Sockolow et al. / Using Mixed Methods in Health Information Technology Evaluation 87



The Evaluation Imperative 
Lynn M. NAGLE, PhD, RN, FAAN a,1 

aLawrence S. Bloomberg Faculty of Nursing 
University of Toronto, Toronto, Ontario, Canada 

 

Abstract. With the advent of wide scale adoption and use of clinical information 
systems and other technologies to support the delivery of healthcare services, the 
inclusion of iterative evaluation is an often overlooked but important component of 
project management. In this paper, it is proffered that the evaluation process should 
be an imperative and initiated at the outset of the design and implementation of 
clinical information systems including any single component of hardware or software. 
Ideally, methods of evaluation should be multi-faceted, include formative and 
summative evaluation approaches and include a range of metrics that will provide 
organizations with insight to process and technology efficiency and effectiveness as 
well as human and financial impacts. 

Keywords. Evaluation, clinical information systems, benefits realization, 
implementation, adoption. 

1. Introduction 

In this paper, it is emphasized that the evaluation process should be initiated at the 
outset of the design and implementation of clinical information systems (CIS) or any 
related constituent functional components including hardware and software. While 
several authors have described different frameworks and approaches to systems 
evaluation, few healthcare organizations systematically employ techniques to 
comprehensively capture and demonstrate the clinical and operational returns for these 
costly acquisitions. Numerous authors have reported on some aspect of CIS evaluation 
(e.g., quality, cost, satisfaction, outcomes impact of organizational factors) [1, 2, 3, 4, 
5], but comprehensive evaluation reports addressing the domains of people, process 
and technology impact are lacking. Others have identified some of the barriers and 
challenges associated with the evaluation of information technology in healthcare [6, 7, 
8], but it remains unclear as to why a majority of healthcare organizations fail to 
incorporate evaluation as a core and critical component of any CIS project plan. To fail 
to measure the impacts of CIS implementations, is a failure to demonstrate the benefits 
to be derived from these investments and quite frankly, irresponsible given the costs. 

2. Types of Evaluation 

Although frequently guided by the phases of the Systems Development Life Cycle 
(SLDC), an evaluation should be driven by the objectives of the CIS as established at 
the time of a solution acquisition. The intent of any evaluation should always be 
focused on whether an organization(s) has achieved the original goals driving the 
investment. For example: medication barcoding has been purchased to improve patient 
safety by reducing adverse events associated with medication errors hence evaluation 
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measures should include the capture of pre and post-implementation rates of error (e.g., 
medication errors). Furthermore, since most implementations begin with design and 
testing, not only is it important to conduct summative evaluations but iterative, 
formative evaluation will garner insights to design and process improvement 
opportunities. Specific issues  

2.1 Formative and Summative Evaluation 

Others have addressed the processes and timing of CIS evaluation [9, 10], but the 
evaluation of one or more functional components of a clinical information system will 
ideally encompass both formative and summative measures (see Figure 1). Formative 
evaluation occurs during the phases of CIS design, implementation and education such 
that the end state and processes may be modified on the basis of findings along the way.  
Following the SLDC, formative evaluation is iterative following the processes 
associated with CIS functional design, redesign, implementation, and education. 
Formative measures should incorporate those that inform the impact of the CIS on 
people (e.g., clinician users, patients) and processes (e.g., efficiency, error reduction, 
decreased duplication of effort), as well as performance of the technology itself (e.g., 
ease of use, responsiveness, access). Over the course of time, formative evaluation will 
inform the need for system revisions and refinements. Upon completion of these 
modifications, the CIS component(s) should be subject to a repeat evaluation focused 
on the relevantpeople, process and or technology changes.  

 
 Figure 1.  Iterative model of formative and summative evaluation 

 
Summative evaluation typically occurs upon completion of a CIS or subset of 

functional systems implementation. This evaluation focuses on whether the desired 
outcomes have been achieved (as per the objectives), unintended consequences, 
impacts, and possibly comparisons with other programs or baseline, pre-
implementation metrics within the same program (e.g., changes in efficiency and 
effectiveness). Summative evaluations may incorporate measures of individual, 
organizational and or system outcomes. With the addition of integrated or 
interdependent CIS functionality, a summative evaluation may be repeated with 
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measures to determine the additive impact of same on pre-existing processes and 
technologies.  

3. Evaluation Metrics 

A determination of single indicators or the combination of indicators that will best 
demonstrate the dimensions intended objectives of the CIS functional components 
should ideally be identified at the outset of an CIS initiative. Many organizations find it 
helpful to develop a logic model that reflects the intended changes to system processes 
and outcomes. This model should be developed to align the SDLC, with formative and 
summative measures. Possible indicators and their constituent dimensions to be 
considered for evaluation are summarized in Table 1.  
 
Table 1. CIS evaluation categories, indicators and constituent dimensions. Adapted from DeLone & 
MacLean [11,12] and Canada Health Infoway [13] benefits evaluation frameworks. 

 
Category Indicator Dimensions 

 
 
 
 

System Performance 

 
System quality 

� Security 
� Functionality 
� Performance 

 
Information 
quality 

� Availability 
� Completeness 
� Accuracy 
� Access 
� Content 

Service quality � Performance 
� Responsiveness  
� Usability  

 
System Use 

 
Use and User 
Satisfaction 

 

� Use 
� Self-reported use 
� Intention to use 
� Competency 
� Ease of use 
� Satisfaction 

 
 
 
 
 

Net Benefits 

Access � Patient/care-giver participation 
� Access to services/clinicians 

 
Productivity 

� Efficiency  
� Resource reduction/reallocation 
� Care co-ordination 
� Cost-savings 
� Cost-avoidance 

 
 
Quality 

� Appropriateness of care 
� Clinical outcomes 
� Safety  

o Incidence of adverse events – drug & 
device 

o Surveillance 
� Care transitions 
 

 
 

Organizational 
Support 

 
 
Environmental 
Context 
 

� Organizational culture 
� Risk Tolerance 
� Leadership 
� Communications 
� System Design Processes 

o User engagement 
� Implementation Processes  

o Training & support 
System Goals Achievement of 

CIS Goals 
� Current (baseline) state 
� Desired (future) state 
� Actual (post-implementation) state 

 
*Note: This list of indicators is not intended to be all inclusive. 
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Based upon the evaluation framework developed by DeLone & MacLean [11, 12], 
Canada Health Infoway’s Benefits Evaluation Technical Report [13] provides a 
compendium of indicators associated with different CIS components. This reference 
document provides many examples of indicators with definitions and possible 
approaches and tools for measurement. Another good reference site is the Agency for 
Healthcare Research and Quality (AHRQ) website. They have developed a resource 
identifying an array of health care decision- making and research tools in the Quality 
Indicator Toolkit [14]. This toolkit is designed to provide organizations with tools to 
evaluate change, many of which can be downloaded at no cost. 

5. Discussion 

Although there are several different approaches to consider, Neville and colleagues 
[15] proposed the following practical steps to planning for the evaluation of a CIS: 

� Step One: Identify WHO are the key stakeholders 
� Step Two: Orient key stakeholders to the CIS initiative and reach agreement 

on WHY an evaluation is needed 
� Step Three: Agree on WHEN to evaluate 
� Step Four: Agree on WHAT to evaluate  
� Step Five: Agree on HOW to evaluate 
� Step Six: Analyze and report.  
� Step Seven: Agree on recommendations and forward to key stakeholders.  

Detailed recommendations regarding approaches to each step are provided within the 
complete publication. In conjunction with these proposed steps, before, during and 
following the evaluation phases, there are critical success factors to be addressed 
including the need for: 

� Knowledge and understanding of evaluation metrics and approaches; 
� Knowledge of the central constructs of evaluation; 
� Experience in CIS evaluations, formative and summative; 
� Knowledge and experience with all phases of the CIS SDLC;  
� The active participation and involvement of key stakeholders in the 

formulation of the evaluation plan; 
� Proven methodology in gathering and analyzing data; 
� Good communication throughout the evaluation with management and the 

users, on the status of the evaluation process; 
� Experience in identifying opportunities for measuring CIS benefits and 

outcomes; 
� The development of an action plan to address the recommendations arising 

from the evaluation findings 
Overall, an effective and useful evaluation will be only achieved with a clear vision for 
CIS  deployment  and  use.   But  most  importantly  requires  the  guiding  hand  of  a 
transformational leader who appreciates that evaluation is not just a ‘nice to do’ but an 
imperative in the face of a disruptive technology such as a CIS. 
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Abstract. Regarding the user-centered design (UCD) practices carried out at 
Hospital Italiano of Buenos Aires, nursing e-chart user interface was redesigned in 
order to improve records` quality of nursing process based on an adapted Virginia 
Henderson theoretical model and patient safety standards to fulfil Joint 
Commission accreditation requirements. UCD practices were applied as 
standardized and recommended for electronic medical records usability evaluation. 
Implementation of these practices yielded a series of prototypes in 5 iterative 
cycles of incremental improvements to achieve goals of usability which were used 
and perceived as satisfactory by general care nurses. Nurses` involvement allowed 
balance between their needs and institution requirements. 

Keywords: nursing record, nurse e-chart, user-centered design, user interface 
design, nursing process 

1. Introduction 

As health care organizations evolved from record paper based to electronic clinical 
record systems, representation of nursing data in formats that can be shared preserving 
its complexity, context, and richness of patient’s care has become one major challenge 
[1]. Multiple nursing vocabularies are required to represent the variation which exists 
through practice domains and levels of care, in addition to formal coordination rules 
that support the representation of more complex concepts [2-3]. The UCD considers 
user's requirements in all phases of the design process of a product, generating more 
'usable' tools [4]. Health Informatics Department of Hospital Italiano de Buenos Aires 
(HIBA) has implemented a process of UCD, establishing new rules and procedures for 
information systems design and evaluation, as recommended by Eric Schaffer [5] and 
the National Institute of Standards and Technology (NIST) to standardize the usability 
evaluation protocol of electronic health records [6]. To improve the quality of nursing 
records a redesign of the user interface was decided following the nursing process and 
Virginia Henderson model adapted to our hospital and the standards for patient safety 
aligned to Joint Commission International (JCI) accreditation process.  

The aim of this study is to describe the participatory redesign of the nursing e-chart 
user interface at Hospital Italiano de Buenos Aires. 
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2. Methods 

This study was conducted at HIBA from March to July of 2014. The hospital was 
founded in 1853 and it belongs to a nonprofit health care network that includes a 
second hospital, 25 outpatient centers and 150 private offices distributed in the city of 
Buenos Aires. It has its own electronic health record (EHR). For inpatient, emergency 
room and home care areas a nurse e-chart is visible and accessible. At the moment of 
this study the nursing record was organized in 4 sections: Assessment, Planning, 
Implementation and Evaluation. Where each section is independent of each other, so 
nurses can record following the logic of nursing process or directly access any section 
without going through the others. 

With regard to UCD framework, design of new nurse e-chart user interface was 
addressed with the following work plan outlined in table 1: 

 
 

Table 1: Work plan for the design of new nurse e-chart user interface 
 

 
 
We carried out, in several team meetings, brainstorming sessions, tasks analysis 

and nursing workflow, review of the literature [7-8], and analysis of Nurses Department 
requirements. Looking for usability and navigation defects we observed several nurses 
at their work environments in interaction with EHR, interviewing five of them. A focus 
group session was held with 10 nurses with a bachelor's degree or studies in progress.  

In the first phase we developed the interface prototype, then the nutrition needs, 
pain and risks assessments considering the nursing process (NP) five stages. Using a 
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clinical case, paper-based tests were conducted with 13 nurses, aged 26 - 52 years, and 
more than half of them have been using the EHR for more than 5 years. After each test, 
a survey was conducted to each participant and iterative improvements were 
implemented in prototypes for new testing. 

3. Results 

The most important changes and modification to prior nursing record is given in 
sections of assessment, diagnoses and planning (in the same interface); the introduction 
of nursing diagnoses according to NANDA-I taxonomy II, Nursing Outcomes 
Classification (NOC) and Nursing Interventions Classification (NIC), and the 
evaluation according to nursing diagnoses. In the final version the NOC were removed 
(Figure 1). 

 
 
 

Figure 1: Assessment and Planification screen prototype [9] 
 

.1. User evaluation 

The focus group and nurses’ interviews showed that nurse-patient ratio (1:7 - 1:10 in 
general care areas), workflow, workload and number of computers available, impact on 
the quantity and quality of documentation. The nurses who participated in the tests 
described their relationship with technology as 'good enough'. We observed that nurses 
were inclined to write data in the evaluation section that should be written in others 
sections (assessment or execution), duplicating information. Once they have chosen the 
nursing diagnosis they were disoriented about etiology and outcomes. Also we 
observed they decided not to perform the ulcer pressure assessment risk based on 
assumptions and not on scales application. Repeatedly they were looking for free-text 
entry spaces to record even if not engage with the required information, and most 
reported using paper notes as memory aid. Sections that resulted in major questions 

3
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were those of diagnosis and assessment. During testing, the nurses preferred to record 
in the evaluation section that allows free-text because ‘it is easier and faster’. They also 
expressed that would be useful to locate pain in a human figure and have reminders of 
reassessment for those patients who in initial assessments have been classified as 'low 
risk.  

The perception regarding the new interface, information, navigation and content 
organization was satisfactory. Some mentions were that: would register more complete 
and accurate the nursing process avoiding the omission of data; that it would be simple 
to use with brief training, and the frequencies of planification for the NIC were not 
congruent with nurse-patient ratio and the availability of time, being this the most 
worrying aspect.   

4. Discussion 

We describe UCD practices to redesign the nurse e-chart user interface in order to 
improve the quality of the NP documentation. The impact of changing from a model 
that allows documentation ignoring the logic of the NP to a sequential model that 
implies choosing diagnoses and structure record requires a mental abstraction process 
and decision making that nurses identify in their mental process but fail to express in 
the documentation, generating tensions. But most acknowledged that 'they had studied 
it (NP) at undergraduate school'. Also that the new system was 'understandable' and 
with proper training would not have difficulties to use it. Considering the potential 
organizational impact caused by the new record, including all changes set to meet JCI 
accreditation process, we decided to remove the NOC because of lack of experience on 
using it and the complexity in the use.   

One of the problems associated with electronic nursing records related to little 
involvement of nurses in the development of systems [10], aspect that we consider has 
been mitigated in this experience by applying the philosophy of the UCD and usability, 
considering represents one of the ways to address the use of a new system to increase 
adoption and determine the needs and preferences of end users [11].  

Other experiences agreed with our findings, as long as a system is designed from 
the nurses’ perspective, who consider the characteristics of their practice and project 
them on the content and functionality of the user interfaces, and is consistent with the 
sequence of evaluations of the patients that nurses perform, accompanying the mental 
process, planning of care and clinical judgment it is more likely to support the nursing 
work [12-13]. We must consider that this experience was performed with general 
inpatient care nurses. Future phases contemplate to replicate these practices with nurses 
in critical areas, neonatology, pediatrics and other special populations (mental health).     
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Abstract. Heart Team meetings are becoming the model of care for patients 
undergoing transcatheter aortic valve implantations (TAVI) worldwide. While 
Heart Teams have potential to improve the quality of patient care, the volume of 
patient data processed during the meeting is large, variable, and comes from 
different sources. Thus, consolidation is difficult. Also, meetings impose 
substantial time constraints on the members and financial pressure on the 
institution. We describe a clinical decision support system (CDSS) designed to 
assist the experts in treatment selection decisions in the Heart Team. Development 
of the algorithms and visualization strategy required a multifaceted approach and 
end-user involvement. An innovative feature is its ability to utilize algorithms to 
consolidate data and provide clinically useful information to inform the treatment 
decision. The data are integrated using algorithms and rule-based alert systems to 
improve efficiency, accuracy, and usability.  Future research should focus on 
determining if this CDSS improves patient selection and patient outcomes. 

Keywords. Computerized Decision Support; Heart Team; Medical Informatics; 
TAVI; user-computer interface 

1. Introduction 

Currently, patients with critical aortic stenosis have a variety of treatment alternatives.  
Historically, the only treatment option, once the narrowing had progressed in severity, 
was open sternotomy with surgical replacement.  In 2005, clinical trials began in the 
United States to determine if minimally invasive therapies were at least as good as the 
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standard of care.  Smith et al. [1] and Adams et al. [2] have shown that for patients at 
high risk for open-heart surgery, transcatheter aortic valve implantation (TAVI) is at 
least as good, if not superior to open heart surgery.  In addition, patients who are 
deemed inoperable have a minimally invasive option that was shown to decrease 
mortality by at least 25% [3].  

Due to the promising data, the Centers for Medicare & Medicaid Services (CMS) 
approved reimbursement for TAVI in 2012 with the condition that, perioperatively, the 
patient is under the care of a heart team.  This team is defined by CMS as being ‘a 
cohesive, multi-disciplinary, team of medical professionals. The heart team concept 
embodies collaboration and dedication across medical specialties to offer optimal 
patient-centered care’ [4].  Regulatory agencies are not the only institutions 
recommending the collaboration of a heart team.  In 2012, the European Society of 
Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery 
(EACTS) established that TAVI was only recommended in hospitals with a heart team 
available to assess patient risks [5].  This cohesive approach is imperative in elderly 
patients with critical aortic stenosis and multiple comorbidities.   

The importance of interdisciplinary communication and collaboration is described 
throughout the literature.  As early as 1999, the Institute of Medicine described the 
importance of developing a culture at the institution in which communication flows 
without constraint in order to increase patient safety [6]. This is increasingly important 
in patients with aortic stenosis.  Often, the patients are octogenarians or nonagenarians 
and do not have a great deal of reserve. At Scripps Clinic and Green Hospital the heart 
team has been in existence since 2008 and consists of interventional cardiologists, 
cardiothoracic surgeons, a congestive heart failure specialist, imaging specialists, 
anesthesia, a nurse practitioner, research coordinators, and administration. With the 
success of the program and transcatheter technologies our volume has expanded and 
the team evaluates an average of seven patients per week.  The possible treatment plans 
include not only a multitude of research protocols, but also commercially available 
transcatheter protocols all that require complex analysis of patient information.  

The initial review and discussion of patient data occur at the weekly valve 
conference. Each patient is discussed in depth and a treatment plan is synthesized. The 
plan of care is exceptionally comprehensive.   

Patient outcomes, quality, and cost-effectiveness impact the success of a new 
program or technology.  Challenges exist in determining the methodologies for 
communicating outcomes and depend on resources and the culture of the practice 
environment.  Patients with aortic stenosis who are not considered for surgical aortic 
valve replacement (SAVR) are now being regularly referred for and treated with 
transcatheter aortic valve implantation (TAVI). Evidence on patient selection and 
outcomes is rapidly evolving as a result of clinical trials and registry data.  Determining 
which patients will benefit from the TAVI remains a key responsibility for the heart 
team.  In order to improve outcomes for these patients, efforts are being made to define 
and implement best practice interventions.   
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2. Methods 

2.1  System Description 

In 2012, an Access database was created to streamline the screening process for TAVI 
patients at Scripps Clinic and Green Hospital.  Creating the database was a grass roots 
effort on the part of an interdisciplinary group led by a Nurse Practitioner.  This team 
created, modified, and improved the database capabilities and reports based on 
evidence based practice initiatives and end-user feedback. The database contained 
multiple free-text fields and required manual data-entry. A summary sheet was utilized 
during the weekly TAVI meeting to provide the team with clinical data. The potential 
for error was great because this data was neither synthesized nor displayed effectively. 

2.2  System Development 

Developing the dashboard involved an initial interview with the Heart Team to identify 
pertinent information required to facilitate the patient-provider interaction and 
determine the treatment plan.  Subsequently clinician needs were incorporated through 
iterative feedback and evaluation activities.  Involving intended users in a timely 
fashion ensured that the clinical decision support system (CDSS) met the expectations 
of the end user and the users developed a sense of ownership and pride in the process 
and end product.  In addition, a rapid-cycle evaluation process allowed for a rather 
swift progression. Clinical and information technology (IT) experts collaborated to 
develop the algorithms, alert systems, and interfaces.  

The first phase was to convert free text to standardized discrete data fields, as these 
were necessary for improved accuracy. In addition, the data were the inputs for 
algorithms that were developed in a subsequent phase.  As there were over 600 patients 
in the database, a student volunteer was utilized for conversion with systematic audits 
for accuracy.  Other inputs necessary for algorithm development were staging and 
classifying of diseases.  Clinical experts in in pulmonary, heart failure and nephrology 
were interviewed to confirm the literature-based classifications.  The providers are 
confident that the machine decision-tree is based on science.  Systematic audits were 
performed throughout the development process and feedback provided for necessary 
changes. 

Algorithms were also developed to determine valve sizing, vascular access, and 
eligibility for participation in a clinical research trial.  These algorithms were based on 
published trial and registry data, valve instructions for use, trial inclusion/exclusion 
criteria and expert opinion.  Processes were built in for systematic audits for accuracy.  
Alerts were created using traditional red-yellow-green visualization strategies.  Audits 
to ensure that alerts were accurate, pertinent, and useful were conducted and end-user 
feedback was provided for changes to prevent alert fatigue.   

2.3  System Workflow 

CDSS that do not support its users, the work environment, can create inefficiencies and 
prevent goal attainment. We implemented a CDSS so it would integrate into existing 
clinical workflows on the TAVI Heart Team. Clinicians are accustomed to having most, 
if not all of the data obtained for the screening process (i.e. comorbidities, risk 
assessment, and annulus and vascular access assessment) prepared at the weekly Heart 
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Team meeting. Thus, the data are available for review before the clinical encounter.  
Because we do not have an integrated electronic health record or tablet use for patient 
care, the raw data supporting the treatment recommendations and alert system was 
displayed for the provider. In addition, copies of the CDSS was printed for all 
providers during the Heart Team weekly meetings.   

3. Results 

3.1 Study Design 

A waiver of informed consent was obtained from the institution. Participants were 
informed that their participation was voluntary and all demographic and testing 
information would be de-identified. For data governance, all testing material were kept 
in a locked drawer, in a locked office.  Computerized data, such as video files, excel 
spreadsheets and SPSS files are kept on a password protected computer To allow for 
comparisons between the traditional TAVI summary sheet and the TAVI CDSS we 
tested the same clinicians, in the same setting using mock patient data. Participants 
were asked to identify possible treatment plans and priorities for the patient. Forty 
questions were assessed using 15 different ‘mock patients’. The pilot will be evaluated 
using a pre–post quasi-experimental design involving mixed methods.  During a 
videotaped session, each clinician was provided with scripted instructions.  These 
instructions included: 

 
� Instructions for the testing session and ‘think aloud technique’ for qualitative 

data collection 
� Demographic data collection tool 
� Sample of the CDSS and traditional TAVI summary sheet 
� 15 test scenarios (same exact patient data using the displayed on the CDSS 

and TAVI summary sheet) 
� System Usability Scale for each tool.  This is a valid and reliable likert scale 

testing CDSS 
 

Late 2015, we started collecting both quantitative and qualitative data on usability 
of the CDSS.  We examined accuracy and efficiency of the Heart Team in identifying 
pertinent components in the patient’s plan of care.  Brooke’s Standardized Usability 
Tool [7] was utilized to assess usability.  This instrument has been deemed valid and 
reliable in prior studies [8]. In addition, two independent appraisers reviewed the think-
aloud sessions for usability themes (qualitative). Disagreements were reconciled via 
discussion. In addition, demographic information was collected about the providers to 
enable comparison across different specialties, age groups, and gender.  A complete 
analysis of these data is expected early 2016.  
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4. Discussion  

Inefficiencies, practice variation and imprecise decisions in Heart Teams are inevitable, 
because clinicians have to make critical decisions regarding complex patients with 
multiple comorbid conditions with very limited support [9]. Computer algorithms and 
rule-based alerts can provide CDS to clinicians, and this prototype is aimed to improve 
team efficiencies, accurate assessment of the clinical information to ultimately promote 
improved decision-making. For clinical decision support to be adopted in daily clinical 
practice, engaging end-users in the design of the tool, ensuring seamless integration 
with the workflow of the clinicians is of paramount importance.  
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Abstract. To enhance patient safety from falls, many hospital information systems 

have been implemented to collect clinical data from the bedside and have used the 

information to improve fall prevention care. However, most of them use 

administrative data not clinical nursing data. This necessitated the development of 

a web-based Nursing Practice and Research Information Management System 

(NPRIMS) that processes clinical nursing data to measure nurses’ delivery of fall 

prevention care and its impact on patient outcomes. This pilot study developed 

computer algorithms based on a falls prevention protocol and programmed the 

prototype NPRIMS. It successfully measured the performance of nursing care 

delivered and its impact on patient outcomes using clinical nursing data from the 

study site. Results of the study revealed that NPRIMS has the potential to pinpoint 

components of nursing processes that are in need of improvement for preventing 

patient from falls.     

Keywords. Quality improvement, nursing care, health information systems, 

delivery of nursing care       

1. Introduction 

Falls are a common adverse event in health care settings and are associated with 

unintentional injuries such as fractures, head and soft tissue trauma, which may lead to 

impaired rehabilitation, decreased independence and premature death [1-3]. According 

to the U.S. Public Health Service, two-thirds of deaths due to falls are potentially 

preventable. The Joint Commission
2

 recognized patient falls as a patient safety concern 

and has mandated nursing staffs to prevent patient falls by assessing and documenting 

fall risk levels regularly. Patient falls are a nursing sensitive indicator and falls data are 

useful sources of reflecting quality nursing care information [4-6]. In order to prevent 

or reduce patient falls and improve quality of nursing care, many hospitals have 

implemented fall prevention information systems, which typically involve fall risk 

assessment targeting specific interventions, patient and family education, low beds, 

alert signs and notes in patient records etc. [7].  
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Despite the wide implementation of various fall prevention systems in healthcare 

practice, there is a lack of studies that examined the performance of nursing care 

activities delivered in response to the recommendations of fall prevention systems and 

its impact on patients’ health outcomes. The purpose of this pilot study was to develop 

a prototype computerized information system, Nursing Practice and Research 

Information Management System (NPRIMS) which captures and processes clinical 

nursing data to measure the performance of falls prevention nursing care and its impact 

on patient outcomes. 

2. Methods 

2.1. Sample and Setting 

A nursing care protocol, the Fall and Fall-related Injury Prevention Protocol (FFIPP) 

for Veterans Admitted to Adult Day Health Care (ADHC) at Veterans Affairs (VA) 

Medical Center in Milwaukee, Wisconsin, was selected for this study because patients 

here are often older and are at a higher risk for falls. The ADHC at the VA Medical 

Center offers a program that the veterans can participate in during the day for social 

activities, peer support, companionship, and recreation.  During program days, health 

care interventions from nurses, therapists, social workers, and others are provided.   

2.2. Study Phases 

2.2.1. Phase I: Expert nursing panel 

Two expert nurses were recruited for this study. One was a Master’s prepared nurse 

with 19 years of work experience who participated in developing the FFIPP. The other 

nurse has15 years of work experience in the quality improvement department of the 

study site. They validated data items identified from the FFIPP and logics of computer 

algorithms throughout the study.   

2.2.2. Phase II: Construction of computer algorithms 

Data items related to clinical assessments, patient problems, interventions, and patient 

outcomes from the FFIPP were identified by the investigators. These data items were 

presented to an expert nursing panel to determine whether data items were accurate and 

to elicit suggestions for modification. Then, computer algorithms using validated data 

items were constructed and depicted in an activity diagram to visualize logics of 

computer algorithms using Unified Modeling Language (Figure 1) [8]. An activity 

diagram and tabulated data items were presented to two expert nurses for validation of 

logics of the computer algorithm. This process was iterated until no more modifications 

and suggestions were made by the two expert nurses.   

2.2.3. Phase III: Programming a prototype NPRIMS 

A web-based system was programmed based on computer algorithms developed in 

phase II and installed on a Windows 7 platform.  A web developmental tool, Ruby on 

Rails, was used to develop the system: 1) Sqlite as a database; 2) WEBrick as a simple  

 

J. Choi and J.E. Choi / Enhancing Patient Safety Using Clinical Nursing Data: A Pilot Study104



web server; and 3) Internet Explore/Firefox/Chrome as a client (http://rubyonrails.org/). 

The installed prototype was tested and debugged iteratively with 30 synthetic patient 

data sets. 

 

Figure 1. A partial view of an activity diagram 

2.2.4. Phase IV: Evaluation of NPRIMS 

Approval of the VA Medical Center Institutional Review Board was granted for the 

project. Non identifiable patient data associated with the FFIPP (i.e. assessment done, 

problem identified, intervention provided and outcome measured) were collected 

from electronic medical records at the Adult Day Health Care at VA Medical Center 

from January 1, 2014 through March 31, 2014 and entered into the NPRIMS for 

analysis. Fall data analyzed by the NPRIMS were compared to the existing QI report 

prepared by a data analyst at the VA Medical Center to evaluate performance of the 

NPRIMS.   

3. Results 

3.1. Characteristics of Patients   

Among a total of 52 patients, there were 51 male patients (98%) and one female 

patient (2%). The average age was 80.8 with a range of 61 to 99 years.  

3.2. Identified Data Items and Computer Algorithms    

A total of forty-four data items were identified and validated by an expert nursing 

panel. The validation process was conducted twice and one issue emerged: “gait 

unbalanced or difficulty walking” screened as a risk for fall factor, but it had no 

associated nursing intervention. A suggested modification was associating following 

nursing interventions: 1) modify the home environment with home safety assessment; 

2) provide individually tailored exercise programs; 3) improve fit and safety of 

footwear; and 4) provide education and information to patient and/or family with that 

risk factor.  

Table 1 shows eight examples from forty-four data items validated by an expert nursing 

panel.  
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Table 1. Examples of data items identified from FFIPP 

Assessment Patient Problem Intervention(s) Outcome 

Review feet & 

footwear 

Feet & footwear 

cause difficulty 

walking 

• Improve fit and safety of footwear 

• Consult for foot care 

• Provide education and information to 

patient and/or family as appropriate 

(no fall) or (fall but 

no injuries) 

Gait unbalanced 

or difficulty 

walking 

(*TUG score > 14 

seconds) or 

(difficult with 

walking or balance) 

*Timed Up and Go 

(TUG) Test 

• Modify the home environment with 

home safety assessment 

• Provide individually tailored exercise 

program 

• Improve fit and safety of footwear  

• Provide education and information to 

patient and/or family as appropriate 

(no fall) or (fall but 

no injuries) 

3.3. Accuracy of the NPRIMS 

The data from the first quarter QI report were: 1) average daily census in ADHC (26 

patients/day); 2) program days (61 days); 3) number of falls (2 patients); and 4) 0.12 

falls per 100 program days (0.12=2/ (61*26)*100)). These QI data were compared 

with outputs analyzed by the NPRIMS (Table 2).  

 

Table 2. Comparison of types of fall data  

 NPRIMS QI report at VA  

% of patients received fall Prevention care 69% N/A 

# of patients screened for fall 36 patients N/A 

% of completed Fall prevention assessment 100% N/A 

% of completed Fall prevention patient problem 100% N/A 

% of completed Fall prevention intervention 100% N/A 

# of patients who fell 2 patients 2 patients 

% of falls 6% N/A 

Falls per 100 program days N/A 0.12 

Falls with injuries N/A N/A 

N/A = data is not available 

4. Discussion 

A prototype web-based NPRIMS successfully calculated basic statistics of falls 

prevention care provided (i.e. fall rates, percentages of screened patients, census of the 

unit, etc.) and displayed meaningful information such as percentage of completed fall 

risk assessments, identified patient problems, interventions provided, and patient 

outcomes (e.g., fall rates) in the format of histograms (Figure 2). This information is 

useful because it enables stakeholders to effectively pinpoint the nursing care 

components requiring improvement to prevent patient falls.  In addition, NPRIMS 

provided much more detailed and useful falls data compared to the current QI report. 

Evaluating its effectiveness by comparing outputs analyzed by the NPRIMS with 

falls data from a QI report was challenging because there was only one common data 

item, the number of falls. A QI report provided the number of falls and falls per 100 

program days, while the NPRIMS provided different types of falls data. Instead of 

comparing data item by data item, a comparison of available types of data was 

conducted and summarized in Table 2. Neither NPRIMS nor a QI report provided falls 

with injuries data. Although the NPRIMS clearly provided more detailed and useful 

falls data than a QI report, adding a function to calculate falls per 100 program days to 

the NPRIMS is recommended for benchmarking.   
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Figure 2. A partial view of NPRIMS 

5. Limitations 

The prototype web-based NPRIMS was tested with small data set (n=52) in one 

hospital.  Impact on patient safety such as decreased fall rate is not generalizable until it 

is validated with large data sets and in multiple health care settings.  

6. Conclusion 

The NPRIMS successfully supports capturing clinical nursing data and measurement of 

the relationship between fall prevention nursing care provided and patient outcomes. 

Although visualization of analyzed data was attempted without any formal usability 

testing, it helps stakeholders to identify gaps between practice and actual outcomes 

to enhance patient safety. The NPRIMS provides falls data at the point of care, thereby 

reducing patient falls.  
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Abstract. Long-term care is more efficient and effective when it involves the 
active participation of the empowered patient and informal caregivers. To achieve 
this, it is necessary to guide the patient and informal caregivers through the 
systematic process of self-care. Well-documented observations and assessments 
are fundamental to plan further interventions of the interdisciplinary team. 
A systematic literature review revealed that the self-care process and the support 
of information technology are focused on just one chronic disease. Defined self-
care process has a positive impact on the functionality and satisfaction of patients 
with comorbidity and on their caregivers. The model of the patient’s self-care 
process should be an integral part of the long-term care. 
Keywords: long-term care, self-care, process, model, patient, chronic disease  

1. Introduction 

The aging population is one of the most pressing challenges facing modern society and 
individuals alike. Aging alone is not a problem; rather, the consequences that come 
with it are the problem  [1]. More than 18.2% of all Europeans are currently aged 65 
years or older  [2]. 

Long-term care (LTC) is defined as a range of different services: which people 
need due to reduced functional ability (various physical and/or cognitive status or 
pathological processes). Because of their reduced functional ability they are dependent 
on help from others in activities of daily living (ADL) or instrumental activities of 
daily living (IADL)  [3] [4]. 

With the increasing average length of the human life span, it could be expected 
that patients suffering from more than one chronic disease will experience adverse 
effects in their functionality. Thirty-seven to 90% of elderly people have more than one 
chronic disease  [5] and thus supporting them requires a holistic approach.  

Rapid technological development brings changes to the area care of patients care. 
Professionals are encouraged to reflect on the achievements of the integration of 
modern information and communication technologies (ICT) in their work. In order to 
effectively and efficiently integrate new services and models of care with the support of 
ICT, it is necessary to upgrade the organization and implementation of LTC 
services  [3] [6]. 

Fieldwork conducted by community health nurses is essential for the health of the 
whole population. In addition to participating in diagnostic and therapeutic procedures, 
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their essential work includes preventive activities  [7] and coordination services for 
patients, families and communities  [8] [9]. Due to demographic and social changes in 
developed countries, they have to modify the scope and content of their activities and 
provide more flexible and upgraded services that address patients’ needs  [10].  

Social care is intended for persons who have suitable housing and other living 
conditions at home. The providers offer help to support patients’ IADL  [4]. 

Elderly people at home need and expect consistency and continuity in care that is 
affordable for them. The objective of an effective and efficient interdisciplinary team is 
to implement services that empower the patient and his/her family to achieve optimal 
use of his/her own potential for self-care (SC). Adequate professional support and 
guidance provided to informal caregivers are based on identified needs.  

Informal care is usually defined as unpaid home care. This includes personal care, 
household tasks and help with paperwork  [11]. The role of informal caregivers has 
become increasingly important, especially the role of family members. Within the 
European Union, over 80% of all care is provided by family members  [12] [13]. Their 
important role is to influence the patients’ quality of life (QoL). 

Elderly people nowadays usually live in single-person households. Women related 
to a patient (e.g. a wife, daughter or daughter-in-law) are often informal 
caregivers  [14] [15]. Existing informal caregivers are usually old or busy with schooling, 
professional work and taking care of their own family. Providing care can have a 
negative impact on the caregivers’ physical and/or mental health, resulting in high 
blood pressure, cardiovascular disease, stress and depression  [14] [16]. Professional 
support for the patient and informal caregivers is important because such support 
enables them to function as a caregiver for a longer period.  

The decline of patients’ SC ability affects their inner satisfaction and QoL. That is 
why it is important to develop a true insight into the process of SC and understand the 
factors that affect it  [17]. Professional support for the patient’s SC is certainly one of 
the cornerstones which can contribute to reducing the demand for formal care. Such 
support represents a reserve which thus far has not been sufficiently recognized and 
exploited. 

2. Self-care process 

Taking care of yourself, trying to improve your health and seeking advice regarding 
how to help yourself when you are sick are as old as humankind. SC is thus not a new 
idea. Since its inception, human societies have formed systems of measures to promote 
health and forms of help in the event of illness  [18]. 

Knowing the elements of the patient’s SC process, the healthcare professionals 
provide a framework within which we can identify areas where their professional 
activities may affect the patient’s health  [19]. An effective SC process for patients with 
chronic disease has a significant impact on reducing the frequency and length of 
hospitalizations, health cost and mortality  [20]. 

Levin was one of the first researchers to define SC. He defined it as a process in 
which a lay person takes action in the field of health promotion, disease detection, 
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prevention and treatment on his/her own behalf. He also defines it as an integral part of 
the healthcare system  [21]. 

SC monitoring is a process of routine, vigilant body monitoring or surveillance. It 
is normal human behaviour. With respect to the occurrence of chronic disease, 
systematic and routine monitoring produces the best results  [20]. 

To achieve an active role in LTC, it is necessary to support nonprofessional 
caregivers and the patient to focus on systematic observation and evaluation of the 
patient’s condition and independence. Precisely documented results of observations 
and assessments are the basis for planning further activities and measures to prevent the 
exacerbation of disease, preserve health and/or assure the timely action of professionals. 

By defining the patient’s SC process, the patient and informal caregivers feel more 
competent and secure. All of this could have a positive impact on their health and 
requires fewer professional interventions. 

3. Methods 

A systematic search of the literature was conducted from December 2014 to January 
2015 in the online bibliographic databases Web of Science and ProQuest Central. The 
keywords used were as follows: ‘long-term care’ AND ‘self-care process’ OR ‘self-
management process’ AND ‘chronic disease’ AND ‘patient’ AND ‘home’ AND 
‘information system’ OR ‘information communication technology’. In addition to 
searching the databases, the references of relevant publications were checked. Articles 
that met the following criteria were included in the review: they focused on the SC 
process patient at home and ICT support and were written in English. Articles were 
excluded if they were focused on the SC process for a specific disease; if they were not 
related to the care of the patient at home; and/or if the role of ICT in the SC process 
was not clearly specified. The remaining articles that fulfilled the inclusion criteria 
were assessed, extracted and analysed using the full text of the study. 

4. Results 

A multidisciplinary bibliographic database was searched and the researcher found 13 
publications published up until January 2015. After conducting the exclusion process, 
only two dissertations remained which are partially related to LTC and the SC process 
of the patient at home and ICT support. These two papers were published during the 
period from 2006 to 2012.  

One paper reported that patients benefit from learning from others and that their 
participation in the online community helps them to improve their health and better 
engage in their disease self-management process. Furthermore, accurate and sufficient 
informational and emotional support plays a significant role in enabling the patient to 
improve their health. Supported by ICT, the patient can make proper decisions 
regarding his/her health issues which, in turn, can lead to better health  [22]. 

Use of electronic personal health record systems (PHRs) in the self-management 
process remains low. However, PHRs have the potential to increase patient autonomy 
and reduce disability and the resulting negative health consequences. Additional 
research findings indicate that while patients are seeking options to manage their health 
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and they are motivated to use Internet-based PHRs, they may need assistance to gain 
access to PHRs  [23]. 

5. Discussion 

The current demographic changes represent a major challenge for society and 
experts to ensure appropriate care for elderly patients in their own homes when they are 
in need. Patients’ LTC at home is more efficient and effective when the patient is 
empowered to actively participate in his/her own care. SC is a more complex task in 
the case of comorbidity. There are questions regarding the extent to which care from 
the family replaces market or public services and in terms of identifying the perfect mix 
of family, market, public  [15] or volunteer services. The SC process should add value 
to professional healthcare and should thus be supported by professionals.  

By defining the SC process, the patient and informal caregivers feel more 
competent and safe. The SC process has a wider range and usually includes more 
preventive measures; in contrast, self-management is more focused: on the patient’s 
ability to manage symptoms of disease. The model of the SC process will have to 
include different aspects of health and would be useful for all kinds of patients and 
their caregivers irrespective of the type of chronic health condition.  

A critical analysis of the literature revealed that there is a lack of ICT support for 
patients with comorbidity, which is a common health status among elderly patients. 
There is a need to develop a model which is based on the intersection of existing 
models for specific chronic diseases and each patient’s unique set of health problems. 

Community health nurses have an important role to play in the coordination and 
organization of different types of help and services for the patient at home  [8] [9]. They 
are key professionals to provide interventions that support the patient in his/her SC 
process. Their role is also to provide information and proper educational support to the 
patient and his/her family. They already have a well-defined nursing process and 
developed ICT support for their work. The SC process could be part of nursing process.  

The developing model is based on different theoretical approaches to assessing the 
patient’s needs. Data sets are designed for the most chronic conditions and adapt to 
each patient regarding to his/her health status and the importance for the patient or 
professionals. Data sets are relevant for the patient’s decision making regarding further 
interventions needed according to his/her health status. 

The aim of our work is based on a scientific method to develop a practical model 
which will be useful for patients. The advantages of the new model are that it is 
personalized to each patient regarding their needs and is also simple to incorporate into 
their daily routine. With complex health problems and a lot of data related to the health 
issues, the data model should be scalable. Our work is focused on developing a data 
model which is related to PHRs. 

In order to address the challenges related to providing suitable and cost-effective 
LTC interventions for people at home  [13], experts and decision-makers have to 
develop comprehensive and sustainable solutions that will not lead to social or sexual 
discrimination in society. Defined patients’ self-care process model Defined model of 
patients’ SC process would be an important contribution to the successful 
implementation of LTC. The SC process supported by ICT would enable the patient 
and his/her informal and professional caregivers to be connected while also providing 
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high-quality and cost-effective care. By integrating the SC process with other 
healthcare processes, professionals can also ensure the continuity of care.  

Our future work will be focused on the development of ICT support. We plan to 
test such ICT support with an experimental method in order to research its advantages 
and benefits for patients, informal caregivers and healthcare professionals.  
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Abstract : There is poor penetration of trauma healthcare delivery in rural areas. 
On the other hand, mobile penetration in India is now averaging 80% with most 
families having access to mobile phone. Aims and Objectives: The aim of this 
study was to evaluate the effectiveness of tele-consultation by nurses using an 
integrated call centre Materials and Methods: This was a prospective observational 
study carried out over a 6-month period at a level I trauma Center in New Delhi, 
India. Patients called the call centre and the specially trained call centre staff 
answered the calls who handled their simple queries, if they were unable to 
respond, the call was directed to the nurse informatics specialist on duty responded 
to their queries with the help of senior residents who were posted in emergency 
department. The nurse informatics specialist documents a tele-consult note in 
CPRS(Computerized Patient Record System). Results: Of the total 150 calls , 64 
calls were diverted to the nurse informatics specialist(NIS). Of the 64 calls 
received by the NIS 55 (85%) were rectified by the nurses at their level and 9 calls 
(14%) were further discussed with the concerned doctors. Conclusions: As shown 
by our case study, call centers can be used for tele consultation with the help of 
nurse informatics specialist. 

Keywords Call center, head Injury, healthcare delivery, rural, tele –consultation, 
nurse informatics specialist 

1. Introduction 

It is well known that there is poor penetration of trauma healthcare delivery in rural 
areas in developing countries like India. Evidently, there is an acute scarcity of super-
specialists like neurosurgeons in these areas. The problem is compounded by the fact 
that head and spinal-injured patients are usually bedridden or wheelchair bound and it 
extremely difficult for these patients to access specialized services like neurosurgical 
follow-up on continuing basis. It is not uncommon for these patients to miss the follow-
ups leading to break in continuity of care. So tele consultation plays a vital role in 
improving the patient care. 

Tremendous growth has occurred in mobile phone use over the last decade with 
most families having access to mobile phone. [1] In another first for India and possibly 
the world, an integrated call center started operations for our hospital on 2 January 
2010 (call-center number: +91 11-40401010). Although call centers are common in 
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commercial industries like telecommunications, the concept has been alien to 
hospitals. [2],[3],[4] Hospitals usually have reception desks which manage general 
enquiries and appointments. An integrated call center on the other hand manages 
extensive backend administrative chores and services besides providing a host of 
patient related activities on a common platform. 

In a public-funded hospital like ours, an integrated call center can provide 
immense cost savings besides revolutionizing healthcare management and delivery. 
Due to the presence of a mature electronic medical record system (EMR) at our 
hospital, we were in a unique position to leverage the advantages of a traditional 
outsourced call center and innovatively wrap a multitude of healthcare services around 
this model to provide unparalleled benefits in patient care.  

The aim of this study was to evaluate the effectiveness of tele-consultation by 
nurses using an integrated call centre. 
 

2. Methods 

Our center is a 152 bedded level I trauma Center (JPN Apex Trauma Centre, All 
India Institute of Medical Sciences) in New Delhi, India. A nine-seater call-center was 
outsourced to a private company in January 2010. The actual call center was located in 
a different state of India (Noida, Uttar Pradesh). The hospital's electronic medical 
records were integrated with the call-center operations so that all patient data was 
accessible by the call-center staff with necessary privileges. As per guidelines in India, 
healthcare professionals and personnel who are involved in the management of the 
patient have access to the patient's data. Accordingly a 'nondisclosure agreement' was 
put in place between the hospital and the call center so as to ensure confidentiality of 
patient data. The call-center was given responsibility of maintaining appointments and 
scheduling clinics for the whole hospital as well as ensuring follow-up visits. It is for 
the first time that this was implemented in healthcare industry in India & the unique 
features/objectives of the call center are: 

 
Patient services 
With the main thrust on improving the quality of patient care, the call center can 
manage all appointments and follow-up of patients for the whole hospital. The call 
center can also answer queries on all admitted patients and will provide information on 
all diagnostic and therapeutic services available, the workflow and pricing of getting a 
specific service or test done and the approximate wait times. 
 
Professional operations  
The call center can provide best-in-class service to clients with quality control at every 
stage and 100% call recording for auditing and quality purposes. 
 
 Research  
Research is one of the key mandates of academic medical institutions and a call   center 
can facilitate research by ensuring follow-up of patients, administering surveys and 
ensuring authenticity of data.  
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The call center can also take over the responsibility of logging and initial troubles 
hooting software and hardware problems all over a hospital and thus help in providing 
professional 24 × 7 support services. 
 
Inventory management and support  
It is envisaged that the call center will act as the single window for all civil, mechanical, 
and equipment-related issues for the hospital. The call center can provide complete 
audit trail for any breakdown or even and follow-up with the vendor and end user to 
ensure optimal utilization of resources. 
 
Timeline 
The project from conceptualization to full implementation took less than a year. 
Integration of various patient, administrative and biometric attendance databases was 
achieved within a period of 3 months. Interestingly, call volume has currently increased 
to about 500 calls per day . 
 

This prospective observational study was carried out over a 6-month period. Patients 
called the call centre and the specially trained call centre staff answered the calls who 
handled their simple queries, if they were unable to respond, the call was directed to the 
nurse informatics specialist on duty. The call centre staff was given special training 
regarding triaging of calls. Calls regarding queries related to appointment and minor 
queries were addressed by the call centre staff  and call related to medical queries were 
directed to nurse informatics specialist. 

Patients were also enquired about their overall experience of the visits. The 
questions asked were: 

Were your queries answered –yes, /partially answered/ no 
How was your overall experience with the call centre –good/fair/ bad 

2.1 Role of Nursing Informatics Specialist:  

Nursing Informatics Specialist receives the call from call centre .The Medical query is 
being analyzed and cross verified from the Electronic Health records  of the patients. If 
its related to home based care like Tracheostomy care ,colostomy care,fever 
management,plaster care etc the NIS provides health teaching telephonically.If it is a 
query to be consulted with doctor, NIS consults with the senior resident doctor of 
concerned department  posted on duty and  clarifies it. 

The NIS documents a tele-consultation  note in CPRS and an email alert was also 
send to the concerned consultant doctor  regarding the call. 

3. Results 

Out of the total 150 incoming calls received during the study period , 64 calls were 
medical related queries which were diverted to the nurse informatics specialist. Of the 
64 calls received by the NIS 55 (85%) were rectified by the nurses at their level and 9 
calls (14%) were further discussed with the concerned doctors. 26 (41%() cases were 
related to orthopedics, 20 (31%) were related to neuro surgery department, 14 (22%) 
calls were related to surgery and 4 (6%)of other departments.(table 1) 

Centralized help desk and support   
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Table 1. Characteristics of questions  
Characteristics of questions Frequency (percentage) 
Orthopaedics  41% 
Neurosurgery  31% 
Surgery 22% 
Other departments 6% 

Out of 26 orthopaedics cases majority of the queries i.e. 65% cases were related to 
plaster of paris related issues like itching, swelling etc. Of the 20 cases related to 
neurosurgery department 70% of cases were related to tracheostomy issues .60 %  of 
surgery cases were related to colostomy issues and other queries were fever (10%), pus 
formation (30%) . 

Out of the 64 patients 97% (62) of the patients answered that their queries were 
answered and 3% informed that their queries were partially answered. 97% of the 
subjects rated that their overall experience with the call centre was good and 3 % rated 
as fair. 

4. Discussion 

Worldwide, head injury is the single largest cause of death and disability following 
injury. The burden of head injury is greatest in low- and middle income countries 
(LAMIC), where 85% of the world’s population live. [5] 

Delhi with a population of around 15 million has the dubious distinction of having 
the largest number of road traffic accidents of any city in India. [6] The main reasons 
this project was done were twofold: firstly, there is no support structure in place to 
provide information and continuity of care for trauma patients even in cities like Delhi. 
Also, patients with trauma usually come from far distances to the hospital for 
specialized treatment and it is a major socioeconomic burden to come for follow-up 
visits. Secondly, there is a general lack of accountability in public-funded healthcare 
delivery systems (including hospitals) in developing countries like India. This has a 
cascading effect on quality of healthcare delivered to people living in rural areas. 
The only way to bridge this gap in resources is to use innovate IT solutions and one of 
them is the use of call centre with active participation of nurse informatics specialist for 
teleconsultation. This study shows that call center can be used for tele consultation with 
the help of nurses for improving the rural health care delivery and  has the potential to 
revolutionize delivery of trauma health care in an extremely cost effective manner 
which can improve patient satisfaction. 

 
 
5. Challenges 

 
Acceptability of the concept  
Acceptability of the concept of a call center for hospitals was low, especially in its 
present scope. A major challenge was to convince all stakeholders about the feasibility 
and potential of the project. 
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In the present form, there was lack of accountability in the system and change 
management wherein every process step was documented was not easily accepted by 
people. 

 
Integration of various databases  
As our hospitals had various dipartite databases such as EMR database, biometric 
attendance database, registry database, administrative database, etc, integrating them in 
to a common front-end (for the call center agents) was a major challenge and one 
which was successfully overcome. 

 As our study shows, in public-funded hospitals like ours, an integrated call center 
can provide immense tangible and intangible benefits. This model can be replicated in 
all public or private hospitals and can revolutionize healthcare management and 
delivery. Importantly, this model is completely scalable right up to the national level. 
One central call center can provide all patient-related and back-end activities to a group 
of hospitals providing huge economies of scale as well-transforming healthcare 
delivery. 

As shown by our case study, call center has the potential to revolutionize delivery 
of trauma healthcare in an extremely cost-effective manner can facilitate tele –
consultation with the help of nurses for patients in remote areas. 
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Abstract. Nursing Information Systems (NIS) are not well-adopted and accepted in 
Germany. The evaluation of a NIS deployment in a German University Hospital 
supports this assumption. A second side study in the US should point out the 
differences regarding the technical and organizational differences. We use a 
questionnaire including standardized instruments like the Unified Theory of 
Acceptance (UTAUT). Results indicated that nurses in Germany compared to in the 
US do not use nursing process documentation to the same extent. The main reasons 
behind the low usage in comparison with the US are deficits in ease-of-use, system 
performance and the high expenditure of time and paper work for charting nursing 
plans.  
Keywords. Evaluation study, Acceptance model, Clinical information systems, 
Technology Acceptance 

1. Introduction 

The University Hospital Erlangen UKER started the implementation of a Nursing 
Information System (NIS) in March 2013 on five pilot wards. The purchased NIS is an 
integrated module of the commercial EHR system and provides assessment tools based 
on standardized classifications like NANDA diagnosis and a workflow engine to assist 
the documentation of care plans. The implementation was evaluated during the system 
deployment. The results showed a low acceptance of software functionalities and 
software ergonomics. The system usage decreased in one year. Nurses report a time-
consuming and tedious use of the NIS and in performing nursing process 
documentation. The authors of previous studies have proposed that missing acceptance 
of NIS implementations is common in Germany. Previous surveys from 2002 [1], 2007 
[2] and 2014 [3] which were distributed to more than 2,000 health care institutions 
(2007 return rate 270 = 12.4%) showed, that although the installations of NIS in 
Germany increased from 7% in 2002 to (58 institutions) in 2007, often only 
documentation of procedures and interventions was covered. Nursing diagnoses 
documentation, for example, was only established in 70% and mostly restricted to few 
wards of the responding institution. Research studies and case studies stress the fact 
that the nursing process is often not well-accepted by practitioners [4–7] and there are a 
number of technical and organizational problems regarding the implementation of NIS.  

2. Study goals and objectives  

These results at the UKER render a comparison with another major hospital site, where 
NIS and care plans are well-accepted, preferably outside Germany. We choose the 
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Intermountain Medical Center (IHC) in Salt Lake City with more than 15 years’ 
experience in computerized nursing documentation and care planning as second side. 
Through empirical examination we hope to produce a more complete understanding of 
the necessary conditions of NIS adaption for the German context. The study hypotheses 
are presented in table 1.  
 

Table 1. Hypotheses 
Hypotheses 
The NIS in the US is more useful to attain gains in job performance.  
The NIS in the US is easier to use.  
The technical and organizational infrastructure to support use is better in the US.  
The nurses in the US perceived more social support to use the system. 
The nurses’ attitude toward the nursing process is more positive in the US.  

3. Methods 

3.1 Study context  

The evaluation in Germany was conducted at the University Hospital located Erlangen, 
Bavaria, which provides more than 1,300 beds, with 42 different departments 
employing more than 7,400 employees. The five NIS-pilot wards are situated in the 
departments of otorhinolaryngology (23 beds), internal medicine (24 beds), neurology 
(28 beds), surgery (27 beds) and palliative medicine (8 beds). The IHC in Salt Lake 
City is the largest hospital in Utah with 454 beds. Intermountain Medical Center 
contains five interconnected centers, including women’s/newborn care, heart/lung care, 
emergency/trauma care, outpatient care, and cancer care. The study at IHC was 
undertaken in the oncology (32 beds), surgery (32 beds) and medical units (32 beds).  

3.2 Study design  

A paper-based questionnaire was distributed to all nurses on the five pilot wards at the 
University  Hospital  in  Erlangen  and  on four  wards  of  the  IMH  Medical  Center. 
Participation was voluntarily and anonymous. The questionnaire contains four parts: 
Part A concerned basic demographic data such as age, position, working experience; 
computer skills and time spent at the computer. 
Part B examined the use of the different NIS functionalities. Users were asked to rate 
their usage of different functionalities with “yes” and “no”. The different 
functionalities of the local NIS were examined in a pre-analysis.  
Part C contains the NACT scale to survey the attitude toward the nursing process 
documentation [8]. Users were asked to rate their level of agreement to the statements 
using a four-point Likert scale, where “1” corresponded to “disagree strongly” and “4” 
corresponded to “agree strongly”. 
Part D was based on the Unified Theory of User Acceptance (UTAUT) research model 
and comprised questions about the nurse’s acceptance of the local NIS [9]. The 
UTAUT research model includes four core determinants: performance expectancy 
(PE), effort expectancy (EE), social influence (SI) and facilitating conditions (FC) to 
explain user’s acceptance and usage. Users were asked to rate their level of agreement 
to the statements using a five-point Likert scale, where “1” corresponded to “disagree 
strongly” and “5” corresponded to “agree strongly”. 
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Data analysis of the questionnaire comprises the calculation of the frequencies of the 
responses for questions using SPSS 20.0. All continuous variables will be summarized 
using the following descriptive statistics: n (non-missing sample size), mean, standard 
deviation, maximum and minimum. The reliability of the different scales is assessed 
using Cronbachs alpha (α). Differences between groups (IMH/UK ER) will be 
determined by Mann-Whitney-U-Test for continuous data and by chi-square (χ²) test 
for categorical data.  

4. Results  

4.1 Socio-demographic data and reliability  

A total of 225 questionnaires were collected; 122 in Germany and 103 in the US. This 
resulted in a net response rate of 28% in Germany and 15% in the US. No confounding 
effect of work experience (Mann-Whitney-U-Test; p = 0,116) was found, but regarding 
age (p = 0,05) and gender (χ²test; p = 0,032). See Table 1.  

Table 2. Sociodemographic data. 
Setting N Age Gender Work experience 

  In years Female Male In years 
UK ER 122 38,78 86 29 3.73 

IMH 103 34,28 59 8 6.69 
 
The reliability (expressed as Cronbach alpha) of the scales is displayed in table 2. Most 
alphas meet the minimal requirements of Nunnaly (>.70) [10]. The scale of the 
construct Facilitating Conditions does not meet the minimal requirements (α = 0.381). 
A closer inspection of the latter scale showed that one item did not correlate with all 
other items. After removal of this item, the reliability increased significantly (α = 
0.677). 

Table 3. Reliability of the Scales (¹Internal consistency reliability: Cronbach’s Alpha; *recoded: they were negatively 
phrased 

Model Construct Abbr. Items ICR¹ 
UTAUT  Performance Expectancy  PE U6, RA1, RA5 0.861 
UTAUT Effort Expectancy EE EOU3, EOU5, EOU6 0.871 
UTAUT Facilitating conditions  FC PBC2, PBC3, (PBC5*), FC3 0.677 
UTAUT Social Influence SI SN1, SN2, SF2 0.639 

NACT [8] Nursing process documentation NA 1, 2*, 3*, 4, 5*, 9, 10, 11, 19 0.711 

4.2 Acceptance of the Nursing Information System and the nursing process  

Table 3  presents  the  average  rating  of  the  different  constructs  per  group. Overall  the 
results showed a moderate acceptance of the various measures.  
 

Table 4. Descriptive statistics  (²Standard derivation; ³Mann-Whitney-U-Test for hypothesized significant differences)  
  UK ER  IMH  p-value³ 

 range mean s.d.²  range mean s.d.²   
PE 1-5 2.4350 0.99751  1-5 3.7451 0.78199  p = 0.000 
EE 1-5 2.7479 0.85481  1-5 3.7516 0.71132  p = 0.000 
FC 2-5 3.8174 0.56372  1-5 3.8176 0.62895  p = 0.933 
SI 1.33-5 3.1871 0.90637  1-5 2.9462 0.96646  p = 0.303 

NA 1.88-3.63 2.7996 0.41155  1.25-3.63 2.7699 0.49116  p = 0.959 
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Differences were found in rating of performance expectancy (PE) and effort expectancy 
(EE). In the German group the mean scale rating was significant lower, so they see less 
ease associating with the system and also do not believe that using the system will help 
to attain greater job performance. For example only 11.6% in the German group agree 
that “Using the system enables accomplishing tasks more quickly”; instead, in the US 
group, 65.4% agree. Other findings that stand out are the high ratings on the social 
influence and facilitating condition scale on both sides. The hypotheses about more 
social support and better organizational and technical infrastructure were rejected: 
German and American nurses seemed to have equally good support to use the system. 
The German nurses confirm a high support from senior management using the system 
(mean = 4.12). The mean scale rating of the nursing process (NACT scale) also 
indicates a similar attitude of both groups. When analyzing each statement we found 
the following points of interest. Nurses in Germany rate the time exposure (“care plans 
are too time-consuming”) and the effort of care plans (“care plans are too much 
paperwork”) significantly higher than in the US, even if they are also convinced that 
nursing plans have a high effect on the quality of care. 
 
Table 5. Result summary  

Hypotheses Result  
The NIS in the US is more useful to attain gains in job performance.  Supported. 
The NIS in the US is easier to use.  Supported. 
The technical and organizational infrastructure to support use is better in the US.  Not supported. 
The nurses in the US perceived more social support to use the system. Not supported. 
The nurses´attitude toward the nursing process is more positive in the US.  Not supported. 

4.3 Use of NIS functionalities  

Figure 1 illustrates the usage of different NIS functionalities. The NIS in both countries 
offers the possibility to chart nursing diagnosis, goals, interventions and a nursing 
assessment. We also ask for the use of the NIS for the shift handover. The results show 
a significant differences in the usage of the nursing diagnosis (χ²test, p = 0.001) and 
nursing goals (χ²test, p = 0.000). In Germany more than 60% of the nurses do not use 
the diagnosis and goals. Nearly all nurses chart the assessment and the interventions, so 
there are no differences between German and US usage. The data also suggest the great 
difference in the use of the NIS to support communication. According to the statistics 
only 5% of the German nurses have the NIS in use at the handover. 
 
Table 6. Self-reported use of functionalities 

Usage of NIS functionalities  UK ER  IMH 
Nursing diagnosis.  38,65 % 71,7% 
Nursing goals  45,6% 80,4% 
Nursing interventions  86,0% 81,8% 
Nursing assessment  96,0% 81,8% 
Using the NIS for handover situations  5,3% 66,7% 

5. Discussion  

The objectives of this study were to analyze the necessary conditions for a well-adapted 
system. We could illustrate that the nurses in the US have a higher acceptance of the 
NIS, leading to higher ratings on the performance expectancy and effort expectancy. 
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The reason behind the greater performance can be seen in the NIS design. The NIS in 
the US does not have strict workflows, free text input is allowed and the catalogue for 
nursing diagnosis is well selected. The German NIS is an integrated module of the 
commercial EHR system and offers internationally standardized classifications like 
NANDA and a workflow engine to assist the planning and the documentation of care, 
which restricts the freedom of individual care plans. With further regression analysis 
we will get a better insight which UTAUT constructs are the best predictors of the 
acceptance and use of NIS. UTAUT is considered state-of-the-art in technology 
evaluation [11], but some previous studies in the medical field using UTAUT suggest 
that the model can only explain around 30% of the variance in behavioral intension 
[12–14] this is lot less than the 70% Venkatesh at al. found when they developed the 
model. We also see the need for a deeper analysis of the different constructs by using 
qualitative data. The organizational structure in both countries is quite different. For 
example the specialization into RNs and CNAs does not exist in Germany. The 
comparison of the work organization using observations or interviews could be the 
right way to gain a better understanding of the factors influencing the adoption.  

6. Acknowledgment  

This work was supported by a grant from the German Exchange Service for Ph.D.-students. 

References 

[1] N.T. Shaw, ‘CHEATS’: a generic information communication technology (ICT) evaluation framework. 
Computers in Biology and Medicine 2002;32:209–20. 

[2] U. Hübner, B. Sellemann, D. Flemming, M. Genz, A. Frey, IT-Report Gesundheitswesen: Schwerpunkt 
eBusiness Schwerpunkt Pflegeinformationssysteme; 2007. Available from: 
URL:www.mw.niedersachsen.de/download/10632. 

[3] U. Hübner, J. Liebe, M. Straede, J. Thye, IT-Report Gesundheitswesen: Schwerpunkt IT-Unterstützung 
klinischer Prozesse. Hannover: Schriftenreihe des Niedersächsischen Ministeriums für Wirtschaft, Arbeit 
und Verkehr; 2014. 

[4] M. Habermann, LR. Uys, The nursing process: A global concept. Edinburgh and New York: 
Elsevier/Churchill Livingstone; 2006. 

[5] M.J. Ball, Nursing informatics: Where caring and technology meet. 3rd ed. New York: Springer Verlag; 
2000. (Health informatics series). 

[6] S.K.Y. Chow, W. Chin, H. Lee, H. Leung, F. Tang. Nurses’ perceptions and attitudes towards 
computerisation in a private hospital. Journal of Clinical Nursing 2011 

[7] E. Ammenwerth, EDV in der Pflegedokumentation. Hannover: Schlütersche; 2003. 
[8] G.S. Bowman, D.R. Thompson, T.W. Sutton, Nurses’ attitudes towards the nursing process. Journal of 

Advanced Nursing 1983;8:125–9. 
[9] V. Venkatesh, M.G. Morris, B.D. Gordon , F.D. Davis, User Acceptance of Information Technology: 

Toward a Unified View. MIS Quarterly 2003;27:425–78. 
[10] K. Saranto, C.A. Weaver, P. Chang, editors, Nursing Informatics 2014: East Meets West eSMART : 

Proceedings of the 12th International Congress on Nursing Informatics Taipei Taiwan 2014.06.21-25. 
Amsterdam: IOS Press; 2014. (Studies in health technology and informatics; vol 201). 

[11] E. Ostensen, I. Svargard, A.B. Fossberg, A., Moen Evaluation of Ambient Assisted Living Interventions 
- Which Tool to choose? In: Saranto K, Weaver CA, Chang P, editors. Nursing Informatics 2014: East 
Meets West eSMART : Proceedings of the 12th International Congress on Nursing Informatics Taipei 
Taiwan 2014.06.21-25. Amsterdam: IOS Press; 2014. p. 160–6  

 [12]B. Pynoo, P. Devolder, W. Duyck, van Braak J, Sijnave B, Duyck P. Do hospital physicians’ attitudes 
change during PACS implementation? A cross-sectional acceptance study. International Journal of 
Medical Informatics 2012;81:88–97. 

[13] É. Maillet, L. Mathieu, C. Sicotte, Modeling factors explaining the acceptance, actual use and 
satisfaction of nurses using an Electronic Patient Record in acute care settings: an extension of the 
UTAUT. International Journal of Medical Informatics 2015;84:36–47. 

[14] B. Kijsanayotin, S. Pannarunothai, S.M. Speedie, Factors influencing health information technology 
adoption in Thailand’s community health centers: Applying the UTAUT model. International Journal of 
Medical Informatics 2009;78:404–16. 

A.-M. Vollmer et al. / Evaluation of Acceptance of Nursing Information System122



Advancing Nursing Informatics in the Next 

Maxim TOPAZ a,1, Charlene RONQUILLO b, Laura-Maria PELTONEN c, Lisiane 
PRUINELLI d, Raymond Francis SARMIENTO e, Martha K BADGER f, Samira ALI g, 

Adrienne LEWIS h, Mattias GEORGSSON i, Eunjoo JEON j, Jude L. TAYABEN k, 
Chiu-Hsiang KUO l, Tasneem ISLAM m, Janine SOMMER n, Hyunggu JUNG o, 

Gabrielle Jacklin ELER p, and Dari ALHUWAIL q 
 

aHarvard Medical School & Brigham and Women's Hospital, Boston ,USA, bUniversity 
of British Columbia, Vancouver, Canada, cNursing Science, University of Turku and 

Turku University Hospital, Turku, Finland, dUniversity of Minnesota, School of 
Nursing, MN, USA, eNational Institute for Occupational Safety and Health, U.S. 

Centers for Disease Control and Prevention, USA, fUniversity of Wisconsin-Milwaukee, 
Milwaukee, Wisconsin, USA, gCarlow University, Pittsburgh, USA, hUniversity of 

Victoria, Victoria, Canada, iBlekinge Institute of Technology, Karlskrona, Sweden, 
jCollege of Nursing, Seoul National University, Seoul, Republic of Korea, kCollege of 

Nursing, Benguet State University, La Trinidad, Benguet, Philippines, lTzu  Chi 
University of Science and Technology, Taiwan, mDeakin University, Victoria, Australia, 
nHospital Italiano, Buenos Aires, Argentina, o University of Washington, Seattle, USA, 

pInstituto Federal do Paraná – IFPR, Londrina, Brazil, qDepartment of Information 
Systems, College of Engineering & Information Technology, University of Maryland, 

Baltimore County (UMBC), USA 

Abstract. In the summer of 2015, the International Medical Informatics 
Association Nursing Informatics Special Interest Group (IMIA NISIG) Student 
Working Group developed and distributed an international survey of current and 
future trends in nursing informatics. The survey was developed based on current 
literature on nursing informatics trends and translated into six languages. 
Respondents were from 31 different countries in Asia, Africa, North and Central 
America, South America, Europe, and Australia. This paper presents the results of 
responses to the survey question: “What should be done (at a country or 
organizational level) to advance nursing informatics in the next 5-10 years?” (n 
responders=272). Using thematic qualitative analysis, responses were grouped into 
five key themes: 1) Education and training; 2) Research; 3) Practice; 4) Visibility; 
and 5) Collaboration and integration. We also provide actionable 
recommendations for advancing nursing informatics in the next decade. 
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1. Introduction 

Nursing Informatics (NI) integrates nursing, informatics and computer sciences to 
promote human health. To date, some significant achievements by NI pioneers include 
development of several standard terminologies [1] and implementation of effective 
interventions to improve patient outcomes [2]. However, there are many areas for 
future development, for example, creating and integrating NI education into nursing 
curricula; a challenge remaining in many countries [3]. There are also several 
significant barriers that hinder the implementation and meaningful use of nursing 
information systems, such as clinical decision support systems [4]. 

Recurring questions around NI priorities for the future have been raised by in 
recent discussions within the International Medical Informatics Association – Nursing 
Informatics (IMIA-NI) Student Working Group. To address these questions, our 
student group created and distributed an international survey of current and future NI 
trends in the summer of 2015. This paper presents the thematic analysis of 
recommendations on the advancement of NI as reflected by responses of 272 
international NI researchers and practitioners. 

2. Methods  

Survey creation and distribution: This cross-sectional survey explored current and 
future trends in NI. The survey was disseminated electronically and responses were 
collected using Google Forms. Questionnaire development was iterative and informed 
by current NI literature [5-6]. The final questionnaire was translated into six languages 
(Arabic, English, Korean, Portuguese, Spanish and Swedish). Each translation was 
conducted by a nurse with a background in informatics and who spoke the native 
language.  Translations were validated by at least two other native speaking NI 
professionals and revised until a final version was generated. Qualitative responses 
from the various translated versions of the survey were translated to English. 
Translations of survey responses were conducted by the same nurses who translated the 
original survey questions; each translated response was validated for accuracy by one 
or two additional native language speakers who were also fluent in English. The study 
received a supportive ethical statement from the University of Turku, where it was 
coordinated. Data were collected between August and September 2015. Any nurse (or 
other allied health professional) with experience in NI (clinical or academic) was 
eligible to participate. We used snowball sampling to reach as many international 
respondents as possible. The questionnaire consisted of twenty-four questions and both 
structured and open-ended response options. There were eight demographic questions 
(professional background; highest degree received; clinical or academic role; years of 
NI experience; country and city) and sixteen questions on the current state of nursing 
informatics. This paper focuses on qualitative responses to the question: “What should 
be done (at a country or organizational level) to advance NI in the next 5-10 years?” 

Qualitative thematic analysis: Narrative responses were independently analyzed 
by two authors experienced with qualitative data analysis (CR, MT). To analyze the 
responses, we used thematic analysis: a qualitative descriptive approach for identifying, 
analyzing and reporting themes within data [7]. Each response was first independently 
examined by two authors and one or more themes for each response were suggested in 
a spreadsheet. After an initial categorization of all responses, the authors discussed the 
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themes that emerged and consolidated a list of five major themes. Each author went 
back and examined each of the responses in relation to the broader themes identified. 
The themes for each response were merged and the two authors achieved consensus on 
the themes for each response [7]. The results were shared with two other members of 
the student group for validation. 

3. Results 

Out of 402 total survey participants, 272 (67.7%) responded to the question regarding 
recommendations on the advancement of NI. Responders were from 31 different 
countries in Asia, Africa, North and Central America, South America, Europe, and 
Australia. The majority of respondents were nurses (87.8%) with Bachelors (28.25%), 
Masters (39.75%), and PhD (28.75%) degrees. Clinical roles ranged from staff (33%), 
middle management (25.8%), upper management (16.4%), or other (24.8%). Those 
identifying with academic roles included students (22.9%), teachers/instructors (16.9%), 
and professors (36.4%). The 57.8% of respondents did not receive formal education in 
NI, 32.9% received formal NI education, and 9.3% were current students or received 
education in another informatics field. 

4. Discussion 

Five key themes were identified among the narrative responses: 1) Education and 
training; 2) Research; 3) Practice; 4) Visibility; and 5) Collaboration and Integration. 

1) Education and Training: Specific details of respondent recommendations 
centered on training and specialized NI education. For instance, a prevalent sub-theme 
related to the need to develop and deliver specialized informatics education across 
various nursing roles (e.g., from students to leadership), and making available 
advanced NI education for those who wish to pursue NI specialization. Incorporating 
NI as a mandatory component of nursing education and training was another salient 
sub-theme. Specifically, aiming for the inclusion of informatics as required learning in 
undergraduate nursing curriculums, for staff nurses, and for nurses in leadership and 
administrative roles, were noted as important goals to target in the near future. This 
theme aligns with recent literature reports identifying the critical need in integration of 
NI education into nursing curricula and practice internationally [8]. 

2) Research: In general, several respondents explained the rationale for more 
research in NI, e.g., “Continue conducting research showing the impact of NI on 
improving patient care via improved decision making by nurses.” Additionally, even in 
countries where NI funding seemed to be more available, participants felt that NI 
specific funding opportunities should be increased (for instance by the National 
Institute of Nursing Research in the U.S.). 

3) Practice: Interestingly, participants from countries with either low or high 
health information systems adoption rates indicated that better and more prevalent 
nursing systems are critically needed. Several participants suggested making those 
systems obligatory for nursing documentation and reporting, similar to what was done 
for physicians in the U.S. under the Meaningful Use regulations [9]. Another practice 
sub-theme was a recommendation on an increased support for professional roles such 
as Chief Nursing Information Officers (CNIO) or other types of field informatics 
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specialists: “Every organization should include the position of CNIO”. Another 
frequent theme was the creation of more nursing specific information systems. Finally, 
several participants recommended improving systems’ usability, for example, 
“Enhancing nursing information systems usability and better understanding of the use 
of structured vs. unstructured documentation by demonstrating the impact on patient 
outcomes.” 

4) Visibility: Responses highlighted the need for increased awareness of what NI 
is, its relevance in health systems and the representation of NI at leadership, 
organizational, and policy levels. The suggestion to “Demand a seat at the table when 
decisions are being made related to health information technology at all levels”, 
reflected a common sentiment across responses. To improve the visibility of NI and its 
representation, respondents mentioned the need to demystify NI within nursing and 
across other disciplines. Clearly linking nursing specific data in electronic health 
records to health outcomes and improved decision-making was identified as another 
key strategy for improving the visibility of NI and establishing its centrality as part of 
nursing work. 

5) Collaboration and Integration: The need for integration of NI as part of the 
larger informatics and health fields included two key sub-themes: i) the need for 
integration of all health disciplines as key components of information systems; and ii) 
multi-disciplinary collaboration in the strategic planning, development, 
implementation, and evolution of the various health informatics disciplines. 
Respondents suggested maximizing impact of health informatics as a whole by 
establishing a common voice: e.g., “Develop…informatics initiatives that demonstrate 
a united front across a broad range of nursing and non-nursing organizations.” 
Finally, combining resources at the international level, among various nursing 
organizations, between research and practice, and integrating this collaborative and 
multidisciplinary approach into nursing education, was identified as key strategy. 
Table 1. Summary of recommendations based on thematically grouped survey responses. 

Topic Recommendations 
Education and 
training 

Integrate NI contents into all levels of nursing curricula. 
Provide continuous, practice-relevant NI education opportunities to practicing nurses and 
other interdisciplinary stakeholders. 
Prepare more nurses with NI background to enrich the current teaching workforce. 

Research Create more funding opportunities for NI research (at a government and other levels). 
Existing research funding institutions (e.g., the National Institute of Nursing Research- 
NINR- in the U.S.) should allocate NI specific funds. 

Practice Make nursing information systems a requirement for all the nurses to improve patient 
outcomes. 
Increase support for roles such as Chief Nursing Information Officers or other types of 
field informatics specialists at organizational/country levels. 
Create better, more nursing specific and usable information systems. 

Nursing 
informatics 
visibility 

Increase awareness of NI relevance in health systems, and the representation of NI at 
leadership, organizational, and policy levels. 
Create clear linkages between nursing data and health outcomes and improved decision-
making by nurses in the current information systems. 

Collaboration 
and integration 

Create tangible strategies for integration of all health disciplines as key components of 
health information systems. 
Increase multi-disciplinary collaboration to advance development, implementation, and 
evolution of the various health informatics disciplines. 
Combine resources at the international level, among various nursing organizations, 
between research and practice, and integrate collaborative and multidisciplinary 
approaches as foundations in NI education. 
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Limitations: Our study has several limitations. First, the generalizability of our 
survey results is limited due to small numbers of participants from certain geographic 
regions (e.g. from African countries). The snowball sampling approach was also 
limited by the reach of our respective networks and only reached certain organizations 
and practitioners while others were not included.  

5. Conclusions 

This study describes one of the largest international surveys on the future trends in 
NI with respondents from 31 countries. Other previous studies have surveyed nursing 
informatics at an international level [10-11]. However, previous studies have focused 
on solely research priorities; this survey includes inquiry about NI practice. Our 
qualitative analysis revealed five central areas of recommendation for advancing NI 
research and practice in the next 5-10 years: 1) Education and training; 2) Research; 3) 
Practice; 4) Visibility; and 5) Collaboration and integration. The recommendations 
identified in this study point to actionable steps needed to move NI forward in practice 
and address the NI research priorities identified in other recent studies [10]. More 
insights from the survey can be found here [12] and other upcoming publications.  
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Abstract. A trigger is a powerful tool for identifying adverse events to measure 

the level of any kind of harm caused in patient care. Studies with epilepsy patients 

have illustrated that using triggers as a methodology with data mining may 

increase patient well-being. The purpose of this study is to test the functionality 

and validity of the previously defined triggers to describe the status of epilepsy 

patient’s well-being. In both medical and nursing data, the triggers described 

patients’ well-being comprehensively. The narratives showed that there was 

overlapping in triggers. The preliminary results of triggers encourage us to develop 

some reminders to the documentation of epilepsy patient well-being. These 

provide healthcare professionals with further and more detailed information when 

necessary. 

Keywords. Trigger, data mining, text mining, medical records, nursing 

documentation 

1. Introduction 

A trigger is a powerful tool for identifying adverse events in order to measure the level 

of any kind of harm caused in patient care [1,2]. There are also triggering factors (TFs), 

which refer to chemical or physiological stimuli that may precipitate a seizure [3]. The 

Global Trigger Tool (GTT) methodology, developed by the Institute for Healthcare 

Improvement (IHI) in 2003, is a retrospective review of a random sample of inpatient 

hospital records using ’triggers’ to identify possible adverse events or adverse drug 

events [2]. The use of triggers as a methodology enables achieving improvements that 

affect patient outcomes and safety in different healthcare processes and settings. 

Published studies in which trigger tool methods have been used have identified a wide 

range of adverse events in randomly selected adult patients [3–5].  

Studies with epilepsy patients have illustrated that using triggers as a methodology 

with data mining may increase their well-being [6-7]. Epilepsy is a varied group of 

neurological diseases with respect to its etiology, symptoms and prognosis [8]. Despite 

all advances, approximately 30% of patients have a drug-refractory condition with the 

significant associated comorbidities of depression and cognitive impairment, which is 
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multi-factorial: AEDs (antiepileptic drugs), genetic factors, seizures and interictal 

epileptiform discharges (IEDs) all contribute to the patient’s status [9-10]. 

2. Aims and objectives 

The purpose of this study is to test the functionality and validity of the previously 

defined triggers in order to describe the status of epilepsy patients’ well-being. The 

triggers will function as patient-specific indicators highlighting changes in patient well-

being. The following objectives were defined. 

 

• How valid are the triggers in medical data?  

• How valid are the triggers in nursing data? 

• What kind of overlapping can be found in the clinical data? 

 

The future aim is to develop reminders to be used by nurses and physicians in the 

documentation of epilepsy patients’ well-being. 

3. Methods 

3.1. Text Mining and Data Mining 

Text mining is defined as the process of discovering knowledge and structure from 

unstructured data [11]. Text mining is concerned with looking for patterns in text, 

while data mining can be loosely described as looking for patterns in data [12]. The 

similarity between text mining and data mining conceals real differences [12]. Data 

mining can be more fully characterized as the extraction of implicit, previously 

unknown, and potentially useful information from data. The information is implicit in 

the input data: it is hidden, unknown, and could hardly be extracted without recourse to 

the automatic techniques of data mining. With text mining, the information to be 

extracted is clearly and explicitly stated in the text. It is not hidden at all, and from a 

human point of view, the only sense in which it is “previously unknown” is that human 

resource restrictions make it infeasible for people to read the text themselves. [11-12] 

Text mining strives to bring information out of the text in a form that is directly 

suitable for processing by computers, with no need for a human intermediary [12]. 

In this study, SAS Enterprise Miner® has been used to identify highly related 

phrases [13]. SAS is a set of interactive data preparation tools and enables addressing 

filtered outliers and develops segmentation rules. It produces high quality data mining 

results tailored and optimally suited to specific triggers. 

3.2 Materials and procedures 

The electronic data was received from a Finnish tertiary hospital (2009–2013). All 

medical and nursing records of randomly selected adult epilepsy patients (N=100) were 

reviewed using triggers [14]. The 13 triggers and their synonyms were used as 

keywords. With keywords and their combinations SAS program extracted phrases from 

the research data which all were manually, individually and independently interpreted 

by each researcher.  
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4. Results 

One hundred patients’ medical and nursing records were reviewed using the triggers. 

Based on the findings, the triggers described patients’ well-being comprehensively. 

There were little differences in the frequencies of triggers between physicians and 

nurses (Table 1) in the mining. Cognitive symptoms, socioeconomic problems, sleep 

and insomnia, and quality of social life seemed to be triggers commonly found both in 

medical and nursing documentation with text mining. 

Table 1. Epilepsy Patient Triggers and Triggers’ Frequency of Occurrence. 

Trigger Medical Records (f) Nursing Records (f) 

Headaches 89 87 

Dizziness 94 75 

Visual symptoms 98 63 

Cognitive symptoms 100 98 

Mental symptoms 95 83 

Vitality 95 93 

Sleep and insomnia 100 96 

Bowel symptoms 81 69 

Hormonal imbalance 83 53 

Skin problems 80 63 

Weight fluctuation 94 70 

Quality of social life 100 96 

Socioeconomic problems 100 98 

 

Triggers, seldom found in both medical and nursing documentation, were; bowel 

symptoms, hormonal imbalance, and skin problems. In addition, in nursing 

documentation, there were fewer instances of the triggers of dizziness, visual 

symptoms, and weight fluctuation. Overlaps and inexactitudes were frequent in first 

mining. 

Data mining brought to light a different emphasis in medical and nursing 

documentation (Figure 1). The narratives suggested that there were parallel triggers. 

 

Figure 1. Sample Headaches and Dizziness Triggers in Medical and Nursing Documentation. 
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5. Discussion 

The results of the previously defined triggers encouraged us to continue and test their 

functionality with clinical data. SAS Miner allowed us to focus on the core during 

several sequences and screen out well-being of patient. In both medical and nursing 

data, the triggers described patients’ well-being comprehensively. There was a different 

emphasis in medical and nursing documentation, which underlines a multi-professional 

collaboration. The preliminary results of triggers encourage us to develop some 

reminders to the documentation of well-being in epilepsy patients. A reminder provides 

healthcare professionals with more specific information when necessary. Reminders 

could be designed to reflect best practice and notify healthcare professionals to take or 

avoid a certain action [15]. The reminder could be e.g., a sticker on medical and 

nursing notes and enable quick access to patient-specific best practice. This study was 

limited by the fact that it was conducted in a single hospital. The strength of the study 

was that the review team was experienced. Clinical computer systems already have 

features that can alert users about patients who need to be called for medical treatment 

and remind the users of actions that need to be taken [7]. If used properly, these are 

important safety features.  

Future research will particularly need to address the issue of replication of 

evaluations, the suitability of the technologies, and the usability and acceptability of 

using these technologies in medical and nursing documentation. The results offer 

healthcare personnel an opportunity to develop epilepsy patients’ care documentation. 

Electronic documentation will improve the quality and safety of care provided by 

standardizing both structures and content of health records. 
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Abstract. The benefits associated with the computerization of clinical records are 
known since a long time ago. Documentation evolution from paper to electronic 
format aims to always improve communication, reduce errors and facilitate 
continuity of care. Ideally when improvements to nursing records are 
contemplated, they should consider the nurses needs, new functionality workflow 
impacts and correspondence with representation models of standardized data that 
are specific to their domains practices. The aim of this study was to describe the 
development and implementation of computerized nursing record at Hospital 
Italiano de Buenos Aires.  

Keywords:  Electronic nursing record, Nursing process, Nursing taxonomy, 
Electronic health records 

1. Introduction 

Paper has been the format to support most of health records generating difficulties with 
the content, storage, availability, accessibility of information and resulting in losses, 
confusion and illegibility [1-2]. These issues and the increase in volume, complexity 
and diversity of healthcare information have determined the need to distribute it in 
information systems in an effective and efficient way [3]. Electronic health records 
(EHR) are implemented in order to reduce medical errors associated with medication; 
make more effective communication and facilitate the availability of information for 
educational purposes and research as well as ensuring the continuous health care [4-5]. 
Nursing records are important part of clinical documentation being registration of 
nursing process a very important section. However, when evaluating nursing record 
integration of nursing process (NP) and nurse documentation is not always evidenced 
[6-7]. Electronic nursing records have been developed in different organizations to 
increase the quality of the records but need to understand in depth the impact on the 
nursing process documentation [8]. Several studies have reported that due to the use of 
computerized records has increased the completeness of routine nursing assessments 
and care plans [9], quality and quantity of documentation and how often parts of NP 
are registered [6].  

The aim of this study is describe the development and implementation of the 
computerized nursing record at Hospital Italiano de Buenos Aires (HIBA).  
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2. Methods 

Hospital Italiano de Buenos Aires (HIBA) is a teaching hospital that serves 3 million 
consultations and 45,000 surgical procedures a year providing an infrastructure of 750 
inpatient beds. Staff is composed of 2800 doctors, 1500 nurses and 1900 employees 
spread among administrative and support staff.  

The EHR is home-developed by the Department of Health Informatics (DHI), 
problem-oriented and patient-centered. It started out in 1998 generalized to different 
levels of care and specialty care groups including nursing. The nursing record was 
developed in stages beginning with a digital literacy process in conjunction with the 
development and integration of administrative applications, followed by a redesign of 
the paper records with subsequent digitization and computerization in stages 
culminating in a substantial modification of architecture and data model.  

In recent years the Joint Commission International (JCI) accreditation process 
taking place at HIBA promotes changes in the information system. Over the same 
period the DHI standardized and implemented a process of user-centered design (UCD) 
practices establishing procedures of design and evaluation of information systems. We 
describe the evolution of the electronic nursing record (ENR) with emphasis on the 
major periods of time. 

3. Results 

The most important milestones achieved during computerization of the nursing record 
at every stage are outlined in Figure 1. 
 

 
 

Figure 1: HIBA electronic nursing record evolution 
 
 
� Digital literacy: in 2000 nurses achieve access to hospital internal network 

(intranet) and institutional e-mail. Also received training in management 
software for invoicing of supplies and drugs. 

� Development and integration of administrative applications: in 2004 an 
admission, discharge and transfer (ADT) system were implemented to keep 
the hospital census and an application to nursing resources distribution and 
management (both online).  
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� Redesign of paper records: In 2007 HIBA had 64 models of different papers 
records. Information was restructured by modifying the medical prescriptions. 
NR it was also modified in sections of initial assessment - notes; vital signs 
control, fluid balance and pain assessment. 

� Digitization-Scanning: in 2008 format of record sheets changed for 
digitization. In parallel, clinical pharmacists 'transcribed' on a daily basis to an 
online pharmacy management (SAF) medical prescriptions. Outside the 
scheduled hours, nurses did. 

� Computerization: In 2010 paper record was computerized including sections 
of medication administration, hydric balance, vital signs control and free-text 
notes area.  Census management remained and assessment of pain was not 
included. In 2012, ENR was organized according to NP stages in sections of 
initial assessment, care planning, implementation and evaluation. Each section 
could be used in sequence or not. By 2013 evaluation and audit of nursing 
records showed high variability because of free-text format and the 
'dissociated' sections threatened nursing process clinical documentation. The 
information recorded remained 'static' affecting communication and continuity 
of care. Considering the nurses Department requirements to have a nursing 
record based on a)Virginia Henderson conceptual model, b)NANDA-NIC-
NOC (NNN) classifications, c) patient safety international goals , and d) JCI 
accreditation process, an interdisciplinary team worked in a new version of the 
ENR with the strategies outlined in table 1. Due to the legacy system 
constraints, the architecture and data model changed and precluded the 
gradual implementation. Therefore a process of training and support pre and 
post system implementation was required. 

 
 
 
Table 1: Development strategies for the redesign of HIBA electronic nursing record in 2013   
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4. Discussion 

We described the process of development and implementation of the electronic nursing 
record at HIBA. To reach the last deployed version it took more than 10 years of 
development and change of organizational paradigm to progress from a record model 
with a vision of the nurse 'executing' planned by other professional care to a model 
based on nursing conceptual framework grounded in the scientific method. All 
innovation involves an adjustment period to the new features that will vary according 
to adopter’s characteristics and stages of behavior that is going through [10] but, 2013 
ENR introduced not only new capabilities but the requirement to document according 
to nursing process logic using NNN standardized taxonomies under terminological 
control. Recommended practice when records are computerized if you want to share 
and reuse information, representing variability, complexity and richness of the different 
nursing domains [11-12]. 

Different determinants joined together: nurses’ digital literacy at the beginning; 
followed by adaptations to technological changes, expansion of computer equipment, 
connectivity and PCs availability per nurse, as well as changes in the registration tool 
that intensified in recent years or even latest version implementation modality (Big 
Bang). Incorporating UCD techniques for the redesign of the ENR interface followed 
workflow and clinical trial performed by professionals, increasing the chances of being 
truly support nursing work [13]. Considering that nurses have expressed to feel 
excluded from discussions in decision-making about EHR [14], this strategy led to 
mitigate unintended consequences of implementing an EHR [15]. 

In pre-deployment training instances, emerged as concern the possible increase of 
time associated with the new ENR, so different lines of research were initiated by 
stages aimed at determining the expectations and perceptions of nurses regarding 
registration [16] as well as the study of the time needed to perform nursing activities 
including documentation relating to pre EHR implementation [17]. Post 
implementation measurements and evaluation are currently in preliminary stage of 
preparation.  

Finally, the new record turned out to be a documentation tool but would be a 
training instrument and conceptual reinforcement, requiring a strong support post 
implementation. Because the reasoning associated to NP logic involves cognitive 
processes and knowledge that Argentine’s nurses education provides extremely 
heterogeneous [18, 19]. 
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Utilizing Health Analytics in Improving 
Emergency Room Performance 
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Abstract. Emergency room performance improvement has been a major concern 
for healthcare professionals and researchers. ER patients’ length of stay and 
percentage of patients leaving without treatment are two of the most important 
indicators for performance monitoring and improvement. The main objective of 
this study is to utilize health analytics methods in identifying areas of deficiency, 
potential improvements and recommending effective solutions to enhance ER 
performance. ER data of 2014 were retrospectively retrieved in January 2015 and 
analyzed for significant variables affecting inpatient admission rates. Patient 
Acuity Level was the significant variable on which the recommendations were 
based. A Fast-Track area was redesigned and dedicated for managing lower acuity 
level patients; CTAS levels 4 and 5. The performance of the ER has been 
monitored for the first six months of 2015 and compared to 2014. 29% 
improvement was achieved on shortening the total ER LOS and 30% improvement 
was achieved on the percentage of patients leaving ER without treatment.  

Keywords. Health Analytics, Emergency Room, Improving Performance, ER 
Length of Stay, Patients Left Without Treatment. 

Introduction 

Crowding in Emergency Room (ER) and impaired performance has become a 
major concern for healthcare professionals and researchers. ER impaired performance 
is a major barrier to receiving effective and efficient emergency care. Patients who 
present to ER face long waiting times to be treated and those under treatment face 
longer treatment time till they are admitted to the hospital or discharged home [1]. 
Some researchers analyzed the ER crowding and classified its related factors into three 
interdependent components: input, throughput and output [2]. Other researchers 
studying emergency room length of stay divided this key performance indicator into 
three intervals; waiting time, treatment time and boarding time; for patients to be 
admitted from ER to the hospital [3]. Using these conceptual models we can work on 
developing strategies and solutions to decrease the crowding of the ER and improve its 
performance. The problem of inadequate staffing, due to lack of physicians or nurses, 
low ER physicians and nurses’ productivity, low efficiency of ER staff and shortages 
of treatment areas are commonly studied throughput factors that may cause ER 
crowding and prolonged LOS [4]. Lower staffing levels or productivity of physicians 
and triage nurses predisposed patients to wait longer for care [5]. Competency of 
attending physicians in ER, in terms of skills and efficiency, and lack of, or slow, 
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responsiveness of ER nurses has been associated, in many studies, with patients leaving 
without being seen or leaving before complete treatment. The use and/or delays of the 
ancillary services, including lab, radiology and other procedures, usually prolong the 
ED length of stay [6]. This article describes in details the processes implemented in ER 
performance improvement at King Faisal Specialist Hospital and Research Center, 
Jeddah, Saudi Arabia. The executive management of the medical and clinical affairs of 
the hospital decided to utilize health analytics methods to identify areas of deficiency 
and suggest potential improvements then implement solutions and finally monitor ER 
using two main key performance indicators; the total ER length of stay for ER patients, 
reflecting the efficiency of performance [7], and the percentage of patients leaving the 
ER without treatment, including both patients who left without being seen and those 
who left before complete treatment, reflecting the effectiveness of ER performance [8]. 

1. Methods 

This study was planned on two phases. The first was to perform a retrospective 
analysis of ER data; early January 2015. The study data was retrieved from the data 
warehouse system including all data of all emergency encounters of the last year; 2014. 
A total of 26,948 encounters with valid data were retrieved. Descriptive analytics 
techniques were used in the form of calculating different variables and testing for any 
relationships between those variables and the admission status probability of the patient 
to determine which variables could be used to support executive management decisions 
regarding suggesting changes or recommending process redesign in order to improve 
the ER performance. The second phase of the study started in mid-January 2015, 
immediately after getting the full results of the analysis of the ER data. This phase 
included implementing a Fast-Track for lower acuity level ER patients; dedicating 20% 
of the ER bed capacity in addition to an added internal waiting area for those patients 
who can stay vertical instead of occupying an ER bed. Two consultant family medicine 
physicians were assigned to manage those patients with acuity level 4 and 5. The main 
objective was to assign ER physicians only to cases with higher acuity levels, 1 to 3, 
and in the same time to reduce the demand for other resources by less acute patients. 
The ER performance was monitored for any potential improvement using two 
indicators; ER length of stay and percentage of patients leaving ER without treatment. 

2. Results 

ER data was cleaned and validated then processed and analyzed exploring different 
variables that could predict any significance, deficiency or room for potential 
improvement. Eight main variables could be identified for evaluation using health 
analytics; these were: Patient Gender, Age Group, Nationality, Patient Acuity Level, 
Patient Mode of Arrival, Patient Discharge Destination, Day of Encounter and Session 
of Encounter. Three variables only had statistically significant influence on the 
admission rates of emergency patients to the hospital inpatient departments and 
services; those were Patient Acuity Level, Patient Mode of Arrival and Patient Age 
Group. Other variables did not have any significant effect on the rate of admission, 
where the most influential variable among these three variables was the Acuity Level 
of the patient which is following the CTAS – The Canadian Triage and Acuity Scale. 
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The Acuity Level of all ER patients during 2014 were analyzed and categorized, 
counting total patients visiting the ER in each acuity category and number of patients 
admitted from ER to inpatient departments and services in each category and the 
percentage of admission. The results are summarized in table 1. As the acuity level 
goes down; become less sever, the percentage of admission becomes less, which is very 
logic. About third of the cases, 32.8%, were of the acuity levels 4 and 5 where less than 
0.5% of those patients were eventually admitted to the hospital.  

 
Table 1. Patients admitted through ER compared to Total ER Patients sorted by Acuity Level during 2014. 

Code Acuity Level Admitted 
Patients % All ER 

Patients % % of Admitted 
to All 

1 1-Resuscitation 95 2.6% 145 0.5% 65.5% 
2 2-Emergent 913 24.8% 2,470 9.2% 37.0% 
3 3-Urgent 2,636 71.5% 15,489 57.5% 17.0% 
4 4-Less Urgent 38 1.0% 7,575 28.1% 0.5% 
5 5-Nonurgent 5 0.1% 1,269 4.7% 0.4% 

Total 3,687 100% 26,948 100% 13.7% 
 
The explanation of this, after investigation, was that many eligible patients might 

have problems accessing their primary care or long waiting for an outpatient 
appointment, so they come to the ER instead when they feel sick. The decision of the 
executive management of the hospital was to redesign part of the ER into a Fast-Track 
area that contained 20% of the ER bed capacity and to dedicate this area to receiving 
only patients of the least two acuity levels; 4-Less Urgent and 5-Nonurgent and in the 
same time to dedicate two consultant family physicians, who worked primarily in the 
ER, to manage only patients of these two acuity levels on a 24 hours basis and then to 
monitor the performance of the ER for a few months after this change. Starting from 
January 2015 the ER performance was monitored for both ER length of stay and 
percentage of patients leaving ER without treatment. The average ER LOS was 
consistently decreased from around 22 hours in January 2015 to less than 10 hours in 
June 2015. The ER LOS was also less comparing each month in 2015 with respective 
months of 2014, except for January, which included the implementation of the new 
Fast-Track workflow change. The numbers of patients visiting the ER over 2015 
months and respective 2014 months were insignificantly different and nearly the same 
and the numbers of working physicians and nurses were also the same, this indicates 
that the achieved improvement was mainly due to the change made in the workflow. 

 
Table 2. Total ER LOS in Hours Comparing First 6 Months of 2014 to First 6 Months of 2015. 

ER LOS (Hrs) 2014 2015 Improvement % 
January 22.4 22.7 +1.3% 
February 18.9 17.5 -7.4% 
March 20.7 14.8 -28.5% 
April 25.1 15.1 -39.8% 
May 18.5 11.3 -38.9% 
June 23.2 9.8 -57.8% 
Average 6 Months 21.4 15.2 -29.0% 
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Figure 1. Comparing Total ER LOS during the first 6 months of 2014 and 2015. 

 
The percentage of ER patients who left without treatment was also consistently 

decreased from around 19% in January 2015 to 7% in June 2015. The percentage of ER 
patients who left without treatment was also less comparing each month in 2015 with 
respective months of 2014, except for January, which included the implementation of 
the new Fast-Track workflow change. Since the numbers of patients visiting the ER 
and the number of working staff over 2015 months and respective 2014 months were 
the same, this indicates that the achieved improvement in the percentage of ER patients 
who left without treatment was mainly due to the change made in the workflow. 

 
Table 3. Percentage of ER Patients Left Without Treatment; comparing 2014 & 2015. 

ER Patients Left Without Treatment 2014 2015 Improvement % 
January 15.6% 19.4% 24.4% 
February 14.6% 14.8% 1.6% 
March 17.1% 10.9% -36.0% 
April 19.6% 9.9% -49.4% 
May 13.9% 7.3% -47.8% 
June 17.2% 7.4% -57.2% 
Average 6 Months 16.4% 11.5% -29.9% 

 

 
Figure 2. Percentage of ER patients Left Without Treatment during the first 6 months of 2014 and 2015. 
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3. Discussion 

Timeliness is considered an essential quality indicator for many healthcare services, 
especially for emergency conditions [9]. The Institute of Medicine defines six domains 
of quality of care: safety, patient-centeredness, timeliness, efficiency, effectiveness, and 
equity. ED crowding is associated with increased mortality or complications and 
morbidity in patients with time sensitive conditions or those who leave without 
treatment. At least two domains of quality of care, safety and timeliness, are 
compromised by ED crowding [10]. Many studies investigated the association between 
increased hospital occupancy rates and the increased ER crowding and prolonged ER 
length of stay or increased percentage of patients leaving without treatment [11-13]. 
Our study examined utilizing health analytics methods in identifying areas of 
deficiency, potential improvements and recommending effective solutions to positively 
enhance ER performance. Data and analysis can be used for process improvement 
through identifying variables, conducting measurements and exploring areas and 
methods of potential improvement. This study had two main limitations; 1) it examines 
the effect of one solution, implementing a Fast-Track area for low acuity ER patients, 
on the performance of the ER. 2) It examines the improvement in the ER performance 
along only two indicators. More solutions should also be examined for their effects on 
improving ER performance and more indicators should also be monitored. 
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Abstract. The Center for Medicare and Medical Services in the United States 
compares hospital’s readmission performance to the facilities across the nation 
using a 30-day window from the hospital discharge. Heart Failure (HF) is one of 
the conditions included in the comparison, as it is the most frequent and the most 
expensive diagnosis for hospitalization. If risk stratification for readmission of HF 
patients could be carried out at the time of discharge from the index hospitalization, 
corresponding appropriate post-discharge interventions could be arranged. We, 
therefore, sought to compare two different risk prediction models using 48 clinical 
predictors from electronic health records data of 1037 HF patients from one 
hospital. We used logistic regression and random forest as methods of analyses 
and found that logistic regression with bagging approach produced better 
predictive results (C-Statistics: 0.65) when compared to random forest (C-
Statistics: 0.61). 

Keywords. Predictive models, readmission, heart failure, Electronic Health 
Records, Logistic Regression, Random Forest 

1. Introduction 

A vast amount of literature over the past 20 years as well as projections into the future 
indicate that heart failure incidence and prevalence will continue to rise in the United 
States [1][2]. This situation has quality and cost implications for both patients and 
health care organizations. Hospitals concerned with disease burden, cost containment, 
and worries about penalty for high readmission rates are critically looking at 30-day 
readmissions after initial hospitalization for heart failure (HF). We intend to examine 
predictivity of the risk factors for such readmissions. 
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A systematic review of the previous models indicates that researchers have 
suggested various administrative, clinical, and psychosocial predictors of HF 
readmissions [3][4]. Recently, there is some work done to dynamically select a 
predictor set for various diseases during modeling [5]. However, there does not appear 
to be a comparison of various modeling techniques applied to the same dataset. Hence, 
we intend to apply the same set of clinical predictors to two different predictive 
models—Logistic Regression with Bagging and Random Forest—to understand the 
effort involved in constructing and running them and to see which model is better at 
predicting readmission risk in our dataset. Clinical predictors are measures of 
physiologic change and typically consist of vital signs such as heart rate, blood 
pressure, some HF specific laboratory values, and comorbidities. We also intend to 
understand the role of tuning parameters, if any, for the models and review predictor 
importance suggested by the models. 

2. Methods 

We employed observational retrospective cohort study design using health care data 
from Electronic Health Records (EHR) at Veterans Affairs Palo Alto Health Care 
System, Palo Alto, CA, USA to derive and validate the models. This system represents 
one of the oldest electronic data sources of patient information in the United States. 
Institutional Review Board of the hospital approved this project and protocols to 
protect patient-specific identifiable information were followed. 

 

2.1.  Definitions and Data Set 

The patient cohort consisted of outcome variable with two classes of patients: Class 1 
representing the patients who were readmitted for any cause within 30 days of their last 
hospitalization and the other, Class 0, representing the patients who were either not 
readmitted within 30 days of their last hospitalization or readmitted after the 30-day 
window. The 30-day window was chosen based on the prior empirical studies that 
indicated that the probability of readmission of patients with heart failure is highest 
during the first 30-day period from the earlier hospitalization [6] and also on the Center 
for Medicare Services (CMS) guidance based on the Affordable Care Act of 2010 [7]. 

We extracted six years worth of clinical data using International Classification of 
Diseases version 9 – Clinical Modification (ICD-9-CM) codes for heart failure. If 
patients had multiple episodes of 30-day readmissions, only the last readmission was 
considered. In addition, if the patient was readmitted more than once during the 30-day 
period from his/her last discharge, the last episode within the 30-day range was 
considered. We also made sure that the same patients were not repeated in the non-30-
day set if, in case, they had had other episodes of admission that were not 30-day 
readmissions. These rules made sure that (i) we did not repeat any patient within the 
30-day readmission set, and (ii) we did not repeat any patient across 30-day and non-
30-day readmission sets. We, thus, had a statistically independent and mutually 
exclusive sample of patients across the two classes of the cohort. 

The raw dataset extractions were carried out from database system running on 
Linux servers to Windows server running R language environment. In all, about 25 
million records and 10 GB of data were manipulated to arrive at the dataset 

S. Mahajan et al. / Analyzing 30-Day Readmission Rate for Heart Failure144



representing 48 predictors with 1037 patient readmissions; 180 of which were within 
30 days and 857 represented the non-30-day class. This indicated 180/1037 = 17.36% 
of 30-day readmission rate. If the repeated readmissions for the same patient were 
counted, we found the readmission rate of 260/1037 = 23.96%. This rate coincided 
with the industry reported rate of 24% by the other hospitals including United States 
government’s Medicare website. Table 1 represents the predictor set for the 
classification models. 

 
Table 1. Predictor set used for full classification models for N = 1037 patients. 

Predictor Subset Predictor Name Not 
Readmitted 

Readmitted 

Vitals Heart Rate (beats/m) 80 ± 18 81 ± 18 
 Respiratory Rate (breaths/m) 19 ± 3 19 ± 2 
 Systolic Blood Pressure (mm Hg) 128 ± 24 120 ± 21 

Laboratories Glucose (mg/dL) 111 ± 39 119 ± 50 
 Urea Nitrogen (mg/dL) 31 ± 18 30 ± 16 
 Creatinine (mg/dL) 1.9 ± 0.7 1.9 ± 0.6 
 Sodium (mEq/L) 138 ± 4 137 ± 4 
 Potassium (mEq/L) 4.0 ± 0.4 4.0 ± 0.3 
 Albumin (g/dL) 3.1 ± 0.3 3.1 ± 0.3 
 Hemoglobin (g/dL) 9.3 ± 2.8 9.0 ± 2.5 
 Hematocrit (%) 34.4 ± 3.5 34.4 ± 3.0 
 B-Natriuretic Peptide (pg/mL) 519 ± 356 550 ± 351 

Comorbidities (Only 
Disease Groups 
reported here) 

Diabetes Mellitus (n (%) 368 (78.8) 99 (21.2) 
Coronary Artery Disease (n (%)) 442 (77.7) 127 (22.3) 
Ischemic Heart Disease (n (%)) 75 (77.3) 22 (22.7) 

 MI (n (%)) 117 (72.2) 45 (27.8) 
 Rheumatic Aortic Disease (n (%)) 2 (100) 0 (0) 
 Valvular Heart Disease/Stenosis (n (%)) 201 (75.3) 66 (24.7) 
 Vascular/Circulatory Disease (n (%)) 604 (75.2) 199 (24.8) 
 Arrhythmias (n (%)) 424 (75.7) 136 (24.3) 
 Idiopathic Cardiomyopathy (n (%)) 191 (71.8) 75 (28.2) 
 Renal Disease or ESRD or Dialysis (n (%)) 517 (71.4) 207 (28.6) 
 Chronic Lung    

       Disease/COPD/Asthma (n (%)) 
215 (71.7) 85 (28.3) 

 Cerebrovascular Accident /TIA (n (%)) 42 (65.6) 22 (34.4) 
 Metastatic Cancer/Acute    

       Leukemia/severe  
       hematological disorder (n (%)) 

166 (71.6) 66 (28.4) 

 Liver Disease (n (%)) 52 (75.4) 17 (24.6) 

2.2. Logistic Regression 

Logistic regression is a method of modeling a binary categorical response variable. It 
uses a generalized linear model with a logit link function, estimating its beta 
parameters via Weighted Least Squares regression. Given observations of the 
predictors, Logistic Regression estimates the probability that the response falls into a 
particular category. When used in classification as a binomial response, a probability 
greater than 0.5 indicates classification in one category, and that less than or equal to 
0.5 indicates classification in the other category (Readmission or No-readmission). 

The Logistic Regression implemented via glm() and step() methods in stats 
package in R was wrapped with bagging layer in this project [8]. We examined final 
model selection using both Akaike Information Criterion (AIC) and Bayesian 
Information Criterion (BIC) for the dataset. 
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2.3. Random Forest 

Random Forest method stems from general decision tree methods of Classification and 
Regression Tree (CART) family. These methods involve segmentation of the predictor 
space into a number of simple regions with recursive binary splitting and then use of 
the mean or the mode of the observations in the region for making a prediction. The 
basic Classification Tree method results are sensitive to predictor measurements and 
thus introduce high variance in the prediction decision and hence bootstrap aggregation 
or bagging procedure was suggested [9]. Further improvements of random selection of 
certain number of predictors were suggested to reduce the influence of highly 
correlated predictors to create the resulting method of Random Forest [10]. 

There are 3 main parameters that control the behavior of the Random Forest 
algorithm implemented in randomForest package using randomForest() call [11]: (i) 
ntree parameter decides the number of trees to grow in a bootstrapped sample. (ii) mtry 
parameter determines the number of predictors to select randomly at each tree split. 
There are two methods (tuneRF() and rfcv()) to estimate this parameter. We tried both 
methods to select optimal value of mtry parameter. (iii) nodesize parameter decides the 
depth of each tree that is grown during bagging. It indicates the minimum number of 
terminal nodes in the tree. The resultant Random Forest model was finally run with all 
the tuned parameters. 

3. Results 

We ran Logistic Regression with bagging for 100 iterations for both AIC and BIC 
based stepwise selections. The prediction error and Class 0 error performance with the 
AIC based predictor selection was slightly better than that of the BIC selection. 
However, the Class 1 error for the AIC criterion was 18.7% lower than that of the BIC 
criterion. The AIC criterion, by its definition, selected many more predictors (in the 
range of 20-24 out of 48) as compared to the BIC case (8-12 out of 48). The optimal 
model using this method provided C-Statistics of 0.65 and 0.62 for the AIC and BIC 
criteria respectively. 

For the Random Forest method, the Out Of Bag (OOB) errors in each class varied 
significantly with the tree size. The Class 1 produced bigger errors, as its class size was 
considerably smaller than Class 0 and ntree = 300 parameter was used for the final run. 
Our simulations for mtry parameter showed that mtry = 24 setting had the lowest Cross 
Validation (CV) error whereas 3, 6, 12 predictors produced about the same CV error. 
Our simulations with various values for nodesize parameter showed nodesize = 10  
provided minimum class errors. The optimal model using this method provided C-
Statistics of 0.61. 

4. Discussion 

We compared parametric model approach using Logistic Regression with bagging to a 
non-parametric model of Random Forest as a statistical technique applied to the same 
dataset. With Logistic Regression approach, the predictors related to comorbidities had 
positive coefficients and indicated increased probability of 30-day readmission with 
their presence. The other significant predictors with negative coefficients were blood 
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pressure and hemoglobin indicating that as their values go down, patient’s chance of 
30-day readmission went up. These findings coincided with the empirical observations 
in our patient cohort. For the Random Forest approach, Gini Index based method 
seemed to favor continuous variables whereas the classification error based prediction 
favored categorical variables representing comorbidities. One lab test (BNP) and vital 
signs appeared to be important predictors of 30-day readmission according to Random 
Forest method. 

The direct comparison of the methods indicated that Stepwise AIC Logistic 
Regression model provided the highest predictivity as measured by C-Statistics. Tuning 
of Random Forrest algorithm became incrementally time consuming and resource 
intensive as the number of simulations that had to be run to find optimal values for all 
the parameters increased exponentially with the grid of trial values for each parameter. 

This work used dataset derived from the EHR system of one hospital and hence it 
requires additional validation studies. On the other hand, it demonstrated the feasibility 
of using incrementally better methods of risk prediction in the HF patient cohort. It also 
provided a baseline for exploring use of additional predictor domains and more 
advanced algorithmic techniques.  
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Abstract. We have identified three foci of the nursing observation and nursing 
action respectively. Using these frameworks, we have developed the structured 
knowledge model for a number of diseases and medical interventions. We developed 
this structure based NursingNAVI® contents collaborated with some quality centred 
hospitals. Authors analysed the nursing care documentations of post-gastrectomy 
patients in light of the standardized nursing care plan in the “NursingNAVI®”
developed by ourselves and revealed the “failure to observe” and “failure to 
document”, which leaded to the volatility of the patients’ data, conditions and some 
situation. This phenomenon should have been avoided if nurses had employed a 
standardized nursing care plan. So, we developed thinking process support system 
for planning, delivering, recording and evaluating in daily nursing using 
NursingNAVI® contents. It is important to identify the problem of the volatility of 
the patients’ data, conditions and some situation. We developed a survey tool of 
nursing documents using NursingNAVI® Content for quality evaluation of nursing 
observation. We recommended some hospitals to use this survey tool. Fifteen 
hospitals participated the survey using this tool. It is estimated that the volatilizing 
situation.  A hospital which don’t participate this survey, knew the result. So the 
hospital decided to use NursingNAVI® contents in HIS. It was suggested that the 
system has availability for nursing OJT and time reduction of planning and 
recording without volatilizing situation.  

Keywords. Volatility of situation, quality assurance, nursing informatics, structured 
knowledge, thinking process, professional judgment 

Introduction 

Nursing’s target is the patients’ conditions and their situation which surrounds them (e.g. 
healthcare providers, hospital facilities and administration, and healthcare system as a 
whole). Nursing process complies fully with the PDCA cycle for quality assurance: 
nurses develop patient care plans, implement them, evaluate the outcome and proceed to 
next planning and implementation. In this process, nursing observation and nursing 
action are two major factors, which should be implemented and then documented duly 
for quality nursing.   However, our previous study [1][2] showed that nurses often failed 
in observing the patients’ conditions and their situations (observation failure), in 
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implementing nursing action as planned (implementation failure), or in documenting 
what they observed or implemented (documentation failure). These failures lead to the 
significant information loss, causing the nursing process less satisfying. We name this 
phenomenon “volatilizing situation”. It volatilize though there was a patient status or 
conditions. 
The purpose of this study is developing of a survey tool to identify such volatilizing 
situation focusing on the nurses’ observation failure using NursingNAVI® contents.  

1. Methods 

We have developed a tool named the “NursingNAVI®”, including the items for nursing 
observation and nursing action, together with a number of standardized nursing care 
plans such as one for post-gastrectomy conditions (Table 1). 

NursingNAVI®” is a set of standardized nursing care plans, which is made up of the 
standardized terminology for nursing . The standardized terminology, the Master File of 
Standardized Nursing Practice Terminology has been also developed by a team of nurses 
including authors and contains 3,610 terms for nursing observation and 4,587 terms for 
nursing action [3]. 
Each plan has been built up and refined by the first line practicing nurses, the nurse 
managers, the peer review teams and the nursing informatics specialists.  It consists of 
three parts: “diagnostic testing and medical procedure”, “nursing observation” and 
“nursing action”. In “diagnostic testing and medical procedure”, we describe the medical 
procedures, prescriptions and medical orders made by the physicians for the patient. In 
“nursing observation” and “nursing action”, we describe what nurses should observe and 
implement for the patient [4] [5].  

   

   

                        Table 1 The “NursingNAVI” for the post-gastrectomy patients (partial view)  
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We developed a survey tool of nursing documents using NursingNAVI® Content for 
quality evaluation of nursing observation (Fig.1). It can be covered some phases of pre, 
post (acute) and post (non-acute). We can estimate the volatilizing situation using the 
result of the survey. We recommended some hospitals to use this survey tool concerning 
gastrectomy patients. Fifteen hospitals participated the survey using this tool.  
Each hospitals execute chart review of the one gastrectomy patient in phase of post 
(acute). The requirement of patient selection is happened post-surgical complications or 
possessing some problem and more near date of discharge. Each hospital input data to 
the survey tool in phase of post (acute) of the patient. 

2. Results 

The result of the survey described in Table 2. All the patients were taken care of at middle 
to large size hospitals. There were slight variation in their surgical procedures, but they 
all experienced post-surgical complications or possessing some problems. Six patients 
were total gastrectomy and seven patients were partial gastrectomy. Two patients were 
uncertain. They were wearing some kinds of tube and/ or drains. Only four patients were 
used central venous hyper alimentation. We calculated documented rate in essential 
observation items. Through the documentation, it was shown that the nurses’ success rate 
to comply with the observation items in the standardized care plan varied greatly across 
their categories: the standardized care plan puts 54 observation essential items for the 
“complications” after surgery, as for the “signs and symptoms/ systematic assessment”, 
the nurses generally observed less than 64% of the 42 observation items in the 
standardized care plan. On the other hand, categories such as the “vital signs (6 items)” 
showed higher success rate of observations, over 83%. The “intake and output (6 items)” 
divided two group, one is from 17% to 50%, and the other is from 67% to 100%.  

Fig. 1  A survey tool of nursing documents using NursingNAVI® 
Content for quality evaluation of nursing observation

S. Tsuru et al. / Quality Evaluation of Nursing Observation Based on a Survey150



Based on our findings, an acute hospital having 1,116 beds introduced this system 
using NursingNAVI® contents to prevent volatility in 2014. After six months, nurses 
could make nursing care plan and documentation more easily, efficiently and reasonably.  
One of their achievements was that the rate of nurses who took 30 minutes or more for 
gathering data and information was decreased from 45.8% to 4%. 

3. Discussion 

Not all the observation items in the standardized care plan were actually observed in 
their clinical practice. The typical pattern in this case was the “failure to observe”. When 
it occurs, the data and information concerning the patients’ conditions and their situation 
gets lost. When such loss occurs, quality of nursing care becomes compromised because 
nursing is art and science that is built upon the effort to capture the comprehensive picture 
of patients and their situations. Data and information is essential element when nurses 
try to capture such a comprehensive picture of patients’ situation. Thus, when any 
element is missing, the volatility will be caused in some part of the whole picture.  

Although nurses developed individual nursing care plan for each patient in their own 
manner, they did not have any structured or systematic method to construct a care plan 
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which reflects the comprehensive picture of the patient situation. This might be one cause 
of the missing items of nursing observations, which in turn leads to volatility In addition, 
some nurses do not seem fully aware of the significance of documentation, which in turn 
lead to the lack of recording. These elements, namely, insufficient planning and 
insufficient documentation are the serious causer of volatility of the patients’ situations.  

As there were only weak relation among the planning, implementation and 
documentation, we cannot but think documentation alone is not enough to evaluate the 
nursing process. This is to say, we need much better documentation system that supports 
PDCA cycle in nursing to go on. In the current clinical settings, it seems difficult to relate 
the standardized care plans, the individual care plans, implementation, documentation 
and the evaluation one another as such effort is too costly.  

Volatility of the patients’ data, conditions and some situation may be prevented by 
using the structured and standardized nursing care plans and efficient documentation 
systems. 

Standardized care plan such as the “NursingNAVI®” is one of the effective and 
efficient tools to assure the comprehensiveness of the picture. First, it describes what 
nurses should observe in a systematic and structured manner, thus enabling them to 
collect data and information to construct a comprehensive picture of the patients’ 
situations more easily. Secondly, the “NursingNAVI®” may function as a tool for 
documentation as well, when it is installed into the hospitals’ EHR systems. Thus, the 
nursing observation part of the “NursingNAVI®” shows nurses what they should observe 
and provides them with a platform for documentation at the same time.  

Healthcare including nursing is a service that is provided in response to, thus adaptive 
to, the patients’ conditions and situations. Healthcare providers including nurses are 
facing the demand of responding the changing patients’ needs. In order to assist them 
responding such needs in a timely manner, tools to support them such as IT systems are 
of vital importance. 
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Abstract. Leveraging the experience of the European project MobiGuide, this 
paper elaborates on the nurses’ role in developing, delivering and evaluating e-
health based services. We focus on the home monitoring of atrial fibrillation. 
Patients enrolled in our study are provided with a smartphone and an ECG sensor, 
and receive recommendations, reminders and alerts concerning medications and 
measurements that they should perform through a mobile decision support system 
that is constantly updated by a backend system. Patients’ data are sent to health 
care personnel that may visualize them, and act accordingly. Nurses play a central 
role in such setting. After being involved in the design of the caregiver interface, 
they are responsible for the patients’ enrollment phase (which includes patients’ 
training), for the daily checking of incoming data, for the triage of patients’ 
complaints, and for the final phase of the study where patients are interviewed 
about their experience with the system.  

Keywords. nursing informatics, telemedicine, atrial fibrillation 

1. Introduction 

The MobiGuide project (www.mobiguide-project.eu) develops a ubiquitous, distributed 
and personalized decision-support system (DSS) for patients and their care providers. It 
is based on computer-interpretable representation of clinical practice guidelines (CIG, 
[1]), which allows executing the guideline knowledge with a patient’s data to produce 
patient-specific recommendations. While previous CIG-based DSSs were aimed only at 
clinicians, MobiGuide targets patients as well. Motivated by the fact that chronic 
patients, such as atrial fibrillation (AF) patients, want to lead a clinically-controlled 
safe life while maintaining their individual freedom outside clinically-controlled 
environments, patients are provided with mobile monitoring devices (e.g., ECG sensor) 
connected with their smartphones, upon which the DSS system operates. Once a CIG is 
selected for a patient, the patient’s relevant hospital electronic health record (EHR) data 
is imported into a personal health record (PHR) that is maintained by the system and 
records all data collected from the sensors, from patient self-reporting and also includes 
DSS recommendations delivered to the patient and his care providers.  

Doctors use the DSS system to set guideline-based therapy prescriptions for their 
patients. At the enrollment, nurses, together with patients, define regular times for 
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reminders for taking medications, and for performing and recording measurements 
(e.g., weight, blood pressure), mobile ECG monitoring sessions, and exercise sessions. 
These directions are saved in the PHR and allow the system to advice the patient when 
he is in his normal environment. Based on the patient interview, the nurse can further 
customize the CIG by defining different contexts (e.g., irregular routine due to travel), 
which can be dynamically set and influence the recommendations for therapy.  

To increase compliance, the system generates reminders at the times set by the 
patient or his care provider. To maintain patient safety, the DSS analyses the sensor 
data in real time and identifies clinically-relevant patterns, such as AF episodes or non-
compliance to therapy. Once identified, recommendations are provided to the patients, 
via the smartphone interfaces as well as to their care providers, via web interfaces.  

Nurses have important tasks when following the patients: assuring that they 
understand therapy instructions, find out how well they manage to comply with therapy 
recommendations, and follow up their health states. They are the ones who alert the 
doctors if they feel that a therapy change should be considered. When introducing a 
patient telemonitoring system such as MobiGuide, the nurse’s workflow changes. She 
has access to valuable data that are collected daily from the patient and include 
summaries of ECG monitoring sessions and exercise sessions, daily and weekly 
measurements, and patient-reported symptoms, and medications consumption. She also 
has a new role in assisting patients in using the MobiGuide technology. To assess the 
feasibility of using the MobiGuide telemonitoring system with patients, we have 
conducted a pilot study with ten patients, one nurse and one doctor. We report our 
experiences from this study, focusing on the nurse’s role. 

2.  Methods 

A pilot feasibility study has been carried out in the cardiology ward of the Fondazione 
Salvatore Maugeri research hospital in Pavia, from April to October 2015. The study 
involved the monitoring of 10 patients using the system over a period of 3 months. The 
pilot preparation included 3 training sessions for nurses regarding system usage. 
Patients were recruited on a voluntary basis, and met the following enrollment criteria: 
(i) a diagnosis of paroxysmal, persistent or permanent AF, (ii) NYHA2 < III, (iii) 
ejection fraction>35%, (iv) stable clinical conditions since at least 3 months. Additional 
enrollment criteria like motivation, technological skills and clear understanding of the 
project goals were also included, in the effort to minimize drop-out rate. Exclusion 
criteria only consisted of  severe comorbidities (e.g. cancer, neurological disorders) that 
could prevent continuous use of the system for the planned 3 months of the study. 

In agreement with previous literature [2], nurse’s workflow was affected by the 
presence of the system. In our study, one part-time research nurse was specifically 
dedicated to manage patients using MobiGuide. She was responsible for the patients’ 
enrollment phase (including patients’ training), for the daily checking of incoming data, 
triage of patients’ complaints, and for the final encounter where patients are 
interviewed about their experience. Figure 1 summarizes the main activities the nurse is 
responsible for in each phase.  

Interviews were used to collect the nurse’s feedback on system usability and 
perceived usefulness. Patients’ data was extracted from the PHR and from paper-based 
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questionnaires filled out by patients during the study. Finally, analysis of the logs of the 
care-provider’s interface provided data about monitoring sessions duration, their 
frequency, and other statistics about system usage. 

At enrollment/un-enrollment, a checklist helps the nurse to remember all the 
documents to be filled-in and/or provided to patients. They are: (1) the Informed 
Consent; (2) a form to collect any additional data not included in the PHR; (3) “Ten 
motivations for using MobiGuide” to be scored by the patient, aimed at capturing 
patients’ expectations before and after the system usage; (4) EuroQOL; (5) AFEQT, 
measuring how much AF affects the patient’s Quality of life; (6) receipt of the 
delivered devices; (7) A folder containing the user guide and a notebook for the patient 

 

 
Figure 1. A business process (BPMN) diagram of the workflow for the nurses involved in MobiGuide. 

3. Results 

Evaluating the requirements in terms of effort spent by nurses in telemedicine 
initiatives is an essential step to understand the impact of their widespread adoption. In 
this section we report our estimate of this effort in the various phases of the study. 

3.1. Enrollment phase 

The nurse spent significant time searching for patients to be enrolled. During 4 months, 
10 individuals were enrolled, out of 35 patients screened and invited for a meeting. 
Among these only 5 did not meet the formal enrollment criteria defined in the protocol 
while others were excluded for other reasons. In particular, people who were still 
employed felt that they would have to dedicate much of their time to the study; the 
length of the study was considered a barrier to participation. Similarly, patients who 
lived far from the clinic were concerned that using a system like MobiGuide would 
imply the need of managing some technical issue, leading to more frequent interactions 
with the hospital and thus an increased need for travel or phone calls. 

As most telemedicine interventions, MobiGuide implies operating devices and 
using interfaces for patients. Given the significant amount of technology involved and 
the fact that AF patients are usually older than 65 (mean age of the 10 enrolled patients 
is 66.3±9.2 years) some patients refused to enroll because they did not feel skilled 
enough to operate the system on their own at home. The presence of a caregiver able to 
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help the patient with the smartphone might mitigate this perceived barrier and indeed 
allowed the enrollment of one of the patients who was being assisted by her daughter. 

Devices and hardware can also impose some limitations on the possibility to enroll 
certain patients. One example comes from the technical specifications of the 
BioHarness ECG sensor used in the MobiGuide project, which did not guarantee that 
the sensor would not interact with cardiac implantable devices like pacemakers [3]. 

Enrollment of eligible and interested patients is also a labour-intensive process. 
Usually, the cardiologist is present for a limited amount of time needed for the clinical 
assessment of the patient, which is usually followed by a data-entry phase carried out 
by the nurse alone. In the MobiGuide pilot, enrollment visits lasted 150 minutes on 
average (90 minutes for completing paperwork and filling out enrollment 
questionnaires, and 60 minutes for system setup and training of the patient for system 
use). Another 30 minutes were spent by the nurse alone for data entry tasks like input 
of therapy prescriptions or completing patients’ clinical history. 

3.2. Remote monitoring and patient support phase 

During the main phase of the study, nurses’ tasks revolved around two main areas: 
remote monitoring of the patients and patients support, both technical and clinical. 
Patients enrolled in our study are supposed to record a 30min ECG session once or 
twice a day. Even more data is available on a daily basis if a patient spontaneously 
starts an ECG monitoring when feeling a symptom. Other parameters like blood 
pressure and weight complete the collected data. Thus, the nurse checked patients’ data 
on a daily basis. The time spent on this activity depended on the specific diagnosis and 
varied between a minimum of 5min for patients in permanent AF (where checking for 
AF occurrence is not needed) to a maximum of 20min for paroxysmal AF. A set of 
patients that need further attentions from the nurses are those taking oral Vitamin K 
antagonists to prevent risk of stroke. These patients have their blood tested every two 
weeks and report back their INR value and possible dose adjustments to the nurse, who 
then inputs the new therapy plan to enable the system to send the appropriate therapy 
reminders. This activity takes about 10 minutes of the nurse’s time for each patient. 

The activities regarding patients’ support also cause an increased interaction 
between patients and nurses. Nurses are the first contact point for both patients’ clinical 
needs and, with the introduction of MobiGuide, also for technical support. Table 1 
summarizes this effort for the 10 patients during the first 6 months of the study. Note 
that patients were enrolled at different times and, according to the protocol, they used 
the system for 3 months, so that the maximum number of contemporary patients was 6. 
Table 1. Number of patient-nurse interactions. The number of technical problems that the nurse was able to 
solve alone is reported in brackets. For the other ones second level technical support was needed. 

   Clinical Technical Other 
Calls 5 13 (6) 37 
Visits 8 10 (3) 14 
 
Obviously, the nurse had to allocate time for solving each of these interactions. 

However it is important to point out that the same data also highlight a positive effect 
on patient participation and accountability. In fact, most of the calls in the “other” 
category were spontaneous calls made by patients that wanted feedback about an ECG 
recording they just made or to notify the nurse that they have just used the system to 
report new symptoms (interestingly, this could mean that patients do not fully trust the 

E. Parimbelli et al. / The Role of Nurses in E-Health: The MobiGuide Project Experience156



communication capability of the system). Also, the 14 visits reported in the “other” 
category represent patients interviews to check how they were doing and ask about the 
overall results of the project. Another benefit of the increased interactions between 
patient and nurse is the improved quality of data available for the clinical visits, which 
ultimately leads to time saving. Nurses reported that when not using MobiGuide, 2 out 
of 10 visits in the cardiology ward at FSM were affected by missing data that could 
only be solved by re-scheduling. The use of MobiGuide increases compliance to 
monitoring prescriptions and allows to collect measurements in the PHR as soon as 
they are taken. This, together with the daily monitoring of data performed by the nurse, 
positively affects data completeness and eases data preparation for doctor appointments. 

3.3. End-of-study phase 

The un-enrollment phase also involves the nurse in an end-of-study visit that consists in 
the administration of end-of-study questionnaires and the collection of all the devices 
previously assigned to patients. The final visit duration was about 30 minutes.  

4. Discussion 

The adoption of a telemedicine system such as MobiGuide has important implications 
on nurses’ workflow and needs to be carefully considered for proper allocation of time 
resources. Some findings of the pilot trial experience pointed out that additional tasks 
have to be performed by nurses, which ultimately lead to increased effort. However, 
previous studies about a similar domain (hearth-failure) point out that, in a setting 
where proper facilitators are present, benefits like an improved sense of security for 
both patients and nurses, and timely information about the patient status, are also 
expected [4]. Some facilities are however necessary to ensure longer-term 
sustainability of telemedicine initiatives. The addition of more selective patient 
enrollment criteria (applied by nurses) has proven to be successful in our experiment, 
in which all enrolled patients have completed the study. This is in agreement with 
recent research findings [5], which also pointed out that the availability of appropriate 
technical support is required “to ensure the success of telehealth” [5]. This was also the 
case in our experience where a significant number of interactions between nurse and 
patients needed second level technical support. Limitations of our study include the 
number of patients involved in the pilot trial (10 in total, with a maximum of 7 actively 
managed at the same time) and the presence of only one nurse. Higher numbers would 
be needed to confirm statistical significance of the results in a follow-up study. 
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Abstract. Vulnerable populations are often at a distinct disadvantage when it 
comes to the implementation of health information systems in an equitable, 
appropriate, and timely manner. The disadvantages experienced by vulnerable 
populations are innumerable and include lack of representation, lack of appropriate 
levels of funding, lack of resources and capacity, and lack of representation. 
Increasingly, models of representation for complex implementations involve a 
tripartite project governance model. This tripartite partnership distributes 
accountability across all partners, and ensures that vulnerable populations have an 
equitable contribution to the direction of implementation according to their needs. 
This article shares lessons learned and best practices from complex tripartite 
partnerships supporting implementations with vulnerable populations in Canada. 

Keywords. Tripartite partnerships, vulnerable populations, health information 
system implementation, project governance, lessons learned 

1. Introduction 

Implementation of a health information system is a challenging initiative in any context, 
and is dependent on a high degree of planning and detailed identification of specific 
tasks, strategic stakeholder engagement, effective project management, and proactive 
change management. Numerous context-specific challenges may be encountered in the 
journey to successful implementation.  Project management approaches such as the 
Project Management Institute’s Project Management Body of Knowledge® (PMBOK) 
or the PRINCE2 Project Management® methodology are essential in managing 
challenges, issues, and risks encountered in any project. Additionally, a discrete change 
management methodology is equally essential in achieving successful outcomes and 
supporting end users in adopting the new system. 

For vulnerable populations, the process of implementation can be even more 
complex. Vulnerable populations, such as indigenous populations, face numerous 
challenges in large-scale jurisdictional implementations and often face limited 
resources, and under-representation or invisibility in terms of project governance and 
inclusion in culturally appropriate implementation practices. Deliberate effort is 
required to establish inclusive project governance models where all partners have a 
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voice in the overall implementation and are active participants in their specific 
implementation. In the Canadian context, a tripartite model of project governance has 
been used successfully to ensure that vulnerable populations have an equal voice in 
implementation projects. 

2. Background 

2.1. Vulnerable Populations in Canada 

First Nation people in Canada face a myriad of concerns related to health and as such, 
represent a major sector of the vulnerable population in Canada.  According to Health 
Canada [1], First Nations living on reserves face disproportionate health issues 
compared to the typical Canadian as presented in Table 1. 
 
 
Table 1. Health Canada statistics on First Nations health indicators [1] 

Health Indicator Relationship to Canadian average 
Heart disease 1.5 times higher 
Type 2 diabetes 3-5 times higher 
Cerebral vascular accidents (CVA) 2 times higher 
Acute myocardial infarction (AMI) 20% higher 
Tuberculosis (TB) 8-10 times higher 
Sexually transmitted infections (chlamydia) 6 times higher 
Life expectancy 5-8 years shorter 
 

 
Results are equally concerning for preventive care among those living on First 

Nation reserves. Only half of women aged 18-69 reported having a Pap test in the last 
year, while less than a quarter of women reported having a mammogram [2]. Rates for 
vaccine-specific childhood immunization vary in Canada from a low of 73% to a high 
of 91% [2]. Likewise, rates vary widely among First Nation communities with some 
regions reporting stable immunization rates [3] and others reporting declining coverage 
rates hovering in the 50-60% range [4]. Additionally, rates may vary widely between 
communities within the same province, and contributing factors require close scrutiny.  

Health services for First Nations are funded though Health Canada.  Across 
Canada, transfer payments are made directly to First Nation communities who are self-
governing and provide health services to community members through Health Centers 
with health care professionals employed directly by the community. Health Canada 
retains responsibility for some First Nation communities due to small population size, 
remote location, and limited ability to recruit resources. 
 

3. Methods 

This article reflects a composite of critical literature reviews, environmental scans, 
government documents, and direct experience gained though work in multiple 
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jurisdictions across Canada on health information system implementations with 
vulnerable populations, specifically First Nations. Search terms for literature reviews 
included project governance, tripartite governance, participatory project management, 
collaborative project management, capacity development, and engagement. Sources 
included CINAHL, ProQuest, Medline, PubMed, government reports, and gray 
literature. 

4. Results 

Abundant literature is available on participatory action research and collaborative 
research methodologies across a plethora of sectors, yet a dearth of comparable 
literature is available to guide project management approaches or applied informatics 
initiatives. To a considerable extent, best practices from research and public 
administration sectors have been applied to develop project management processes and 
refined through negotiation with key project partners including First Nations. 

4.1. Tripartite Project Governance 

Historically, projects deploying information systems to jurisdictions have not 
necessarily included representatives from vulnerable populations in planning or project 
decision-making [5]. Populations such as First Nations were included in mainstream 
implementations without specific attention to their unique needs, or were considered 
well after the primary implementation had been initiated.  This “helicopter approach” is 
noted as demonstrating a lack of cultural respect and exacerbating distrust by aboriginal 
peoples [6,7]. Similarly, past project management approaches utilized a “deploying to” 
rather than “deploying with” philosophy, and employed standardized deployment 
approaches that did not meet cultural sensitivity needs, often leading to further 
alienation, project delays, low adoption rates, or even project failure. 

Current practices for broad jurisdictional implementations are evolving to establish 
more inclusive project governance and engaged partnership among stakeholders [7-11]. 
Tripartite partnerships involving Health Canada as the funding source and governance 
partner, the provincial Ministry of Health and First Nations are increasingly common, 
and are achieving successful outcomes as evidenced by the First Nations Health 
Authority in British Columbia [12].  In the case of First Nations, representation is often 
provided through a provincial First Nations advocacy body or regional Tribal Council. 
In the case of British Columbia, a First Nations Health Authority is in place and is 
supported by a multilevel governance structure to strengthen planning, development, 
and delivery of health services to all First Nation people in the province [11-12]. Figure 
1 presents a sample tripartite governance structure that was successful in achieving 
project objectives. 
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Figure 1. Sample tripartite project governance structure 

 

4.2. Implementation Best Practices & Lessons Learned 

Key lessons about supporting vulnerable populations have been learned over multiple 
implementations across Canada and the literature.  The complexity of large-scale 
implementation projects is significantly expanded when collaborating with vulnerable 
populations, and communications are critical to the success of the tripartite governance 
model [6-12]. The following are included among key lessons learned: 

� Priorities must include establishing common goals and building trusting 
relationships based on recognition and respect for cultural values [5-11];  

� Intentionality is required across the project structure to support the complexity 
of a tripartite governance model and ensure effective operations; 

� Project governance structures must be formalized with equitable 
representation in advisory, lead, and team roles [6-12]; 

� Community engagement through formalized internal governance structures 
and processes is critical to gaining support and meaningful participation in 
change management [5-11]; 

� Communications must be deliberately and consistently inclusive of vulnerable 
populations or alternatively, be developed using a stream of customized 
communications [5-12]; 

� A customized change management assessment is recommended to determine 
unique implementation needs for vulnerable populations [5-9];  

� A dedicated implementation team is recommended to support trusting 
relationships and consistent, culturally sensitive implementation activities; 

� Timelines for implementation phases may require adjustment for vulnerable 
populations to accommodate barriers and challenges, build momentum, and 
enable successful adoption [6-8]; 
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� Project leaders should plan for additional time to negotiate data sharing 
agreements and commence negotiation well in advance of implementation to 
avoid delays. 

5. Discussion 

The complexity of large-scale health information system implementations is magnified 
by the addition of working with vulnerable populations. The challenges facing 
vulnerable populations are often barriers to gaining a voice and participating in 
complex implementation projects. It is imperative however, that such populations have 
adequate representation across project governance structures to ensure culturally 
sensitive, appropriate and timely implementation approaches that respect cultural 
practices, recognize challenges, and build both capacity and sustainability. A tripartite 
project governance structure is an effective and inclusive approach in which to cultivate 
greater decision making equity, cultural sensitivity, shared ownership, and project 
success.  
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Abstract. Implementation of eHealth strategy in Iran has a history less than 17 
years. Iran’s eHealth strategy is developed in 2011 and is called “Iran’ 2025 
Health Map: Health Information Technology”. Considering the important role of 
nurses in providing healthcare services as well as in future long term plans such as 
sustainable development, it is of high value to pay attention to nurses’ contribution 
in developing eHealth strategies. Thus the purpose of this study was to investigate 
nurses’ contribution to health information technology of Iran’s 2025 health map. 
This study was a qualitative study conducted in 2015 through reviewing the “Iran’ 
2025 Health Map: Health Information Technology” official report. The strategy 
published in three volumes and in Persian language was downloaded through the 
official website of the office of Statistics and Information Technology of Iranian 
Ministry of Health and Medical Education (MOHME). Two main themes were 
identified in the report indicating areas which nurses’ roles were clearly stated. 
The findings revealed that nurses’ contribution is not clearly stated in the strategy. 
However, there are a few areas highlighting nurses’ involvement such as 
“determining beneficiary groups” and “information dissemination”. It is suggested 
that more attention needs to be paid in contribution of nurses in further actions to 
revise the Iran’s eHealth strategy. 

Keywords. Nurses, Contribution, Iran’s 2025 Health Map, Health Information 
Technology, eHealth Strategy, Document Review 

1. Introduction 

It is less than 17 years which eHealth has emerged in Iran. Implementation of Hospital 
Information Systems (HISs) was started in 1998 by regulation of Iranian Ministry of 
Health and Medical Education (MOHME). Research Deputy of MOHME was then the 
center in charge of doing research for eHealth. Primary studies were also conducted 
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during 2002- 2003. It was in 2006 when the Office of Statistics and Information 
Technology of MOHME was established to continue the research and to develop 
strategies on eHealth in Iran (1). 

Office of Statistics and Information Technology carried out several eHealth 
projects including “Developing Electronic Health Record Architecture”, “Iranian 
Application Software for EHR”, “Designing Information System Architecture of 
Health Centers” and “Feasibility Study of Developing Iranian Health Smart Cards” (1). 

One of the major activities of this office was to develop a high level strategy called 
“Iran’ 2025 Health Map: Health Information Technology” in 2011. To develop this 
strategy, high level references such as “Iran’s 20 year Vision Plan”, “Iran’s Fifth 
Development Plan”, “Iran’s Forth Development Plan”, “Iran’s National Strategy for 
Development of Health and Treatment”, “Iran’s Comprehensive Strategy for 
Information Technology in a 20 Year Vision” and “Main eHealth Development 
Strategies of Iranian Ministry of Health and Medical Education” published by the 
Iran’s government were reviewed. 

Moreover, information technology model in health section provided by WHO was 
adopted as a universal framework to be implemented in “Iran’ 2025 Health Map: 
Health Information Technology”. In this model, to achieve macro level health 
objectives, foundation policies are used as the basis for developing “enabling policies” 
and enabling policies are in turn applied to provide eHealth applications. This concept 
is illustrated in figure 1. 

 
Figure 1. WHO Information Technology Model in Health Section 

 
One major feature in developing the “Iran’ 2025 Health Map: Health Information 

Technology” is the influencing participation of experts belonging to different 
healthcare professions. Although a variety of healthcare professionals were involved in 
designing, developing and implementing different projects of Iran’s eHealth strategy, it 
seems that contribution of nurses as well as other healthcare providers is not well 
defined in the final report of the strategy. Thus, the purpose of this study was to 
investigate nurses’ contribution to health information technology of Iran’s 2025 health 
map through reviewing the official report of the strategy. 

According to declarations of international organizations such as WHO, and 
considering the fact that nurses are among the most important human resources of 
healthcare industry, they play an important role in future long term plans such as 
sustainable development. So their effective and well clarified contribution in national 
and international strategy development along with other healthcare providers is of high 
significance. 
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2. Methods 

This study was a qualitative study conducted in 2015 through reviewing the “Iran’ 
2025 Health Map: Health Information Technology” report.  

The strategy published in three volumes and in Persian language was downloaded 
through the official website of the office of Statistics and Information Technology of 
Iranian Ministry of Health and Medical Education (MOHME) available via 
http://it.behdasht.gov.ir/ (5) and studied carefully. Keywords related to nurses` 
contribution were extracted and categorized as the main themes. 

In this section, two main themes were identified including “determining 
beneficiary groups” and “information dissemination”. These two themes indicated the 
areas which nurses’ roles were clearly stated in the report of “Iran’ 2025 Health Map: 
Health Information Technology”. 

3. Results 

The first National Strategy concerning eHealth in Iran was released in 2011 and 
included six areas of actions as follows (2): 

1. Developing standard and security architecture 
2. Providing information sources of integrated health information systems 
3. Knowledge management development 
4. Health information architecture development 
5. Public access to health information 
6. Developing integrated health information systems 
 
Although nurses along with other healthcare providers contribute in the above 

mentioned areas practically in healthcare settings, their significant role and contribution 
is not clearly stated in the strategy. However, there are a few areas highlighting nurses’ 
involvement in healthcare technology strategy.  

One of these areas includes identifying health information beneficiary groups. 
These groups are information consumers and use information or create it. Beneficiary 
groups directly interact with health systems and include citizens, health professionals 
and health assistances among which health professionals are categorized as nurses and 
physicians providing healthcare services to all citizens. This concept is demonstrated in 
figure 2. 

 
Figure 2. Health Professionals in Health Information Technology Report 

 
 
Other areas emphasizing on the nurses’ contribution is the information 

dissemination section. In this section, some websites such as khp.ir and ino.ir 
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dependent to the government are presented as initiatives administered by nurses to 
provide information related to latest news on nursing profession as well as health 
issues. 

4. Discussion 

Although it is very clear that nurses have an effective participation in applying eHealth 
strategies in healthcare environments, their role and their contribution is not very well 
defined in “Iran’ 2025 Health Map: Health Information Technology”.  

A similar study by Törnvall about nurses’ contribution to Swedish eHealth 
Strategy indicated different results. She demonstrated that six areas of actions exist in 
Swedish eHealth Strategy and nurses have an active role in all six areas. These areas 
include providing accessible electronic services and information, knowledge 
management, providing technical infrastructure and information structure and 
enactment of regulations regarding the use of Information and Communication 
Technologies (ICT). However she indicated some areas for further improvement as 
follows: “patients’ possibility to take part of the information and adding information in 
their own patient health record”, “nurses’ education” and “safe IT support in 
medication” (4). 

The results of the Törnvall study is in little agreement with the results of the 
present study however it could be because of different local needs and different 
economic, social and cultural levels in both countries. 

Similar for any other country, Iran has its own special economic, cultural, social 
and political contexts as well as priorities which make it to have different needs and 
policies in healthcare and health information technology industry. In addition, the 
speed of information technology growth and adaptation, the infrastructure and the 
readiness of public to accept new forms of healthcare services are various among 
countries. However, the point is to acquire the best practices from the lessons-to-be-
learnt each country share.  

Since the role of nurses as one of the beneficiary groups in healthcare industry has 
not been stated clearly in Iran’s eHealth strategy, it seems that there is the need of 
benchmarking nurses’ role against the successful experiences of other countries in 
order to revise and develop Iran’s eHealth strategy. Besides the Swedish eHealth 
strategy, another good example is the NHS Scotland eHealth Strategy.  

In comparison with the NHS Scotland eHealth Strategy, there are four areas for 
nurses’ contribution which Iran can benefit in this regard (6): 

• To improve leadership of nurses in eHealth services 
• To educate nurses’ eHealth capabilities and to develop their skills 
• To provide an appropriate infrastructure and practical solutions for nurses 

engagement in the “multidisciplinary, multiagency, patient focused” environment 
• To enhance health information management using health information systems 

for nurses 
Although some aspects of eHealth such as HIS and EHR are implemented in Iran, 

there is demand for further enhancement and nurses could play an important role in this 
area considering the fact that they are among the most important human resources of 
healthcare industry who play an important role in future long term plans such as 
sustainable development. Thus, their effective and well clarified contribution in 
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national and international strategy development along with other healthcare providers 
is of high significance. 

Finally, it is suggested that more attention needs to be paid in contribution of each 
healthcare professionals especially nurses in future actions to revise the “Iran’ 2025 
Health Map: Health Information Technology”. 
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Abstract. A national eHealth strategy is presumed to empower health 
professionals, patients and citizens to increase patient safety and quality of health 
care delivery.  A national eHealth infrastructure encompassing a secure HealthNet, 
interconnected electronic health records, e-prescriptions, a national medication 
database and a patient portal has been implemented in Iceland.  The timely and 
secure access to patient information by health professionals through a single portal, 
independent of where the patient received care, is expected to increase continuity 
of care, decrease duplication of data and tests, increase efficiency, increase cost 
effectiveness and benefit citizens in several ways. The eHealth strategy needs to be 
evaluated using comparable indicators.  
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1. Introduction 

The concept of eHealth encompasses the use of information and communication 
technologies within health care to meet the needs of patients, health care professionals, 
citizens and policy makers towards better health of the citizens [1]. The Icelandic 
Government has long recognized the need to utilize information technology within 
health care to improve patient safety and the quality of health care delivery. The Act on 
Health Records [2] in 2009 provided the first legal framework for access and sharing of 
electronic patient information across different health care institutions. Furthermore, it 
addressed the patient´s right to access own health record, and the right to be informed 
on who has accessed the health record, when and why.  

A report in 2011 by the Boston Consulting Group [3] on the performance of the 
Icelandic health care system identified substantial improvements needed in planning 
and performance management. The report underlined the need to increase the use of 
information technology to improve data collection, retrieval and analyzes of health care 
data on all levels of service delivery. 

Several policies have been published by the Government toward the aims for 
Iceland to become a leading nation in the utilization of information technology to 
improve the quality of life for all Icelanders. The current policy of the Information 
Society in Iceland, ePower Expansion [4] highlights increased use of information 
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technology to improve public services and efficiency. It prioritizes access to public 
domain information and databases using a single portal for accessing data. Furthermore, 
emphasis is on knowledge building, privacy and safety, effectiveness and quality of 
services.  

Current national eHealth policy in Iceland states that all health professionals shall 
have secure and timely access to all necessary patient data at point of care to support 
increased safety and quality of care for healthier populations [5]. It also supports 
patient empowerment, and thus all citizens shall have secure access to their own health 
record when needed. Furthermore, strategies involve implementation of a personal 
health record on a national level. This is in line with the Act on Patients’ rights [6]. The 
patient has the right to the best available health services at any point in time. 
Furthermore, the patient has the right to continuity of health services and cooperation 
between health professionals. 

Health care in Iceland is nationalized and mainly financed by the Government 
through taxes. The country is divided into seven health care districts. Each district has 
one or more hospitals and primary health care clinics. The National Hospital in 
Reykjavík is the biggest hospital providing highly specialized health care to all citizens.  

The purpose of this paper is to give insight into how national eHealth strategies 
can empower health professionals, patients and citizens to increase patient safety and 
quality of health care delivery.  

2. Methods 

The Directorate of Health in Iceland is responsible for the development and 
implementation of an electronic health record (EHR) as well as a patient portal on a 
national level. The aims are seamless and secure access for all health professionals to 
relevant and timely patient information at point of care. Furthermore, secure electronic 
access for citizens to their own health record [5]. The Directorate works in close 
relationship with users, including nurses, at the University Hospital, the Primary Health 
care of the capital, other health care organizations and a vendor. Currently, all primary 
health care institutions and hospitals in Iceland use the same EHR, the Saga system. 
Moreover, Saga is being used by many private practitioners and most nursing homes. 
Saga is locally developed and was first implemented in 1997. In 2011 a fully integrated 
nursing documentation component was added to the Saga system.   

In line with the goals of the European Commission to improve citizens' health by 
using eHealth tools, increase healthcare quality and access, and to make eHealth tools 
more effective, user-friendly and widely accepted [1] the Icelandic government has 
developed a national plan and strategy to reach these goals.   
   

2.1. Implementation of a national plan and strategy 

� The Icelandic HealthNet, Hekla.  

All health care institutions in Iceland shall be connected via the secure HealthNet 
Hekla for health data exchange. Patient information, such as, on nursing and medical 
diagnoses and interventions, medications, allergies, visits, hospital admissions and 
discharges, various certificates, clinical notes, test results, vital signs, children’s growth 
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charts, maternal care, labor and delivery shall be shared between health professionals 
and across different health care institutions and geographical boundaries. The 
HealthNet is owned and maintained by the Directorate of Health.   

� Seamless Access and Sharing of Patient Information 

According to the Health Records Act [2] all health care professionals shall have access 
to relevant health information about their patient in order to deliver best available 
health care services.  The national eHealth strategy involves connecting and integrating 
health information systems for secure and seamless sharing of patient information via 
the HealthNet Hekla. 

� e-Prescriptions and National Medication Database 

E-prescriptions of medications are a prerequisite for building a national medication 
database. In 2012 the law on the national medication database was changed to give all 
physicians up to date access to medication prescriptions and dispensed medications [7]. 
All physicians shall preferably use e-prescriptions but nurses in Iceland, however, are 
not permitted to prescribe any medications. Furthermore, citizens shall have access to 
their own medication data. 
 
� Vera - patient portal 

All Icelandic citizens shall have secure electronic access to their health information and 
allowing for secure messages to be sent between citizens and health care providers. 

3. Results 

� The Icelandic HealthNet, Hekla.  

The HealthNet is used to connect health information between different health care 
institutions and across the seven health districts within the country. A master patient 
index is used to identify the location of individual patient data located in the EHR 
databases of each health care institution, but all Icelanders are issued a unique ID at 
birth.  

Health care institutions need to have implemented an active privacy and security 
standard, issued by the Directorate of Health, before they can connect to the HealthNet. 
All data are encrypted while being transferred and all access of health professionals is 
logged on an individual level. The logs for the national health information services are 
available to health authorities. 

Currently, all hospitals and primary health care institutions in the country are 
connected to the HealthNet.  Moreover, many privately run clinics have also been 
connected to the HealthNet. Eventually all privately run clinics are expected to be on 
board in adherence to the national eHealth policy.  

� Seamless Access and Sharing of Patient Information 

Currently nursing and medical diagnoses and interventions, medications, allergies, 
visits, hospital admissions and discharges, various certificates, clinical notes, nursing 
and physicians summaries, test results, vital signs in primary health care are accessible 
and shared across health care services and institutions.  Examples of pending projects 
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include sharing of information on vital signs in hospitals, some nursing data, other than 
nursing summaries, from hospitals and nursing homes, children’s growth charts, labor 
and delivery charting. Information sharing of maternal care is in a pilot phase.  

The patient information is on a read only basis, except for allergies, where the 
information can be downloaded to own EHR system. To avoid information overload 
the health data can be searched and viewed depending on the need for information. For 
example, one can choose to view all diagnoses of a patient, only view data associated 
with one diagnose and sort by age of information. Patient privacy and security are 
highlighted and every health care institution has to have a security and disaster plan 
implemented to connect to the HealthNet.  

� e-Prescriptions and National Medication Database 

Every physician in Iceland has secure access to e-prescriptions. Furthermore, all 
pharmacies in the country are connected to the HealthNet.  Currently e-prescriptions 
are approximately 70% of all prescribed medications in the country. Physicians’ 
lookups or viewings are logged via the HealthNet as are logs for citizens’ lookups. E-
prescriptions are integrated within the EHR. Moreover, physicians and dentists can 
prescribe medications electronically through a secure website located at the Directorate 
of Health with official individual e-identity.  

� Vera - patient portal 

Vera is a national patient portal developed to be a platform from where citizens can 
access their own health information in a secure way. At present Vera contains for 
example “My immunizations”, “My prescriptions”, “My e-Prescription renewal”, “My 
GP”, “e-Booking”, “Secure e-Mail with health professionals” and information on the 
individual’s perspective on being an organ donor.  

4. Discussion 

Health services that use information and communication technologies are expected to 
improve prevention, diagnosis, treatment, monitoring and management. The national 
policy on eHealth supported by Icelandic law and regulations has proven to be of high 
importance for building an eHealth infrastructure. Furthermore, eHealth projects have 
been governed by one authority, the Directorate of Health. By building an 
infrastructure such as the HealthNet Hekla important health information is shared on a 
national level to support increased patient safety and quality of care. The HealthNet 
minimizes geographical hindrances. The timely and secure access to patient 
information by health professionals through a single portal, independent of where the 
patient received care, is expected to increase continuity of patient care, decrease 
duplication of data and tests and increase cost effectiveness.  

The benefits of the implementation of the eHealth strategies for citizens and health 
professionals can be summarized with a few scenarios: 1. A patient visits the primary 
health care centre for monitoring of his health status and tells the nurse or general 
practitioner that he recently saw a cardiologist. With data accessible and at point of 
care the health professional can see the results of that visit and medication changes that 
may have been done. The quality of the care the patient receives increases, becomes 
more efficient and safer; 2. The elderly patient who is discharged from the hospital may 
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have an updated nursing care plan which can be accessed by the nursing home where 
he will be admitted and save the nurses in the nursing home valuable time; 3. Still 
another patient is admitted unconscious to the emergency room. He has an 
identification card which makes access to his health data possible. The quality of the 
care the patient receives is likely to increase, become more efficient and safer; 4. With 
deployment of the national medication database misuse of medications can be 
minimized. Patients ‘shopping around’ for medication prescriptions can be identified 
and misuse diminished. All prescriptions that are electronically prescribed or have been 
dispensed will show up in the database; 5. A patient needs a medication renewal and 
logs on to Vera. Within minutes the request has reached the physician who can then 
renew the medication and notify the patient through Vera. Patient and health 
professional time is saved and the service more effective.  

Communication between health professionals and the citizens through Vera is 
possible but currently limited mainly due to physicians´ resistance to this innovation. 
Moreover, nurses have not executed their leadership skills enough in adopting 
information technology advocating benefits for citizens. Nurses in Iceland need to 
make better use of information technology for empowering patients. 

Information and data sharing between patients and health professionals is an 
important step towards the goals of eHealth. Studies to evaluate the outcomes of 
eHealth implementation in Iceland are needed, for example by surveying health 
professionals, patients, and citizens. The implementation of eHealth is an ongoing 
project which needs to be evaluated using comparable indicators at local, national and 
international levels.  
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Abstract. It is now well recognized that patients play an important and active role 

in self-care and disease management, and many of these activities happen in their 

homes. Information technologies to support such care might be better used if they 

were designed taking into account the physical context of the home and the health 

information management needs of the residents. We conducted home-based 

interviews of 20 adults including an extensive analysis of their personal health 

information management (PHIM) tasks. Here we present these task descriptions, 

locations of their performance, and distribution across space and time. Implications 

for the informatics community include accommodating the distributed nature of 

tasks in the design of consumer technologies.  

Keywords. personal health information management, self-care, information 

technologies, home context 

1. Introduction 

The ‘home as a site for care’ has emerged as an important target for consumer health 

informatics tools, and there is a rush of smart appliances
1

, interactive health 

technologies
2

, home care apps and connected self-monitoring devices. Yet innovations 

intended for “home care” or “self-monitoring” are often designed with little attention to 

the physical characteristics of the place where such devices are used, resulting in little 

guidance on strategies to address and accommodate physical characteristics of the 

home including its spatial orientation, furnishings, and personal objects. The purpose of 

this paper is to explore personal health information management (PHIM) in the home, 

with attention to the extent to which the tasks are distributed over time and space. We 

believe such findings provide new insights to the design and the deployment of 

consumer health informatics innovations for self-care. 

The need to explicate the impact of the physical context of the home on PHIM 

arises from three trends: 1) evidence that physical contexts shape health outcomes
3

; 2) 

the rise of home monitoring, health apps, and other technologies to support PHIM, and 

3) the relative lack of guidance on the design of consumer health informatics 

innovations
4

. This paper, and the larger project from which it emanates (HS 22548, 

vizHOME), addresses trends 2 and 3: to accelerate the design and deployment of 

context-appropriate consumer health informatics tools to support PHIM.  

PHIM encompasses a broad range of behaviors from seeking diagnostic information 

on the web to self-tracking. To define the field of exploration for this study, we adopted 

the three areas in which PHIM is being investigated as identified by MacGregor and 
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Walthen
5

 1) storage and organization of health information in electronic or paper 

form; 2) tracking or recording observations such as symptoms or calorie intake; 3) 

seeking health-related knowledge or information. 

In Project HealthDesign
6

 we observed that not all PHIM tasks involved use of a 

physical artifact; thus we include as PHIM tasks the cognitive and decision making 

tasks used for self-monitoring (e.g. selecting an insulin dose based on a glucometer 

reading). Thus PHIM comprises a suite of behaviors and cognitive strategies used by an 

individual to record, organize, act on, store, retrieve, or coordinate information related 

to health and health care.  

The growing literature on PHIM tasks in the home has focused on either self-report 

by patients or laboratory observations of prompted task performance
2,7

.
 

These 

approaches attend to the psychomotor aspects of PHIM but they provide minimal 

description of the physical space of the home where tasks occur. However, we know 

that aspects of the home such as privacy, lighting, or storage access influence PHIM 

and the usefulness of devices to support it
8

.  

In earlier work exploring PHIM in the home, participants were asked to “show me 

how you do …” without specific attention to context
2

. Our group employed a modified 

contextual inquiry to explore the spatial dimensions and natural trajectory of PHIM 

tasks from the perspective of the person in his or her home. Participants identified tasks 

that were most important to them; then described or demonstrated the steps of each task 

and where they performed them in a typical day. In addition, we believe this approach 

better illuminated cognitive aspects of PHIM, such as triggers and recall, as well as 

how visual cues in the home prompt PHIM tasks. 

2. Methods 

Parent Project. The data we report represent the first phase of the parent vizHOME 

project: exploring PHIM task performance in homes. We had approval from the 

Institutional Review Board for this phase of the study. Participants were compensated 

for their time.   

Setting and sample. The target population was community-dwelling adults who 

reported having diabetes and lived in homes in urban, suburban or rural regions of a 

mid-western state. Four types of homes were targeted (detached, semi-detached, multi-

unit and mobile) to represent a range of households.  Adults with diabetes were selected 

as informants because they must regularly engage in a number of self-care activities 

involving PHIM tasks, and the disease affects many aspects of daily life, such as food 

selection and exercise needs.   

Data Collection and Data Analysis Procedures. Similar to Dabbs and colleagues
2

, 

we employed a modified contextual inquiry process involving three home visits to each 

participant, each visit lasting 2-3 hours. Contextual inquiry is an unstructured but 

purposeful interactive process situated in the person’s natural environment. We 

employed a work systems approach to characterize the PHIM tasks and a consolidation 

strategy for data analysis.  

Interviews were audio-recorded and were conducted by two study team members, 

an interviewer and a notetaker. Participants responded to questions about their health 

concerns, self-monitoring and self-management practices. A schematic map of the 

home was created to highlight layout and focal areas for PHIM. Participants identified 
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specific PHIM tasks in the locations where they performed them when possible. All 

instruments and forms are available from the authors.  

Additional data collected included general location of the home, global health rating, 

perceptual or mobility limitations, others living in the home, presence of pets and a 

home clutter rating. We also obtained full-scale 3D scans of the interior of each home. 

Data consolidation processes applied the Health@Home model
9 

to characterize 

information management. Finally, we reviewed home maps to facilitate reconstruction 

of task activities across space and time. 

3. Results 

We interviewed 20 people in their households during 2014-2015. The mean age of 

participants was 59 (sd=12), 65% were white, 70% were females, and 25% lived alone. 

All participants had a cell phone, a land line or both; all but one household had a laptop 

or a personal computer. We identified over 100 different tasks, and explored 60 in 

depth (3 per participant). Table 1 provides examples of PHIM tasks reported by the 

participants.  

 

Table 1: Personal Health Information Management Task Examples 

Medication Management 

Manage & execute med schedule 

Restock7-day pill organizer  

Prepare & take daily meds  

Self-Monitoring 

Monitor & track blood sugar levels 

Monitor blood pressure & cardiac 

status  

Assess, treat & monitor headaches 

Information Management 

Plan clinical appointments 

Search for, use, & store info 

Journal about health conditions 

or emotional state 

 

We now provide three detailed examples of PHIM tasks, locations and time sequences 

reported by participants to illustrate this point. The schematic maps of the homes 

highlight distribution of tasks in the home as well as over time by solid vs broken 

arrows. See Table 2. 

 

 Table 2: Vignettes and Home Layouts 

Each day at 9:30am, Participant A retrieves her glucometer and log 

book from the dresser in the spare bedroom. She brings it to the 

kitchen table where she checks and records the reading. If she 

wants help interpreting the reading or advice on what to do, she 

goes to telephone in the living room to call a friend who has 

diabetes. When done, she returns the glucometer to her bedroom. 

She repeats this procedure before her evening meal. She relies on 

memory and routine to perform these tasks. 
 

Participant J has four to five appointments with different health 

care providers each week at varying times of the day. She uses both 

a traveling planner and a main planner to record all her 

appointments. As she leaves an appointment she records upcoming 

appointments in the travel planner, which she stores in her 

backpack. When she returns home, she transfers the appointment 

information into her main planner which she keeps under her 

bedside table. She refers to this main planner on a daily basis. 
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Every morning before breakfast, Participant L counts out his 

morning and evening pills from their individual bottles that he 

stores on his bedroom dresser. He leaves his evening pills on the 

dresser and takes his morning pills with him to the kitchen where he 

obtains an aspirin from a cabinet; he then ingests all pills at the 

dining table. He has another pill that he takes with dinner; he keeps 

this medicine bottle on the dining table as a reminder to take it. 

Around 9pm, when his wife goes to bed, he retrieves his evening 

pills from the bedroom dresser and brings them to the kitchen 

counter. He takes them around 11pm. He primarily uses 

environmental cues and diurnal events to perform these tasks. 

 

Findings demonstrated that people perform PHIM tasks in multiple areas of the 

home. This suggests a distributed nature of even apparently simple tasks, such as taking 

a medication. These vignettes illustrate the distribution of the location and of the timing 

of PHIM task performance within individuals and across households. By consolidating 

data from the interviews and the maps, we discovered that PHIM task steps occur 

throughout the day and the home; most commonly in the kitchen, living room and 

bedroom. 

We examined the extent to which PHIM task performance was distributed in space 

and time across all participants. We analyzed a total of 60 tasks, 20 medication 

management tasks, self-monitoring tasks and information management tasks. With only 

one exception, tasks related to medication management occurred not at a single point in 

time, but as a discrete set of steps unfolding over long intervals (95%) and in several 

different spaces in the home (90%). Similar variability in space and time was observed 

with information management tasks (75-80%) and self- monitoring tasks (80-55%).  

4. Discussion 

There is no one place or time of day that PHIM tasks occur in the home.  We explored 

a total of 60 different PHIM tasks identified in the course of three home visits with 20 

people recruited for a larger study of how the home context influences PHIM. We 

expected that PHIM tasks, such as medication management, would happen in a specific 

place at a given, well-circumscribed time. This is evident in the case of Participant A, 

who has a specific time of day and specific space where she does her blood glucose 

monitoring. Even in this single act, however, there are interruptions and additional 

activities in additional spaces.   Conversely, Participant L, who takes many medications 

during the day, starts planning and sorting actual pills early in the morning.  He does 

not use a chart or record, but relies on memory. He distributes small containers of these 

pills throughout the house to intersect in the place he anticipates being at that time. We 

characterize PHIM tasks that unfold over space and time as “distributed”.   

Participant L used strategically placed objects, like a pill bottle, to serve as a visual 

cue to action. Palen and Aaløke’s
7

 description of the structures of ‘pill boxes and piano 

benches’ was echoed in the self-made solutions we uncovered in this study. From TV 

shows serving as cues to take a medication, or the color-coding on a kitchen calendar to 

signify types and timing of appointments, to having a refrigerator in the bedroom to 

enable taking medication after retiring - the individualization of routines customized to 

the home, even specific areas within the home, was apparent. This finding underscores 

the importance of design informed by understanding how and where patients actually 
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perform tasks in their homes – not how they tell us they would perform them or even 

how they show us when in a hospital or clinic. 

Even when people had access to technology, there was less reliance on computer 

and communications technologies, such as cell phones, laptops and/or desk top 

computers for PHIM. Participant J employed an extensive, redundant set of paper 

diaries to keep track of clinic visits, a very common type of PHIM. Here the artifact is 

not displayed and does not provide any visual cues to action, but rather serves as an 

archive. It is notable that the various diaries are stored in different places in the home, 

some being more accessible, others affording more privacy. Our findings suggest that 

PHIM is supported by three interrelated resources: 1) cognitive functions (memory and 

recall, 2) health-related objects (pill bottles and organizers) and 3) artifacts (diaries).  

Limitations.  The work presented here relies on descriptions of behaviors, actions 

and visual cues to infer motivation and intention. In addition, although participants 

reported that a part or all of some tasks occurred outside of the home, we did not 

capture how they occurred or were distributed over spaces outside of the house.  

Conclusions. Our work complements emerging work in distributed cognition 

suggesting a rich environment for novel health information technologies. We have 

transformed consumer health informatics through a patient work framework: 

connecting patients to context. 
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Abstract. The increase in numbers of older people in the population and their 
incidence of long term conditions means their readiness for e-health is imperative. 
This cross sectional survey set in primary health care in New Zealand sought to 
understand how older people are accessing health information. A convenience 
sample (n=263) found one third had been on-line and this was more likely to be 
those with poorer health. Free telephone services and receiving health information 
in person were preferred, with little use of email or text messaging found. 
Information found on-line was considered useful to understand their health 
conditions, treatment options and for decision-making.  

Keywords. Elderly, seniors, ICT, internet use, older people, information literacy 

1. Introduction 

In New Zealand (NZ), similar to global patterns, the number and the proportion of 
older people is growing due to the increase in life expectancy and falling fertility 
rate[1]. However, older people are more likely to have long term conditions and 
multiple morbidities[2]. To successfully prevent and manage these long term 
conditions they need reliable health information[3]. Accessibility to trustworthy health 
information sits at the core of prevention, early detection and prompt treatment of long 
term conditions[4]. Promoting self-management and shared decision making for long 
term care among older consumers is recommended by the World Health Organisation 
(WHO)[5]. To be able to encourage self-management and to better understand NZ 
older consumer’s use of information and communication technology (ICT) and health 
information seeking behaviour a survey was undertaken with those >65 years in 
primary health care (PHC) settings.   

2. Older consumers and their information and communication technology use 

In the era of e-health there is increasing use of ICT by consumers. Where previously 
consumers mainly sought health information from health care professionals and 
traditional media sources such as magazines and television, there is now a wide range 
of health information available on the internet, through social media, and applications 
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(apps) for mobile phones[6]. ICT can promote physical and mental health, and social 
well-being in older people contributing to an increased sense of control[6,7].  Older 
people adopt technology later compared to their younger counterparts, however, 
acceptance of ICT has risen considerably among older people in recent years[8]. In 
2014 59% of older Americans went on-line and 77% owned mobile phones[9].  
Nevertheless, they lag behind younger people in their use of ICT as 86% of those over 
18 years go on-line. Similarly, in NZ 61% of older people use the internet[10]. 
However, despite the rising trend in internet usage among older people, there is still a 
digital divide between different demographic groups and older people, notably those 
younger, more educated and having a higher socioeconomic status facing fewer barriers 
to using ICT[11]. In NZ there is increasing use of ICT and the Government is 
committed to increasing the effective and sustainable use of ICT to maximize the 
accessibility, affordability and equity of health care delivery[12,13].  Knowing that 
access to health information is important for healthy ageing, and that ICT use is 
increasing, it is important to understand how older consumers are using ICT for health 
information.   

3. Methods 

This cross sectional study used a survey, with an anonymous self-administered 
questionnaire distributed to patients within primary healthcare settings over one week 
in a large urban area of NZ in late 2010. Ethics approval was obtained 
(NTY/09/110/EXP).  Over 1800 questionnaires were received, resulting in a final 
sample of 1783 once partially completed questionnaires were excluded (at least 75% of 
questions needed to be answered for inclusion). This paper reports on those >65 years, 
giving a sample of 263 participants, which is 14.75% of the total study population.  
Data from the surveys were entered into Statistical Package for Social Sciences (SPSS 
Inc.) for statistical analysis.   

4. Results 

The majority of participants were NZ European, with 6% being Maori, who are the 
indigenous people of NZ. Nearly 40% had NZ secondary school qualifications. Table 1 
summarises the demographic characteristics of participants.  Of the total, 87% reported 
being in either ‘excellent’, ‘very good’ or ‘good’ health, with only 1% reporting ‘poor’ 
health (Table 2). However, 85% of participants reported having at least one long term 
condition, with many having more than one (Table 3). 

Around one third (36%) of participants had used a computer to find health related 
information in the last 12 months. This was usually to find information for themselves 
(74%), for someone else (32%), or for general interest (30%). No one had participated 
in an on-line support group.  In terms of the participant’s information seeking behavior 
and their gender, ethnicity, education or health status, there was no statistically 
significant difference noted.  The use of on-line health information was more than 
double (67%) among those with ‘poor’ compared to those with ‘good’ (31%) self-
reported health status; although not significant due to the small numbers of those with 
‘poor’ health.  
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Those participants who used the internet perceived that on-line health information 
was ‘useful’ (49%) or ‘very useful’ (25%). In terms of trustworthiness 79% of 
participants reported that they trusted on-line health information ‘somewhat’, ‘quite a 
lot’ or ‘very much’. In addition the majority of participants ‘agreed’ that the health 
information they found was useful for finding out more about their health conditions, 
different treatment options and to make health related decisions.   

 

Table 1. Demographic characteristics of participants (N=263) 

Characteristics n (%) 
Gender 

Male 
Female 

 
128 (50%) 
128 (50%) 

Ethnicity 
NZ European 
Maori 
Pacific 
Asian 
Other 

 
225 (87%) 
15  (6%) 
3  (1%) 
2  (1%) 
13  (5%) 

Education 
No formal qualification 
NZ secondary school qualification 
Overseas secondary school qualification 
University degree or diploma 
Polytechnic degree or trade or technical certificate 
Professional qualification 
Other 

 
52  (22%) 
93  (40%) 
33  (14%) 
18  (8%) 
18  (8%) 
18 (8%) 
3  (1%) 

 

Table 2. Health status of 
participants 

Health 
status 

n (%) 

Excellent 16  (6%) 
Very good 84  (32%) 
Good 128  (49%) 
Not so good 31  (12%) 
Poor 3 (1%) 

Table 3. Long term conditions 
of participants 

Condition n (%) 
Arthritis 107  (41%) 
Heart disease 66  (25%) 
Respiratory  50 (19%)  
Diabetes 45 (17%) 
Chronic pain 39  (15%) 
Cancer 24  (9%) 
Mental health 8 (3%) 
Other 111 (42%) 

 

In response to the question ‘How do you feel about looking for on-line health 
information?’ 22% reported they liked being able to find information quickly; 18% 
looked on-line for health information before visiting their doctor; and 5% liked 
searching many websites. However, 11% did not like using on-line health information 
because they did not know which information they could trust. Figure 1 shows these 
results, including that only 3% reported feeling frustrated by not being able to find 
what they are looking for or feeling confused by finding too much information (5%).  

 
Figure 1. Participants responses to using the internet for locating health information 

Most of participants (90%) preferred to receive health information from their 
doctor or other health professional, 13% preferred obtaining information from the 
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internet, while only 10% considered email or text messaging (0.4%) preferable.  Free 
telephone services were more popular than free on-line health websites with 21% of 
participants having used HealthLine (national free phone health service) and 14% 
QuitLine (national free smoking cessation phone service). However, HealthPoint (1%) 
and Health Navigator (2%), both government supported websites, were not often 
accessed.   

5. Discussion 

This is the first study exploring health information seeking behavior targeting ICT use 
among older consumers in NZ. Most participants were NZ European reflecting the 
ethnic profile of older New Zealanders (88%) [14]. However, Asian (5%) and Pacific 
peoples (2%) were under-represented within the >65 population, although this also 
reflects a disparity in life expectancy[14]. Previous studies identified education as a 
strong determinant for older people’s use of health ICT[7,15] and this study showed 
older consumers with a university degree more likely to seek health information than 
others, although the difference was not statistically significant. Having an existing 
health condition has been found to strongly predict use of on-line health 
information[15], but this finding was not borne out in this study. 

The internet has become a popular health information source for older people; and 
while this study found almost 30% of participants went on-line to search health 
information, this proportion is lower than the 64.7% of those >65 who have access to 
the internet[1]. Since about two thirds of NZ older consumers seek health information 
offline there is a continued need to ensure health information is distributed through 
traditional media sources also, and there is scope to increase awareness of existing 
health-related websites. In this study older consumers mainly sought health information 
about their health conditions, prescribed medicines, and healthy living, which supports 
the findings of US studies[3,16]. Additionally, most of the older consumers sought 
information for themselves rather than for someone else, which is similar to the 
findings of Tian and Robinson[17].  

Participants in this study perceived the health information they found to be both 
useful and trustworthy.  This finding may be explained by the result from a study that 
perceived usefulness and trust are correlated[8]. Previous studies have found on-line 
health information has been useful[18], as it keeps older people informed[19-21]; and 
this can help them make health related decisions[20], changes to lifestyle[18], and 
improve access to healthcare[8].  In terms of trust, older people trust information from 
nurses and doctors more than that from inanimate sources, such as the internet[22]. 
However, not knowing which information they could trust was also a common 
problem[8].  Few participants in this study encountered negative experiences when 
seeking on-line health information. However, frustration of being unable to find what is 
wanted is a known problem[23]; as is confusion from information overload[18].  

Limitations include the small sample size, sampling method and lack of age bands 
for sub-group analyses. Low participation of Maori and other ethnicities are also a 
limitation. Lastly, by the nature of a quantitative study, there is no in-depth 
understanding of reasons behind the use and nonuse of e-Health and a further 
qualitative study, is needed. While NZ needs to continue providing free telephone 
health services there is a need for further study to explore how to increase awareness 
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and use of free, non-commercial, government supported on-line health information 
websites.  Despite these limitations this study adds new knowledge of how NZ older 
people use ICT.   
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Abstract. An update to the New Zealand Health Strategy identifying direction and 
priorities for health services is underway. Three specific areas have implications 
for nursing informatics and link to education and practice: best use of technology 
and information, fostering and spreading innovation and quality improvements, 
and building leaders and capability for the future. An emphasis on prevention and 
wellness means nursing needs to focus on health promotion and the role of 
consumers is changing with access to their on-line information a major focus. As 
the modes of delivery for services such as telehealth and telenursing changes, 
nurses are increasingly working independently and utilizing information and 
communication technologies to collaborate with the health team. New Zealand, 
and other countries, need strong nursing leadership to sustain the nursing voice in 
policy and planning and ensure nurses develop the required informatics skills. 

Keywords. public policy; health strategy, nursing informatics, consumer 
engagement, nursing education 

1. Introduction 

The New Zealand Health Strategy provides the direction for the government’s action 
on health by identifying the priority areas and aims to ensure that health services 
produce the largest benefits for the population [1]. The current strategy was released in 
2000: however, since then financial constraints have increased, technologies have 
advanced, there is an increasing aging population, more focus on the impacts of health 
on the social sector, and these factors are drivers for the health sector demands for a 
clearer sense of direction and priorities.  It is timely that a review and update of the 
national health strategy for New Zealand is taking place in order to set the vision and 
road map for the health sector for the future.  

The Strategy development has been influenced by two external reviews.  The first 
a “health system funding” review to promote a high quality sustainable funding model 
across social sectors. The second a “health system capability and capacity” review to 
ensure the health and disability sector can be adaptable and responsive [2]. These 
together aim to ‘future-proof’ the updated Health Strategy.  It is encouraging to see a 
refocus of the Strategy which provides an impetus for further development and 
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emphasis on the role nursing informatics plays in supporting healthcare in New 
Zealand.   

2. New Zealand as context 

New Zealand is a small long country made up of three main islands. With a population 
of nearly 4.6 million and a publically funded health service, there is the constant issue 
of obtaining enough funding through taxation to meet individual’s health needs [3]. 
New Zealand spends 10% of its gross domestic product (GDP) on health, compared to 
the United States 16.9%, Netherlands 11.8%, France 11.6% and Germany 11.3% [4].   

Public health services are provided by twenty District Health Boards (DHB). Each 
DHB receives funding from Government, through the Ministry of Health, according to 
the nature of the district, considering size, rural/urban mix, and their specific 
population.  A limited number of the DHBs also provide tertiary/quaternary services. 
Each DHB has responsibility to plan, manage, provide and purchase health services for 
their district.  This includes primary care, secondary/tertiary hospital services, public 
health services, aged care services, and community services provided by other non-
government health providers [5]. 

3. Developing a Health Strategy 

The process of developing the new Health Strategy involved many stakeholders and 
wide consultation identifying issues that an updated Health Strategy could ideally 
address.  Feedback from stakeholders suggested that the New Zealand health system 
should aim to improve its performance by addressing health outcomes, rather than 
focus on activity performance measurements.  Additionally, the division of the country 
into DHBs was thought to hinder collaboration and changes to service delivery, with 
arbitrary splits between districts being a barrier to change.  Rather, a long-term view of 
a consumer-centred service with minimal fragmentation and duplication was desired. 
The working vision for the new Health Strategy proposed “a 21st century health and 
disability system that operates as one, focuses of wellbeing and prevention, and is 
people centered” aiming to support all New Zealanders to “live well, stay well and get 
well” [2].  

The challenges identified to be addressed to develop this contemporary Health 
Strategy included: 

� Changing demographics – people are living longer. 
� Burden of disease – some people living longer are in poor health and with 

multiple long-term conditions/co-morbidities. 
� Changing technology and drugs - with potentially huge benefits, but also with 

significant costs. 
� Consumer expectations - more is expected from health services. 
� Continuing fiscal constraint – not just in New Zealand but around the world. 
� Continuing disparities - persistent differences in access and health outcomes 

for minority populations. 
� A push for a new way of working and delivering health services.  
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Underpinning the above were the key priorities of prevention and wellness, 
strengthened integration of services, support for innovation, better collaboration, 
improved ways services are delivered especially to reach our most vulnerable, giving 
every child a healthy start, and ensuring information and services are more accessible.  
This requires strong leadership, capability for change and enhanced quality and 
performance.  

4. The Health Strategy 

The Health Strategy is nearing publication now, and three specific areas are emerging 
impacting nursing informatics: best use of technology and information, fostering and 
spreading innovation and quality improvements, and building leaders and capability for 
the future.  Best use of technology and information provides a focus on the new 
eHealth and information technology (IT) solutions that are being implemented to 
support improvements in the health of the New Zealand population.  The National 
Health IT Board is responsible for ensuring that the health information and 
communications technology aspects of the Health Strategy are implemented. The New 
Zealand IT and eHealth environment is evolving from a fragmented environment which 
creates infrastructure platforms to enabling sharing of information from disparate 
systems, to a focus now on having a stable, standardized information and decision 
support platform to allow integration across the sector.  Strong clinical leadership and 
consumer input into systems design is supporting the enhancements in the quality and 
timeliness of information and delivering sustainable productivity improvements.  The 
focus is now on co-design by clinicians and consumers to drive clinical productivity, 
and extending consumers’ access to digital services online. 

5. Implications for nursing 

The above changes that are signaled by the review of the national Health Strategy for 
New Zealand have important implications for nursing, specifically for education and 
practice.  

5.1 Prevention and wellness 

The emphasis on prevention and wellness promotes a move towards decreasing the 
reliance on secondary care services and increasing health promotion, therefore reducing 
the disease burden on the health care system.  This shift will need to be reflected in 
undergraduate and postgraduate nursing education with emphasize on nursing practice 
that utilizes health promotion and education to support healthy lifestyles at every 
opportunity for individuals, families, and communities.  

Accessibility to information and software to support consumers in illness 
prevention and to promote healthy lifestyles is increasing.  For example, there are many 
health and fitness related smart phone applications (apps) and with 64% of New 
Zealanders aged between 15 and 65 owning a smartphone, health promotional support 
is easily accessible [6].  A more recent emerging trend in New Zealand, is the use of 
wearable activity tracking devices (e.g. Fitbit).  These wearable devices can be used 
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alone, on-line or via a phone app. The challenge for nurses will be how to work in 
partnership with consumers for realistic goal setting, biometric monitoring and 
encouraging ongoing progress towards healthy living.  

5.2 Changing role of consumers 

Further participation of consumers is being encouraged through on-line access to their 
health information.  In New Zealand this is being lead through primary health settings, 
where general practice is being encouraged to share part of the Electronic Health 
Record (EHR) through a ‘patient portal’, so consumers can see their medications, 
laboratory results and the plan for their care [7].  With 77% of households already 
having internet access in 2013, and this predicted to rise, the use of patient portals will 
increase [3].   

A further example is the transfer to an on-line cloud based record for the well child 
health record used by Plunket, which was traditionally a paper-based record in a book 
format given to parents.  Plunket is the predominant national well-child health provider 
in New Zealand seeing 90% of newborns, approximately 60,000 new babies every year 
[8]. Plunket is in the process of rolling out their cloud-based EHR application which 
will allow nurses using tablets to access consumer’s notes, and families also having 
access to their children’s health information.  As Plunket provide well-child care from 
when a baby is two weeks old and lasting until they are four, this provides a 
longitudinal health record.  These changes mean nurses will need to have the skills to 
use different technologies, and also incorporate the use of ICT into their care, both in 
clinics (such as general practice), and in the home (Plunket). 

5.3 Alternative modes of service delivery 

Integration of services and improved and alternative modes of service delivery will 
bring new roles for nurses. In New Zealand that is likely to include a requirement for 
more Nurse Practitioners and advanced nursing practice roles [9].  Nurses are 
increasingly working more independently and using ICT to collaborate with other 
members of the health team for care provision [10,11].  

Telehealth, as a mode of service delivery will increase as a means of improving 
access to health care across the country, especially in remote and rural areas [12] as 
well as large urban centers, where traffic issues impede movement [13].  Nurses in 
New Zealand are already well-placed and have proven themselves capable of taking 
key roles in telehealth and this is likely to increase [11].   

5.4 Leadership 

A key requirement that has been identified both within the profession and at the 
Government level is the need for strong nursing leadership.  Within nursing informatics 
in New Zealand there are nurses involved in a number of important national 
committees [14], but this is an area that needs further attention to ensure succession 
planning and therefore a sustained nursing voice at the level of policy and planning.  
Leadership skills can be developed through experience, postgraduate education, and 
also through opportunity, by promoting a culture of supporting up and coming young 
leaders [15]. Future nursing leaders are needed to lead and promote the use of ICT [16]. 
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6. Conclusion 

It is relevant for all nurses to consider their national health strategies and the 
implications for nursing informatics. With limited funding and an ageing population 
NZ needs to have a 21st century health and disability system that operates as one, with 
a focus on wellbeing and illness prevention that is consumer centered and the 
publication of the new NZ Health Strategy, in 2016, will guide this.  The skills and 
resources of the nursing profession, and nursing informaticians in particular, are a 
powerful toolset to leverage to support all New Zealanders to “live well, stay well, get 
well”.  
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Abstract. Tele-technology in the health care system is prognosed to be able to 
produce better health, better care at lower cost (Triple aim). This paper will discuss 
the validity of this prognosis, which in many ways is considered as some sort of 
diagnosis of the conditions concerning triple aim in relation to Tele-technology. 
Tele-technology in the health care system covers three different types of techno-
logical settings: telecare, telehealth and telemedicine. This paper will disclose the 
different meanings of telecare, telehealth and telemedicine and discusses how 
nursing informatics can accomplish and gain from this disclosure. Theoretically 
and methodologically the paper is based on post-phenomenological readings and 
reflections, where use, practice, users, participants, values and knowledge systems 
are addressed on an equal level in order to understand technology and how we act 
appropriately through and with technology.  

Keywords. Telehealth, triple aim, 7 E’s, values, post-phenomenology 

1. Background 

During the last decade we have witnessed the launch of myriads of tele-medicine or 
tele-care projects. In Denmark alone a recent mapping revealed the existence of 372 
projects [1]. Few of them have been properly evaluated, and for those who have there 
seem to be a limited impact on the triple aims: better care, better health and lower cost 
[2][3]. In order to improve impact and also increase sustainability we draw attention to 
some fundamental preconditions for designing and implementing tele-technologies in 
health care, and discuss these issues in relation to fundamental thoughts in a Danish 
telecare project – the Epital. 

2. Introduction and theoretical anchor 

The Dutch researcher on socio-technical understanding of health informatics Jeanette 
Pols writes in “Care at a Distance” [4] that hands are not necessarily warm and tech-
nology is not necessarily cold. We do fully concur on this polyvalent statement where 
is in-built a request for critique and reflection in relation to use, practice, participants, 
values and knowledge systems, and furthermore how technology affects all of this. 
This means that we are not going to fall into the pit of romanticism on how we should 
always strive towards direct physical and psychological contact in between caregivers, 
caretakers, citizens and patients. On certain occasions and in certain contexts technolo-
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gy provides better care than humans, for a variety of reasons. Telecare, Telehealth and 
Telemedicine have different roles, qualities and potentials in relation to care and com-
fort of the citizen/patient and furthermore in relation to how professional staff experi-
ence their everyday life work practice. When we think of the development and imple-
mentation of tele-technology in the health care system it is paramount that it is not only 
the citizen/patient who experience better care, better health at lower cost, but also the 
professional staff should through and with technology have the possibility of perceiv-
ing what we have coined as empowerment, enhancement and emancipation [5][6][7]. 
In order to reach that we have to apply engagement, embodiment, empathy and enact-
ment, which are ways of moving on the path as healthcare professionals in order to 
achieve the multiple aims of empowering, enhancing and emancipating both for oneself 
and for the receiver of the healthcare service, e.g. the citizen/patient.  

The American philosopher Don Ihde first introduced post-phenomenology as a 
philosophical position on technology in 1993 [8]. Ihde tells us that technology is multi-
stable, which means that our relations to technology changes according to use, context 
and understanding. There is no essence in technological artefacts. They constantly and 
dynamically co-constitute together with humans in new configurations. Therefore tech-
nology is not per definition something in itself, which we should consider the moment 
we construct and design technology. Humans are in this same perspective neither 
something in itself. We change and become something new through our interaction 
with technology. This is why we cannot from the outset classify technology as cold and 
human hands as warm, and the same thing goes for the hybrids that are created in the 
conjoinment of humans and technology.  

Lars Botin introduced to the methodological framework in [5] where he writes 
about the 7 E’s: engagement, embodiment, empathy, enactment, empowerment, eman-
cipation and enhancement. Engagement, embodiment, empathy and enactment are 
means, whereas empowerment, emancipation and enhancement are aims. Four of the 
concepts are already familiar to the profession of nursing and nursing informatics, i.e. 
engagement, embodiment, empathy and empowerment, whereas enactment, emancipa-
tion and enhancement seldom occur in research or actual practices. It is important to 
notice that as if the methodology is co-constitutional then professional staff, e.g. nurses 
should experience empowerment, emancipation and enhancement through the use of 
tele-technology, as should the care receiver, e.g. citizen, patient, relatives and/or infor-
mal caretakers.  

We have dealt with this in [9], where we indicate that all of this should happen on 
an individual and personal level, because engagement, embodiment, empathy and en-
actment is an individual experience and manifest as a sensation in the singular individ-
ual. In philosophy of technology this enterprise is called scaffolding, where we build 
scaffolds in order to construct structures that protects, support, maintain and renew 
fragile and vulnerable bodies and identities of humans [10][11]. The scaffold is a fairly 
mechanical and instrumental thing made out of standardized components, which fit 
neatly together, and the foremost quality of the scaffold is that can be assembled in an 
infinity of ways in order to scaffold what is to be scaffolded. It is not a one size fits all 
construction, but exactly co-constitutional where scaffolds transform and change in 
relation to the scaffolded and the scaffolded is equally affected and influenced by the 
scaffold as work/practices are performed.  

Empowerment and enhancement are aims that can be reached by procedures and 
decisions made by others in relation to the individual. The citizen/patient can be em-
powered and enhanced by technology without actually doing something on her own. It 
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is different when it comes to emancipation, because we can set up possibilities for 
emancipation, but this does not necessarily means that the individual will become 
emancipated. In order for that to happen it requires an act of will and furthermore 
knowledge on what it actually means to become emancipated, which of course means 
that citizens/patients are expected to reflect on their actions and practices and further-
more to seek knowledge about the impact and consequences of their actions and prac-
tices.  

3. Methods and material 

Technical reports and magazine news articles delivered input for a summary descrip-
tion of the Epital initiative. This description has been elaborated through an interview 
with one of the Epital key persons. The description has been approved for correctness 
by the Epital organization. 

The Danish telecare project – the Epital is an attempt to redesign the structure of 
the health system to achieve a more accessible, coherent and efficient service by means 
of virtualizations of selected functionalities regarding the chronically ill person. It is 
described as a shift in paradigm from the profession dominated health care system 
where the citizens turn to the health care institutions when they decide they need it, or 
in special cases where they are so miserable that others decide they need acute attention 
by health professionals; to a new citizen centred paradigm where the citizens monitor 
themselves on vital parameters and share the measurements and information with 
health care professionals. To make this work the citizens must go through an inclusion 
process to join the Epital network. On a conceptual level the inclusion naturally require 
the citizen to be able to monitor his or her own health state in a way that also appear 
meaningful to health professionals who eventually can be involved to act. On an opera-
tional level, which for the time being only includes citizens with COPD, the citizens 
monitor four quantitative measures (FEV1, Heart Rate, O2 saturation, and temperature), 
and three qualitative parameters (breathing difficulties, cough, and secretion). On the 
basis of the self-monitoring the health professionals can triage the patients from the 
Response Coordination Centre (RCC). The RCC is staffed with a trained e-nurse who 
proactively can initiate treatments rather than allowing the conditions to exacerbate to a 
level, which requires more severe intervention. The e-nurse can ask the citizen to adjust 
their medication or refer to an e-physician who can initiate new medication from the 
medication toolkit located at the citizens home, or pay a visit to the citizen’s home in 
severe cases. 

The Epital care model consists of 6 steps: 
Independent living: A citizen included as a member of the Epital who has COPD, are 
monitoring his/her conditions, but are functioning well, and in daily activities are not 
utilizing any health care services, but the Epital service keep an eye on their measure-
ments and can intervene if necessary. These members are equipped with a medication 
box with a selection of drugs they are not taking, but could potentially need if symp-
toms exacerbate. 
RCC activated: If the citizens experience an exacerbation that demands a professional 
response they call the RCC where an e-nurse can advice or refer to an e-physician who 
can e.g. tell the patient to take some Amoxicillin from their medication box. In this 
stage the citizen are fully mobile, and could in principle be located anywhere provided 
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they have their Epital hardware (Tablet computer, and devices to measure FEV1, Heart 
Rate, O2 saturation, and temperature) with them, and they have an Internet connection. 
Acute e-nurse visit to citizen’s home: In cases where symptoms gets worse or there is 
an aggravating anxiety the e-nurse from the call center can pay a visit to the citizen’s 
home to initiate further diagnostic procedures. In this case the citizens will naturally 
have to be in their home. 
e-physician “outmit” the citizen: When the nurses pay a visit to the citizen’s home they 
also bring further medication that they can give to the citizens after consulting the e-
physician. In this case the citizens are “outmitted” to treatment in their own home and 
in many cases a rather advanced treatment is performed in the citizen’s home. 
Decentralized admission to a sub-acute bed: In the case of further exacerbations the e-
physician can admit the citizen to a sub-acute bed in a municipal institution, which is 
staffed 24 hours. Here it is possible to give oxygen and give more advanced treatment. 
This is the last decentralized step. 
Admission to a specialized hospital department: Citizens who are demanding even 
more advanced treatment are admitted to a specialized respiratory department at a larg-
er hospital. 

4. Results and discussion 

The Epital is, as the concept refers to, an alternative or virtual hospital, wherein is pre-
sent humans and technologies that appears in normal hospitals as well. There are doc-
tors, nurses, patients and toolkits for measurement and treatment. However, the differ-
ences are the notion of distance in between humans and the proximity of technology, 
both for the caretaker and the care receiver. This means that the technology of monitor-
ing and eventual treatment mediate trust, comfort and care. The proximity of technolo-
gy also mediates the possibility of humans to get close very quickly, because the e-
nurse from the RCC can reach the individual patient in very short time and produce 
professional care in situ. The e-nurse can also decide to activate the classical hospital 
by eventually hospitalizing the citizen. 

In order for all of this to succeed certain preconditions are required, which has to 
do with the concept of inclusion. Inclusion is a classical virtue that we ask for in order 
to promote justice, equity and democracy. In order to be and feel like a citizen these 
frameworks are needed. Inclusion, in the Epital requires certain physical and techno-
logical capacities from the citizen (and the nurse). Empowerment, emancipation and 
enhancement through and with technology is hence dependent on these capacities, 
which of course create some issues concerning justice, equity and democracy, because 
it means that the weak and incapable is left exactly weak and incapable. At the same 
time the majority of citizens with COPD will experience empowerment, emancipation 
and enhancement through technological interaction, because she will feel in control and 
capable of managing her health in an interdependency with technology. 

We are of the opinion that the life of COPD citizens are not independent, because 
in order to remain citizens with normal everyday lives they are intertwined with tech-
nology – they are interdependent. Empowerment, emancipation and enhancement are 
the results of this interdependency, wherein the e-nurse is also part and profit. 

Inclusion should be broadened to widest extent possible in order to support and 
change the condition of the weak and incapable. In order for this to happen we have to 
consider how to engage the weak, how the weak can embody technology in different 
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ways than the stronger, how we with empathy can embrace and help the weak and fi-
nally how we enact the set up in order to create technological change. In other words 
how do we construct a scaffold that fits the weak in order to make way for inclusion?  

We think that Ihde’s notion on multistability could be of use. The citizen reads and 
understands the results of monitoring and reacts accordingly. This human-technology 
relationship is classified as a hermeneutic one, where the citizen reads the world (her-
self) through technology. The weak and incapable could experience empowerment, and 
enhancement in relation to her condition through technology if we applied one of the 
other relations that Ihde has classified. In the alterity relation, humans change through 
technology. A man becomes a gunman through interaction with the gun. The COPD 
patient becomes a COPD citizen through interaction with the embodied tele-technology. 
This means that the role of the e-nurse also changes and there is a shift from the para-
digm of telehealth to telecare, where the e-nurse is monitoring the citizen and through 
engagement and empathy (classical virtues of the nursing profession) is responsive to 
empowerment and enhancement of the citizen. Unfortunately, emancipation is not at 
stake in this case, because the citizen is dependent on the e-nurse, hence she is in con-
trol and managing the life of the COPD citizen.  

The triple aim of better health, better care at lower cost is within reach by focusing 
on the values of empowerment, emancipation and enhancement, where tele-technology 
plays a crucial role because interdependent with humans hence enhancing the possibil-
ity of warm and meaningful relations between humans through and with technology. 
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Abstract. Bone Health in the Park was created in Ireland and is an online health 
promotion education resource focussing on bone health, healthy ageing and falls 
prevention. The programme was designed by an Advanced Nurse Practitioner in 
collaboration with an Education Technologist and primarily uses storytelling to 
promote education specifically on bone health and falls risk prevention for health 
care professionals, clients, families and informal carers. This paper reports on core 
deliverables from this programme from 2010 to 2015, and provides insight into 
their development, in addition to details on its clinical effectiveness by using 
technology enhanced learning to underpin health promotion initiatives. 
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1. Introduction  

Global trends indicate that the population is ageing, the fastest growing age group are 
those over 60 years and it is estimated that the figure of 688 million in 2006 is projected 
to grow to 2 billion by 2030 [1].There is a need therefore to engage with the public and 
patient involvement agenda requiring health care professionals to become proactively 
involved in the direct delivery of health promotion.  Evidence highlights that older 
people often have multiple medical problems, different disease patterns, slower 
response to treatment, increased requirements for social supports and need for specialist 
medical skills [2].   

 Falls and falls related injuries are a growing problem affecting quality of life of 
older people globally and are a leading cause of morbidity and mortality [3]. Recent 
studies have demonstrated that 30-40% of people over 65 years and 50-60% of people 
over 80 years fall each year [4]. According to the World Health Organisation up to 75% 
of injuries sustained by older people are attributed to falls [5]. The impact of these 
injuries can be devastating for the older adult who falls resulting in pain, distress, loss of 
confidence, loss of independence and mortality [6].   

Early detection and early intervention has historically been found to improve 
healthcare outcomes and reduce dependency levels. With the establishment of 
Advanced Nurse Practitioner (ANP) roles in Ireland emphasis has been placed on 
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providing focused health care interventions, relating to specific health and social care 
policy agendas, including health promotion and healthy ageing activities such as bone 
health and falls prevention awareness [7].  

In Ireland falls contribute directly to the death of more than 250 older people each 
year. Financially the cost of falls on the economy is substantial and in Ireland projected 
to be over €2billion by 2030 with our ageing population [8]. However, the cost of loss 
of independence, acquired disability and loss of life is immeasurable.  

ANP’s through their professional role as clinical leaders, are ideally placed to 
engage with translational research relating to health promotion activity [7]. Delivery of 
such information to a wide audience was a challenge which was overcome through the 
use of technology – predominantly through on line learning and supportive information 
resources. This paper provides a summary overview of one ANPs journey which 
culminated in the development of the Forever Autumn Community of Practice 
(FACOP) - a core focus of which was to engage with translational research on bone 
health and fall risk prevention [9]. The FACOP naturally evolved from interest 
generated in the falls prevention programme developed and is made up of 
interdisciplinary healthcare professionals across many healthcare organisations with a 
shared passion in falls prevention and management. It provides an online platform 
underpinned by the eAuthoring software Articulate Presenter to share information, good 
practice stories and identify gaps in practice providing scope for new development [9]. 
FACOP provides examples of best evidence based practice using online learning 
technologies to illustrate and advance patient empowerment across different settings. 
 

2. Methods 

Using an action research approach the following activities were completed over a five 
year time frame. Key milestones in this translational work are included here and will be 
discussed in the presentation.  

Action Step One An Audit of Out Patient Service Users 

An audit of an out patients service in North Dublin, Ireland to establish a base line for 
osteoporosis was completed in 2010. This audit completed on 1600 service users 
included a comprehensive bone health assessment, focused educational material for 
participants and a DXA scan. The audit indicated that two thirds of those screened had 
reduced bone density. Concurrently the Irish Osteoporosis Society indicated that there 
are over 300,000 people with osteoporosis [10]. A requirements analysis with key 
stakeholders suggested that content of an education resource should present information 
on bone health using a story telling approach and the material should use cases to 
demonstrate bone health throughout the life spectrum from childhood to old age. 

Action Step Two Development of Bone Health Promotion Resource  

The ANP initiated the development of an education resource through engagement with 
an Educational Technologist.  Using Articulate Presenter demonstration cases were 
devised and presented to the stakeholders for formative evaluation and editing to 
optimize impact and sustainability of the programme across different settings. Using 
differing elearning comic life a suite of resources to raise awareness of the importance 
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and relevance of bone health were created, and in 2011 Bone Health in the Park – I am 
not falling for you! was launched. This resource was revised in 2015 bringing the 
technologies up to date and rebranded eBonehealth and is available to view from 
www.bonehealth.co [11] 

Action Step Three An Audit of Inpatient Residential Unit  

In 2012 an audit of falls from a large Community Hospital in North Dublin, Ireland 
identified the number of falls that occurred in 2011 across the campus.  350 participants 
were included in this audit.  The facility cares for adults over 65 years of age and has 
short stay beds and a residential unit. Data captured included - the location of falls, age 
of the person who fell, injuries from falls, time fall occurred, number of falls per person 
– single or recurrent and whether the fall was witnessed or unwitnessed. Key findings 
noted were that 75% of the falls occurred by the bedside, 98% were unwitnessed and 
82% of those who fell were aged over 80 years.  

Action Step Four Development of falls Prevention Programme  

A falls prevention and management programme was developed and implemented in late 
2012. An interdisciplinary collaborative approach was taken inclusive of staff members 
both clinical and non-clinical. The programme – Forever Autumn – incorporates a suite 
of core data elements as outlined in action step three above. Key falls reduction 
measures included surveillance of residents at risk through use of symbols, post fall 
reviews and comfort checks. Development of an online education resource to raise 
awareness of the risk of falls in an ageing population which also supported the 
implementation of the programme ensued [11]. 

Action Step Five Focus Group Discussion on Bone Health and Falls Risk   

Based on the interest generated from the development of Forever Autumn Falls 
Programme by healthcare professionals working with older people, the programme has 
been rolled out in 16 sites across Ireland and focus groups were held with key 
stakeholders.  Findings from discussions indicated that an online platform for 
supporting older person services on bone health and falls prevention in Ireland was 
required. A Community of Practice (COP) advocated by WHO as a strategic platform 
for communication was considered the most appropriate vehicle to provide support to 
advance the clinical effectiveness of the programme [12]. In January 2014, a 
Community of Practice entitled Forever Autumn Community of Practice (FACOP) was 
established and is hosted online through a web site (www.foreverautumn.co).  FACOP 
currently has 64 members from across Ireland from differing healthcare backgrounds 
incorporating medical, nursing, physiotherapy, occupational therapy, dietetics, 
pharmacy and radiography with a common interest in bone health and falls prevention 
across the spectrum of care of older adults [9]. Together the FACOP has identified areas 
that require development and education opportunities particularly in the area of 
intellectual disabilities. 

3. Results 

By taking a pragmatic approach to the design and delivery of online resources using 
differing Web 2.0 tools made it easily accessible with open access for all – staff, 
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residents, patients, families and the general population.  This was achieved by providing 
a suite of tailor made small learning resources for use on various platforms. For 
enhanced ease of access the resources could also be used with mobile devices.  

Bone health education resource are in use on a daily basis to inform inpatients and 
outpatients of the importance of bone health throughout life at the point of contact with 
healthcare staff.  The online resource has been adopted for use by many agencies – 
schools, colleges, day centres and community groups. It has been endorsed by the Irish 
Osteoporosis Society and is accessible from their website [10]. A revision of the 
resource with more up to date technologies was launched in September 2015 at a 
National Falls Prevention and Bone Health Conference hosted by the FACOP. The 
programme was developed using the e-authoring tools (Articulate Presenter) supportive 
material was created using iBooks Author and a Facebook page eBoneHealth 
complements the programme, YouTube is used to host accompanying videos. All 
resources are free to access from the web site www.bonehealth.co [11] and 
www.happybones.ie [13] (this site hosts the educational resources for service users with 
an intellectual disability, their families and carers and healthcare professionals). 

A comparison of falls data in the facility from 2011 and 2013 was undertaken. The 
results whilst not generalisable demonstrate a reduction in falls by 33% since the 
implementation of the programme. Key features of the programme such as the 
introduction of symbols to identify residents/patients at increased risk of falling provide 
a new intervention in raising awareness among all clinical and non clinical staff.  An 
intervention in relation to fall risk identification was devised and implemented. Data 
reports on the interventions are now available and impacting on the incidence of falls 
with residents in the organisation.  This data identifies the number of interventions 
carried out on each older resident who are at increased risk of having a fall by looking 
in on them as a result of the symbol outside their door.  The collection of this data is 
evidence of the work that staff engage in to reduce the risk of potential falls on a day to 
day basis.  

From the development of the online FACOP in 2014 there is now a structure 
providing support, guidance and continued education in bone health, falls prevention 
and management across the care spectrum for older adults – acute hospital, community, 
intellectual disabilities, palliative care and residential care [9]. Through the FACOP it 
was established that there were no education resources for Intellectual Disability (ID) 
population around falls prevention and bone health thus using a translational action 
research approach an opportunity was seized to collaborate with an ID community and 
service users to develop Happy Bones www.happybones.ie in 2015 [13].  

To date over 43,000 people have visited www.bonehealth.co in the last 3 years with 
over 50% of these returning to the site on subsequent occasions, 12,000 visits to the 
FACOP web site (www.foreverautumn.co) have been recorded and 8,000 to 
www.happybones.ie . The audience is international with the majority of coming from 
Ireland, UK, USA, Canada, Australia and Europe.  

4. Discussion  

Healthcare of a global ageing population is very diverse and in ever changing societies’ 
access to information is paramount for the primary prevention of illness and promotion 
of wellbeing. Embracing emerging technologies provides scope for education to the 
general population, healthcare staff, patients and residents that are easily accessible on 
key areas of health.  This has the potential to impact on population health in areas such 
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as osteoporosis, falls and fractures and also to reduce dependency and illness in later life. 
Translational research such as the Forever Autumn COP demonstrates initial evidence 
of clinical effectiveness from one area in North Dublin, Ireland. The focus of this paper 
has been to demonstrate the effectiveness of an online education resource and platform 
developed for bone health and falls risk reduction. This approach has also been 
replicated in another online education resource - implementing and supporting holistic 
continence awareness (ISHCA) www.ishca.net [14]. 

As future healthcare provision shifts from a hospital focus to a community/primary 
care focus and a model that promotes disease prevention, health promotion and healthy 
ageing there is scope for similar online programmes to be developed. With the evolving 
nature of nursing practice and development of new roles – ANP, to facilitate that move, 
education resources such as those presented will become essential tools and resources 
for the empowerment of people to take ownership and responsibility for their health and 
wellbeing. Technology is evolving too and as demonstrated has the potential through 
differing platforms to facilitate learning in a variety of settings providing key 
information at the chosen point of care. 
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Abstract. Patients have typically been passive participants in their own healthcare. 
However, with a change in philosophy towards outcomes driven care, it has 
become necessary to make sure that patients mutually set their healthcare goals 
with their providers Both eHealth and mobile health applications have required 
patient participation in ways never before valued. The virtual reality world of 
Second Life offers one eHealth solution that requires computer literate patients to 
participate via avatars in synchronous healthcare visits and support groups, as well 
as explore online resources asynchronously. This paper describes the development 
of a Second Life environment that served as a platform for nurse practitioner 
driven care supplemented by a patient portal as well as the institutional electronic 
health record. In addition, the use of Second Life is described as an active exercise 
to expose students in a Consumer Health course to support groups and resources 
available to actively engage patients. 

Keywords. Patient participation, telemedicine, continuity of patient care, virtual 
systems, consumer participation 

1. Introduction 

Patient engagement is a necessary component in today’s healthcare where patient 
centered care is the expectation. In an era of shortened length of stay, and an emphasis 
on evidence and outcomes, the participation of patients in the provision of their own 
care has become essential. Spruce argues that the inclusion of patients and their 
families in the planning and execution of their care is one way to help contribute to 
increased patient safety [1]. Furthermore, if there are issues of miscommunication, 
clinicians have the opportunity to engage patients in the conversation and invite them 
into the process improvement cycle.   

The virtual reality world of Second Life (SL, secondlife.com) provides an 
environment that allows users from around the world to “log on” to this web-based 
platform. Second Life is a 3D virtual world, created by its residents. The world is 
driven by the interactions of real-world individuals and their avatars. Thus, for every 
avatar one encounters in SL, there is a live person somewhere in the world who is 
dictating that avatar’s actions, emotions, words, dress, etc. SL provides the place for 
interactions with people, businesses, and organizations in a 3D environment that 
requires only an Internet connection and working computer rather than extensive travel 
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arrangements. This environment thus has the capability of expanding global telehealth 
possibilities. 

2. Background

The Second Life environment was built as part of prior funded grants from the U.S. 
Department of Health and Human Services Administration (Grants #D80HP11271 and 
#U1KHP1296). The purposes of these grants were to provide nursing faculty the 
opportunity to manage clinical simulations while advancing in their own competency 
and proficiency levels of simulation management while in the Second Life virtual 
world. Synchronous sessions were provided by master teachers, after an orientation to 
SL had been completed by the users. These grant activities have been reported in prior 
international informatics conferences [2,3].  

Second Life is organized in such a way that developers lease island space, but have 
to develop the buildings and/or content to be placed on their islands. The developed 
space noted above consisted of a conference center, an outpatient facility (replicated 
from the Vanderbilt Eskind Diabetes Center), an acute care facility (replicated from the 
Vanderbilt Acute Care Tower), a nursing home environment, and several homes. The 
island was named “NurSim4U.” 

Most faculty required orientation activities to the SL platform. One of the negative 
implications of using the SL platform is that most users start their experience on 
“Orientation Island.” Many times there are other avatars on the Orientation Island who 
are predators and are there only to harass new users either verbally or through the use 
of nudity or sexual innuendos. It was possible to bypass this island by providing 
participants with the specific island location for the intended education session via a 
SLURL (Second Life Universal Resource Locator). In doing so, however, participants 
did not learn how to manipulate their avatars. As a result, orientation activities specific 
to this project were required. Video sessions and one-on-one orientation sessions 
ensured that all participants reached pre-determined competency levels in SL. An 
orientation course was developed that was elevated from the island itself so that no 
additional geographic space would be required. Figures 1 and 2 illustrate both the 
conference center (initial entrance to the NurSim4U island) and the orientation course. 

 

 
 
Figure 1. Conference Center.               Figure 2. Orientation Course 

     
The developed property on the leased island in Second Life can be considered as a 

backdrop for a play. Nothing is taking place there until avatars appear and interact, 
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whether spontaneously or in a scripted fashion.  For grant activities, there were scripted 
simulations that took place after the users were oriented. 

It was soon determined that this developed environment could be used for a 
multitude of purposes. One was for the provision of patient care in the outpatient 
environment. Another was for the involvement of informatics students. 

3. Patient Engagement Examples 

Results of extending nurse practitioner care using the virtual reality world of Second 
Life was presented during NI 2012 [4]. However, the aspect of patient engagement was 
not fully explored during that presentation. In addition, the interaction in Second Life 
opened up the possibilities of how Second Life could be used for consumer health. As a 
result, one of the faculty members on the original grant, Dr. Trangenstein, incorporated 
aspects of Second Life involvement in order to demonstrate its potential engagement 
use with patients. 
 
3.1 Nurse Practitioner Example 
 
Long term management of adult patients with diabetes requires maintenance of 
glycemic control. One of the barriers to acceptable control is access to healthcare 
providers. While much has been written about the educational applications in SL, few 
attempts have been made to deliver actual patient care. Watson et. al. present a 
framework that demonstrates how applications within SL can be constructed to meet 
the needs of patients with diabetes, allowing them to attend group visits, learn more 
about lifestyle changes, and foster a sense of support and emotional well-being [5]. 
Furthermore, they describe the importance of dealing with concerns related to privacy 
and liability as pre-requisites before engaging patients and providers into using this 
new approach. 

When this pilot project took place with nurse practitioners and patients, the best 
way to ensure privacy was to replicate the patient care room, have the NP press the 
privacy button, and then suspend the room around 200 meters above the ground. This 
was well out of audio eavesdropping range from the ground, as well as far enough 
away from the orientation course so that users there could not hear the private 
conversation. Once the visit was completed, the privacy "off" button teleported the 
patient and clinician back down to the original building in order to complete any post 
visit activities and exit the facility. Admittance to the island was restricted by accounts 
to care givers, identified patients, and technical support personnel. The general public 
were not able to access the island. 

Patients were authenticated by logging into their patient portal and registering using 
a virtual screen in the SL lobby of the Eskind Diabetes Center. Patients were then met 
by his/her healthcare provider and were accompanied back to her office. The main 
purpose of the visit was for mutual goal setting to improve glycemic control. A 
questionnaire was completed by the patient prior to the visit, so this data could be used 
during the conversation. For example, one patient wanted to work on improving her 
exercise routine and diet; another was concerned about the high cost of medications; 
while another just wanted to decrease his A1c. Using this self-assessment questionnaire 
provided structure to the visit in such a way that the nurse practitioners were able to 
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capitalize on that time to meet the needs of the patient. Figure 3 illustrates the office 
environment, which included an ocean view not typically seen by the participants. 
 

 
 

Figure 3. Office Environment for Clinical Visit. 
 
 
 
3.2 Consumer Healthcare Informatics Example 
 

The Vanderbilt University School of Nursing (VUSN) has an informatics specialty 
that is part of the Master’s in Nursing Science program. One of the unique features of 
this program since its inception is the inclusion of a two credit hour course in 
Consumer Healthcare Informatics. Taught by the Specialty Director, Dr. Patricia 
Trangenstein, this course is also a popular choice for the Doctorate in Nursing Practice 
(DNP) students to take as an elective, regardless of their focus area.  

One aspect of the course is to expose the students to technology applications that 
empower and inform consumers. After orienting the students to SL (using the 
Orientation Course described above), one of the assignments required students to 
explore a number of patient engagement possibilities in SL. Those virtual activities 
were followed by an actual synchronous class session held in SL. The sites listed below 
represent a range of immersion from merely providing education via text bulletin 
boards to experiencing the sights and sounds of a combat event in a village. Students 
were directed to choose the following islands in SL: 

� Avatar Fitness Club (Research indicated that exercising your avatar regularly 
may help you to improve your own physical fitness. Join the club and try the 
cycles, treadmills, yoga, climbing wall, swimming pool, aerobics, lounge with 
ping pong.) 
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� National Health Service (The UK’s publicly-funded healthcare system, known 
as the National Health Service, also has a home in SL. This region offers 
visitors a tour that represents the future of medical care throughout the nation.) 

� Virtual PTSD Experience (This is an immersive, interactive learning 
experience designed to educate visitors about combat-related post-traumatic 
stress disorder (PTSD).) 

� Reality Check Café (This 3D learning environment illustrates the relationship 
between calorie intake and physical activity, and the importance of making 
smart choices while dining out.) 

� Tox Town at Virtual NLM (environmental health information from the 
National Library of Medicine) 

� Virtual Hallucinations (UC Davis sponsored schizophrenia education 
experience that allows users to see what those with paranoid schizophrenia 
might see in order to better understand the symptoms of this disease.) 

4. Discussion and Conclusions 

Feedback results from both examples provide evidence that the SL environment can be 
an alternative to face-to-face patient engagement activities. Both the patients and the 
nurse practitioners involved in the care scenario thought that this was a viable 
alternative to driving in for appointments, and appreciated the pre-visit questionnaire 
that helped to focus in on their healthcare needs for the visit. They did, however, 
acknowledge that this type of visit required technology literacy to be possible, and 
thought the orientation activities were excellent. While the second example included 
students, they provided positive course evaluation statements in support of being able 
to experience patient focused SL activities that expanded their ideas about how to 
better engage patients. Both examples describe the potential of the virtual reality world 
of SL in providing viable alternatives to our patients to become better involved in their 
own care regimens.  
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Abstract Growing use of information and communication technology (ICT) 
demands have caused a need for nursing to strengthen the knowledge, skills and 
competences related to ICT in health (eHealth) and define its versatile roles. The 
Finnish Nurses Association (FNA) named a group of eHealth experts from various 
professional fields that are closely connected to nursing e.g. nursing practice, 
higher education, nursing research and administration. The main purpose was to 
describe nurses’ contribution to the national strategy concerning eHealth 
development and implementation in health and social care. The group searched for 
answers, discussed strategic issues, wrote drafts, and sent texts for open 
commentary circles. The chosen themes of the eHealth strategies deal with the role 
of the client, nursing practice, ethical aspects education and eHealth competences, 
nursing leadership, knowledge management and research and development. The 
article describes the strategic work and the structure of eHealth strategy of nurses 
in Finland. 

Keywords. eHealth, strategy, nursing, competencies, education, health informatics 

1. Introduction 

The development of the concept and content for the ubiquitous term eHealth was 
launched in the early 2000’s in Europe by the European Commission in order to guide 
various countries to build up roadmaps and strategies to adopt and implement eHealth 
through action plans. [1, 2, 3] Parallel to EU actions the World Health Organization 
stressed the importance to focus on eHealth initiatives across the world. [4] Both these 
coalitions highlighted the importance of goals to increase the quality of care and 
efficiency, reduce cost, and enable new modes of care and to empower citizens and 
communities with the implementation of eHealth internationally. In this article client 
refers to patients also. 
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eHealth as a concept emerged in literature at the beginning of 2000 when 
Eysenbach published his argumentative paper: What is eHealth? This paper stressed the 
significance of understanding “e” not only as an abbreviation of electronic. eHealth 
refers also to efficiency, enhancing quality of care, evidence based, empowerment, 
education, enabling, extending, ethics and equity [5]. All these elements are common 
and well known in nursing.  

The International Council of Nurses’ (ICN) has adopted the definition by the 
WHO to be used in nursing: eHealth is the use of information and communication 
technologies (ICT) for health. This has implications to treating patients, conducting 
research, educating the health workforce, tracking diseases and monitoring public 
health. [6.] The ICN has established the eHealth Programme to support eHealth 
adoption among its members. The goals are to support eHealth practice, to be 
recognized as an authority on eHealth, and to be positioned centrally in the eHealth 
Community. With policies and strategies applicable throughout the ICN pillars and 
programmes, eHealth Programme seeks to advance nurses’ knowledge of and 
involvement in eHealth worldwide. All this is empowered by global collaboration 
through various networks as Telenursing Network, Connecting Nurses and advancing 
the use of International Classification for Nursing Practice (ICNP). The eHealth 
Programme especially aims to provide tools and techniques to meet future healthcare 
needs, to promote best eHealth practices and policies, to collaborate with stakeholders, 
and to represent the voice of nurses. [7.] Following international and national initiatives 
many nursing associations have prepared national eHealth strategies focusing on the 
topic from a nurses’ point of view (E.g. Iceland, Norway, Sweden) [8, 9, 10]. This 
paper describes the process of strategy work and the chosen structure of the national 
eHealth strategy for nurses in Finland. Furthermore the paper aims to start discussion 
about the importance of international co-operation in strategic eHealth work.  

2. Methods 

This development project can be seen as a multiprofessional triangulation. Ten experts 
representing eHealth and health informatics from different parts of Finland and from 
various nursing contexts, universities (n=3), universities of applied sciences (UAS) 
(n=2), university hospitals (n=2), central hospital (n=1) and health care centres (n=2) 
were asked to join the strategy development. 

In the first phase the expert group had group discussions about the need of 
strategy for nurses to be able to develop and use eHealth services, what kind of 
participation citizens and professionals will share in now and in future in health and 
welfare services. The larger group was divided into sub-groups based on experts’ 
interests and the work was time-scheduled. Qualitative analysis was used in the first 
part of knowledge creating. In the second phase an integrative review was 
accomplished in order to clarify the research based from both national and international 
norms and declarations. In the third phase the expert group had joint virtual writing 
hours. The collaboration with the FNA and joint writing as a group method helped the 
experts to do abductive thinking of what kind of strategy is best for the nursing 
association. The experts used various information sources and formed a future-oriented 
and realistic base of the strategy. The fourth phase of knowledge creation was an open 
web based questionnaire to all members of the FNA and other specialists, such as 
association’s professionals and Board of Directors, to comment on the strategy 
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electronically (n =13). The e-questionnaire had qualitative questions covering every 
part of the strategy. The final strategy was revised based on the feedback.  The 
process of creating the eHealth strategy for nurses has taken one year. After intense 
group working the content of the strategy is presented with the mission and vision 
statements as well as a short description of the strategy themes. 

3. Results 

eHealth strategy for nurses includes six themes 1) client participation, 2) nurse’s daily 
work, 3) ethical aspects, 4) eHealth competency requirements, 5) nursing management 
and 6) knowledge management, research and development. In publishing on the web 
every theme has three goals and five actions to achieve the objectives of the theme in 
question. 
� The mission: Nurses develop and use e-Health in client’ nursing care, 

rehabilitation, alleviating suffering, promoting health and increasing well-being of 
citizens.  

� The vision: Nurses are courageous reformers of health care practices, who have the 
expertise to use and develop e-health utilities with multidisciplinary cooperation 
with the client and other stakeholders. 
Client participation. Electronic services are an integral part of everyday life. 

Citizens’ participation is strengthened by means of national archives of health data and 
different assessment tools of well-being. Citizens are increasingly using email and 
social media, and they also have access to comprehensive self-analysis tools that will 
make them more active partners during treatment. Data networks allow the nurse to be 
actively present in citizen’s lives 24 hours a day, 7 days per week. The nurse supports 
and guides citizens to take responsibilities in their own functional capacity, both in care 
units and outside them. 

Nurses’ daily work. eHealth services are increasingly a part of every nurse’s daily 
work. The nurse's role is to search for information and understand the importance of 
health information both for a patient’s self-care and in nursing care. The nurse acts as 
the clients’ partner, offers them appropriate eHealth services and encourages and 
supports the use of eHealth services. Nurses exploit in nursing the data that citizens and 
their families produce themselves and which is available in different information 
systems and also in national archiving services. Using social media and other 
communication technology tools in nursing requires that the nurse understands the 
differences between private and professional roles.  

Ethical aspects. In social and health care, technology is used to support the 
citizens’ quality of life, dignity, autonomy, and participation in human care. As the 
eHealth services become more common, it is important to recognize and ensure that 
every citizen has an equal right to utilize them. However, the quality of services, social 
interaction, or human aspects of care should not be compromised. It cannot be expected 
that every citizen is computer-literate, thus the diverse services need to be ensured. 
Citizens need to have information about the benefits, possibilities and risks in eHealth 
services and use of technology. In all situations nurses who provide in eHealth services, 
follow general ethical guidelines. 

Nursing management. Nursing leaders are in a key position in developing  
eHealth services on an organisational and national level. Strong leadership and vision 
are needed to develop client-centred eHealth processes that take the individual needs 
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into account and to enhance the citizens’ participation together with flexible working 
methods for the professionals. Nursing leaders need to ensure that the professionals 
have enough resources and the required competence so that their knowledge, skills or 
attitudes do not hinder the citizens’ eHealth services. Knowledge-based management 
and active utilisation of data warehouses need to be at the core of leadership skills with 
the aim to ensure quality and safe care. Availability and visibility of nursing-sensitive 
outcomes strengthen the nurses’ commitment and satisfaction.  

eHealth competency requirements. There are three dimensions in the European 
Qualifications Framework EQF description of learning outcomes: knowledge, skills 
and competence [11]. Nursing education includes five descriptions of learning areas: 
learning, ethicalness, working skills, innovations, and internationalism. Generation of 
eHealth services is connected to all those areas. Nurses need to responsibly use ICT in 
their daily work effectively. They must have basic skills for technology use, 
information literacy, and knowledge management. Depending on the level of 
education, work assignments, and length and experience of work, they work in health 
and social care with different levels of expertise. Nurses need to have resources and a 
willingness to use eHealth services and the tools to support good clients care and 
citizens’ health and welfare.  

Research and development. The health care sector is knowledge intensive. Today 
eHealth is regarded as a possibility to make health care more visible, more accessible 
and equal for citizens. The ‘Big Data’ concept is connected to describe an increasing 
amount of data that is gathered in health care [12]. More and more data is being 
generated by citizens and processed by computers e.g. using wearable wireless sensors 
and smartphones to collect person’s own health data. Using data elements reliably will 
allow for information to be gathered one time and reused for multiple purposes e.g. 
development of both nursing practice improvements and population health issues. 
There is a need for developing reliable and fast methodology and how to utilise large 
amounts of data for purposes mentioned earlier.  

4. Discussion 

A strategy should describe and define the mission and vision of the nurse association as 
well as objectives and means of how to achieve them. In this strategy development our 
far-reaching vision is, healthier citizens and a better and more effective care to patients 
through ethically and technically sound modern nursing care. The development process 
among our expert group was rewarding with various discussions and arguments. The 
strategical papers from the Ministry of Social Affairs and Health as well as all EU 
publications guided us right from the beginning. Every theme has its own perspective 
to nurses’ work and citizen’s participation in eHealth services. The collaboration with 
the FNA was essential and the change of opinions enhanced strategy building.  
Furthermore the layout of the strategy should serve as a virtual publishing style. We 
decided that each group should only define three objectives and five actions for each 
theme of the strategy. This may have led to trivial and restricted expressions on the 
reality of nursing care. However our aim is also to raise international discussion related 
to eHealth strategies in the nursing field. The Finnish Nursing Association represents 
most of the nurses and has effective ways to implement this strategy via its regional 
and local networks, many-sided publications and via launching eHealth projects.  
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In Finland there is an agreement on the minimum requirements of nursing 
excellence. All nurse educators need to offer students the possibility to learn eHealth 
and health informatics knowledge, skills and competence. However, the level of 
education varies in practice. It is therefore important to pay attention to the educators' 
skills, to enable students to achieve the desired level of competence. Nurses also have 
the possibility to show their expertise and apply for a Nursing Informatics Certificate 
from the FNA. The strategy also challenges nurses to be more active in 
multidisciplinary teams. Especially there is a need to participate in information system 
development and implementation projects. Nurses have a lot of knowledge and skills to 
share for the development of better tools and applications in nursing practice. 
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A Study on the Effectiveness of XMOOC 

Hongwei ZHOU1, Wan Qiu, Jiyin Zhu, Jing FENG, Wenjing GONG, Wenwei LE  
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Abstract. This article studies the effectiveness of xMOOC teaching in the area of 
nursing education, by making a comparison between two study groups. Though 
observation, academic tests and interview, this study finds out that the application 
of xMOOC to teaching scheme practice could effectively increase teaching ability 
of teachers, learning ability of students and their test scores which had positive 
significance in improving clinical nursing teaching quality.. 

Keywords. xMOOC, flipped classroom, traditional teaching mode, ability training, 
teaching quality 

Teaching quality control is the important content to strengthen the construction of 
clinical nursing teachers, and to standardize the clinical nursing teaching management. 
Base on past experience with clinical nursing in TCM and western medicine, this 
research is done with XMOOC mode. It aims to find a solution to improve clinical 
nursing teaching. It will help students to study more efficiently and have a "studying in 
teaching, teaching in studying" phenomenon[1].      

1. Target group and method   

1.1 target group 

Choosing 100 in house second stage nursing students who have passed in house TCM 
surgery theory training by convenient sampling method. Experiment group and control 
group were chosen randomly. Each group consists of 50 people. There are 1 male and 
49 female students in experiment group. There are 3 male and 47 female students in 
control group. From educational leve, there are 4 bachelor diploma and 46 with Junior 
College in experiment group while in control group there are 2 bachelor diploma and 8 
Junior College. The average age in experiment group is 21.3±0.9 years old and 21±1.2 
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years old in control group. The grade in TCM surgery theory is 67.1±5.3 in experiment 
group and 65.8±4.2 in control group. According to statistical analysis both groups 
haven't any significant difference in age, gender, education level and TCM basic 
knowledge, so all these elements are included as a whole.  

1.2 Method                            

1.2.1 Preparation:   

Firstly, research progress is checked and approved by our ethics committee. Secondly, 
in terms of teachers' preparation: Draw up 'teacher training hand book'. 
Produce 10-minute-videos on each topic with lecture content, key notes and questions, 
and encourage discussion; while Control group will receive traditional teaching. 
Thirdly, in terms of student preparation: Familiarize with research background, and 
cooperation method. Guarantee a proactive attitude and remain honesty in tests. At last, 
Develop information platforms: establishing online discussion group such as QQ and 
Wechat.   

1.2.2 Implementation method.                                  

Experiment group: using XMOOC teaching mode. It's divided into four parts. Part one: 
students are asked to study 'study guide' and task list, download videos, research on the 
content that is difficult to master through the Internet. Problems will be collected and 
noted. Part two: joining face to face group discussion. Choosing students who are good 
at study and organizing as group leader to summarize the opinions and solutions 
coming up from all the group members. Teachers are able to expand students' view and 
lead them achieving ultimate goal. Part three: everyone is to have exams to test 
learning effectiveness.   Part four: completing review table and ability test table. 
Students and teachers will make conclusions together. 

Control group: preview the lessons by self-learning, and have traditional study in 
classrooms.Both groups will study for 8 weeks with 2 lessons per week.  

Curriculum: While prevention is the key to Vescular disease[2], it is not the 
primary content of nursing studies. As a result students usually have insufficient 
knowledge about this particular disease. The designed curriculum in our experiment is 
divided into 8 parts.mTeacher demonstration and presentation are blended into nursing 
instructions. 

1.2.3 Test criteria.                     

(1) Teaching and study appraisal table.                        
Using teaching and study appraisal table prepared by Wang Aiping et[3] from the first 
hospital attached to China medical university. Every student will complete one form 
after finishing the whole course to reflect their own achievement.   

(2) Theory exam.                    
After the course, both experiment group and control group will have theory tests. 
Multiple choice questions and short answer questions are more difficult than blank 
filling questions and single choice questions. They work better to reflect level of 
understanding. 
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 1.3 Statistical treatment 

Measurement data expresses as x ±S, comparison between two groups by using t to 
test, comparison between couples of groups by using single factor to analysis, classify 
data by suing square to test, applying SPSS18.0 statistic software to analysis, 
statistically significant with P 0.05 or P 0.01 for difference. 

2. Results 

2.1 Two groups of nursing students' evaluation of teaching 

This scale is completed by students and reflects the evaluation of their own gains after 
teaching. Table 1 shows the result. 

Table 1. Comparison of teaching evaluation scale(n=50 student) 
 Recognize area Emotional area Spirit area 
 Absolutely 

agree agree No idea Don’t 
agree 

Absolutely 
agree agree No idea Don’t 

agree 
Absolutely 
agree agree No idea Don’t 

agree 
Controlgroup 29(58.0) 6(12.0) 14(28.0) 1(2.0) 31(62.0) 11(22.0) 5(10.0) 3(6.0) 26(52.0) 10(20.0) 13(26.0) 1(2.0) 
Experiment group 41(82.0) 7(14.0) 2(4.0) 0 45(90.0) 1(2.0) 4(8.0) 0 39(78.0) 9(18.0) 2(4.0) 0 
u 6.857 10.746 7.429 

2.2 Evaluation of two groups of nursing students in the theory examination 

Compared to the test results before teaching, the experimental group and the control 
group can significantly improve the students' theoretical test of multiple-choice 
questions, short answer questions and total score (P < 0.01), and the experimental 
group and control group of multiple-choice questions, short answer questions and total 
score differences with statistical significance (P < 0.01). See Table 2  

Table 2. Compare the performance of student course score( x ±S ,n=50 score) 
  Fill in the blank Single choice Multiple choice Short answer Tltalscore 

Control group 
before 26.0±3.3 25.4±4.0 6.1±3.3 8.4±2.2 67.1±5.3 
after 24.6±2.9 27.1±2.1 11.2±4.0 12.0±1.3 75.6±4.9 
t -9.783 -8.045 -10.359 -9.750 -11.471 

Experiment 
group 

before 24.9±3.4 25.1±2.9 9.1±5.8 7.0±3.7 65.8±4.2 
after 25.8±1.9a 24.7±3.6a 18.2±1.7b 17.9±4.9b 86.9±7.4b 
t -8.650 -8.153 -11.870 -12.365 -11.694 

P 0.01  a:p<0.05 compared with control group b:p<0.01,compared with control group  
Changes may occur in the table 

3. Discussion  

3.1 Design teaching programs according to the teaching requirement and students’ 
situation. 

As Dong Huijuan[4] has pointed out in her papers on TCM nursing pedagogics, on the 
one hand, there lies a big difference in nursing theories while a lack of qualified 
teachers is becoming a common phenomenon. On the other hand, in order to facilitate 
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the understanding of Chinese medical science, teacher can only “westernization” 
teaching content[5], which also affected the essence of Chinese medical science and the 
enthusiasm of learning Chinese medical by nurse. Rao Xiaoming[6]and Jia Zhenzhen[7] 
have concluded that the teaching methods of TCM nursing should be diversified. 

Through investigation, Using modern information technologies can not only 
provides a communication between teachers and students, but also helps teachers to 
monitor students’ learning according to the feedback data, in the discussion conference 
class, teachers can provide help, guidance, which has played a positive role. 

MOOC itself is not the guarantee for effective teaching, as a teacher, after ensuring 
the quality and retaining compulsory content of the class, one must have the courage to 
try different teaching modes, actively looking for suitable ideas for course, for different 
students’ teaching mode, the quality of clinical nursing teaching can continue to be 
improved.  

3.2 Influence of individual teaching program on students' ability 

Nursing is a practical study[8]. As the leading teacher in the teaching and learning, 
whether the teacher can effectively carry out the cultivation of the clinical nursing 
directly affects the working ability of the nursing students after the work[9]. The 
xMOOC method puts emphasis on students’ proactive participation, while teachers 
mainly become providers of micro videos, organizers of supplementary flipped 
discussions[10], mediators in classroom communications, and sources of students’ 
inspirations. In such a process, the courses are more likely to be completed with higher 
quality of understanding.  

The attempt through video courseware query makes students actively participate in 
the learning process of reflection and helps them to understand more knowledge of 
medical care and clinical practice. By flipping the classroom discussion, 
communication can also make students realize their advantages and disadvantages, 
encourage students to use their own knowledge to discover and solve problems, and 
improve the ability of judging and analyzing problems. XMOOC teaching mode for 
clinical nursing teaching[11]has a certain positive meaning for cultivating ability of 
students. 

3.3 The effect of individualized teaching program on students’ academic performance 

The important index of the test teaching effect is the student's study result, also is the 
teaching mode reform's ultimate goal. And compared with traditional teaching mode, 
xMOOC teaching mode has a certain function to knowledge combine, better 
understanding to use knowledge and enhance students’ memory. 

3.4 The influence of individual teaching scheme to the teaching ability of teachers 

xMOOC mode focus on preview in advance, plan arrangement, which guarantees the 
teaching quality of the courses they teach. Recorded video can be broadcasted 
repeatedly, if new content requires modification, it can be recreated, which allows 
teachers to have more energy to attend to class discussion. Clinical nursing teachers 
often take several roles, not only as teachers but also as nurses, processor in clinic area, 
some of them also served as a quality control management, time and energy exist 
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difficulty.   

4. Conclusion 

Through the practice experience to feel the exploit of course source, teacher’s effective 
guidance is a basic condition for the successful implementation of the course; must 
many kinds of models coexistence, which is committed to creating reflective, 
independent cooperatively explore students’ learning context and problem situations; 
the field of information technology is an important research content of the course, and 
usage of multimedia technology in teaching also need to be continue improved. 
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Abstract. In an ageing society technical systems that support the residents at home 
are becoming increasingly important. Many of the technologies available today 
focus on detecting falls or monitoring the health of residents. There are a few 
projects that focus the «smart home for the elderly» and offer support for the daily 
activities. The Institute of Medical Informatics of the Bern University of Applied 
Sciences has developed a prototype of an intelligent wardrobe. Based on sensor 
data from the apartment like inside temperature, weather forecast and todays 
events suggestions for appropriate clothes are generated and shown on a display. 
To facilitate the search, the garments are marked in the closet with colored LEDs 

Keywords. Medical Informatics; ambient assisted living; housing and daily 
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1. Introduction 

Ambient Assisted Living (AAL) is an emerging multidisciplinary field aiming at 
exploiting information and communication technologies for countering the effects of a 
growing elderly population [1]. A recent survey [1] identified current AAL systems, 
platforms, architectures and technologies. In Switzerland, the life expectancy has 
reached the record levels of 81 years in men and 85.2 years in women [2]. Many elder 
people wish to live independently in their own home as long as possible.  

While the use of technological means is an attempt to assist the elderly in an 
independent life, it is important that the technologies do not interfere with normal daily 
activities and are not intrusive or dissuasive [1,3,4,5].  

Many current AAL systems primarily monitor the residents [3,5,6] and trigger e.g. 
an alarm in case of an accident or danger. Sensor technology is used in three fields:  

• Sensors for monitoring physiological values such as movement during sleep, 
ecg-measurement, toilets with built-in chemical analysis and many more [3,4]. 

• Sensors monitoring the behaviour of the residents: Sensors at different points of 
the household analyse the daily rhythm (e. g. use of toilet).  

• Sensors placed directly on the body, such as fall detection sensors. 

Our focus was different and aims towards an assistive device for people with mild 
dementia. A set of applications have been devised for people with dementia in the 
Gloucester Smart House project, the ENABLE project, Telecare and other projects 
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described in [7]. Many of those again use sensor technology e.g. to monitor cooking 
activities, falls, medication dispensing or lost keys.  

Our focus was somewhat different and aims at assisting the resident in typical 
daily activities. In mild dementia a living in the own home is still possible, potentially 
together with a partner or with the involvement of external assistance. For many people 
with mild dementia however dressing correctly is a real challenge [8,9] and a major 
stressor for caregivers [8,10]. Therefore a smart «dressing-aid» could be a real support 
und a relief for the caregivers [10].  

Thus the goal of this report was the development of an assistive wardrobe, which 
uses of the shelf components to assist a person with mild dementia in daily dressing. 

2. Methods 

The Institute for Medical Informatics I4MI of the Bern University of Applied Sciences 
BFH maintains a so called living-lab for medical informatics, which comprises all the 
important stages of the Swiss healthcare system such as hospital, laboratory, intensive 
care unit, surgical theatre, pharmacy, physician’s practice. Part of the living-lab is a 
complete one-bedroom apartment on the top floor of the building, which is gradually 
equipped with the latest sensor technologies and systems in support of its residents.  

2.1. The construction of the intelligent wardrobe 

The first prototype of the intelligent wardrobe was designed in a student’s project. Its 
design was developed following an interview with a gerontologist based on user stories 
described in a storyboard. Sensor technology of a weather station was employed. 

A modular software design based on PHP and the phpMyAdmin database [11] has 
been implemented (figure 1). It is centered around a PHP Servlet that reads the data of 
available garments and processes the rules for the choice of clothing. A Netatmo [12] 
weather station is used as sensor for inside and outside temperature and rainfall. The 
system integrates the weather forecast from OpenWeatherMap [13]. The scheduling 
tool Google Calendar is used [14]. The system has been implemented on an tablet PC 
with an HTML5 user interface. A physical wardrobe has been installed and "LED Strip 
Bricklet" (TinkerForge) [15] has been used for the illumination of compartments.  

 
 

 
Figure 1. System architecture overview. 
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The data model is centered around two main tables «clothes» and «calendar 
events» to cater for the appropriate clothing for different events. The clothes table 
supports various attributes for garments, such as color, age, availability and supported 
outside temperature. Clothes can be associated to different types of events e.g. sport 
(e.g. playing with grandchildren), leisure (playing cards with friends) or formal (e.g. 
visit the doctor). The calendar entries are described with different categories; here the 
respective functionality of Google Calendar is used. Proposals and the choice of 
dresses will be logged and used to improve future proposals. On the administrative side 
a dialogue permits to add new clothes and to remove old ones from the database. 

3. Results 

At the heart of the work is the wardrobe in the bedroom. The tablet PC on the front 
door displays a summary of the appointments for the day, the inside temperature, the 
current weather conditions and the forecast. If a calendar entry is tapped, an appropriate 
clothing proposal is generated using the following data (figure 2): The current 
temperature in the apartment, the actual outside temperature, the weather forecast and 
the nature and duration of the event. The user receives a suggestion for clothes that are 
suitable for the chosen occasion and conditions. For appointments outside the 
apartment, the outerwear is calculated accordingly. If the user doesn’t like the proposal, 
he/she can browse through more clothing suggestions. The system remembers in a 
learning algorithm whether certain garments are chosen more often and recommends 
their use more frequently. 

 
 

 
Figure 2. Display with the clothing suggestion and the current weather condition. 

 
 

The user receives additional support for finding the garments in the wardrobe: if a 
garment is selected on the tablet PC, this garment is highlighted on the display and its 
compartment in the closet is illuminated in the same color. If various garments are 
chosen (for example a sweater and trousers), then two different colors are used to point 
to the location (figure 3). 
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Figure 3. On the display the sweater is marked in green as well in the wardrobe. 

4. Discussion 

The present prototype of the intelligent wardrobe is straightforward and therefore still 
requires some interaction with the user. Within the design phase we emphasized an 
easy to use screen design, which involves only two different screens with intuitive GUI. 
Evaluative tests with potential users are planned but have not yet been performed.  

One weak point of the current implementation is the need of interaction between 
resident and system. The user has to activate the display and chose the event. 
Meanwhile we have integrated a full-surface capacitive sensor floor in our apartment, 
which is able to analyze pattern and direction of movement of the inhabitants. Thus we 
plan to use the floor and additional ultrasonic sensors (to measure the height of the 
person) to distinguish the inhabitants and further automate the interaction with the 
system. It is our goal to make interaction with the system almost superfluous. 

We are fully aware not only of these shortcomings of the first assistive prototype, 
but also of the narrow window of potential users for this application who must still be 
able not only to operate the user interface but also to lay on the appropriate garments 
without help. There has been an interesting study of Mahoney et al. trying to assist 
demented persons with dressing called DRESS [7], which uses a padPC and camera 
recognition to assist the process of correctly dressing. They could demonstrate in a 
study with 25 families that an increase of correctness of the dressing process. Such 
applications could be joined with our approach to support as well the selection of 
garments and the dressing process itself. Thus some of our future efforts may center on 
the development of a 3D avatar, so the user can simply imitate the process of dressing.  

4.1. Extensions 

The existing system has a simple and easily expandable design. As next expansion step 
we will equip the clothes with washable RFID tags so that the cabinet can determine 
autonomously which garments are in the closet. A laundry basket with RFID reader 
permits the application to know which garments require cleaning and can no longer be 
proposed. The same technology could be used to detect which clothes a user is wearing.  

The RFID technology offers additional interesting logistic prospects. The process 
of cleaning the clothes and refilling the wardrobe could be completely remodeled. In 
Switzerland, many older people are cared for by the SPITEX [16], which visits and 
supports the patient several times a week. Thus there is the option to improve the 
existing SPITEX washing services. Using RFID a «just in time cycle» may be realized 
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which could prevent unnecessary visits of SPITEX when supply is sufficient. Thanks to 
the smart technical support, interaction with the system will be limited to a minimum. 

With the conversion of the platform on MQTT [17] additional sensors can be 
connected to the existing system very easy. MQTT is a machine-to-machine 
(M2M)/«Internet of Things» connectivity protocol. Our goal is to get the most accurate 
picture of health of the residents and to offer a maximum of (unobtrusive) support 
through the integration of more sensor technologies into the platform.  

Our primary goal is the support of an independent way of life for elderly persons 
using information technology. In Switzerland we face not only an increasing gap 
between available versus needed nursing staff but also an increasing cost pressure. The 
more we can facilitate daily life in old age and potentially prevent harmful events the 
more we may be able to prevent inpatient episodes and decreasing quality of life. But 
to achieve such goals, technology must be safe, cheap and unobtrusive. Studies with 
real users in cooperation with SPITEX are planned for early 2016 to demonstrate this. 

4.2. Conclusion 

We demonstrated a first prototype of a decision support system to assist the demented 
user in the choice of garments. Currently extensions are being made to include RFID 
technology and improve supply routes for cleaning and delivery of clothes. Further 
promising research is required to assist the clothing process itself and to deploy the 
technology in the real world environment. 

References 

[1] M. Memon, S. Wagner, C. Pedersen, F. Beevi, F. Hansen, Ambient Assisted Living Healthcare 
Frameworks, Platforms, Standards and Quality Attributes, Sensors 14 (2014), 4312-4341 

[2] Swiss Federal Statistical Office. Available from http://www.bfs.admin.ch/ last visited Oct 3, 2015 
[3] T. Tamura, Home geriatric physiological measurements, Topical Review, Physiological Measurements, 

33 (2012), R47-R65 
[4] R. Haux et al, Information an communication technologies for promoting and sustaining quality of life, 

health and self-sufficiency in aging societies–outcomes of the Lower Saxony Research Network Design 
of Environments of Ageing (GAL), Informatics for Health and Social Care 39 (2014):3-4, 166-187 

[5] M. Eichelberg et al, A technical platform for environments for ageing – lessons learned from three field 
studies. Informatics for Health and Social Care, 39 (2014):3-4, 272-293 

[6] G.L. Alexander, A. Wilbik, J.M. Keller, K. Musterman., Generating sensor data summaries to 
communicate change in elders' health status. Appl Clin Inform. 29 (2014);5(1):73-84. 

[7] M. Cash, Assistive technology and people with dementia. Clinical Gerontology 13 (2003); 313-319 
[8] D.F. Mahoney et al, Family caregivers' perspectives on dementia-related dressing difficulties at home: 

The preservation of self model. Dementia 14 (2015): 494-512, first published on Sept 11, 2013 
[9] D.F. Mahoney, W. Burleson, C. Lozano, V. Ravishankar, E.L. Mahoney. Prototype Development of a 

Responsive Emotive Sensing System (DRESS) to aid older persons with dementia to dress 
independently. Gerontechnology. 13(3) (2015):345-358. 

[10] E.B. Fauth, E.E. Femia, S.H. Zarit, Resistiveness to care during assistance with activities of daily living 
in non-institutionalized persons with dementia: associations with informal caregivers' stress and well-
being. Aging Ment Health. 11 (2015):1-11. 

[11] phpMyAdmin from https://www.phpmyadmin.net/ last visited Oct 3, 2015 
[12] Netatmo weather station and rain gauge from https://dev.netatmo.com/ last visited Oct 3, 2015 
[13] Open weather map, from http://openweathermap.org/api last visited Oct 3, 2015. 
[14] Google Calendar API, from https://developers.google.com/google-apps/calendar/ last visit Oct 3, 2015 
[15] Tinkerforge LED Strip Bricklet from http://www.tinkerforge.com  
[16] SPITEX Switzerland, available from http://www.spitex.ch/ last visited Oct 3, 2015 
[17] MQTT is a «Internet of Things» connectivity protocol, from http://mqtt.org/ last visited Oct 3, 2015 
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Abstract. NewYork-Presbyterian Hospital took on the challenge of thinking about 
innovation differently with the implementation of an innovation unit or iUnit to 
create the patient care unit of the future. Goals were to understand more about the 
innovation process and to test new service models, technology platforms, devices, 
and deployment models. Key findings from the focus groups included the need for 
additional training and technical support. In general, the initiative was felt to 
improve overall communication and represents a starting point for further 
innovation programs. 

Keywords. Innovation, Focus Group Interviews, Implementation, Nursing 
Informatics, Hospital 

1. Introduction 

Finding ways to innovate in healthcare in the United States is more important today 
than ever. With a highly fragmented system accompanied by rising costs and serving 
more patients than ever, the strain is apparent and new approaches to delivering care 
are needed. Although ARRA created monetary incentives and funded The Center for 
Medicare & Medicaid Innovation1 in 2009, there is still a slow adaptation of healthcare 
technology and barriers continue to exist around cost, resources and implementation of 
new practices.  

Innovation is not just about novel technologies, but more importantly how they are 
used, when they are used, who uses them and with what process changes. This can be 
challenging to test, measure and evaluate in a busy academic medical center 
environment. Since 2009, hospitals are establishing innovation centers of their own or 
in collaboration with universities with copious staff and resources to perform the 
implementation tasks. According to a Commonwealth Fund survey, these centers 
typically have six employees, an annual budget of $1.95 million and tests 12 or 13 
ideas at a time.2 In most cases, a new organizational culture is required to drive 
innovation in healthcare utilizing iterative adjustments to current care practices and 
involving busy front line clinicians. As described by Dr. Kenagy in his theory of 
adaptive design, innovation calls for an environment where ‘everyone is accountable 
for patient-centered innovation as part of their everyday work’3.  

NewYork-Presbyterian Hospital (NYP), a large academic medical center in New 
York City, NY, took on the challenge of thinking about innovation differently with the 
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implementation of an innovation unit or iUnit to create the patient care unit of the 
future.  

2. Methods 

The innovation journey at NYP began in early 2014 with the launch of the NewYork-
Presbyterian Innovation Center. Initially the main focus was partnering with healthcare 
startups and new technologies. Technologies were trialed in various areas but the 
projects lacked a coordinated effort with dedicated clinician involvement. It soon 
became clear that in order to be both agile and nimble with a focused need to think 
differently, a paradigm change was needed.  

In July 2014, staff from across NYP were invited to submit applications to partner 
with the Department of Information Services (IS) to create the “patient care unit” of the 
future, where innovative technologies would achieve four goals: 1) Enhance the patient 
experience 2) Increase collaboration among the care team 3) Streamline workflow and 
4) Engage with front line staff and patients. There was great interest throughout the 
Hospital resulting in 29 applications. Applications were evaluated on the ability to meet 
the four goals along with their passion for innovation, tech savviness and 
interdisciplinary collaboration. Finalists were interviewed by a team of IS staff 
members and one unit was selected as the iUnit.  

To kick off the innovation activities, in September 2014, the iUnit staff, nursing 
informaticists and the IT team participated in several educational and listening sessions 
geared towards navigating the innovation process and the new technologies available. 
Session topics included change management, communication, innovative thinking, 
location tracking, internet of things, and others. In addition, the iUnit staff educated the 
rest of the team on their unit culture, types of patients and how it functions. To further 
galvanize the culture change, foster continuous learning and deliver success, NYP 
collaborated with an innovation consulting firm. Through their framework, the IS team, 
nursing informaticists and iUnit staff gained a common language around innovation 
and a social conduct on behavior during the initiative, including expanding the mind, 
nurturing ideas, keeping momentum, and having fun.  

Once brainstorming sessions were completed, the mutually agreed upon scope of 
the iUnit initiative included four functionalities of technology: mobility, patient 
engagement, collaboration, and quality. NYP used the iUnit initiative to test new 
service models, technology platforms, devices, and deployment models. To address 
mobility, in October 2014, the iUnit staff received their first piece of technology - 
iPhones. Staff explored the phone’s capabilities and how to leverage the device in their 
day-to-day activities. A communication platform was loaded onto the iPhones so that 
staff could securely text message, voice & video call each other to assist with patient 
care.  

To address patient engagement, patient bedside tablets were deployed next. The 
tablets provide access to the Internet, health records and information through the NYP 
patient portal (myNYP.org), and entertainment options for both patients and their 
visitors. To facilitate a culture of transparent, consistent, and real-time communication, 
NYP developed an internal mobile application that provides detailed updates about the 
iUnit initiative. A component of the application is also interactive, where iUnit staff 
can enter in feedback and share their ideas for improvement. The IS team and iUnit 
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staff have collected user insight and feedback on each new technology to inform future 
innovations.  

At the conclusion of first year of the iUnit program, 4 focus groups were 
conducted by the nursing informaticists with 30 nurses (RN). We asked specific 
questions regarding the use of the hardware, software and general satisfaction with the 
iUnit process. A total of 11 questions were used and responses were coded and 
categorized. 
 
 
 
Table 1. Results of RN Focus Groups (30 RNs) 

Themes Examples 
Communication Convenience and increase in productivity associated with mobile phones. 
Reliability of Hardware Frequent updates were challenging to manage. Concern for when 

technology didn’t work. 
Change Management Opportunity to make changes. New understanding of tech development. 
Use of New Technology Anxiety and fear regarding new devices. Idea of iUnit was overwhelming. 
Training             Felt that more training was needed. Mostly learned from each other. 
Technical Support Had difficulties contacting support staff for acute issues. 

3. Results 

Four focus groups were conducted on the iUnit to hear from staff on various shifts. A 
total of 30 nurses attended the focus group. Improved communication was the most 
prevalent theme seen in over 50% of all responses. The ability to text, call and look up 
information from anywhere on the unit was seen as a great convenience and satisfier. 
The nurses felt that it was easier to find staff members and they could easily find out 
information to avoid mistakes. It was also felt that with more calling and texting with 
less overhead paging was a big satisfier for patients. One nurse noted that workflows 
were improved and that the phone ‘is a lifesaver’.  

On the other hand, there were themes regarding the reliability of the hardware and 
the ability to access technical support staff when needed. Almost half of the nurses 
cited issues regarding updates with either the phone or the iUnit applications. There 
were concerns with not having an updated directory and the passwords needed for the 
tablets. The nurses had difficulty with locating technical support staff when needed 
especially on the night shift. Problems with charging, freezing, and getting service in 
all areas of the unit were highlighted. The nurses suggested changing the phone service 
and obtaining extra chargers for the unit.  

Another focus group theme related to the initial perceptions of being selected as 
the iUnit. Some nurses felt that it would be a good opportunity to make changes but 
others felt that having the time to create new ideas was difficult. Other nurses felt that 
the idea of the iUnit was overwhelming and a few noted anxiety and fear regarding the 
use of new devices. It was common for nurses to learn how to use the innovation 
features from each other and they felt that more training was needed. There were high 
expectations initially but the nurses felt they learned a great deal about technology 
development and the work that goes into designing an application.  
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4. Discussion 

After a year of innovation in the iUnit, our focus group results suggest that the nurses 
felt the program to be successful. The majority of the nurses were happy to have their 
unit selected as the iUnit and all were eager to learn about new devices and software. It 
was reported that nursing leadership initiated group texting to the nursing staff and 
were very supportive of the pilot. We feel these factors contributed to the nurses‟ 
satisfaction of the iUnit program and their enthusiastic acceptance of the iPhones.  

The implementation of the iUnit was seen as helpful with communication however 
there were some minor improvements noted that could assist with future programs. In 
some cases the nurses felt they were not aware of iUnit projects and were not trained on 
the use of new technologies although weekly emails and meetings were scheduled. 
Future innovations could benefit from an assessment of the technical abilities of the 
nurses and tailor training according to ability.  

Since issues were reported with new technologies not working, as often happens 
with innovation, it may be beneficial to have a clear support plan with an easy way for 
staff to reach technical support at a moment’s notice. As new technologies emerge, 
nursing staff may become reliant on the technology and need immediate support while 
at the bedside. Lack of support when needed has the potential to inhibit acceptance of 
future innovations.  

This evaluation is limited in scope and had several limitations. As noted above, 
some nurses needed additional training. In the future, it would be helpful to survey the 
nursing staff prior to the start of innovation projects in order to understand the nurses 
comfort level with technology and to assess the amount of training needed. We did not 
assess the experience level of the nurses or amount of time on the unit. These data 
points would be helpful in understanding if the nursing experience or familiarity with 
the unit would impact the nurse’s comfort level with technologies on the unit. We did 
not use a pre and post satisfaction tool which would have been helpful to gauge the 
impact of the iUnit activities.  

In summary, we implemented an innovation unit in a hospital setting and assessed 
the general nursing satisfaction with the process. Our focus group findings suggest that 
nurses were pleased with the increased level of collaboration among staff using novel 
communication technologies. These data suggest that nurses are eager to use 
technologies that improve communication and are receptive to new innovations. Future 
studies to explore the scaling of innovation from unit to unit may yield new discoveries. 
In an effort to support care coordination and new models for health care reform, we 
expect the use of innovation to only increase. Therefore, the implementations of new 
and innovative technologies by nursing staff are an important area to further study and 
develop. Our innovative approach and technology development efforts anticipate this 
future. 
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Abstract. We present one part of the results of an international survey exploring 
current and future nursing informatics (NI) research trends. The study was 
conducted by the International Medical Informatics Association Nursing 
Informatics Special Interest Group (IMIA-NISIG) Student Working Group. Based 
on findings from this cross-sectional study, we identified future NI research 
priorities. We used snowball sampling technique to reach respondents from 
academia and practice. Data were collected between August and September 2015. 
Altogether, 373 responses from 44 countries were analyzed. The identified top ten 
NI trends were big data science, standardized terminologies (clinical 
evaluation/implementation), education and competencies, clinical decision support, 
mobile health, usability, patient safety, data exchange and interoperability, patient 
engagement, and clinical quality measures. Acknowledging these research 
priorities can enhance successful future development of NI to better support 
clinicians and promote health internationally. 

Keywords. nursing informatics, future trends, big data, standard 
terminologies, informatics competencies 

                                                           
1  Corresponding author: Laura-Maria Peltonen. Nursing Science, University of Turku and Turku 

University Hospital, Turku, Finland. Email: laura-maria.peltonen@utu.fi 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-222

222



1. Introduction 

The discipline of nursing informatics (NI) has evolved significantly over the past 
several decades. NI is often defined as a specialty that integrates nursing, informatics, 
and computer science to promote health [1]. NI has contributed to a number of 
achievements and is considered a well-developed practice and research discipline 
aligned under the broad umbrella term of health informatics. Nevertheless, despite NI 
advancements associated with care provision, patient engagement, decision support and 
patient safety, for example, research funding may be hard to acquire [2-3]. For instance, 
a recent literature review found that 63% (n=17) of the studies included in the review 
were based on unfunded research or did not report any funding sources for research [3]. 
An exploration of research needs from both academia and practice are needed to 
support efficient use of available resources to better support clinicians and promote 
health.  

Exploring important research areas identified by professionals may help in 
directing future research efforts. We recently conducted an international survey aimed 
to describe current and future research trends of NI. The study was conducted by the 
International Medical Informatics Association Nursing Informatics Special Interest 
Group (IMIA-NISIG) Student Working Group. In this paper we present a subset of the 
study results: an overview of future NI trends as reflected by the responses of 373 
international NI researchers and practitioners.  

2. Methods 

This study had a cross-sectional survey design with online data collection using Google 
forms. The questionnaire was developed based on current NI literature [4-5] to explore 
current and future trends in NI. The questionnaire was iteratively developed, revised 
and edited by members of the student group. We sought feedback from international NI 
experts, which included those identified through the IMIA-NISIG leadership or 
individuals with multiple publications examining informatics trends. Based on the 
expert recommendations and feedback, we revised the questionnaire until a final 
version was developed. The online survey version was pilot-tested to assure its 
adequate functionality before the international distribution. 

The IMIA-NISIG Student Working Group members were invited to collaborate in 
the study. Collaboration involved distributing an invitation letter and link to the survey. 
Seventeen students from thirteen countries actively participated in distributing the 
survey through their professional networks. An ethical review was applied from the 
ethics committee of the University of Turku (Finland) as the study was coordinated 
from this university. The committee considered the research plan ethically approvable.  

The questionnaire was translated into six different languages (Arabic, English, 
Korean, Portuguese, Spanish and Swedish) by native speaking student working group 
members with a background in informatics. These translations were then validated by 
at least two other native speaking NI professionals.  

The following inclusion criterion to participate was communicated in the survey 
invite: any nurse (or other allied health professional) with experience in NI either in 
practice or academia. We targeted professionals from both academia and practice in 
order to get a comprehensive picture of current NI research trends and to also explore 
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research needs identified by clinicians. We used snowball sampling technique to reach 
as many international respondents as possible. 

The questionnaire consisted of twenty-four questions with structured and open-
ended response options. Eight of these were demographic questions including: 1) 
professional background, 2) highest degree received, 3) clinical position, 4) academic 
position, 5) years of NI experience, 6) NI education, 7) country, and 8) city. The 
remaining sixteen questions covered the current state and future trends of NI. 

This paper focuses on the following question covering future trends of NI: “In your 
point of view, what should the research focus in NI be over the next 5 to 10 years?”. 
Participants were asked to choose up to 5 options from a checklist of 31 research 
priorities. The 31 topic priorities in the checklist were informed by current NI literature 
[4-5] and consultation with various nursing informatics experts. An ‘Other’ option with 
narrative text was also available. The full list of priority areas is available upon request. 
Data were collected between August and September 2015. 

3. Results 

From a total of 402 respondents, 373 (92.7%) answered the question focusing on 
identifying NI research priorities over the next 5 to 10 years. These responses were 
submitted from 44 different countries in Asia, Africa, Australia, Europe, North and 
Central America, and South America. The vast majority of the respondents were nurses 
(90.3%) with educational degrees, including Bachelors (28.8%), Masters (39%), PhDs 
(29.3%) and other (2.9%). The respondents’ in clinical positions were divided into staff 
(31.9%), middle management (25.8%), upper management (16.8%) and other (25.5%), 
and the respondents in academic positions were students (22.4%), teachers or 
instructors (16.6%), professors (38.2%) and other (22.8%). About one third of the 
respondents (34.5%) had received formal education in NI but more than half of the 
respondents (57%) had not, a further 8.5% of the respondents were identified as current 
students of NI, professionals with other NI education (e.g. taken NI courses) or 
education in another informatics field (e.g. medical informatics). Figure 1 presents the 
distribution of the top 10 research priority areas identified by the respondents. 
 

 
Figure 1. NI research priorities as identified by 373 respondents. 
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4. Discussion 

About one third of the survey responders (30%) indicated ‘big data science’ as one of 
the top research priorities for NI in the future. The term ‘big data’ refers to large, multi-
dimensional, often interdisciplinary data sets that may be analyzed using diverse 
computational techniques to reveal patterns, trends, and associations related to 
promoting health [6-8]. Big data analytics can enable better comparative effectiveness 
research, personalized medicine, predictive modeling, and health risk stratification, 
among other areas [6]. Further development of nursing big data science is therefore 
critically important. Several key research directions might be considered based on 
recent literature [6, 8]. First, there is a need to further develop methods to extract and 
standardize nursing data, such as wide scale use of standard nursing terminologies. 
Advanced analytic techniques, such as natural language processing that enables 
automated data capture from free text clinical narratives [9] or data mining techniques 
that enable pattern recognition [10], should be adapted for nursing data analysis. In 
addition, comprehensive ways of data harmonization between nursing and other 
interdisciplinary health data [11] should be developed. The overall vision of this 
collaboration is to support sharable and comparable nursing data across settings.      

Our survey offered two options of priority areas concerning standard 
terminologies: ‘standard terminology content analysis and development’ or ‘standard 
terminology clinical evaluation and implementation’. Participants chose the second 
option (29.8%) almost twice as often as the first option (15.5%), suggesting that 
significantly more applied terminology research is needed. This might be explained by 
a well described gap in nursing standard terminology: numerous nursing terminologies 
exist on national and international levels, but only a few are integrated into real world 
electronic health record systems [12-13]. Even when integrated, each terminology uses 
a unique code, and it is not possible to compare data across different terminologies. As 
a result, the ability of nursing professionals to generate and communicate standard 
nursing data is limited. Our results underscore the need to focus on making nursing 
terminologies more relevant in clinical practice and research into making nursing data 
exchangeable and interoperable. This is consistent with recent reports calling for a 
critical need in data harmonization and standardization [14]. 

Another important research priority identified in this survey was developing 
nursing informatics education and competencies (29.5%). This priority was also one of 
the central themes discussed by the survey participants in the open-ended question on 
advancing the discipline. Several other research priority areas identified in this survey 
were related to patient centeredness issues, such as patient safety (22.8%) or 
engagement (19%). This might be related to the general health policy trends in many 
countries supportive of a more personalized and safe healthcare by encouraging the 
adoption of health information technology, for example the Meaningful Use regulations 
in the U.S. aimed at improving patient engagement and safety [15]. 

Some research priorities identified by our study are already reported by current 
literature. For example, a recent review identified the following emerging themes in NI: 
decision support tools, interdisciplinary communication, medication administration, 
nursing terminology, nursing workflow efficiencies, patient engagement, and 
technology interventions [16]. The generalizability of our results is limited by our 
sampling technique that only reached certain organizations and a small numbers of 
participants from certain countries and geographic regions (e.g. we had a high number 
of responses from the USA but a low number of responses from African countries). 
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4.1. Conclusions 

In this paper we present an overview of future NI trends as reflected by the responses 
of 373 international NI researchers and practitioners from 44 countries. This study was 
conducted by the members of IMIA-NISIG Students Working Group. We identified a 
top ten central priorities list for future NI research, including: big data science, 
standardized terminologies (clinical evaluation/implementation), education and 
competencies, clinical decision support, mobile health, usability, patient safety, data 
exchange and interoperability, patient engagement, and clinical quality measures. 
Acknowledging these research priorities can enhance successful future development of 
NI to better support clinicians and promote health internationally. 
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Abstract. Current healthcare organizations often do not accomplish the intended 
effects of their eHealth systems due to inadequate usability. Commissioned by the 
Swedish Ministry of Health and Social Affairs, the usability of current eHealth 
systems in Swedish health and social care has been analysed from the perspective 
of their professionals. The objective of the study was to report on current problems, 
potential solutions as well as to relate these to research in relevant areas. Using a 
participatory approach, nine workshops were held where health informatics 
researchers guided staff from different care organizations, representatives of the 
national associations of health and social care professionals and the national 
eHealth system vendor organization. This paper presents ten demands that 
Swedish health and social care professionals find imperative to prioritize. The 
study emphasizes that development of eHealth systems must be integrated into the 
care practice improvement process and iteratively evaluated regarding usability.  

Keywords. eHealth systems, User participation, Participatory design, Healthcare 
and welfare development, Validation, Usability, Patient-centricity.  

Introduction 

eHealth systems, i.e. information technology (IT) applied in the health and social care 
sector, has great potential to enhance efficiency, improve quality of life and strengthen 
innovativeness in health and social care [1]. Extensive resources are currently being 
invested in eHealth development at local, regional and national levels of society. To 
achieve the maximum benefits from these investments, eHealth systems that really 
support health and social care professionals in their work, focusing on health as an 
effect of the care and treatment given, are required [1,2]. However, technology is in 
health and social care often regarded as a barrier to providing good healthcare in an 
efficient way [3]. Specifically, insufficient usability of the systems is identified as a 
major obstacle [3,4,5]. Unfortunately, little effort is put into health information system 
development according to usability requirements and methodology, leading to 
bottlenecks in eHealth systems when implemented into daily practice [2,5,6]. 
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1. Background 

The Swedish National Strategy for eHealth in Health and Social Care [7] identifies 
useful and accessible information, as well as decision-making support for staff as 
important priority areas. In a review, the Swedish National Audit Office concluded that 
the national eHealth strategy had not been able to secure the benefits from the efforts 
made. Current IT-systems do still not give health and social care professionals access 
to “the right information at the right time” [8]. Likewise, a Gartner report [3], 
commissioned by the Swedish Ministry of Health and Social Affairs, indicated that 
professionals primarily identified a need for improvement of the usability of eHealth 
systems to increase their utilization. Based on the mentioned evaluations, the Swedish 
Ministry of Health and Social Affairs acknowledged the need to address usability 
issues in eHealth from a national perspective [6]. This was the starting point in early 
2013 for the project presented in this paper. Working together, nurses and other health 
and social care professionals highlighted current obstacles, the most important 
solutions and necessary changes to get well-functioning information and communi-
cations technology (ICT) that contribute to good and secure care when meeting with 
patients and relatives, and that facilitates collaboration between different care actors.  

2. Method 

The aim of the project was to collect and highlight lessons learned and examples of 
best practice as a basis for improved integration of health and social care providers and 
their ICT support, as well as answering the following questions:  

- Which problems do care professionals experience as users of eHealth systems?  
- Which solutions do they regard as being most important?  
- How do these findings relate to existing research regarding usability in eHealth?  

The concept of usability, according to the international standard for usability 9241-
11, focuses on a specific user in a specific context performing a specific task [9]. It was 
therefore challenging to address usability issues on an overall national level with the 
aim to create a basis for improved national strategies. The authors firmly believe that 
such an initiative needs a bottom-up approach and involvement of real end-users [10]. 
Hence, a participatory approach was adopted, inspired by the ‘Scandinavian tradition’ 
emphasizing participation in design [11,12]. The five major Swedish national 
associations of health and social care professionals were the driving force and members 
(actual end-users) from each organization were involved throughout the project. In 
order to collect data, representatives of health and social care staff, researchers in the 
area of usability in health informatics, as well as representatives of vendors of eHealth 
systems participated in nine workshops (n~70) [10]. Firstly, representatives from the 
national care organizations, researchers and the ministry of health and social affairs set 
the focus and aim for the following workshops. In workshop 2 and 3 end-users worked 
together with researchers to identify problems, and to propose potential solutions and 
future work scenarios. The fourth workshop involved vendors, while workshop 5-7 
focused on discussing the results with other researchers and user representatives 
throughout Sweden. Finally, in workshop 8 the results were prioritized into an action 
list, and workshop 9 was an open workshop at a national eHealth conference where 
more feedback and comments were gathered from various stakeholders [1].  
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3. Results - Ten Demands of Improved Usability in eHealth Systems 

Focus in this project was not on describing the problems, but rather to emphasize what 
needs to be done in order to improve the situation. Important actions to perform locally, 
in each healthcare organization, were formulated, as well as suggestions for how to 
operationalize usability improvement work from a national perspective.  

The development of eHealth systems is always a matter of organizational and 
process development and must be integrated into the improvement process of the care 
practices. To stress this, the study highlights the following ten demands for improving 
usability in order to capitalize on the potential of eHealth systems.  

 
1. eHealth systems must be managed, evaluated, supervised and continuously 

optimized in relation to the usability needs of the organization that it is intended to 
support. There is a need for more collaborative efforts to integrate work processes 
and eHealth systems into a coherent and meaningful whole.  

2. Care professionals must be involved in managing each eHealth project. Increased 
participation of usability experts, health informatics specialists and users is required 
in the development, implementation and evaluation of eHealth systems.  

3. All health and social care professionals must have a basic understanding of the 
opportunities offered by eHealth systems, as well as adequate knowledge of how 
the eHealth systems should be used and how work processes relate to eHealth 
systems. Training and enhancement of informatics skills must be prioritized in the 
education and then continue in employment. Education in health informatics must 
be substantially expanded and take into account sector-independent knowledge in 
the area of informatics as well.  

4. The technical prerequisites to document and access information must be met at the 
point of care. The need is particularly great in the social care sector where access to 
technical support is low and mobile work is common.  

5. The technical infrastructure must be sufficiently powerful and reliable enough for 
users to be able to trust it. Security solutions must be implemented so that users can 
perform their work without unnecessary interruptions. The systems must be 
developed in order to ensure that response times are kept to a minimum. The IT 
environment is becoming increasingly complex, partly as a consequence of 
increasing requirements for exchange of information between health and social care 
providers. To manage this, care providers must coordinate their organizations for 
the operation and administration of eHealth systems more efficiently.  

6. Health and social care staff must be able to move between different eHealth 
systems and still be able to find vital information quickly in time-critical situations. 
This requires the presentation of certain types of health and social care information 
to be structured and standardized graphically, while at the same time supporting 
personalization, based on e.g. role, activity and work situation.  

7. Multiple recording of the same data must be eliminated. A set of information should 
be recorded only once and communicated automatically in its existing or 
aggregated form to other systems. Work regarding the National Interdisciplinary 
Terminology and the National Information Structure as well as the implementation 
of automated transfer of data must be accelerated.  

8. Important information must follow the care recipient across health and social care 
provider boundaries to facilitate person-centered health and social care. 
Unnecessary legal obstacles must be eliminated. At the same time, eHealth systems 
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must be developed to support the enforcement of legal and ethical requirements 
when data flows across health and social care provider boundaries.  

9. Research on the usability of eHealth systems must be strengthened and the 
knowledge applied in practice. More usable systems lead to improved capture and 
recording of data, which in turn can provide improved feedback to the care staff and 
valid data for research.  

10. eHealth skills are a strategic development resource that must be present at all levels 
of management in health and social care. Understanding of usability is the key to 
achieve benefits of eHealth systems, and essential for good and reliable health and 
social care.  

4. Discussion about progress, further work and conclusion 

This work was sponsored by the presidents of the national associations of health and 
social care professionals. Their commitment was captured in the end of the project [13] 
showing statements in line with the participants from the “floor”. The presidents 
supported this project stressing it will provide a foundation for further development of 
eHealth and they firmly believed that usability of eHealth systems can be enhanced by 
e.g. improving the cooperation between responsible authorities to achieve efficient 
development, governance and implementation of eHealth as well as supervising 
eHealth systems with increased stringency and pro-activeness and in collaboration with 
relevant authorities (c.f. #1); ensuring that there is expertise and commitment regarding 
eHealth at all levels of management (#10); initiating nationally coordinated efforts in 
the development, governance and use of the National Information Structure and the 
National Interdisciplinary Terminology to eliminate documentation of repeating 
content in the electronic health record (#7); standardising and regulating vital sets of 
information, e.g. medical alert information (#6); ensuring resources for development of 
a robust and reliable IT infrastructure (#5); and actively involving health and social 
care enterprise and professionals in the development of eHealth (#2) [13].  

Apart from local/regional eHealth development where the demands are kept alive 
by the professionals, three investigations on a national level were initiated following up 
the work of the professionals made in 2013: regarding correct information in health and 
social care (#4; #8) [14]; ongoing work regarding a national coordinator for more 
efficient resource utilization in healthcare (#5) [15] and better and safer coordination of 
IT services in health and social services [16]. Within the Swedish Association of Local 
Authorities and Regions (SALAR) the commitment regards e.g. quality registers, 
including the national program of data collection to reduce duplication (#7) [17].  

Although Sweden often is considered a prominent country regarding the 
development and use of eHealth, the relationship between poor usability and stress 
factors does not seem to be well known in the actual organizations, even less how 
usability work should be conducted. Currently, the demands expressed in #3 and #9 
regarding the need to deepen and disseminate knowledge about the usability aspect of 
eHealth still need action plans on a national and regional level. Apart from health 
informatics courses and alike at universities, the suggestions of #3 have to our 
knowledge only been initiated in three educational settings; the basics for nurses’ 
participation in the implementation of eHealth systems in the nursing education at one 
university [18], a master-class of basic eHealth during a Nordic eHealth conference 

I. Scandurra and D. Liljequist / Ten Demands of Improved Usability in eHealth230



[19] and a 50 minutes web education for social care staff, released in late 2015 [20]. 
Furthermore, continuous monitoring of the usability of eHealth systems at the national 
level, which could serve as a basis for collaboration and supervision in developing and 
adopting eHealth systems, is currently missing (c.f. #9). To solve this, issue an initial 
measurement of the usability maturity [21] within the organizations is a suggestion, 
combined with joint evaluations. In conclusion, some evaluations have been made [1], 
but a long-term follow-up on how usability evolves over time is still missing. 
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Abstract. Cancer is a top concern globally. Cancer care suffers from lack of 
coordination, silos of information, and high cost. Interest is emerging in person-
centered technology to assist with coordination to address these challenges. This 
study evaluates the usability of the “personal health network” (PHN), a novel 
solution leveraging social networking and mobile technologies, among individuals 
undergoing chemotherapy and receiving care coordination. Early results from 
interviews of 12 participants in a randomized pragmatic trial suggest that they feel 
more connected to the healthcare team using the PHN, find value in access to the 
patient education library, and are better equipped to organize the many activities 
that occur during chemotherapy. Improvements are needed in navigation, 
connectivity, and integration with electronic health records. Findings contribute to 
improvements in the PHN and informs a roadmap for potentially greater impact in 
technology-enabled cancer care coordination. 

Keywords. Care coordination, oncology, chemotherapy, person-centered, mobile 
technology, social network 

1. Introduction 

Care coordination is a critical need across the world to address fragmented and efficient 
care of individuals with complex care needs such as cancer.[1,2] Cancer patients can 
benefit from active engagement with their healthcare teams and active participation in 
improved care coordination.[3,4] Some have argued that this type of complex 
coordination is made possible and improved with technology.[5,6] Yet, there are few 
examples or evaluations of  information technology (IT)-enabled care coordination 
beyond telephone follow-up.[7]  

The “personal health network” (PHN) was developed to address this gap. The PHN 
is a personalized social network built around a patient for collaboration with clinicians, 
care team members, carers, and others designated by a patient, to enable patient-
centered health and healthcare activities across a relevant community.[8] It was 
designed based on published frameworks for care coordination and the expertise of an 
interprofessional clinical and research team, and applied to a use case of patient 
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initiating chemotherapy with PHN members including family members, oncologists, 
primary care physicians, nurse care coordinators, dietary, social work, and community 
services such as transportation and meal programs. The development of the PHN is 
reported in detail elsewhere.[8] The objective of this study was to assess the initial 
usability of the PHN among patients. 

2. Methods 

The PHN was implemented in a small (n=60) two-arm, randomized, pragmatic trial 
with the control group receiving standard nurse care coordination, and the intervention 
group receiving nurse care coordination and the PHN. Participants were adult, English-
speaking patients of the University of California Davis, Comprehensive Cancer Center, 
with a primary diagnosis of cancer (any site), initiating chemotherapy, with an expected 
survival period of six months or longer.  Participants were followed for six months 
even if chemotherapy was completed in less than six months.  Participants received an 
8.4 inch, Samsung Galaxy tablet with Wifi and 4G data plan and an individual 
orientation to the tablet and the PHN on enrollment.  Technical assistance was offered 
via a help button in the PHN application and telephone helpline. 

Interviews were conducted based on think-aloud methodology.[9] Interviews of 
the intervention group were conducted by one of two trained interviewers using an 
interview guide approximately three to four weeks after starting the trial in order to 
assess initial usability of the PHN. Participants were asked to show how they used each 
major function in the application with their own tablet and PHN account.  The 
functions included: login, view members of the PHN, send/view a secure text message, 
start a video chat, use patient education library, complete symptom assessment survey, 
access plan of care, add or check appointments in calendar. The interviewer made notes 
on points at which the participant hesitated, seemed unsure how to proceed, or 
expressed frustration with the PHN so that she could prompt the participant to think 
aloud about the experience at those points. Interviewers also asked questions: How do 
you typically use this feature, what is easy or challenging, what would make this easier 
to use or more useful, has use of the PHN changed anything you do in your daily life? 
Interviews were recorded and transcribed verbatim. Transcripts were coded inductively 
by one investigator following principles of grounded theory.[10,11] Findings were used 
to develop version 2 of the PHN. The study was approved by UC Davis IRB. 

3. Results 

23 participants were enrolled in the RCT at the time of this qualitative study (78% 
recruitment rate). The mean age was 60 (range 46 to 81). They were 74% were female, 
91% white. They had on average a college degree and $70 – $79k annual income. The 
control group (n = 8) was slightly younger (mean age 59 vs. 64) and lower income ($60 
– 69k vs. $70 - 79k). Interviews were completed on 12 of 15 intervention group 
participants and lasted 30-45 minutes each. Table 1 lists the commonly mentioned 
impacts of the PHN on daily life and challenges to use/areas of improvement for the 
application. Version 2 of the PHN is shown in Figure 1. 
 

K.K. Kim et al. / A Personal Health Network for Chemotherapy Care Coordination 233



Table 1. Themes 

Impacts on daily life Representative Quotes 
Connectedness to 
healthcare team 

“…then it [messaging] kind of feels like you’re an email friend of mine rather than you’re a 
medical provider…And it makes it feel, our connection feels more personal…like, hey, I can 
build a relationship with these women and see how that goes.  And that’s just going to be 
better for me in the long run with my whole care.” 

Coordination of 
activities 

“It helps keep me engagement in what’s going on.  It kind of gives me something to do. If I 
think about every day I just have to check in and see if there’s anything, any messages that 
I’ve gotten.  I’ve used it to keep notes when I have something going on so when I go to my 
doctor’s appointment I can remember to talk to my doctor about it, which came in very useful 
because I had an appointment on Monday and I think I had five things that I had already 
written down.” 

Positive aspects of PHN 
Ease of 
communication 

“…if I had my email I’d have to sort through all my emails…what’s nice about this is that it’s 
controlled, it’s contained.  I have like five people on there so it’s really easy to see whom I’m 
giving my record.  Yeah, so it’s faster to access things that way rather than having to scroll 
through.  And it’s really easy to use” “I guess you know I’m saying like feedback on this one, 
like for me coming in and let us say it’s not—I have additional questions to this, maybe I can 
forward it to my care team.” “I don’t think there was anything really challenging about it.  I 
just go along and press the buttons and figure out what I need to do.”  

Access to patient 
education 

“I guess it’s easy in term of because it’s all in category, then you know if I’m looking for 
certain things.  Like for example, this is the one that I was reading a lot, the transportation 
and travel, and then the common concerns.” “It gives you a place to go. I mean you don’t 
have to bother the staff or contact the med center directly.  This will be a good beginning and 
if there’s something on here that you know doesn’t answer your questions then you could very 
often just call.” 
“Perhaps there was a few things there about some of the issues I talked to her about. She 
listened to me and offered to send over documents to help me…So it’s not just a document, it’s 
actually a link to like guided imagery, like audio things that you can like listen to. So, I do like 
this feature a lot.” 

Attention to 
symptoms 

“And then using it to let people know if I’m having any health issues.  Like I think when I have 
the heartburn, I let [care coordinator] know that I had pretty bad heartburn and then she was 
able to send me some suggestions.” “You know like if they are doing a survey about my pain, 
about my emotional state, is it useful to share it with my medical oncologist or my surgical 
oncologist or something, or my primary doctor.” “So it reminded me to pay more attention to 
things on a daily basis andlie, oh year, that’s right, I am having these little tingles on my 
tongue. Oh, that is part of sensory changes. So it kind of educated me like, I’m not going 
crazy. Like, oh yeah, the medication can.” 

Family/caregiver 
access 

“And then [spouse] is on it but he hasn’t gone on and played with it.  I just let him get on 
it…If he is concerned about it and I’m say no, I’m fine, it’s fine. Then he can always check in 
with [care coordinator] and say, she’s saying this is fine but I don’t know.  And I think that 
would give him some peace of mind.  Because I don’t want to be sick.  I don’t want to seem 
sick.” 

Suggested improvements in PHN 
Similar functions 
in EHR 

“The other thing is that since a lot of appointments are on MyChart [EHR] and some are on 
this and it would be nice to have them all in in one place.” “I think the biggest challenge is 
whether some of these responded or not…because I don’t know if they’re on vacation or you 
know something like that…because usually I do get a response whether it’s from the doctor or 
nurse [in MyChart EHR]”“It’s much more focused or targeted because …I know this is going 
straight to [care coordinator]...With MyChart I know I’m going to send it to the doctor, but 
then there is going to be an intermediary that’s going to come into the picture.” 

Confusing 
navigation 

“Well yeah, and then it would be a lot easier.  And I still say that the tabs for me going to this 
and find those buttons, why isn’t it topic A and the three buttons there and topic B and the two 
buttons there and everything written out in some menu or something so there’s no confusion.” 
“No, here we go.  Doggone it, I don’t know, I think it’s one of these.  Nope, not that one.  It’s 
behind door number two.” 

Connectivity/ 
Tablet 

“So the one issue that I have has is that my home internet is very slow…” “It’s been a little 
rough. Yes, because I’ve had trouble getting connections.” 
“And it kept saying, oh SIM card, activate SIM card. The SIM card needs to be installed, you 
know and I thought, isn’t this a SIM card I pulled off?  Isn’t the SIM card a tiny card about 
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that big with a corner cut off?” 
Appointments “Because I could have sworn I put one in but I was also having a little bit of problems, 

tech problems.  And so I don’t know whether it actually went in…I’d like it if I pulled up 
a calendar and it showed the whole month and be able to click on the date of the 
month.” 

 

 
 
 
 
 
 
 

 
 

Figure 1. The Personal Health Network Mobile Application v2.0: Patient Dashboard (Overall Care Plan), 
Members, Library, Symptom Assessments and Patient-reported Outcomes 

4. Discussion 

Refinements to the user interface focused on the major challenges and usability issues 
identified by participants: simplifying the navigation, offering a dashboard as an 
alternative organization for information, and creating utilities for synchronizing 
appointments with Google and Outlook. Two of the key challenges identified will 
require additional investigation. First, the PHN is a rich application requiring 
substantial bandwidth for adequate performance. Connectivity is an ongoing challenge 
both on the medical center’s wireless network, and in the home environments even 
using 4G. Strategies for optimizing performance must be investigated.  Second, 
interoperability of the PHN with the EHR, particularly with respect to appointments, is 
critical for adoption.  Synchronizing clinical and care coordination appointments and 
activities so that an individual and the healthcare team can have a comprehensive view 
of her schedule is a prerequisite for effective coordination. Interoperability in consumer 
and workplace scheduling systems is a well-documented user preference for which 
Internet standards have been promulgated since the 1990s.[12] Yet, these standards 
have not been adopted by EHRs for healthcare, perhaps due to privacy concerns. 

Participants indicated the PHN supported communication with the healthcare 
team as well as engagement of family members in care particularly with symptom 
management. Enabling one-on-one and group communication among the healthcare 
team members, individuals, and family and caregivers offered a feeling of 
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connectedness that was important to participants. These findings align with previous 
work that suggests well-designed IT can preserve trust and sense of relationship.[5] 

This study had several limitations. First, data was not collected on prior use of 
tablets or mobile applications limiting interpretation of potential usability challenges 
due to lack of experience.  Second, since the study is in progress data on actual use of 
the technology was not available to allow for triangulation of interview findings with 
objective use of technology. 

Early evaluation of the usability of the PHN has allowed for refinements in the 
mobile application to be implemented and rolled out to the same participants. 
Summative evaluation will be conducted to understand whether we have improved 
usability as well as gauge effectiveness of the. As one of the first examples of a 
technology-enabled care coordination intervention in oncology, this study contributes 
an early view into the possibilities for healthcare improvement that a person-centered 
model such as this may enable. 
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Abstract. The advent of computer based technology and the internet have not 
changed nurses’ responsibility for patient education; but they are rapidly changing 
what we teach and how we teach. The challenge for nursing informaticians is to 
create innovative patient education models and applications with the goal of 
achieving literate, engaged, empowered and informed patients as well as preparing 
health professionals to maximize the advantages offered by digital media and other 
new technology based tools. This paper explores the interrelationship of basic 
literacy, health literacy and technology related literacies that provide the 
foundation for achieving these goals.  

Keywords. Digital Health Literacy; Patient Education; ePatients, eHealth literacy 

1. Introduction 

Patient and professional education has been a long standing responsibility of nursing 
the world over for centuries. The advent of the internet did not change that 
responsibility; but it is rapidly changing what we teach and how we teach. Key 
principles underlying the education process have also remained constant. For example, 
the education process begins by assessing the learner’s knowledge, attitudes and skills 
as a basis for providing learner specific education. The internet and related 
technologies are now providing us with new models and tools for assessing patients, 
students, families, and communities and creating the opportunity for innovative 
interventions to meet the educational needs of the ePatient and eStudent. The challenge 
for the nursing informatician is to create innovative education models and applications 
for achieving the goals of (1) engaging, empowering and informing patients and (2) 
preparing health professionals to maximize the advantages offered by these new tools.  

Meeting these challenges requires an understanding of digital health literacy and 
the literacies that are foundational to the concept of digital heath literacy. In describing 
literacy levels a variety of literacy types have been identified. This paper explores basic 
literacy, health literacy and the technology related literacies that relate directly to the 

                                                           
1  Ramona Nelson Slippery Rock University 2058 Carriage Hill Rd Allison Park Pa. 15101 

ramonanelson@verizon.net 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-237

237

mailto:ramonanelson@verizon.net


education of patients and healthcare providers in today’s interactive networked world.  
Successful use of communication related technology tools in healthcare depends on a 
synthesis of basic literacy, computer literacy, information literacy, digital literacy and 
health literacy. These specific literacies are both overlapping and interrelated as 
illustrated in Figure 1. 
 

 
Figure 1. Overlapping Relationships of Technology Related Literacies and Basic Literacy. 

Printed with permission of Ramona Nelson all rights reserved.  

2. Definition of Basic Literacy  

In 2003, UNESCO proposed an operational definition that encompasses several 
different dimensions of literacy.  “Literacy is the ability to identify, understand, 
interpret, create, communicate and compute, using printed and written materials 
associated with varying contexts. Literacy involves a continuum of learning in enabling 
individuals to achieve their goals, to develop their knowledge and potential, and to 
participate fully in their community and wider society.” [1] 

This definition focuses on the ability to absorb and understand information in 
printed or written format. However, using this ability when the format moves from 
paper to a computer is not intuitive. Computer literacy involves much more than the 
ability to read or interpret information using a computer.  Even the term computer 
literacy with its limited focus is becoming outdated.   

3. Definition of Computer Literacy/Fluency  

The National Academy of Science (NAS) coined the term “FIT Persons” to describe 
people who are fluent with information technology.[2]  FIT Persons possess three types 
of knowledge:  

• Contemporary Skills which include the ability to navigate and use current 
computer applications such as an internet search engine.  

• Foundational Concepts which include understanding the how and why of 
information technology.  This knowledge gives the person insight into the 
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opportunities and limitations of social media and other information 
technologies.   

• Intellectual Capabilities which include the ability to apply information 
technology to actual problems and challenges of everyday life.  

 
By 2006, the NAS, reflecting the ever growing types of computer based and digital 

technologies, was using the term technologically literate person, but the framework of 
contemporary skills, foundational concepts and the ability to apply these to everyday 
life remained. [3] As nursing informaticians continue to identify content and structure 
learning opportunities for healthcare providers and patients/consumers/clients this 
framework provides an overall organizing structure for that work.  

4. Definition of Information Literacy  

The American Library Association (ALA) has supported the development of 
information literacy standards since the 1980s. The ALA defines information literacy 
as “a set of abilities requiring individuals to recognize when information is needed and 
have the ability to locate, evaluate, and use effectively the needed information.”[4]. The 
United Nations Educational, Scientific and Cultural Organization (UNESCO) defines 
information literacy as “the ability to recognize when information is needed and to 
locate, evaluate, effectively use and communicate information in its various formats.”[5] 

The concept of information literacy acknowledges that different types of 
knowledge and skills are needed to evaluate health information posted on Facebook, 
versus Wikipedia, versus an on-line peer-reviewed pre-published article versus a peer-
reviewed published article. The concept of information literacy also acknowledges 
professional students need different writing skills when participating in an online 
dialog as opposed to preparing a term paper. Developing appropriate learning 
experiences and educational standards to master these skills are the challenges facing 
informaticians in the world of social media and engaged patients/consumers.  

5. Definition of Digital Literacy  

The term digital literacy first appears in the literature in the 1990s. However, to date 
there is no generally accepted definition.  While the definition is currently evolving a 
review of those published reflect many of the same concepts. One of the earliest 
definitions was provided by the Aspen Institute Communications and Society Program 
and the John S. and James L. Knight Foundation. “Digital and media literacy are 
defined as life skills that are necessary for participation in our media-saturated, 
information-rich society.’’ [6] Nelson and Joos defined digital literacy as including: 

• Competency with digital devices of all types including cameras, eReaders, 
smartphones, computers, tablets, video games boards, etc. This does not mean 
that one can pick up a new device and use that device without an orientation. 
Rather, one can use trial and error as well as a manufacturer’s manual to 
determine how to effectively use a device.  

• The technical skills to operate these devices as well as the conceptual 
knowledge to understand their functionality.  
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• The ability to creatively and critically use these devices to access,  manipulate, 
evaluate and apply data, information, knowledge and wisdom in activities of 
daily living. 

• The ability to apply basic emotional intelligence in collaborating and 
communicating with others.  

• The ethical values and sense of community responsibility to use digital 
devices for the enjoyment and benefit of society. [7]  

 
Digital literacy is a more comprehensive concept than computer or information 

literacy.  Digital literacy does not just mean that one knows how to use digital tools; it 
is also about understanding the implications of digital technology and the impact it is 
having, and will have, on every aspect of our lives. While there is not a generally 
accepted definition, there are a number of books published about digital literacy.  A 
search of Amazon in October 2015 returned 174 books with the term “digital literacy” 
in the title, the first published with a copyright date of 2010.  However, if the search is 
limited to the Amazon categories of medicine or health no results are returned. Using 
the key term of health returned eight books, two of which included a chapter on digital 
literacy and health. Informaticians are challenged to close this gap in the literature.  

6. Definition of Health Literacy  

While health literacy is concerned with the ability to access, evaluate and apply 
information to health related decisions, there is not a consistent generally accepted 
agreement on the definition of this term.   In 2011, a published systematic review of the 
literature in Medline, PubMed and Web of Science identified 17 definitions of health 
literacy and 12 conceptual models.  The most frequently cited definitions were from the 
American Medical Association, the Institute of Medicine, and WHO [8]. Current 
definitions from these organizations include: 

• American Medical Association defines health literacy as “the ability to obtain, 
process and understand basic health information and services needed to make 
appropriate health decisions and follow instructions for treatment.” 

• The Institution of Medicine uses the definition of health literacy developed by 
Ratzan and Parker and cited in Healthy People 2010.  Health Literacy is “the 
degree to which individuals have the capacity to obtain, process, and 
understand basic health information and services needed to make appropriate 
health decisions.”   

• The World Health Organization (WHO) defined health as “the degree to 
which people are able to access, understand, appraise and communicate 
information to engage with the demands of different health contexts in order 
to promote and maintain good health across the life-course.” 

 
The focus in each of these definitions is on an individual’s skill in obtaining, 

processing and understanding the health information and services necessary to make 
appropriate health decisions. While these definitions are congruent with the Web 1.0 
model of information access, where health information is posted on websites for access 
by patients/consumers/clients they do not address the interactive world of Web 2.0 or 
the evolving Web 3.0 or the “internet of things.” In recognition of this deficiency, 
Norman and Skinner introduced the concept of eHealth as “the ability to seek, find, 
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understand, and appraise health information from electronic sources and apply the 
knowledge gained to addressing or solving a health problem.” [9] This definition 
acknowledges the need for computer fluency and the use of information skills to obtain 
an effective level of health literacy; however it is not sensitive to the impact of social 
media.  Creating a comprehensive definition and model for assessing health literacy 
levels that include social media literacy skills are needed for today’s communication 
processes and remains a challenge for informaticians.  

7. Conclusion  

While each of the technology related communication literacies focuses on a different 
aspect of literacy and has a different definition, they overlap and are interrelated.  
Figure 1 demonstrates those interrelationships.  In this Figure, basic literacy is depicted 
as foundational to all other literacies. Digital literacy builds on computer and 
information literacy as well as other social media related knowledge and skills not 
currently included in the definitions of computer and information literacy. Health 
literacy requires both digital literacy and a basic knowledge of health.   

The concept of digital health literacy incorporates each of these literacies. It 
includes contemporary skills, foundational concepts and the ability to apply these to 
everyday life. While each of the different literacies create unique challenges, mastering 
these challenges requires a synergistic approach. Such an approach makes it possible to 
develop effective digital health educational programs for patients and providers. Such 
programs make it possible to develop engaged, empowered and informed patients as 
well as prepare health professionals to maximize the advantages of working with such 
patients/consumers/clients.  
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Abstract. The use of eHealth has grown in recent years and is projected to 
continue to increase exponentially. In order to empower and prepare advanced 
practice providers to integrate eHealth into their clinical practice, curricular 
changes need to occur. The iTEAM grant provides a unique opportunity to prepare 
advanced practice disciplines to provide collaborative care using eHealth. Through 
the integration of a simulated telehealth using a standardized patient, Doctor of 
Pharmacy and Advanced Practice Registered Nursing students learned how to 
apply health information technology and coordinate care in an interprofessional 
manner. Opportunities and challenges to guide future efforts to integrate eHealth-
learning experiences into the curriculum are identified. 
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1. Introduction  

The adoption of health information technology (HIT) in the health care industry 
increased in the United States following the enactment of the Health Information 
Technology for Economic and Clinical Health (HITECH) Act in 2009. At the time of 
its ratification, the HITECH legislation mainly focused on the implementation and 
meaningful use of electronic health records (EHR). With the increased adoption of HIT, 
the focus has expanded to telehealth, which has become an essential component of the 
health care delivery system[1]. The terms Telehealth and eHealth have been used 
interchangeably to describe the use of technology in a healthcare manner[2]. Telehealth 
can be integrated into eHealth as it encompasses e-commerce and e-business practices 
in health systems management[3]. 

With the increasing use of telehealth technology, a reevaluation of curricula in 
health care disciplines is needed to prepare this workforce. The Institute of Medicine’s 
Health Professions Education: A Bridge to Quality report [4] includes HIT in their list 
of five core student competencies. In nursing education, there is limited data about 
incorporating telehealth technology into graduate curricula.  Erickson, Fauchald and 
Ideker described the inclusion of telehealth in nursing education through classroom and 
clinical experiences. Results revealed that the experience strengthened the Advanced 
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Practice Registered Nurse (APRN) students' knowledge in telehealth and increased 
their interests to work in rural settings[5].  Additionally, integration of telehealth 
technology into pharmacy practice has been found to enhance patient monitoring and 
medication adherence[6,7].    

The value of incorporating telehealth technology into practice is reflected in the 
accreditation standards for training nurse practitioners and pharmacists through 
graduate level education in the United States. These organizations call for optimization 
of medical service delivery through training of nursing and pharmacy students, 
respectively, in the competencies of technology utilization[8,9]. This shared value 
provides further opportunities to foster interprofessional (IP) HIT education for nursing 
and pharmacy students. In 2012, the Health Resources and Services Administration 
(HRSA) awarded the University of Colorado College of Nursing (CON) a $1.2 million 
grant. The Interprofessional Technology Enhanced Advanced Practice Model (iTEAM) 
was formed to focus on the preparation of advanced practice disciplines in nursing and 
pharmacy to provide IP care through the use of HIT.  

2. Methods  

CON and School of Pharmacy (SOP) faculty collaborated to design and implement an 
educational experience that introduced students to telehealth technology in a simulated 
IP clinical environment. This elective simulation was offered to both second-year 
Doctor of Pharmacy students enrolled in an experiential education course and APRN 
students enrolled in an advanced physical assessment course during the 2015 spring 
semester.  One student from each program was paired to form an IP team tasked to 
conduct a telehealth patient visit with a standardized patient (SP) integrating 
videoconferencing, telehealth monitoring tools, and a simulated academic EHR. A SP 
is an actor trained to portray a patient in a medical scenario in order to provide a 
consistent learning environment for all student participants.  

After the telehealth encounter, the SP and faculty evaluated students based on the 
learning objectives (Table 1). Students completed an open-ended questionnaire 
evaluating their simulation experience and beliefs regarding telehealth. A qualitative 
content analysis[10] of all responses was undertaken to describe the learning 
experienced and evaluate effectiveness of the simulation in achieving outcomes.  

 
Table 1. Student Learning Objectives and Telehealth Outcomes 

Student Learning Objectives Telehealth Outcomes 
Shared Objectives Profession-Specific Objectives  

1. Communicate in an IP manner 
during a simulated telehealth 
visit in order to positively 
influence patient outcomes. 

 
2. Analyze patient telehealth 

data and correlate it to patient 
use of basic telehealth tools. 

1. Perform a problem focused 
patient history pertaining to the 
chief complaint while drawing 
upon the knowledge strengths of 
the pharmacy student (CON 
students only). 

 
2. Identify a pharmacy-related 

patient care need and 
communicate it to the patient, to 
the APRN student, and in a 
written clinical note (SOP 
students only). 

1. Telehealth technology is 
reported to be valuable for 
providing patient care. 
 
2. Telehealth is a tool that 
empowers and connects the 
provider and patient. 
 
3. Students identify ways in 
which telehealth technology may 
improve patient care if applied to 
the clinical practice setting. 
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2.1 IP Telehealth Visit Simulation Design 

All students were introduced to the telehealth tools and learning objectives during an 
initial meeting with the iTEAM project coordinator and faculty. Each student pair had 
the opportunity to demonstrate use of telehealth monitoring tools (blood pressure, 
weight scale, SpO2, and pulse monitors) and discuss logistics of the visit. A detailed 
outline of the activity, objectives and expectations were provided. Students were 
encouraged to become familiar with details of the clinical case uploaded into an 
academic EHR and to test the videoconferencing prior to the SP visit.  

During an assigned time and from three remote locations, the students and SP 
accessed a videoconference meeting and conducted a simulated IP telehealth visit. The 
SP case involved a 69-year-old male with a history of heart failure, obstructive sleep 
apnea, and hypertension. Students were provided a brief patient history including the 
initial indication and instructions for the use of the telehealth tools. As described in the 
case, the patient was instructed to gather vital sign data daily and forward results to the 
office care coordinator weekly. During the simulation, the SP reports, “I am following 
up regarding my telehealth readings after I was given the heart failure kit to use at 
home”. The patient’s case data revealed sporadic adherence to this new program and 
the SP demonstrated confusion and misunderstanding of his current medication plan.  

2.2. Qualitative Evaluation 

Students received an anonymous electronic survey designed to obtain demographic 
data and narrative responses to the following questions:  

1. Which program were you enrolled in when you participated in the exercise?  
2. How do you feel about the patient interview exercise using telehealth tools? 
3. Regarding the IP patient visit and use of telehealth tools, what worked well? 
4. Where do you think you could have improved in this exercise? 
5. After participating in this experience, what is your definition of telehealth? 
6. Please provide any additional comments you wish to share related to your IP 

experience utilizing videoconferencing, the academic EHR, or telehealth tools. 
A trained research assistant reviewed the text data and a content analysis was 

conducted to identify similarities and differences using ATLAS.ti software. Two 
faculty members reviewed unique elements and statements to determine if they provide 
evidence of meeting the pre-determined telehealth outcomes. Consensus was achieved 
through discussion and context review and three distinct themes were identified.   

3. Results   

Fifteen students participated in the simulation. Six teams consisted of one CON and 
one SOP student; one team that was assigned one CON student and two SOP students. 
Students submitted 158 lines of text in the questionnaire. The CON students were 
enrolled in the adult gerontology Clinical Nurse Specialty program (n=1) or the adult 
gerontology, family or pediatric Nurse Practitioner programs (n=6). The SOP students 
were in their second of a four-year program. Most students were female (12), 
Caucasian (12) and 20-29 years of age (n=10) with a range of 20-59 years.   
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3.1 Theme One: Telehealth Technology is Valuable  

Twenty-three unique statements described the value of using telehealth technology in 
patient care (telehealth outcome #1). Connectivity between providers and patient 
(telehealth outcome #2) was the most predominate sub-theme expressed. Students 
identified opportunities for patients to access providers despite distance. One student 
described telehealth visits as “ a modern day way of conducting a house/office visit.” 
Another student stated the technology “can benefit those who are living in rural areas 
or who are mobility limited”. An additional benefit identified was the increased ability 
to recognize verbal and non-verbal communication. One student stated that telehealth 
made it possible for the provider to “visualize the patient directly using the tools.” 
Other responses reflected that real-time patient observation was a more accurate 
reflection of the patient’s actual practice, “the provider can offer detailed instructions 
as well as [determine] whether the patient is on the right track.”  

A concern for patients who may not know “how to use a computer properly or lack 
Internet connectivity” was noted as a limitation. Another student mentioned that 
geriatric and socioeconomically underserved patient populations might find integrating 
telehealth technology more challenging compared to other patient populations. 

3.2 Theme Two: Telehealth Technology May Provide Efficient Care  

Several students described the technology as working well, “the academic EHR was 
fantastic in providing patient information” and there was “very minimal, if any, video 
lag.” Video and voice quality were described as reliable, offering easily discernable 
communication. Four students offered differing opinions about the videoconferencing 
and EHR tools. Most issues described were minor, such as “the interview was very 
loud… if one of the computers has some un-fixable interference, the conversation 
becomes very hard to hear.” One student noted a limitation of the academic EHR 
stating it “can be slow at times and requires a specific operating system.”  

3.3 Theme Three: Telehealth Technology Promotes IP Collaboration 

Students clearly valued the simulation experience when describing the enhanced 
opportunities to practice as an IP team. One student stated, “Since we worked in an 
interdisciplinary team, we could spontaneously support each other.” Another student 
stated, “I think telehealth can help improve the gap within interprofessional 
communication. Each professional has their own set of knowledge and experience and 
bringing those together makes for optimal plan of care and treatment.”  

4. Discussion 

With the increased utilization of teleconferencing and HIT in health care[2], nursing 
education now and in the future needs to focus on adequately preparing students[4,5,8]. 
In this educational experience, infusing telehealth technology into the curriculum 
through the use of an IP simulated telehealth visit was described as valuable. Students 
recognized the ability to increase connectivity and communication between the patient 
and the provider in an IP manner despite distance. A challenge included the cost of 
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hiring and training a SP as well as purchasing telehealth tools and use of an academic 
EHR. The SP and telehealth tools were purchased through the grant. Use of 
videoconferencing services was offered through the University for all students and 
faculty. If a SP cannot be purchased, a faculty member could play the role.  

The SOP and CON students who participated in this pilot were volunteers, which 
may affect the transferability of the results. These students may have had a stronger 
curiosity or interest in telehealth. We did not determine what motivated these students 
to participate. This will be investigated further with future iterations of the simulation.  

In conclusion, incorporating telehealth-learning experiences into academic 
curriculum has the potential to teach students the value of HIT as well as how it can 
connect different disciplines and be applied to the clinical setting. The next step will be 
the proposal of an academic module that can be implemented into the curriculum for all 
students. By acknowledging the direction of healthcare and continually guiding 
curriculum to stay up-to-date with HIT, students have an opportunity to be better 
prepared to practice in the ever-evolving health care environment.  
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Abstract. Health information technology (IT) may improve patient safety and 
quality, but the application of new technology in health care may also increase 
patient safety hazards. The complexity of organizations, work practices and 
physical environments within the healthcare sector impacts the development and 
application of health IT. Clinical simulation can be used to evaluate technology in 
differing clinical contexts, throughout the software development life cycle in 
nursing informatics. Clinical simulation may be conducted in a range of settings 
varying from simulation laboratories to simulation in real settings. Clinical 
simulation supports involvement of context in pre-implementation design and 
evaluation of health IT involving real end-users as they use technology in realistic 
environments performing realistic tasks. The inclusion of clinical context is a 
powerful element of clinical simulation and enables visualization of technology in 
connection with clinical context without endangering patients. 

Keywords. Clinical simulation, ergonomics, evaluation, patient safety, quality, 
technology-induced error, workflow, in situ, laboratory 

1. Introduction 

There is increasing demand for health care services to be efficient, highly productive 
and provided at a lower cost. Inadequate workflows may result in low efficiency and 
poor patient safety. Implementation of information technology (IT) is one method used 
to optimize workflow and patient safety. However, patient safety in relation to health 
IT presents a paradox [1]. Even though health IT may improve patient safety and 
quality [2], the application of new technology in health care may also increase patient 
safety hazards [3]. Errors persist in clinical practice even after new health IT has been 
introduced partly because manual processes co-exist with automated processes and the 
interfaces between the two are seldom perfect [4].   

The substantial complexity of organizations, work practices and physical 
environments within the healthcare sector impacts development as well as the 
implementation and use of health IT [5, 6]. Healthcare environments are profoundly 
collaborative and rely on coordination between various health professionals [7] and are 
characterized by delegated decision-making, multiple viewpoints, inconsistent and 
evolving knowledge bases [8]. Multiple groups with potentially divergent values and 
objectives work together and face many contingencies, which cannot be fully 
anticipated [9, 10]. When there are differing types of health professionals, patient care 
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can also be provided in varying ways, challenging the wisdom of standardizing health 
care work [8].  Clinical simulation can be used to proactively evaluate: (a) new 
technology in differing clinical contexts, (b) throughout the software development life 
cycle [11, 12], and (c) the interaction between users and technology as well as their 
potential effects on clinical workflow and organizational issues [13, 14]. In this paper 
we outline the two main approaches to clinical simulation from a methodological 
perspective and describe their value from a clinical simulation perspective.   

2. Methods 

Clinical simulation may be conducted in a range of settings varying from simulation 
laboratories to in-situ in real settings [15]. These settings include simulation 
laboratories and real-world health care facilities such as hospitals and clinics. 

2.1. Simulation Laboratories 

The IT Experimentarium (ITX) is a Danish simulation lab that was established in 2007 
in the Capital Region of Denmark with the purpose of improving the quality and 
optimization of clinical information systems. Since 2011 it has been mandatory to 
conduct clinical simulation evaluations before new systems that affect clinical work 
practice are implemented. More than 40 clinical simulation studies have been 
conducted in the ITX-lab to improve the development and  evaluation of clinical 
information systems [16].  Simulation labs are dedicated facilities with two rooms 
linked by a one-way mirror (see Figure 1 below for an example).  

900,00900,00

  
Figure 1 Left: Overview of the simulation set-up. Right: View from observation room 

To the left is of Figure 1, there is a diagram that is an overview of the simulation 
set-up.  To the right of Figure 1, the view is from the observation room through a one-
way mirror into the simulation room. The simulation room represents a hospital room 
for two patients with bedside tables and a portable computer for the health professional. 
An observation room is located in the right corner. Simulation of handover from 
hospital to community care by messaging technologies can also be carried out in a 
simulation laboratory. In such situations another simulation room replicates the nursing 
office in the community.  
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2.2. In- situ 

In situations, where access to a simulation laboratory is not possible or it is difficult to 
fully replicate the organizational setting (including the technology that is present in that 
setting) in-situ simulations may be conducted.  For example, a researcher might need to 
conduct a simulation involving a large x-ray scanner or a customized electronic health 
record that cannot be re-implemented elsewhere. In-situ clinical simulations have been 
conducted in empty patient exam rooms, health care team conference rooms and in 
operating rooms to give an example of a few in-situ simulations settings.  The 
researchers identify a room or area that is representative of the organization where the 
health IT software or hardware will be used.  Following this, representative users of the 
technology are asked to perform representative tasks in the context of scenarios that are 
the type of interactions they would have with the software and hardware.  The approach 
allows one to see both usability and workflow problems in context with individuals 
who work in that setting.  The approach has been used to evaluate telehealth, 
prescribing, electronic health record and operating room systems [12,15].   

2.3. Representative Users 

Clinical simulation can involve actors and real end-users [15]. During a simulation, 
actors may play the part of ‘patients’, while real life users engage with the technology 
while performing patient care.  User colleagues’ (such as nurses, therapists) may also 
be invited to participate in the simulation to strengthen its realism.  

2.3. Audio and Video Recording to Data 

Representative users participate in the simulation and depending on the purpose of the 
simulation. Participants are asked to “think aloud” and are audio recorded to 
understand what they are thinking, and video recorded to better understand what they 
are doing. The impacts of the new technology on clinical workflow are recorded.  
Computer screens are also recorded to create an integrated view of technology, clinical 
and cognitive impacts of the new technology.  Both technology professionals and 
clinicians are also able to observe their colleagues, when not participating in the 
simulation themselves [16]. After the simulation, the proposed information system is 
evaluated. Participants are asked to complete questionnaires and participate in a de-
briefing interview. Further to interview guides, observations made by the observers 
during the simulations are used as background for the interviews [16]. This may also 
include reviewing the video and audio data for clarification with the representative 
users.  It must be clarified in advance as to whom the results are to be presented and 
how the results and recommendations should be implemented.  

2.2. Analysis of Clinical Simulation Data 

Data analysis involves reviewing audio, video and computer screen data in parallel.  
There is a need to integrate these three data views to fully understand the impacts of the 
technology on clinician cognition and workflow.  Audio data is transcribed and the 
transcriptions are annotated with information about clinician activities from the video 
and computer screen recording data.  Data can be coded for cognitive, usability, 
workflow and/or safety issues. The findings are used to improve health IT [12-14]. 
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3. Results 

Clinical simulation supports involvement of context as well as end-users in pre-
implementation design and evaluation of health IT. Clinical simulations involve real 
end-users as they use technology in environments performing realistic tasks [15]. As 
shown in Figure 2, clinical simulation can be used in varying phases in the software 
development life cycle.  Clinical simulation can used to: analyse work practices, gather 
user requirements, conduct work practice analyses, provide application assessments, 
assess training programs, evaluate initial specifications, test early design solutions, and 
eliminate potential and actual patient safety issues  (e.g. technology-induced errors).  In 
the first phases of the lifecycle of health IT, simulation may be used for specification 
and evaluation of user requirements [12], as well as for obtaining knowledge and to 
evaluate work practice [14]. 

Life Cycle of Information System

Work practice 
analysis

Requirement  
specification

Application 
assessment in 
work practice

Usability 
evaluation

Early Late

Assessment of 
training programDesign

Procurement 
assessment

 
Figure 2 Activities in life cycle of an information system using clinical simulation 

In the design phase, simulation is well suited for user involvement and makes it 
possible to test prototypical software in realistic scenarios and environments [15]. 
Simulation studies aim to evaluate design proposals for a new technology and combine 
elements of the laboratory test and field study [17].  Patient safety issues may be 
explored in all phases of the lifecycle as simulations allow for observation and analysis 
of medical errors, workflow and technology-induced errors in a close to a real-life 
environment [16]. Simulation studies can be designed to gain practical experience in 
health IT quality improvement, evaluation and safety of a new technology without 
introducing any kind of ethical issues or putting patients at risk [18].  Simulations do 
not reflect social-technical issues that may emerge over time and to a great extent the 
purpose and choice of scenarios determines the outcome of the simulations. 

4. Conclusions and Discussion 

Both laboratory based and in-situ simulations help nursing informatics professionals to 
improve the quality, fit and safety of health IT.  Clinical simulation affords 
organizations a number of opportunities to improve software quality across the 
software development lifecycle.  Simulations can be used to gather requirements for 
software development, evaluation of initial designs through to procurement and 
evaluation of pre- and post-software implementation activities (e.g. health professional 
training).   As an evaluation methodology, clinical simulation can be employed by any 
healthcare organization.  Formal simulation labs can be used by organizations to 
evaluate health IT.  In-situ simulations can be conducted, if there is no access to a 
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formal lab or there is a need to ensure equipment and software that is specific to the 
organization is part of the simulation.  Clinical simulations, a type of formative 
evaluation can be used to facilitate system adoption and utilization [16] and, improve 
systems during their development or implementation [17]. Clinical simulations can also 
identify potential problems, such as patient safety issues throughout the software 
development life cycle and can thus provide opportunities to improve a system as it 
develops.  The purpose of the simulation must be very clear as it determines the 
outcome. Simulations allow for visualization of the correlation between human, 
technology and organization. By including all three aspects, patient safety simulation 
reveals both organizational and technical challenges associated with health IT. 
Observing the interaction between the user and the interface of the technology in a 
clinical context demonstrates the significant power of clinical simulation as an 
evaluation methodology for nursing informaticians. The inclusion of clinical context is 
one of the most powerful elements in clinical simulation and enables visualization of 
technology in connection with clinical context without endangering patients [18].  
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Abstract: With the evolution of nursing informatics (NI), the list of skills has 
advanced from the original definition that included 21 competencies to 168 basic 
competencies identified in the TIGER-based Assessment of Nursing Informatics 
Competencies (TANIC) and 178 advanced skills in the Nursing Informatics 
Competency Assessment (NICA) L3/L4 developed by Chamberlain College of 
Nursing, Nursing Informatics Research Team (NIRT). Of these competencies, 
project management is one of the most important essentials identified since it 
impacts all areas of NI skills and provides an organizing framework for 
processes and projects including skills such as design, planning, implementation, 
follow-up and evaluation. Examples of job roles that specifically require project 
management skills as an essential part of the NI functions include management, 
administration, leadership, faculty, graduate level master’s and doctorate practicum 
courses. But first, better understanding of the NI essential skills is vital before 
adequate education and training programs can be developed. 

Keywords: nursing informatics, project management, education, essentials, 
TANIC, TIGER, NICA-L3/L4 

1.    Introduction: History and Definitions 

In today’s high-tech world, expectations of the healthcare industry is that nurses will 
have informatics competencies including project management skills which are critical 
for improved quality outcomes and safety for patients. This is not only true for nurses 
in graduate courses, clinical practice management roles but administrative and other 
leadership roles as well. The expectation is that all of these roles as well as others 
described below will bring well-developed skills to the job. 

Nursing Informatics (NI) has evolved beyond the definition of data management 
defined early on by Staggers, Gassert, and Curran [1] but is still considered by many as 
the primary and only skill of a nursing informaticist. Today, the American Nurses 
Association’s (ANA) expanded definition of NI suggests that, “Nursing Informatics 
(NI) is the specialty that integrates nursing science with information and analytical 
sciences to identify, define, manage and communicate data, information, knowledge 
and wisdom in nursing practice. NI supports nurses, consumers, patients, the 
interprofessional healthcare team, and other stakeholders in their decision- making 
in all roles and settings to achieve desired outcomes.” (p. 1-2) [2]. 
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In order to meet the Institute of Medicine (IOM) mandate of developing the 
nursing workforce of 2020, we must provide a mechanism to first assess and 
understand competencies/skills needed by the workforce [3]. While project 
management as NI skills are more the expectation of healthcare providers and nursing 
leadership, there remains a lack of understanding of what these are and how they are an 
essential competency of NI. McGonigle, Hunter, Sipes, and Hebda, suggest that even 
today “there is a lack of understanding of exactly what nursing informatics is in the 
way of skills needed or how they can and should be applied to practice” [4]. 

Presently, NI has a much broader definition, evolved from the 21 essential 
competencies defined by Staggers, et al., to 167 basic skills defined in the TIGER-based 
Nursing Informatics Competencies (TANIC) developed by Hunter, McGonigle, and 
Hebda, and the 178 advanced items in the Nursing Informatics Competency Assessment 
(NICA) - L3/L4 self-assessment tools developed by McGonigle, Hunter,, Hebda, and Hill 
[1,6,7,10]. Chamberlain College of Nursing, Nursing Informatics Research Team (NIRT) 
(Hunter, et.al, 2014) developed expertise designing competency skill-assessment 
instruments as well as conducting research studies on competency utilization, and as 
such, has implemented the tools for students to self-assess skills in the NI courses [7]. 

The ANA (2015) Nursing Informatics Scope and Standards outlined above 
clearly defines specialty of NI as the skill to integrate sciences into nursing practice using 
skills to “identify, define, manage and communicate data, information, knowledge ... 
(p.1-2).” The standards further suggest that NI supports judgments in all positions, 
functions and settings; the support is achieved through the use of information constructs 
and information methods and practices – attributes of a NI. [2] Although the skills are 
now attributed to NI, historically these were originally defined as concepts of project 
management defined by the engineering community in the 1950s. 

Sipes references the history of project management through an article by Cleland 
and Gareis, who relate that “…in the 1950s, project management was formally 
recognized as a distinct contribution arising from the management discipline” (pp. 1–4) 
[8, 9]. Sipes further discusses how engineering, at the forefront of project management, 
has become a “key management strategy in large corporations, such as IBM, and more 
recently, in healthcare, where there is a need to put formalized structure and 
management to organizational tasks” (p.12). Sipes adds that nurses “….use a structured 
approach when providing care to patients such as the nursing process. Patient care 
management requires an organizational framework—processes similar to those used in 
project management are used to manage patient care” (p.12) [8]. 

The three larger categories, defined in the tools, TANIC and NICA-L3/4, discussed 
above, are computer, informatics knowledge, and informatics skills. The skill sets have 
been extended to include major subcategories as systems integration, selection and 
maintenance, quality improvement, data terminologies, impact analysis, 
privacy/security, systems input/output, usability, data mining and structures and project 
management. 

Project management is one of the largest but least understood essentials of the NI 
knowledge and skill set. It includes five major steps: Design/Initiation, Plan, 
Implementation, Monitor/Control and Evaluation/Lessons Learned 

In the discussion below, methods of how the tools, TANIC and NICA – L3/L4, are 
applied in Chamberlain’s graduate courses to self-assess the NI students current skills on 
four levels including the project management skills. As more information is shared, such 
as in American Association of Colleges of Nursing (AACN) webinars presented by 
Chamberlain NIRT, the competency self-assessment tools are being requested by 
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healthcare leadership to integrate into job roles and requirements. More detail of project 
management attributes applicable in job roles and requirements is presented below. 
Many of the same project management attributes are also required for graduate students 
as they develop and implement practicum projects as the master’s and doctoral levels. 

2. Method 

The methods to self-assess NI skills were implemented by Chamberlain in the 
graduate NI specialty track in order for the faculty to better understand student skill 
needs, As faculty analyze students’ results, they can determine gaps/needs in skill sets. 
Then based on analysis of the information, curricula are developed to mitigate gaps 
in skill levels needed by students and most importantly, as they enter the 2020 
workforce. The model used in graduate courses is discussed below. Employing this 
process further enhances the practicum experiences as it provides an organizational 
framework in which to work.  

2.1 Utilization of information from analysis 

The NI competency self-assessment tools add clarity and specificity to better 
understand exactly what skills are required as awareness of project management (PM) 
skills become more evident. To determine NI skill levels in graduate student population 
at Chamberlain, the TANIC and NICA – L3/L4 tools are integrated into master’s level 
core courses. Students self-assess skills beginning the program and then again at the 
end of their master’s graduate practicums. The application of project management 
skills are fully implemented in the two Chamberlain graduate NI specialty practicums – 
I and II.  Students are required to apply skills as they develop and plan a project in 
Practicum I, then implement and evaluate projects at a clinical site in Practicum II, thus 
utilizing PM skills developed during practicums. These same skills are required in most 
job roles in healthcare. They learn to apply skills which are needed to be successful in 
both the practicums and their “real-world” projects.  

3. Results 

Feedback from students at the end of their practicums emphasizes the success of this 
model as students realize the value of the skills they just implemented at a healthcare 
site on an actual project. Now, they say they would not only use these skills in their job 
roles but see how they can use them when managing everyday tasks. Today, project 
management skills are more recognized as a need. The organizing framework of project 
management is applicable in graduate level practicums, clinical practice, healthcare 
administration and leadership. Below are examples of some of the roles that require 
project management skills today.  

3.1 Project Management as an essential skill of NI 

National organizations discussed above deliberate how nursing leaders must have 
computer and informatics knowledge and skills in order to be effective in their roles. 
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The skills discussed are project management competencies as well as others in 
informatics. Yet, according to McGonigle, Hill, Hunter, Sipes, and Hebda, “trying to 
reach the goals set forth by these organizations has been hindered by a lack of 
procedures and assessments available for determining nurses’ informatics 
competencies- what they actually require in order to be competent in their job roles” [4, 
pp. 104-112]. The project management skills of NI can be applied universally in many 
settings and job roles. Students developing projects for their practicums or research 
studies and everyday tasks would benefit from a more formalized structure and 
organization.  

According to Sipes the partial list of project management skills and competencies 
includes such tasks as: development/implementation of work plans, 
design/development of systems, function as lead/project manager in all phases of the 
systems life cycle, and development and implementation of all organizational 
documents required as a project manager to successfully manage a project [8, pp.143-
158]. Examples of specific project management skills listed above are seen in 
advertised job descriptions as well as graduate level courses, including those for the 
role of nurse administrators,  such as nurse executives (NE), nurse managers, nurse 
practitioners (NP), clinical nurse specialists (CNS), informatics nurse specialist (INS), 
chief nurse informatics officer (CNIO), chief nursing officer (CNO), and doctor of 
nursing practice (DNP) student in the final practicum before graduation. 

The project management skills needed by the NP and CNS are important in order 
to set up and manage clinics and for a DNP graduate project. An INS would need the 
skills above to support an electronic medical record (EMR) implementation and 
informatics skills to perform system/workflow analysis for a new computer system. 

4.    Discussion 

National organizations such as those previously discussed – the IOM, ANA and others 
- identified a need to develop knowledge and skills including more advanced education 
of the nursing workforce of 2020. Yet skill sets needed to provide better, safer patient 
care and outcomes are sorely lacking. For example, some think that having the skill to 
develop a slide presentation is the only “real” skill needed that qualifies as both an 
informatics and PM skill. Or that data collection and analysis fulfills the job 
descriptions for project management and informatics. 

We must assess and understand current competencies/skills, then address gaps in 
education by developing more relevant curricula that will meet needs of the workforce for 
2020. To that point, McGonigle, Hunter, Sipes, and Hebda, suggest that even today 
“there is a lack of understanding of exactly what nursing informatics is in the way of 
skills needed or how they can and should be applied to practice” [4]. 
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4.1 Need to inform and empower 

Today, to be a NI no longer requires just the skills to manage data and databases as 
previously discussed. It requires much more and has evolved to nearly 200 advanced 
skills – now more than ever expected by healthcare provider and organizational 
leadership as well as masters and doctoral level students and faculty. One of the most 
essential skills is project management. Education programs must be established that 
meet the needs of nurses to develop these skills, as well as empower them to enhance 
their practices. 
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Abstract. This study aims understanding of students' learning experiences when 
receiving scenario-based learning combined with real-time video. Videos that recorded 
student nurses intervention with a suicidal standardized patient (SP) were replayed 
immediately as teaching materials. Videos clips and field notes from ten classes were 
analysed. Investigators and method triangulation were used to boost the robustness of 
the study. Three key elements, emotional involvement, concretizing of the teaching 
material and substitute learning were identified. Emotions were evoked among the SP, 
the student performer and the students who were observing, thus facilitating a learning 
effect. Concretizing of the teaching material refers to students were able to focus on the 
discussions using visual and verbal information. Substitute learning occurred when the 
students watching the videos, both the strengths and weaknesses represented were 
similar to those that would be likely to occur. These key elements explicate their 
learning experience and suggested a strategic teaching method. 

Keywords: nursing  education,  video analysis,  scenario  based  learning,  suicide   

1. Introduction 

Following South Korea and Japan, Taiwan has the third highest suicide rate among the 
west pacific countries  [1].Due to the efforts made by the Taiwan Ministry of Health 
and Welfare, suicide has not been one of the top ten leading causes of death since 
2010  [2]. However, suicide has a great impact on the youth population. In 2014, suicide 
was the second leading cause of death among Taiwanese youths aged 15-24. For the 
last five years, over 90% of the total suicide cases have been reported by hospitals and 
clinics, indicating that nurses are situated at the frontline of suicide management. 
However, nurses have found barriers related to caring for suicidal patients  [3]. 

It has been suggested that in didactic teaching, context is often extracted in order 
to purify knowledge or theories, causing difficulties for learners to obtaining situational 
understanding  [4]. Scenario teaching can bridge the gap between knowledge and 
practical reality by simulating real world situations that include behavior and 
attitudes  [5]. Due to cultural sensitivity and the complexity of the issue of suicide  [6], 
scenario-based learning is suitable to apply for education on suicidal patient care. 
However, studies on the effectiveness of scenario-based learning are mainly focused 
more on quantitative measurements  [7]. With the increased emphasis on the use of 
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digital technologies, the timing is right to engage in more in-depth discussions about 
the role of video data in education research  [8]. 
 

This study is aimed at gaining an understanding of students' learning 
experiences by using real time videos as teaching materials in line with scenario-based 
learning. 

2. Methods 

As the major manpower in health profession in Taiwan is two-year degree programme 
nursing students they are recruited as study participants  [9]. The study was approved by 
the IRB of Chang-Gung hospital. Information of the study was revealed to them as well 
as the right of rejection. Inform consents were signed with their agreement. 

Video analysis was chosen as the research method because video is a powerful 
way to collect, share, study, represent, and document detailed practice cases to support 
the intensive study of such practice  [10]. Jacobs'  [11] cycle model was adopted for data 
analysis, and repeated watching/discussion, hypotheses generation, code development 
and application, as well as analysis/ interpretation were applied.  

In each class, two sections of eight minute videos that captured students' nursing 
intervention with a suicidal standardized patient (SP) were recorded and replayed 
immediately as the teaching materials. Then, debriefing between the students and 
teachers over the materials were recorded and integrated as the research data for this 
study. Consequently, the videos from ten classes were collected and divided into two 
major parts, intervention and debriefing. Each investigator wrote a narrative summary 
in each section individually, and then they met together to watch the same video for 
discussion. A table used by the researchers was designed to capture the important 
issues related to learning experiences. This table contained the video ID, time, critical 
events (what happened?), meaning or hypotheses, reflection (why choose the clip?) and 
overall opinions about the video section. Simultaneously, field notes were analyzed to 
enhance the robustness of the study. 

3. Results  

Students from ten classes aged 21-23 (SD 1.04) were mainly female (96%), unmarried 
(99.5%) and licensed (98%). Three key elements, emotional involvement, concretizing 
of the teaching material and substitute learning, were identified.  

1) Emotion involvement refers to the emotion that was evoked by SP and it was 
pervade among students of performance and students of observation. Emotional 
connection facilitated learning by raising their attention and deep self reflection.  

"When assessing suicidal history, the SP burst out crying. I was stunned and 
then tried to stop her crying and wanted to comfort her with all my heart. At the 
beginning, I did not expect the SP to be so real because I knew that we were in a 
classroom doing a scenario. It is high fidelity but not REAL actually." Concurrently, in 
the field notes, it was noted: The classroom went into silence; all small noises ceased. 
All students sat on the edge of their chairs staring at the scenario.  A few students who 
were observing leaned over to pass their tissues to the flustered student actor, creating a 
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weird situation. This is because they broke the invisible boundary that existed between 
the scenario stage and the student audience. All of the students' attention was 
thoroughly captured.  Some students were moved by the performance of the SP, and 
they talked to the SP to express their appreciation. 

Emotional involved became deeper and personal. "In the surgical nursing 
scenario, we were trained to do the procedure correctly and to not become involved 
emotionally as deeply as was the case with the SP with mental illness"; "When the SP 
talked about her daughter and sobbed while describing how close they were, I started 
to reflect on the relationship I had with my mom." Facing a real person (SP) and 
challenged by her mood, the scenario demanded not only that the students interact 
instantly but also forced them to reflect on personal experiences. This reflection was 
able to deepen their understanding of mother’s role and enabled them to express their 
empathy better. 

2) Concretizing of the teaching material refers to when students can focus their 
questions on detailed visual and verbal information that has just occurred in the 
classroom. Videos produced by familiar classmates bridge and confine issues so that 
they can be clearly identified rather than viewed as abstract nursing principles. 

 One of the performing students reported: "I was still concerned that I might 
provoke the patient’s suicidal action although I was taught that it is OK and necessary 
to ask about a suicidal plan with an appropriate attitude. But what is the appropriate 
attitude? It was just so hard to initiate the topic with the right timing and right words." 
The video allowed second thoughts to develop. "Watching myself on the big screen, 
with a time and space distance from what I just practiced, it seems easier for me to find 
the right timing."  In the field notes, several students reflected they learned a couple of 
ways to start the tough questions using appropriate wording"  

The other performing students reported: "Theoretically, we should support the 
patient but did not really understand how to do it. When the SP cried, I wondered if I 
should hug her, stroke her shoulder or pat on her hand....I finally held her hand, but 
then I didn’t know when I could let go of her hand."  In the field notes recorded: the 
teacher first invited all students to answer the question by recalling their experience of 
crying. A wide range of responses were collected. A male student brought out a gender 
issue related to body contact and expressions of empathy. Secondly, the SP was invited 
to give feedback about how she felt about being supported and was encouraged to say 
what else the nurse could do for her. These discussions concretized the knowledge. 

Using real time video allows educators to make debriefing precise and concrete. 
Both students and teachers can focus on the event or concepts in the here and now. 
Abstract ideas in theory can be practically performed and closely examined via the 
characteristics of visualization and verbalization related to the video.   

 3) Substitute learning refers to when students observe their classmates practicing 
nursing care. Both the strengths and weaknesses of nursing performance shown in the 
scenario (and later on the video) were similar to how the student observers are likely to 
behave. By closely observing the performance of their classmates, students can imagine 
or project themselves as if they are on the stage as well. With the assistance of video 
clips and a teacher leading the discussion, learning from the experience of their peer’s 
performance or mirroring it themselves are both possible.  

In the debriefing section, one student observer gave feedback to the performing 
student. "She interviewed almost all aspects to assess suicidal risk, especially the 
possibility of a suicide attempt. Although she was not very complete in every detail, I 
do not think I could do better than she did." Watching classmates practice nursing care 
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seems to enable them to learn from their peers because they are similar in terms of 
nursing training background. They learned to imitate the strengths and also to avoid the 
drawbacks discussed. Another student reported, "While watching two classmates 
providing nursing care to the patient with the same suicidal situation, we could 
compare the different ways of addressing the key questions. "   

The teachers challenged the student observers to make improvements to parts of 
the clips, and a couple of students in many of the classes reported, "I feel uneasy when 
someone cries in front of me. I saw the classmate performer trying hard to stop the SP 
by giving too much insignificant advice as I did before."; "I would be speechless, 
similar to the classmate performer when the SP expressed her sadness and indicated 
that she wished to die. I would agree with the patient's ideas and fall into a dilemma. I 
am inadequate at persuading people." Student observers learned from the student 
performers as if they mirrored themselves, especially the difficult parts. 

4. Discussion 

Few papers have discussed how real time video can benefit learning when it is 
accompanied with scenario-based learning since video footage is an innovation in the 
area of classroom research  [8]. Our study answered a research question about what the 
key elements of students' learning experiences are when real-time video is used. 

Theory and principles of nursing care for suicidal patients have been stated, but 
there are gaps between knowledge and practice  [12]. Through providing interactive and 
role play elements, scenario-based learning is a powerful teaching strategy to enhance 
student confidence, satisfaction and evoke active learning  [5] [6] [13]. Correspondingly, 
the students in our study showed more interest and participated more in activities when 
the SP showing intense emotion. Emotion involvement is an element to boost 
learning  [14]. 

Used as teaching materials, real-time video contains rich, detailed, here and now 
information, and it also helps to confine the discussion to concrete nursing behavior, 
such as silence, distance and atmosphere. Teachers can pause punctually at a suitable 
point to facilitate discussion  [8]. Overbaugh  [15] pointed out that students of visual 
learning styles benefit from video-generated, graphic representations, especially in the 
case of those who have imagery skill difficulties. Videos embody abstract ideas into 
seeable and auditable information.  

 In this study, the nursing practice videos were freshly produced by the students 
themselves rather than being standard courseware. By closely inspecting their 
classmates' performance on the videos and discussing with the lecturer, they were able 
to advance their knowledge and skill through observation of the student performer. 
Similar to peer learning, which provides a positive learning environment that may 
benefit the students  [16], substitute learning involves more role play features.  

To conclude, using scenario-based learning assisted by real-time video brings a 
sense of clinical reality into classrooms for novices. The three key elements, emotional 
involvement, concretization of the teaching material and substitute learning, expanded 
their learning experience and suggested a strategic teaching method. 
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Abstract. Gamification is used in clinical context in the health care education. 
Furthermore, it has shown great promises to improve the performance of the health 
care staff in their daily routine. In this work we focus on the medication sorting 
task, which is performed manually in hospitals. This task is very error prone and 
needs to be performed daily. Nevertheless, errors in the medication are crucial and 
lead to serious complications. In this work we present a real world gamification 
approach of the medication sorting task in a patient’s daily pill organizer. The 
player of the game needs to sort the correct medication into the correct dispenser 
slots and is rewarded or punished in real time. At the end of the game, a score is 
given and the user can register in a leaderboard.  

Keywords. Gamification, health care, patient safety, medication plan, pill sorting  

1. Introduction 

Nowadays, patient safety is the worldwide priority for health systems. A main 
objective is the elimination of risks and threats to patient health [1]. One of the most 
common health risks directly affecting patient health are medication errors [2], which 
are defined as “any preventable event that may cause or lead to inappropriate 
medication use or patient harm while the medication is in the control of the health care 
professional, patient, or consumer” [3]. Medication errors can occur within the entire 
medication delivery process [4]. They are to blame for 10-18% of all reported hospital 
injuries [5], and lead to increasing mortality rates as well as duration of hospital stays. 
Thereby, they are a major economical factor [6]. 

One reasonable approach is it to focus on human factors, particularly the nursing 
staff, which is highly involved in the entire medication process [7]. Continuing 
education and training of the nursing staff can reduce medication errors [2] and 
improve patient safety in general [8]. Additionally, many advances in healthcare 
education have already been made through serious games [9], which along with 
gamification use game design elements and mechanisms (e.g., points and leaderboards) 
to create motivation for non-game situations [10]. This leads to a significantly 
increased performance in general and specifically in an educational context [11]. For 
example, A. Higgins and M.M. Hannan show that by using gaming technology in a 
hand hygiene program, an enhancement takes place in hand hygiene compliance and 
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technique as well as motivation of staff participation in learning [12]. Another example 
for positive learning effects is the web-based collaborative serious game eMedOffice 
used in the medical education to teach organizational aspects in medical practice [13]. 
Based on the already successfully applied serious games in health [8], it is reasonable 
to use serious games with gamification elements to deal with medication errors and 
especially to provide the possibility of training nursing staff in a motivational, risk-free, 
and cost-effective environment [8, 9]. 

Here, we present an interactive serious game called Dr. Fill, which provides a real 
world gaming environment. The player acts as a nurse, filling a patient’s daily pill 
organizer according to its requirements. During the game, the placed pills are 
recognized and immediate feedback on success and errors is provided. In the end, the 
results of the entire dispensing procedure are presented on a final game report as well 
as on a leaderboard. In this work the structure, the current results, and future work of 
Dr. Fill are discussed.  
 

 

2. Methods 

2.1. General Game Principle 

The game Dr. Fill observes and scores a person who is filling a pill organizer. The 
game is played on a game board with different color-coded areas (Fig. 1) and structured 
as follows (Fig. 2):  

1. Game start: The player places the patient information and an empty pill 
organizer on the game board. The game phase starts and the time is recorded. 

2. Game phase: The player fills the container with pills according to the 
medication plan into compartments. First, the medication is indicated by 
placing the barcode of the medication box on the game board and then putting 
the pills into the organizer. This step is repeated until the user ends the game. 

  
Figure 1. Game board with color-coded areas. Figure 2. Gameflow with game phase, colors 

indicate board areas. 
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3. Evaluation phase: The player ends the game by removing the pill organizer. 
The time counter then stops and the evaluation of the player’s performance in 
terms of correct/wrong pills and time are displayed.  

2.2. Implementation 

The serious game Dr. Fill is a Java application. The software architecture is composed 
of two parts: Part one consists of several interconnected services that provide inputs 
and outputs and communicate with each other using a common data structure - the 
Game board (Fig. 3). The services represent different tasks that have to be performed 
in the game: (i) image acquisition, (ii) image recognition and processing, (iii) game 
logic, (iv) scoring, and (v) the rendering of the UI. Part two is a classical game loop, in 
which each service is called subsequently to perform its task in each frame, providing 
its output to the following services. In every frame, the current game situation of the 
real world is mapped into a corresponding Game board data structure, which the 
services access to perform their tasks and share messages/data. For the image 
recognition, the external computer vision library OpenCV (OpenCV.org) is used. The 
GUI is realized using the UI library SWT (eclipse.org/swt). 

2.3. Services 

The services orient themselves along the different tasks in the game and are called for 
each frame.  

� Video capturing: retrieves and preprocesses images from the camera.  
� Image processing: converts each image into a Game board structure. The 

Quick-Response (QR) code is scanned and the expected patient’s medication 
determined. The placed pills are recognized in number, color, and the 
locations of the pills.  

  
Figure 3. Services and interactions. Figure 4. Game report. 
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� Game logic: determines differences between the current and last Game board 
structures and checks for inserted or removed pills. Each changed pill can be 
either a wrong or a correct pill that has been placed or removed. 

� Scoring: calculates the point change depending on the reported change, i.e., by 
rewarding correctly placed pills or penalizing wrongly placed pills. 

� User interface: updates the recognized game situation and point score. 

2.4. Evaluation of Player’s Performance 

After a game is finished the player is shown the performance in the form of a timeline 
(Fig. 4). Placement and removal of all pills, the breakdown of the attributed points, and 
a table explaining the calculation of bonuses are shown. Bonus points can be gained by 
minimizing the time needed to complete the task and by placing only correct pills or 
placing a number of correct pills in a row. The difficulty of the medication plan based 
on pill arrangement and number of pills is also taken into account. 

After that, the user is also displayed a high score board to illustrate how he or she 
performed in comparison to other players. 

3. Results 

The latest version of the interactive serious game Dr. Fill is fully applicable. It supports 
live and recorded video-stream data and detects a pill organizer with four 
compartments, a 2D barcode for the medication container, a QR barcode for the patient 
assignment and the related medication requirements, the placed and removed pills, and 
occurring obstructions. 

As a first evaluation, 25 games were performed and recorded in order to calculate 
the pill recognition rate of the final game state of the placed pills: each of the five test 
subjects played five gaming rounds. Three gaming rounds were aborted because the 
game board and the QR code were not recognized. The recognized pills of the final 
game state were compared to the actually placed pills. Out of 314 placed pills in total, 
307 were recognized correctly for a recognition rate of 97.77%.  

4. Discussion 

The game Dr. Fill provides a training game for healthcare professionals to evaluate 
their own performance on the common task of pill sorting. The initial quantitative 
evaluation of the game shows a good pill recognition result but it can be further 
improved. So far, the pill detection is limited to colored chocolate lentils (M&Ms). 
While using chocolate is valid for a training exercise, and might even increase 
compliance, more realistic versions of the training tool might be needed. This could be 
achieved by either marking pills with fluorescent dye or computer-readable codes, or 
using real medication and advanced image processing, for example, spectrographic 
imaging and shape detection. 

The current game aims at motivating the user by showing shortcomings and error-
proneness of the given task. However, a more thorough evaluation of the designed 
system needs be performed through future studies: 
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� Short-/mid-term effect study: participants use the game as training device 
once per week for a short period of time. The study will measure the short-
term benefit of the game regarding improvement of speed and/or accuracy. 
Alongside, usability of the system and improvements in motivation will be 
measured. 

� Long-term effect study: the study will evaluate the long-term effects of a 
permanent serious game by measuring the impact of gamification on 
motivation, alert fatigue [14], and technology dependency. 

� Scoring system study: the study will determine how points should be awarded 
or penalized to increase motivation in a real-world scenario. 

A user acceptance testing is planned for July 2016. Further developments of the game 
will focus on the integration of badges and levels to foster long-term motivation. 

5. Acknowledgments 

Finally, we want to thank Mirko Kugelmeier and Christian Plewnia for their effort 
spent in this project. Without their input in our group meetings and the actual 
implementation, this project would not be on the stage it is now.   

References 

[1] H Hamishehkar, S Valizadeh, M Rasekhi, H Hamishehkar, M Asadollahi, Medication errors in oral 
dosage form preparation for neonates: the importance of preparation technique, J Res Pharm Pract 4 
(2015), 147-152. 

[2] C Hayes, D Jackson, PM Davidson, T Power, Medication errors in hospitals: a literature review of 
disruptions to nursing practice during medication administration, J Clin Nurs (2015), 1-14. 

[3] National Coordinating Council for Medication Error Reporting and Prevention, About medication errors 
(2015), http://www.nccmerp.org/aboutMedErrors.html. 

[4] B Durham, The nurse's role in medication safety, Nursing 45 (2015), 1-4. 
[5] F Cebeci, E Karazeybek,  G Sucu, R Kahveci, Nursing students' medication errors and their opinions on 

the reasons of errors: a cross-sectional survey, J Pak Med Assoc 65 (2015), 457-462. 
[6] MA Cheragi, H Manoocheri, E Mohammadnejad, SR Ehsani, Types and causes of medication errors 

from nurse’s viewpoint, Iran J Nurs Midwifery Res 18 (2013), 228–231. 
[7] I Choi, SM Lee, L Flynn, C Kim, S Lee, NK Kim, DC Suh, Incidence and treatment costs attributable to 

medication errors in hospitalized patients, Res Soc Adm Pharm (2015), online first. 
[8] F Ricciardi, LT De Paolis, A comprehensive review of serious games in health professions, Int J Comp 

Game Tech 2014 (2014), 1-11. 
[9] S de Ribaupierre, B Kapralos, F Haji, E Stroulia, A Dubrowski and R Eagleson, Healthcare training 

enhancement through virtual reality and serious games, In MA Minhua, LC Jain, P Anderson (Eds.), 
Virtual, augmented reality and serious games for healthcare 1 (9-27), Springer Berlin Heidelberg, 2014. 

[10] A Domínguez, J Saenz-de-Navarrete, L de-Marcos, L Fernández-Sanz, C Pagés, JJ Martínez-Herráiz, 
Gamifying learning experiences: practical implications and outcomes, Comp Edu 63 (2013), 380-392. 

[11] ED Mekler, F Brühlmann, K Opwis, AN Tuch, Do points, levels and leaderboards harm intrinsic 
motivation: an empirical analysis of common gamification elements, Proceedings ICGDRA - 
Gamification '13, ACM (2013), 66-73.  

[12] A Higgins, MM Hannan, Improved hand hygiene technique and compliance in healthcare workers 
using gaming technology, J Hosp Infect 84 (2013), 32-37. 

[13] A Hannig, N Kuth, M Özman; S Jonas; C Spreckelsen, eMedOffice: a web-based collaborative serious 
game for teaching optimal design of a medical practice, BMC Med Edu 12 (2012), 104-118. 

[14] AS Kesselheim, K Cresswell, S Phansalkar, DW Bates, A Sheikh, Clinical decision support systems 
could be modified to reduce “alert fatigue” while still minimizing the risk of litigation, Health Affairs 
30 (2011), 2310–2317. 

M. Bukowski et al. / Gamification of Clinical Routine: The Dr. Fill Approach266



Evaluation of a Statewide HIV-HCV-STD 
Online Clinical Education Program by 

Healthcare Providers – A Comparison of 
Nursing and Other Disciplines 

Dongwen WANG a,b,1 and Amneris E. LUQUE a 
a

 University of Rochester Medical Center, Rochester, NY, USA 
b

 Arizona State University, Scottsdale, AZ, USA 

Abstract. The New York State HIV-HCV-STD Clinical Education Initiative (CEI) 
has developed a large repository of online resources and disseminated them to a 
wide range of healthcare providers. To evaluate the CEI online education program 
and in particular to compare the self-reported measures by clinicians from different 
disciplines, we analyzed the data from 1,558 course completions in a study period 
of three months. The results have shown that the overall evaluations by the 
clinicians were very positive. Meanwhile, there were significant differences across 
the clinical disciplines. In particular, physicians and nurse practitioners were the 
most satisfied. In contrast, pharmacists and case/care managers recorded lower 
than average responses. Nurses and counselors had mixed results. Nurse 
practitioners’ responses were very similar to physicians on most measures, but 
significantly different from nurses in many aspects. For more effective knowledge 
dissemination, online education programs should consider the unique needs by 
clinicians from specific disciplines. 

Keywords. Online education, continuing professional development, HIV, HCV, 
STD, healthcare providers, nursing 

1. Introduction 

In the United States, the annual numbers of newly infected with HIV, HCV, and other 
STDs are estimated at 47,500 [1], 29,700 [2], and 20 million [3] respectively. The total 
infections are estimated at 1.2 million [1], 2.7 million [2], and 110 million [3]. Medical 
costs associated with diagnosis, treatment, and prevention could be as high as $16 
billion a year [3]. With the many ongoing clinical trials on treatments, vaccines, and 
behavioral interventions and the frequent updates on practice guidelines based on the 
findings from research, effective dissemination of the latest clinical evidence to the 
community healthcare providers, who are working on the frontline to fight HIV, HCV, 
and other STDs, has become an essential requirement.    

Comparing to the traditional classroom or clinic-based approaches to providing 
continuing professional education, online training is advocated as an efficient platform 
for rapid dissemination of knowledge to healthcare providers [4-5]. Built on a history 
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of success for two decades to provide in-person training, the New York State (NYS) 
HIV-HCV-STD Clinical Education Initiative (CEI) [6] started its online education 
program in 2008. Over a period of seven years, CEI has developed 290 multimedia 
learning modules, 111 online CME/CNE courses, 14 interactive case simulation tools, 
and various other online resources [7]. These resources have been disseminated to tens 
of thousands healthcare providers from 170+ countries through web, mobile apps, 
email newsletters, and online social networks [8].   

In previous publications, we reported the development of CEI online resources [7], 
effective dissemination of these resources [8], their actual usage by clinicians [9], and 
initial assessment on effectiveness and impact of the CEI online education program 
[10]. Here we report an evaluation study to further analyze the feedback from 
healthcare providers who have completed CEI online courses, focusing on a 
comparison of nursing and other clinical disciplines. The results from this analysis will 
provide important information to guide the future development of online education 
programs that can be custom-tailored to specific clinical disciplines to better serve their 
information needs.   

2. Methods 

We included the clinicians who successfully completed a CEI online course between 
April 1, 2015 and June 30, 2015 in this study. As a part of the process for course 
completion, each clinician was required to provide evaluations on the training. The 
evaluation measures included usefulness/relevance of information, easy comprehension, 
trainer’s knowledge, appropriateness of format, knowledge increase, intention to use 
the learned knowledge, and intention to change practice [10]. The entire process of 
course enrollment, completion, and evaluation by a clinician was through the CEI’s 
student portal. Within the student portal, a clinician’s personal information (for 
example, contact and demographics) and professional background (for example, 
discipline, employment setting, practice years, and patient case load) were collected 
and stored in the student profile [10]. Partial screenshots of the evaluation 
questionnaire and clinicians’ background from the CEI student portal are shown in 
Figure 1.   

For data collection, we queried the CEI database to obtain the student background, 
course completions, and evaluations. For the Likert-scale measures, we reformulated 
the evaluation responses as binary variables (positive vs. non-positive). For the 
measure on knowledge increase, we first calculated the difference of a clinician’s self-
reported knowledge levels (novice, not very knowledgeable, knowledgeable, very 
knowledgeable, or expert) before and after the training, and then formulated those with 
≥1 level of increase as positive responses. For data analyses, we compared the 
proportions of the positive evaluation responses across the disciplines. We used the chi-
squire test to examine the statistical significance of the differences.      

3. Results 

We recorded a total of 1,558 completions of 76 online courses during the study period. 
The clinical disciplines that logged the most course completions were: physician (301, 
19.32%), nurse practitioner (292, 18.74%), nurse (182, 11.68%), pharmacist (117, 
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7.51%), case/care manager (101, 6.48%), and counselor (84, 5.39%). For the remaining 
fifteen disciplines, each with course completions less than 5% of the total number, we 
grouped them into a single category (481, 30.87%) for analyses.    
   

 
Figure 1. Partial screenshots of evaluation questionnaire and clinicians’ background from the student portal. 

 
Similar to our previous findings [10], the overall evaluations by the clinicians were 

very positive (usefulness and relevance 92.17%, easy comprehension 91.21%, 
knowledgeable trainer 92.49%, appropriate format 86.07%), and the clinicians’ self-
reported impacts of training were significant (knowledge increase 41.21%, intention to 
use the learned knowledge 86.78%, intention to change practice 37.67%).  

When analyzing the responses by disciplines, we found statistically significant 
differences (p<0.001) for all measures. In particular, physicians had the most positive 
evaluations in all but one (appropriate format) aspects when compared with the other 
disciplines. Similar to physicians, nurse practitioners had more positive feedback on all 
but one (knowledge increase) measures when compared with the average responses 
from all disciplines. In contrast, pharmacists and case/care managers had lower than 
average responses, while nurses and counselors had mixed results.        

Comparing nurses with nurse practitioners, significant differences were found on 
the measures of easy comprehension (86.81% vs. 93.49%, p=0.014), knowledgeable 
trainer (90.11% vs. 94.86%, p=0.048), intention to use knowledge (77.47% vs. 94.52%, 
p<0.001), and intention to change practice (28.57% vs. 43.56%, p=0.030). No obvious 
differences were found between these two groups on the measures of usefulness and 
relevance (90.66% vs. 94.18%, p=0.149) and appropriate format, (92.86% vs. 88.10% 
p=0.089). Nurses had more positive responses than nurse practitioners on the measure 
of knowledge increase (45.60% vs. 33.90%, p=0.011).   

The detailed evaluation data by measures and disciplines are shown in Table 1.  
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Table 1. Number and percentage of positive evaluations by measures and disciplines. 

Measures Nurse NP* Physician Pharm.* CM* Counselor Other All 

usefulness and 
relevance 

165 
(90.66%) 

275 
(94.18%) 

293
(97.34%)

102 
(87.18%) 

87 
(86.14%) 

66
(78.57%)

448 
(93.14%) 

1436 
(92.17%) 

easy 
comprehension 

158 
(86.81%) 

273 
(93.49%) 

288
(95.68%)

104 
(88.89%) 

87 
(86.14%) 

67
(79.76%)

444 
(92.31) 

1421 
(91.21%) 

knowledgeable 
trainer 

164 
(90.11%) 

277 
(94.86%) 

296
(98.34%)

103 
(88.03%) 

90 
(89.11%) 

65
(77.38%)

446 
(92.72%) 

1441 
(92.49%) 

appropriate 
format 

169 
(92.86%) 

257 
(88.01%) 

270
(89.70%)

96 
(82.05%) 

80 
(79.21%) 

74
(88.10%)

395 
(82.12%) 

1341 
(86.07%) 

knowledge 
increase 

83 
(45.60%) 

99 
(33.90%) 

151
(50.17%)

22 
(18.80%) 

39 
(38.61%) 

40
(47.62%)

208 
(43.24%) 

642 
(41.21%) 

intention to use 
knowledge 

141 
(77.47%) 

276 
(94.52%) 

285
(94.68%)

99 
(84.62%) 

86 
(85.15%) 

64
(76.19%)

401 
(83.37%) 

1352 
(86.78%) 

intention to 
change practice 

18 
(28.57%) 

115 
(43.56%) 

122
(46.56%)

14 
(15.38%) 

15 
(28.85%) 

7
(29.17%)

68 
(34.52%) 

359 
(37.67%) 

Total 182 
(100.00%) 

292 
(100.00%) 

301
(100.00%)

117 
(100.00%) 

101 
(100.00%) 

84
(100.00%)

481 
(100.00%) 

1558 
(100.00%) 

*NP: nurse practitioner; Pharm.: pharmacist; CM: case/care manager 

4. Discussion  

Comparing to our previously reported preliminary results [10], the overall course 
evaluations by clinicians remained to be very positive (in fact, slightly better than the 
preliminary results on most measures). Nevertheless, the responses from the different 
clinical disciplines were not uniform. The analyses clearly indicated that physicians 
and nurse practitioners were the two groups most satisfied with the online program, 
followed by nurses. Meanwhile, pharmacists and case/care managers recorded lower 
than average responses (though need to note that they still had >80% positive feedback 
on most measures). One potential explanation is that the current curriculum 
development of the CEI online program focused more on physicians and nurses (the 
two largest groups of our audience). Our future program development, thus, should be 
strengthened to address the needs of pharmacists, case/care managers, and other 
members of HIV-HCV-STD care team.  

Interestingly, we noted that nurse practitioners’ responses were very similar to 
physicians on most measures, but significantly different from nurses in many aspects. 
A potential explanation is that physicians and nurse practitioners had similar 
information needs, which were well satisfied by the significant number of our online 
courses addressing complex issues in patient management. Others had similar findings 
or assumptions in their evaluations of clinical education programs [11-12]. To our 
knowledge, this study is the first to report such findings on an online education 
program and with a focus in the clinical domains of HIV, HCV, and other STDs.     

There are a few limitations in this study. First, we didn’t include the training 
courses as a variable in the analyses. The specific courses or topics are likely an 
important factor to influence clinicians’ evaluations. Given the significant number of 
the available CEI online courses, conducting such analyses will require a large sample 
of clinicians and course completions. This is a direction we would like to explore in the 
future. In addition to clinical discipline, other factors, such as employment setting, 
practice years, and patient case load, are also likely to influence a clinician’s evaluation. 
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We have already collected clinicians’ professional background in the CEI student 
portal. We plan to include these variables in analyses for the next steps.   

In conclusion, our evaluation of the CEI online education program has shown very 
positive overall feedback from the clinicians. Meanwhile, we have found significant 
differences across the clinical disciplines. For more effective knowledge dissemination, 
online education programs should consider the unique needs by healthcare providers 
from specific disciplines for more effectively learning. 
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Abstract. Mobile devices, as persuasive technologies, represent an important 
platform to promote changes in attitudes and behaviors. They are not only 
understood as tools, but as a learning process that provides different opportunities 
to learn how to learn. The objectives of the study were to measure the quality of 
a virtual mobile learning object, to measure the mental workload of the educational 
intervention, and to evaluate the learning results. This is a technological 
production study with a mixed method, quasi-experimental approach. Three 
simulated clinical scenarios comprise the m-OVADor@, allowing for a simulated 
evaluation of acute pain through interactive tools. The technology met the quality 
criteria for educational software, with low mental workload, demonstrating a 
significant strategy for learning about pain among nursing students. 

Keywords. persuasive technology, mobile learning, nursing education, nursing 
informatics, pain 

1. Introduction 

Pain is considered a public health problem worldwide, and gaps in professional learning 
contribute to this situation ��1�. Therefore, development of innovative strategies for 
teaching and learning about pain is necessary, in order to promote improvements in 
patient care. In this context, the popularity of mobile devices is able to expand learning 
opportunities in a flexible, innovative and dynamic way �2�. 

As persuasive technologies, mobile devices are an important platform to promote 
changes in attitudes and behaviors. They are not only understood as tools, but as a 
learning process that provides different opportunities to learn how to learn, in a flexible 
and interactive way �3-4�. 

The inclusion of educational technologies has the potential to promote a link 
between theory and practice, encouraging students to make different connections 
between previous concepts and new knowledge, thereby facilitating reflection on their 
practices �5�. 

Therefore, based on the development of a Virtual Learning Object (VLO) for 
learning the nursing assessment of acute pain, the aim of the study was to evaluate the 
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quality of the technology with the Learning Object Review Instrument - version 2.0 
(LORI 2.0) �6�; to measure the mental workload of the educational intervention using 
the NASA Task Load Index Index (NASA TLX) �7�; and, to evaluate the learning 
results of undergraduate nursing students. 

2. Methods 

This is a technological production study with a mixed method, quasi-experimental 
approach, approved by the Research Ethics Committee of the Federal University of 
Santa Catarina (UFSC) - certificate number 2456/2012. 

The study was performed from Nov/2013 to Feb/2014, with the participation of 75 
undergraduate nursing students and five nurse experts. All received instructions on 
participation by e-mail and in a closed group on the social network, Facebook®. 

m-OVADor® was based on the concept of the VLO �8�. The technology was 
accessed by means of the participants’ own mobile devices, and the content was made 
available in three languages (Portuguese, English, Spanish), comprising three simulated 
clinical scenarios (adult surgery clinic, adult intensive care, and pediatrics) (Figure 1). 

Its structure enables the simulated assessment of acute pain using interactive tools 
that address the different variables involved in pain assessment (talking with the 
patient, applying pain scales, assessing behavioral and physiological aspects of acute 
pain, determining nursing diagnoses and interventions) (Figure 2). All student actions 
are recorded in the system, and can be found in patient charts. 

 
       Figure 1 – Clinical scenarios of m-OVADor®                         Figure 2 – Interactive tools for pain assessment. 
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The evaluation of the quality of the technology was based on the variables of 
LORI 2.0 (Content quality, Learning goal alignment, Feedback and Adaptation, 
Motivation, Presentation design, Interaction usability, Accessibility, Reusability and 
Standards compliance) �6�, using a 5-point Likert scale (5-Excellent to 1-Bad), with the 
target mean being 3-Good. 

The mental workload between students and experts was measured with the NASA 
TLX, which assesses the following dimensions: Mental demand, Physical demand, 
Temporal demand, Performance, Effort and Frustration level �7]. The mental workload 
index was established by multiplying the rate attributed to each dimension by the 
weight assigned to each dimension, followed by the sum of these values, the total value 
divided by 15. The results were analyzed based on a scale of 0 to 100 points. 

Data were analyzed using the SPSS software, version 21.0, considering a level of 
significance of p<0.05 for a 95% confidence interval. 

3. Results 

The evaluation of the quality, according to students and specialists, averaged 4.27 and 
4.31 respectively, on a 5-point Likert scale. Among the students, the variables 
"Standards compliance" (4.47) and "Presentation design" (4.55) stood out with the 
highest evaluation, whereas among the experts the following variables stood out 
"Content quality" (4.80) and "Reusability" (4.80). 

The mental workload index was higher in experts than in students (50.20 vs. 
47.87). The dimension "Mental demand", defined as the amount of mental and 
perceptual activity that the educational intervention demands, stood out as a major 
contributing factor to mental workload in experts and students (57.20�22.27 vs. 
51.00�29.45). 

Also, experts and students recognized high levels of "Performance" (73.00�28.80 
vs. 58.47�24.19), defined as the point where the level of satisfaction with their own 
income during activity (Figure 3). 

 
Figure 3. Mean rates of students (n=75) and experts (n=5) for the dimensions of NASA TLX. 
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The dimension "Physical demand" (29.2�27.91 vs. 10.00�8.66), defined as the 
amount of physical activity that online educational intervention demands from the 
subject, was indicated by students and experts as the dimension of lowest contribution 
to mental workload. 

The learning evaluation in students showed significantly higher results (p<.001) in 
the post-test (7.51) compared to the pre-test (5.23). 

In further evaluation, students gave their opinions about the online mobile device-
based learning experience. The content analysis �9� showed that students recognize the 
subject's contribution to learning and its relevance; that technology motivated them to 
learn how to learn; the recognition of gaps in pain assessment in their nursing 
education; and the need to introduce VLOs in higher education. The possibility of 
mobility and ubiquity, the degree of interactivity and the layout also stood out. 

4. Discussion 

The evaluation of technology quality exceeded the target mean (3-Good) in students 
and experts (4.27 vs. 4.31), considering a 5-point Likert scale. The results indicate the 
suitability of the technology produced for online educational interventions. The 
highlight attributed by students for the variable, "Standards compliance", (4.47�0.88) 
represents the recognition of the appropriateness of the technology from a technical 
point of view, whereas the variable, "Presentation Design", (4.55�0.74) demonstrates 
the suitability of the VLO regarding its layout, an element that influences user 
satisfaction �10�. 

For the experts, the variables of "Content quality" (4.80�0.45) and "Reusability” 
(4.80�0.45) stood out in the evaluation, which can be related to a pedagogical vision of 
the VLO, as well as the recognition of the possibility of its use in different learning 
contexts. 

The results from NASA TLX indicated that the educational intervention demanded 
a greater "Mental demand" to complete the proposed activity (think, decide, remember, 
look, research), probably related to the need for greater attention to the different types 
of information available in m-OVADor® and the need to answer questions throughout 
the simulation. 

Noteworthy are the low levels of mental workload, positively contributing to the 
mobile device-based approach for learning, as a viable process for use in the teaching-
learning process in nursing, which is comparable to results of other studies [11-14].  

The low “Physical demand” required for the activity can be justified by the 
familiarity of participants with mobile devices, as well as in other studies �11,15�. Also, 
the learning results of this group of students were significant (p<.001), confirming the 
potential for the introduction of technology in higher education. 

5. Conclusion 

The technology is considered to be appropriate quality for use in online educational 
interventions, low mental workload, satisfaction among students regarding mobile-
device based approach for learning, and it also promoted meaningful learning. 
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Access through persuasive technologies can collaborate to fill the gap in new 
strategies for teaching of pain assessment among nursing professionals, establishing a 
new way of learning how to learn.  

As future challenges, we highlight the need to develop new VLOs, planning 
strategies for inclusion of these technologies in higher nursing education, and training 
of faculty for its use. Thus, we conclude that m-OVADor® stimulated students’ 
learning by means of a flexible, interactive and innovative process. 
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Abstract. Undergraduate nursing curricula are being redesigned to include 
strategies for deployment of mobile learning as a legitimate nursing function. A 
recent online survey exploring the use of mobile learning by undergraduate student 
nurses revealed barriers, challenges, risks, and benefits to using mobile learning at 
the workplace. Inability to access mobile learning at both individual and 
organisational levels impacted on student learning and teaching opportunities. 
Students also indicated that educational preparation for ensuring appropriate use of 
mobile learning is necessary to guide learning and teaching in situ at point of care. 
This highlights the need for the development of policy to guide best practice that 
will enable this new pedagogy to be fully utilised for learning and teaching in 
healthcare settings. Until governance of mobile learning in educational and 
healthcare settings in Australia is addressed, harnessing the indubitable benefit of 
mobile learning and teaching will be unachievable. 

Keywords. Mobile learning, undergraduate nurses; learning and teaching; 
governance; deployment 

1. Introduction 

Recent studies exploring the use of mobile technology and mobile learning (mlearning) 
indicate improved efficiencies can contribute to improved health care of patients by 
health professionals. However, risks and challenges have also been reported by end-
users [1, 2]. As undergraduate nurses are the next generation of health professionals 
they must be provided with guidance and support in the use of mlearning in the clinical 
setting. This research explored current nursing students’ (students) perception of the 
opportunities and barriers of using mlearning at point of care. The findings provided 
direction for developing contemporary and congruent undergraduate nursing curricula. 

The Australian competency standards for nursing and midwifery are currently 
under review [3]. Previous standards have included no specific requirement for nurses’ 
to be competent in health technology and informatics. However, since 2012 the 
inclusion of health technology and informatics has been a mandatory requirement for 
accreditation of undergraduate nursing courses in Australia [4]. An ANMAC [5] 
additional note outlined that health technology and informatics needed to be embedded 
at a technical, contextual and emancipatory level. This clearly articulates that all 
stakeholders need to understand the requirements and integrate health technology and 
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informatics to prepare beginning level nurses in information literacy, knowledge, skills, 
attitudes and behaviour to ensure work-readiness. 

In response to requirements of accreditation [5] sequencing of new nursing 
curricula is necessary to reflect the complexity of using health technology and 
informatics in the workplace [6]. Proficiency in using eportfolios, understanding 
electronic health records, and digital communication must be achieved [5]. Academics, 
educators, and supervisors will have to develop the proficiency required for using 
health technology and informatics during professional practice within healthcare 
settings [5]. The complexity of health technology and informatics use, level of 
knowledge and skills needed requires scaffolding throughout curricula to ensure critical 
thinking occurs with regard to the legal and ethical use of emerging technology, 
including social media [5]. 

Students need to understand the complexity of socio-political and technical points 
relating to appropriate use of mlearning. Currently there are a number of issues that 
reduce student’s ability to access mlearning in educational or healthcare settings. 
Students need to understand the implications of inappropriate use. New nursing 
curricula must include knowledge of operational requirements of using mobile devices 
in education and healthcare environments [7]. 

Studies on the use of mobile technology have indicated there are a range of 
barriers, challenges and risks that need to be overcome before mlearning can become a 
legitimate nursing function at point of care [8]. Access to digital devices as an 
educational tool in healthcare environments in Australia is limited due to a range of 
individual, organisational, and systems level impediments [9]. Unless these 
impediments are ameliorated, the deployment of mlearning will continue to be slow. 
Currently a range of workarounds are used that can impact upon mlearning becoming a 
legitimate nursing function [10]. Non-compliance with organisational policies 
perpetuates poor role modelling and hinders appropriate social referencing that occurs 
when students observe and mimic their nurse educators’ behaviour [1]. Utilising 
mobile devices covertly for learning and teaching in healthcare settings creates tension 
for end-users and perpetuates the mlearning paradox [10]. Harnessing the opportunity 
of mlearning in educational and workplace settings will remain problematic if 
governance regarding using mobile devices by nurses is not addressed [11]. 

2. Methods 

This study comprised an online survey of undergraduate nurses administered while 
they were undertaking work integrated learning at a range of healthcare settings in two 
Australian states. This cross-sectional study captured student’s self-reported access to 
Internet or device-based resources, using a mobile device, at the workplace. 
Participants were recruited by email. The survey contained 22 items relating to use of 
mobile devices to access information. There were three free text-questions seeking their 
opinions regarding perceived opportunities and barriers relating to using mobile 
devices during work integrated learning (or PEP as it is known at this university). 
Responses were coded by two researchers independently and then cross-checked to 
ensure validity. Human research ethics was approved (H0013729) prior to 
commencement of the study. Consent was implied by completion of the questionnaire. 
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3. Results 

Of the students who indicated that they owned a mobile device (N=47) over three-
quarters (n=40, 34 and 35) provided responses to each of the free text questions. 
Respondents were asked to 1) describe any opportunities they believe could impact on 
the use of mobile devices during PEP; 2) list their perceptions of barriers to using 
mobile devices; and 3) comment about access or the use of mobile devices during PEP. 
From the guided questions, two key themes emerged: 1) enabling access to resources 
for clinical or educational purposes; and 2) professionalism issues.  

3.1. Enabling access to resources for clinical or educational purposes 

Students indicated use of mobile devices enabled easier access to evidence-based 
resources on the Internet, agency Intranet or loaded on the device. One student stated 
“The laptop is time and space-consuming to set up. Internet access on mobile phones 
are small and more efficient” or “their ability to be transported from one place to 
another” and “allowed me to jot down something I was not familiar with and in my 
break use my smartphone to look it up.” Respondents also indicated that access to a 
mobile device was useful for communication. Comments included “fast access to 
communicate with other services/multidisciplinary team” and “quick reference tool… 
alarm, clock, calculator, stopwatch, reminder.”  Students indicated access to ‘best-
evidence practice’ information was valuable to them. For example: “very good for 
intranet usage for evidence based protocols and guidelines” and “mobile technology 
can be very fruitful because it can be used for clearing up any confusion created.” 
Respondents listed resources they access using a mobile device including: medication 
management resources, e-textbooks for “looking up diseases and understanding 
pathophysiology”, and university learning management systems or information.  

3.2. Professionalism issues 

Benefits related to “patient perceptions/engagement” or others of nurses using mobile 
technology.  One student stated “I think a tablet device would look more professional 
than pulling out a mobile”. They indicated that access to mobile devices enabled 
learning and teaching opportunities that facilitated efficient and effective time 
management that could positively impact on patient care and learning and teaching 
opportunities.  Comments included “increased access to resources = decreased risk of 
error eg meds” and “ having a device capable of quick reference and look up for terms / 
drugs/references/pathophysiology etc. may be beneficial while on placement. Physical 
location of the appropriate resources, can at times, be difficult and time consuming.” 

There was enthusiasm for enabling the use of mlearning. “My facilitator carries a 
mobile phone which we used because they could not answer my question.  So we went 
to the tearoom, Googled the topic and we both discussed the answer.  This assisted in 
my learning which allowed me to reflect with my preceptor”. One student stated “It is a 
really great resource to ponder and verify when we are in doubt” and “I think when 
they are used appropriately they can be an invaluable tool to aid learning and 
coordinating effective and efficient patient care”. One student commented “using the 
portable or mobile technology, provided that it is affordable, will have a very positive 
outcome during PEP such as clarifying doubts and revising the subject related activities 
etc”. “The technology has grown in such a way that it should be useful to everyone”. 
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Comments about proficiency of ICT use pertained to both clinical supervisors and 
students. One student commented “encourage IT illiterate preceptors to accept that 
times have changed and IT is a really useful tool to support clinical practice”. 

Responses indicated there were barriers including lack of presence, disapproval, 
distraction and inappropriate use, including resistance by users.  Presence included 
“people looking at the device too much instead of listening/eye contact” and “a barrier 
would be the social etiquette involved with students using such devices within the PEP 
setting.” Students indicated “patient perception of their use in healthcare settings may 
be negative, thus impacting on the therapeutic relationships held between them and 
their healthcare professional”. One respondent stated “other health professionals might 
believe I was neglecting my patients and patients might believe I was neglecting them!” 
Comments about distraction included “maybe distracting for both staff and patients” 
and “major distraction with access to social media.”   

They indicated that organisational and university policy “clearly instructs students 
NOT to use our mobile phones during PEP so as not to create the impression we are 
texting or on Facebook” and the “hospital would not allow it and will reprimand you” 
or “facility policy often prevents use”. They were cognizant of the “dangers of privacy 
with patient information and care” and the “risk of breach of patient confidentiality”.  

Student comments focused on “battery life, screen size”, “availability of charging 
ports”, “speed of the Internet” or devices loaded with resources “may not be regularly 
updated”. Students indicated that theft or loss of the device were a concern.  Other 
comments related to professionalism and included “I noticed most of the doctors had a 
device in order to access information/patient results/or clarification of pharmacology” 
and “patients and families could think we are busy talking to our friends or doing 
something that is not related to caring patients.” Respondents also indicated “it may 
look unprofessional to be seen using mobile technology as it may not be assumed it is 
being used for educational purposes”. Concerns about inappropriate use of mobile 
devices such as using it as a torch for examining patients were also raised.  

4. Discussion 

Implications for implementing new nursing curricula must be addressed in practice to 
ensure the next generation of nurses are equipped to optimally utilise health technology 
and informatics at graduation.  Embedding health technology and informatics and 
appropriate sequencing of knowledge, skills, attitudes, and behaviour development of 
students requires leadership from the nursing profession to change current governance 
towards the use of mobile devices in both educational and healthcare environments [9]. 
Decision making at an organisational level about use of technology for educational 
purposes will require innovation in planning and implementation, taking heed of 
lessons of the past such as inadequate consultation; lead-time; training; inappropriate 
formats; and enabling access to the technology for practice [1]. Minimising resistance 
at individual and organisation levels will be required for mlearning to be effectively 
deployed. Facilitation of a change in culture and perception, to enhance understanding 
of the value of accessing information in real-time, will be integral to success. The use 
of mlearning as an adjunct to traditional learning methods can assist with ameliorating 
the theory-practice gap by enabling access to information at the point of need. 

Students are aware of, and understand the potential barriers, challenges, risks, and 
benefits associated with mlearning in situ, at point of care.  They clearly articulated an 
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understanding of the need to ensure positive behaviour was employed when using 
mobile devices in the presence of colleagues and patients. Authors report that the 
majority of patients believed the use of mobile devices by health professionals was 
work-related [12].  Clearly, students believed that learning in real-time could improve 
their understanding and clarify queries they have while caring for patients. Now is the 
time for Australian nurse leaders to engage in promoting changes in governance in 
education and healthcare settings that can enable mlearning in situ, at point of care 
while ensuring patient safety is maintained. 

5. Conclusion 

Nursing students demonstrated an understanding of the impact of enabling the use of 
mobile devices for mlearning in healthcare environments. They recognised there is a 
need for educational preparation for mlearning within the workplace. Most students 
were enthusiastic about being able to use mlearning, but understood professional 
behaviour needs to be modelled when mlearning is deployed. They also have an 
expectation their educators and supervisors will be competent in its use. Deployment of 
mlearning as legitimate nursing function requires embedding the use of health 
technology and informatics in the undergraduate curriculum and nursing leadership to 
support its use in educational and healthcare environments. Only when there is a 
change in organisational governance that enables mobile devices to be used for learning 
and teaching, will the Accreditation Council achieve its aim of promoting and 
supporting competency, in health technology and informatics in nursing in Australia. 
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Abstract. The education sector is experiencing unprecedented change with the 

increasing use by students of mobile devices, social networks and e-portfolios as 

they prepare for future positions in the workforce. The purpose of this study was to 

examine student’s preferences around these technologies. A mixed methods 

research strategy was used with an initial online survey using 29 Likert scale style 

questions to students from the School of Health Sciences and the School of 

Business at the British Columbia Institute of Technology (BCIT). Descriptive 

statistics and ANOVAs were performed to examine if there were any differences 

between groups regarding their overall responses to the survey questions. Content 

analysis was used for qualitative focus group data. Overall, students (n=260) were 

enthusiastic about technology but wary of cost, lack of choice, increased workload 

and faculty involvement in their online social networks. Of note, students see 

significant value in face-to-face classroom time. 

Keywords. Social networks, Connectivism, nursing education, business education, 

1. Introduction  

Today’s educator is faced with challenges that include defining learning, defining the 

process of learning in a digital age, aligning teaching and curriculum with learning, and 

determining the role that technology plays as a strategy to enhance learning, thinking 

and being
[1]

. Schools of learning are looking for ways to accommodate these challenges. 

Technological advances such as the use of mobile devices, online social networks, and 

e-portfolios may potentially be used to enhance ways of teaching and learning so as to 

strengthen and deepen interactions between instructors and students leading to more 

meaningful education experiences. 

Traditional academic institutions have resisted the increasing integration of online 

social networks into the lives of their students, but recently these same institutions have 

needed to look anew at the consequences and characteristics of the latest modes of 

technological socialization that are pervading the younger generations who are the 

majority of students
[2]

. A growing number of educators are advocating that 

undergraduate schools should incorporate technology to the highest levels possible, so 

as to not only take advantage of the student’s desire for stimulation and instantaneous 

access to information as integral to their learning
[3]

, but also as part of their 

responsibility to stay current with educational advances 
[4,5]

.  
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Siemens
[1]

 suggests that knowledge and learning in this digital age are defined by 

connections and that learning is primarily a process of network formation. He describes 

the theory of Connectivism pertaining to student’s desire for interaction with others 

online through social networking to improve their learning. Connectivism was chosen 

as the theoretical framework for this study to help understand the learning that occurs 

through connection with others in social networks in an age of technological advances. 

The overall intent of this study was to determine how students are using various 

technologies in their learning, and if they see value in online social networks. This 

paper will specifically discuss findings with regard to student’s impressions and use of 

social networks in nursing and business education. 

2. Methods 

A mixed methods research strategy was used with an initial online survey using 29 

Likert scale style questions, followed by focus groups to students and faculty from the 

School of Health Sciences and the School of Business at the British Columbia Institute 

of Technology (BCIT). Ethics approval was obtained for the study through BCIT’s 

Research Ethics Board. 

 The research team designed the survey questions after drawing on previous 

surveys conducted internally at BCIT in the School of Business and reviewing the 

literature. Subsequent focus groups with students and faculty from the School of Health 

Sciences and the School of Business were conducted to provide further insight into the 

data collected from the surveys. Questions for the focus groups were based on survey 

results and student and faculty responses were requested to clarify some of these results.  

Eight of the 29 survey questions were related to student use of social networks (see 

Table 2). Following the online survey, focus groups were held with students from the 

School of Health Sciences and the School of Business, with questions asked 

specifically pertaining to social networks. Survey results were shared with students and 

their responses were discussed in the focus groups.  

 

Figure 1. Data Collection Process 
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Descriptive statistics and ANOVAs were performed to examine if there were any 

differences between groups regarding their overall responses to the survey questions. 

Content analysis was used for qualitative focus group data.  

3. Results 

Two-hundred and sixty students responded to the online survey. Most students were in 

the School of Health Sciences Nursing Program compared to the School of Business 

programs, and most students were in the younger age group (20-25 years).  The 

questions and the mean scores by schools and overall are shown in Table 2. Of note, 

the students preferred choice in their use of social network, and they favored internal 

school-based networks over public social networks pertaining to their learning. There 

was no significant difference between the students in the schools for the overall mean 

scores for the aggregate 8 questions (F= 1.63; p = 0.197) 

 

Table 1. Participant Demographics 

Variable Nursing 

(n=155) 

Business 

(n=80) 

Other 

(n=25) 

All 

(n=260) 

Age Group  

20 - 25 85 (54.8) 54 (67.5) 13 (52.0) 152 (58.0)  

26 - 30 48 (30.9) 15 (18.8) 7 (28.0) 71 (27.1)  

31 - 40 14 (9.0) 8 (10.0) 5 (20.0) 27 (10.3)  

Over 40 8 (5.1) 3 (3.8) 0 11 (4.2)  

Device  

Flip Phone 0 0 1 (4.0) 1 (.4)  

iPhone 74 (50.0) 48 (64.0) 17 (68.0) 139 (53.1)  

Android 67 (45.3) 25 (33.3) 5 (20.0) 98 (37.4)  

Windows 1 (0.7) 1 (1.3) 1 (4.0) 3 (1.1)  

Blackberry 6 (4.0) 1 (1.3) 0 7 (2.7)  

     

     

 

 

During the focus groups, students indicated that they would value educational 

sessions where they learn to use social networks not only in a professional manner but 

also to enhance their professional online presence.  An interesting paradox of wanting 

an internal social network but preference in not having teacher involvement was 

apparent. Students did however see value in networking opportunities with external 

stakeholders and alumni. Students stated that they prefer the use of public social 

networks, such as, Facebook, to include students but exclude faculty. Student’s valued 

time spent with faculty in face-to-face sessions despite appreciating the flexibility of 

online learning, and blended learning was voiced as the preferred educational delivery 

method. 

Overall, students reported an appreciation for choice in technologies at school. 

Students did not report that access to devices is a method to better enabling their 

learning, but they do see value in educational technologies provided they are used 

thoughtfully. Students prefer to not have any additional workload related to use of 

technology (e.g. e-portfolios). Free online learning resources are seen by students to be 

less valuable than face to face programs at BCIT.   
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Table 2. Social Networking Questions and Mean Scores by School  

Question All 

Mean 

(SD)  

Nursing 

Mean 

(SD) 

Business 

Mean 

(SD) 

Other 

Mean 

(SD) 

I think BCIT should provide students with collaboration 

tools to help students work on team projects rather than 

have students pick their own external collaboration tools. 

3.3 (1.0) 3.3 (1.0) 3.4 (0.9) 3.5 (1.0) 

I think students should pick and use their own external 

collaboration tools instead of having to use tools provided 

by BCIT. 

3.3 (0.9) 3.4 (0.8) 3.2 (0.9) 2.8 (0.9) 

I think BCIT should provide collaboration tools but it 

should also let students pick their own external tools if 

they prefer. 

4.2 (0.8) 4.1 (0.7) 4.2 (0.7) 4.2 (0.8) 

I think BCIT should require all students in my program to 

use a social network based, collaboration tool for working 

on team projects and getting more frequent feedback 

from instructors. 

3.1 (1.2) 3.0 (1.2) 3.3 (1.2) 3.1 (1.3) 

If my instructors were on a school-based social network 

and collaboration system and willing to provide me with 

feedback outside of regularly scheduled class time, I 

would use the BCIT tool instead of external tools like 

Facebook for project collaboration. 

3.5 (1.0) 3.5 (1.0) 3.5 (1.1) 3.6 (1.2) 

I think my project work at BCIT would be improved if I 

had faculty more connected with my teams via social 

network tools. 

3.3 (1.0) 3.2 (1.0) 3.4 (1.0) 3.2 (1.1) 

I think my project work at BCIT would be improved if I 

had external industry people able to connect with my 

teams via social networks. 

3.5 (1.0) 3.3 (1.0) 3.7 (1.0) 3.6 (0.9) 

I think my project work at BCIT would be improved if I 

had alumni able to connect with my teams via social 

networks. 

3.6 (0.9) 3.6 (0.9) 3.6 (1.0) 3.6 (0.9) 

Overall means 3.5 (0.5) 3.4 (0.5) 3.6 (0.5) 3.5 (0.6) 

4. Discussion 

This study indicates that although students see value in technology they do not want it 

to come with increased workload, faculty involvement in their social networks, or a 

loss in face-to-face time with their instructors. In conclusion, we determined that 

providing students with the choice to use their own technologies is appreciated, but 

post-secondary schools should offer students education around the professional and 

thoughtful use of technologies such as social networking sites.  

There is a dearth of original research on the impact of social networks in 

education, but there are a number of reports of unprofessional conduct among 

healthcare students is increasing with the increased use of social media
[6,7]

. There is 

little evidence available in the literature about student’s use of social networks, 

especially related to Health Sciences students
[8]

, but in support of this research study 

there is evidence that when social networks are used in a thoughtful structured 

pedagogically sound manner, they have the potential to enhance the quality of 

education
[9]

, increase student’s sense of self-efficacy and to develop their learning to a 

deeper level
[10]

.   
Further research studies should explore the impact of innovative educational 

technologies on student’s learning and professional development, specific to the use of 

social networks. 
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Abstract. Introduction: The goal of the project Witra Care was to investigate how 
far the use of mobile technology is suitable to collect experience-based knowledge 
of nurses. Methods: Nine new employees and seven experienced nurses received 
for six weeks a mobile phone or a tablet pc with a mobile application that allowed 
them to collect learning object as pictures, videos, audio files or notes. Results: In 
Witra Care the nurses created 303 learning objects. They have found the collecting 
of learning experiences was helpful for their learning processes. The learning 
objects demonstrate various aspects of daily routines in nursing Discussion: The 
results of Witra Care show that the documentation of learning experiences with 
mobile devices helps to gather information about the practical knowledge in the 
daily work of nurses, identifies individual learning needs of the employees and 
supports them in their personal learning processes. 

Keywords: Inpatient care, learning, knowledge transfer, mobile devices 

1. Introduction 

Learning processes in nursing are strongly influenced by personal exchange [1]. For 
nurses learning through cooperative exchanges is essential to gain professional 
expertise. To promote the transfer of knowledge in nursing and assure its quality, it 
would be useful to collect and share the knowledge and the personal learning 
experiences that nurses have acquired in their daily work. At this point the project 
Witra Care started. The main research question of the project was, whether a 
documentation of the everyday knowledge transfer in care could be administered by 
means of mobile devices. 
In Hannover Medical School (MHH), new employees are supported by an experienced 
nurse for several weeks. In this time the experienced nurse shares her personal 
professional knowledge with the new employees. In Witra Care nine new employees 
and seven experienced nurses were asked to record their learning experiences using a 
mobile device. With a mobile application developed specifically for the project, the 
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nurses were able to create images and texts or record video and audio files and to 
comment this data with keywords [2]. By analyzing these collected learning objects, it 
should be investigated in how far the use of mobile technology is suitable to collect 
experience-based knowledge of nurses. 

This paper describes which content and knowledge were collected by the nurses in 
Witra Care and how they evaluated the application. This involves the question, 
whether the digital learning objects can be used for further learning situations and 
whether the approach of collecting learning experiences is suitable for the use in daily 
routines. 

2. Methods 

In Witra Care the nurses received a mobile phone or a tablet pc to document their 
learning experiences and to collect learning objects for six weeks. The collected 
learning objects were inserted into the Content Management System (CMS) Medical 
Schoolbook. The Medical Schoolbook is a web based learning platform that has been 
developed in the Peter L. Reichertz Institute of Medical Informatics and which is used 
in medical education and training [3]. In Medical Schoolbook, every learning object 
was realized as a single website in the CMS. Thereby, a learning object consists of a 
title and a media resource and possibly of an additional description. Media resources 
could be a note, a picture, a video or an audio file. In addition to the websites with the 
learning objects there are sites which describe a specific category. By linking the 
learning objects site with the category site a nursing scientist could categorize the 
material in Medical Schoolbook. In this process, attributes of eight major categories 
were assigned to the learning objects. Three categories described aspects of 
professional care, five other categories included formal aspects such as data type of the 
object, time of creation, used device and the person who collected the object. The 
categories of professional care were “daily care activities”, “quality management” and 
“general quality” (Table 1). In the category “daily care activities” a distinction was 
introduced between “specific care activities”, “additional care activities” and 
“information for new employees”. In the category “quality management“, the learning 
objects have been assigned to the in-house categories for certification according to DIN 
ISO 9001. The subcategories were “core processes” (which means all care activities 
involving direct patient contact), “reporting processes”, “management processes”, 
“support processes” and “processes for continuous improvement”. In the category 
“general quality” learning objects which contain images or data from patients were 
labeled as “critical in terms of data privacy”. Also learning objects with a vague 
meaning were marked. The categories are no disjoint sets so that one object can be 
assigned to more than one category.  
Table 1. Categories and subcategories described aspects of professional care  

daily care activities quality management general quality 
specific care activities core processes, reporting processes critical in terms of 

data privacy additional care activities management processes 
information for new employees support processes, processes for 

continuous improvement 
unclear 

  
 
After using the application for six weeks, the nurses were asked to evaluate Witra 

Care with a questionnaire and in a face-to-face interview. 
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3. Results 

From July 2014 to May 2015 the nurses in Witra Care created 303 learning objects 
at 57 different days. The learning objects incorporate various aspects of daily routines 
in nursing. For example, one image shows what material is needed for a peripheral 
venous access (Figure 1). Another image shows the standard form to order drugs. In 
one video, a nurse explains how to operate the pneumatic tube and another video shows 
a dressing of a plastic cannula, to name just a few examples. 

Overall, 162 learning objects are pictures, 106 notes, 22 audio files and 13 videos. 
29 of these learning objects are critical in terms of data privacy. Thereby, about one 
third of these learning objects are instructions for operating the documentation program 
where patient names and details were seen. Furthermore, 30 learning objects were 
labeled as “vague“ as the meaning of the content was not self-explanatory. 

 

 
Figure 1: Presentation of a learning object about material needed 

for a peripheral venous access in Medical Schoolbook 

Thematically, 243 learning objects were allocated to the category “daily care 
activities”. Inside this category 132 learning objects describe “specific care activities”, 
87 learning objects include "information for new employees" and 24 learning objects 
are information on “additional care activities” (Figure 2).  

The learning objects of patient-centered “specific care activities” encompass 
wound care, documentation, diagnoses or patient admission. The subcategory 
"information for new employees" contains for example images from colleagues or 
descriptions where to find the meeting room. The “additional care activities” include 
information on daily operations concerning the use of the pneumatic tube, patient 
transport, food and drug order etc.. The learning objects regarding “specific care 
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activities” were mostly created by new employees, the learning objects of "information 
for new employees" were primarily created by experienced nurses. 

 
Figure 2: Learning objects in the category “daily care activities” (n=243) 

In the category “quality management“, 120 learning objects belong to the “core 
processes”, 44 learning objects to “reporting processes”, 38 to “management processes”, 
33 to “support processes” and just two to “processes for continuous improvement”. The 
core processes include all learning objects which also belong to the daily care activities. 
Management processes include many objects in which the experienced nurses 
document the incorporation process. The learning objects of the core processes were 
mostly created by new employees, the learning objects regarding the management 
processes were primarily created by experienced nurses. 

At the end of the project eight nurses evaluated the usability of the mobile 
application and the utility of Witra Care. All aspects were positively rated by the 
nurses.3 The nurses have found that the collecting of learning experiences was helpful 
for a better structuring of the familiarization phase. In addition, they have found that 
digitally collecting learning objects help them to save time. 

4. Discussion 

The impact of using mobile devices in the daily work of care was shown in 
different studies [6,7,8]. E.g. Pimmer et al. demonstrated that mobile phones can help 
nurses to solve problems by sharing knowledge [9]. As well the nurses in Witra Care 
evaluated the use of mobile application as helpful for their learning processes. Beyond 
that, in Witra Care we have investigated whether the documentation of learning 
experiences by digitally collecting learning objects can be used to transfer knowledge 
in the daily work of care. 

The collected learning objects represent a wide range of different data types and 
content and they indicate the individual learning needs of new employees. Trainers and 
practical instructors can use the information about learning needs to create special 
courses for new employees. For example, the use of documentation software was one 
of the central themes of the collected learning objects. Subsequently, short educational 
films about the use of patient documentation software have been produced and 
introduced in Hannover Medical School. 

                                                           
3 The questionnaire was based on the Technology acceptance model [4] and the User experience 

questionnaire [5]. 
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Moreover, the analysis showed that the collected learning objects represent 
practical knowledge embedded in daily care activities. Thus, some of the learning 
objects are of very good quality. In order to facilitate interpersonal knowledge transfer 
it could be helpful to make them available for other nurses, particularly for new 
employees. However, there are two limitations regarding the general use of the 
collected learning objects. On the one hand, the meaning of some of the learning 
objects has remained vague because of a lack of additional contextual knowledge. But 
this contextual information is indispensable for the knowledge transfer. 

On the other hand, learning objects sometimes show images or data from patients 
that are critical for data protection reasons. Thus, data protection needs to be addressed 
before the approach of Witra Care can be introduced as an educational tool in health 
care. 

The results of Witra Care show that the documentation of learning experiences 
with mobile devices helps to gather information about the practical knowledge in the 
daily work of care, identifies individual learning needs of the employees and supports 
them in their personal learning processes. In addition, the results could be helpful for 
other domains and it is planned to use Witra Care to support non-professional 
caregivers. 
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Abstract: Two tools were developed for nurses to self-assess different levels of 
informatics competencies. The TANIC is used for all nurses to self-assess; the 
NICA – L3/L4 is a tool for the informatics nurse specialist (INS) to self-assess 
skill levels. There are 167 informatics items in the TANIC and 178 advanced 
informatics items in the NICA – L3/L4. These tools were piloted; the results 
presented here. Based on the evaluation, the tools have been integrated into 
informatics courses at the BSN and MSN programs at Chamberlain College of 
Nursing, and presented in two AACN webinars and other national conferences. 
Numerous requests have been honored to provide the tools for other schools of 
nursing to use in their courses, including   DNP programs. Other requests include 
those from CNIOs and managers to include in their job descriptions for 
informatics nurses.   

Keywords. Informatics, competencies, TANIC, TIGER, NICA-L3/L4, self-
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1. Introduction and History 

Informatics competencies are critical in the technology-rich healthcare delivery system. 
Nurse educators and leaders experienced in informatics need to be prepared to 
consistently mentor nurses to use health-information technology (HIT) in ways that 
foster continual growth in nursing informatics competencies. One problem in reaching 
this goal is a lack of methods for determining nurses’ informatics competencies.  

Researchers from Chamberlain College of Nursing (Chamberlain) developed 
reliable, valid instruments for nurses to self-assess nursing informatics (NI) 
competencies at the basic and advanced levels. The first competency levels were 
established by Staggers et al. [1]. Hunter, McGonigle, and Hebda then developed 
TIGER-based Assessment of Nursing Informatics Competencies (TANIC), a measure 
of basic informatics competencies [2]. 

 The basic competencies include Level 1, beginning nurse and Level 2, the 
experienced nurse. McGonigle, Hunter, Hebda, and Hill developed Nursing Informatics 
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Competency Assessment (NICA) L3/L4, a measure of advanced informatics 
competencies, which includes Level 3, informatics specialist and Level 4, the 
informatics innovator [3].This presentation addresses the implementation of TANIC 
and NICA L3/L4 self-assessment tools.  

The ANA defined Nursing informatics (NI) as the specialty that “integrates 
nursing science with information and analytical sciences to identify, define, manage, 
and communicate data, information, knowledge, and wisdom in nursing practice”[4]. 
Some partial examples of competencies/skills are: 
� Entry level core competencies: basic computer literacy. 
� Experienced skills: proficiency in the area of nursing and IT needed to support the 

area of practice, knowledge of methodologies for evidence based practice (EBP). 
� Informatics Nurse Specialist (INS): understand and apply information management 

computer technology which requires high level management/leadership, research, 
education and clinical practice in new advances. 

� Informatics Innovator: Support research efforts through use of specific types of 
software; analyze impact of information management, monitor effectiveness of NI 
practice; define and develop new computer competencies. 
 
Evaluation of informatics competencies is a priority needed for patient safety. The 

Institute of Medicine (IOM) report stated, “…nursing practice in each setting where it 
is rendered will have a significant digital dimension around a core EHR” [5]. This same 

report noted other areas where NI competencies are important including effective 
workforce planning and policy making [5]. The World Health Organization (WHO) has a 

number of informatics initiatives to help meet the mandate including collaborating 

centers and eHealth Technical Advisory Group formed in 2013 to support WHO’s work 

[6]. The move to support eHealth represents another reason why nurses need to have 

informatics competencies assessed. The TANIC and NICA L3/L4 tools are one method 

to evaluate competencies and skill levels in NI. 

2. Methods 

Tools were developed and a definition of informatics competencies was adopted as, 

“NI competency is adequate knowledge, skills, and ability to perform specific 

informatics tasks”. The competencies identified by the TIGER Initiative were the base 

for TANIC
 [7]. The TANIC instrument has three subsets: basic computer skills, 

information literacy, and clinical information management. For NICA L3/L4, four 

competencies from the work of Staggers, Gassert, and Curran were used [1].  

2.1 Tool Development 

For each tool, the competencies were re-worded as behavioral items.  Content validity 

index (CVI) was established based on responses from the expert-panel review; items 

had four possible responses: Expert, proficient, comfortable, and beginner/not 

applicable (NA). 

The TANIC pilot study had 184 respondents. In their self-assessments, 

respondents chose classification of expert for most of the competencies. The NICA 

L3/L4 pilot study consisted of 178 items and 88 participants. Only 10.7% felt proficient 
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in using pattern-recognition technologies for analysis. The informatics-knowledge 

section had 56 items with 12.6% proficient in integrating nursing taxonomies. In the 

informatics-skills section, there were 109 items, 2.9% felt expert differentiating 

between machine and high-level programming languages.  

3. Results 

Results from applying the TANIC and NICA L3/L4 indicated a need to enhance NI 
education at all competency levels. As the healthcare system continues to rely on 
electronic means of gathering, storing, and retrieving/ transforming data to information 
that supports decision making, self-assessment of competencies is a key approach to 
benchmarking informatics skills that require further development.  

3.1 Need for NI education 

An intentional integration of NI education is needed throughout healthcare, beginning 
with pre-licensure educational preparation. Nurse educators must revise curricula, 
enhancing the content to prepare beginning nurses with necessary NI competencies. 
Knowledge acquired in class should be applied in simulation laboratories, clinical 
settings, and individual assessments [8, 9, 10, 11]. Nursing leaders must support 
evolution of the NI competencies at all levels within their organizations. One way to 
accomplish this has been through individual self-assessment and targeted educational 
for individuals and groups.  

4. Discussion 

In order to operationalize NI into the curricula and clinical practice, nurse educators, 
both nationally and internationally, must revise their curricula enhancing the NI content 
to prepare nurses with the necessary NI competencies. Knowledge acquired in class 
should be applied in simulation laboratories, clinical settings, and individual 
assessments, as well as management of electronic medical records (EHRs) [8, 9, 10, 
11]. 

4.1 Operationalizing the TANIC and NICA-L3/L4 

Chamberlain – NI Research Team (NIRT) has published multiple articles and presented 

at national and international conferences related to informatics skills competencies. 

Assessment and identification of current skill levels then training toward higher levels 

of competency will help enable organizations increase employee’s knowledge and 

utilization of evidence-based practice. According to Hart, it would also allow for 

diversification across multiple settings [12]. To date, job specific competency tools 

have not yet been developed.  For this reason, training and self- assessment is 

extremely important. Based on the work of Staggers, et al., the TANIC assessment tool 

was developed and used today to identify basic level competencies. In 2014, Hill, 

McGonigle, Hunter, Sipes, and Hebda developed a higher level assessment tool that is 

now incorporated into competency self-assessment [9].  Sipes, et al. discuss the process 
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of how partnering with national organizations to develop specific competencies will be 

essential in the future, as was done with a collaborative project with Chamberlain and 

the Association of perioperative Nurses (AORN) [13].  

The ANA Nursing Informatics: Scope and Standards of Practice, deals with 

professional practice evaluation. Further, the informatics nurse engages in self-

evaluation, obtains informal feedback, participates in systematic peer review, achieves 

goals, and provides rationale for practice beliefs, decisions, and actions as part of the 

process and reviews/ revises applicability to tool competencies practice [4]. 

The Chamberlain NIRT have operationalization competency self-assessment tools 
over the past two years in order to determine what basic computer skills exist, 
evaluated against suggested criteria from a variety of national groups such as ANA and 
Technology Informatics Guiding Education Reform (TIGER) [1, 8].  Then developed 
curricula at both the bachelor’s and master’s levels to meet the needs and address gaps. 

Students at Chamberlain complete the self-assessment in the undergraduate 
courses, again after completing courses at the graduate level. Skills are self-assessment 
on one of four levels discussed above by using the TANIC. The same process is used 
for the advanced level - NICA L3/L4. Personal observations of self-assessment, many 
times, finds that when tools are employed in the classroom for the first time, students 
typically self-assess their skill levels higher before completing a series of informatics 
courses, than just before graduation.  

In addition, Chamberlain NIRT has presented/disseminated new knowledge and 
information in a number of venues, including other schools and provided the tools for 
others to use such as job descriptions and evaluations by leadership and at the 
Doctorate of Nursing Practice (DNP) level to evaluate students and faculty. Other areas 
where tools have been presented are at the national informatics organizations, 
American Nursing Informatics Association (ANIA), ANCC webinars, educational 
summits with hospital partners and students conducting research in graduate courses 
and at international conferences.  

Many questions arise regarding skills needed to identify and develop skills 
required industry-wide, critical to the success of technology-rich healthcare systems 
today. But is also raises questions regarding global indications. What are the indications 
today for national and international standardized, educational practices? What are the 
educational differences when it comes to informatics skills? How are EHRs 
implemented and used in other countries? If they are implemented what are the skill 
needs?  

Obstacles to operationalizing skills assessment include, lack of a clear 

understanding of nursing informatics, potentially outdated competencies, and/or 

competencies that do not include unit specific competencies. Additionally, there is a 

lack of study of informatics competencies across organizations. While two competency 

tools, the TANIC and the L3/L4 NICA have been developed, they are currently being 

incorporated into assessments for nursing informaticists.  Additional issues that remain 

need to be focused on the job specific competency assessment and length of tool.   

With regard to tool use, it is interesting to note that when the TANIC and NICA 
L3/L4 tools were employed in the classroom for the first time, students typically self-
assessed their skill levels much higher than after completing a series of informatics 
courses.  This is consistent with Elder and Koehn’s findings that performed 
competency levels were lower than self-reported levels among baccalaureate nursing 
students [12].  
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5. Recommendations for future 

Recommendations for the future include revising the self-assessment tool to decrease 
the length of the tool to improve completion of the tool. Revisiting the initial 
competencies is imperative to identify if revisions are needed based on the new science. 
With this investigation, researchers and nurse informaticists can meet the 
recommendation by ANA for Standard 9 of the scope and standards: The informatics 
nurse systematically enhances the quality and effectiveness of nursing and nursing 
informatics process.  Another important reason to update the tools periodically is due to 
new and innovative research that is developed. Standard 13 of the ANA scope and 
standards of practice for nursing informatics relates to research; therefore, it is 
important that more research be completed and implemented into practice to advance 
the NI profession [4] 
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Abstract. Recent entry-to-practice nursing informatics competencies for Registered 
Nurses in Canada mean nurse educators need educational strategies to promote 
student competency within the rapidly evolving informatics field. A collaborative 
research team from three Canadian nursing programs completed a mixed method 
survey to describe how nursing students used mobile nursing information support and 
the extent of this support for learning. The Mobile Information Support Evaluation 
Tool (MISET) assessed Usefulness/Helpfulness, Information Literacy Support, and 
Use of Evidence-Based Sources. The quantitative and qualitative data were analyzed 
to describe students’ perspectives and the ways they used mobile resources in learning 
situations. Findings suggest nursing students mainly accessed mobile resources to 
support clinical learning, and specifically for task-oriented information such as drug 
medication or patient conditions/diagnoses. Researchers recommend a paradigm shift 
whereby educators emphasize information literacy in a way that supports evidence-
based quality care.   
 
Keywords. Information literacy, nursing education, mobile information, research 
evaluation, undergraduate nursing students 

1. Introduction 

Entry-level requirements for registered nurses in Canada include both computer and 
informatics competencies[1] - skill sets that support evidence-based and safe patient 
care. Incorporation of mobile devices as tools to access relevant healthcare resources 
and support evidence-based care is a growing trend in nursing practice despite a 
relative lack of strong research evidence to support this education approach[2]. 
Professional education bodies are requiring nursing schools and nurse educators to 
integrate mobile devices within nursing curricula as a means to promote information 
literacy. Educators have few guidelines on how to maximize students’ use of these 
devices and how to role-model professional use within nursing[3]. While the literature 
contains a wealth of information on the history of mobile devices and their use in 
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nursing practice and nursing education[4], there are minimal guidelines on how 
educators should best integrate mobile devices to support information literacy and 
evidence-based practice. In fact, most available literature is anecdotal with few 
research-based studies[5]. Another knowledge gap in the literature is whether the use of 
mobile devices is aligned with the Canadian Association of Schools of Nursing 
(CASN) entry-to-practice competencies in nursing informatics[1]. For example, does the 
use of mobile information resources improve information literacy in a way that 
promotes evidence-based practice? 

Researchers have reported benefits from mobile devices that include improved 
currency of information for practicing and student nurses, self-efficacy, and access to 
electronic clinical information, workflow, and drug dosage calculation safety[6,7]. 
Students have reported mobile devices as useful sources of quick information for 
clinical practice[6], and noted lower stress with preparation for clinical practice[8]. 

This paper reports findings from a survey study aimed to fill gaps in the literature 
related to how nursing students use and evaluate mobile resources in their learning.  

2. Methods  

This mixed method, descriptive design study explored nursing students’ use and 
satisfaction using a mobile information resource. Ethical approval for the project was 
received from the three Canadian programs where nursing students were recruited.  

2.1 Procedure 

A study explanation/invitation was emailed describing voluntary participation, which 
contained a url link to a secure online survey (http://www.qualtrics.com/) open for a 
three-week period during May, 2014.   

The mobile software, Nursing Central (NC) TM 
(http://nursing.unboundmedicine.com/nursingcentral), can be downloaded to mobile 
devices (iPad, Android, iPhone) and the digital resources can be accessed at any 
location. Five standard nursing quick guides were available (Taber’s Medical 
Dictionary, Davis’s Drug Guide, Davis Lab & Diagnostic Tests, Diseases and 
Disorders) along with Medline Journals and various clinical calculators. The Medline 
Journal option allows students to access current journal table of contents and, in a 
wireless environment, complete articles. Small differences across the nursing programs 
included: (1) use of different add-on information sources, (2) student versus grant 
funding, and (3) length of time integrated within the nursing curriculum.  

2.2.  Measures 

The online survey collected demographic data including gender, age group, nursing 
program, year in nursing program, and computer competence level (beginner, 
intermediate, or expert). Qualitative student perspectives were gathered with text boxes 
that asked students to provide examples of how the mobile information resources 
influenced their learning. Students completed the Mobile Information Software 
Evaluation Tool (MISET) which contains 15 Likert rated items and has three subscales 
that assess extent of Information Literacy Support, Helpfulness/Usefulness, and Use of 
Evidence Based Sources. Validity and reliability parameters for the MISET were 
evaluated with the study data. Internal consistency reliabilities were above the accepted 
standard of .70 [9,10], ranging from .87 to .94. MISET means were calculated with the 
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student data where all MISET scale items were completed (N = 141-202) rather than 
use missing values to impute means which means samples sizes vary across statistical 
tests. 

2.3 Data Analysis 

At the end of the recruitment period quantitative survey data were downloaded and 
converted to SPSS version 21 for analysis. Qualitative text box responses were 
uploaded to Nvivo and coded using content analysis to identify themes. Descriptive 
statistics (Percentages, Means, SDs) were applied to describe sample characteristics 
and MISET results. Hypotheses of expected difference were tested using analysis of 
variance F and t tests of means. Higher mean MISET total and subscale scores were 
predicted for nursing students with (1) greater computer competence, (2) more senior 
year in nursing, and (3) younger (less than 26 years old).  Senior nursing students are 
expected to be more information literate and make complex and evidence-based 
clinical decisions. Students less than 26 years of age include Millennials who have 
lived among technology, computers and handheld devices[11]. Older nursing students 
(>26 years) may experience steeper learning curves adapting to use of mobile device-
based information in nursing education. 

3 Results 

3.1 Sample Characteristics 

A final sample of 250 nursing students from Cape Breton University (CBU; n = 90), 
British Columbia Institute of Technology (BCIT; n = 69), and University of New 
Brunswick (UNB; n = 91) completed the online survey (Table 1).  The sample included 
students from first (n = 75; 32.3 %), second (n = 68; 29.3%), third (n = 58; 25%), and 
fourth (n = 31; 13.4%) year of nursing programs. A higher percentage of younger 
students completed the survey (< = 25 years; n = 122; 62.2%; > 26 years; n = 71; 
36.8%). Students were more likely to report ‘intermediate’ computer competence (n = 
175; 76.4%) compared with either ‘expert’ (n = 48; 21.0%) or ‘beginner’ (n = 6; 2.6%).  
Almost all students had used a mobile device longer than one year (n = 213; 92.6%) 
and over half had used NC mobile information software longer than one year (n = 107; 
64.5%). 

 MISET Means and Differences 

The total MISET mean of 3.81 (SD = 0.67) out of a highest possible mean of 5.0 
suggested students generally found the mobile software a positive information tool 
(Table 1).  The Helpfulness/Usefulness subscale mean was 4.00; item means ranged 
from a low of 3.98 (‘decreased time preparing for patient care’) to a high of 4.45 
(‘information increased my nursing knowledge’). The Information Literacy Support 
subscale was the highest mean, 4.31, and items ranged from a low of 3.87, (‘used 
electronic resources more often than tradition hard copy textbooks’) to a high of 4.62 
(‘helped access needed information’). The mean for the Use of Evidence Based Sources 
subscale was the lowest, 2.86, suggesting the mobile devices were not used to access 
journal abstracts and/or articles.  

Table 1. Mean MISET and Subscale Scores 

MISET Scores Mean  (N) SD Range 
Total score 3.81 (141) .67 3.67 

3.2
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Helpfulness/useful 3.99 (202) .85 4.0 
Information literacy support 4.31 (199) .75 4.0 
Use of Evidence-based sources 2.86 (181) 1.28 4.0 

Younger nursing students (25 years or less) reported higher Information Literacy 
Support (4.44; p=.05) compared with older students (4.20). However, no significant 
difference for age group was seen on other subscales or total MISET. All total MISET 
and subscale means were significantly higher for nursing students self-rated as having 
‘expert’ level computer competence.  In fact, having ‘expert’ computer competence 
was the sole characteristic associated with higher Use of Evidence Based Sources 
(p=.001). A learning curve, or increase in mean scores, was seen across the four years 
in the program. However, only the difference between first and fourth year students 
was significant for the total MISET (p=.05), Information Literacy Support (p=.05), and 
Helpfulness/Usefulness (p=.001).  Differences for mean Use of Evidence Based 
Sources were not significant for any year. 

 Content Analysis 

The qualitative responses supported the quantitative findings; mobile information 
resources were helpful and supported student learning. Students provided many 
examples of how they accessed and used mobile information resources in clinical 
practice.  Application of the mobile information was seen with learning about patient 
medications, patient medical diagnoses and conditions, and informing clinical decisions. 
While mobile resources were accessed mainly for these ‘task’ oriented purposes, 
students reported improved information literacy in increased confidence and lower 
stress accessing clinical information to apply in practice. So although students did not 
describe accessing scholarly journals for abstracts or articles, they reported application 
difficulties when attempting to apply mobile information when completing patient 
tasks in complex clinical practice situations. This finding is of no surprise, however it 
warrants the attention of nurse educators who may be inclined to focus solely on 
information access; in this study, students identified difficulties with the interpretation 
and application of mobile information.   

4 Discussion 

This collaborative research team explored nursing students’ perspectives on whether 
and how mobile information supports learning. Integration of mobile information 
within nursing curricula is assumed to promote computer and informatics competencies 
– yet findings from this study suggest information literacy was limited. Student 
challenges in their use of mobile information were of interest to researchers. In addition, 
study findings suggested students used mobile information mainly to support patient 
care-related tasks but did not access research-based journal articles to support 
evidence-based practice. This finding was evident in both quantitative and qualitative 
student responses across all three nursing programs. The qualitative findings suggested 
students mainly used and applied the mobile information resources in clinical practice 
learning as most of the examples provided were based in clinical settings.  Through an 
in-depth analysis, it was unclear whether this limited access was due to lack of 
awareness that the mobile resources allowed access to scholarly journals and/or a 
devaluing of theoretical and research-based nursing knowledge. Interestingly, although 
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all students across all three nursing programs reported low use of journal articles and 
abstracts, one nursing program reported significantly higher use. It is important for 
future research to assess whether nurse educators are praxis-oriented and encourage 
students to apply current research and nursing theoretical knowledge in clinical 
learning situations.   

In this paper, researchers examined students’ use of mobile devices to access and 
use information to support their learning and promote higher level nursing information 
and knowledge. Researchers propose that the time has arrived to evaluate if mobile 
information promotes student informatics skills and abilities as defined by the 
Canadian Association of Schools of Nursing’s entry-to-practice competencies[1]. The 
timeliness of this research is evident as researchers emphasize the importance of 
linking information access to nursing knowledge development – a learning domain that 
is made possible when nurse educators foreground information rather than technology.  

Using Nelson and Staggers[12] work, researchers suggest concrete teaching and 
learning strategies for educators to foster nursing students’ information literacy and 
evidence-based practice.  These suggestions are offered within the domains of tacit, 
experiential knowledge and higher level nursing knowledge and wisdom.  Educators 
need to promote student information literacy – a basic nursing competency required to 
support nursing excellence in a digital era.  
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Abstract. Contemporary nursing curricula require that nursing informatics content 
be integrated across the various levels of the programs that are offered. Many such 
programs face national accreditation requirements that typically relate more to 
technology than to informatics. International standards vary in these requirements. 
How can nursing programs meet these vastly different criteria yet continue to level 
informatics content that follows quality curriculum standards? This presentation 
describes one approach across programs that considers already developed 
competencies in nursing informatics while also taking into consideration the 
various roles that the graduates will have to assume in advanced practice nursing 
roles. Levels discussed include the baccalaureate, master's, doctorate in nursing 
practice, and the traditional Doctor of Philosophy degrees. 

Keywords. Nursing informatics; education, nursing; competency based education; 
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1. Introduction 

The growth and maturation of nursing informatics has created the need to integrate 
essential content into all levels of today’s contemporary nursing curricula. 
Complicating this integration issue is the lack of understanding that nursing informatics 
is a specialty while at the same time a process that is critical to all general and nursing 
specialty options. An additional concern is that nursing faculty are not themselves well 
versed in the content, and there is a documented shortage of nursing informatics faculty 
[1].   

One solution has been to focus on a competency based approach to curriculum 
development. While that solution offers more of a checklist approach, it can sometimes 
be limiting when users are self-reporting their competency levels. A more general 
leveled approach may be a realistic solution to this curricular integration. This paper 
seeks to describe the leveling of informatics content to meet the needs of the various 
academic programs at one institution, while integrating mandated accreditation content 
related to both informatics and technology. It is anticipated that this approach would be 
useful to others at both the U.S. and international levels, although accrediting standards 
will vary by country. 
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2. Background 

These authors have prior experience in attempting the competency based approach to 
curricular integration of nursing informatics. Through a funded grant from the U.S. 
Department of Health and Human Services Administration (Grant # D11HP05290), 
Drs. Trangenstein and Weiner developed competencies based on the work of Staggers, 
Gassert, and Curran, the Canadian Nurses), and nurse practitioners identified by Curran 
[2,3,4]. Competencies were organized by course clusters (several courses with similar 
content) with key concepts for the baccalaureate level, master’s level, and doctoral 
level of the nursing program. These competencies were reported a decade ago at the NI 
2006 Conference [5]. At that time, the doctoral level included only the PhD program, 
as the Doctorate in Nursing Practice degree had not yet been instituted at Vanderbilt 
University. 

Implementation of the competency approach was not successful. Using the cluster 
approach to courses rather than identifying individual courses meant that designated 
faculty found it simple to abdicate responsibilities for implementation by assuming 
other courses in the cluster were including the content. No formalized meetings 
between the course cluster faculty members took place to specifically discuss this 
implementation. In addition, over time, some of the competencies became dated. The 
world of informatics is increasingly dependent on current internal and external factors 
like no other, and it is often difficult to keep content current. For example, computer-
assisted instruction (CAI) is no longer a contemporary term; it has been replaced by 
online learning. The importance of population based care, personalized medicine, 
quality improvement, data analytics, policy advocacy, and patient engagement were not 
terms that were typically used at that time. 

It was determined that an update to the competency approach needed to take place. 
That same year (2006) was when the American Association of Colleges of Nursing 
published The Essentials of Doctoral Education for Advanced Nursing Practice [6]. 
Essential IV has an emphasis on information systems/technology and patient care 
technology. Other Essentials (II, II, and V) have their foci on quality, outcomes, 
analytics, systems thinking, and advocating policy – all requiring informatics 
knowledge. As of June 6, 2015, 264 DNP programs are enrolling students in U.S. 
schools, with an additional 60 DNP programs in the planning stages [7]. This practice 
based nursing degree is considered an alternative to the research focused PhD. The 
DNP has been determined to include systems majors such as nursing informatics [8]. It 
is difficult to ascertain whether the practice doctorate will grow outside of the U.S. 
According to a recent survey of National Nursing Organizations by Heale and Buckley, 
there is wide variation internationally in education requirements, regulation and scope 
of practice of advanced practice nurses [9]. 

The TIGER Initiative (Technology Informatics Guiding Education Reform) held a 
2006 summit of nursing stakeholders to develop a shared vision, strategies, and specific 
actions for improving nursing practice, education, and the delivery of patient care 
through the use of health information technology [10]. One of the nine collaborative 
teams that resulted was in the area of informatics competencies. After reviewing over 
1,000 informatics competencies from published literature and practice examples, the 
group described the minimum set of competencies for practicing nurses and graduating 
nursing students. Their competencies consisted of three parts, basic computer 
competencies, information literacy, and information management. Essentially, the 
model adopted the standards of the European Computer Driving License (ECDL) and 
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the Information Literacy Competency Standards from the American Library 
Association [11,12]. Although the ECDL does have an international focus, today’s 
modules include base, standard, and advanced module levels. There are unwieldy 
detailed course syllabi, and testing centers require additional costs for certification. The 
ALA standards were updated in 2013 to include information literacy competency 
standards specific for nursing across all degree programs and continuing education 
(http://www.ala.org/acrl/standards/nursing). Five standards with specific performance 
indicators were defined.  The information literate nurse 1) determines the nature and 
extent of the information needed. 2) accesses needed information effectively and 
efficiently, 3) critically evaluates the procured information and its sources, and as a 
result, decides whether or not to modify the initial query and/or seek additional sources 
and whether to develop a new research process, 4) uses information effectively to 
accomplish a specific purpose, and 5) understands many of the economic, legal, and 
social issues surrounding the use of information and accesses and uses information 
ethically and legally. Performance indicators for all standards were quite detailed. 

The authors concluded that a more generalized leveling approach would have more 
success in assisting faculty to examine their course objectives and outcome criteria to 
meet the designated terminal objectives. Models were created to illustrate the 
differences between informatics as a specialty and informatics as a process, along with 
varying informatics proficiencies based on the curricular level of instruction. 

3. Results 

Figure  1  describes  the  resulting model  for  curricular  integration.  Note  the  entry level  
 

 
Figure1. Curricular Model by Nursing Preparation. 
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(BSN),  advanced  practice  level  (MSN),  and  the  nurse  scholars  (doctoral  –  PhD  as 
research scholars and DNP as  practice scholars).  All  have  varying roles related to the 
improvement  of  client  outcomes.  Informatics  nurse  specialists  are  responsible for the 
entire process, although assuming various informatics roles. 

These  informatics  roles  can  be  superimposed  on  Figure 2.   Informatics  specialists 
may be employed in user support  roles (typically entry level)  up to the Chief  Nursing 
Informatics  Officer (at the organizational level).  Those nurses in clinical practice may 
be  entry  level  (using  information  and  communication  technology  to  provide  patient 
care) on up to the DNP level (organizational). 
 

 
 

Figure 2. Practice Levels of Informatics Use. 

4. Discussion 

Competencies are the skills and abilities which are required for a desired level of 
performance. They have typically been popular in nursing curriculum development. 
However, in reality, nursing faculty have been dependent on assigned course objectives 
and accreditation criteria rather than on defined competencies. One reason seems to be 
the level of detail in the specific performance indicators, making them lengthy in nature 
and unrealistic for integration. 

Further complicating the competency issue for informatics is that the content 
changes rapidly, and is easily influenced by external factors. As technology and policy 
changes, so do the capabilities of nurses to influence the building and use of 
knowledgebases. 
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This paper presents a more global approach, intertwining informatics roles with 
curricular levels of nursing preparation. It is hoped that this approach will clarify for all 
nursing faculty what the terminal expectations are for the various nurses, and allow 
them the professional courtesy to choose course content that will contribute to that 
overall goal. This solution supports the academic freedom of the nursing faculty, while 
respecting the learning needs of today’s nurses who are expected to fulfill a variety of 
roles. Continued dialogue regarding the DNP at the international level will need to take 
place in order to ascertain the reliability of the practice level model. 
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Abstract. The health care delivery system in the United States is transforming at a rapid pace.  
Several trends, including the emergence of a Connected Health care system, will require advanced 
nurse practitioners to have new knowledge, skills and competencies to practice in the future. This 
paper describes the redesign of coursework and the development of a Connected Care Framework 
to guide the learning needs of nurse practitioners. A Connected Care Quotient consisting of ten 
relevant questions and learning activities will serve as a guide for the future development of 
competencies for advanced practice nurses. 

Keywords. Connected Health, Education, Competencies, eHealth 

1. Introduction 

Since the introduction of the Health Information Technology for Economic and 
Clinical Health (HITEC) Act of 2009, the United States health care system has 
increased adoption of electronic health records systems (EHRs) across hospitals, clinics 
and physician practices. In The Future of Nursing: Leading Change, Advancing Health 
Report, health information technologies, primarily EHRs were highlighted as a 
fundamental change in how “RNs plan, deliver, document, and review clinical care.” 
1(104) The report noted that nurses were “expected to use a variety of technological tools 
and complex information management systems that require skills in analysis and 
synthesis to improve the quality and effectiveness of care.”1(7) In response to the 
increased adoption of EHRs, the American Association of Colleges of Nursing has 
defined information management competencies for baccalaureate, masters and 
doctorate of nursing practice academic programs. 

To prepare our graduate level nurses to practice in an ever increasing technology 
enabled health care system, the College of Nursing received a Health Resources and 
Services Administration (HRSA) advanced nursing education training grant focused on 
interprofessional education (IPE) and the use of technologies.  The goal of the iTEAM  
(Interprofessional Technology Enhanced Advanced practice Model) is preparing 
advanced practice nurses (APNs), physicians and pharmacists with the necessary 
interprofessional (IP) core competencies to “provide technology enhanced 
collaborative care by: offering technology enhanced learning opportunities through a 
required informatics course, advanced practice courses (team based experiences with 
both standardized and virtual patients) and team based clinical experiences including 
eHealth experiences.”2(58) The Core Competencies for Interprofessional Collaborative 
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Practice identified by the Interprofessional Education Collaborative Practice (IPEC)3 

focused on values/ethics, roles and responsibilities, IP communication, and teams and 
teamwork.   

The initial objective was to develop a series of learning activities to address the IP 
communications using the EHR to facilitate teamwork and the care of patients.  As 
described in an earlier publication, learners were engaged in various courses using a 
variety of tools to foster communication and practice as a collaborative team to provide 
care.1 After some experimentation with several types of learning activities (EHR 
assignments, simulations with patients in a face-to-face experience, virtual simulations 
with virtual patients in Second Life- a 3D virtual world with avatars), it was realized 
that our project focused on the current health care system and was not focused on the 
emerging changes in the health care system.  Our task then was to examine current 
trends in health care as it entered into the Post-EHR era4 and revise our learning 
activities and formulate new competencies for our future nurse practitioners.  

The Post EHR era is being fueled by three major trends.  The first trend is the 
concept of the Connected Age.  According to Siemens Internet of Things Facts and 
Figures,5 there are currently close to 20 Billion connected devices linked to the Internet 
and forecasts from 26 to 33 Billion expected by the year 2020.  The connected age is 
all about everything and everyone being connected. Oblinger described it best as 
“Connecting is about reaching out and bringing in, about building synergies to create a 
whole that is greater than the sum of its parts. Connecting is a powerful metaphor. 
Everyone and everything—people, resources, data, ideas—are interconnected: linked 
and tagged, tweeted and texted, followed and friended.”6(4) In higher education, 
connected age is described as an environment that "offers new ways to connect things 
that were previously considered disparate and 'un-connectable': people, resources, 
experiences, diverse content, and communities, as well as experts and novices, formal 
and informal modes, mentors and advisors."7(88) In this environment, “learning 
pathways can be created by the individual or can be guided by other students or faculty.  
The bottom line is… learning pathways are about connecting the dots through 
connections that can be in the classroom, online or even with people and places outside 
the traditional academic environment.” 8(63) 

It is not surprising that the health care community has also recognized the concept 
of connectedness.  Caufield and Donnelly defined connected health as “a conceptual 
model for health management where devices, services or interventions are designed 
around the patient’s needs, and health related data is shared, in such a way that the 
patient can receive care in the most proactive and efficient manner possible.”8(704) 
Iglehart9 views connected health as an umbrella concept that incorporates telemedicine, 
telehealth and m-health.  Although connected health incorporates many digital tools as 
part of its infrastructure, it is also about connecting people, ideas, resources and 
communities.  It is about putting the patient front and center in the care process.  

The second trend is that “the health care system is undergoing rapid changes that 
put new emphasis on population health, quality of care, and the value of the services 
delivered.”11(1) New health care delivery systems are being implemented that require a 
shifting of the workforce from acute to outpatient settings. “In this new system, nurses 
will need to consistently apply skills associated with a continuous learning health 
system, including care coordination and transitional care; optimize care through use of 
data and evidence, often gleaned from electronic medical records; collaborate 
interprofessionally, and actively engage in performance improvement.”11(2) This second 
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trend is built upon the Institute of Medicine’s initiative, Better Care at Lower Cost and 
the Continuously Learning Health Care System.12  

The third trend is the rise of patient engagement and their use of digitals tools.  
The engagement of patients, families, caregivers and consumer in their health care is an 
important component of the transformation of health care. Leonard Kish refers to 
Patient Engagement “as the blockbuster drug of the century.”13(1) The National Action 
Plan to Support Consumer Engagement via E-Health proposed in 2013 highlights the 
importance of patients, families, caregivers and consumers being engaged in their care 
and having access to their health information.  Their three-pronged strategy is “to 
increase patients’ Access to their health information; to enable consumers to take 
Action with that information; and to shift Attitudes so that patients and providers think 
and act as partners in managing health and health care using health information 
technology.”14(378) Their e-health tools include patient portals to access information 
from their EHRs as well as secure messaging with their clinicians, personal monitoring 
devices, mobile apps, health information websites and social media sites for peer 
support. 

The three trends are also influenced by two recent strategic initiatives proposed by 
the Office of the National Coordinator for health information technology.  The first is 
the proposed Connecting Health and Care for the Nation A Shared Nationwide 
Interoperability Roadmap.15 If the United States Health care system is to reach its goals 
of improving health outcomes, improving the quality of care and lowering costs, it is 
important that health information from institutions, providers and the patient are 
accessible at the point of care. The goal is to create a nationwide learning health care 
system, which is an “interoperable health IT ecosystem that is person- centered makes 
the right electronic health information available to the right people at the right time 
across products and organizations, in a way that can be relied upon and meaningfully 
used by recipients.”15(9) The roadmap defines the functional and business requirements 
for technical and semantic interoperability.  The second initiative encompassed a five-
year Federal Health IT Strategic Plan.16 This plan builds on the better health, better 
care and lower costs aim but also now included the engaged patient as part of the vision.  
There are three overarching goals set forward.  The first is “to advance person-centered 
and self-managed care” 16(9) by engaging patients, families and caregivers to manage 
their health care and to facilitate partnerships among individuals, clinicians and 
communities.  The second goal is “to transform the delivery of health care and 
community health.” 16(9) The last two goals focus on facilitating research, science & 
innovation as well as enhancing the Health IT infrastructure of the United States.  

2. Methods 

Upon completion of our analysis of trends, review of the literature and the newest 
federal strategic initiatives, a Connected Care Framework was developed to guide the 
curriculum development and create an initial set of competencies for our APNs.  
Advanced practice nurses include direct practice roles such as nurse practitioners and 
clinical nurse specialists as well as indirect care roles such as informatics specialists 
and administrators.  The Connected Care Framework allows the inclusion of the IP 
core competencies, their use of the EHR and a new set of knowledge, skills and 
attitudes build upon the concepts of connected health, patient engagement, clinical 
transformations and new digital tools.  These new concepts were framed within the 
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context of the continuously learning health care system, interoperability principles and 
the federal health IT strategic plan.  A diagram of the Connected Care Framework is 
shown below.   

 
Figure 1: Connected Care Framework 

 
Coursework was then redesigned to incorporate all the concepts of Connected Care.  

Interprofessional learning activities were redesigned to focus on three areas: electronic 
communication for teams, patient engagement and conducting an eVisit with patients.  
Each are briefly described highlighting the IP experiences in Connected Care. 

3. Results 

3.1 Electronic Team Communication 
In the Health Assessment and Advanced Pharmacology courses, APN students are 
paired with second or third year PharmD students for various IP experiences. Both 
nursing and pharmacy students have access to patient electronic record through the 
Cerner Academic Education Solution EHRs. These records are crafted by faculty and 
serve as a means of the team sharing information about the patient and developing 
collaborative care plans. “These various IPE experiences allow students to understand 
how EHRs can be used as a communication mechanism to provide collaborative care 
when all disciplines are not present with the patient.  It is also used as a mechanism to 
keep teams informed of their patient’s health progress and to insure teams are working 
together to provide the best care.”15  

 
3.2 Patient Engagement  
All students receiving a Master of Science (MS) or a Doctorate of Nursing Practice 
(DNP) degree are required to enroll in the Foundations of Health Care Informatics 
course.  There are four modules in the course that include students learning the core 
concepts of informatics, data-information-knowledge continuum & decision support 
tools, consumer engagement and professional issues (privacy, security, roles).  The 
course is taught within the context of a continuously learning health care system and 
takes into account the Federal Health IT Strategic Plan and the Interoperability. The 
consumer engagement module involves an IP learning experience.  This module 
focuses on the use of digital tools with patients, families, caregivers and consumers to 
encourage engagement in their health care. Digital tools covered in the course are: 
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personal health records/patient portals with secure messaging, mobile apps, consumer-
facing tools, social media, and patient generated health data tools.  For their IPE 
experience, the collaborative care team (nursing & pharmacy students and the patient) 
helps a patient who has requested advice for some digital tools to manage their health 
condition.  The patient has sent a secure message to the team requesting a trusted 
website, a social network group for peer support and any mobile apps that can help to 
manage his care. Both the nursing and pharmacy students have access to the patient’s 
EHR. The team accesses the patient record and then meets virtually to determine how 
to proceed and accomplish this patient request.  Students can meet using one of several 
platforms (Skype, Zoom, Canvas Learning Management system, Google Hangouts or 
Firefox Hello) to review the patient’s health record, determine criteria to use for the 
evaluation of these requested items (website, social network and mobile apps).  The 
students must then find the tools, evaluate them and write a response to the patient 
taking into account the patient’s knowledge and health literacy.  
 
3.3 eVisits 
With increasing demand for eVisits, nursing and pharmacy students were given 
connected care opportunities to practice using patient digital tools (ThinkLabs Digital 
Stethoscope, Masimo iSpO2 Pulse Oximeter, Withings Wireless Blood Pressure 
Monitor  & Withings Smart Body Analyzer) and to conduct an eVisit with a 
standardized patient (SP).  A SP is an “actor” trained to portray a particular patient 
scenario. The SP was a 74-year-old man who was comfortable using technology. The 
pharmacy and advanced practice nursing student had to virtually meet to review the 
patient record using the Cerner Academic Education Solution EHRs, determine the 
intent of the eVisit and then conduct the eVisit.17 The virtual platform was Zoom 
(https://www.zoom.us/).  It is easy to use and allows participants to use their speakers, 
microphones and cameras on their computers, tablets or smartphone to have an 
interactive virtual meeting.17   

Discussion 

For each of these areas, we learned many valuable lessons to inform our curriculum 
redesign. There were several challenges from these experiences. First, there is a need to 
challenge nurses to reflect on their engagement with patients, families and caregivers.  
There is a need to give them more experiences to include patients as a part of the health 
care team.  Second, nurses “����� ����� �	
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��� (�������)� ����� ����� ������� ��� The Future of Nursing: Leading Change, Advancing 
Health Report.1 The CCQ was adapted from Topol’s “Digital Quotient,” 18 (178) which is 
composed of five questions one can ask potential graduates of medical school. The 
CCQ poses 10 questions19 (347) to ask future APNs in direct care roles:  

• Will you & the care team include me as an active partner in the collaborative 
care team?   

• Will you & the care team advocate patient generated health data (PGHD) so I 
can choose the right digital tools to capture essential data relevant to my 
health? 
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• Will you and the care team be supportive of patients/families/caregivers 
activation and maximum engagement in my care?   

• Will you & the care team share your clinical notes with me? 
• Will you & the care team leverage numerous forms of data to inform my 

clinical decision making? 
• Will you & the care team recognize that health and health care go beyond 

your walls and provide care through various digital tools? 
• Will you & the care team connect me to patients, resources and evidence 

based practices?  
• Will you & your care team help to transform the way health care is 

experienced and delivered? 
• Will you & the care team provide personalized health care based not only 

clinical data but social & behavioral measures & patient preferences? 
• Will you & the care team help me understand my health data to make better 

health decisions? 
The next step will be to translate these connected care quotient into measureable 
competencies and to develop the curricular materials to support student learning. 
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Abstract.  Health Information Technology (HIT) adoption by clinicians, including 
nurses, will lead to reduction in healthcare costs and clinical errors and improve 
health outcomes. Understanding the importance of technology adoption, the current 
study utilized the Technology Readiness Index to explore technology perceptions 
of nursing students. Our analysis identifies factors that may influence perceptions 
of technology, including decreased optimism for students with clinical experience 
and increased discomfort of US born students. Our study provides insight to inform 
training programs to further meet the increasing demands of skilled nursing staff. 

Keywords. Technology Readiness, Health Information Technology, Nurse Trainees 

1. Introduction 

Technology readiness is the propensity of individuals to use new technologies in the 
accomplishment of goals [1].  It encompasses technology-related beliefs.  These beliefs 
determine the predisposition of an individual to embrace and interact with new 
technology, independent of actual competence of technology use [1]. Electronic Health 
Records (EHRs) ensure access to relevant patient-level information. EHRs and other 
technologies in the healthcare setting, result in different modes [2] of practice amongst 
healthcare professionals.  For optimal utilization of these and developing technologies, 
healthcare professionals must be receptive to their use. Understanding technology 
perceptions including the readiness of use by early career professionals in primary care 
fields such as nursing, is critical [1]. Such knowledge can enhance training and success 
in practice settings. This study seeks to assess the technology readiness of nurse 
trainees; guided by the Technology Readiness Index (TRI).  Prior studies have found it 
to be effective for studying the propensity of technology adoption [1]. Studies have also 
proven the importance of considering perceptions to determine intervention such as 
technical support and training to ensure successful technology use [2].   

2. Methods 

A web-based version of the TRI survey was administered to a convenience sample of 
43 urban nursing students. The design was cross-sectional, aimed at capturing a 
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representative sample. The demographic portion of the survey comprised of questions 
evidenced to indicate the acceptance of technology [1, 3, 5].  Our study was approved 
by the Columbia University Medical Center Institutional Review Board.   

2.1. Instruments   

The Technology Readiness Index (TRI) is a 36 item tool to assess technology use 
readiness on a 5-point Likert scale of strongly disagree to strongly agree [1].  The TRI 
is based on four domains: two contributors (Optimism and Innovativeness) and two 
inhibitors (Discomfort and Insecurity).  Optimism is the view of technology in a 
positive way and the belief that its use offers efficacy, flexibility and control.   
Innovativeness is the propensity for one to be a technological pioneer.  Discomfort is 
the belief there is a lack of control over technology use and Insecurity is the disbelief 
and skepticism in the ability for technology to work correctly [1].  These personality 
dimensions affect the tendency of individuals to use and embrace new technologies.   

 

 
Figure 1. The Technology Readiness Index  

2.2. Data Analysis 

Mean scores were calculated for items that comprise the domains of Optimism, 
Innovativeness, Discomfort and Insecurity.  Scores were reverse coded for the inhibitor 
domains.  The appropriate weighting for domains with fewer items (i.e., Innovation and 
Insecurity) was conducted to allow for score equivalence.  A mean total score for 
technology readiness was also computed.  Internal reliability was calculated for each 
domain scale and for the overall TR score, Table 1.  Pearson Product Moment 
Correlations (PPMCs) were calculated to determine the relationship between TRI 
domains and participant characteristics.   Descriptive statistics were calculated for 
demographics.  T-tests and analysis of variance assessed differences in continuous 
variables and chi square analyses assessed differences in categorical variables.  

 

3. Results 

The four TRI domains and overall TR total score demonstrate an acceptable level of 
internal consistency with Cronbach’s Alpha scores of 0.80 (Optimism), and 0.7 
(Innovation),   0.8 (Discomfort), 0.7 (Insecurity) and 0.9 (Overall TR), Table 1. 
 
3.1. Descriptive statistics 
 
Forty three students completed the survey. Participant mean age was 28.3 years (SD=4, 
range=23-39).  Participants mean years of Nursing experience was less than a year with 
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the average healthcare experience in any capacity at 2.4 years (SD=2.3).  The sample 
was predominantly White (N=35, 81.4%), followed by Black (N=4, 9.3%) and 
Other/Mixed Race (N=4, 9.3%).   Participants who identified as Hispanic comprised 
7% (N=3) of the sample.  Most were born in the United States (N=31, 72.1%), Table 2.   
 

Table 1. Internal  Consistency for TRI domains and total score 

TR Components Cronbach's alpha 
Optimism 0.8 
Innovation 0.7 
Discomfort 0.8 
Insecurity 0.7 
Overall Total Score 0.9 

 
PPMCs in Table 3 pertains to the distribution of respondents’ scores on the four 

domains and the overall TRI score. Results indicate that significant correlations exist 
between the two contributors (Optimism and Innovativeness) and two inhibitors 
(Discomfort and Insecurity). The overall TRI score significantly correlated with all four 
technology readiness domains.     

 

 

 

                  

 

 

 

3.2. Technology readiness of participants 

Results for the TR domains indicate that participants overall had positive outcomes of 
technology, indicating readiness.  Many were optimistic about technology (x̅=3.5) and 
are not insecure (x̅=2.9) concerning technologies role.  Participants also on average, did 
not show high levels of discomfort (x̅=3.0).  The overall TRI total score (x̅=3.1) 
indicates an adequate level of technology readiness of participants.  Although, the 
Insecurity score was higher than those found in the literature [1, 3, 5], scores align with 
a 2013 study of full-time nurses (N=878), assessed on acceptance of a mobile EHR [5].   

3.3. Technology readiness by demographic variables 

Independent samples t-tests were used to explore relationships between the TR domains 
and demographic characteristics of the study participants. Nursing students were asked 
to indicate the type of healthcare experience they obtained before enrolling in Nursing 
School.  This would allow for us to assess participants who have actually used clinical 
based technologies including EHRs. Participants who indicated clinical care experience 

Table 2. Descriptive Statistics: Characteristics of Study Participants 

Variable Mean N % 
Age 28.3±4.0 43 
Years of Nursing Experience 0.3±00.7 43 
Years of Healthcare Experience 2.4±20.3 43 
Country of Origin    
   USA  31 72.1 
Race    
  White 35 81.4 
   Black    4 9.3 
   Other/Mixed Race   4 9.3 
Ethnicity    
   Hispanic   3 7.0 
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were less optimistic about technology readiness than those who had no direct clinical 
experience, Table 4. TRI domain scores were categorized as low medium and high.  
Although low discomfort levels were the same for US born compared to non-US born 
participants, those born in the US, had significantly greater levels of Discomfort than 
non-US born participants, Table 5.   

 
Table 3. Pearson Product Moment Correlations (PPMCs) for TRI domains and total score  

    Correlation Coefficient 

TR Components Mean SD OPT INN DIS INS 
Optimism (OPT) 3.5 0.5 1.0 
Innovation (INN) 3.1 0.5 0.5** 1.0   
Discomfort   (DIS) 3.0 0.5 0.3 0.2 1.0   
Insecurity  (INS) 2.9 0.6 0.1 0.1 0.4** 1.0 
Overall Total Score 3.1 0.4 0.7** 0.7** 0.7** 0.6** 

  **p < 0.01, *p < 0.05 
 

4. Discussion 

Optimism and innovativeness drive an individual’s readiness to use technology, with 
higher score indicating higher degrees of readiness [1].  Discomfort and insecurity are 
direct inhibitors of technology readiness, with higher scores indicating a reduction in 
overall readiness for technology use [1].  Results of our study indicate two major 
findings.  First, people in actual clinical practice are less optimistic about technology 
use than those who have not used such tools in the clinic setting.  Demographic study 
information indicated that healthcare experience in the clinical setting prior to attending 
nursing school, had an impact on Optimism scores, with significantly lower scores for 
those who worked with patients including Medical Assistants, Patient Care 
Technologists, and Physical Therapists.  Our findings may shed insight into the actual 
use of technologies such as EHRs and difficulties experienced in clinic settings.  
Second, in spite of the young age of the sample (x̅=28.3±4.0), there was significant 
discomfort levels, with US-born participants having greater discomfort.  Other 
countries or origin include India and Portugal.  Further exploration of the differences 
indicate no significant age difference between groups.  Although not significant, non-
US born reported more clinical experience (58.3%) than US born (48.4%).  Computer 
self-efficacy can significantly influence a person’s perception of new technology [4].  
Clinical experience can also serve as an indicator of higher levels of discomfort 
resulting from in-experience with computer use in the clinical setting.   

Several limitations exist.  Our survey was a self-report instrument and limited by 
potential self-report bias.  Future studies should consider additional measures that best 
captures technology readiness in addition to competencies and acceptance [2, 5].  
Furthermore, due to its small sample size, our study is not generalizable.   
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Table 4. T-test for TRI domains and total score for healthcare experience 
  Type of Healthcare Experience  
TR Components Patient Care  Other  
Optimism* 3.3±.50 3.7±.46 
Innovation 3.0±.70 3.1±.47 
Discomfort 2.9±.57 3.0±.45 
Insecurity 2.8±.51 2.8±.53 
Overall Total Score 3.0±.40 3.2±.30 

**p < 0.01, *p < 0.05 
 

Academic instruction can support increase optimism and decrease discomfort to 
improve technology readiness of new trainees.  Efforts may include the direct use, of 
such technologies (i.e., EHRs) in the classroom setting, well before clinical training.  
Early and ongoing exposure will contribute to the reduction in discomfort, further 
preparing students for clinical training and future practice.  Barrier and obstacles to 
technology use in the clinic setting must also be addressed in academic training.  
Courses should cover evidence-based practice including workflow analysis, barriers to 
EHR system use and identify effective approaches used to overcome such challenges.   

 
Table 5.  X2 for TRI domains and total score for US born 
  Optimism   Innovation 
Born in the US Low Medium High Low Medium High 

No 12.5% 31.3% 45.5% 21.4% 31.3% 30.8% 
Yes 87.5% 68.8% 54.5% 78.6% 68.8% 69.2% 

Discomfort** Insecurity 
Low Medium High Low Medium High 

No 50.0% 29.4% 41.7% 38.9% 30.8% 8.3% 
Yes 50.0% 70.6% 38.7% 61.6% 69.2% 91.7% 

Overall TR 
Low Medium High       

No 35.0% 18.0% 25.0% 
Yes 65.0% 82.0% 75.0%         

**p < 0.01, *p < 0.05 
 

This study provides valuable insight into technology readiness of nursing trainees.  
Results can inform the teaching of technology related skills with optimal instructional 
methods to meet the needs of nursing students at all levels of technology acceptance.  

Acknowledgements: Robert Wood Johnson Foundation – New Connections Program  
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Abstract. Nursing education classes are classifiable into three types: lectures, 
classroom practice, and clinical practice. In this study, we implemented a class that 
incorporated elements of active learning, including clickers, minutes papers, 
quizzes, and group work and presentation, in the subject of “epidemiology”, which 
is often positioned in the field of nursing informatics and which is usually taught 
in conventional knowledge-transmission style lectures, to help students understand 
knowledge and achieve seven class goals. Results revealed that the average scores 
of the class achievement (five levels of evaluation) were 3.6–3.9, which was good 
overall. The highest average score of the evaluation of teaching materials by 
students (five levels of evaluation) was 4.6 for quizzes, followed by 4.2 for 
announcement of test statistics, 4.1 for clickers, and 4.0 for news presentation 
related to epidemiology. We regard these as useful tools for students to increase 
their motivation. One problem with the class was that it took time to organize the 
class: creation of tests, class preparation and marking, such as things to be returned 
and distribution of clickers, and writing comments on small papers. 

Keywords. Active Learning Epidemiology Instruction Design, Clicker 

1. Introduction 

Classes in nursing education are classifiable into three types of lecture, classroom 
practice, and clinical practice. In this study, we implemented a class that incorporated 
elements of active learning, including group work and presentations, clicker, and 
minutes papers (paper-based class portfolio), in the subject of “epidemiology,” which is 
usually taught in conventional knowledge-transmission style lectures. 

Epidemiology has historically developed as a methodology associated with the 
prevention of diseases. Today, it has practical purposes in public health nursing that not 
only analyzes diseases in specific human populations such as regions, occupations, and 
schools, but also analyzes the distribution of health-related events and associated and 
influencing factors and controls health-related events based on the obtained knowledge. 
Epidemiology is included in the scope of the National Examination for Public Health 
Nurses. In addition, the way of thinking and the research methodology are the bases of 
providing evidence-based nursing and fundamental knowledge for conducting nursing 
research. However, because the content is conceptual, it is said to be difficult for 
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nursing students to understand technical terms with which they are not familiar. In 
previous study, the research of thinking out a better method for epidemiologic class is 
not found. For that reason, to help understand knowledge of epidemiology and to 
support the achievement of class goals, we designed a blended class using many active 
learning methods including clickers using ICT, etc.. This paper describes the 
instructional design to increase student’s motivation and considers the effectiveness 
based on class evaluation by them. 

2. Previous Study 

2.1. Implementation of Active Learning in Nursing Education 

The ability to engage all students actively in a large classroom is challenging and 
increasingly difficult because the number of nursing students has increased. 

The project explored how an audience response system (clickers), combined with 
case-based questions, caused increased student engagement, attention, and participation 
in an introductory clinical nursing course [1]. 

2.2. Implementation of Active Learning in Epidemiology Education 

In epidemiology education, only one report [2] presents the possibility that the use of 
clickers might influence students’ self-evaluation of overall understanding of the 
lectures. 

3. Implementation Methods for the Class 

3.1. Target subject 

This paper reports the implementation of epidemiology class held in the second 
semester of 2014 (the second semester of junior year, a compulsory subject). The goal 
is to select students for the public health nurse courses. Students who took the class 
were 107; 106 of them attended the class through the last day. 

3.2. Specific class tools 

1  Class orientation: The syllabus had been registered in the university’s database 
beforehand. Additionally, we provided guidance during the first session of the class. 
Not only the topic of each lecture, but also today’s news presentation by group, 
peer review, test, class portfolio, and creation of journal notes were presented in 
the 15-session class plan. We urged students to do preparation for technical terms 
to become familiar with them because the focus of explanation in the class would 
be on the textbooks. 

2  Structure of each session of the class: The structure and the time allocation of each 
90-minute session of the class were presented. This enabled students to participate 
in the class, understanding the progress of the class. 

3  Active learning methods: Mizokami considers methods of active learning by 
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dividing lectures into lecture-style and practice-style classes [3]. We organized 
them into a list and marked the methods that we introduced to the class (Table 1). 

 
Table 1. Active Learning Implemented in the Class 

 Content Implementation 
in the class 

Tool 

L
earning process 

L
ecture style 

Have students write comments/ questions ○ Class portfolio 
Peer review Reflection ○ 

Debate   
Response analyzer ○ Clicker 
Make students observe familiar phenomena   

Practice style 

Data collection ○ Task presentation 
Interview/ questionnaire/ experiment   

Production ○ 
My note, Question-
posing (quiz) 

Field observation   
Group discussion ○ 

Today’s news present-
ation,  
Question PPT 

Group learning ○ 

Presentation ○ 

Question and answer with teachers / other 
students 

○ 

 
We used slightly thicker colored paper for the class portfolio and peer review related to 
news presentation because they were to be used in every session and needed to be 
distinguished easily from other documents. 

The class portfolio was designed to fit on a sheet of paper using both sides to 
show the attendance status for 15 sessions of the class at a glance. Furthermore, for 
students themselves to manage the goals, we had students write their own class goals to 
be achieved in the first session after the class guidance and the achievement in the last 
session. Although these are similar tools, shuttle-card “Daifuku-cho” [4], it is 
particularly different in the point that ours is designed to record the “understanding” on 
a scale of 1–5, separating the “understanding at the time of preparation and that after 
the class”. 

The form of peer review evaluation on today’s news presentation was designed to 
be able to record not only the evaluation of presentations, but also the classification of 
survey methods, considering that students would learn epidemiological survey methods 
during the latter half of the class. 

Additionally, we introduced the use of clickers to grasp diverse opinions and 
conditions of students taking the class, as well as review tests (quiz and test) and group 
question-posing, which was posted on the home page after creating and sending via 
email, to fix their knowledge. With regard to question-posing, we made it known to 
students that good questions might be used for each test, which raised their motivation. 

3.3. Evaluation methods for learning results 

To achieve the class goals, we evaluated learning results as follows. 
(1) Fixation of knowledge: Quiz and test 80% 
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(2) Attitude about the class: Class portfolio 10% 
(3) Submission of tasks: Question-posing and today’s news 10% 

4. Discussion 

4.1. Evaluation methods  

In the last session of the class, an anonymous, self-administered questionnaire survey 
was given. We provided an oral explanation to students that the survey was designed to 
improve the class and that results might be reported at conferences. We asked them to 
submit the questionnaire by their own free will. The questionnaires were distributed to 
103 students who attended on the day. The number of questionnaires collected was 101 
(98.1% collection rate). 

4.2. Results of class goals  

Table 2 presents the five levels of evaluation results as to whether each of the seven 
class goals was achieved or not. The highest personal average score was 5 points; the 
lowest was 2 points. The 90% of students assigned scores higher than 3. It is readily 
apparent that many had been achieved class goals. Students had the best understanding 
of the concept of epidemiology and the basic terminology, which seems to have led 
them to understand the importance of epidemiological perspective in public health 
nurse. Particularly we think that because risk factors by which students who are bad at 
mathematics often stumble were understood from the results of quizzes and the 
comments of class portfolio. The understanding was further deepened through the 
review in the next session of the class and repeated questions in quizzes. 

However, 11 students (10.9%) assigned a score lower than 2 for at least one goal. 
The goal with the lowest achievement was Goal 5: “Able to explain main population 
statistics and health statistics”. Ten of the students were included here. This is a 
learning item in other subject. Therefore, cooperation between subjects is regarded as 
necessary. 

4.3. Results of active learning methods  

With regard to the seven methods, the five levels of evaluation results are presented in 
Table 3 as to whether they were used for the promotion of learning, motivation for 
learning, and achievement of the class goals. The highest personal average score was 5 
points; the lowest was 1.6 points. Most methods were evaluated as scoring higher than 
3. However, a lot of students assigned scores lower than 2 only to the home page for 
quiz learning, which revealed that it was not used very much. Furthermore, students 
who gave a score lower than 2 for at least one of all methods were 35 (34.7%); 30 of 
them did not use the home page for quizzes. 

Opinions commonly found in free descriptions were the following: “Clicker was 
interesting”; “It was easy to understand because a quiz was provided in each session”; 
“I was happy to get a comment to the class portfolio every time”; and to create quizzes 
was “beneficial”, or conversely “a burden.” In addition, an opinion that “It was an 
easy-to-understand class because it had concrete examples and slides with main points” 
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was commonly shared. Moreover, there was an opinion that “I will mainly use 
textbooks and class notes for the national examination.” We think the following points 
led to visualize learning results and presented a clear idea of learning methods for the 
national examination two years later: conducting the class and tests particularly 
addressing the textbooks; and having students create journal notes. 

Finally, the student whose self-evaluation was the lowest gave the following 
comment: “It was difficult and full of content, but I think that I was taught in an easy to 
understand manner. I was glad that you looked at the portfolios carefully. I wish I could 
have been more interested in epidemiology.” Challenges remain for how to arouse 
students’ interest in epidemiology. 
 

Table 2. Achievement of Class Goals (Average) 
Class goals Average 

score 
1 Able to understand and explain the concept and basic terminology of epidemiology 3.9 0.7 

2 Able to explain plague frequency and risk, or effective indicators 3.7 0.7 

3 Able to explain survey methods in epidemiology 3.6 0.8 

4 Able to explain the principle and method of group medical examinations 3.5 0.7 

5 Able to explain main population statistics and health statistics 3.6 0.8 
6 Able to explain main diseases’ frequency and distribution, and risk factors and 
prevention 

3.8 0.8 

7 Able to explain the importance of an epidemiological perspective in public health nurse 
activities 

3.8 0.8 

 
Table 3. Evaluation of Active Learning Methods 

Tool Average score 
1  News presentation on epidemiological survey 4.0 1.0 
2 Quiz and test 4.6 0.7 
3 Class portfolio 3.9 0.9 
4 Announcement of test statistics 4.2 0.9 
5 Clicker 4.1 1.0 
6 Quiz creation 3.8 0.9 
7 Quiz home page  3.2 1.2 
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Abstract Informatics education in the nursing career varies in each curriculum, and 

directly impact in training and future development of nurses in the professional field. 

While the proposed curriculum is based on essential minimum content for 

professional training, it was necessary to update it according to current 

technological development, considering the different profiles of students and 

practice settings, labor and academia. The pedagogical proposals were redesigned 

in two informatics courses of a Bachelor of Science in Nursing (BSN) at Hospital 

Italiano de Buenos Aires. We adapted the curricula tailored on prior knowledge, 

educational path and needs of the students identified and made explicit by them at 

the beginning of the courses. At the end of the courses, the students surveyed said 

that the changes were appropriate 

Keywords. Nursing Informatics, Computer science education, Nursing education, 

Information literacy, Nursing curriculum 

1. Introduction 

The 20th century it has been called the 'age of information'. And it is considered that the 

current will be described as the era of the 'information process' since it is one of the 

most valuable contemporary resources as well as also the ability to use it effectively [1]. 

Historically, the processing of information has been the subject of nurses and integral 

part of their profession, but since the information technologies and communication 

were included as tools in hospitals, professional practice; access to information in a 

timely manner, decision making, monitoring and evaluation of nursing care were 

significantly modified [2]. 'Information literacy' represents the ability to recognize 

when information is needed in addition to knowing locate it, evaluate it and use it. As 

informatics skill means being able to effectively and efficient use technological devices 

as needed [1]. The level of information literacy and technologies management required 

for nurses is the expected of any professional of this century with education, so if using 

them in the professional field increases more and more, possessing proper training is 

necessary. Nevertheless, these conditions are not met in all cases [3]. Therefore, we 

consider it essential that both nursing organizations and institutions of formal education 

to review its curriculum proposals and educational objectives and encourage of digital 

skills hope the future professionals develop, increasing the computer and informational 
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training, according to the different recommendations [4]. In this regard, some training 

paths of nursing students have been modified according to technological advances in 

the field of health, promoting the development of those digital and informatics skills 

necessary for professional performance. While the literature realizes the different 

arguments and positions on the incorporation and development of these skills in 

undergraduate education, inclusion of them in nursing training programs has not been 

mass, resulting in some limited cases or varied [5-6]. Nor abound studies evaluating the 

competences of nursing students [7]. 

Being able to compare the different curricular and pedagogical approaches in the 

field of computer science undergraduate training in nursing and, to analyze the 
recommended practices according to the literature, promotes the review and updating 

content to enrich teaching towards academic quality in line with the demands of today's 

professional field training. This paper describes the findings of a pilot project of 
content review and updating in two educational informatics courses in a Baccalaureate 

Science in Nursing, according to the needs and expectations of students and from 
teaching strategies and educational decisions carried out.�

2. Methods 

Hospital Italiano de Buenos Aires (HIBA) is a highly complex university hospital with 

a 150-year history. It belongs to a health nonprofit network with an infrastructure of 

750 beds. In addition, 1500 nurses, 2800 doctors and 1900 employees works at the 

organization. It possesses a research institute and a University Institute (UI) that offers 

university education in health sciences, between them nursing. Degree in nursing takes 

place over five years. After the first three years the student gets an intermediate 

diploma that qualifies for professional practice as registered nurse, and can continue 

studying for two more years and graduate with a degree in nursing. The computer 

science course is part of the curriculum, featuring four courses (Basic computer science I 

and II and Applied computer science I and II) on four of the five years program. The 

teaching staffs of each subject review and update every semester the proposals and 

pedagogical objectives with a strong focus on innovation. Figure 1 shown the structure 

of the courses’ contents: 

Figure 1: Contents of basic and applied computer science courses of the Nursing degree program at HIBA�
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Student groups are characterized by heterogeneous in age and educational paths 

partly due to socio-economic and labour conditions that determine the choice of nursing 

profession in Argentina, influenced by the need to be able to enter the labour market 

as quickly as possible. In the 3-year program students groups are formed by pupils 

whose age is usually between 19 and 40 years. In the program of two years 

remaining to get the nursing degree, the age range in some cases amounting to more 

than 50 years (for this training program, the UI also accepts nurses of other academic 

institutions). Accordingly, prior knowledge of students about the field of basic 

computing and informatics nursing as well as use of technology skills fluctuate, 

generating the need to adapt the pedagogical proposal at the beginning of each courses, 

in a way that provide comprehensive and relevant training for all recipients.�

The development and adaptation of the pedagogical proposal, was carried out 
during the first semester of 2015. The teaching staff reviewed the educational contents 

of the two subjects: Basic computer science II and Applied computer science II and 

then the results of the evaluation surveys of the previous year (the surveys are 

conducted at the end of each course and research on: student satisfaction, teaching 

strategies and performance, relevance of subject content, educational resources and 

assessment, among others). With the aim to collect students' perceptions and 

expectations about the informatics courses, we held face-to-face meeting and debate 

with each group for exploratory purposes. Then, we recorded what happened and 

compared the findings with the subjects’ evaluation surveys of 2014, redesigning the 

proposal of contents according to a) student's needs and expectations, b) curriculums 

review of other universities that provide Nursing degrees and include informatics in 

their programs, c) minimum curriculum content pursuant to the recommendations of 

the International Medical Informatics Association (IMIA) on Education in Health 

Informatics as part of Nursing programs [8], and feasibility. The updated version of the 

program was communicated to UI and after approval to the students, and then applied 

to the courses of the 2015 first semester. At the end of the semester, subjects’ 

satisfaction surveys were administered again, implemented via online questionnaires, 

conducted with 'Google form®' and available in the online learning platform 

(Moodle®) of the UI.�

3. Results 

Students accepted with enthusiasm to participate in the program update. The 

modifications consisted of deepening of content already seen in previous informatics 

subjects and the introduction of new ones. Nineteen students answered the surveys of 

the 32 students. Eighteen (95%) of the students expressed being Very satisfied/satisfied 

with the course general proposal, It is worth noting 12 of the participants (63%) 

considered the classes were new learning facilitators, and 17 responders (90%) 

expressed the courses’ contents were Very relevant/ relevant for their academic and 

professional training. The contents highlighted were 

a) search and access information, 

b) web 2.0 tools, and c) electronic nursing record. 

The same topics were suggested in the exploratory instance (face-to-face 

meeting). All of the students expressed the evaluations agreed with the class contents 

and approach and the comprehension by the students joint with their professional 

practice environments. Regarding the least liked of the course, most complained about 
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the infrastructure and logistics (poor internet signal, lack of computers availability or 

maintenance), and they proposed the improvement of these aspects. Finally they 

suggested if students have previous knowledge of basic computer science, the courses 

should be 'optional'.�

4. Discussion 

We described the experience of updating and adapting the content of informatics 

courses for nursing degree students, according their needs and expectations, and 

teaching strategies. When we asked about satisfaction, they responded satisfactorily but 

some students proposed to change the mandatory nature of the courses. Youngest 

students with IT background tended to believe that the course should be optional. 

Students with basic knowledge (usually they resume studies years after the first 

diploma in nursing) wish to receive instruction on topics related to computer operation 

or office tools. We included topics that responded to their academic needs, job 

placement needs and to the recommendations on the levels of knowledge and skills 

expected developed by healthcare professionals [8]. 

The speed with which technologies are developed has led to daily appears a new 

version of a more intelligent, efficient and usable computerized system. The use of 

computer and technology information has expanded to health information systems and 

therefore to nursing. Currently, the nursing profession is based more and more on 

knowledge and technologies where the nurse acts as coordinator among all the 

information [9-10]. Then, more than ever, the review regarding what to teach about 

computer science to our nursing students is a discussion that we cannot afford to miss. 

The debate on the integration of computer science at different levels of nursing training 

occurs internationally and there are different positions and therefore, different 

proposals [6-11] Concerning this situation, there is many nursing training institutions 

where computer science is not even part of the curriculum [5]. Our greatest challenge 

was to design an updated curriculum, adapted to the students’ needs and expectations 

and related with their development in the professional field. In this experience, we 

actively engaged students to propose alternatives to its own learning path. The resulting 

educational proposals reduced the gap between their expectations and the content of 

current courses. We consider this is a valuable and challenging experience� for 

instructors to continue investigating and enriching the future of education in nursing and 

informatics�
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Abstract. Alongside the rapid rise in the adoption of electronic health records and 
the use of technology to support nursing processes, there is a requirement for 
nursing students, new graduate nurses, and nursing educators to embrace nursing 
informatics. Whilst nursing informatics has been taught at post graduate levels for 
many years, the integration of it into undergraduate studies for entry level nurses 
has been slow. This is made more complex by the lack of explicit nursing 
informatics competencies in many countries. Australia has now mandated the 
inclusion of nursing informatics into all undergraduate nursing curricula but there 
continues to be an absence of a relevant set of agreed nursing competencies. There 
is a resulting lack of consistency in nursing curricula content nationally. This paper 
describes the process used by one Australian university to integrate nursing 
informatics throughout the undergraduate nursing degree curriculum to ensure 
entry level nurses have a basic level of skills in the use of informatics. 

Keywords. Undergraduate nursing, curriculum, nursing informatics, education, 
curriculum development, competency 

1. Introduction 

In rapidly advancing technology-rich environments worldwide, nurses are expected to 
have proficiency in nursing informatics (NI) knowledge and skills to enable them to 
provide patients with high quality, safe and cost-effective care [1,2]. The evolution of 
information computer technology has had enormous impact on the healthcare sector by 
expediting healthcare services and enhancing the quality of patient care [1]. The 
implementation of electronic health record (EHR) systems has been supported by 
national initiatives and projects internationally since 2000. This support for 
implementation of technology at all levels has further increased global demand for 
work-ready graduate nurses who are proficient in using NI tools efficiently and 
effectively, where in use to support the delivery of high quality and safe patient care in 
hospital settings [3, 4].  

Numerous studies have reported the gap between graduates’ knowledge and skills 
acquired at university and the nursing competencies graduates are expected to 
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demonstrate in practice [for example; 5,6]. This paper describes one university’s 
journey in the process of integrating NI in the design phase of a new undergraduate 
curriculum. 

2. Background 

During the late 1970s informatics researchers began efforts to identify and develop NI 
competencies [7, 8]. A set of four NI competencies’ levels developed by Staggers and 
her colleagues [8] were later used by other NI researchers to evaluate the extent to 
which NI knowledge and skills were integrated in nursing courses [9,10,11]. Early NI 
competencies focused primarily on computer skills and basic information knowledge as 
the definition of NI emphasised technology use [12].  

 Academic healthcare educators were urged to teach core informatics competencies 
to prepare graduates who could be competent in providing safe patient care during the 
early 2000’s [13]. The Technology Informatics Guiding Educational Reform (TIGER) 
Initiative developed by nurse leaders was specifically aimed at preparing nurses and 
student nurses to meet NI competency requirements to suit technology-rich work 
environments [4]. The Quality and Safety Education for Nurses (QSEN) Project 
focused on six competency domains including informatics and evidence-based practice 
[4]. These were used to assess new graduates’ information technology skills, and 
measure the extent of NI competencies in nursing curricula [4,14]. 

Partnerships between nursing schools, health system suppliers and educational 
software program developers have provided nursing students with opportunities to 
practice electronic documentations, care planning, medication information management 
and searching for evidence as part of a decision-making process [13,15,16]. There has 
been little improvement in NI education at undergraduate level worldwide despite these 
efforts. There are few nursing programs including in Australia, Canada, Denmark, and 
the USA where NI is formally integrated as part of the undergraduate nursing curricula 
[11, 17].    

Numerous studies have identified that nursing students are not prepared to use 
EHRs in clinical settings [18,19].  Even experienced nurses need more training to 
efficiently and effectively make use of EHRs. Additionally, a lack of national NI 
competency standards has led to ad hoc NI competency levels and statements suitable 
for graduates nationwide. The purpose of national standards is to prescribe the structure 
and content for nursing programs to achieve the desired outcomes. They provide a 
framework for ensuring high quality nursing education is able to be delivered by 
educational institutions to ensure graduates are prepared for using NI competence in the 
workplace [20].  

In 2012 the Australian Nursing and Midwifery Accreditation Council (ANMAC) 
released new standards for accreditation of nursing education and acknowledged the 
importance of developing “the capacity to innovatively use information technology and 
electronic resources to research the growing evidence base for improved care and 
treatment methods” [21]. As from 2013, undergraduate nursing degrees must include 
NI to achieve accreditation in Australia. However, the required curriculum redesign to 
include NI is complicated by the lack of national NI competencies for undergraduate 
nursing students.  
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3. Methods 

The nursing undergraduate degree in Australia is a three-year degree, resulting in 
registration as a graduate nurse. All degrees must be accredited by ANMAC and 
registered with the Nursing and Midwifery Board of Australia. The accreditation 
process is comprehensive and takes at least nine months to complete. The initial stage 
of curriculum development requires the mapping of all content against the nursing 
competencies and the ANMAC requirements [21]. This includes the development of 
unit (sometimes known as course in other jurisdictions) outlines for every unit 
throughout the degree.  

Once the unit outlines are assessed by the ANMAC accreditation team the NI 
specialists review them for areas where NI could and should be included. In this 
instance there are 25 units across the three-year degree and nursing informatics is 
overtly included in 21 of these units. The units where NI is not included are where 
students are on professional experience placement periods in different healthcare 
environments. However, it is anticipated the students will gain workplace related NI 
skills during these practicums.  

Through this review process a constructivist approach is employed. The principles 
of educational scaffolding and modular development were used to build knowledge and 
skills in support of the development of competency. This commenced with the basic 
premise that although students have experience with technology in their daily lives they 
are not experts in such use or in concepts underpinning their relevance to the workplace. 
For example, the understanding of professional use and rules underpinning the use of 
social media is one of the initial skills required by students, but is rarely taught. The 
content and context of each NI component was mapped to ensure it linked with the 
degree requirements.  

As there are no currently accepted NI competencies in Australia, the content was 
mapped against the TIGER [22] and Canadian Association of Schools of Nursing entry 
level competencies [23]. Each competency from both sets of competencies was found 
to be included in the newly developed curriculum content.   

The work of developing the nursing degree course content was undertaken with the 
leads for each unit. The lead role was undertaken by a member of faculty with 
responsibility for, and expertise in, the development and content for the individual unit. 
The content consistency, continuity, and scaffolding was the responsibility of the year 
leads who ensured that all nursing competencies were addressed and that content was 
consistent and not replicated. The introduction of the NI content was undertaken by the 
NI specialists in collaboration with the writing teams. The core premise was that NI 
should become integrated throughout the degree, and not be viewed as additional or 
separate from the core unit content or context. 

The final stage, yet to be completed, is the development of an education package 
for the staff teaching the degree. This package will provide teaching staff with basic 
skills and understanding of NI to ensure that they are confident and competent in 
teaching the content to their students. The development of the education package for 
teaching staff is essential to complete the process of integration. 
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4. Discussion 

Educational preparation of graduate nurses to be competent in NI is essential in 
rapidly-evolving, technology-rich and chaotic clinical environments. High quality, safe, 
and cost-effective patient care can be provided when NI is employed efficiently and 
effectively within healthcare environments. Unfortunately, nurses’ actual NI 
competency levels are frequently inconsistent and nursing students are inadequately 
prepared to use NI proficiently. It is also recognized that most newly-registered nurses 
lack ICT skills, information literacy, and NI knowledge and skills, and they use 
interpersonal information sources, including their colleagues, rather than using the 
most up-to-date evidence based resources. These practices can threaten patient safety 
and contribute to reducing the quality of patient outcomes.  

In 2012 a set of national NI competencies was developed for Australian nurses 
[19] but these are yet to be ratified and adopted by national accreditation bodies. 
Approved NI competencies linked to the ANMAC accreditation standards are essential 
for consistent inclusion of NI in all undergraduate curricula. Until NI competencies for 
undergraduate nurses are mandated we will continue to see underprepared graduate 
nurses in healthcare organisations. 

Lack of faculty NI understanding and confidence has been identified as an 
inhibitor to the implementation of integration of NI into nursing curricula [19]. The 
inclusion of an education module on NI for all teaching staff is required to assist them 
in becoming familiar with, and interested in, the concepts of NI and how these impact 
on daily nursing practice. Lead time and time to practice newly acquired skills will also 
impact on the preparedness of faculty to be able to competently and comfortably 
integrate NI into their teaching. 

Integration of NI both vertically and horizontally throughout the undergraduate 
nursing degree is essential to normalise NI as integral to core nursing activities. This 
process will ensure that NI becomes embedded as part of learning to become a nursing 
rather than an adjunct activity. To date the majority of NI courses have been post-
graduate specialist degrees. These degrees remain essential for those intent on 
becoming NI specialists, but the inclusion of NI throughout undergraduate degrees is 
the starting point for cementing NI as a recognised function within all healthcare 
organisations. 

5. Conclusion 

Early education of nurses in the principles and use of NI is essential to enable them to 
provide high quality, safe and effective care in healthcare environments for today and 
the future. Whilst there is a continued need to maintain specialist post-graduate courses 
in NI there must be a set of workforce entry level NI competencies and requirements 
for all nurses. This paper has described the process used by one Australian university to 
integrate NI throughout the undergraduate nursing degree to ensure entry level nurses 
have a basic understanding and appreciation of NI. It is anticipated that this process can 
be used to guide other Universities integrating NI into undergraduate nursing curricula. 
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Abstract. Mobile technology is being trialed in nursing education to support 
students in clinical practice, as it can provide instant access to high quality 
educational material at the point of care. However, most educational mobile apps 
are generic, off-the-shelf applications that do not take into consideration the 
unique needs of nursing students, who can require personalised software solutions. 
This study adapted a socio-cognitive engineering approach and through a series of 
focus groups with final year nursing students explored the co-design process and 
gained their input on the design and functionality of a clinical skills based 
educational app. Results showed students required an uncluttered interface that 
was fast to navigate and easy to use in busy clinical environments. They also 
requested simple visual descriptions of key clinical skills and equipment to enable 
them to quickly refresh their memory so they could perform the skill in practice.  

Keywords. Nursing student; clinical education; mobile technology; mobile app; 
co-design; co-production; co-creation 

1. Introduction 

Nursing students often find clinical practice a challenging environment due to a 
number of issues that affect their learning processes. These include but are not limited 
to the theory-practice gap [1], nursing students’ lack of experience [2], the ad-hoc 
nature of learning in acute ward environments [3] and poor clinical supervision [4]. 
Alternative ways to support the education of undergraduate nursing students in clinical 
settings include the use of different types of information and communication 
technologies (ICT) [5]. However, numerous barriers exist for nursing students who 
want to use ICT in clinical areas such as sharing limited computer resources and having 
poor digital literacy skills [6].  

Mobile technology has been the dominant digital platform over the last decade due 
to its ever advancing functionality, low cost, portability and ease of use which help 
address many of these difficulties. As the technology has progressed so has its use in 
nursing education with Personal Digital Assistants (PDAs), iPods and tablet computers 
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all being trialed and evaluated to provide better access to quality educational material 
for nursing students at the point of care [7].  

However, many challenges to using mobile technology in clinical nursing 
education exist such as a lack of tailored applications that suit the specific needs of 
nursing students [8]. The aim of this study is to explore the co-design process when 
creating a clinical skills based smartphone app and identify the features and functions 
nursing students need in a personalised educational app. User-centred design principles 
should help to create m-learning solutions that better fit the needs of nursing students 
and ease some of the pressures they experience training in clinical settings [7]. 

2. Methods 

The study was grounded in the Theory of Mobile Learning (see Figure 1) as it provides 
a dual framework that on the one hand offers a technological model for software 
developers to propose design requirements for mobile learning platforms and also 
provides a communication or semiotic model to better understand pedagogy and 
learning in a mobile age [9]. Ethical approval for this study was granted by the Social 
Research Ethics Committee at University College Cork, Ireland. A convenience sample 
of final year undergraduate nursing students from a Bachelor of Science Nursing 
programme were recruited to the study via Clinical Placement Coordinators in a local 
training hospital. Participation was entirely voluntary and the research team was not 
involved in teaching this group or evaluating their academic or clinical work.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1: Theory of Learning for the Mobile Age [9] 
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2.1.  Data Collection & Analysis  

Two in-depth co-design workshops, lasting 60 minutes each, were held in July 2015 
during a continuing professional development day at a local hospital where students 
were completing their clinical training. Each workshop consisted of ten final year 
nursing students and a facilitator (SOC). Informed consent was gained from all 
participants and the discussions were audio-recorded and transcribed verbatim. A co-
design methodology was adapted and began with an analysis of nursing students’ needs 
through a general question and answer session. This was followed by discussing 
specific clinical scenarios and sharing personal stories of learning challenges students 
encountered in practice. A brainstorming session concluded the workshop which 
involved drawing design diagrams and brainstorming charts of how the educational app 
should look and function [10]. Data was analysed thematically using the framework 
approach [11] and informed by the Theory of Mobile Learning. A thematic coding 
framework was developed collaboratively by coding, indexing and charting the data 
into an overarching matrix of themes. QSR NVivo 10 was used to facilitate analysis.  

3. Results 

The results of the co-production workshops centred around three themes namely; how 
the app should look and function, what types of educational content nursing students 
required and how to use the mobile application in clinical settings. 

3.1. Design & Functionality  

Simplicity in terms of design and function was the overriding factor for students who 
wanted an app that could be used quickly in clinical areas. Students requested an 
uncluttered interface which would not distract them from the task of refreshing their 
knowledge on a particular nursing skill. A straight forward navigational menu and 
search bar were other items students felt would help them reach educational 
information they needed quickly. They requested content be presented in an easily 
understandable format such as images with basic text descriptions, that were free of 
medical jargon, as they would be quick to review and assimilate. 

Short video clips of clinical skills were discussed as another option but some 
nursing students felt they could be impractical to use as a quiet environment would be 
necessary to absorb the information. Overall students preferred a streamlined tree like 
menu structure that could be drilled down to access visual educational material or 
searched quickly from the main menu (see Figure 2).  

3.2. Educational Content 

The educational material which was most sought after by nursing students was in 
relation to pharmacology. Several expressed concern about the complexities of 
medication management and thought the app could help them prepare and administer 
drugs more safely. Information on wound care, in particular how to correctly grade 
pressure ulcers and choose wound  dressing, was also highly valued as training material 
as it would aid decision making and enable students to work more efficiently. 
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Educational information about more advanced skills and specific pieces of equipment 
was also requested as nursing students often encountered different versions of the same 
device across a variety of clinical areas and were asked to perform additional nursing 
skills in the final year of their training. Other non-skills related content for the app such 
as a description of medical abbreviations, general anatomy and physiology related to 
specific diseases and conditions, and information on biochemistry and blood results 
was also mentioned by nursing students as being valuable educational material.   

3.3. Usability  

Although the focus of the co-design workshops were to discuss nursing students 
educational needs in relation to clinical skills and how an app should look and work, 
aspects related to how mobile applications should be used in clinical practice also 
emerged. For example, one participant noted that students should inform patients of 
why they were using mobile technology to avoid any confusion and to maintain the 
professional image of nursing. Other students felt this should extended hospital wide to 
circumvent negative attitudes held by some nursing staff and other health professionals 
in relation to using mobile technology in clinical settings.  

 
Figure 2. Screenshots of the prototype app as a result of the co-design workshops 

4. Discussion 

The results demonstrate that mobile devices and educational apps are used within 
socio-cultural systems and nursing students’ educational needs are influenced by 
established practices in health service settings. Any clinical skills based app needs to 
ensure students maximise their time and learn the required skills quickly and 
effectively in busy clinical environments. A preference for visual content, supported 
with simple short textual descriptions of clinical skills, was highlighted as important as 
this communication medium would be quick to process and put into practice. 

The dialectical relationship between the semiotic and technological systems was 
also apparent in the type of educational content nursing students required and how they 
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thought the m-learning platform should be used. Students clearly wanted more control 
over the educational material available to them and requested detailed step-by-step 
instructions on how to perform clinical skills as well as additional information on 
specialised pieces of equipment and more advanced techniques. This could reflect 
limitations within the context of their undergraduate education and the type of clinical 
environments students were training in. Finally, nursing students wanted any 
educational app to be accepted by both patients and health professionals, which would 
require clear communication about its use to ensure the professional image of nursing 
was maintained and students were supported to use mobile technology in practice.  

The first phase of the co-design process was effective in highlighting the learning 
needs of nursing students in relation to clinical skills and in gaining their input into 
creating a personalised mobile learning solution. The next step in co-creating the 
educational app will encompass a refinement and implementation phase, where detailed 
use cases and activity diagrams will lead to a specific prototype app and the m-learning 
system will then be piloted with nursing students in clinical settings and further refined. 
More research on co-design methodologies and educational apps in nursing education 
is needed to ensure the right technological systems are created to support student 
learning in both academic and clinical settings [7].  
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Abstract. Mobile applications are increasingly being deployed in healthcare and 
nurses are expected to use them during their education, practice and during 
training of patients. In this paper we describe how an approach to modelling user 
needs known as the user-task-context matrix has been applied to help guide in 
developing requirements for new mobile applications as well as for selecting 
applications to be used in different aspects of nursing and patient education. The 
approach involves first brainstorming the different classes of users of an 
application and then specifying possible tasks the application can be used for. In 
addition, different contexts of use of the application are then specified. Application 
of the method is described for improving understanding of user needs in both 
design and procurement of healthcare apps related to nursing education. 

Keywords. Nursing informatics, mobile applications, education, user requirements  

1. Introduction 

In health education there is a need to expose students to a range of information 
technologies that they will use once they graduate.  The use of mobile applications in 
nursing education programs is also becoming more widespread. Students are expected 
to understand how to use mobile devices and health care applications to provide patient 
care.  Internationally, mobile computing competencies have been identified as being a 
competency that needs to be acquired to work effectively in health care [1].  This has 
arisen from the need of clinicians to be able to document clinical care at point of care at 
the bedside using mobile phones, tablets and/or wireless carts.  Such pressures have 
given rise to a need among nursing faculty and school educators to effectively identify 
how to educate nursing students about the use of mobile devices at point of care 
effectively. Despite these needs there are few frameworks that support nursing faculty 
and health informatics professionals in understanding how software could be used to 
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train nursing students about mobile applications and mobile devices.  In this paper we 
extend the work of Kushniruk and Turner [2] in the application of the user-task-matrix 
to supporting nursing faculty and health informatics professionals in identifying users 
and uses of mobile applications to support student nurse learning.  

2. Background: Review of the Literature 

With the introduction of health information technologies such as electronic health 
records, personal health records and mobile health care apps, health care software is 
used at point of care in the hospital and home care settings.  The modernization of 
health care has also fueled demands for health information technology literate (i.e. 
eHealth literate) student nurses [3].  In response to these pressures national nursing 
accreditation bodies have developed nursing informatics competency statements with 
the aim of encouraging colleges and universities who train nurses to integrate these 
competencies into their curricula [4].  In addition to this we have seen the development 
of varying strategies to support nursing faculty in integrating these competencies [3,4].  
There is a need to develop frameworks that can be used at a faculty level during 
curriculum meetings in conjunction with health informatics/information technology 
staff.  Such an approach could facilitate across the board nursing faculty and school 
level integration of competencies across a curriculum with the introduction of point of 
care mobile software used in healthcare settings.   

Over the past several years, there have been many mobile software applications 
that have been suggested for nursing student use. In extensions of this work nurse 
faculty have also begun to examine the role of mobile health applications as a tool that 
nursing students can use to support patient wellness and chronic disease management 
activities.  In terms of possible uses, such digital tools can be used by student nurses 
when educating patients about the quality of mobile health care applications and as 
interventions, prescribed by a physician, for a period of time with the known benefit of 
improving some patient outcomes.  In addition to this work researchers are beginning 
to identify opportunities for using mobile applications in the process of patient care.  
Here, nursing students would learn about how a mobile application can be used to 
document the patient’s current health status (e.g. documenting vital signs), record 
medication reconciliation activities, medication administration or to document nursing 
care.  In this paper we describe an approach that can be used to identify the types of 
software that students and faculty would benefit from in the varying contexts of an 
undergraduate nursing program.   

3. The User-Task-Context Matrix 

We employ the user-task-context matrix (described below) in identifying requirements 
for mobile health applications and devices for nursing students.  The matrix can be 
used by nursing faculty to identify requirements for nursing education and use of 
mobile health applications in different contexts of use. In order to specify the types of 
users of a health application (either under development or actively deployed), the types 
of functions or tasks that can be achieved using the application, and the range of 
contexts the application can be used for, the authors of this paper have created the 
User-Task-Context Matrix.  This extends a formalism known as the user-task matrix, to 
include a third dimension – namely context of use (an essential consideration in 
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healthcare) [2]. In developing requirements for a health information system or 
application the matrix can be used to help define three dimensions:  (1) the user 
dimension, which delineates the type or classes of users that use an application or 
system, (2) the task dimension, which specifies the type of tasks that different users are 
expected to be able to do using the system or application, and (3) the context of in 
which users carry out specified tasks (see Figure 1). 

 

 
 
Figure 1. User-Task-Context matrix (adapted from Kushniruk & Turner, 2012) 

 
Table 1 shows an example of how the concept has been extended in this paper to 
consider educational uses of mobile eHealth applications by different types of nurses. 
Along the left-hand side of the table is the list of possible classes of users of mobile 
applications in nursing. Along the columns of the matrix are the different tasks (or 
functions) that mobile applications could be used for in nursing education.  The cells of 
the matrix specify the contexts in which a specific user group could use a mobile app 
for carrying out tasks.  For example, in Table 1 the user group “Nursing students” 
could use a mobile application as a reference source in the classroom (in Context 1) or 
in the clinical setting (in Context 3). Applications can then be designed (or selected) in 
order to meet the needs of nursing students in these two different context by specifying 
use cases or design scenarios for each user-task-context combination.  

4. Applying the User-Task-Context Matrix 

We are currently using the user-task-context matrix to guide the development and 
specification of requirements for new systems and mobile apps being developed. This 
involves specifying the use of that device or application in terms of type of users, type 
of tasks and contexts of use. For each combination of user-task-context, specific use 
cases can be developed that describe scenarios (or examples) of that particular 
combination, and these can be used for driving development of storyboards for 
application design [2].  These scenarios can be used to guide the design of systems and 
applications. The scenarios can also be used to create clinical information processing 
scenarios (CLIPS) that can be used when testing already developed products to see if 
they meet educational needs and objectives in terms of users, tasks and contexts. 
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Table 1. User-Task-Context for differing possible uses of mobile apps in nursing education. 
 

   TASK    
       

USER Use of 
mobile app 
as reference 
tools 

Use of mobile app 
in documenting 

 

Use of mobile 
app to learn how 
to perform a 
procedure 

Use of mobile 
app for 
deploying 
quizzes 

Use of mobile 
app to 
demonstrate 
technology to 
students 

Use of 
mobile app 
in training 
patients for 
use  

       
Nursing 
students 

Context 1 – 
in the 
classroom  
Context 2 – 
on wards 
Context 3 – 
in the clinical 
setting 

Context 1 – 
documenting 
while on practica 
Context 2 – 
documenting in 
labs 
Context 3 – 
documenting in 
clinics 

Context 1 – in 
the classroom 
Context 2- in 
labs 
Context 3- in the 
clinical setting 

Context 1 – in 
the class 
Context 2- in 
labs 
Context 3 – 
during take 
home exams 

Context 1 – in 
the classroom 
Context 2 – in 
simulation labs 

Context 1 
– in  the 
office 
Context 2 
– in a 
patient’s 
home 

Lab 
instructors 

Context 1 – 
teach 
evidence-
based 
practice 
Context 2 – 
to test 
students 

Context 1 – to 
teach 
documentation in 
labs 

Context 1 – 
demonstrating 
procedures in lab 
Context 2 – 
demonstrating 
procedures 
during practica 

Context 1 –
giving tests in 
class 
Context 2- 
giving tests in 
labs 
Context 3 – 
giving take 
home exams 

Context 1 – in 
class 
Context 2 – in 
simulation lab 

 

Teaching 
faculty 

Context 1 – 
as reference 
during 
lectures 
Context 2 – 
as reference 
during labs 
Context 3 – 
to test 
students 

Context 1- 
teaching 
documentation in 
class setting 
Context 2 – 
teaching 
documentation in 
clinical settings 

Context 1- 
teaching 
procedures in 
class setting 
Context 2 – 
teaching 
procedures in 
clinical settings 

Context 1 –
giving tests in 
class 
Context 2- 
giving tests in 
labs 
Context 3 – 
giving take 
homes 

Context 1 – in 
the classroom 
Context 2 – in 
simulation lab 

 

Research 
faculty 

Context 1 – 
to provide 
patient 
interventions 
that include 
references 

Context 1 – to 
enter 
documentation 
during research 
studies 

Context 1 – 
testing and 
evaluating ways 
of teaching about 
new procedures 

 Context 1 – 
demonstrating a 
mobile 
application 

Context 1 
–  studying 
a mobile 
application  

Practicing 
nurses 
wanting 
continuing 
education 

Context 1- to 
update 
knowledge 

Context 1 – to 
learn how to 
document using 
mobile apps 

Context 1 – to 
learn about new 
procedures 

  Context 1 
– in office 
Context 2 
– in a 
patient’s 
home 

 
 

We can also use the user-task-context matrix to derive a checklist for matching 
educational apps to user needs in terms of tasks and contexts of use.  In addition, for 
systems under development, the user-task-context matrix generated during 
requirements gathering can be used later in the SDLC (System Development Life 
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Cycle) for creating scenarios that can be used to test a resultant system (to ensure it 
meets user and educational needs for different tasks and contexts) 

From our work we have arrived at the following sets of steps for creating and 
applying a user-task-context matrix: 
1. Brainstorming a list of user classes (e.g. nursing students, faculty, IT staff) – this 
can be done by setting up focus groups with faculty, students and IT support staff. 
2. Brainstorming a list of tasks the application can support in educational settings 
– for development of new applications, envisaged tasks the application would be 
expected to support are listed. 
3. For each user-task combination, brainstorming different possible contexts – 
here the possible settings where the application could be used by different type of users 
are delineated. 
4. For each user-task-context creating one or more scenarios of use (i.e. use cases) - 
these scenarios typically consist of page long descriptions of typical examples of a use 
of the application by a particular type of user in a particular context. 
5. Testing assumptions of the user-task-context matrix – this can involve 
brainstorming to check that all users, tasks and contexts are defined (in a focus group). 
6. Application of the User-Task-Context – We can use the matrix to help identify 
requirements for new software to be developed (as well as using it to identify potential 
commercially available software) that would support nursing education for different 
types of users in different context by creating testing scenario (or CLIPS) for each user-
task context combination as described above. 

5. Discussion 

In our current work we are applying the approach described in this paper to guide the 
design of new applications through a process of scenario-based design. For example, 
we are prototyping a range of mobile apps for use in nursing education as a reference 
tool for varying types of nursing students and faculty, for each of the varying contexts 
described in our user-task-context matrix. The approach is leading to more informed 
discussion about type of user, uses and contexts in which healthcare applications can be 
embedded in nursing education. We are also employing this structured framework 
when considering purchase of commercially available applications and software 
systems (for use in education and practice) by using the framework to test candidate 
systems for use by particular users for particular tasks in different contexts of use.  
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Abstract The growth of social media use has led to tension affecting the 
perception of professionalism of nurses in healthcare environments. The aim of 
this cross-sectional study was to explore first and final year undergraduate student 
use of social media to understand how it was utilised by them during their course. 
Descriptive statistical analysis was undertaken to compare differences between 
first and final year student use. No difference indicated there was a lack of 
development in the use of social media, particularly concerning in relation to 
expanding their professional networks. There is a need for the curriculum to 
include opportunities to teach student nurses methods to ensure the appropriate and 
safe use of social media. Overt teaching and modelling of desired behaviour to 
guide and support the use of social media to positively promote professional 
identity formation, which is essential for work-readiness at graduation, is 
necessary. 

Key words: Undergraduate nurse; social media; curriculum design; professional 
identity. 

1. Introduction 

In early 2015, the social media market leader Facebook had over one billion active 
accounts, of which 14 million were from Australia [1]. Responding to the growth in the 
use of social media and increasing tension about the effect of use on the perception of 
professionalism of health workers, professional bodies and higher education 
institutions developed social media guidelines [2, 3, 4]. Studies have documented that 
healthcare workers may inappropriately use the internet and social media in the 
workplace [5] and this may increase the perception that students use digital technology 
inappropriately [6, 7]. The rapid increase in the use of digital technology has led to the 
situation where acceptability of social media has outpaced the development of policy or 
guidelines to govern its use in healthcare environments [8, 7]. The integration of work 
and personal life afforded by mobile technology further complicates traditional 
boundaries between the workplace and private life that can cause confusion for students 
[9]. Current curriculum design for nursing courses in Australia does not include social 
media etiquette [10, 11] for use during work integrated learning or for professional 
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networking. Enabling access to technology while ensuring appropriate and safe use, in 
healthcare environments, must be addressed by educational institutions, healthcare 
organisations, professional groups and individual nurses. 

In 2012, the Australian Nursing and Midwifery Accreditation Council, the body 
governing nursing education in Australia, added the requirement that all accredited 
undergraduate curricula must include nursing informatics [12]. Interestingly, for many 
universities, informatics including social media etiquette has not been overtly included 
in the curriculum, and more specifically in the teaching about professional identity 
formation or professionalism. Despite efforts that have resulted in the development of 
Australian nursing informatics competencies [13] the current Nursing and Midwifery 
Board of Australia competency standards do not include nursing informatics [14]. 
Learning appropriate use of social media is an element of nursing competency in 
relation to developing professionalism. Understanding the use of social media by 
undergraduate students can assist in appropriate curriculum development. This paper 
reports on a study that aimed to explore student nurses use of social media and their 
media preferences for sourcing information. 

2. Methodology 

This cross sectional study was part of a larger, multi-site survey of undergraduate 
students undertaking Australian health profession training. Data collection was 
undertaken between July and November 2013, using a validated online survey, 
originally developed by Giordano and Giordano [15, 16]. This paper reports on 
information collected from undergraduate nurses at the University of Tasmania. 
Descriptive statistical analysis was undertaken using R to compare differences between 
responses from first and final year nursing students.  

3. Results 

Demographically there was little difference in the gender balance between the first and 
final year students (Table 1). The gender distribution of this cohort demonstrated 
females outweighed male participants in both first and final year cohorts. The mean age 
of female participants was 30.5 years with the mean age for males significantly higher 
at 37.8 years (p=0.012). When comparing first and final year participants the mean age 
of first year participants was 31.8 years with the mean age for final year participants 
31.9 years. 
Table 1. Respondents by gender and year. 

  First year (n=65) 51% Final year (n=61) 49% All (n=126) 

Male 12 18.50% 11 18% 23 18.25% 

Female 53 81.50% 50 82% 103 81.75% 

 
Respondents were asked, which of the following (radio, newspaper, magazines, 

journals, online media, television) is your primary source of information? Online 
media was identified as the preferred primary source of information by 43% of female 
respondents and 26% of male respondents. Thirty-two percent of female respondents 
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identified journals as their preferred primary source of information compared to only 
13% of male respondents (p=0.078). Male students were more likely to access radio 
(30%) as their preferred primary source of information compared to almost 5% of 
females (p=0.0012). Again, a greater percentage of males 30% identified television as 
their preferred primary source of information compared to females (15%). 

Respondents were asked about their usage of specific social media sites including 
Facebook and Twitter. Twitter was used by only 12% of nursing students, in contrast, 
Facebook was used by 87% of them. Female respondents (n=103) were more likely to 
use Facebook (89%) compared to males (78%; n=23). However, male respondents 
indicated that they were more likely to access Facebook on a daily basis (69%) 
compared to females (32%). Independent of frequency of usage females were more 
likely to follow a link to gain health related information with 37%, indicating that they 
would follow a link compare to 26% of males.  

When comparing first and final year respondents, Facebook was utilised by 89% of 
first year and 85% of final year respondents. Forty-six percent of first year and 68% of 
final year students indicating they used Facebook at least daily. Independent of the 
frequency of usage, 32% of first year students and 38% of final year students indicated 
they would follow a link to gain health related information. 

Final year students were asked if and how they used LinkedIn. Only 11% (n=7) of 
respondents indicated they did for connecting with employers, networking or job 
opportunities. Frequency of use by these students varied from once per day to about 
once per month.  

4. Discussion 

The survey results indicated nursing students used a variety of media platforms for 
information, knowledge building and connection. The lack of development from first to 
final year in the use of social media and their media preferences indicates there is also 
currently a gap in the curriculum to ensure appropriate guidance and support in the use 
of newer platforms. Curriculum design to enhance development of professionalism and 
promotion of positive professional identity formation by modelling and informing 
students about how to appropriately use social media in the classroom and during work 
integrated learning, is required. The similarity between first and final year nursing 
student’s use of social media may indicate limited development of online information 
seeking skills and behaviour. This deficit may impact on professionalism and reflect 
the need for curriculum development to ensure students use mobile technology and 
social media appropriately and safely.  

Social media has the ability to connect students with peers, colleagues and experts 
or organisations locally, nationally and internationally to assist them to remain up to 
date with important professional changes. Many organisations and recruitment agencies 
use social media, such as LinkedIn, to vet candidates, so maintenance of online public 
profiles to enhance employment potential is necessary. It is important that students 
learn to manage their social media presence early in their education. By understanding 
how to use social media professionally, through show casing their knowledge, expertise 
and connections it is possible to forge professional connections and strengthen their 
position for future employment. 

While professional social media guidelines are available, they lack specific 
information about how to use social media appropriately in the classroom or workplace. 
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The widespread use of Facebook by students indicates that preparation for use of social 
media is required. The findings of Pauleen et al [9] and McBride et al [5] indicate there 
is a blurring of boundaries by workers that requires guidance of students. This 
preparation of appropriate use needs to occur in the classroom or during simulation 
activities, to ensure the potential risks, benefits and challenges are understood by 
students. For example, modelling and practising appropriate use by demonstration of 
positive use to gain information about University or facilities; knowledge building 
about nursing; networking among peers in the classroom and colleagues in the 
workplace; finding resources; undertaking professional development and engaging in 
nursing activities. Undertaking simulation activities that promote clinical reasoning 
about the risks and challenges will enable students to gain an understanding about 
positive professional behaviour. Students can also learn about the need for maintaining 
infection control procedures. The promotion of a positive learning environment can 
reduce the risk of students being enculturated into current workaround practices or 
modelling poor professional behaviour during work integrated learning. 

There is a need to embed strategies to scaffold learning about professionalism in 
the use of social media across the units delivered in nursing courses at this regional 
university will assist with ameliorating the current situation where access to technology 
for learning is ad hoc [11]. The lack of consistency of access within and between units 
is confusing for educators, clinicians and students. It is up to leaders in nursing 
education to lead and develop mechanisms to ensure the next generation of nurses are 
equipped to manage and filter the overload of information to ensure students remain 
focused on the learning and when in the clinical setting they are patient-centred and 
aware health professionals. Incumbent on Faculty is the need to integrate and model 
appropriate use into classrooms and during work integrated learning, to ensure that at 
graduation nurses can interact with professional learning opportunities, minimise 
distraction of non-work related activities and be work-ready professional users of 
mobile technology. 

Limitations of the study include the self-reporting of data as well as the social 
desirability inherent in self-report measures. This may have resulted in social media 
usage being under or over reported. Whilst the cohorts were of similar size, there was 
an over representation of female students, however, this is consistent with the nursing 
workforce. The survey tool itself is potentially problematic as social media trends are 
rapidly changing and platforms regularly superseded. 

Further research to evaluate the impact of including social media etiquette in 
curriculum design could inform whether it has an effect on perceptions of nurses using 
social media and any change in professional identity formation or perceptions 
regarding professionalism. Additional study to capture the use of social media in 
healthcare environments will ensure that curriculum development remains abreast of 
emerging trends. 

5. Conclusion 

The majority of nursing students use social media for a range of purposes and in a 
range of locations, indicating a need to update nursing curricula to enable learning 
about appropriate use of these platforms.  Classroom and simulation activities should 
be used to model appropriate use of social media. Teaching undergraduate students 
social media etiquette in a safe environment can ensure the next generation of health 
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professionals develop and promote positive professional identity and professionalism 
regarding the use of digital technologies and social media. Overt teaching about 
appropriate use will maximise employment opportunities for students whilst 
minimising privacy risks and ensure that patient safety remains paramount in this 
rapidly changing environment.  
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Abstract. In this paper we present a longitudinal perspective of exchange of 

information providers in hospital and home health care. More specifically we 

address how this practice has changed over the last six years. In three different 

studies we have investigated how the information exchange between hospital and 

home health care throughout a patient transition from admission to discharge has 

changed over the last six years. The information processes have gone from being 

mainly paper-based to being digitalized. However, there are still professional 

challenges to overcome which may contribute to improvements for patients in 

transition. 

Keywords: Patient trajectory, hospital, exchange of information, longitudinal 

study, discharge, electronic patient record, electronic health record  

1. Introduction 

Efforts to keep patients out of hospital and care for them in their homes have become a 

mantra for meeting future health care challenges [1]. One consequence is that p��������
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��������������However, it is well recognized that the exchange of information needed to 

support such transitional care has been challenging for many years [3-7]. These 

challenges have implications for how patients manage their situation after a hospital 

stay [8, 9]. Providers report that information is insufficient or lacking at patient 

discharge [10]. Access to relevant, accurate, and timely information for providers who 

are involved in caring for patients is recognized as being significant for providing high 

quality and safe health care [11]. Therefore, it is imperative to improve how 

information is exchanged in health care. 

Introduction and use of EPRs has been proven to facilitate the provision of care 

[12]. In Norway, where the current study was conducted, all hospitals and municipal 

health care services have implemented and used electronic patient records (EPR) for 
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years. However, hospital and home health care settings have different EPR systems 

which are not compatible. Thus, oral communications, use of telephone and ordinary 

mail have been the usual ways of exchanging patient information across health care 

settings [13].  

To overcome this shortcoming, national initiatives were taken in 2011 and an 

electronic messaging system (e-messages) has been introduced in Norwegian 

healthcare. The e-message system was designed to support different phases of a 

hospital stay with a set of specific messages for targeted purposes, including some 

standardized messages and a dialog message. Our research question was: how has 

information exchange between hospitals and home health care throughout a patient’s 

transition from admission to discharge changed over the last six years?  

2. Methods 

This paper departs from three explorative studies addressing exchange of information 

between hospital and home health care services during patients’ transition between the 

two. All three studies were conducted in Norway. Data were collected by semi-

structured interviews in 2008, 2011/12 and 2014. Providers in both the hospital and 

home health care services were interviewed, but for the purpose of the present paper, 

we report on the hospital providers’ perspective. The hospitals were big university 

hospitals and at the two latter data collections providers at the same university hospital 

were approached. Of the total 53 participants who were interviewed, 22 were 

interviewed in 2008, 14 in 2011/12, and 17 in 2014. The inclusion criterion was that 

the informants must have been working for a minimum of six months to be able to have 

gained experiences about collaboration and information processes with the home health 

care services.  

All the interviews opened with the following question: ‘Tell me about your 

collaboration with the home health care sector’. This opening question guided us in the 

rest of the interview with the main topic of how they experienced their information 

processes and how they assessed the quality of their collaboration. All the projects 

were approved by the Norwegian Social Science Data Service. Access to the hospitals 

was given by the directors and the providers were recruited through a contact person in 

each department. All informants gave their informed consent.  

 

2.1. Analysis  

For the purpose of the current paper, we analysed data from all the three studies 

applying a deductive–inductive approach [14]. First, a matrix was developed for each 

of the studies in which a text element about the clinicians explained how information 

was exchanged at patients’ admittance to hospital, during the patients’ stay at hospital 

including discharge planning, and at patients’ discharge from hospital to home health 

care. Thereafter we identified text elements regarding how the providers exchanged 

information across the settings for each of the phases. Then we identified texts that 

highlighted critical information aspects during the patients’ transition and hospital stay. 

The matrix was useful for further inductive in-depth analysis of identifying changes 

over time. To ensure trustworthiness, the analysis was discussed in the team several 

times during the process.   
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3. Results 

The analysis showed two overall findings. The first finding was that the mode of 

exchanging information changed across the three data sets. The most remarkable 

change was the transition from using mainly paper-based and oral information 

exchange in 2008, via hybrid systems in 2011/12, to becoming digitalized in 2014, as 

shown in Table 1. The reason for these changes was that the collaborating 

organisations had developed and implemented integrated e-messaging in their EPR 

systems. At all the three points of data collection the informants pointed out that even 

though electronic communication had improved their access to each other, the 

telephone was still  an important tool for them to discuss relevant information.  

 

Table 1. Modes of information exchange 

2008 2011/12 2014 

Mainly paper-based and oral 

exchange of information 

across settings 

 

Initiatives for electronic 

exchange of information across 

settings 

 

Electronic messages 

integrated in EPR and 

the main mode for 

information exchange 

across settings 

 

 

The second overall finding was less visible but significant with regard to how 

communication and collaboration between the hospital and home care setting intervene 

in information processes and management in a patient trajectory from hospitalization to 

discharge. Table 2 shows how the characteristics of the collaboration in patient 

transition between hospital and home health care changed throughout a patient hospital 

stay from admission to discharge.  

  

Table 2. Characteristics of the collaboration in patient transition between the hospital 

and home health care setting 

Patient 

trajectory 

      2008   2011/12        2014 

Admission Information almost 

absent but wanted 

and requested 

Increased attention but 

not incorporated in daily 

routines 

 

Routinized but still 

vulnerable  

During 

hospital stay 

Power hierarchy  Contracting perspectives 

of patients needs 

Communicating and 

negotiating right level 

of care 

 

Discharge Limited awareness 

but arbitrary 

Increased awareness but 

insufficient 

Embedded in practice 

but not professionally 

anchored 

 

The “distance” between hospital and home health care diminished from 2008 to 

2014. At the first data collection there was little attention to the need for exchanging 

information at admission. With the introduction of e-messages to the nursing staff, this 

exchange of information went from being almost absent to being the normal practice. 

However, information exchange can still fail if nurses do not follow the guidelines. 
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The power hierarchy identified for the hospital stay period in 2008 refers to 

patients’ post-discharge needs. Hospital providers were not very aware of the 

knowledge the home health care nurses had about the patients. This tendency was 

obvious in the next study as well; however, in the second sample they had more 

discussions and addressed the level of information exchange at admission and 

discharge, while during the hospital stay reflects more the interaction and collaboration 

between hospital and home health care sector in their planning for the patients 

discharge and future care. In 2014 they communicated and negotiated about the 

patients’ post-hospital need via the electronic dialog message. And if they found it 

necessary they also used the telephone.  

At patient discharge the awareness of the need for discharge information went on a 

continuum from being very scars and limited to some awareness and to become 

eembedded in the nurses’ daily practice.  

4. Discussion and conclusion 

Most studies have addressed the exchange of information at patient discharge [10]. In 

this paper we explored exchange of information across the patients’ trajectory from 

hospitalization to discharge over the last six years. For the 10 last years the authorities 

in Norway have made recommendations and launched strategies to improve the 

information exchange between different health care settings [2, 15]. Our study shows 

that changes have occurred from the first initiatives taken at the national level in 2005 

to the present practice. The change that has had the most evident impact has been the 

introduction of the e-message system. Not only does it work as a tool for exchanging 

information but it also serves as a catalyst for the nurses’ awareness and reflection on 

what information collaborators need to receive to care for the patients. However, in line 

with previous studies, our study suggests that there are still professional challenges to 

overcome to ensure accurate information [7].  

The advantages of using e-messages go beyond what EPR provides as an 

information system. Even more than the EPR, which mostly documents treatment and 

care that already has taken place, e-messages also serves as a tool for communication 

and planning future actions. Nurses report that being able to connect with other care 

providers has led to more efficient, better quality and safer patient transitions [3]. 

Based on these studies we do not know the effect of these new systems on patients. 

This should be investigated in future studies. However, we conclude that the 

digitalization of patient transitions has improved the care processes. 
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Use of Patient Portals in Older Adults: A 
Comparison of Three Samples  

Eun-Shim NAHM1, Knar SAGHERIAN and Shijun ZHU 
University of Maryland School of Nursing 

Abstract. Recently, there have been national efforts to use patient portals (PPs) to 
engage patients in their care. Through PPs, patient can access their health records and 
communicate with care providers. These functions can be beneficial for older adults 
who manage multiple chronic conditions. The current nationwide PP implementation, 
however, lacks strategies for facilitating PP use in older adults. As a first step to fill 
this gap, this study examined the prevalence of PP use among older adults, the 
demographic characteristics of older adult PP users, and self-efficacy for using PPs 
using three samples (two national, one local). Findings suggest that older adult online 
users are receptive to PPs and can use them like other age groups. Approaches to 
engage older adults in PP use may differ from those for younger adults, as they have 
additional support needs. Further research is needed to identify optimal approaches to 
support older adult populations. 

Keywords. patient portal, older adults, health information technology 

1. Introduction  

The high prevalence of chronic illnesses is a serious public health problem in the 
United States, accounting for 70% of all deaths [1]. Older adults are at especially high 
risk for developing multiple chronic illnesses. Management of chronic conditions often 
requires long-term use of complex treatment plans [1]. Recently there have been 
national efforts to use health information technology (HIT) to empower patients to 
manage their health [2, 3]. One of the seminal HIT initiatives is the Meaningful Use 
(MU) incentive payment program [3]. Under this program, healthcare organizations 
nationwide are implementing secure patient portal (PP) websites, where patients can 
access their electronic health records (EHRs), send providers eMessages, and request 
medication refills [2]. These functions can be especially helpful for patients managing 
chronic illnesses [4]. 

Despite the potential benefits and widespread availability of PPs, only a small 
number of Americans are using them [5]. In a 2014 national household survey 
(N=3,677) [5], only 26.8% of adults reported using PPs. In the same year, 89% of 
Americans were Internet users, and the majority (72%) used the Internet to look for 
health information [6]. In addition to the overall low adoption rate, lack of PP use 
among older adults has been reported as an particular issue [7]. Recently, however, 
Internet use among older adults has increased rapidly, reaching 79% of adults age 55-
65 and 57% of adults 65 and older in 2014 [8]. Prior findings suggest that older adults 
are receptive to using PPs [9]. Findings from our previous studies with clinic patients 
[10] also showed that most older adult patients who are online users are willing to use a 
PP when its use is fully explained.  
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Many older adults, however, are not technologically savvy and have unique 
challenges in using PPs, such as training needs, privacy and security concerns, and 
usability issues [7]. The current nationwide PP implementation has not addressed its 
use among older adults, missing an important opportunity to improve health outcomes 
in a group that has high healthcare resource utilization. As a first step to fill this gap, it 
is important to understand the current PP use in different older adult populations and 
identify opportunities to maximize the benefits of PPs. In this study, we examined the 
prevalence of PP use among older adults, demographic characteristics of PP users, and 
the self-efficacy for using PPs in three different older adult samples (two national and 
one local) [5,10,11]. We also assessed the differences in PP use among older adults 
(adults age 50–64 vs. adults 65+).   

2. Methods 

2.1. Design 

This was a secondary data analysis using selected data from three data sets: (1) a 
subgroup of older adult online users from the 2014 Health Information National Trends 
Survey (HINTS) (national sample) [5]; (2) older adult online users from a 2015 
SeniorNet member survey (national sample) [11]; and (3) older adult online users 
recruited from a large ambulatory clinic in an underserved area for a randomized 
clinical trial (RCT) that tested effects of a PP education program (baseline data         
set) [10].  

2. . Data Sets and Variables Extracted 

The following three data sets are included in this study.  
Health Information National Trends Survey 4 (HINTS 4).  Using nationally 

representative samples, the HINTS regularly assesses the Americans’ need for, access 
to, and use of health information, as well as their health-related behaviors, perceptions, 
and knowledge [5]. HINTS 4 was conducted in 2014 (N=3,677 adults >18 yrs).  
Among the entire sample, 77.2% (n=2809) were online users. Among those, 36.3% 
(n=980) were adults age 50 to 64 and 22.9% (n=619) were adults 65 and older.  

A Survey of SeniorNet Members on Patient Portal Use.  SeniorNet (SeniorNet.org) 
is a leading online organization for older adults. It has more than 2 million members 
and 25 older adult learning centers across the nation [12]. The median age range is 60-
75 years. In July 2015, an online survey was conducted among its members to assess 
their PP use (having PP accounts) [11]. The 17-item questionnaire included variables 
on participants’ Internet experience, PP use, and self-efficacy for using PPs, as well as 
selected demographic information. A total of 553 older adults completed the survey.  

Older Adult Clinic Patients Who Participated in an Online PP Education Trial.     
A baseline data set from a two-armed RCT that tested the effects of a PP education 
program was included in this study. Adult patients 40 years and older who used the 
Internet but did not have a PP account were recruited from an outpatient clinic located 
in an underserved inner city [10,11]. Among 74 participants, 58 (78.4%) were 50 years 
or older and included in this study. During the enrollment, all patients received a brief 
face-to-face introduction to the PP and were encouraged to sign up for it.  
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The variables extracted from the datasets include (* missing from a dataset): 
� Demographics (age, gender, ethnicity, race, education etc.)* 
� Internet experience (years)*    
� Self-efficacy* for using PPs was assessed by a modified 4-item Self-Efficacy 

for Computer-Based PHR scale [13]. (α =.97 [10]) 
� PP use was assessed by whether the participant had an active PP account.   

2. . Data analysis 

The extracted data were cleaned and screened for any missing data and out-of-range 
values. The mean missingness was 4.4% for the Senior Net (n=553)  and 1.4% for HINTS 
4 (n=1519) datasets. There was no missing data in the clinic dataset (n=58). Descriptive 
data analyses were performed using means, standard deviations, ranges, proportions, 
and frequencies. Chi-square tests were used to test whether proportion of PP use differs 
by age group among the whole sample and among the online users, respectively. 

3. Findings 

Table 1 summarizes the overall findings from the three samples.  

Table 1. Demographic and descriptive characteristics of three Internet user samples 
Clinic (N=58) SeniorNet (N=553) HINTS 4 (N=1519) 

50-64 (n=45) ≥65 (n=13) 50-64 (n=54) ≥65 (n=470) 50-64 (n=931) ≥65 (n=588)
Age (yrs; Mean [SD]) 58.1 ( 3.6) 70.1 (3.9) 60.0 ( 3.6) 75.16 (6.7) 57.0 (4.3) 71.3 (SD, 

9.6)
Gender: Female (n, %) 34 (75.6) 8 (61.5) 44 (81.5) 291 (61.9) 527 (56.6) 296 (51.5)

Race (n, %) 
White 
African American 

 
17 (37.8) 
22 (48.9) 

 
7 (53.8) 
5 (38.5) 

 
47 (87.0) 

3 (5.6) 
428 (91.1)

14 (3.0)

 
708 (76.0) 
171 (18.4) 

588 (85.5)
61 (10.4)

Educational status (n, %) 
Up to high school 
> Some college 

 
11 (24.4) 
34 (75.6) 

 
11 (24.4) 
15 (33.3) 

 
0 

54 (100.0) 
35 (7.4)

435 (92.6)

 
185 (19.9) 
744 (80.0) 

131 (21.3)
485 (78.8)

Internet use (yrs; Mean [SD]) 15.6 (7.8) 14.2 (8.4) 20.2 (6.1) 18.6 (7.21)  

PP Self-Efficacy (Mean, [SD]) 309.6 (96.2) 310.0 (86.7) 298.2 (108.1) 273.5 (127.7)  

Have PP: Yes 31 (68.9) 12 (92.3) 32 (59.3) 288 (61.3) 309 (32.0) 175 (29.8)

The following describes the findings from the three samples.   
Older adult online users from HINTS.  Among adults age  >50, 71.0% (n=1519) 

were online users. The mean age of those was 62.9±9.1 years (range, 50–98). Among 
those age 50-64, 81.0% (n=931) were online users, and among those age >65, 59.5% 
(n=588) were online users. The percentage of PP use differ across age groups (p<.001) 
in the entire HINTS sample, while the difference disappear in the online users (p=.199) 
(Table 2).  

Table 2. HINTS PP use per age group 
  >18, n (%) 18-49, n (%) 50-64, n (%) >65, n (%) p-value 
All participants  (N=3617) 953 (26.3) 381(32.1) 318 (27.7) 193 (19.5) <.001 
Online user subsample (N=2772) 892 (32.2) 365 (34.1) 304 (32.7) 175 (29.8) 0.199 
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Survey of SeniorNet Members.  The mean age of participants was 73.59±7.92 
years (range, 50–95), and the average web experience was 18.58±7.12 years. More than 
half of participants had in at least one PP account (n=327, 60.6%), and 12.0% (n=65) 
reported that they did not know what a PP is. The mean PP self-efficacy was 27.4±12.8 
(range, 0–40).  

Older Adult Clinic Patients Who Participated in an Online PP Education Trial.  In 
the original trial, all participants were encouraged to sign up for a PP after a brief face-
to-face introduction to PPs. A total of 55 (74.3%) participants signed up for a PP after 
enrolling in the study. The mean age of participants was 60.8±6.2 years (range, 51–78) 
with an average Internet experience of 15.3±7.9 years. The average PP self-efficacy was 
31.1±9. 

4. Discussion 

Prior findings on the predictors of older adults’ online use included age, race, 
education, and economic status [14]. Based on our comparison of the three samples, the 
older adult online users recruited from the clinic that serves underserved population 
were younger than the samples from the national data set or older adult online 
community. The clinic and the HINTS samples showed similar educational 
backgrounds, as opposed to higher levels in the SeniorNet group. Both SeniorNet and 
the clinic patients included more women than men. The HINTS dataset, however, 
showed a more even ratio of women to men, which could have been due to the 
stratified sampling method used in the HINTS. The findings from this study suggest 
that the disparity in age groups may be greater in underserved population and mediated 
by education levels. Further research is needed with larger and more diverse samples. 
Regarding the differences in gender and race, findings must be interpreted in specific 
context. Based on 2014 national data [15], the Internet penetration rates between whites 
(85%) and blacks (81%) were similar, but only 12.7% of Americans are black. In this 
study, the selected clinic had a higher percentage of black patients (~60%) due to its 
location. The national survey [15] also reports a near-even ratio of men (87%) to women 
(86%); however, online studies often showed higher participation in women [16].  

Recent studies [7] have consistently addressed a lack of PP use by older adults. 
However, when PP use was assessed using only online user samples, the differences in 
age groups disappeared (Table 2). These findings were also confirmed by the 2015 
SeniorNet member survey [10] as evidenced by the fact that more than half (60.6%) 
had PP accounts. Based on the recruitment data from our clinic trial, 47.7% of 
participants who initially approached signed up for the trial, and a majority (74.3%) of 
participants activated their PP accounts. Overall, patients in the clinic had a PP 
activation rate of 20% to 25%. 

With the rapid growth of older adult online users, the findings from this study 
suggest a great potential to engage older adults in using PPs to manage their health. In 
particular, PPs can serve as an excellent tool to engage family caregivers in their care. 
Simply having a PP account, however, does not guarantee that older adults will use it to 
manage their health. Prior finding reported the importance of training in PP       
adoption [7]. More research is needed to identify effective approaches to offer 
necessary support to this group.   
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This  study  has  several limitations.  First,  a  few variables were not available in all 
three  data  sets.  Second,  SeniorNet  members  might  not  be  representative  of  all  older 
adult online users. For the local samples, this study included only one clinic.   

. Conclusion 

PPs can be effective tools to engage and empower older adults to better manage their 
health. To obtain expected outcomes from this potentially robust tool, it is vital to 
prepare and motivate older adults to use the technology. The findings from this study 
suggest that older adult online users can use PPs, just like other age groups. However, 
the approaches to engaging older adults in PP use may need to differ. Additional 
research and national policy support are needed in the current PP implementation to 
support this important population.  
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Abstract. Critical success factors in medication care involve communication and 
information sharing. Knowing the information needs of each actor in medication 
process in home care, is the first step to ensure that the right type of information is 
available, when needed. The aim of the study was to describe the needed and 
delivered information in home care in order to perform medication care 
successfully. A total of 15 nurses from primary home care participated a workshop 
focusing on medication treatment. The qualitative data was collected by focus 
group technique. Data was analyzed according to content analysis. Three 
medication information themes were formulated: Client-related information, 
medication, and medication error. The critical medication information were 
generic drug information, validity of the list of medication and client’s clinical 
status. As a conclusion findings, show the diversity of the medication information 
in home care. 

Keywords. Information flow, medication care, home care, critical information, 
care transition 

1. Introduction 

Medication care in the home context is challenging and complex. Many actors and 
organizations are involved. In addition to healthcare professionals, the older people and 
their caregivers as well as relatives have an important role in the medication 
management [1]. One vulnerable point in the care process, is care transition. Safe 
patient transitions depend on effective communication and a functioning care 
coordination process. [2]. During transitions from one healthcare setting to another, it is 
important to provide necessary information to patients, caregivers, and healthcare 
providers [3]. One of the critical success factors in medication care is communication 
and information sharing. Poor communication about patients’ medication across the 
levels of the health care system leads to numerous and potentially harmful medication 
error and increases risks associated with medication management [2][4].  

 According to Choo [5] an accurate description of information requirements is a 
prerequisite for effective information management. Knowing the information needs of 
each actor in medication process in home care, is the first step to ensure that the right 
type of information is available, when needed. Because information needs vary, based 
on the task and the goal, one needs to understand what kind of information is important 
to each actor’s role [6]. The purpose of this study was to find out what type of critical 
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information home health nurses require in home context. The aim of the study was to 
describe the needed and delivered information in the home care in order to perform 
medication care successfully.  

2. Methods 

This study used a qualitative approach [7] and the data were collected in a workshop in 
March 2014. A workshop technique was chosen to enable the collection of diverse and 
in-depth data. With this technique the participants were able to combine their own 
knowledge and reflective discussion with colleagues. The workshop was part of a 
regional development project related to means and models for medication information 
management in home care in Northern Savonia, Finland. The participants (15) in this 
study were registered nurses (13) and practical nurses (2) from primary home care 
representing different areas of Kuopio, which is a town in eastern part of Finland with 
107,000 inhabitants. 

Workshop cases included six themes with 25 cases related to medication treatment 
in home care: Medication information, medication dispensing, medication 
administration, medication change, medication error, and instruction error. The focus of 
the day was information. 

The participants were asked to describe what type of information they needed and 
how they received it. They were also asked what kind of information they delivered, to 
whom and what the method was. In first phase, the participants worked 30 minutes 
independently with their own theme and cases by adding their thoughts with post-its to 
flip chart. Then they continued as a group by discussing and adding more post-its to 
their own cases. In second phase, the groups circulated and added ideas to other 
participants’ cases with post-its, by using a different so-called “visitor” color. In the 
third phase the teams continued with their own themes, seeing what other groups had 
added to their own cases. Finally, each group wrote a summary of their ideas. Notable 
is that participants had also two other colors they could use, red for the critical issues 
and green color for the new ideas. 

Inductive content analysis was performed [7]. The analysis involved three phases. 
First, the original data source from the flip charts were transferred to an excel sheet to 
enable the sorting of data and providing an overall understanding. Secondly, the 
categories and sub-categories (meaning units) were formulated intuitively based on the 
first author´s experience. This was done by using a mind map-technique. These 
categories were checked and modified independently by a third author. Finally, the 
authors discussed and reflected together and three main categories and nine sub-
categories emerged. 

Participants were informed about the study. The study was approved by Kuopio 
City, Social and Health Services administration. There was no relationship between the 
researchers and the participants.  

3. Results 

The findings related to medication information flow in home care are presented 
according to the themes that were elaborated in the workshops where data were 
collected: Medication information, medication dispensing, medication administration, 
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medication change, medication error, and instruction error. For the sake of legibility, 
however, the themes medication information, medication dispensing, medication 
administration, and medication change are merged under broader theme Medication. 
Medication error composes its own theme. In addition to the aforementioned themes, a 
theme titled Client-related information will also be highlighted. The results (Table 1.) 
are presented by theme identifying the information needed and information delivered at 
the same time. 
 
Table 1. Medication information needed and delivered in home care 

Theme Needed Information Delivered Information 
Client-related 
information 

Basic knowledge of client’s clinical status 
Last epicrisis 
Details of the discharging hospital and the department 
Any history of substance or violence 
Next of kin 

Clinical status 

Medication  Generic drug information 
Validity of the list of medication 
Medication dispensing principles 

Generic drug information 
 

Medication error Generic drug information Generic drug information 
   

3.1. Client-related information 

Under this theme the most important information was the basic knowledge of the 
clinical status of the client. The demographics, medical diagnoses, ability to function, 
and what were the causes for recent hospital visits were found to be of vital importance 
for the home care personnel. Furthermore, the last epicrisis and information on the 
hospital and particular department where the client was discharged from were 
considered useful. Does the client have a history of substance abuse or violent behavior, 
and who is the next of kin of the client, were questions frequently raised. 

Under the theme Client-related information, the information delivered focused 
almost solely on the clinical status of the client. 

3.2. Medication 

The information the home care personnel needed and delivered in all the sub-
categories under this theme was overwhelmingly related both to generic drug 
information and the validity of the list of medication that the client has. Issues of 
concern in terms of generic drug information were related to the name of the drug, i.e. 
the registered trademark, what pharmaceutical preparation the drug consists of, the 
effecting substance, the indications, contraindications, and possible side-effects for the 
drug. The validity of the list of medication was challenged by issues such as is the list 
of medicine up-to-date, medication dispensing principles, is the medication delivered 
appropriately to the client, does he/she refuse from taking the medication, has this 
happened previously, what to do in such a situation, and whether as-needed drugs have 
been delivered appropriately. These concerns were prominent especially in terms of 
strong pain killers. Adequate measurement of the client’s pain caused concern, and the 
maximal dosing of pain killers in situations, when the client continues to be in pain.  

In home care, it seems to be a common situation that a client has two lists of 
medication, and verification of the most recent medication list is challenging. Even the 
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electronic version of a patient records accessible to home care personnel could not 
always be relied on.  

A common challenge turned out to be the delivery of client’s medication to a 
medication dispenser. If doubts about the appropriateness of the drugs delivered are 
raised, it seems to be burdensome and time-consuming to solve the problem.  

Some future ideas under the theme Medication were also revealed. Prehospital 
emergency medical care personnel should have access to the electronic patient records 
nationally, and it should thus be possible for paramedics to check the patient’s current 
medication. All the changes made to home care clients’ medication should be 
automatically registered to electronic patient records. It was also suggested that each 
person has a subcutaneous chip where all the patient records’ data are stored and could 
be retrieved. 

3.3. Medication error 

The information needed and delivered did not differ. The main issues included 
generic drug information, especially possible side-effects, and the means to ascertain 
the relevance and accuracy of the client’s list of medication. These issues were raised 
in almost every answer the participants gave. It was unanimously expressed or even a 
call that there should be organized one source where the patient data is updated without 
exceptions. The verification of the home care clients’ list of medication could be made 
of this point. 

4. Discussion 

The aim of this study was to describe the needed and delivered information in home 
care in order to perform medication care successfully. In summary, three themes came 
up: client-related information, medication, and medication error.  
     It was hardly a surprise that the clinical status of the client in home care was the 
most important piece of client-related information needed as well as delivered. 
Especially the latest hospital visits and diagnoses related to hospital stay should be at 
the disposal of home care personnel. Clearly, organizations should carefully analyze 
care transition processes, especially from an information flow perspective.  Nurses 
encounter challenges in ensuring successful information exchange during older 
patients’ care transitions. [2][4][8]. Unexpectedly information related to client’s 
possible history of substance abuse and/or violent behavior were high on the list of 
information needed. However, information delivered focused on the clinical status of 
the client. 
     The overwhelming share of information needed as well as delivered was to do with 
generic drug information and the validity of the client’s list of medication. This might 
reflect the home care personnel’s status and mastery of clinical pharmacy. Overall, this 
is an issue raising concern among Finnish healthcare personnel and institutes providing 
education and training for nurses. The need to improve knowledge of medications such 
as indications, contra-indications, side effects, and interactions, has been indicated in 
other studies [9].  
     The challenge of providing the home-care personnel with a reliable and updated list 
of client’s medication appears to be a major finding. This is above all a patient-safety 
issue, as well as an issue that appears to be placing excessive strain to home-care 
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personnel. One option is to start using more the medication reconciliation approach. It 
is a process of creating a complete and accurate list of a patient’s medications, 
including drug name, dosage, frequency, and route of administration, and comparing 
that list with the physician’s admission, transfer, and/or discharge orders, with the goal 
of providing correct medications to the patient at all transition points [3]. The rationale 
behind introducing this process is to protect patients from adverse drug events related 
to medication discrepancies that might occur during patent transfer between various 
healthcare settings.  
     The possibility of medication error turned out to be anxiety arousing. In this respect 
information needed and delivered did not differ and was mostly related to generic drug 
information, especially the possible side-effects. Ways to confirm the validity of 
client’s list of medication were prayed for by most of the participants, which is an 
expected finding. 
      These data must be interpreted with caution because it is based on personal 
opinions, although the participants were experienced nurses. However, that is a feature 
in qualitative research [7]. As a conclusion, these findings show the diversity of the 
medication information in home care. Further research is needed to describe the 
methods medication information is delivered in home care and how information 
technology can support this  
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Abstract. Aim: This review aimed to provide a comprehensive overview of the 
current state of evidence for the use of clinical dashboards and clinical decision 
support systems (CDSS) in multidisciplinary teams. Methods: A literature search 
was performed for the dates 2004-2014 on CINAHL, Medline, Embase, and 
Cochrane Library. A citation search and a hand search of relevant papers were also 
conducted. Results: (One hundred and twelve full text papers were retrieved of 
which 22 were included in the review.) There was considerable heterogeneity in 
setting, users, and indicators utilized. Information on usability and human-
computer interaction was thoroughly reviewed. There was evidence that 
dashboards were associated with improved care processes when end-user input 
was incorporated and information was  concurrent, pertinent and intuitive. 
Conclusion: There is some evidence that implementing clinical dashboards and/or 
CDSS that provide immediate access to current patient information for clinicians 
can improve processes and patient outcomes. 

Keywords. Clinical dashboard, review, clinical decision support systems 

1. Introduction 

The multidisciplinary Heart Team is becoming the standard of care for patients 
undergoing Transcatheter Aortic Valve Implantation (TAVI). Governmental and 
professional groups have stressed the importance of having a heart team to collaborate 
and come to a consensus on candidacy for TAVI [1-3]. The goal of the heart team is to 
use a patient-centered approach to determine the optimal treatment plan of the patient. 
This cohesive approach is imperative in elderly patients with critical aortic stenosis and 
multiple comorbidities.   
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Care of patients undergoing TAVI requires assimilation of data from multiple 
sources and coordination between multiple caregivers. Patients screened for TAVI 
undergo numerous diagnostic tests that generate more than 150 data points necessary 
for patient and therapy selection. An increasingly significant observation is that the 
volume of data that needs to be processed in our TAVI meeting is not only large and 
variable, but also comes from different sources, making consolidation more difficult. 
Adding to the complexity of the situation, TAVI teams work against compressed time 
schedules, and often need to determine the best treatment option within a matter of 
minutes. Consequently, the heart team is inherently prone to inefficiencies and errors, 
primarily because relevant information may not be considered. This necessitates the 
availability of accurate and timely information on patient status.  

Electronic health records (EHRs) have the potential to increase efficiencies and 
increase patient care.  Unfortunately they inexplicably function more as data 
warehouses than as robust databases [4]. Researchers have documented positive effects 
of several interventions on communicating information and status to the heart team. 
Informatics tools, such as dashboards, Clinical Decision Support Systems (CDSS), and 
alerts have been shown to aid in clinician compliance with guidelines or protocols. 
Research into the impact of CDSS on healthcare practitioner performance and patient 
outcomes in hospital settings has increased.   

2. Methods 

A literature review was completed using PubMed, Cumulative Index to Nursing and 
Allied Health Literature (CINAHL), and Embase to find relevant, high-quality 
evidence. The search terms (i.e., surgical procedures, outcome and process assessment, 
information dissemination, quality improvement, dashboard, benchmark, clinical 
decision support system) were used independently and in varied combinations using 
AND and OR as the Boolean concepts. Included studies described an aspect of 
dashboard or clinical decision support system that addressed at least one element of 
quality improvement such as patient outcome, process or system improvement. 
Reviews were appraised for studies that included outcomes. Twenty-two studies 
remained for final analysis. In evaluating the evidence based on Johns Hopkins 
University Research Evidence Appraisal Tool [5], the overwhelming majority of the 
evidence was garnered from descriptive or observational studies. The appraisal tool 
was used to evaluate not only the strength but also the quality of the data. Critical 
aspects were synthesized. 

2.1  System Development  

Several commercial platforms exist that incorporate information visualization strategies.  
However, integrating user-centered design principles is critical for successful 
implementation. System development is comprehensive and requires clear 
communication and input from stakeholders such as physicians, nurses, administration,  
and information technology.  Careful attention must be paid to the human-computer 
interaction to ensure enduring practice changes. CDSS displaying high-density 
clinically relevant information also helps streamline communications and efficiencies. 
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Providers and healthcare institutions are under considerable pressure to improve 
efficiencies.  CDSS is a proven tool and can increase productivity and decrease errors 
when it integrates into existing clinical workflows. Pertinent clinical information at the 
point of care is required to improve provider decisions.  

3. Results 

Synthesis of the evidence identifies key components of system development and 
workflow. Early end-user involvement is an iterative process with a clear-cut return on 
investment. Continuous feedback and demonstrated improvements to the CDSS 
safeguard usability, scalability and portability. Indeed, a lack of fit between a CDSS 
and its users can create inefficiencies and prevent achievement of intended results.   

Ensuring quality and accuracy of the information provided in the CDSS is of the 
utmost importance.  Collaborative efforts with the Information Technology team are 
necessary to conduct a phased-approach to implementation while minimizing errors in 
data entry, data interface, and information translation.   

4. Discussion 

A well-defined, intuitive and comprehensive CDSS can streamline communication, 
reduce errors, improve efficiency and ultimately impact patient outcomes.  CDSS and 
dashboards are utilized more consistently and demonstrate improved outcomes when 
they are easy for the clinicians to use and findings suggest that an effective clinical 
decision support system must minimize the effort required by clinicians to receive and 
act on system recommendations. The advanced practice nurse with clinical expertise 
has the opportunity to collaborate with the creation, testing, and utilizing CDSS in an 
interdisciplinary and multifaceted approach. The next logical step would be to create a 
clinical decision support using identified concepts and conduct usability testing. 
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Abstract. Background: The exchange of clinical data between electronic health 
records is a challenge and need flexible models that adapt to clinical needs. 
Detailed Clinical Models (DCM) are used for this purpose, however, what is their 
quality? This paper’s objective is to report on the application of an existing 
instrument to determine DCM quality. Methods: A selection of 9 DCMs about 
oncology care was tested using the ‘Quality Metrics for DCM’.  Results: The 
instrument revealed scores per DCM varying from 16 to 26, rendering one DCM 
insufficient and five requiring upgrading. Conclusion: The instrument proved 
practical in its administration and revealed useful feedback for DCM improvement. 
A core part of a DCM, the actual specification of data elements, is not included in 
the instrument and is suggested to be added. 

Keywords. Electronic Health Records, Medical Records Systems, Health 
Care/standards, Detailed Clinical Models, Electronic Messages, HL7 v3. 

1. Introduction 

Exchange of health data is often quite cumbersome [1-6]. A study from the Netherlands 
in 2008 illustrates that follow up care is required for thirteen percent of all patients that 
are discharged from hospital [5], many of these need homecare. This situation calls for 
data exchanges between care professionals and facilities [5]. Issues include absence of 
important documents, recent data are missing, or wrong data are exchanged [5].  
The solution to proper data exchange is promoted as semantic interoperability [3, 6]. 
To prevent problems with data exchange, electronic data exchange standards are 
developed and applied, such as Health Level 7, ISO 13606, openEHR, among others 
[7-10]. Standards that consist of use cases, logical models (Reference Models for the 
semantics), and technical specifications for the syntactical exchange of data [1, 2, 4, 6-
13]. With electronic data exchange, digitized data are send from one care professional 
(sender) to another care professional (receiver), using secure digital transport [1-4, 6, 7]. 
It is often impossible to create a one size fits all technical format due to the hundreds of 
different systems, hence the solution “Detailed Clinical Models” (DCM) has been 
introduced [11-13]. DCM are logical information model specifying knowledge, clinical 
data elements, data types and code bindings at the logical level using standardized 
terminologies, and offer meta-information about authorship and versioning for 
governance [13]. DCM allow technical representation in a number of formalisms, such 
as Unified Modeling Language (UML), eXtended Markup Language (XML), and 
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Archetype Definition Language (ADL) [11, 12].  For the project ‘Clinical Data Ware 
House (CDWH)’, DCMs are applied to standardize nursing data for permanent storage 
and reuse [14]. In addition, DCMs are used to define the data for electronic exchange, 
using the Health Level 7 version 3 format for oncology care data for discharge to home 
care [14, 15]. This approach requires high quality DCMs [14]. The purpose is to 
provide insight in the determination of the quality of DCMs. Conveniently, the 
instrument ‘Quality Metrics for Detailed Clinical Models’ was available for this quality 
control [16]. Aside from this primary purpose, also some first validation of this 
instrument can be identified as important result of this study. 

2. Methods 

One aspect of DCMs is a control of their quality and fitness for purpose [16]. Hence, 
the project team decided to set up a quality evaluation of the core set of DCMs. To test 
the DCM quality, there is only one published instrument. Ahn et al developed the 
‘Quality Metrics for Detailed Clinical Models’ [16] consisting of 8 domains and 29 
quality metrics. The quality is established based on these metrics. The quality domains 
include 1 ‘scope and purpose’, 2 ‘stakeholder involvement’, 3 ‘rigor of development’, 4 
‘clarity and presentation’ 5‘compliance to standard’, 6 ‘general methodology’, 7 
‘metadata’, and 8 ‘management and maintenance’. The standard referred to is ISO 
Technical Specification 13972:2015 [13].    
The CDWH project has worked with 4 groups of developers [14, 15]. Each clinical 
group reviewed or developed a specific set of DCMs for oncology nursing care [14]. A 
convenience sample of 9 DCMs (Table 1) was scored by the measure ‘Quality Metrics 
for Detailed Clinical Models’ [16]. Before these 9 DCMs could be scored, the English 
‘Quality Metrics for Detailed Clinical Models’ by Ahn et al [26] was translated into 
Dutch. The translation has been checked and feedback was given within the CDWH 
team. Next, the translated instrument was reviewed to determine its face validity by the 
editor of the Dutch guideline for Detailed Clinical Models and considered adequate. 
Each of the nine DCMs was scored on all 29 quality metrics. Each metric gets a score 
of ‘0’ or ‘1’, where ‘0’ implies absence of the metric and ‘1’ indicates presence. All 
scores per DCM are summed up, resulting in the total score, with a maximum of 29. 
Ahn et al determined that a score of 26-29 for the DCM is sufficient [16]. A score of 
21-25 indicates a DCM of doubtful quality, and a score of 20 or less implies the quality 
of the DCM is insufficient [16].  

3. Results 

The results on the 9 DCMs are presented both quantitative and qualitative [14]. The 
qualitative scores are presented for the scores on each metric and the total score for 
each DCM. These scores are presented in Table 1. In the columns 9 DCMs are 
presented, using letters. On the rows, decimal numbers present scores per DCM on 
each metric, ending with a total score per DCM. Results show that DCMs Body Weight 
and Nutrition have sufficient quality. The DCMs for Tumor Node Metastases (TNM) 
classification for stomach and esophagus carcinoma, tube feeding, pain score, person 
data, referrals and consultations have a low quality score on ‘Compliance to standard’. 
The DCM G ‘social data’ is of insufficient quality scoring low on ‘Meta data’ and 
‘Management and Maintenance’. When we look closer at the different domains for the 

D. van Munster et al. / Checking the Quality of Detailed Clinical Models368



quality metrics, we see that only in 3 (Rigor of Development) and 6 (General 
Methodology) all quality metrics are present for all 9 DCM. Other domains are not or 
insufficient present for more than half of the DCMs. For each DCM qualitative results 
are available and used for improvement.   
 
Table 1. Score Results for 9 identified Detailed Clinical Models 

DCM: 
Metric: 

A B C D E F G H I 

1.1 Purpose 1 1 1 1 1 1 0 1 1 
1.2 Target 1 1 1 1 1 0 0 0 0 
2.1 Involvement 1 1 1 1 1 1 1 1 1 
2.2 Approval 1 1 1 0 1 1 0 0 0 
3.1 References 1 1 1 1 1 1 1 1 1 
3.2 Correctness 1 1 1 1 1 1 1 1 1 
4.1 Syntax 1 1 1 1 0 1 0 1 1 
4.2 Coding 1 1 0 1 1 1 0 1 0 
4.3 Cardinality 0 0 0 0 0 0 1 0 0 
4.4 Domain 1 1 1 1 1 1 1 1 1 
5.1 Terminology 1 1 1 1 1 1 1 1 1 
5.2 Data types 0 0 0 1 0 1 1 1 0 
5.3 Units 1 1 0 1 1 1 1 1 1 
5.4 Use data types 0 0 0 1 0 1 1 1 0 
5.5 Exceptions 1 1 1 1 1 1 0 1 1 
5.6 Mapping 0 0 0 0 0 0 0 0 0 
6.1 Modifiers 1 1 1 1 1 1 1 1 1 
6.2 Provenance 1 1 1 1 1 1 1 1 1 
6.3 Negation 1 1 1 1 1 1 1 1 1 
6.4 History 1 1 1 1 1 1 1 1 1 
6.5 Narratives 1 1 1 1 1 1 1 1 1 
7.1 Developer 1 1 1 1 1 1 1 1 1 
7.2 Discipline 0 0 1 1 1 1 0 0 0 
7.3 Versioning 1 1 1 1 1 1 1 1 1 
7.4 Access metadata 0 0 0 1 0 1 0 1 1 
7.5 Extent metadata 1 1 1 1 1 1 0 1 1 
7.6 Review access 1 1 1 1 1 1 0 1 1 
8.1 Maintenance org. 0 0 0 1 0 1 0 1 1 
8.2 Feedback  1 1 1 1 1 1 0 1 1 
Total score / DCM 22 22 21 26 22 26 16 24 21 

 

The first digit on the row represents the domain, the second digit the metric. The 
column letters present the DCM A = TNM Classification stomach carcinoma, B = 
TNM Classification esophagus carcinoma C = Tube feeding, D = Body weight, E = 
Pain score, F = Nutrition, G = Social data, H = Person data, J = Referrals, 
consultations. This scoring was done with the translated original scale. 

4. Discussion 

The scoring instrument ‘Quality Metrics for Detailed Clinical Models’ aims towards 
the various quality domains of a DCM [16].  
The scoring instrument holds different domains to determine the quality of a DCM, 
each with several score items. However, we found areas for improvement. First is that 
depending on the purpose of the DCM, one metric can be more important than another. 
It is very well possible that the DCM with score 27 lacks 2 very important metrics. An 
example could be that the DCM with a score of 27 misses out on the complete 
specification of data elements, or semantic code bindings to e.g. a unique code from 

D. van Munster et al. / Checking the Quality of Detailed Clinical Models 369



Snomed CT. When these data elements and their specification are missing, it will be 
very hard to store the data in an electronic health record, and even harder to store them 
according the DCM specification in the CDWH [14]. When data cannot be stored 
properly, reuse will be harder and leads to non-semantic interoperability [6]. One way 
to overcome these difficulties might be to weigh the different quality domains or to 
weigh some of the 29 metrics.  
Second, the core purpose of DCMs is to give a detailed specification of data to be used 
in electronic health records, electronic messages, or data marts for secondary data use. 
Although metric 3.2 discusses the conceptual part of the correctness of data [16], and 
metric 4.1 checks for the syntactical data representation, the core logical part of the 
DCM is missing as a separate score! For this reason we suggest including an additional 
quality metric for the data element specification at the logical level in domain 4 ‘clarity 
and presentation’. This could look like the following:  (4.1) data element specification, 
(4.2.) syntax, (4.3) codification,  (4.4) cardinality, and (4.5) domain description. Next, 
the total score needs adjustment: with a score of 27-30 the DCM will have sufficient 
quality, a score of 22-26 leads to a doubtful quality of the DCM and with a score of 21 
or lower, the quality of the DCM is insufficient.  
When applying the instrument, one needs to be aware that it only covers only a part of 
the DCM quality.  The scoring instrument is neither aiming at the correctness of the 
clinical content itself, nor at the completeness and correctness of data elements 
description, data types, coding nor cardinalities that are included in a DCM [16]. Also, 
the scoring instrument does not address the question if what is presented is sufficient 
for its purpose, or if it is evidence based [16]. Hence, the instrument does not fully 
allow for a control of the quality of the medical knowledge presentation. That aspect 
should ideally be performed by a review procedure, similar to the peer review of 
scientific papers. In ISO TS 13972:2015 [13] procedures are suggested. In other words, 
quality control of DCM implies both a peer review towards the medical content and a 
quality testing according to this scoring instrument. Another area the instrument does 
not address are the technical formalisms that can be derived from the DCM logical 
models. In order to create valid 13606/OpenEHR archetypes or HL7 v3 templates, the 
UML/XML representation of a DCM would require additional technical validations. 
DCM tooling applied in the project offers a validation component that checks the 
logical model of the DCM on the presence of a unique code per data element, data type, 
and cardinalities.  
Through this study we can conclude that the instrument developed by Ahn et al [16], 
the ‘Quality Metrics for Detailed Clinical Models’ indeed measures quality of DCMs. 
To conclude, the results of the application show that most DCM considered for CDWH 
score low on the same quality metrics. Relative simple improvements contribute to a 
much greater quality of the DCM. In particular cardinalities, data type specification and 
semantic codes are quick wins at definition phase and a painful corrective operation in 
running systems. There is common sense that the content of DCM requires a separate 
review procedure to check for its (clinical) correctness, evidence, and completeness 
[13]. Further, DCMs are developed to fit several implementations. Some examples of 
different implementations have been reported [18], and comparisons with other 
approaches have been made [19, 20], but testing at such a small scale gives insufficient 
proof. Larger sets of DCMs brought into real world implementations are required to get 
more confidence. However, this is necessary to do and only then the whole governance 
structure for DCMs as outlined in the ISO TS 13972 will be in place. Our sample and 
approach was too small to give detailed recommendations for the instrument, however, 
the inclusion of the data element definitions at logical level in quality domain 4, is what 
we suggest to include. More knowledge on the future administration of the instrument 
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will probably reveal more precise insight to judge a DCM against. To further enhance 
the quality instrument, we suggest having the quality metrics instrument applied by 
more than one investigator and determine inter rater reliability.  
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Abstract. In recent years the need for informal home care in European countries is 
growing quickly due to increased life expectancy and demographic change. 
Informal caregivers have to overcome many obstacles ranging from a lack of 
adequate training to misjudging their physical and psychological abilities. The aim 
of this project is to create a low cost wearable device, which unobtrusively 
measures the physical stress load on caregivers. Two parameters with the most 
impact on performance and well-being of the caregiver have been identified: (i) 
fatigue and (ii) back-stress. Based on the measurements, an alert is issued if 
caregivers are not performing a task correctly, or if they are overexerting 
themselves. This paper discusses the design of such device and description of an 
initial prototype, its advantages and possible further development and applications.  

Keywords. LillyPad, fatigue, homecare, signal processing, low-cost 

1. Introduction 

There is a growing need for caregivers in Germany, professional and non-professional, 
as the population is gradually growing older due to healthcare improvements and 
demographic change [1]. Informal caregivers face many challenges, from insecurity 
due to improper training for the performed tasks and lack of funding to overestimating 
themselves physically and psychologically. The problem however is not limited to 
informal care only. Trained healthcare workers experience fatigue-related problems as 
well [2]. Our research aims to provide an effective way to monitor physical 
characteristics of caregivers through a low-cost wearable device. The optimal solution 
would allow the measurements to be performed unobtrusively in a clinical as well as 
a home environment. The goal is to build a system which would warn the caregivers if 
they might injure themselves while performing a task and/or if they are over exerting 
themselves. Low-cost solutions are most important in the healthcare setting, because a 
permanent and affordable monitoring of the health status of a caregiver is desirable. 
Especially because informal caregivers generally lack funding for expensive equipment. 
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A wearable prototype electronic system to measure various physical indications of 
stress and tiredness in caregivers is proposed here and implemented using inexpensive 
hardware readily available on the market. 

There are many relatively low-cost wearable devices available in the market 
that measure energy expenditure and motion, and provide information on the activity of 
the wearer. These devices are mostly targeted towards fitness monitoring and are 
predominantly designed to analyze activities such as walking and running. Examples 
include Fitbit (fitbit.com) and Epson PULSENSE (epson.com/pulsense). They focus on 
heart rate, sleep patterns and other activity tracking. While they provide long battery 
life and permanent coverage, the sensors are designed for fitness tracking and too 
imprecise to measure specific tasks. An example of a professional class wearable 
device is the SenseWear Armband (sensewear.bodymedia.com). It is a clinical device, 
used mostly in research, and has highly specialized sensors. It is used to measure 
fatigue in a clinical and a home setting [3]. SenseWear and similar devices are no good 
candidates for a permanent analysis of the health status of caregivers on a larger scale 
due to their high cost or physical dimensions. 
 

2. Methods 

The key features of the wearable device are: (i) unobtrusiveness, (ii) inexpensiveness 
and availability of components, (iii) measurement accuracy and (iv) intuitive mobile 
interface. 

As (i) unobtrusiveness was a key factor in design, the system is planned as a 
wearable vest. With that in mind, it was made sure that no sensors were extended 
outside the vest, therefore some of the more clinically commonplace sensors were 
rejected, such as pulse oximeters, in the favor of compactness and ease of wear. The 
electronics onboard are powered by the Arduino Lilypad board, which contains the 
ATmega328 controller. The controller board receives input from three ‘ADXL335’ 
accelerometers and a ‘BOB-09964’ audio sensor (Fig. 1). The front accelerometer is 
placed on the midriff of the wearer and is used to detect the breathing rate. There are 
two accelerometers on the back of the vest to record the correct posture and motion of 
the wearer, and as a reference signal to reduce the noise of the respiratory 
accelerometer. The audio sensor is placed on top of the fifth intercostal space, closest to 

 
Figure 1. Positioning of the sensors 
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the apex of the heart. This allows us to pick up the heart rate of the wearer. The 
hardware is readily available on the market and accumulates to a total cost of about 150 
US$ for a prototype implementation, which addresses the key feature of availability 
and inexpensiveness (ii). 

The signal-processing performed in three steps: (a) analog, (b) digital on 
wearable, and (c) digital on smartphone. The signals coming from the described 
sensors are pre-processed to remove noise already at this stage (key feature iii, Fig. 
2.a). In the next step, signals are passed to the onboard ADC (Analog to Digital 
Convertor) which converts the analog signals into 10bit digital signals (Fig. 2.b). These 
digital signals are read by the ATmega328 controller and are temporarily stored on the 
onboard memory as they are prepared to be passed on to an Android based smartphone. 

A Bluetooth module WRL-12580 is connected to the microcontroller serial 
transmission pins. This module enables the controller to wirelessly transmit these 
signals to a smartphone. The smartphone receives and stores this data through an 
application designed specifically for this purpose (Fig. 2.c). The data is then processed 
on the smartphone, where the appropriate information from these signals will be 
extracted and the user will be notified via sound or vibration to check the phone, if 
anything of concern is recorded (key feature iv). In particular, for the early stage of this 
project, we are focusing on movement of the wearer as well as on breathing rate. This 
information is then analyzed and used to produce an application output. Several 
different charts would be available for the user, so he or she could see if they are 
overexerting themselves and if their body posture is correct. This information will be 
displayed on the smartphone to show the wearer whether they are performing their 
tasks within acceptable limits. 

3. Results 

After the first prototype was designed and fabricated, a set of initial tests were done to 
see the signal response of the various sensors. These experiments were performed as a 
proof of concept for the actual signal measurements and sensor viability and therefore, 
are performed on a single test subject in resting and controlled conditions. Subsequent 

 
Figure 2. Process workflow with sensors (a), on the ATmega328 (b) and smartphone (c). 
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testing will be expanded to include more test subjects and real world test conditions. 
The first experiment was for the respiratory sensor and the wearer was stationary and in 
a relaxing sitting position. The resulting graph was obtained and a clear oscillation 

pattern is visible, which can be used to determine the breathing rate (Fig. 3).  
The next experiment involved movement of the user and bending of the back. 

The user followed a protocol simulating nursing routine wearing the vest (Fig. 4): 
 
1. Standing in an upright position with a straight back (20 seconds) 
2. Movement of daily activities (10 seconds) 
3. Bending of the back and remaining in this position (10 seconds) 
4. Straightening of the back (5 seconds) 
5. Bending again (10 seconds) 
6. General movement in the room (15 seconds) 
7. Bending of the back (5 seconds) 
 
In the last experiment, the wearer stood still in a relaxed posture and using the 

audio sensor, the data was recorded (Fig. 5).  

4. Discussion 

There is a clear necessity for research to be conducted to support the caregiver 
community. The development of mobile technologies opened many opportunities in 

 
Figure 3. Respiratory accelerometer data (left) and Fourier analysis (right) in a sitting position. The 

maximum frequency of 0.3 Hz corresponds 8 breathes per minute (physiologically normal). 

 
Figure 4. Movement and bending the back. Upper (blue) and lower (red) back accelerometers are 

displayed, adjusted for visualization. Background colors indicate back movement. 

H.I. Baquapuri et al. / Low-Cost Wearable for Fatigue and Back-Stress Measurement 375



this area, but the current market still lacks the unobtrusive and cheap devices, tailored 
specifically to meet caregivers’ needs. With the initial data that we have been able to 
collect using the first prototype, this project shows promise towards these goals while 
keeping costs low by using very inexpensive and common sensors. 

In this project we are using the available knowledge about mechanisms and 
effects of fatigue to design a simple and cheap monitoring system. Our physiological 
measures can be translated to fatigue and back stress [4] as investigated in prior work 
from wireless fatigue monitoring in multiple sclerosis patients [5], through tiredness 
and sleepiness issues in nurses [6] to symptoms in maritime pilots [7]. Furthermore, 
ergonomic interventions have also been implemented to reduce back stress in nursing 
personnel [8]. 

In the current state, the most challenging parts of the project are useful 
analysis of the collected data and designing robust hardware, so that the developed 
system would work efficiently in clinical environments, and also in real life scenarios. 
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Figure 5. Detecting heart rate from the audio sensor data (left) and Fourier analysis (right). The maximum 

frequency of 1.48 Hz corresponds to a heart rate of 88 beats per minute (physiologically normal). 
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Abstract. Introduction: Heavy workloads in nursing care and high employee 

turnover call for efficient methods to support on-the-job training. Within the Witra 

Care project – aiming to develop mobile technologies to support knowledge 

transfer between experienced and inexperienced nurses – the objective was to 

investigate the feasibility and perceived usefulness of advanced smart glasses for 

an exemplary, specific activity in nursing training – preparation of a surgical 

instrument table in an operating room. Methods: Four trainee nurses performed 

different tasks using speech-command operated smart glasses within an operating 

room setting and were asked for their expectations towards this technology, their 

experiences and perceptions. Results: All tasks could be achieved by the trainee 

nurses, and the overall perception was that the technology is supportive and 

helpful. Discussion: Our results indicate interest in new wearable technologies for 

supporting training in nursing care. Limitations include small sample size, 

selection bias and several technical issues such as speech recognition accuracy or 

short battery lifetime. More research is necessary to evaluate the usefulness and 

usability of advanced wearable devices for supporting knowledge transfer and 

training in nursing care. 

Keywords: inpatient care, learning, knowledge transfer, mobile devices, smart glasses 

1. Introduction 

It is well known that nursing care, for both inpatients and outpatients, often is 

characterized by tight working schedules, heavy workloads and a shortage of workforce 

[4], sometimes affecting the quality of care [2]. Heavy workload, especially in terms of 

physically demanding care processes, frequently leads to inability to continue the job 

and causes a high turnover within the workforce [5]. As a consequence of this high 

turnover, huge amounts of experiential and practical knowledge are lost in the process. 

Thus, efficient methods for on-the-job training and knowledge transfer between 

experienced nurses and those who are new on the job or new within an organization 

become more and more important. 
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The Witra Care (a German acronym for knowledge transfer) project aims to 

employ mobile technologies to support on-the-job training processes for nurses by 

recording, categorizing and re-providing little knowledge snippets in the form of 

micro-learning modules. Mobile devices such as smart phones or tablets are used for 

six weeks in tandem teams of an experienced and a non-experienced nurse during 

initial training [3]. 

Within this project, in addition to the above-mentioned devices, we have also 

investigated the use of advanced mobile devices to support knowledge transfer 

processes. While augmented reality methods are already used for training medical 

students [1] or physicians [7; 8], little is known whether these technologies are 

accepted by nurses and whether they can enhance training for nursing care. 

The aim of our research for this paper was to investigate the feasibility and 

perceived usefulness of advanced smart glasses for an exemplary, specific activity in 

nursing training – preparation of a surgical instrument table in an operating room – and 

to shed light on nurses’ attitudes towards such technologies. 

2. Methods 

For our pilot study, we chose a setting in which there is a permanent need to perform 

complex, yet often well-defined procedures, namely an operating room. Four nurses, 

local trainees to become specialized as operating room nurses and aged between 22 and 

25 years (two women and two men), took part in our study. The study took place at 

Hannover Medical School’s skills lab (SkiLaH), featuring – amongst others – a fully 

equipped operating theatre. The task for the nurses was to prepare a surgical instrument 

table for a gynecologic procedure as defined by local standards for this preparation. 

Participants were equipped with Vuzix M100 smart glasses, featuring – apart from a 

display – a speech recognition software trained to understand commands for showing 

pictures of the procedure, as well as for zooming in on specific picture areas as desired 

(Fig. 1a and 1b). 

A second task for the nurses included navigating through a menu on the smart 

glasses’ display via speech commands to find an exemplary specific piece of patient 

information (information about patient insurance, Fig. 2). During the whole experiment, 

the nurses were scrubbed in so that they fully depended on speech recognition. All 

possible speech commands were written on a whiteboard on the operating room’s wall. 

After the experiment, the participants filled in a questionnaire and were – in a 

semi-structured interview – asked for their opinions and the perceived usefulness of 

these technologies [6]. 

3. Results 

All four nurses completed both tasks demanded. Preparation of the unknown operating 

room table setup took them between 10 and 16 minutes, during which the participants 

used 8 to 17 picture zooming-in commands. The insurance information seeking task – 

while being completed by all – proved more difficult due to multiple attempts 

necessary because of incorrect speech recognition and subsequent problems when 

navigating the menu. 
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Figure 1a and 1b: Nurse equipped with smart glasses to support the training process of preparing an 

operating room table for a gynecologic procedure (location: skills lab at Hannover Medical School) 

 

 

 

Figure 2: Navigating through a menu on the smart glasses via speech commands to find specific patient 

information (location: skills lab at Hannover Medical School) 

 

 

The questionnaire results and face-to-face interviews showed that the general 

impression of the device and working with it was very positive. Problems mentioned 

by our participants included a long setup time (several minutes) for the experiment, 

M. Marschollek et al. / Smart Glasses in Nursing Training 379



out-of-focus display and insufficient fixation of the glasses, mediocre speech 

recognition in this scenario (median score: 3 points [1-very good to 6- very bad]), and 

short battery lifetime. Three of our four nurses stated that they would like to use smart 

glasses for their job in the future, one denied this. 

Expectations towards smart glasses – not met in our experiment – included the 

wish to include audio information for training, more specific information such as 

textbook knowledge on operating procedures (e.g. concerning incision lines), trouble-

free speech recognition, and reduction of workload. Additionally, participants 

expressed the need for automated recognition of instruments, other articles or scenes 

and situations, to provide additional, situational support and information. 

4. Discussion 

The pilot study on hand indicates that nurses are interested in new technologies – in 

this case smart wearables – for supporting on-the-job training. Our specific scenario 

was well-accepted, and all nurses were able to achieve the aims set in this experiment, 

despite some limitations in the speech recognition software. Future applications might 

include e.g. support for assessing and treating wounds or situation-adaptive information 

provision, also employing potential sensing capacities of such devices (e.g. activity 

recognition using accelerometer data).  

Considering our results, several limitations need to be mentioned. First of all, the 

sample size of this experiment is very small, and the sample is likely biased. Therefore, 

we cannot generalize our findings. Nevertheless, we feel that our findings, however 

preliminary, may reveal some of the strengths as well as weaknesses of current 

wearable technologies for nursing training, and may thus help to support future 

research in this area. 

Technical limitations include that enhancing the linguistic scope of the speech 

recognition software with German words turned out to be infeasible, because the 

dictionary file could not be replaced despite several efforts. Therefore, only commands 

in English could be used, which may have affected the correct recognition of terms. 

Battery lifetime was short when using the speech recognition feature, severely limiting 

the current usability in real-life settings. 
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Abstract. This study aims to discover groups (clusters) of patient who share 
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patient characteristics. Results showed that is possible to identify clusters that have 
similar patient characteristics, and that these characteristics may be associated with 
survival. 
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1. Introduction 

Transplantation is increasingly used as a treatment of choice for severe and acute 
chronic end-stage liver diseases. The patient population that underwent liver 
transplantation is highly heterogeneous in terms of their clinical presentation, their non-
clinical characteristics and their outcomes. Despite this known heterogeneity, little is 
known about a broad array of potential predictors and how combinations affect patient 
outcomes. The Wellbeing model [1] was adopted in a critical review as a framework to 
categorize predictors and detect gaps using a whole-person perspective [2]. The 
majority of prior studies focuses on the Health (physiological) dimension, such as age, 
hepatocarcinoma, and hepatitis C [3-5]. Few studies showed additional dimensions 
such as Environment, Community, Security, Relationship or Purpose dimensions from 
the Wellbeing Model. Often there were contradictory results across studies.  

Heterogeneity arises as a result of the presence of patient groups with distinct 
characteristics within a population. Data mining techniques can be used to discover 
such groups, which might otherwise remain unknown [6]. Specifically, clustering can 
discover groups (clusters) of patients, such that patients within each cluster are very 
similar to each other, while patients from different clusters are distinct. These patient 
groups can represent different subcategories of a disease, such as novel groupings of 
liver transplant patient characteristics [6-8] and can thus explain the heterogeneity that 
exist in the liver transplant patient population. This study aims to apply hierarchical 
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clustering, using a whole-person representation, to identify novel and meaningful 
patient clusters that can explain heterogeneity. 

2. Methods 

After approval from the Institutional Review Board (IRB), Organ Transplant Tracking 
Registry (OTTR) data from a Transplant Information System (TIS) in the Midwest 
United States containing all adults that underwent liver transplantation from 2008 to 
2014 were selected. A total of 358 patients composed the sample of unique patients that 
underwent liver transplant as for the first time. From this sample, a cohort of 156 
patients that answered the SF-36 survey prior to surgery was selected.  

Data were selected from the TIS, evaluated for data quality, pre-processed, and 
transformed for analysis. The Short-From Health Survey (SF-36) was selected to 
expand predictors representing the whole-person, as it includes eight health domains 
and detects changes in health over time [9]. SF-36 items and responses were scored 
based on the RAND-36-Item Health Survey (Version 1.0) [9,10]. In addition to the SF-
36 health domain scores, primary reason for undergoing transplantation, age, gender, 
MELD (Model for End Liver Disease) score, and recipient vital status after transplant 
were included. Imputation was necessary for five data points in the SF-36 results, and 
the imputed values were based on the similarity in health status at that time. No other 
missing data was found. The primary disease for the transplant included non-alcoholic 
cirrhosis, alcoholic cirrhosis, malignant neoplasm, and others liver diseases. Variables 
were scaled based on the current literature in transplantation, representing those that are 
in more or less risk for the outcome. Age was considered as younger or older than 60 
(older than 60 is in higher risk), gender as binary (male or female), primary disease as 
categorical, and MELD score as binary (greater than 28 or not). SF-36 domains scores 
were transformed into binary variables for data analysis (value of ‘1’ indicated 
deterioration of health (score < 50), and value of ‘0’ indicated better health, score >= 
50).  

An unsupervised clustering analysis using a hierarchical agglomerative approach 
was applied to identify meaningful groups of patient characteristics [6]. The purpose of 
clustering is to create groups of elements (patients in this case) such that patient within 
a group are similar to each other, while patients from different clusters are dissimilar. 
Agglomerative clustering works in a bottom-up manner. That is, initially all elements 
are considered as single-element clusters, and at each step of the algorithm, elements of 
the two most similar clusters are combined to form a bigger cluster. The process 
continues until all elements become members of a single cluster. (Dis)similarity of 
clusters are measured through the Euclidean distance, and Ward’s method was adopted 
to measure the total within-cluster variance, i.e. how similar are the patients to each 
other within a cluster [6]. Then, a Lasso-penalized logistic regression model was 
applied to identify the most relevant patient characteristics that can distinguish one 
cluster from the others. 

3. Results 

The final sample for the clustering analysis consisted of 156 observations or patients, 
and 16 predictor variables. The sample had a mean age of 56 (IQR=11), with 72% 
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males, and an overall health status slightly poorer than the general population, with a 
SF-36 total mean score of 48. SF-36 scores were incorporated in the analysis using its 
eight health domains, and health change status over time.  

The cluster analysis was able to identify clinically meaningful patient 
subpopulations. The agglomerative coefficient, which measures the quality of the 
cluster structure in the data was 0.92 (1=very clear, 0=no structure was found). This 
means that the cluster structure found was of high quality. We identified six clusters 
and their sizes are: C1=28, C2=25, C3=13, C4=35, C5=16, C6=39. Figure 1 shows 
how patients and characteristics were clustered together. Red color represents the 
presence of a higher risk, and green represent a lower risk for each specific cluster. The 
left “rainbow” color bar represent the 6 clusters analyzed.  

 
Figure 1: Heatmap for patient characteristics showing how clusters were merged regarding patients and 
predictors. Legend: Rainbow color left label = clusters, prim_dz_1 = alcoholic cirrhosis, Prim_dz_2 = 
malignant neoplasm, MH = deterioration of mental health, prim_dz_3 = other liver diseases, HC = worsening 
health change, VT = deterioration of vitality, RP = deterioration of role-physical, GH = deterioration of 
general health, PF = deterioration of physical functioning, BP = deterioration of bodily pain, RE = 
deterioration of role-emotional, SF = deterioration of social functioning, prim_dz_0 = non-alcoholic cirrhosis. 

Logistic regression models were used to identify the most relevant patient 
characteristics that discriminate clusters from each other. Age, gender, MELD score 
and health status change did not show any impact in determining if a patient was in one 
cluster or another. Significant variables within clusters are described. 
1. In comparison to the other clusters, patients in C1 had a higher prevalence of 

malignant neoplasm, and lower prevalence of non-alcoholic cirrhosis. Patients had 
much lower role limitations due to physical health and less deterioration of vitality, 
and general health. The survival rate was 89.3%. 

2. Patients in the C2 cluster had a much higher prevalence of non-alcoholic cirrhosis, 
a much lower prevalence of deterioration of social functioning, and a lower 
prevalence of deterioration of physical functioning, mental health, and bodily pain 
than the other clusters. The survival rate was 84%. 
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3. In the C3 cluster, patients had an extremely high prevalence of non-alcoholic 
cirrhosis and lower deterioration of physical functioning, social functioning, and 
bodily pain; they also had a much lower deterioration of general health than the 
other clusters. The survival rate was 84.7%. 

4. Patients in the C4 cluster had a higher prevalence of alcoholic cirrhosis and a 
slightly higher prevalence of other liver diseases. There was a higher deterioration 
of physical functioning, bodily pain, and much higher deterioration of general 
health. The survival rate was 88.6%. 

5. In the C5 cluster, patients had a very high prevalence of malignant neoplasm and 
role limitations due to physical health, with a slightly higher prevalence of 
deterioration of social functioning. The survival rate was 93.8%.  

6. Patients in the C6 cluster had a higher prevalence of non-alcoholic cirrhosis and 
deterioration of physical functioning, social functioning, bodily pain, and general 
health. The survival rate was 89.8%. 

4. Discussion 

This study aimed to discover groups (clusters) of patients who share several whole-
person characteristics from multiple domains and thus identify heterogeneity into the 
liver transplant patient population. The results showed that it was possible to identify 
patient groups with similar health status using an unsupervised clustering analysis.  

Substantial heterogeneity is known to exist in patients who underwent liver 
transplant in terms of their clinical presentation, their non-clinical characteristics and 
their outcomes. Prior research focused on clinical presentation. In this work, we aimed 
to characterize liver transplant patient population heterogeneity from a whole-person 
perspective, going beyond considering only physiological factors. Heterogeneity arises 
as a result of the presence of patient groups with distinct characteristics. Using 
unsupervised clustering we successfully identified six such patient groups. Our 
preliminary findings suggest that these clusters not only explain heterogeneity in the 
patient population from a whole-person perspective, but are also associated with 
survival outcomes. Once we obtain detailed survival data, in a follow-up study, we will 
analyze this association rigorously and determine its significance.  

We found that the survival rate of all patients who underwent liver transplantation 
in that period was lower (79%) than the patients who answered the SF-36 (88.4%). It is 
possible that patients who answered the SF-36 were in better health condition than the 
overall patients that underwent liver transplant and they were able to answer the survey, 
while other patients were too sick to complete the questionnaire. Further study is 
needed to investigate this difference, with survival time incorporated, and its 
implications on the results.  

Although some limitations, such as small sample size, and the difference in survival 
for responders and non-responders to the SF-36 survey exist, this study showed that 
deterioration of health status measured by the SF-36 may be used for analyzing patients 
that undergo liver transplantation, and some association may exist with survival. 
Further, this study showed that the SF-36 domains can be used to model a whole 
person perspective for liver transplantation patients. While our preliminary findings are 
very promising, future research should validate the association between health scores 
and certain diseases, and cross validate these findings with larger and different patient 
samples. In addition, different methodological approaches and an expanded set of 
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comorbidities can be considered in order to capture the heterogeneity in the data more 
fully, and to further refine our patient clusters with an aim towards improving our 
ability to predict patient outcomes. 
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Abstract. Cancer is the number one cause of death in Australia with colorectal cancer 
being the second most common cancer type. The translation of cancer research into 
clinical practice is hindered by the lack of integration of heterogeneous and 
autonomous data from various data sources. Integration of heterogeneous data can offer 
researchers a comprehensive source for biospecimen identification, hypothesis 
formulation, hypothesis validation, cohort discovery and biomarker discovery. 
Alongside the increasing prominence of big data, various translational research tools 
such as tranSMART have emerged that can converge and analyse different types of 
data. In this study, we show the integration of different data types from a significant 
Australian colorectal cancer cohort. Additionally, colorectal cancer datasets from The 
Cancer Genome Atlas were also integrated for comparison. These integrated data are 
accessible via http://www.tcrn.unsw.edu.au/transmart. The use of translational research 
tools for data integration can provide a cost-effective and rapid approach to 
translational cancer research. 

Keywords. Colorectal cancer, data integration, data analysis, cohort discovery, 
biomarker discovery 

1. Introduction 

Cancer is one of the leading causes of mortality in Australia with estimated deaths of 
45,700 per year. Colorectal cancer (CRC) is the second most common type of cancer in 
Australia. It is also one of the major burdens to health expenditure [1]. The basic biology of 
CRC development is well studied with major discoveries made in the last two decades. 
However, the translation of new discoveries into practice often takes many years.  The 
analysis of vast amounts of heterogeneous data collected and generated over long periods is 
a key issue hindering the implementation of translational research. Often this valuable data 
is derived from varied data sources, while its storage using different formats and standards 
makes the data difficult to integrate and analyse. Clinical data, experimental data, 
biospecimen data and imaging data are the major heterogeneous data types observed in 
colorectal cancer translational research.  From a personalized medicine point of view, 
integrating heterogeneous data is needed to provide a unified view for analysis [2, 3]. It 
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could provide translational researchers a comprehensive source for hypothesis formulation 
and validation, as well as cohort and biomarker discovery. At the same time, it also enables 
reuse of valuable existing data, thereby minimising cost and increasing research 
effectiveness.  
 The aims of this study are to i) integrate heterogeneous CRC data from both public and 
private sources ii) increase and provide easy global access to an Australian CRC study data 
and associated biospecimens, thereby fostering global collaborations and data reuse and iii) 
analyse and generate hypothesis using the integrated data. 

2. Methods 

The Molecular and Cellular Oncology (MCO) study is a major CRC study in Australia, 
recruiting over 1,500 participants between 1993 and 2010 [4]. Biospecimens were collected 
along with clinical data. During this time, large amounts of experimental and imaging data 
were also generated. Imaging data mainly included whole slide images. All patients were 
assessed for key biomarkers such as microsatellite instability (MSI), CIMP status, KRAS 
mutation and BRAF mutation. Additionally, public data was sourced from The Cancer 
Genome Atlas (TCGA), specifically the Colon adenocarcinoma (COAD) and Rectum 
adenocarcinoma (READ) studies [5]. The TCGA COAD and READ open access tier data 
was used for this project which included de-identified clinical and biospecimen data. 

2.1. Distributed Data Sources 

The MCO study clinical data was originally stored in a Microsoft AccessTM database. As 
part of this study, the clinical data was extracted, clinically coded using SNOMED-CT 
terminology and migrated into the clinical data management system OpenClinica 2  to 
improve management of clinical data. The biospecimens collected as part of the MCO 
study are physically stored in the UNSW Biorepository. The associated biospecimen data, 
including specimen type, morphological abnormality and tissue site are stored in the 
biobanking laboratory information system (LIMS) OpenSpecimen (previously known as 
caTissue) [6, 7]. Over 1,700 whole slide images together with their metadata are stored in 
the web-based application Aperio Spectrum3 (now part of Leica Biosystems). However, 
due to the size of the whole slides images are large only metadata of these images was used 
for data integration. The experimental data, mainly biomarker-related data was stored in 
Microsoft Excel. Figure 1 illustrates the distributed data sources and flow of data at a high 
level. 

2.2. Development of Use Cases 

The integration of heterogeneous data for translational research is challenging and the 
expected outcome of data integration widely varies from one translational researcher to 
another. In order to overcome this issue, we developed use cases by seeking feedback from 
translational researchers with diverse backgrounds, including pathologists, cancer 
epidemiologists, molecular biologists, bioinformaticians and medical oncologists. The 
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main use cases for this study included capabilities like biospecimen identification, cohort 
discovery, survival analysis, hypothesis generation and comparisons across other public 
datasets. The development of use cases helped us to identify the need to collect new data or 
summarise existing data. These developed use cases were later validated with the newly 
integrated data.  

2.3. Hierarchical Representation of Heterogeneous Data 

Flexible and sustainable representation of data in a hierarchical format is vital for effective 
downstream analysis of the integrated data in tools such as tranSMART. Thus, we 
employed an iterative design process with constant feedback from translation researchers to 
develop a model suitable for our developed use cases. The model was designed by 
employing a three step approach: i) evaluate and assess the suitability of existing models, 
ii) assess the standards and terminologies used in conjunction with data sources and iii) 
design and extend the model beyond CRC. The final model heavily relied on SNOMED-
CT and ICD-10 terminologies for clinical data. The data from distributed data sources was 
curated to comply with the designed model and finally integrated using the tranSMART 
tool. Based on privacy and confidentiality requirements, potentially identifiable data were 
removed or replaced. Figure 2 below illustrates the high level structure of the hierarchical 
data model. 
 

 
 

Figure 2. Snapshot of the data hierarchy at the study and data type level. 

Figure 1. Distributed data sources and flow of data. 
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3. Results 

Different types of CRC data, has been successfully integrated and analysed by adopting the 
tranSMART tool. The study took a little over 12 months to achieve its aims. More than 600 
data variables were curated and integrated, representing more than 1,500 patients and 
thousands of associated biospecimens and whole slide images. TCGA data representing 
more than 600 patients was also integrated. Over twenty key clinical and biospecimen data 
variables were included for each of the TCGA COAD and READ datasets. Different use 
cases were identified and were verified using the integrated CRC data via the tranSMART 
tool. Complex queries can be constructed without any SQL programming experience. 
Biospecimen and cohort discovery has been made accessible with the added advantage of 
being able to request access to the biospecimens of patients from the subsequently 
identified cohort. Biospecimens may be browsed based on data variables such as 
anatomical site, specimen type, morphological abnormality and pathological status. 
Physical access to identified biospecimens (from the MCO cohort) is subject to standard 
governance and request procedures set forth by the UNSW Biorepository [8]. Cross study 
comparisons was also made available by integrating the Australian MCO and the American 
TCGA CRC cohort. Hypothesis generation was another important use case identified in 
this study. The integrated CRC data can assist researchers in developing new hypotheses or 
in validating an existing hypothesis using the tranSMART tool. In the absence of access to 
integrated CRC data via tools like tranSMART, similar analyses would take from weeks to 
months.  

4. Discussion 

TranSMART an open source translational research tool was implemented in Australia for 
the first time with access to MCO & TCGA CRC data. The custom features developed for 
the tranSMART tool as part of this project are available4 under open source license. 

There are some limitations in this study. Firstly, although high dimensional data is 
available for MCO and TCGA studies, integration of this data was outside the scope of this 
initial project and remains a planned future development. In addition, we observed that 
there is no support for temporal data in the tranSMART tool causing an overlap between 
some queries [9]. For example, a simple query was constructed to identify patients with 
and without MLH1 biomarker expression. From the descriptive statistics generated, we 
observed that 181 patients had loss of MLH1 staining, 1,311 with normal MLH1 staining 
and 17 with both loss and normal MLH1 staining. Given the query, it would be logical to 
observe absolute patient count for one or the other but not for both. In addition, for the 
calculation of survival time, the date of the initial surgical resection is considered as entry 
point due to the lack of diagnosis date data. Similar types of assumptions have been made 
with other data variables either because of missing data or noisy data [10]. Therefore, it is 
important for researchers to understand the underlying assumptions made during data 
integration and the limitations of translational tools during data analysis. 

Data integration depends on numerous factors including heterogeneity, temporality 
and granularity of data; number of data sources; amount of missing and noisy data; 
common data models used and specific research objectives [11, 12]. While the 
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development of use cases and data hierarchies was a useful process, some important 
technical limitations were identified during data integration, testing and analysis. A 
rigorous requirements analysis, technical solutions review and biocuration framework is 
recommended. The framework should take into account factors like quality of data, 
governance, validation, privacy, compliance and security requirements. Furthermore, with 
the rise of institutional biobanking, biospecimens are now associated with rich and 
routinely collected clinical data [13], prompting the need for sophisticated translational 
tools capable of integrating data in real time.     

In summary, this study has used a large Australian colorectal cancer study to 
demonstrate the feasibility of using tranSMART as a tool for supporting translational 
cancer research. In future, we would like to explore the possibilities of integrating high 
dimensional data, and other CRC datasets from Australia and other countries. In addition, 
we also would like to develop a conceptual manual-biocuration framework for translational 
research based on our experiences from this study.   
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Abstract. Daily-living settings are increasingly becoming care delivery settings, 
particularly for chronic conditions. Workflow studies can help understand care 
delivery in daily-living settings, but traditional frameworks originally developed 
for institutional settings may not be appropriate to study health management in 
daily-living settings. Based on a qualitative study of health management patterns 
among eight patients at an academic hospital anticoagulation clinic, we have 
developed a model for examining daily living setting-based workflow. This model 
can inform consumer informatics interventions.  

Keywords. Workflow, daily-living settings, routines, context 

Introduction 

Healthcare delivery practices have had to change in response to (1) fragmentation of 
care delivery services [1]; (2) increased pressure for earlier discharge, turning daily-
living environments into primary settings for healthcare [2, 3]; (3) increased use of 
health information technologies in clinics and homes [4, 5]; and (4) increased patient 
engagement [6]. These changes mean that daily living settings are becoming important 
care delivery settings, particularly for chronic conditions.  

Workflow—the flow of work through space and time [7]—(a) contributes to 
comprehensive, systematic examination of care delivery systems, (b) helps identify 
quality of care and efficiency problems, and (c) leads to development of systematic 
interventions to remedy these problems. Workflow analysis facilitates modeling and 
makes complex phenomena (e.g., health management) more comprehensible. The 
health IT literature clearly indicates that an integrated understanding of workflow is 
essential to obtaining desired results from technology [8-10]. 

This study advances a framework to guide workflow studies in daily-living 
environments. These innovative workflow studies can capture home-based health-
related activities, roles, sequences, and information use, just as traditional workflow 
study methods have captured these important details in institutional settings. 

The literatures of human factors, health informatics, and engineering include well-
established tools and techniques for studying workflow in formal, structured settings 
[11, 12]. These tools and techniques (e.g., data collection protocols, visualization tools, 
modeling tools, and data analysis techniques) have been applied in clinical settings to 
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capture care delivery activities. As a result, important usability [13], safety [14] and 
quality of care related problems were identified, and the findings informed the design 
and implementation of health IT interventions. Capturing the systematic organization 
of care delivery activities has allowed researchers to link resource deployment patterns 
to desired/undesired outcomes. Applying workflow daily living setting could improve 
patients’ health management practice, thus the patient outcomes.  

Moreover, because some activities are planned and some emerged, actual 
workflow is influenced by physical, social, and cultural context variables [15]. But 
while known workflow tools and techniques are successful in structured and relatively 
standardized settings, little attention has been paid to tools that can codify health-
related workflow in unstructured, diverse daily-living environments [10, 16, 17].  
Workflow in formal, clinical settings is driven by providers and organizational policies 
(compliance-driven); however, home/community workflow is driven by patients and 
patient-related dynamics (goal-driven). 

In this study, we develop an understanding of how chronic disease management 
happens in daily-living environments. We fill an important gap in the literature by 
proposing a framework that supports workflow studies and can inform the design, 
implementation, and evaluation of consumer informatics interventions. 

1. Methods 

We conducted a qualitative study of eight patients recruited from an anticoagulation 
clinic attached to an urban academic hospital. Patient ages varied from 30 to 83. 
Patients had been receiving anticoagulation therapy for from 3 weeks to 26 years. We 
collected data about health management through (1) one-hour initial patient interviews 
with patients; (2) one-month Tablet-based patient journals of important activities and 
challenges; (3) 30-minute patient exit interviews; (4) 30-minute patient healthcare 
provider exit interviews.  

All interviews were semi-structured and conducted by the first author. A second 
interviewer was present at patient interviews. Both patient interviews provided (a) a 
rich background for each patient and (b) a sense of each patient’s perceptions of his/her 
own chronic disease management. Journaling was supported by Tablet computers, 
which included voice data-entry software. Journaling with tablets provided in situ data 
about healthcare activities, the people involved in the activities, the temporal 
organization of the activities, and the social, cultural, and physical contexts in which 
the activities were embedded. The three questions guiding patient journaling were (1) 
“What have you done in your anticoagulation treatment recently?” (2) “Do you 
experience any challenges today (or have you, recently) in following your provider’s 
instructions and recommendations?” (3) “How do you believe your physical, social and 
cultural contexts affect your anticoagulation treatment?” Follow-up prompts were also 
suggested. Journaling was used to mitigate somewhat the recall bias. Provider 
interviews provided information about care delivery activities in the anticoagulation 
clinic. Together, these data sources also provided information about (a) how clinical 
healthcare activities shape healthcare activities in daily-living settings and (b) how 
healthcare activities in daily-living settings inform clinical healthcare activities. We 
utilized these four data collection methods sequentially so that preceding methods 
informed the design of succeeding methods. 
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Data were analyzed by the first two authors using Dedoose® to support applied 
qualitative content analytic techniques. All data from four data collection methods were 
coded, main themes determined, and relationships between main themes examined.  

2. Results 

Our qualitative inquiry revealed the workflow model presented in Figure 1. In brief, 
this model highlights the following: (1) Routines v. one-off instances; (2) Context; (3) 
Temporality; (4) Tools and technologies.  

 

Figure 1. Health-related workflow in daily-living settings. 

Our analysis revealed that health-related activities fall into two main categories: 
routines and one-off instances. Health-related routines are conducted regularly (e.g., 
medication use, meal-taking, family customs). One-off instances are rare-yet-still-
significant activities (e.g., medication use during a camping trip, ED visits).  

The quotations below show how patients add routinized health-related elements in 
shaping their daily living setting-based chronic disease management:  

“[I] go to the library after taking medications ... in the afternoon or 
maybe the evening.” [Participant #7] 

“I was just like in a habit. To come home from work or come home 
from the ballgame and have a beer.” [Participant #6] 

“[I] get up in the morning and … I'll rinse my teeth and I'll put my 
teeth in. I'll take my medicine and I'll inject my Viada [Byetta]. That's 
basically what I do before I get dressed in the morning. I take my 
shower at night because of the blood clots.” [Participant #5] 

“I take my Coumadin usually at 4:30 every afternoon. And that's 
when we feed the dogs. So it is kind of a routine … when we are on the 
road, we do the same thing. The dogs have to be fed at 4:30. There ain't 
no ifs, ands or buts.” [Participant #1] 

However, anticoagulation therapy may subtract routinized elements as well:  
“I've stopped mountain bike riding aggressively, just from my own 

fears.” [Participant #2] 
One-off instances may require deviation from routine but still necessitate 

integration health-related activities in daily-living settings for desired health outcomes: 
Because I’m traveling out tomorrow morning, on a plane, I made 

sure I have my medication in my purse. I keep it in my purse 
now…keep it at home and I would have to go back and get it because I 
can’t afford to not be without that pill. [Participant #3] 

M. Ozkaynak et al. / A Workflow Framework for Health Management in Daily Living Settings394



Contextual factors affect both health-related routines and health-related one-off 
instances:  

“We [my roommates] cook for everybody and sometimes so have a 
lot of items that I have to be more careful on and they try to be very 
considerate [of] Vitamin K [content] since I started on this medication”. 
[Participant #3] 

“My neighbor is always worrying about me falling down in 
driveways…, because they are kind of ‘slopey.’” [Participant #1] 

“[Our house] is relatively small for the 5 of us…the children and I 
run into each other a lot. So we try to spend a lot of the time out of the 
house…things that they can do so we are not always crowded into the 
house trying to do home school work…it would be easier to eat meals at 
home, if I didn't always want to get out of the house!” [Participant #2] 

It's kind of a bummer that she has to think about me when we are 
going out. But like if we are going out for Sushi, she knows that I can't 
have lots of seaweed or whatever, if I've had a salad for lunch. So she'll 
ask, “Did you have a salad for lunch? Then let's go have something 
instead of sushi.” [Participant #2] 

Temporality—as also highlighted by Unertl et al. [18] —refers to the ways in 
which the “dimension of time impacts tasks, the relationships among routine and one-
time tasks, and interactions among workers.” As stated above in various quotations, 
workflow study in daily-living settings must incorporate the importance of temporal 
rhythms. Interviews revealed the use of various tools and technologies (e.g., pill boxes, 
smart phone apps) that support the temporal component of home-based health-related 
activities.  

3. Discussion 

Effective design, implementation, and evaluation of consumer informatics 
interventions requires first a thorough understanding of workflow in daily-living 
settings. A good understanding of workflow requires (a) identification of routine and 
one-off activities, (b) the contextual embed for (a), and (c) incorporation of the 
temporal component and supporting tools/technologies. This model can contribute to 
the thorough understanding of daily-living workflow and inform consumer health 
informatics interventions. 

A contextual understanding of individuals’ daily living-based chronic disease self-
management (e.g., anticoagulation therapy) can help nurses tailor education strategies 
or better develop in-home or transitional nursing interventions. They can better 
integrate tools and technologies into the home landscape and better partner with 
patients. 

Methodological challenges are probably the most important obstacles to capturing 
routines, one-off instances, contexts, temporality, and tools and technologies in daily-
living settings. Traditional methods such as observations and interviews may be limited 
in capturing these details. Sensor-based measures of patient activity hold great promise 
for comparing actual patient workflow in informal settings, particularly the home, to 
self-reported perceptions of workflow. Sensor-based measures of activity can be 
collected by “smart home” sensors that are environment-embedded (e.g., room-level 
motion sensors [19]), wearable (e.g., wrist-worn [20]) or mobile (e.g., smart phone-
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based [21]). However, the relationship of sensor-based measures from different devices 
is poorly understood, as is the relationship of these various measures to validated self-
reported measures of health, as is how sensor-based measures might collectively 
inform workflow in informal settings. 
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Abstract. To test the effectiveness of the health pictograms created based on the 
pictogram composite rules, we created 7 new composite pictograms following the 
composite rules extracted from the USP pictograms. We then tested their 
understandability by surveying 42 volunteers recruited at a senior wellness center 
in San Diego, CA.  Lower level of comprehension was observed in all 7 new 
composite pictograms when compared to the USP pictograms with similar styles.  
No consistent socio-demographic effect on the comprehension of the pictograms 
was discerned.  The major sources of misinterpretations were (1) 
misunderstanding the main action depicted in the image, (2) ignoring the 
conditional information, and (3) making an incorrect semantic association between 
the main information and the conditional information. Design rules from the 
validated set of pictograms might serve as the starting point for creating a new 
health pictogram. However, rigorous validation and revision of the initial design 
should follow. 

Keywords. Medication instruction, health pictograms, composite pictograms, 
patient education, health literacy 

1 Introduction 

Correct understanding of a health instruction is a prerequisite to achieving positive 
health outcomes [1–3].  Pictures and images are frequently used to convey various 
types of health information in an easy-to-understand way. Many studies show that 
using pictograms could improve health communication, especially with people who 
have a low level of health literacy [4-7]. For example, United States Pharmacopeial 
Convention (USP) pictograms are the most widely used and studied pictograms in the 
healthcare domain [2].  USP is a nonprofit volunteer-led organization that develops 
standards for various properties of medicines, food ingredients and dietary supplements.  
The USP pictograms are 81 standardized graphic images developed to help convey 
medication instructions, precautions, and or warnings to patients and consumers. 
However, these 81 pictograms by no means address the complete need for graphical 
representations of medication related information.  

Designing a pictogram is also a laborious process that involves multiple iterations 
of testing and revision.  Although no clear step-by-step guideline exists for developing 
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health pictograms, a common process of pictogram creation is observed in many 
published studies [4-9].  Development of a health pictogram usually starts with an 
initial design, which is finalized through the iterative process of focus group feedback 
and revision. Once the initial design of a pictogram is deemed finalized, the pictogram 
is tested and validated with a larger target audience. Considering the vast amount of 
health information that can be relevant for pictorial representation, creating a separate 
pictogram for each piece of health information and ensuring stylistic consistency can be 
a daunting task, where an automated approach can be helpful.  

Pictogram Evaluation and Authoring Collaboration Environment (PEACE) is a 
web-based tool that supports creating, validating, storing, and reusing health 
pictograms (http://peace.ucsd.edu) [10]. PEACE was developed to support health 
communication to facilitate healthcare in the countries with limited resources. The goal 
of this study was to test the feasibility of composing pictograms based on rules before 
implementing a semi-automated rule-based pictogram composition module in PEACE.  

2. Methods  
 
2.1 Pictogram preparation 
 
We first selected the USP pictograms that 
consist of more than one image, then analyzed 
their textual instructions and identified 
granular semantic constructs, such as 
frequencies, amount, action types (e.g., do or 
don’t, particular sequence), and conditions/situations associated with the actions. We 
used the USP pictograms as a reference as they are validated and widely used in 
presenting medication instructions in various settings. We also identified the 
corresponding pictorial construct for each semantic construct and documented its 
notable design characteristics such as position, size, repetition, and specific 
icons/diagrams utilized.  This analysis also enabled us to categorize the composite 
pictograms into 7 types based on the syntactic characteristics of the information that 
they convey.  Through this analysis, we identified 7 pictogram design rules and types.   

We manually created 7 new composite pictograms based on the design rules. We 
tried to utilize the images from the USP pictograms to avoid any potential bias caused 
by using an image construct that has not been validated.  We also selected additional 7 
USP pictograms created with the same design rules.  This was to test whether the 
pictogram composite rules were successfully applied to the new pictograms by 
comparing the comprehension of the two pictograms with the same style.  

2.2 Study site and survey conduct  

After obtaining approval from the Institutional Review Board, we tested 14 pictograms 
through one-on-one interviews of the elderly people using a community senior wellness 
center in San Diego, who volunteered to participate in this study. The interview started 
by explaining the purpose of this study and the participants’ identity would not be 
collected in this study.   

Pictograms were presented as Microsoft power point slides on an i-pad.  We 
adopted open-ended questions “What do you think this picture means?” to avoid any 

Table 1. Sample Demographics 

Demographics N (total 42) 
Age <= 70 28 

   > 70 14 

Sex Male 28 

 Female 14 

Edu  Up to High school  20 

College or more 22 

Race Non-Whites 23 

 Whites 19 
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framing effect that pre-defined answer options may cause. The participants were 
encouraged to take as much time as they needed to understand and explain what they 
thought the pictograms meant. The interviewer wrote down the answers on a notepad 
then coded for further analyses (i.e., 0 for incorrect and 1 for correct answers). 
Nonspecific demographic information was also collected. Data analyses were done 
using Statistical Analysis System (SAS) version 9.3 (http://www.sas.com).  

3. Results 

In total, 42 senior center users participated in this study. The demographic distributions 
of the participants are presented in Table 1. The pictogram composite rules we 
extracted from the USP pictograms, and the USP pictogram and the new pictogram that 
share a similar design principle are presented side by side in Table 2 with the correct 
interpretation rates. The USP pictograms showed higher correct interpretation rates in 
all 7 pairs.  And the differences in correct interpretation rates between the paired 
pictograms were statistically significant for the pair 2, 3, and 6 when tested with 
Wilcoxon signed rank sum test. The overall mean correct interpretation rate was 
61.56% (s.d.=22.41%) for the 7 USP pictograms and 40.48% (s.d.=20.67%) for the 7 
new pictograms. This difference was also statistically significant (p <0.005) when 
tested with the Wilcoxon signed rank sum test. Higher mean correct interpretation rates 
were observed in the participant groups of at least college level of education, male, 
younger than 70 years old, and Whites. This trend was observed in all 14 pictograms. 
However, only the mean difference between the two age groups (i.e., age <=70 vs. age 
>70) was statistically significant when tested with Wilcoxon rank sum test.   

The highest correct response was observed with Type 7, the medication schedule 
pictograms where no conditional information is attached. Type 4 medication side effect 
pictograms and Type 5 simple question pictograms were associated with high 
misinterpretation rates. Relatively complex pictograms with 3 image constructs (i.e., 
Type 1, 6, 7) tend to show higher correct interpretation rate than simpler pictograms. 
Most misinterpretations occurred with the image constructs that represent main actions, 
followed by those that represent the conditional and/or auxiliary information for the 
main action. Incorrect semantic associations between the main image construct and the 
conditional image construct were the third most frequent source of misinterpretation. 
Ignoring the images carrying conditional information was also noted.    

4. Discussion 

All 7 new pictograms showed lower correct interpretation rates than their USP counter 
parts. This difference was notable considering that the paired pictograms have the same 
design style, complexity, and carry the similar types of health information. This study 
showed important considerations in designing health pictograms. The position of the 
main information (usually related to an action) and the direction of the information 
flow need to be carefully coordinated. The participants seemed to read the pictograms 
from the center, where the main information is represented with a larger image, to the 
periphery.  Then they seemed to try to make an association among the presented pieces 
of information based on their prior knowledge and beliefs, which occasionally caused 
ignoring the peripheral images. For example, Type 2 and 3 pictograms deliver the same 
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type of information ‘don’t [action] when [condition]’ using different design styles.  In 
the former, the action constructs are placed in the center but in the latter they are placed 
in the left upper corner. In this study, Type 3 showed higher correct interpretation 
where the conditional information takes the center position. Ignoring the conditional 
information caused the majority of the misinterpretation in Type 2 pictograms. 

 Type 4 pictograms, which represent the precautions on medication side effects, are 
another example that shows the potential effects of the directionality of image reading.  
Many participants read the images from the center to the periphery and interpreted 
these pictogram as ‘when [side effect] happens take this medication to resolve it’. This 
is quite concerning as it could potentially harm the patients. Finally an image 
seemingly conveying an apparent piece of information was not always interpreted as 
such. For example, crossing out an action image with X to indicate prohibition or 
discouragement of an action, copying an image multiple times to indicate frequencies, 
and showing sun and moon images to indicate time points of the day were not 
successful in conveying the intended meaning to many participants.  This warrants 
caution when designing a pictogram with such constructs. 

Table 2. Information types, design rules, and the correct response rates in parentheses 
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This study was done with a relatively small number of elderly volunteers thus the 
findings of this study might not be generalized to other populations. Meaningful socio-
demographic and/or cultural influence on pictogram interpretation might have been 
missed due to the small sample size. Relevance of the presented information to the 
personal situation is an important factor that affects the comprehensibility of the 
information. A lack of saliency of the presented pictograms to some of the participants 
might have affected how they interpreted the pictograms.  We didn’t collect the health 
status information from the participants as we assumed the majority of the elderly 
people could relate to health instructions, especially medication instructions.  However, 
it is possible that some participants found the pictograms having little relevance to them. 
A larger scale study needs to be conducted to confirm the findings of this study.  

Pictograms have a high potential to facilitate the communication of complex health 
information such as medication instructions.  However, creating pictograms is a time 
consuming and laborious process that also requires rigorous validation. This study 
tested whether leveraging the existing insights on pictogram design can alleviate these 
challenges.  The results of this study showed that applying the design rules extracted 
from the validated set of pictograms to create a new pictogram is not a straightforward 
task. A larger scale study needs to be conducted to confirm and better characterize the 
challenges that we discovered in this study.  
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Abstract. It is important for health services to be able to identify potential outliers 

with minimal effort as part of their daily evaluation of care data from patient 

record. This study evaluates the suitability of three statistical methods for 

identifying nursing outliers. The results show that by using methods implemented 

in the nursing workload measurement system “LEP” with reference to real data, 

unusual LEP minute profiles (movement, nutrition and so on) can be identified 

with little effort and therefore seem promising for application to the health 

services' daily evaluation process. The lessons learned are used to create 

requirement criteria for the further development of software solutions. It is 

recommended that the methods for identifying outliers in the daily evaluation 

process should be standardized in order to increase the efficiency of secondary use 

of care data from patient record. 

Keywords. Secondary use of Care Data, Evaluation of Care Data, Identification of 

Outliers, Statistical Methods, Diagnosis Related Groups, Nursing Workload. 

Electronic Patient Records System. 

1. Introduction 

Electronic patient record is being used increasingly often by today's health services as a 

reference point for the secondary use of nursing data [1, 2]. Around 250 health services 

in Germany, Switzerland, Austria and Italy are using LEP (“Leistungserfassung in der 

Pflege”, nursing workload measurement) for the statistical evaluation of nursing data 

[3]. The latest generation, LEP Nursing 3, is a classification for around 500 nursing 

interventions that will be employed in electronic patient record and for automated 

nursing workload measurement. [4, 5]. It is semantically focused on ICNP and is 

structured in line with ISO-18104 [6, 7]. When applied in nursing practice, it follows 

the methodical approach of 'collect once, use in many cases', with regard to 

documented data [8]. LEP service data is automatically channeled from patient record 

in order to perform statistical evaluations. This may be to gather evidence of the 

treatment quality, for analysis of the nursing workload, for benchmarking, the 

calculation of nursing costs or DRG coding. By using this method, any additional 

measurement expense required for performing statistical evaluations will be limited to 

the essential. 'Bureaucratic burdens' and redundant data collection at the point of care 

may be avoided [9]. As part of the daily evaluation process, it is important for the 

health services to be able to identify potential outliers in the care data from patient 

record with minimal effort. A health service may be interested in methods for 

identifying outliers for various reasons. For example, the objective of identifying 
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outliers may simply be to ascertain the volume of documentation or coding errors, but 

it may also be to determine medicinal or nursing outliers. 

The driving force behind this study was enabling the discovery of new information 

in relation to care data from patient record. The aim was to find statistical methods to 

identify nursing outliers, which could be put to use in the health services' day-to-day 

evaluation process. The health services would then be able use the subsequent 

knowledge of outliers to gain new insights towards the improvement of treatment 

processes or for change management. 

2. Methods 

The statistical methods 'k-means' [10], 'k-medoids' [11] and 'trimmed k-means' [12] 

were implemented for the identification of outliers and evaluated using real data from 

health services. We are specifically interested in the extent to which unusual LEP 

minute profiles comprising several dimensions (movement, nutrition and so on) can be 

identified using these methods. The three methods extract standard LEP minute profiles 

from the given data, and individual profiles deviating substantially from these standard 

profiles are classified as outliers. 

Table 1 shows six artificial LEP minute profiles. The first three are identical, thus 

their pattern may be seen as a standard profile. The profiles 4 to 6 show different 

outlier patterns. In profile 4 the number of LEP minutes in the activity dimension is 

substantially higher than compared to other, profile 5 has a somewhat inverse pattern 

compared to profiles 1 to 3 and in profile 6 all entries are zero. 

Table 1. Artificial data of LEP-minutes profiles of six persons. Each profile has four values in minutes 

concerning the LEP dimensions movement, activity, safety and medication. 

Person Movement Activity Safety Medication 

1 10 30 10 30

2 10 30 10 30

3 10 30 10 30

4 10 150 10 30

5 30 10 30 10

6 0 0 0 0

 

Table 2 shows the resulting standard profiles from using the three considered 

methods. For example the standard profile from k-mediods is identical to the pattern of 

the profiles 1 to 3 of Table 1. Based on the standard profiles it is possible measure the 

extent to which individual profiles are outliers. This extent may be quantified by the 

Euclidean distance between the standard profiles and the individual profiles. 

Table 2. Extracted standard profiles using the methods k-means, k-mediods and trimmed k-means for the 

data of table 1. 

  Movement Activity Safety Medication 

k-means 11.6 41.6 11.6 21.6 

k-mediods 10 30 10 30 

trimmed k-means 12 20 12 20 

 

Table 3 gives the Euclidean distances between the individual profiles of Table 1 

and the standard profiles of Table 2. With all three methods the profiles 4 to 6 deviate 

most. Profile 4 is best identified by the trimmed k-means method, and k-means detects 

best the profiles of person 5 and person 6.  
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Table 3. Euclidean distances between individual profiles of table 1 and the standard profiles of table 2. 

Person k-means k-mediods trimmed k-means 

1 14.5 0 14.4 

2 14.5 0 14.4 

3 14.5 0 14.4 

4 108.7 120 130.4 

5 42.6 40 29.1 

6 49.8 44.7 33 

 

In the applications to real data below the three methods were applied separately for 

DRGs (Diagnoses Related Groups, such as strokes for example), so that outliers can be 

defined specifically according to patient-groups. Data transformations, such as 

logarithms, were examined for the minute scale. The data transformations appear to be 

encouraging for certain types of outliers. The three methods, 'k-means', 'k-medoid' and 

'trimmed k-means', are freely available in the statistical software environment R [13].  

3. Results 

The three methods were evaluated by using real care data from twelve Swiss hospitals. 

The used data include 73’930 LEP minutes profiles from 213 DRGs [14]. Each LEP 

minutes profile includes LEP minutes of 15 dimensions. 

The methods were applied separately for each of the 213 DRGs. Logarithm 

transformations were used because these improved the identification of profiles with 

unusually low LEP minutes. 

We found that for most of the DRGs the methods identify very similar or exactly 

the same outliers. Figure 1 shows with B61Z
2
 one of the rare DRGs for which the 

outlier identification differs between the three methods. In this case, k-means and 

trimmed k-means identify both profiles with low and high LEP minutes while the k-

mediods method highlights solely profiles with low minutes. 

 

Figure 1. Outlier detection for the DRG B61Z (N=91). Red lines present extracted standard LEP minutes 

profiles. Grey lines present observed LEP minute profiles. Line widths and grey levels are proportional to the 

Euclidean distance of the profiles to the standard profile. 

                                                           

2

 SwissDRG B61Z: Specific acute disorders and injuries of the spinal cord (Original description: 

Bestimmte akute Erkrankungen und Verletzungen des Rückenmarks)  

D. Baumberger and R. Buergin / Identifying Outliers in Data from Patient Record404



The implementation proved to be particularly useful for identifying outliers, where the 

documented LEP minutes were very high in particular dimensions. Figure 2 

exemplifies this by using the results for the DRG I05Z
3
. In this case, the results of the 

three methods do not drastically differ. 

 

Figure 2. Outlier detection for the DRG I05Z (N=291). Red lines present extracted standard LEP minute 

profiles and grey lines observed LEP minutes profiles.  

In practice the identified outliers may be classified. Some outliers may be coding 

errors, some may not be outliers from a medical perspective but show a rare pattern and 

some outliers may be studied in more detail. 

The lessons learned make it clear that the implementation of these methods into the 

health service evaluation processes can provide valuable and sometimes surprising 

insights into the data and can help to improve the data quality. However, we found that 

the use of these methods requires a certain degree of knowledge of statistical methods 

so that interesting outlier patterns can be identified in a reliable manner. 

4. Discussion 

The results show that outliers can easily be identified from the care data from patient 

record using the three statistical methods. The knowledge gleaned from the identified 

outliers is useful for change management within the health services. Lessons learned 

from the implementation of statistical methods have been used for generating 

requirement criteria for software solutions for identifying outliers in LEP service data 

from patient record; the fact that scatter diagrams need to be available, for example. It 

is recommended that the methods for identifying outliers in the health services' daily 

evaluation process should be standardized in order to increase the efficiency of the 

secondary use of care data from patient record. 

                                                           

3
 DRG I05Z Other major joint replacement or revision or hip joint replacement without complicated 

diagnosis, without arthrodesis, without complex procedure, with extremely severe CC (original description: 

Anderer grosser Gelenkersatz oder Revision oder Ersatz des Hüftgelenkes ohne komplizierende Diagnose, 

ohne Arthrodese, ohne komplexen Eingriff, mit äusserst schweren CC)  
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Abstract. The use of technology to support information produced by nurses, 
especially information and communication technologies, is a current reality, but 
the proliferation of different statements of nursing diagnosis has made it more 
difficult for the production of indicators, hindering semantic interoperability of 
data. This study analyzed all statements of diagnosis focused on the management 
of medication regimen, customized to the Nursing Practice Support System 
(SAPE®) that was being used in Portugal in 2013.  A total of 598 statements of 
nursing diagnoses about the phenomenon under study were analyzed, through an a 
priori analysis model - the ISO 18104 standard: 2003. The purpose was to identify 
terms used by nurses to describe the range of diagnoses, thus avoiding conceptual 
redundancy. After a content analysis process conducted by researchers and a 
broader group of experts, and when excluded all conceptual redundancy, 30 
statements of nursing diagnosis were identified.    

Keywords. Nursing Information Systems, Nursing Diagnosis, Clinical Data Model, 
Management of Treatment Regimen 

1. Introduction 

Since 1999 a digital platform of a Nursing Information System (NIS) is being used, 
comprising the International Classification for Nursing Practice (ICNP® beta 2 
version) [1]. Nowadays, the majority of the Portuguese health care services have 
adopted this information system. This NIS is used in more than 50 hospital units and 
more than 300 primary health centres. The main features of the NIS are: the inclusion 
of ICNP® language; customized contents for care units; referential data integrity; and 
the NIS integration in the Health Information Network [2]. 

One of the goals in the genesis of this NIS was contributing to "nurses' reflection 
on their practice through the need of customization in each care unit” [3]. This initial 
goal, which was decisive for the dissemination of the NIS, has led to the conception of 
a vast number of statements of diagnosis in each institution over the past few years. 
The proliferation of different statements of diagnosis and interventions in the NIS, 
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often reflecting the same reality, makes information management and production of 
indicators more difficult, highlighting semantic interoperability problems [4, 5]. These 
interoperability problems disclose the need for harmonization of available contents 
through the definition of clinical data models (CDM) based on archetypes [4, 5].  

The Centre for Information Systems Research and Development (CIDESI) of 
Nursing School of Porto, a research centre devoted to Information Systems (IS) and the 
use of ICNP® language, accredited by the International Council of Nurses, is engaged 
in an ongoing research project – “Conception of nursing care: clinical data models and 
IS” – aiming at the development of CDM in nursing. One of the primary phases of the 
project includes the analysis of customized nursing documentation in the most widely 
used IS in Portugal.  

The complexity of therapeutic regimen management as a phenomenon related with 
self-care of people with chronic disease is a central area for nursing practice [6, 7]. 
Self-care can be interpreted as personal and daily care required by the individual to 
regulate his own operation and development [7]. This analysis focuses on “health 
deviation self-care requisites” [8], which are requirements arising from illness or injury 
situations.  

In fact, one of the great challenges that health systems, their employees and clients 
face nowadays is the substantial increase of chronic diseases, which already represent 
the leading cause of death and morbidity in Portugal and in the world [9]. 

In this study, our concern is focused on management of the therapeutic regimen. 
However, given the extent and complexity of the subject, we limit the analysis to one 
aspect of the regimen cross-related to all situations of chronic disease – the medication 
regimen. The selection of this component of the regimen is motivated by the significant 
increase in the number of chronic diseases. In many cases several chronic diseases 
coexist in the same individual, adding the need to take multiple medications to control 
them, thus increasing the complexity of the regimen and the difficulty in managing it. 

2. Methods 

This study is thus focused on the analysis of nursing documentation being used in the 
Portuguese NIS. It is a qualitative study, as insofar identifies exemplarities and takes 
into account the dimension of the phenomena represented in the NIS. The aim of this 
study was to identify the terms used by nurses to document nursing diagnoses centered 
on the management of therapeutic regimen, more specifically on one of its components 
– the medication regimen.  

The aim of the analysis in this study was the customization of the NIS in use, 
known as SAPE® (Nursing Practice Support System) concerning all health centres and 
public hospitals in Portugal, dated January 1, 2013. Content analysis was conducted by 
the main researcher and validated by the two other researchers. After this first stage of 
analysis, data was presented to a group of fourteen Portuguese experts in the field of 
NIS, particularly those integrating CIDESI, with the final purpose of reaching 
consensus on the content to be included in the CDM. 

Content analysis of nursing documentation was based on the 2013 ICNP® version, 
to make easier future "migration" of terms and clinical content to a more up-to-date 
version of the ICNP®. The analysis was structured based on the ISO 18104: 2003 
standard [10]. 
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3. Results 

A total of 598 statements of nursing diagnoses centered in management of medication 
regimen were identified. The comparative analysis of different statements disclosed 
multiple redundancies, i.e. different syntaxes for the same semantics. Redundancy 
resulted from the use of different focuses to represent the same diagnosis, as well as 
different terms to represent judgments or dimensions in which the focus was envisaged. 

To represent the core focus, 24 terms were considered, such as adherence to 
therapeutic regimen, self-medication, management of therapeutic regimen, etc.  From 
the analysis and reached consensus, it was decided that the focus would be "Managing 
medication regimen". 

After an analysis of the judgments about this focus, 32 different terms were 
identified. Since the majority of these 32 different terms refer to damage or 
ineffectiveness, they can be represented as "impaired" (10012938). 

However, one of the terms that appear in customizations of the NIS, as judgment 
on the focus refers to “chance for”, having a positive connotation. The “chance for”, 
which is a concept of probability axis in beta 2 version of ICNP®, is used when 
considering that “a desirable nursing phenomenon is estimated to occur with a certain 
probability” [1]. This judgment is used in some services adopting a more focused 
nursing diagnoses in the client's potential to develop or improve the "management of 
medication regimen" and less concerned with the "problem" or person limitation. The 
way to represent this documentation logic with the 2013 version of ICNP® requires the 
use of concatenation of the term "potentiality" (10015151), which is a "state" with the 
term "enhancing" (10006945) – "potential to enhancing". 

In some statements of nursing diagnoses, nurses used gradients to judge the 
problem more specifically, such as: low, moderate, high and very high grade (example: 
"Management of therapeutic regimen ineffective in very high degree". It is worth 
noticing the lack of evidence and formal knowledge support to sustain the use of these 
gradients. After expert consensus, different judgments with low and moderate gradients 
were categorized as "partial" (10014081); due to the semantic proximity the high and 
very high gradients were categorized as "total" (10019876). 

As for the statements of diagnoses being used, we found that often such terms – 
other focus – were used to compose the syntax. These terms, considering ISO 18104: 
2003 standard, are understood as "dimensions" for which the principal focus is to be 
put in perspective, or as a quality owned by the individual or group that offers a 
perspective on the focus as to the nursing diagnosis [9]. A total of 20 different 
"dimensions" were found, such as cognitive learning, knowledge, decision making, 
support, willpower, health belief, etc. After analysis by the expert group, they were 
reduced to 6: knowledge (10011042); ability (10000034); awareness (10003083); 
meaninglessness (10023900); support (we suggest the inclusion of this term) and 
family support (10023680) (table 1). 

 
Table 1. Examples of the new categorized dimensions 

Focus Dimension  
Managing medication regimen                       Knowledge about …. 

                       Ability to…  
                       Awareness of …  
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When we looked at the judgments associated with dimensions in which the focus is 
put in perspective we found 8 terms, such as "not demonstrated", "demonstrated in 
moderate degree", "chance for", etc. These 8 terms can be represented by a single 
expression – "potential to enhancing". The following sentences are examples of using 
this expression in statements of diagnoses to be included in the CDM: "Potential to 
enhancing knowledge and the ability to administering medication" and "Potential to 
enhancing family support to manage the medication regimen".  

From the content analysis comprising the various dimensions in which the focus is 
put in perspective, the need to "specify" the content of each dimension associated with 
the focus has emerged. The specification of dimensions found can be summarized as 
follows: ways of administering medication (inhaled, subcutaneous); type of medication 
(insulin, vaccine, etc.); monitoring physiological parameters (blood glucose, blood 
pressure, etc.); effects of medication (response to medication and side effect of 
medication); complications of compromised drug regimen, and the use of devices.  

The 589 statements of nursing diagnoses identified, after comparative analysis and 
consensus among experts, were reduced to 30 clinically useful statements, which will 
be included in the CDM to be specified. 

4. Discussion 

The few existent studies that make a conceptual analysis of the terms used to identify 
the nursing diagnoses in the NIS highlights the importance of this type of studies, with 
the aim of improving the disciplinary knowledge in this area. The 2013 version of 
ICNP® does not consider the concept of management of therapeutic regimen, but self-
management of disease, that is not necessarily a synonym. Whereas managing the 
therapeutic regimen, and in particular the medication regimen, is related with the 
individual’s ability of managing a pharmacological treatment plan to control his/her 
disease, settled with the health professional, the disease self-management encompasses 
other aspects, such as signals and symptoms management [7]. 

In the absence of a classified term to represent the "focus", we believe that the 
concatenation of the terms "managing" (10011625) and "medication regimen" 
(10011884), in the expression "Managing medication regimen" is quite representative 
of the concept under study.  Managing (10011625) is, according to ICN (2013), a self-
initiated and intentional action. It can thus be understood as a self-care behaviour, 
which must be held and managed by the individual, and the medication regimen 
(10011884) relates to a specific component of the regimen. 

 The intention to eliminate the conceptual redundancy concerning terms to 
represent judgments about the focus allowed us to identify two "judgments": 
"impaired" to represent diagnoses with a negative formulation; and "potential to 
enhancing" to represent diagnoses with a positive connotation. Two examples of the 
new categorization of these sentences of diagnoses are: "Managing medication regimen 
impaired", and "Potential to enhancing managing of medication regimen". 

As for the judgment gradients on the focus, in this area of self-care, a self-initiated 
behaviour, the evidence to support the appropriate definition of gradients or the 
intensity of the diagnoses centered on managing medication regimen is diminished. 
Even its clinical usefulness is questionable. We believe that it is very difficult to 
distinguish between "low level", "moderate" or "high". It may be useful to speak of, for 
example, "partial" or "total" impaired when we refer to the extension of the "problem”.  
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The dimensions of the focus – "Managing medication regimen" – according to 
what has emerged in this phase of the project are 6: knowledge (10011042); ability 
(10000034); awareness (10003083); meaninglessness (10023900); support and family 
support (10023680). Knowledge refers to the development of the client's informational 
content about how to manage his medication regimen. The ability reports to the 
development of client instrumental skills, concerning the way of administering and 
managing his/her medication. The awareness [11] reports to the knowledge and the 
client recognition of his/her ability to manage the medication regimen, which somehow 
brings us to the client perception of the ability to take and manage medication. The 
meaninglessness [11] is associated with the meaning that the client attributes to the 
medication management, and the difficulties that he/she encounters in this process. The 
support [11] is related to the external resources of the client, and can be multiple, which 
may be a facilitating factor in managing drug regimen. One of these external resources 
is the family; therefore the last dimension is family support. 

These 6 dimensions, according to Meleis et al. [11], refer to conditions that can 
influence, positively or negatively, the development process of client mastery to 
manage their medication regimen. As for terms that can be used as judgments, in 
association with these 6 dimensions, our findings suggest that nurses should not only 
identify constraints or "problems" of clients, but also proceed to the identification of 
each person's potential to improve.  

We believe this will be a first contribution to the definition of a CDM on 
management of the medication regimen, which will facilitate semantic interoperability 
between different information systems. Moreover, these results will be confronted and 
expanded with literature reviews about the phenomenon under study at a later stage. 
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Abstract. Limited informatics competency uptake is a recognized nursing 
leadership challenge impacting digital practice settings. The health system’s 
inability to reap the promised benefits of EHRs is a manifestation of inadequate 
development of informatics competencies by chief nurse executives (CNEs) and 
other clinicians. Through the application of Transformational Leadership Theory 
(TL), this discussion paper explains how informatics competencies enable CNEs to 
become transformational nursing leaders in digital health allowing them to meet 
their accountabilities to lead integrated, high-quality care delivery through 
evidence based practices (EBPs). It is proposed that successful CNE eHealth 
sponsors will be those armed with informatics competencies who can drive health 
organizations’ investment in technology and innovation. Finally, some 
considerations are suggested in how nurse informaticists globally play a critical 
role in preparing our existing and future CNEs to fulfill their transformational 
leader roles in the digital age. 

Keywords. digital health, informatics competencies, transformational nursing 
leadership 

1. Introduction 

According to Simpson, information technology (IT) implementations are political 
processes that occur in cost-controlled, high-tech health care environments [1]. Chief 
Nurse Executives (CNEs) who are politically naïve and lack contemporary informatics 
competency 2 (skills/knowledge) may acquiesce to others for IT decisions such as, 
electronic patient record (EPR3) selection that fails to meet nursing practice needs [1,3]. 
Further, these CNEs who are informatics illiterate may be less influential and 
disadvantaged in executing new eHealth project sponsor roles successfully for EPR 
implementations [4-5]. Informatics competency adoption is a recognized ongoing 
leadership challenge; it may also be a manifestation of the health system’s inability to 
reap the promised benefits of EPRs [6-8]. Given the importance of EPRs in facilitating 
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sustainable, publicly funded health systems; successful IT implementations are highly 
dependent on CNEs in hospital settings [9]. Therefore, CNEs who already are charged 
with leading and directing strategies to improve patient and organizational outcomes 
and advance clinical practice must now be informatics literate to execute their roles as 
effective eHealth sponsors [10-12]. This author argues that successful CNE eHealth 
sponsors of the digital era will be those armed with informatics competencies and 
represent the next generation of transformational nurse leaders who will drive health 
organizations’ investment in technology and innovation [13-15]. This discussion paper 
will apply Transformational Leadership Theory (TL) to explain how informatics 
competencies enable CNEs to be recognized as leaders in the digital age in meeting 
their accountabilities to lead integrated, high-quality care delivery through evidence 
based practices (EBPs) [16-17]. 

2. Methods 

This paper is prepared based upon a literature review spanning more than three years of 
peer reviewed and grey, English language literature published from 1995. The time 
frame was chosen to investigate this topic because of the anticipated limited research 
findings, opportunity to monitor industry trends, and identify new themes/issues 
occurring across evolving digital health landscapes. Only publications and research 
related to CNE transformational nurse leaders, accountabilities in digital health settings, 
informatics competency and EPR implementations are included. Eminent TL theorists, 
Burns, Bass and Avolio’s work is applied to support the in-depth analysis that yields 
the link between TL, informatics competencies and CNEs [16-17]. 

3. Results 

3.1 Transformational Leadership Theory (TL) and Informatics Competencies 
 
Transformational Leadership Theory (TL) has four dimensions: idealized influence, 
inspirational motivation, intellectual stimulation and idealized consideration [16-17]. 
Idealized influence or charisma are consistent leader behaviours based upon values, 
principles and ethics that resonate with followers. Inspirational motivation occurs when 
the leader gains commitment and inspires followers with a shared vision. Intellectual 
stimulation reflects leader behaviours that challenge the status quo, facilitate innovative 
thinking and risk-taking in implementing solutions. Individualized consideration relates 
to leader behaviours that attend to individual needs through listening, coaching and 
mentorship [16,18-19]. As an adjunct to TL dimensions and behaviours, the concept of 
e-leadership was introduced to support how advanced information technology, rich 
environments (the context) interact with organizational leadership systems (i.e., people, 
processes); as information is a fundamental building block of how organizations 
function [20]. E-leadership updates transformational leadership theory by 
demonstrating how roles (i.e., CNE eHealth sponsors) that adopt one or more of the 
four TL dimensions, result in leadership behaviours that transform digital environments 
(i.e., hospitals). Therefore, digital hospitals that are successfully transformed by CNE 
transformational leaders offer clinicians practice environments where effective, safe, 
quality care is enabled through evolving health IT systems. 
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The American Organization of Nurse Executives (AONE) [21] has developed 
and endorsed CNE competencies that include nursing informatics competencies. Based 
upon seminal informatics research, nursing informatics competencies and behaviours 
for nurse leaders fall under three main concepts: informatics literacy, computer literacy 
and informatics competency [2,22]. Informatics literacy (knowledge) behaviours are 
demonstrated when nurses can leverage (interpret) data/information and apply 
(knowledge) or use it appropriately (e.g., knowledge of data issues and information 
system concepts). Computer literacy behaviours are evident when nurse executives 
leverage software applications (e.g., email/business/EPR applications) proficiently in 
everyday practice. Informatics competency skills are demonstrated by proficiency in 
advocating for and leading IT system procurements (i.e., requirements, selection and 
implementation) and in executing relevant practice policies (e.g., privacy/security and 
confidentiality) as eHealth sponsors [2,5,21,23]. 
 
3.2 The Link: Transformational Leadership Theory (TL) and Informatics Competencies 
 
Nurse leaders armed with nursing informatics competencies are positioned to lead, 
influence and make changes as transformational leaders in digital environments. CNEs 
who already are charged with leading and directing strategies to improve patient and 
organizational outcomes, advance clinical practice and who are informatics literate will 
also successfully execute their eHealth roles [2,5,10-12,15,24]. Amendola’s nursing 
leadership study emphasizes the link between requisite informatics competencies and 
the leadership style for effective nurse leaders [23]. His description of leader 
behaviours and competencies match the four dimensions of TL behaviours and 
informatics competencies. Specifically, when a CNE is transformational in style, she/he 
will know that informatics competencies, skills and knowledge affect how he/she leads 
clinical transformation (e.g., EPR implementations) in digital practice settings.  

4. Discussion 

Malloch and Melnyk urge executive nurse leaders to adopt contemporary leadership 
approaches that align with the information era [25]. Further, leaders must discard 
traditional models of bureaucratic leadership (i.e., command/control) and adopt content 
(i.e., new informatics competencies) and behaviours (i.e., facilitation, collaboration, 
transdisciplinary teamwork, evidence, and point of care experience excellence) that are 
congruent with the digital context in which healthcare occurs [25]. CNE eHealth 
sponsors who are armed with informatics competencies are able to operationalize: 
idealized influence (role modeling that optimizes patient care), inspirational motivation 
(through a collective vision that inspires meaning to transdisciplinary teamwork in 
evolving IT enabled environments), intellectual stimulation (challenging the status quo, 
engaged in advancing the culture of healthcare with EBPs) and individual consideration 
(attending to the learning needs of a multi-generational workforce, and leading nurses 
in point of care, service excellence); the TL dimensions and behaviours of 
contemporary transformational nurse leaders [18-19].  

Collaborative transformational leadership behaviours and skills (i.e., mentorship, 
support, informatics knowledge) that are applied in the current health system context 
(i.e., organizational structures, IT, nursing resources) offer hope for CNEs to address 
nursing practice and program impacts. Specifically, transformational CNEs can begin 
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to mitigate the unfulfilled promises of EPRs by improving clinical care delivery 
through the necessary work redesign efforts (e.g., clinical processes, IT design 
enhancements) that will position nurses to deliver evidence-based, high-quality, value-
driven health services [8]. Transformational nursing leaders have a key role in creating 
infrastructures that influence organizational factors, processes and expectations, to 
enable sustainability of EBPs [26].  

At the strategic level (i.e., corporate/policy tables), transformational CNEs 
armed with informatics will be seen initiating and leading eHealth discussions such as 
advocating for ICT solutions that meet patient quality initiatives, nursing practice and 
funding needs. Further, these successful CNE eHealth sponsors will be positioned to 
provide expert advice to professional regulatory bodies that will inform and align 
digital health practice standards. This describes transformational leadership in action 
when the CNE operationalizes: idealized influence (role modeling), inspirational 
motivation (clear vision of modernizing, professional practice standards/policies), 
intellectual stimulation (challenging the status quo, advancing healthcare through 
optimizing digital solutions) and individual consideration (attending to the fiscal 
environment and practice needs involved in sustainable clinical transformation). 

Nurse informaticians (NIs) are the catalysts who need to play critical roles in 
building informatics capacity for all nurses. Upfront, two practical considerations that 
leverage NI’s expertise must be targeted at supporting CNEs in digital health settings. 
NIs need to self-organize and create global NI network teams that develop EPR 
implementation best practice guidelines (EPR-BPGs) as recommended next steps. 
These EPR-BPGs will offer hospital CNEs guidance in developing EPR 
implementation strategies that balance organizational demands (e.g., resources), social 
demands (i.e., user requirements) and technical demands (i.e., IT needs) [27]. 
Concurrently, the NI network team members need to establish innovative NI/CNE dyad 
partnerships that facilitate informatics skills/knowledge transfer, enhancing the CNE’s 
capacity as an effective eHealth sponsor in clinical transformation. These new dyads 
could be initiated either through formalized roles (i.e., Chief Nursing Informatics 
Officer) or informal NI mentorship roles that enable/coach CNEs in leading EPR 
implementations successfully. 

5. Summary 

CNEs who can fulfill this new transformational leadership vision by embracing 
informatics competencies will take the lead and assume pivotal clinical transformation 
roles in 21st century health care systems. CNEs who adopt informatics competencies 
and implement TL leadership behaviours will position nurses and the nursing 
profession to achieve its preferred future. A future where nurses are perceived by 
patients and professionals alike as knowledge workers, providing the leadership 
essential to quality care, and demonstrating nursing’s unique contributions to fiscal 
health through clinically relevant, evidenced based practices [28].  
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Abstract. Evidence-based practice in nursing is considered foundational to safe, 
competent care. To date, rigid traditional perceptions of what constitutes ‘evidence’ 
have constrained the recognition and use of practice-based evidence and the 
exploitation of novel forms of evidence from data rich environments.  
Advancements such as the conceptualization of clinical intelligence, the 
prevalence of increasingly sophisticated digital health information systems, and 
the advancement of the Big Data phenomenon have converged to generate a new 
contemporary context. In today’s dynamic data-rich environments, clinicians have 
new sources of valid evidence, and need a new paradigm supporting clinical 
practice that is adaptive to information generated by diverse electronic sources. 
This opinion paper presents adaptive practice as the next generation of evidence-
based practice in contemporary evidence-rich environments and provides 
recommendations for the next phase of evolution.  

Keywords. Evidence-based practice, clinical intelligence, electronic health 
information systems, big data, practice-based evidence, adaptive practice 

1. Introduction 

 The evolution of clinical practice for all health professions has progressed from 
rudimentary, intuitive or faith-based interventions to increasingly scientific approaches, 
models, and theories informed through evidence and research. Despite the evolution of 
complex electronic health information systems capturing vast volumes of health 
information and generating enormous amounts of information that could be used to 
support practice, healthcare continues to rely predominantly on rigid interpretations of 
what constitutes “evidence". 

Practice-based evidence generated through analytics, data science and big data, as 
well as through electronic health information systems and remote patient monitoring 
must be considered valid evidence and used to support timely decisions in healthcare 
and responsive clinical practice. The purpose of this opinion paper is to challenge our 
collective thinking about whether the types of evidence supporting clinical practice lie 
exclusively within traditional research methodologies, and to initiate discussion on a 
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novel paradigm of adaptive practice reflecting the next generation of practice-based 
evidence within data rich environments.  

2. Methods 

This work was conducted using purposeful literature reviews, environmental scans, and 
trend analyses on terms that included data management, nursing and health care, 
evidence-based practice, clinical intelligence, big data, and data analytics. Sources 
included CINAHL, Medline, PubMed, government reports, and gray literature. 

3. Results 

3.1. Evidence-based Nursing 

The escalating prominence of evidence-based practice (EBP) since the 1990s is 
significant. Across all healthcare professions, there is widespread acceptance and 
endorsement of the need for sound, reliable, and accurate evidence generated through 
rigorous research methodologies to inform clinical practice and optimize patient 
outcomes [1-6]. Evidence guiding practice is recommended to be based on 
“methodologically sound, clinically relevant research” about such topics as 
assessments, interventions, and costs [2]. Acceptable sources of evidence include 
empirical research with randomized control trials (RCT) which is considered the most 
authoritative type of research, systematic reviews, and clinical practice guidelines [1-
3,6]. 

The traditional process of generating health-related evidence through empirical 
research depends on translating research data through publication and transitioning into 
clinical practice. However, this process can take as long as 7 years, and in fact, may 
take even longer [8,10]. According to Mowinski Jennings & Loan [6], the EBM 
paradigm presents a significant conflict to clinicians in that EBP’s inherent rules of 
evidence “lower the value of authority opinion and raise the value of data-based studies 
and research critiques.”   

This rigid perspective about the source and quality of evidence is in stark contrast 
to the concept of evidence-informed decision-making, which is defined by the 
Canadian Nurses Association (CNA)[2] as an ongoing process of deliberate 
consideration of “best available evidence” to inform practice and care provision". CNA 
[2] further noted that evidence-informed nursing should, by necessity, include evidence 
from “research, clinical practice, client preferences and other available resources to 
make nursing decisions about clients". According to DiCenso [3], “research evidence 
alone is never enough”, and this sentiment is increasingly echoed by others [2,7-9].  
Practice-based evidence and clinical intelligence offer new opportunities to support 
clinical practice in timely, transparent, and valid ways. 
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3.2. Clinical Intelligence and Practice-based Evidence 

Harrington [8,10] defined clinical intelligence as the “'electronic aggregation of 
accurate, relevant and timely clinical data in a meaningful information and actionable 
knowledge in order to achieve optimal structures, processes, and outcomes”. Derived 
from the traditional business intelligence concept of transforming raw data into 
information and then knowledge, CI’s clear clinical focus is able to inform clinicians in 
both actual and potential clinical situations.  The ultimate benefit of electronic health 
systems is clinical intelligence, and systems should generate actionable guidance in the 
form of prescriptive analytics for clinicians where and when needed [8].  

Practice-based evidence (PBE) is defined as aggregated clinical data, subsequently 
used to support clinical practice [8]. Harrington distinguishes PBE from traditional 
EBP by noting that EBP is constrained to traditional sources of evidence and governed 
by highly controlled research rules of inclusion and exclusion. In comparison, PBE 
represents the reality of healthcare, including all patients, treatments, interventions, and 
variables [8]. In fact, PBE provides clinicians with the greatest degree of accuracy for 
clinical decisions based on the reality of data generated by medical devices, health 
information systems, consumer apps, biosensors and remote patient monitoring, and 
other digital information sources across the healthcare system [4,5,8,10].  
 

3.3. The Evidence in Data Rich Environments 

As the "Big Data" phenomenon continues to evolve, health care is increasingly 
compelled to examine ways of capitalizing on the methodologies and outputs via 
complex analytics in data rich environments. Understanding the explosion of data in 
healthcare and how to capitalize on it has been strongly advocated in industry 
publications - “if Big Data is the new oil in healthcare, clinical and business 
intelligence is the refinery” [7]. This reflects the increasing clarity about the roles of 
analytics and how to derive intelligence from volumes of data generated through 
diverse points across the healthcare system, including remote client monitoring, smart 
technology, personal heath records, and clinician documentation. 

Four key characteristics of big data include: volume that was historically 
inconceivable, variety or diversity of data sources, velocity of processing and analysis 
conducted closer to the point of care and being distributed or available online, and 
veracity or variability of trust [11]. Westra et al [4] note that the integration of health 
information systems provides enormous volumes of data supporting nursing practice 
and decisions in clinical care, and further note that actionable data may be generated 
from both traditional and nontraditional sources in a big data context. Brennan & 
Bakken’s [5] key point about the relevance of data at the point of use rather than 
collection emphasizes that clinicians should focus on the value of knowledge 
generation in clinical practice and for adapting practice to optimize care outcomes. 

Recognition of the novel ways of using the volume of client-relevant information 
being generated by data rich environments is expanding across the healthcare system in 
the form of Big Data Institutes, conferences focused on big data, and government-
sponsored Task Forces. Among the recommendations provided by report of the AMIA 
EHR-2020 Task Force [12], is the recommendation the electronic health records have 
the potential to be evidence-generating, fostering a learning health system and 
supporting point-of-care decision-making. Additional recommendations included 
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encouraging vendors to extract information in novel ways from electronic health 
records and the aggregated patient data should be available in a number of views for a 
variety of purposes. 

4. Discussion 

4.1. Adaptation  

Adaptive information technology is defined as technology that can be adapted to 
changing or dynamic environments, balancing between process and information 
technology and supporting reactive decision-making [13]. Most smart technology has 
adopted adaptive architecture and configuration to adjust processes in response to 
varied inputs and feedback, and support greater accuracy and flexibility for users. 

Operating in the same way as complex adaptive information systems, clinicians 
and clinical practice models must move away from the notion of static evidence and 
adopt a more responsive approach to practice informed though information. In 
healthcare, the dynamic environment may be considered from a systems perspective or 
a macro level, but perhaps most importantly, should be inclusive of the individual 
client’s dynamic responds to interventions.  Clinical practice is ideally responsive - or 
adaptive, to information about the client’s responses to care and treatment. Although 
many existing health information systems incorporate clinical decision support, there is 
a need for real time data analytics to enable clinicians to adapt their interventions for 
optimal patient outcomes.  

 

4.2. Next Generation Paradigm 

Adaptive practice is the next generation of evidence-based practice and it must be 
based on the new reality of data generation and management in healthcare and 
grounded firmly in clinical intelligence.  Key tenets of this new paradigm include the 
following: 

� Evidence as a concept extends beyond traditional empirical research and rules 
of evidence to reflect the reality of healthcare; 

� Practice-based evidence [8] is generated across the healthcare system, through 
a variety of data collection points and mechanisms, each of which are valid 
sources, and leads to data-informed nursing practice [5] 

�  CI is highly dependent on data accuracy and quality [8,10], and both concepts 
should be included in all formalized training and educational curricula; 

� Advanced analytics and electronic health information systems should 
prioritize real-time information provision to clinicians to support timely 
clinical decision-making and the adaptation of clinical practice interventions 
in response to client outcomes;  

� Nurse leaders, researchers, and educators must support a cultural shift to 
recognize and foster use of data from all sources to comprehensively inform 
clinical decision making; 
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� Nursing leaders must support practice transformation by incorporating 
practice-based evidence models into practice and strategic planning, and by 
deliberately leveraging all ways of generating nursing knowledge [1-5,8-10].  

 
Adaptive practice is aligned with practice-based evidence and CI in that “data 
collection, analysis, presentation and use must be seamlessly integrated at the point of 
care”[8]. Adaptive practice is not finding the "needle in the haystack" [11] 

characterized by the current priorities of big data, but leveraging clinical evidence from 
a variety of valid sources to support decisions and enabling clinicians to adapt their 
interventions to client responses and needs, thereby optimizing clinical outcomes. 
Fundamentally, adaptive practice is about pushing beyond outdated perceptions of 
evidence to fully embrace the knowledge opportunities of contemporary data-rich 
environments. 

Contemporary models of nursing practice must move toward embracing and 
emphasizing the adaptive aspect of practice within dynamic data rich environments and 
continue to demand sophisticated health information systems that provide real time 
information access to clinicians, effectively decreasing the time from information 
generation to clinician access and improved client outcomes. Nursing leaders, and 
particularly Chief Nursing Informatics Officers have a central role to play in 
developing and expanding new models of practice incorporating the role of clinical 
intelligence [8], adaptive practice, and the use of all data sources including big data [4]. 
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Abstract. An increasing number of elderly people and the prevalence of 
multimorbid conditions often lead to age-related problems for patients in handling 
their common polypharmaceutical, domestic everyday medication. Ambient 
Assisted Living therefore provides means to support an elderly’s everyday life. In 
the present paper we investigated the viability of using a commercial mass-
produced humanoid robot system to support the domestic medication of an elderly 
person. A prototypical software application based on the NAO-robot platform was 
implemented to remind the patient for drug intakes, check for drug-drug-
interactions, document the compliance and assist through the complete process of 
individual medication. A technical and functional evaluation of the system in a 
laboratory setting revealed versatile and viable results, though further 
investigations are needed to examine the practical use in an applied field.  

Keywords. Ambient Assisted Living, humanoid robot, medication management 

1. Introduction 

Our society is currently influenced by a demographic transition. Socio-economic factors 
as well as medical progress lead to a rising life expectancy and a decline in birthrate. 
Statistical trends in Europe show, that life expectancy for a newborn in the year 2002 is 
expected to be 74.5 years, which is estimated to rise to 77.4 years for newborns in 2012 
[1]. European population is ageing rapidly. A far reaching consequence of this trend is 
the need for an increased number of nursing services in future which can hardly be 
provided by our current healthcare system. 

The old and elderly are also more likely to develop multimorbid diseases, which 
often need to be treated through multiple medications, also known as polypharmacy. 
Age-related impairment in cognitive, visual, fine and gross motor skills lead to problems 
in taking the right drug at the right time in the right dosage. Studies show, ~60% of 
patients >75 years need to take 6 or more drugs per day [2], 17% of people >70 years 
have harmful practical problems with their everyday medication [3] and ~50% of all 
chronically ill patients >60 years are not compliant to their medication [4]. 

The rapid evolution of information and communication technology (ICT) produced 
viable assistive systems in the last decade. Most attention is currently given to Ambient 
Assisted Living (AAL) which comprises technical products, services and concepts to 
individually support people in need of care managing their everyday life properly [5]. 
Smartphone-Apps, reminder-systems, intelligent drug boxes and many other systems 
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turned out to be useful for the elderly in administering medication for different cases and 
situations.  

Apart from core ICT also the domain of robots showed a remarkable development in 
the past. Even humanoid robots as off-the-shelf products have emerged more frequently 
because they tend to have a high potential as assistive systems.  

However, little effort is given to AAL making use of (humanoid) robots though 
there do exist affordable systems with feasible hardware. Hence, it’s not clear if such 
humanoid robots are suitable for homecare medication assistance scenarios.  

In this study we used the humanoid robot NAO to investigate, if and to what extend a 
mass-produced robot system can be used to manage and support the everyday 
medication of an elderly person at home. The current paper addresses in particular the 
development process of the prototype application. 

2. Methods 

NAO is a 57cm tall robot system made from Aldebaran robotics [6] which has 14 motors 
(results in 25 Degrees of freedom), cameras (960p@30fps with fixed focus), 
loudspeakers, microphones, sonars, gyroscopes, accelerometers, force sensitive resistors, 
touch- and pressure sensors and LEDs. A Linux Gentoo OS runs on an Intel Atom 
platform and allows accessing all actors and sensors through a service called NAOqi, 
which provides all necessary software interfaces. NAO is freely programmable using 
Python or C++, provides hardware interfaces for LAN, WLAN as well as USB. Further 
information about the robot is available online at Aldebaran’s website [6]. 

With regard to the planned application a literature review was conducted first, to 
find out problems for the elderly in the domain of domestic medication as well as initial 
functional and non-functional requirements for an assistive medication management 
system (user and system requirements). We searched for publications in PubMed and 
Google Scholar between 1995 and 2013 using the search term depicted in figure 1. These 
results were then refined in cooperation with a physician, who provided his view and 
expertise on the problem. Resulting requirements were then modeled in UML use-cases 
to show the aims of the proposed medication management support system (MMS).  

Figure 1. Used search term for PubMed and Google Scholar. 

The software development was based on a prototype approach combined with an 
iterative development of components: First a base prototype acting as the main 
component was developed which got iteratively extended by more specific components. 
Each component in this sense is responsible for a well-defined task according to the 
requirements. An iteration cycle is composed of requirements engineering, system 
design, implementation and testing. All components were designed through different 
UML diagrams (class diagrams, activity diagrams, sequence diagrams as well as 
flowcharts) and a prototype was implemented using Python 2.7. Each component needed 
to pass several unit tests. 

After developing the components separately, an integration step combined all 
elements and tested the overall MMS in a final technical and functional evaluation under 
laboratory conditions. This evaluation encompassed a final test-scenario dealing with 
different medications and situations. In this paper our main attention is given to the test 
of the drug identification component.  

(automatic OR technical OR AAL OR "Ambient Assisted Living" OR assisted) 
AND (drug OR pill OR medication) AND (dispenser OR planner OR reminder OR documentation OR 
tracer OR monitoring) AND (system OR robot OR assistant) 
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3. Results 

3.1. Requirements Engineering 

The requirements gathering step lead to the main problems given in Table 1. According 
to those problems the following requirements/aims were derived: 

� The MMS is able to support the domestic medication process to avoid intakes of 
wrong drugs, wrong times or wrong dosages. 

� The MMS reminds the patient at the right time to take the drugs. 
� The MMS checks every intake and warns the patient before intake if necessary. 
� The MMS manages a full documentation of all intakes, remotely accessible by 

authorized users. 
� The MMS administers all prescriptions and allows remote edit of prescriptions 

for authorized users.  

Those requirements were then used to model relevant uses cases as shown in the 
use-case diagram in figure 2 which maps the requirements to the robot system setting.  

Table 1. Main identified problems and consequences in the medication process of elderlies gathered from 
literature review and physician input. 

Problem Consequence 
Identifying drug/medication Patient takes wrong drug. 

Timetable Patient takes drug at wrong time or forgets to take it. 
Dosage Patient takes the wrong dosage of a drug. 

Patient forgets that a drug has already been taken and takes it again. 
Drug handling Patient is not able to open drug box. 

Healthcare 
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administration

 

Drug reminder

 

Check intake

Patient

Drug 
information 

database

Vision 
database

 

Drug
identification

 

Drug taking 
support

<<includes>>
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EHR

<<includes>> 

Drug information

<<includes>>

<<includes>>

 

Past intakes <<includes>>

Medication management system (NAO)

Interaction 
database

 
Figure 2. Use case diagram of proposed MMS. 

3.2. Software architecture 

In general, a software architecture describes the different layers of well-separated 
intercommunicating components. The NAO system with its determined modular 
structure claims for an architecture with high cohesion and low coupling. We designed a 
5-layered software architecture comprising the levels in figure 3. The layer for the MMS 
is fully decoupled from the robot system connected through an interface level. The AAL-
middleware represents a mediation level in order to execute more than one application in 
parallel (e.g. in addition to medication assistance an application for handling emergency 
cases). Each level has interfaces to connect with the adjacent levels and all are realized 
through different technologies. Choregraphe is Aldebaran’s provided IDE for 
developing NAO applications and accessing standard-functions in a useful way. 
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Figure 3. Implemented software architecture showing the different levels with utilized technologies. 

3.3. Developed components 

According to the use-cases and derived requirements, the following components were 
implemented in the MMS according to the proposed architecture and development 
process: 

� Medication administration: The robot knows prescribed drugs as well as the 
specific regime. All intakes were documented in a medication history. 

� Medication identification: Through its cameras the robot is able to detect and 
identify drug boxes by using either vision recognition (feature-based with prior 
object learning) or barcode scanning. 

� Drug–drug interaction checker: An implementation of a drug-drug interaction 
database allows the robot to check for interactions between medications. 

� Reminding function: The robot reminds the person to take the drugs. 
� Remote connection: Authorized persons can access the documentation and 

administration using a client-server connection (XML-based). 
� Communication with a standard-based electronic health record (EHR): The 

robot can import medications from a standards-based HL7 CDA document. 

The communication between the user and NAO is entirely done verbally by speech-
control using the standard speech recognition functions. 

3.4. Evaluation 

All components were tested through several unit tests during implementation. For the 
drug box identification, a set of real drug boxes were manually tested with the robot’s 
cameras for recognition under different distances, orientations, occlusions and 
movement of drug boxes during the recognition process. Twenty different boxes have 
undergone three testing rounds for all aforementioned settings for both feature-based 
recognition and barcode scanning. The complete test protocol can be requested from the 
authors. 

In good light conditions (daylight) and the preferred distance of 15 cm in front of the 
camera 100% (n=60) of drug boxes were identified right with no false positives (n=0) for 
both identification types. Feature-based identification shows very good results to 
changed orientation (98.3% recognition rate) and moved test objects (96.7%). Barcode 
scanning lead to worse results for orientation (26.7%) and movement (33.3%). This was 
due to the fixed focused cameras, which also led to problems in distance for barcode 
scanning, as the maximum focus was attained with holding the box in a 15 cm distance. 
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4. Discussion 

In this paper we investigated if an off-the-shelf humanoid robot system with unmodified 
hardware was able to support the everyday medication process of an elderly person. For 
this project we chose the humanoid robot NAO. The system provides a very well 
designed architecture, where NAOqi is acting as an interface between software and 
hardware and allows the use of predefined functions in own projects. Beside the versatile 
access from a technical perspective, NAO offers a very intuitive way of human-machine-
interaction through speech, vision and movement. The system has already been used in 
other healthcare related projects [7], also revealing that the childish appearance leads to 
high acceptance for people of all generations [8,9].  

The evaluation of the implemented prototype reveals potential for using a free-
programmable robot to support the everyday medication process and to provide support 
in polypharmaceutical settings on a cognitive base. The recognition component exposed 
very good detection rates, though it might be too specific for practical use in the sense of 
just detecting pre-learned drug boxes. More complex detection methods, e.g. utilizing 
RFID, or more specialized methods, e.g. to identify the different pills without box, will 
be needed. Other available robot systems, focusing on medication management, as well 
as pill dispensing systems [10] are often limited to the domain of medication support. 
However, one big advantage of NAO is that the system is also able to handle additional 
problem domains (e.g. emergency detection), all within one system without changing 
hardware and only adapting its software. Physical limitations, e.g. difficulties for a 
patient to open a drug box, could not be solved by this robot as hardware is limited. 

As the system was only evaluated under laboratory conditions, further investigations 
are needed to examine the practical use of the proposed system in an applied field. 
Upcomming robot systems could even contribute to more acceptable results: Aldebaran 
robotics has already developed Pepper, which is a 130 cm tall humanoid robot, driving 
on omnidirectional wheels and offering better hardware like a chest-integrated tablet. As 
this system uses the same architecture as NAO, applications can be easily transferred. 
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Strategic Deployment of Clinical Models  

William GOOSSEN 
a 1 

a
 Results 4 Care, Amersfoort, The Netherlands 

Abstract. The selection, implementation, and certification of electronic health 
records (EHR) could benefit from the required use of one of the established clinical 
model approaches. For the lifelong record of data about individuals, issues arise 
about the permanence and preservation of data during or even beyond a lifetime. 
Current EHR do not fully adhere to pertinent standards for clinical data, where it is 
known for some 20 plus years that standardization of health data is a cornerstone for 
patient safety, interoperability, data retrieval for various purposes and the lifelong 
preservation of such data. This paper briefly introduces the issues and gives a brief 
recommendation for future work in this area.   

Keywords. Electronic Health Record, Standards, HL7, ISO 13606, ISO 13972 

1. Introduction 

Information exchange is important for a well-functioning health care and there are 

various examples of clinical modeling initiatives to facilitate this. The clinical modeling 

work started with the invention of the two level modeling approach for electronic health 

records (EHR) by Rector et al [1]. In this approach, the EHR system functions and the 

specification of medical content are separated out in two levels, each handling parts of 

the EHR functionality. Level one addresses the basic system functions, level two the 

required variations in medical content to address the diversity of patient populations. 

Applying clinical models allows for required variations, while at the same time, the 

highest level of standardization is possible that facilitates data exchange.  

Goossen et al  reviewed 6 clinical modeling initiatives, with each a specific 

implementation [2]. The examples reviewed include the Intermountain Health Care 

Clinical Element Models (CEM), the ISO 13606 archetypes, the OpenEHR archetypes, 

the HL7 v3 templates for Care Record message and for CDA, the Korean Clinical 

Contents Models, and finally the ISO 13972 based Detailed Clinical Models specified in 

Unified Modeling Language (UML) as practiced by HL7 International and in the 

Netherlands. However, since 2010, three additional initiatives evolved: First is the 

development of the Clinical Information Modeling Initiative (CIMI) [3]. The second new 

initiative is the Fast Health Interoperable Resources (FHIR) ® from HL7 [4]. FIHR uses 

modern technology as Restful interfaces and JSON. Finally, the Semantic Health Net 

approach deploys ontology based modeling, using the Web Ontology Language (OWL) 

representations in which the triplets are the core [5].  

The research question for the project deliverable reported here was: What should 

professionals, vendors and regulators do with the various standards for data 

specifications? 
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2. Methods 

The review carried out by Goossen et al [2] used a bottom up approach, identifying the 

single data element as the atomic level of modeling, specify this, and from the detailed 

specification move upward to nesting models, compose models into clinical meaningful 

functions, and combine it all to a EHR. This approach proves still very workable, and 

moves to become the gold standard for comparing clinical models and the options to 

transform data from one system / model to another without loss of semantics. In 

particular, now the ISO Technical Specification 13972 on Detailed Clinical Models 

expresses the requirements for the logical clinical models independent of the technical 

modeling approach or the technical implementation formalism of choice [6]. It is beyond 

this contribution to discuss all of the TS 13972, but the core will be discussed here.  

The core requirements for clinical models are: a name for each data element in the 

model, definition of the date element, unique binding of the data element to a unique 

semantic code from a standardized terminology, data type, if data type is a physical 

quantity then the unit must be added, if data type is a coded element with a value set, 

then each value must be expressed and have an unique code. The original review proved 

it possible to compare models for equivalence of semantic clinical content. The first 

impression is that the new approaches CIMI [3], FHIR® [4], and SHN[5] also meet 

these minimum requirements, but additional review is recommended to get a precise 

comparison.  

Data models are used for capturing, managing and storing clinical care data, facilitate 

decision support, allow aggregations for quality indicators, epidemiology, trials and 

management information. Such use and reuse of clinical data require unique semantics 

of each data element to compare data over use and time. Hence, storage of the unique 

code together with the data, and preferably also with a tag to the clinical model the data 

is based, on will largely facilitate lifelong use of a person’s data for his/her health. This 

implies the golden rule that every data element must have a unique semantic code from a 

controlled and standardized terminology like Snomed CT, LOINC or ICNP, etc.   

3. Results 

3.1. Transformation of clinical models and issues coming up  

Various projects assume that their clinical models, when the logical model is iso-

semantic (that is: depicts the same semantics in another technical format) it can be 

transformed from one format to another [3]. Smits et al argue such transforms carried out 

between DCM in UML and FHIR® lead to information loss [7]. However, their paper is 

based on DCMs that are not completely expressed in the appropriate tools and are not 

fully computable, e.g. have specifications attached in text files [7].  

Another issue in clinical modeling is where does the clinical model stop and where 

does another model approach (e.g. that of compositions) start. There is some 

understanding that a clinical model is small, has up to tens of data elements, but must be 

seen either as atomic, such as the Body Mass Index with a single derived data element, 

or as molecular [6]. Molecular examples include a blood pressure model covering data 

elements for systolic value, diastolic value, average value, body position etc. Other 

molecular examples are assessment scales, such as Apgar score [8], Glasgow Coma 

Score [9], and similar instruments that have a sum score derived from 1-n data elements.  

On the other hand we have seen in SHN that conversion from one model to another is 

very well doable, and SHN promotes the use ontologies in the background to analyze the 
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source model, set the rules for proper representation and from this representation move 

to an equivalent target model [5,10]. Proper transforms between iso-semantic models is 

possible, but certainly an issue to address in further research and practice environments 

[3,5,7,8,9].   

3.2. Nesting required for multidisciplinary approaches and contexts 

Some of the core standards used in clinical modeling have one thing in common: they 

create a reference (information) model which holds the small classes with baseline 

characteristics (the first of the two level modeling [1]). From these classes domain 

models can be developed, using overall characteristics for that clinical domain. These 

models are often specified into implementation artifacts as an EHR summary, a message, 

entry form etc. And then, the second level specifies the clinical content in the various 

clinical models. This way a cascade of models can be created from a domain to a section 

to a model to a data element. Some models are generic and can be specialized. Nesting 

becomes possible for even further details or variations. On the other hand, the bottom up 

approach from many small clinical models to numerous compositions becomes 

complimentary: standardizing to the maximum on detail and allowing maximal 

variations in compositions [6, 15]. Two well-known specifications include the 13606-1 

[11], where the single entry is clustered into sections, folders and finally the full health 

record, and HL7 CCD. The HL7 CCD standard has 15 base categories such as patient, 

diagnose, vital signs, medications, allergies and more [12]. Such standards are very 

useful for organizing the content into clinical meaningful construct. Hence it offers 

context and multidisciplinary recognition. Contexts exist in many forms, such as time 

and location, phase in a care process, a small component in a whole such as one data 

element as part of a whole clinical model, or a DCM as part of a larger composition such 

as the discharge summary. Also, whether something is a request, a promise, a goal, or an 

event (to paraphrase the HL7 v3 mood codes that define this), forms an important 

context. Clinical Models thus must be able to define multiple contexts, either intrinsic to 

the model, or relevant to its use in a process or composition. The use of clinical models 

can to a large extend be discipline independent. For example, in principle, when the 

proper instructions are used, it would not matter for normal circumstances for many 

health care observations or actions which discipline is performing it. However, the 

discipline carrying it out would be part of the context. Some health care activities are 

exclusive to specific disciplines. This is often regulated by legal boundaries or guidelines. 

The use of clinical models would support multidisciplinary work due to better mutual 

understanding on behalf of the patient.  

3.3. The fools with the tools make the rules 

This saying of a DCM tool developer illustrates well how important tools are in the 

development, maintenance and deployment of clinical models. An evaluation is included 

in the review of clinical modeling tools by Moreno Conde [13]. He summarizes 

requirements for clinical modeling tools and reviews several examples as for archetypes, 

HL7 templates and Detailed Clinical Models, and specifies these for various roles in the 

creation, modeling, implementation, and governance of clinical models, among others. It 

is beyond the scope of this short contribution to go into details, but suffice with pointing 

to the importance of this, in particular where such tooling facilitates in the validation of 

the quality of content, modeling, semantic code bindings and additional criteria.     
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3.4. Towards lifelong preservation of clinical data 

While the papyrus roles, the 5th century codexes, the large foliants in paper manually 

copied by monks last for many centuries, and similarly the paper medical records stay in 

good shape for decades, it is well known that the ‘smart’ digital data storage based on 

magnetic appliances we use in modern computer systems definitely do not last longer 

than a decade. In some instances it will be only some years. So were paper can simply 

get lost my misplacing, bytes can vanish too. The Committee on Data for Science 

addressed this issue in the 2012 CODATA conference in Taipei where the topic of 

lifelong preservation of health records content was addressed a first time [14, 15].  

Data-intensive science plays an important role in transforming raw observations into 

applicable, intelligible results and discoveries expressed as data elements. In healthcare 

such discoveries will increasingly be based on observational patient data coming from 

electronic health records, apps and devices and clinical data warehouses. Of course this 

implies storage of Petabytes, and even more of patient related data. And these data must 

be stored lifetime for individuals, and grouped into meaningful DataMarts for 

populations’ research. An additional issue is the need to integrate diverse health records 

that have been captured in different settings and different EHR systems, and data from 

various source systems and in modern times apps on smart phones and other e-health 

applications. Hence the question about permanence of clinical data becomes obvious. 

This means that not the hardware on which data are stored is key and not the software, 

but the informational structures and very importantly, the meta-data about clinical data 

[15]. Goossen addresses these issues of data permanence and preservation, and gives 

some first directions how to handle this both on conceptual, logical and technical levels 

[15]. Clinical data modeling, and governing these models is of the highest value for 

healthcare. Goossen & Goossen-Baremans specify how the clinical governance of 

detailed clinical models can be carried out, and that this even would require national 

organizations working on this [16]. Discussions in SHN show that the scope of 

governance should even be the European level, in particular since we do see increased 

cross boarder data exchange in healthcare.  

4. Discussion 

We see several approaches in clinical modeling emerging in the past decade. Important 

is that despite some different approaches, commonalties get more attention. With the 

ISO TS 13972 criteria are expressed for the conceptual component of clinical models 

(the evidence base from the medical knowledge), the logical model (data elements, 

semantic code bindings, data types, units, value sets, relationships), and the way various 

technical formats can be supported [6]. The options provided by CIMI, DCM tooling and 

SHN to transform iso-semantic models is seen as an important way format, e.g. to 

capture on the enormous investments in time, money and energy put in the clinical 

model development and deployment [3, 5, 13].  

This situation also implies that there should be no excuse for escaping the use of 

clinical models in EHR systems and other health information technology. The 

recommendation is to use at least one clinical model formalism. The translation tools 

already facilitate exchanging data between various systems based on different modeling 

paradigms. So, there is a choice between the various clinical models and formalisms, but 

it is a must to choose at least one. Clinical models do serve many purposes in clinical 

practice, decision support and aggregation purposes. One additional use becomes 
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increasingly important: clinical models are a cornerstone for data preservation during a 

person’s lifetime [15] and require governance [16]. 

All these arguments for use however, are dwarfed by the ultimate reason for required 

application of clinical models. To answer the research question, we believe that patients 

are entitled to receiving the best electronic support of their care based on the state of the 

art technology for data modeling. Using any format of clinical models implies that we 

can move from semantic interoperability – i.e. understanding what is exchanged – to 

focus on pragmatic interoperability: that is to do the right thing on behalf of our patients 

when the information is understood and put into proper actions.  
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Abstract. Human papillomavirus is a widespread sexually transmitted infection 
that can be prevented with vaccination. However, HPV vaccination rates in the 
United States are disappointingly low. This paper will introduce a patient oriented 
web ontology intended to provide an interactive way to educate patients about 
HPV and the HPV vaccine that will to empower patients to make the right 
vaccination decision. The information gathered for this initial draft of the ontology 
was primarily taken from the Centers for Disease Control and Prevention’s 
Vaccine Information Statements. The ontology currently consists of 160 triples, 
141 classes, 52 properties and 55 individuals. For future iterations, we aim to 
incorporate more information as well as obtain subject matter expert feedback to 
improve the overall quality of the ontology. 

Keywords. Ontology, Vaccine, Human Papillomavirus, Knowledgebase, Patient 
education. 

1. Introduction 

Human papillomavirus (HPV) is the most common sexually transmitted infection in the 
United States and currently affects 79 million individuals [3]. There are more than 120 
types of HPV [11], some of which are considered high risk and can cause many types 
of cancers. HPV is spread through the skin and mucous membranes during direct skin-
to-skin contact. 

Fortunately, the HPV vaccine is an effective tool that can prevent the most 
common types of HPV infection, which can lead to several types of cancer. Studies 
have demonstrated that vaccinating young children before they are sexually active 
produces the strongest immune response and offers the best protection [1]. According 
to the Centers for Disease Control and Prevention (CDC), HPV vaccine coverage 
throughout the United States has been dismal compared to other vaccines 
recommended at the same age, in large part due to a lack of parental understanding 
about the disease and vaccine [13]. 

In today’s age of information and technology, patients are offered many options to 
educate themselves about vaccines. One study indicated that regardless of the accuracy 
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of information, 70% of people turn towards Internet-based sources to retrieve 
knowledge about vaccines [19]. Other studies have pointed at the prevalence of anti-
vaccination content on the web [15; 22]. While it is beneficial for health care providers 
to communicate to patients directly [20; 27], time constraints can limit and sometimes 
prohibit these interactions [17; 23]. Most clinics provide printed vaccine educational 
materials such as brochures, handouts, and booklets for patients to educate themselves 
[4]. Moreover, federal law requires that healthcare providers give a copy of the current 
Vaccine Information Statement (VIS) to all patients prior to vaccination. However, the 
reading levels of parents many times are often below that of the VIS and other patient 
materials[16; 18; 25], and patients sometimes ignore or do not receive adequate 
understanding from this kind of inactive learning approach to make critical vaccination 
decisions [28]. 

For this project, we propose the use of an ontological knowledgebase that stores 
patient-focused vaccine information. An ontology can semantically represent domain 
knowledge in a machine-understandable format, which enables automatic and 
intelligent queries. Our knowledgebase can represent complex vaccination information 
and make it scalable and query-able to deliver rich vaccine information as needed. In 
addition, the information is represented in a patient-friendly format with limited 
medical jargon so that patients can better understand the information [21]. Moreover, 
an ontology for patients creates opportunities for more interactive and precise delivery 
of vaccine information using patient-friendly natural language queries, where patients 
and parents receive direct and personalized answers, like VAMATA, a “Siri-like” 
application for online medical assistance in the military setting [26] or for a prototype 
interactive mobile application for vaccine education [9]. Therefore, we believe that a 
HPV ontology can serve as a foundation for an application that will empower patients 
to make vaccination decisions. 

The Vaccine Information Statement Ontology (VISO) is an already existing 
ontology knowledgebase that contains defined classes and relationships pertaining to 
vaccines and their pathogens [8]. Using the developed VISO framework, our objective 
is to define HPV knowledge that is machine-readable and semantically-rich so that it 
can be incorporated into an interactive learning application for patients. 

2. Methods 

HPV vaccine information was collected from the VISs from the CDC website [1; 2; 6]. 
Supplemental information was also gathered from Offit and Moser’s Vaccines and 
Your Child handbook [24]. Sentences relevant to HPV, and its vaccine were parsed into 
simple statements called triples, consisting of a subject, predicate, and object. Using the 
VISO ontology specification, we incorporated the knowledge triples gathered from the 
sources into the ontology by either using an existing relationship within VISO or 
creating new ones to better include and represent information. The program we used to 
construct the ontology is Protégé 5.0, a commonly acknowledged, open-source 
software for ontology authoring. The ontology is represented using the Web Ontology 
language (OWL), which is a standard ontology language.  The ontology was evaluated 
using the Semiotic Evaluation Management System (SEMS). SEMS is a prototype 
web-based tool that rates an ontology based on different aspects that factor into the 
overall score [12]. The main qualities that were assessed are syntactic, pragmatic, and 
semantic. The syntactic quality rates the ontology’s machine-readability, the semantic 
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quality measures the usefulness of the ontology based on the terms’ ambiguity and 
consistency, and pragmatic measures the extensiveness of the ontology. Based on the 
evaluation result, the ontology can be further improved with several additional 
iterations. 

3. Results 

The ontology uses the previously developed VISO representation to define the 
conceptual class level, but also includes some refinement to accommodate complex 
HPV vaccine knowledge. The current version of the Vaccine Information Statement 
Ontology For Human Papillomavirus (VISO for HPV [7], and figure [5]) contains 160 
triples, 141 classes (125 subclasses), 52 properties (36 object properties and 16 data 
properties), and 55 individuals. 

We also obtained quality metrics using the semiotic metric evaluation from [10]. 
Using the SEMS web-based tool, we automatically generated the syntactic, pragmatic, 
and semantic scores. Table 1 outlines the quality score breakdown.  

Table 1. Ontology evaluation scores. 

Quality Quality Score 
Syntactic   0.76 
 Lawfulness 1.00  
 Richness 0.51  
Semantic   0.93 
 Interpretability 0.88  
 Consistency  0.97  
 Clarity 0.98  
Pragmatic   0.50 
 Comprehensiveness 0.50  
Overall Score  0.73 

The overall quality score based on the three quality aspects amounted to 0.73. The 
syntactic score is 0.76 and is comprised of lawfulness and richness qualities, which are 
1.00 and 0.51, respectively. Semantic aspect of the ontology scored 0.93. The 
interpretability, consistency, and clarity qualities make up the semantic aspect, which 
ranks, 0.88, 0.97, and 0.96, respectively. The pragmatic aspect score only included one 
factor, comprehensiveness, so its score is 0.50. Currently, the SEMS tool is still under 
development, and the accuracy quality (an aspect of the pragmatic quality) could not 
be calculated. 

4. Discussion 

Based on the analysis of the scores, our initial HPV ontology proves promising. The 
syntactic score (0.76) demonstrates that the high machine readability of the ontology 
due to correct use of syntax (lawfulness), and lack of total utilization of OWL features 
(richness). However, for this specific ontology and its use-case of only representing 
vaccine patient knowledge, some of the features may not be necessary, but as we 
continually develop VISO for HPV, there may be knowledge that may require other 
OWL features to better model the vaccine information. The semantic quality is also 
relatively high (0.93) resulting from low use of repetitive terms (consistency) and low 
use of ambiguous terms (clarity). Overall, the scores are quite promising for initial 
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work, but evaluating the accuracy and expanding the use of OWL-based features are 
needed to fully evaluate the quality. 

Creating the ontology posed many challenges. Even though there is already an 
existing VISO representation from which the HPV ontology is based, a few concept 
classes and subclasses had to be created or modified in order to better represent some 
knowledge triples. For example, a subclass called “Adjuvant” was conceptualized to 
describe specific ingredients added to vaccines, like monophosphoryl lipid A which is 
added to Cervarix, one of the licensed HPV vaccines. Another example, the subclass 
“DNA Virus” to describe Human Papillomavirus (HPV) was also created to elaborate 
on the type of virus that the HPV vaccines target. Another difficulty that we 
experienced was determining whether to include some of the information found 
pertaining to HPV in the ontology such as side effects, contraindications, and 
mechanism of action. Ultimately, any information determined to be beneficial and 
helpful to the patient was included. Additionally, some of the medical terms in the VIS 
documents are subject to interpretation and could be ambiguous to patients, such as the 
terms “mildly ill” versus “moderately ill”. Most patients will be unable to discern the 
difference between the degrees of illness; therefore, it can become misleading to 
patients. 

By attaining a functional knowledgebase, we can potentially power the intelligence 
behind patient-centered interactive agents – mobile devices, kiosks, etc. – to improve 
patient vaccine literacy and address patient questions in which patient-provider 
interaction is lacking or could be improved. As for the accuracy quality, we will need 
to obtain feedback from subject matter experts to improve the overall quality once the 
prototype SEMS tool can facilitate accuracy evaluation for subject matter experts to 
rate. We are investigating the possibility of growing the knowledgebase with any 
information that is lacking; for example, inclusion of additional patient-level education 
about the cancers caused by HPV, such as cervical and oropharyngeal cancer. While 
the initial knowledgebase included basic information regarding HPV-related cancers, 
additional information is needed to improve the robustness of the knowledgebase. 
Encoding extended information like these into the knowledgebase can help raise 
awareness for the need of HPV vaccination from a cancer-awareness perspective. A 
neglected aspect, yet of great interest to us, is to go beyond encoding facts and 
information about HPV vaccine and consider incorporating multimedia content to 
enrich the knowledgebase. Ontological knowledgebases could indeed link the various 
concepts with complementary multimedia content, like video and images, to deliver 
dynamic information through the patient-centered interactive agents. In addition, there 
is also evidence that storytelling may have an impact to educate and raise awareness of 
vaccination [14]. Whether it would be specific stories linked to certain vaccine 
concepts or a method to semi-automatically generate a story, the implementation of 
storytelling components in a machine-readable knowledgebase is of interest and will be 
further explored. 
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Abstract. International Classification for Nursing Practice (ICNP®) was developed 
as the standardized terminology by the International Council of Nursing (ICN) 
since 1999. It is important to evaluate the applicability of using ICNP® as the 
electronic nursing data exchange standardization when adopting in Taiwan. A total 
of 87% clinical nursing problems could be cross-mapped to DC axis of ICNP® 
version 2 in traditional Chinese language (Kappa = .96). Only five nursing 
problems (following care problem; blood transfusion; potential risk for unstable 
blood sugar level; hyperbilirubinemia; and caregiver anxiety) couldn’t be matched. 
ICNP® could mostly support the electronic nursing data exchange standardization. 
Developing Taiwan-ICNP® as the local terminology was seemed to be the strategy 
to create a more adoptive standardization across the country for Taiwan health care 
data exchange in the future. 

Keywords. ICNP®, clinical nursing records, terminology, data exchange 

1. Introduction 

Standards and interoperability are integral factors in the implementation of EHR. 
Without standardization, it is difficult to process data exchange, analysis, sharing and 
reusing. Standardized terminology is a key infrastructure component of EHR. It is also 
an important data source to support hospital management, decision-making and finical 
analysis processes. The benefits of adopting standardized terminology in the EHR 
would be creating the value of EHR and getting to meaningful use. 

In Taiwan, about sixty percent of hospitals are developing nursing informatics 
systems[1]. Most hospitals use translated NANDA, NIC and NOC as their standardized 
interface terminologies when document their nursing care plan. However, there are still 
no national wide standardized nursing terminologies among different Taiwan hospitals 
for lacking of essential benefits to use standardized terminology cross the country (e.g. 
financial support from government). 

International Classification for Nursing Practice (ICNP®) was developed and 
updated as the standardized terminology by the International Council of Nursing (ICN) 
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since 1999  The World Health Organization (WHO) accepted ICNP® within the WHO 
Family of International Classification (WHO-FIC) to extend coverage of the domain of 
nursing practice as an essential and complementary part of professional health service. 
The purpose of this study was to evaluate the applicability of using ICNP® as the 
electronic nursing data exchange standardization for future adopting in Taiwan.

2. Methods 

In this pilot study, the researcher choose electronic nursing care plan (ENCP) as the 
main clinical nursing records. ENCP was recorded by every nurse in every clinical 
ward to document the hospitalized patients’ care problems (e.g. ineffective breathing 
pattern), etiology (e.g. impaired lung function), supportive data (e.g. short of breathing), 
goal(e.g. effective breathing pattern in three days), intervention(e.g. oxygen supply), 
and outcome(e.g. achieved SPO2 98%). ENCP helped nurses take care of patients more 
systematically and prioritized and also the important legal documentation among 
electronic health records. When using ENCP as the target clinical terminology, we can 
evaluate the applicability of using ICNP® as the electronic nursing data exchange 
standardization for ENCP is the general and critical documentation in Taiwan. 

The researcher who was authorized as the ICNP® translator in Taiwan had 
completed ICNP® Version 2 traditional Chinese translation and validation[2]. The 
translated terminologies were published on the ICN website for non-profit use. Thus, 
the researcher used the ICNP® Version 2 traditional Chinese translation as the 
standardized terminology in this study. For clinical nursing records, the researcher used 
ENCP, which was implemented since 2010 in one 2,300-beds medical center in 
northern Taiwan. Then the researcher invited one clinical nurse with more then ten 
years emergency department intensive care unit (ED-ICU) working experiences in that 
medical center and used ENCP in every working day as the ICNP®-ENCP cross-
mapper. She was toughed the knowledge of ICNP® and then trained the ICNP®-ENCP 
cross mapping skill by the researcher.  

2.1.  ICNP® cross mapped to electronic nursing care plan 

According to the ICN (2005) recommended the guidelines for using ICNP® seven 
model (Figure 1) to create nursing diagnoses, nursing outcome and nursing intervention 
statements[3], the researcher used three categories (e.g. C1, C2, C3) to rate the 
matching levels between the clinical terms of nursing problems in ENCP[ECNP(NP)] 
and preferred terms in ICNP® DC axis. The definitions of these categories were 
descripted below: 
C1: the clinical term of the ECNP(NP) is also the translated preferred term (e.g.  

completely matched) in the ICNP® DC axis. 
C2: the clinical term of the ECNP(NP) is the synonym of translated preferred term in  

the ICNP® DC axis. 
C3: the clinical term of ECNP(NP) is neither the translated preferred term nor the   

synonym term in the ICNP® DC axis. 
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ICNP®
1.0, 2.0 and 2011 Releasing Versions

Client
1000XXXX

Focus
1000XXXX

AbilityStatus
10000034

AbilityToAdjust
10000047

AbilityToCommunicate
10000052

AbilityToCommunicateAboutDyingProcess
10026573

AbilityToCommunicateAboutEmotion
10026587

AbilityToCommunicateByTalking
10025039

ActualNegativeAbilityToCommunicateByTalking
10025104

ActualPositiveAbilityToCommunicateByTalking
10028230

ActualNegativeAbilityToCommunicate
10023370

PositiveAbilityToCommunicate
10014790

AbilityToPerformHomemaking
10000099

AbilityToPerformRole
10000113

AbilityToSwallow
10000236

AbilityToThrive
10000243

Fertility
10007888

Judgment
1000XXXX

Location
1000XXXX

Means
1000XXXX

Action
1000XXXX

Time
1000XXXX

Nursing Diagnosis
1000XXXX

Nursing Intervention
1000XXXX

Nursing Outcome
1000XXXX

 
Figure 1. The hierarchy and codes of ICNP® (Portion) 

An interrater reliability analysis using the Kappa statistic was performed to determine 
consistency among two raters and was found to be Kappa = .96 (p <.0.001), which was 
almost perfect agreement[4] 

3. Results 

A total of 39 nursing problems were cross-mapped according to the ICNP® structure. 
For the definitions of matching levels between the clinical terms of the ENCP(NP) and 
translated preferred terms in ICNP® DC axis, the total numbers and percentage of three 
categories were showed in table 1. It showed that 87% of clinical terms of the 
ENCP(NP) were consistency with ICNP® DC axis. There were still five nursing 
problems can’t be matched. Those clinical terms of nursing problems were “following 
care problem”, “blood transfusion”, potential risk for unstable blood sugar level”, 
“hyperbilirubinemia”, “caregiver nervous”. 

Table . The total numbers (%) of three categories between ENCP(NP)-ICNP® DC axis 

              
 ICNP® 
 

ENCP 

Category(C) Definitions n(%) of C 

Clinical terms 
of nursing 
problem 

C1 The clinical term of the ECNP(NP) is also the 
translated preferred term (e.g.  
completely matched) in the ICNP® DC axis. 

21(54%) 

C2 The clinical term of the ECNP(NP) is the 
synonym of translated preferred term in the 
ICNP® DC axis. 

13(33%) 

C3 The clinical term of ECNP(NP) is neither the 
translated preferred term nor the  synonym term 
in the ICNP® DC axis 

5(13%) 

 

4. Discussion 

A total of 39 nursing problems were cross-mapped to ICNP® and 87% of these 
problems have completed matched to the preferred terms or synonyms. Though ICNP® 
DC Axis can’t cover the entire clinical nursing problems in Taiwan, it still had high 
cover rate. From those that can’t be matched, we find out some un-matched reasons: 
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4.1. ICNP® DC Axis lack of enough preferred terms to describe patients who had 
specific physiological status. 

As we know, there are many existing laboratory testing items (e.g. CBC, BCS etc.), 
once human body has abnormal laboratory testing result, there were sometimes be 
diagnosed as hyer- (e.g. hyperkalemia)or hypo-(e.g. hypokalemia). In our study, we 
found the clinical nursing problem: hyperbilirubinemia were not existing in the ICNP® 
DC Axis. Though hyperbilirubinemia is caused by some underlying diseases (e.g. liver 
or biliary), this is the medical diagnosis and easily perceived and used by nurse as 
nursing problem. In the updated ICNP® version, more and more physiological oriented 
preferred terms were used as nursing diagnoses (e.g. hypertension v.s. hypotension). 
But there are more and more new diseases occurred nowadays, ICNP® version should 
have more flexibility and efficiency update process to fully support clinical using 
around the world. Thus, we would recommend that ICN could have effective feedback 
channel like internet access that help the adopting country feedback the local 
terminologies and getting the valid code when they need to be exchange among 
different health care institutions.  

4.2. ICNP® DC Axis lack of enough preferred terms to describe high physiological 
variability status.  

When ENCP existed the clinical nursing problem: potential risk for unstable blood 
sugar level, we found two ICNP® DC Axis preferred terms could be and could not be 
matched. One was hyperglycaemia and the other was hypoglycermia. Clinical nurses 
sometime will take care of the diet mellitus patients whose blood sugars were poor 
controlled. Thus they have high blood sugar variability and they would not show 
absolutely hyperglycaemia or hypoglycermia, the clinical nurses trend to use the 
potential risk for unstable blood sugar level when they made the nursing problem. 
In ICNP® DC Axis, there were many preferred terms using “risk for …” which meant 
potential negative situation. For the patients with high physiological variability status, 
clinical nurses will have difficulties using the one-way(e.g. hyper or hypo)nursing 
problem to matched the real clinical situation. In such case, we would recommend that 
ICNP® DC Axis can adopt more preferred terms to support high physiological 
variability status. 

4.3. ENCP trend to use multiple-in-one caregiver problems 

In Taiwan, the inpatients were taken care of not only by the medical staffs but also their 
families. Caregiver management was also though to be the responsibility of clinical 
nurses. However, they rarely have simple care problems like caregiver stress. Most of 
caregivers encounter multiple problems but when making the nursing documentation, 
most nurses would use the multiple-in-one caregiver problems such as following care 
problem in the study hospital instead of expressing the different caregiver problems 
even ICNP® DC Axis offer varied preferred terms to describe caregiver problem (e.g. 
negative caregiver attitude; lack Of trust in healthcare provider). We assume that 
clinical nurses lacking of fully support to record caregiver’s problems more detail in 
their nursing records.      
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4.4. Policy oriented nursing problems 

Following the discussion in point three, we also learned that the nurses’ documentation 
focus on recording the patients’ health problems. Moreover, the national medical 
record and national health insurance regulations play two important roles guiding the 
content of nursing records. From the results, the unmatched clinical nursing problem: 
blood transfusion is obviously belonged to the nursing action or intervention. Blood 
transfusing existing in the nursing problems was considered as the important procedure 
for every nurse to make the record.  It is also related to patient safety, thus, hospital 
nurse manager decided to put in the clinical nursing problems. In such policy oriented 
nursing problem, the ICNP® DC Axis need not to include them. 

5. Conclusion 

In our preliminary study, clinical nursing care plan can mostly be cross-matched to 
ICNP® that mean ICNP® can support the electronic nursing data exchange 
standardization. However, there were few clinical nursing care problems could not be 
mapped to ICNP® because of lacking appropriate preferred terms. In such cases, the 
research team would recommend that the ICN consider adopting these clinical terms or 
extending more common used clinical terms in the future. In the real medical 
environment, some policies will influence the medical decision and will also reflect on 
the medical records. No golden medical exchange standardization could be completely 
matched to the clinical medical terms. For the high policy decision makers, it is 
important to investigate the purpose of medical data exchange. Then the following data 
creation, collection, analysis process could facilitate the decision-making. In the future, 
we have two recommendations. The first was to use more nursing records like 
discharge planning and investigate their applicability with ICNP®. The second was to   
develop Taiwan-ICNP® as the local terminology, and that seem to be another strategy 
to create a more adoptive standardization across the country for our health care data 
exchange in the future. In this study, we also have some limitations such as the 
synonyms judgment between ENCP and ICNP®. Perhaps the communication with 
clinical and ICNP® experts will eliminate the synonyms.   
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Abstract. This study aims to develop and evaluate an ontology for adolescents’ 
depression to be used for collecting and analyzing social data. The ontology was 
developed according to the ‘ontology development 101’ methodology. Concepts 
were extracted from clinical practice guidelines and related literatures. The 
ontology is composed of five sub-ontologies which represent risk factors, sign and 
symptoms, measurement, diagnostic result and management care. The ontology 
was evaluated in four different ways: First, we examined the frequency of 
ontology concept appeared in social data; Second, the content coverage of 
ontology was evaluated by comparing ontology concepts with concepts extracted 
from the youth depression counseling records; Third, the structural and 
representational layer of the ontology were evaluated by 5 ontology and 
psychiatric nursing experts; Fourth, the scope of the ontology was examined by 
answering 59 competency questions. The ontology was improved by adding new 
concepts and synonyms and revising the level of structure.  

Keywords. adolescents’ depression, ontology, social data analysis, youth 
counseling record,  

1. Introduction 

According to WHO statistics, the rates of suicide among young person aged between 
10 and 24 in South Korea were 9.4 per 100,000 people in 2010, ranked the sixth among 
OECD members [1]. In addition, suicide is the leading cause of adolescents’ death in 
South Korea. A study has shown a strong link between suicide and depression, with 
80% of the people who die by suicide having a depression at the time of their deaths [2].  
In Korea, 77.1% of adolescents own the SNS (Social Network Service) accounts [3] 
and they record their emotion and activities on social network platforms. Therefore, it 
is possible to extract valuable information about youth depression by analyzing social 
data.  
An ontology for adolescents’ depression, a semantic framework for depression 
concepts and their relationships can be used as a basis of social data retrieval and 
analysis [4]. This study aims to develop and evaluate an ontology for adolescents’ 
depression to be used for collecting and analyzing social data. 
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2. Methods 

2.1. Development  

The ontology was developed using the ‘Ontology Development 101’ methodology. The 
process of iterative design continued through the whole lifecycle of the ontology [5]. 

� Step 1, we determined the domain and scope of the ontology. 
� Step 2, we searched existing ontologies representing youth depression on the 

web (Google Scholar, Pubmed) and in the literatures. 
� Step 3, we extracted key terms from four clinical practice guidelines 

(NICE(2005, 2015), USPSTF(2009), beyondblue(2011) and Korean Clinical 
Research Center For Depression (2011)) and related literatures.   

� Step 4, we defined the classes and the class hierarchy using top-down process.  
� Step 5, we analyzed the questionnaires such as ‘Korea National Survey of 

Domestic Violence and Sexual Violence’, ‘Korean National Survey of School 
Violence’ to extract the properties and values. 

� Step 6, we designed the ontology representing classes, properties, values and 
their relationships. We also developed terminology with synonyms for classes. 

2.2. Evaluation 

The ontology was evaluated in four different ways.  
� First, we examined the frequency of ontology concept appeared in depression-

related social data. Social data with the keywords ‘depression’ or ‘depressed’ 
was searched by web-crawler.  

� Second, we also examined the content of coverage by mapping concepts in 
counseling records posted at the Korean Youth Counseling and Welfare 
Institute’s website to the ontology concepts. We extracted key concepts from 
the counseling records using KoNLP package with R. We classified results of 
mapping into ‘lexically mapped’, ‘semantically mapped’, ‘mapped to a 
broader/narrower/more than one concept’ and ‘not mapped’ [6]. 

� Third, Three experts with experience in ontology design and Two experts 
specialized in psychiatric nursing evaluated the structural and representational 
layer [7] using Likert scales with 5-point scores. All of five experts were 
asked to provide free text comments about the feasibility of the ontology. 

� Fourth, the scope of the ontology was examined using competency questions. 
We made a list of questions that the ontology should be able to answer and 
tested the extent to which these questions were answered correctly. The list of 
questions was extracted from FAQs posted at the American Academy Of 
Child & Adolescent Psychiatry website. 

3. Results 

3.1. Development  

There were no ontologies available to describe youth depression. Thus we have decided 
to develop a new ontology for adolescent depression. 
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We extracted 2,076 terms from four CPGs and related literatures. Out of these terms, 
we defined 419 classes. The ontology consists of five sub-ontologies including (a) Risk 
factors, (b) Sign and symptoms, (c) Measurement, (d) Diagnostic result, and (e) 
Management care. Since the youth mental health is closely associated not only with 
individual characteristics but also environmental characteristics such as family, school 
and community [8], Risk factors and Management care were classified into individual, 
family, school and community domains. Figure 1 depicts top-level layer of the 
ontology and their relationships.  

 
Figure1. The Adolescents’ Depression Ontology  

3.2. Evaluation 

3.2.1. The frequency of concept appeared in the social data 

Web-crawler has searched 3.7 million depression-related postings from 310 social 
media channels during the last three years (2012-2014). Out of 596 concepts in the 
initial ontology, 22.0% did not appear in the postings of social media.  

3.2.2. The content coverage of ontology 

We collected 66 youth depression counseling records from the Korean Youth 
Counseling and Welfare Institute’s website. In total, 1,574 narratives were extracted 
from the records and 1,028 terms emerged from KoNLP. Figure 2 shows the words 
cloud of these terms. We extracted 476 unique concepts by analyzing meaning of the 
terms. Out of these concepts, 73.1% were lexically or semantically mapped, 15.1% 
were mapped to a broader concept, 2.7% to a narrower concept, and 3.2% to more than 
one concept. Meanwhile, 5.9% were not mapped to the any concepts in the ontology.  

 

 
Figure 2. Terms extracted from the youth records about depression 
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3.2.3. The structural and representational layer of the ontology  

The structural and representational layer scores of the ontology are presented in Table1. 
All items scored above 4 in average, with depth of hierarchy, balance and overall 
complexity criteria scoring 5 point. The criterion with the lowest score was density. 

Table 1. Average score of evaluation on the structural and representational layer 

Structural layer Representational layer 
Criteria Mean score Criteria Mean score
Size 4.7 Match between formal and cognitive semantics 4.7 
Depth of hierarchy 5.0 Consistency  4.6 
Breadth of hierarchy 4.7 Clarity 4.6 
Density 4.3 Explicitness 4.7 
Balance 5.0 Interpretability 4.6 
Overall complexity 5.0 Accuracy 4.4 
Connectivity 4.7 Comprehensiveness 4.6 

  Granularity 4.7 
  Relevance 4.5 
  Description 4.8 

Total 4.8 Total 4.6 

Ontology and psychiatric nursing experts recommended that the concepts representing 
‘Risk factors’ and ‘Sign and symptoms’ sub-ontology should be expressed in a 
different way to convey the meaning more clearly. In addition, two experts pointed out 
that ‘diversional activity’ class in the ‘management care’ sub-ontology was too detailed 
to be harmonious with other classes. 

3.2.4. The scope of the ontology 

Table2 displays five competency questions and their answers derived from the 
ontology as an example. We drew up a list of 59 competency questions and the 
ontology was able to answer to all of these questions correctly. 

Table 2. An example of competency questions and answers  

CQ Answer Correct? 
Which is the IndividualRiskFactorsOf 
depression? 

Biochemical factors, biological factors, genetic 
factors, lifestyle, mental disease, physical 
disease, psychological factors, socio-
demographic factors, temperamental factors, 
undesirable life event 

Yes 

Which is the NeurotransmitterRelatedTo 
depression? 

Dopamine, epinephrine, serotonin, 
norepinephrine 

Yes 

Which is the PhysicalSignOf depression? Change of appetite, change of psychomotor, 
change of weight, disrupted sleep rhythms, 
fatigue, lowered libido, pain 

Yes 

Which is the PsychotherapyOf 
depression? 

CBT, IPT, psychodynamic therapy Yes 

Which is the 
GoodEnvironmentForCaring depression? 

Family cohesion, family concord, health family 
value, stable socioeconomic status 

Yes 

4. Discussion 

It was found that the ontology developed in this study could represent most of concepts 
used in social media (78.0%) and counseling records (73.1%). This result reflects that 
the ontology could be an effective framework for collecting and analyzing social data. 
Meanwhile, most of the ontology concepts not appeared in social data were related to 
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names of pharmaceutical drugs and screening tools for depression. These concepts are 
terms that the public did not use in social media postings.  
We improved the initial ontology by adding new terms used in social media and 
counseling records and modifying the structure. About 500 terms were newly added 
and most of them were synonyms for existing concepts.  
In this study, we developed an ontology to be used as a framework for collecting and 
analyzing social media data. Most of big data are being analyzed without a formal 
framework. However, if we use ontology-centered framework, the phenomenon hidden 
in big data can be analyzed more delicately and scientifically [9]. Song [10] utilized the 
ontology developed in this study for predicting depression risk factors among Korea 
adolescents by using social big data. He found that trends of posting volumes on youth 
depression resembled statistics published by Korean government.  
Standardized terminologies were not used to describe the terms in our ontology due to 
lack of standardized terminology in Korean. However it would be possible to map the 
terms in the ontology to standardized terminologies such as SNOMED CT in the future. 
Also, this ontology could be generalized to describe social problems such as youth 
suicide and youth delinquency. 
A further study aligning our ontology with upper ontology such as BFO and DOLCE is 
needed to improve its interoperability with other ontologies. For example, ‘lifestyle’ 
could be placed under Dependent-Continuant, ‘medication’ under Independent-
Continuant, and ‘treatment’ under Processual Entity in BFO.
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Abstract. The importance of data in the social and behavioral domains to 
biomedical research is increasing, but ensuring the reusability of such data through 
standardization is not a trivial task. To start addressing this challenge, we 
developed a semantic model of the physical activity domain by reviewing 302 
physical activity questions collected from standardized questionnaires and public 
data repositories. Our semantic model is comprised of activity keywords, qualifiers, 
response measures and context. We identified three types of contexts: active 
lifestyle, physical capacity, and environment. The majority (94%) of the 204 
activity keywords extracted from the 302 questions were mapped to the UMLS 
Metathesaurus. Preliminary evaluation of our model with 309 additional activity 
questions showed that the majority of the questions were related to one of the three 
context categories. We also noted the need to expand context categories to 
incorporate the questions assessing psychological aspects of dealing with physical 
activities.  

Keywords. physical activity, data standardization, data modeling, standardized 
terminology, data discoverability 

1. Introduction 

Physically active people generally have longer lifespans and lower risks for developing 
cardiovascular disease, diabetes, depression and some cancers [1]. Many clinical and 
genome wide association studies (GWAS) provide supporting evidence to this claim. 
One example is the discovery and validation of the interaction between the FTO gene 
locus and physical activity, in which the phenotype variables were collected from self-
administered questionnaires of participating subjects [2]. Many clinical and genome 
wide association studies (GWAS) collect such data using separate data collection forms, 
and precision medicine calls for comprehensive analyses of patient genomics, 
phenotypes, and environmental exposures [3]. The Institute of Medicine (IOM) also 
urges social and behavioral domains of data to be incorporated into electronic health 
records (EHRs) in a standardized manner and identified nine high priority domains to 
consider [4].  

Unlike genotype data, where array probes and genes are well-annotated and 
universally standardized, phenotype and exposure variables such as physical activity 
are managed in a non-standard way requiring advanced algorithms for standardization.  
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For example, we had reported in our variable standardization study for phenotypic and 
exposure data in NCBI database of Genotypes and Phenotypes (dbGaP) [5] using 
UMLS based automated semantic annotation [6]. 

Standardizing social and behavioral data is especially challenging because they 
are often described with lengthy and non-technical terms. Our previous experiences 
with standardizing phenotype and exposure data stored in dbGaP confirmed this 
challenge [6]. PhenX aims to standardize key behavioral and environmental measures 

in 21 research domains to support GWAS and other large-scale genomic research [7,8]. 

Adopting PhenX measures will undoubtedly facilitate standardization and integration 

of the social and behavioral domains of data. However, the majority of the data, which 

have been collected without adopting any data standard in this domain, would still 

require separate standardization efforts.    

This study reports our early efforts to standardize physical activity data, which the 
IOM recognizes as one of the nine high priority social and behavioral domains [4]. Our 
efforts focused on building an underlying semantic model of the physical activity data, 
where key semantic components need to be captured in a standardized manner to 
convey the intended meaning.  This semantic model may serve as a type system that 
guides an NLP (Natural Language Processing) pipeline for automating the 
standardization of physical activity data.  Note that the complete data file of this study 
that contains data sources, annotations, and concept mapping is available at 
https://idash-data.ucsd.edu/download/folder/4732/NI16B.zip  

2. Methods 

2.1. Data collection 

We first collected and compiled a total of 361 convenience samples of physical activity 
related questions and/or measurements from standardized questionnaires such as the 
National Health and Nutrition Examination Survey (NHANES) [9] and Rapid 

Assessment of Physical Activity [10].  We also looked into public research data 

repositories such as dbGaP [5] and cancer Data Standards Repository (caDSR) [11]. 
Next, we removed duplicate entries from our compilation. We considered only the 
items that were identically worded as duplicates, as our ultimate goal is to develop an 
algorithm to identify and standardize physical activity related variables described in 
various lexical manners.  For example, “how many days of the week do you exercise?” 
and “exercise: frequency/week” were treated as distinct questions even if they carry 
identical semantics because they pose different standardization challenges. After 
removing the duplicates, a total of 302 questions were included in this analysis. We 
will refer to this dataset as “dataset A.” 

2.2. Modeling physical activity questions 

Four reviewers identified the physical activity keywords that carried the core semantics 
of a given activity related question. Challenging cases were collaboratively reviewed. 
One of the authors (HK) identified emerging general semantic components that can be 
used to characterize the activity questions from the annotated questions.  HK also 
identified the terms used to describe the semantic components.  The extracted physical 
activity keywords were also mapped to the Unified Medical Language System (UMLS) 
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Metathesaurus [12] using MetaMap [13]. The mapping results were reviewed and the 
items that MetaMap failed to provide proper matches for were manually mapped to the 
UMLS Metathesaurus. 

As a preliminary evaluation of our semantic model, we collected 309 additional 
activity related questions from 17 different sources and annotated them using the 
semantic model. We will refer to these 309 questions as “dataset B.”  

3. Results 

3.1. The semantic model 

Four semantic components – activity keyword, key measure, context, and qualifier – 
were identified from 302 questions (i.e., dataset A). The activity keyword is a physical 
activity term mentioned in the question. The key measure describes what is being asked 
about the physical activity such as amount, duration, types of activities, etc.  The 
qualifier is the term used to describe the intensity or amount of an activity mentioned in 
the question.  We identified three Context areas. First, active lifestyle questions assess 
the level of physical activities that a respondent gets. Next, physical capacity questions 
assess functional status of a respondent and/or physical responses to any physical 
activities. Finally, environment questions are to assess non-organic barriers or 
facilitators to physical activities that a respondent is having. Figure 1 shows an 
example of the annotating of an activity related question using the aforementioned 
semantic categories.  Table 1 shows the three different contexts along with the total 
number of questions falling within that context and an example question from each 
category.  

 
Figure 1. Annotation example. 

From Dataset A we extracted 557 activity keywords, which were consolidated to 
204 unique keywords concerning physical activity. The most frequently appearing 
keyword was “Walk” (N=77) followed by “exercise” (N=61) and “physical activity” 
(N=35). Specific sports or exercise names, general leisure/recreational activity names, 
and house chores also frequently appeared.  

Qualifiers were used in 86 questions (28%). Most concerned the intensity of an 
activity. Intensity was described using categorical extent qualifiers such as low, 
moderate, strenuous, vigorous, etc. (N=54); and they were most frequently used for the 
questions within the active lifestyle context.  The questions with the physical capacity 
context often described intensity using amount (N=18), speed (N=5, e.g.,  “number of 
feet walked in 6 minutes”), and the level of physical exertion after the activities (N=4, 
e.g., “what activities make you feel short of breath?”). The majority of the questions 
(39%) were designed to collect binary answers (i.e., true/false) as in “do you exercise 

H. Kim et al. / Developing a Semantic Model to Describe Physical Activity Data 449



 

 

regularly?” The questions on physical capacity often sought for vital sign measures or 
physical symptoms responses. 

Table 1.  Example questions and frequencies of the context categories 

Context  Set A Set B Example questions 
Active 
lifestyle 

185 162 � Over the past 6 months, have you gone to parks for picnics, 
walks or other outings? 

� Have you done light strength training in the past 4 weeks? 
Physical 
capacity 

99 55 � Does your health limit you in these activities: walking more 
than a mile 

� Exercise peak blood pressure 
Environment 18 74 � Over the past 6 months have your family or friends exercised 

with you? 
� Constraints on outdoor activities (e.g., lack of money; lack of 

time due to work, family, or other obligations, etc) 

The UMLS Metathesaurus provided complete and partial matches to 86% and 8% 
of the 204 activity keywords respectively. Examples of partial matches are mow lawn 
with push-mower mapped to “yard work (C2986650)”, backpacking mapped to “hiking 
(C2136024)”, and rowing mapped to “activity, rowing, canoeing, kayaking, rafting and 
tubing (C2712393).” Heavy carpentry, auto repair, triathlon, and toning are a few 
examples of the activity keywords that are not mapped to the UMLS Metathesaurus.   

3.2. Model evaluation 

The main focus of this preliminary evaluation was to ensure the semantic coverage of 
the context categories and to collect additional activity keywords. With the preliminary 
evaluation of our information model, 291 (94%) of the 309 additional activity questions 
(i.e., Dataset B) were classified into one of the three context categories. The majority of 
the items in Dataset B fell into the Active lifestyle context. The frequency distributions 
of the context categories in dataset B are presented in Table 1.  

Among the remaining 18 items, 3 were associated with multiple context categories. 
For example, the question “Were you sick last week, or did anything prevent you from 
doing your normal physical activities?” could be classified as Physical Capacity or 
Environment (i.e., barrier).  The remaining 15 questions did not fit into any of the three 
context categories. Six of them were related to the attitude and/or motivation towards 
physical activity such as “do you usually feel motivated to exercise?” and “I may miss a 
day of exercise for no good reason.”  Nine items were related to assessing exercise 
addiction such as “I have had daydreams about exercising” and “when I miss a 
scheduled exercise session I may feel tense, irritable or depressed.”   

From dataset B, we extracted 632 physical activity related keywords, which were 
consolidated into 244 unique keywords. Dataset B shared the same top 3 keywords 
with dataset A. The most frequently appeared keyword was “Walk” (N=76) followed 
by “physical activity” (N=69) and subsequently “exercise” (N=50). No significant 
difference in the activity keywords was observed among the three context categories of 
both dataset A and dataset B.  

4. Discussion 

We developed an initial semantic model that comprises of 4 semantic components for 
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the physical activity domain by analyzing 302 physical activity questions.  Our 
preliminary evaluation showed that this model has the potential to serve as a framework 
for structuring physical activity data.  However, it also revealed the additional context 
areas that physical activity questions can be related to, mostly psychological aspects of 
dealing with physical activities such as motivation level and exercise addiction. We 
plan to collect and review additional activity questions to evaluate this semantic model 
more thoroughly and to augment it with additional context categories. 

High concept coverage of the activity keywords provided by the UMLS 
Methathesaurus is promising, but it also indicates the need for a sophisticated text 
processing pipeline that performs the parsing and the mapping of activity keywords 
with high accuracy. Our prior work on phenotypic and exposure data standardization 
struggled with the variables related to physical activities. This was caused in part by 
designing the standardization pipeline in such a way that MetaMap handles identifying 
and mapping activity keywords to the UMLS Metathesaurus. Failure to produce correct 
concept mappings was one of the major reasons for failed standardization in this 
domain.  For example, in this study, MetaMap failed to map 81 activity keywords to 
corresponding concepts. However, we were able to find acceptable matches for the 
majority (N=66) of those failed mappings via manual mapping. 

We did not observe any major differences in the activity keywords used in 
different context categories.  However, we started noticing certain patterns in the use of 
qualifiers and the response measures that can potentially be related to different context 
categories.  We will continue this work to develop more sophisticated semantic models 
that characterize physical activity data at the context level.  Future work will also 
include applying machine-learning approaches to the identification and classification of 
physical activity data. 
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Abstract. Improving health is the sole objective of medical care. Unfortunately, 
mishaps or patient safety events happen during the care.  If the safety events were 
collected effectively, they would help identify patterns, underlying causes, and 
ultimately generate proactive and remedial solutions for prevention of recurrence. 
Based on the AHRQ Common Formats, we examine the quality of patient safety 
incident reports and describe the initial data requirement that can support and 
accelerate effective root cause analysis. The ultimate goal is to develop a 
knowledge base of patient safety events and their common solutions which can be 
readily available for sharing and learning. 

Keywords. Patient safety event, incident reporting system, data quality, root cause 
analysis (RCA), AHRQ Common Formats 

1. Introduction 

Patient safety events are serious threats to health care. Recent evidence based estimate 
of the annual number of deaths in the US is over 400,000 associated with preventable 
medical errors in hospitals [1]. The seminal report, To Err Is Human: Building A Safer 
Health System, significantly raised the awareness of patient safety events and 
underlined a need for a culture of patient safety that would view these events as 
learning opportunities – a major shift from blame and shame to analyzing root causes 
of these preventable safety events and achieving improved delivery of health care 
through error prevention [2].  Among the reporters of patient safety events, nurses, as a 
major group of contributors, generate over 70% the overall reports [3]. 

Defined by WHO, “Patient safety incident is an event or circumstance that could 
have resulted, or did result, in unnecessary harm to a patient”[4].  A patient safety 
incident can be a reportable circumstance including near miss, no harm incident or 
harmful incident (adverse event). One of the major obstacles in learning lessons from 
patient safety incident reporting lies in the absence of a universally agreed taxonomy to 
define, name and categorize the range of possible incidents, their contributing factors 
and consequences [5]. If the patient safety data are collected effectively in a structured 
format, it would be easier to learn from them, identify patterns, underlying causes, and 
learn from their threats to patient safety, and ultimately generate proactive and remedial 
solutions in future [6] [7].  In practice, an effective and practical way to learn from the 
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patient safety events is through incident reporting systems, where error data is collected 
in structured format [6]. The ultimate purpose of a reporting system is to collect, analyze 
and learn from the existing mistakes [8]. Yet the effectiveness of such systems remains 
unclear in terms of effective learning [8]. The purpose of this project was to examine 
how patient safety event reporting could help accelerate or support effective root cause 
analysis (RCA) of patient safety incidents and ultimately an organizational learning 
rather than merely counting the event occurrence [9]. This project benefits the reporters 
and may increase the awareness of patient safety reporting through the interaction with 
nursing informatics communities. 

2. Reporting an Event 

Toward successful learning from the event reporting, it depends upon the following 
four basic activities [10] [11]. 

1. Data input. It should be discrete and non-punitive to enhance safety culture. 
2. The data. It is vital that reporter has the opportunity to narrate his own version 

of events. Such data would express true nature of the incident and facilitate 
better understanding of the factors linked to the incident. 

3. Analysis. The analysis turns a report into a lesson. Patient safety initiatives of 
investigating and analyzing incidents are critical to get into the root causes of 
the incident and how these can be prevented in the future. 

4. Feedback. The goal of feedback is to learn from mistakes, and to ensure that 
the systems are improved for better patient safety in the future.  

All the personnel involved in reporting, including nurses, physicians and other 
healthcare providers, even patients and family members, need to share a culture of 
safety and improvement that would encourage event reporting. The reported incidents 
must be analyzed in a timely fashion, and the results must be communicated back to the 
reporters and to the rest of the system for improvements [4]. 

Standardization and better management of information on patient safety incidents 
are highly recommended to develop the strategies for reducing the risk of preventable 
medical incidents [12]. In the US, patient safety organizations (PSOs) are utilizing the 
Common Formats (released by The Agency for Healthcare Research and Quality, 
AHRQ) intended to enhance healthcare quality improvement efforts by creation of a 
network of patient safety databases where patient safety event can be reported 
voluntarily and be analyzed to reduce the risk of medical errors [13]. The AHRQ 
Common Formats (CF) include generic and event-specific forms. Generic reporting 
forms collect general contributing factors and risk factors in a structured format and 
allow using brief descriptive text to document the specific details of the patient safety 
event. The event-specific forms allow reporting of contributing factors that are unique 
to the event type including the degree of harm and applicable preventive measures.  

3. Reporting Quality of Patient Safety Events  

A major barrier to patient safety research appears to be the lack of reliable information 
on patient safety events [8]. Quality of data has been a major concern. Effectiveness of 
the data is largely impacted by the process of data entry, a critical factor in determining 
the utilization of the data in future [14]. Reporting incomplete data (omission error) or 
incorrect data (error rate) were identified as leading causes of unreliable information in 
such systems [15]. We compared two data sources to reveal the reporting quality of 
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patient safety events, as shown in Table 1. Analysis between the two data sets indicates 
the lack of accuracy and completeness in reporting patient fall in hospital systems. An 
overwhelming portion of “unknown” answers as well as the questions that were “not 
answered” are typical in the current reporting systems.  

 
Table 1. Percentage of “unknown” answers and “not answered” questions  

Common Formats: Patient Fall  
Questions 

 

University based Hospital 
System  (364 cases) 

Hospital Systems reporting 
to a state PSO  (373 cases) 

Unknown Unknown + Not Answered 
  Q1. Was the fall unassisted or assisted 0.82% 3.75% 

Q2. Was the fall observed? 11.8% 4.02% 
Q4. Did the patient sustain physical injury as a 
result of fall? 

16.48% 9.38% 

Q6. Prior to the fall, what was the patient doing 
or trying to do? 

16.2% 25.2% 

Q7. Prior to the fall, was a fall risk assessment 
documented? 

0.54% 35.65% 

Q.9 At the time of the fall, were any of the 
following risk factors present? 

63.18% 68.63% 

Q10. Which of the following were in place and 
being used to prevent falls for this patient? 

40.93% 34.58% 

Q11. At the time of fall, was the patient on 
medication known to increase the risk of fall? 

90.1% 80.16% 

Q13. Did restraints, bedrails, or other physical 
device contribute to the fall? 

37.63% 39.63% 

Note: Q3, Q5, Q8 and Q12 are child questions, their availabilities depend 
 on the positive answers to their individual parent questions. 

The results of the comparison are consistent with the previous issues of 
underreporting and low-quality reporting. However, this pilot study is based on the  
AHRQ CF for evaluating the quality of reported patient safety data.  There has been a 
compelling need for improving the quality of patient safety incident reports. Usually, 
such reports carry poor descriptions of incidents as well as missing vital information, 
which can adversely affect the outcome of a subsequent RCA [16]. Frontline reporters, 
usually nurses, tend to choose “other”, “miscellaneous” or “unknown” if given such 
options to choose from [3]. The stressful nature of preventable patient safety incidents 
under which the healthcare providers work might be one of the reasons why we are 
seeing a lot of unknown and unanswered questions in this study.  In addition, fears of 
legal consequences, lacking knowledge about what is done with collected data, lack of 
feedback on the results of data analysis, attitude towards the relevance of data 
collection, and unsatisfactory working conditions are few of the leading barriers to 
incident reporting [17]. It has been recommended that enhancing targeted formal 
training of staff members in patient safety incident classification and reporting, and 
presently reporting are insightfulfor improving the quality of incident reports [16].  

4. Root Cause Analysis (RCA) 

Detection of underlying cause of the patient safety incidents is the key to minimizing 
the risk of their recurrence. RCA is the way of retrospective analysis of the patient 
safety incidents, near misses and sentinel events to understand the underlying causes 
[18]. It fits with the concept of turning a safety incident into a lesson. RCA is a step-by-
step approach to review the chronology of events and contributing factors until the root 
cause is identified, often including the following steps: identify the incident to be 
analyzed, organize a team to carry out the RCA, study the work processes, collect the 
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facts, search for causes, take action, and evaluate the actions taken [19].  Current CF, 
taking patient fall as an example, collect the initial information which can be used to 
identify the incidents and determine their relative priority for further RCA.  

To promote the interoperability between patient safety event reports and 
consequential RCA, questions regarding the type of fall risk assessment tool used and 
identified risk level should be included in the form. These data elements identify the 
recommended fall prevention interventions and thus can lead to more details on the 
clinical context of an incident. We recommend adding a question that asks particularly 
about the environmental factors that could have led the patient to fall in addition to the 
risk factors listed in the CF: Patient Fall. Our analysis suggests that the majority of 
reporters did not know if any fall related medications were the reason for a fall. There 
are certain types of medication that have been known to increase the risk fall. Thus, we 
recommend the question that particularly asks if any such a medication has been 
administered 12 hours before the incident. Medication is one of the modifiable risk 
factors of patient fall and related injuries and should be reflected with certain level of 
details in the design of fall preventive measures. 

Based on the interoperable data fields, an organized RCA team can further 
investigate the facts about the incident by reviewing the report, interviewing the 
reporter or evenpatient as deemed necessary, and reviewing witness statements, 
patient’s medical records, and the work protocols and processes to determine all the 
possible causes that could have led to the particular incident. 

5. Discussion 

Data quality has been a barrier to improving healthcare quality through the 
development of an effective patient safety event reporting system.  AHRQ CF serve as 
a common structure to the data elements that are most important to identify the risks 
and causal factors of safety events. Structured data permit sorting of patient safety 
events for event analysis, pattern analysis and trend analysis. A significant challenge to 
increase data quality remains in the development of a unified domain knowledge base 
where all reports are organized and the effective use of the data. In sum, more efforts 
are needed for improving reporting quality, sharing and learning from patient safety 
events across the individual systems.  Realization of relevance and purpose of incident 
reporting, and adaptation of culture of safety across healthcare institutions and societies 
are critical to learn from patient safety events.  

The present pilot study serves as an initial step toward an advanced patient safety 
reporting system which can raise awareness among the frontline reporters to reduce 
“unknown” and “miscellaneous” responses. As CF are subject to further revision, our 
suggestions based on the data analysis may be helpful for improvement in the reporting 
quality of patient safety events and the utilization of data elements in eventual RCA. It 
is a general belief that good quality of reporting can accelerate the development of the 
real-time information, guidance, and tools that will translate patient safety data into 
safer clinical practices. 

Quality and safety are central topics of nowadays’ healthcare practice and research. 
Nurses, who play a key role in creating, maintaining, and analyzing patient data, could 
lead the research through an informatics perspective. Fighting against patient safety 
incidents is a global endeavor which relies on strategies of collaboration, coordination, 
and cooperation on healthcare practice and research. Our team calls for collaborations 
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from nurses of all disciplines across the world in providing insightful experience, 
suggestion, or comment on their event reporting systems. 
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Abstract. Objectives. Previous studies regarding nursing documentation focused 
primarily on documentation quality, for instance, in terms of the accuracy of the 
documentation. The combination between accuracy measurements and the quality 
and frequencies of outcome variables such as the length of the hospital stay were 
only minimally addressed. Method. An audit of 300 randomly selected digital 
nursing records of patients (age of >70 years) admitted between 2013-2014 for hip 
surgery in two orthopaedic wards of a general Dutch hospital was conducted. 
Results. Nursing diagnoses: Impaired tissue perfusion (wound), Pressure ulcer, and 
Deficient fluid volume had significant influence on the length of the hospital stay. 
Conclusion. Nursing process documentation can be used for outcome calculations. 
Nevertheless, in the first generation of electronic health records, nursing diagnoses 
were not documented in a standardized manner (First generation 2010-2015; the 
first generation of electronic records implemented in clinical practice in the 
Netherlands). 
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1. Introduction 
Studies addressing outcome calculations based on the Nursing Process Documentation 
(NPD) in electronic health records (EHRs) are inadequate [1], and the influence of 
nursing diagnoses on the length of stay (LOS) is unknown [2]. Reliable and valid 
analyses on the LOS as a dependent outcome variable rely on accurately documented 
nursing diagnoses, interventions, and background information for care planning and 
evaluations [3]. 

The explanatory power of documented nursing diagnoses can be calculated based 
on accurately stored nursing information in EHRs [4,5]. Accurate nursing (risk) 
diagnoses can be employed for early detection in care plans to prevent patients’ health 
complications. Early interventions to solve issues in nursing diagnoses may positively 
effect hospital efficiency and, therefore, decrease hospital expenditures. Nursing care 
must be documented in a standardized nursing language for valid outcome calculations 
[5, 6]. Current developments of EHRs require the use of Standardized Nursing 
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Language (SNL). SNL describes the literature-based Nursing Process [7], which is 
taught and implemented utilizing a standardized nursing language. It includes 
assessment, nursing diagnoses, nursing interventions, and nursing outcomes that are 
established in scientifically based nursing classifications [8]. 

Only on the basis of classification does the Nursing Process serve its purpose: an 
application of scientific knowledge being appropriate to the clinical patient situation 
that is defined and validated as concepts [9, 10]. 
 
2. Objectives 
This study focused on the implementation of nursing documentation in EHRs in order 
to evaluate the explanatory power of nursing diagnoses on the LOS in hip fracture 
patients admitted for surgery in orthopedic hospital settings. The research question 
was: “What is the predictive power of nursing diagnoses documented in electronic 
health records on the depended variable Length of Hospital Stay (LOS)?” 
 
3. Materials and Methods  
A retrospective cross-sectional record audit was performed by using the D-Catch 
instrument for the assessment of nursing documentation in EHRs. Two independent 
data collectors performed the audit and came to a consensus on the scores based on the 
D-Catch guidelines [11]. The predictive power of nursing diagnoses on the LOS was 
subsequently calculated. 
 
4. Sample and Population 
An audit of 300 randomly selected digital nursing records of patients (age of >70 years) 
admitted between 2013-2014 for hip surgery in two orthopaedic wards of a general 
Dutch hospital was performed. Records were digitally archived and selected by digital 
blind random sampling based on record number. The sample was selected from an 
EHR software that is used in 50% (n= 45) of all Dutch hospitals (N= 90). 
 
5. Data-analyses 
With the D-Catch instrument, a total of 300 EHR’s of elderly patients (age > 70) with 
hip fractures were examined. Measurements of nursing records according to the D-
Catch variables were carried out in three phases: admission phase, post-operative 
phase, and the phase of discharge, i.e., the last day of a patient’s hospital stay. Inter-
rater reliability of the D-Catch instrument was calculated by using Cohen’s weighted 
kappa. The Advanced Nursing Process documentation was subdivided into: a) 
documentation in score lists such as delirium scores, Visual Analogue Scales for pain 
measurement, SNAQ-scores for malnutrition, and scales for pressure ulcer 
measurements; and b) Nursing Process Documentation in free text. In the EHR 
software, no technical or content associations existed between score lists, nursing 
diagnoses, nursing interventions, or nursing outcomes. Therefore, connecting and inter-
correlating nursing information required the researchers to use the D-Catch instrument 
for nursing documentation auditing [11]. The aforementioned score lists and the 
documentation in free text analyzed the prevalence of nursing diagnoses in the post-
operative phase by using consensus scores. 

Multivariate logistic regression analysis explored independent explanatory factors 
for the LOS.  The independent variables included: medical diagnoses (co-morbidities), 
medical treatment, and nursing diagnosis. The dependent variable was the length of the 
hospital stay. 
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Less than 25 total rates of medical diagnoses, co-morbidities, medical treatments, 
and nursing diagnoses were excluded from the analysis. There are 21 explanatory 
variables and 262 cases included for further analysis. Thirty-eight cases were excluded 
as the information in the record was not feasible to use for final analysis.  

Bayesian Model Averaging was used for variable selection by averaging the best 
models in the model class according to approximate posterior model probability. The 
counts of the number of days hospitalized forms the response which is modeled by 
Poisson regression including a dispersion parameter for increasing variance. After 
controlling for other explanatory variables, the exponent of the estimated parameters 
are interpreted as the rate ratio which is the expected number of days hospitalized 
considering the diagnosis related to the number of days hospitalized without the 
diagnosis. 
 
6. Ethical considerations 
The ethic committee of the hospital approved the research plan. To guarantee patients’ 
anonymity, nursing documentations were anonymized and coded. 
 
7. Results  
In most records, the admission and the discharge documentation were incomplete or 
did not exist, and explanatory power calculations based on admission or discharge data 
were not possible. The nature of nurses’ documentation in the current EHR’s is 
narrative and unstructured with numerous redundancies. However, post-operative 
nursing diagnosis documentation was determined to be feasible for use as a final 
analysis. 

Results are calculated from modeling the days hospitalized with Poisson 
regression in terms of the estimated parameters, their standard errors (SE), t-value, 
significance measured by the p-value, the rate ratio, and their 95% Confidence interval 
(Table 1). 

Analyses of electronically stored nursing diagnosis documentation revealed the 
prevalence of post-operative nursing diagnoses that had a positive significant influence 
on the LOS. The most prevalent nursing diagnoses were: Nausea, Acute pain, Deficient 
fluid volume, Imbalanced nutrition less than body requirements, and Impaired skin 
integrity (pressure ulcer). The number of nursing diagnoses documented in the EHR 
also had a significant influence on the LOS; however, documented medical treatments 
had no significant influence. Co-morbidities documented in medical diagnoses related 
to the LOS were ascertained to significantly influence those patients experiencing 
cardiac disease, stroke, and diabetes. 
 
8. Discussion 
New knowledge is required regarding the effects of SNL implementation, education, 
and training on the quality of the outcome documentation; more important is to know if 
SNL has an influence on actual care quality and patient outcomes.  

It is unknown if SNL, assisted by computer tools, has an influence on actual care 
quality and patient outcomes [10, 11]. To evaluate nursing outcomes, controlled 
experimental studies are suggested. New studies on nursing-sensitive patient outcomes 
should focus on teaching nurses how to use SNLs in practice and compare 
documentation of the findings of EHRs with nurses’ perceptions and experiences. 

Nursing diagnoses demonstrated having explanatory power on the LOS, and the 
prevalence of nursing diagnoses was strongly related to the LOS. Yet, the assumption 
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is that the Nursing Process with valid assessments, evidence-based nursing diagnoses, 
interventions, and nursing-sensitive patient outcomes based on SNL has not yet been 
entirely implemented in the current generation of EHR’s. One of the difficulties for 
nurses is how to make the transfer from their own reasoning process related to the 
assessment of the patient into SNL, which defines patient care needs as nursing 
diagnoses, nursing interventions, and nursing-sensitive patient outcomes, as the 
documentation systems do not provide SNLs. Studies addressing effects of the use of 
SNL by nurses in clinical practice are lacking, therefore, it is ambiguous whether using 
SNL applied to Nursing Process documentation in the EHR leads to improved patient 
outcomes, therefore, it is an important topic for future research. 
 

Table 1. Results from modeling days hospitalized by Poisson regression in terms of the estimated 
parameters, their standard errors (SE), t-value, significance measured by p-value, the rate ratio, and their 95% 
Confidence interval. 

Estimate SE t-value P-value 
RR 
Estimate CLL CLR 

(Intercept) 1,2688 0,3657 3,47 6,00E-04 3,5567 1,7312 7,2595 

Age 0,0103 0,0043 2,3788 0,0181 1,0104 1,0018 1,019 
Impaired tissue perfusion 
(wound) 0,3423 0,0768 4,46 0,0000 1,4082 1,2091 1,6338 

Pressure ulcer 0,2607 0,0808 3,2261 0,0014 1,2979 1,1059 1,5183 

Deficient fluid volume 0,3464 0,0899 3,8546 1,00E-04 1,414 1,1828 1,6826 

Diabetes 0,214 0,0672 3,1848 0,0016 1,2386 1,0843 1,4111 

Dementia -0,1984 0,0782 -2,5378 0,0118 0,8201 0,7021 0,9539 
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Abstract. Epilepsies are neurological disorders with many different etiologies, 
symptoms and prognoses. Care for epilepsy patients should be uniform, 
homogeneous and optimized to avoid unnecessary hospitalizations or even worse 
outcomes. FinCC-based structured nursing documentation facilitates analyzing 
patient profiles and populations, developing care processes, nursing documentation, 
decision-making, and data reuse. This research aimed to determine the potential 
for finding possible risks for epilepsy patients’ health and well-being from the 
structured nursing data with defined triggers for epilepsy patients. The research 
data included structured documentation of nursing diagnoses of and interventions 
for adult epilepsy patients (n=100) at one neurological ward in a university 
hospital in 2009–2013. The results showed that nurses documented abundantly, 
and all triggers were mostly found. The study results will be reviewed by the 
neurological ward nurses to assess the FinCC and highlight the importance of 
documentation.  

Keywords. Data mining, text mining, documentation, terminology, trigger 

1. Introduction 

Efforts to improve patient care and make it safer, and to avoid errors and adverse 
events, have been made for several years. A method of measuring harm, a trigger tool, 
has been developed [1]. There is also some evidence of developing triggers to be used 
with epilepsy patients. The triggers (n=38) most frequently mentioned by patients 
included missing medication, emotional stress, sleep deprivation, fatigue, missing 
meals, fever, and smoking [2]. In a most recent research 13 triggers were identified on 
the development of triggers in epilepsy patients. (Table 2) The aim of the triggers was 
to indicate changes in the epilepsy patient’s health and well-being [3]. Also in the 
patient care for and clinical research of epilepsy patients, an epilepsy and seizure 
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ontology has been developed (EpSO), e.g., for patient data entry and clinical free text 
processing [4].  

Uniform terminology is essential for ensuring data quality and data reuse in the 
documentation of patient care. Structured data in the form of, e.g., classifications, 
terminologies and nomenclatures, are essential for health care management and service 
planning, clinical research, and reporting [5]. The same also applies to nursing, where 
structured documentation has been utilized in the decision-making process and in 
different terminologies [5-7]. Structured data has been defined in multiple ways, which 
makes it difficult to group and summarize results off its use [8-9].  

In Finland, the national nursing documentation model includes structured nursing 
documentation in the form of the Finnish Care Classification (FinCC) and a decision-
making process in nursing.  FinCC is a terminology based on the Clinical Care 
Classification (CCC) by Virginia Saba, and has been culturally validated by Anneli 
Ensio. The FinCC consists of the Finnish classification of nursing diagnoses (FiCND), 
the Finnish classification of nursing interventions (FiCNI) and the Finnish 
classification of nursing outcomes (FiCNO). Both the FiCND and the FiCNI have 17 
components, which, according to CCC, can be divided into four care patterns: health 
behaviors, psychological, physiological, and functional patterns [10-11]. 

The number of main categories and sub-categories under each component varies. 
The FiCND has 88 main categories and 150 subcategories, while the FiCNI has 127 
main categories and 180 subcategories. The FinCC has been updated according to a lot 
of end-user feedback [10-11]. Together with the FinCC expert group, a national project 
is currently working towards a better usability, acceptability, uniformity and usefulness 
of the FinCC [11]. 

Epilepsy is a disease characterized by an enduring predisposition to generate 
epileptic seizures and by the neurobiological, cognitive, psychological, and social 
consequences of this condition [12]. All in all, the condition is often manifested in the 
form of weakening in a person’s quality of life and loss of empowerment [13]. Care 
and care pathways for epilepsy patients should be uniform, homogeneous and 
optimized in order to avoid unnecessary hospitalization [14] or even suicides in the 
patient group [15].  

The aim of this research is to examine if it is possible to find potential risks for 
epilepsy patients’ health and well-being from the recorded, structured nursing data with 
defined triggers for epilepsy patients [3]. 

2. Methods 

The research data included structured documentation of nursing diagnoses and 
interventions for adult epilepsy patients (n=100) at one neurological ward in a 
university hospital during the years 2009–2013. FinCC has been in use in this 
particular ward since 2009. Data were extracted and delivered in text stored into a 
secured memory stick by the ICT organization providing services to the hospital. Data 
and text mining were used as research methods because they are suitable methods for 
analyzing specifically structured data. SAS (SAS® Content Categorization Studio 
12.1) software was utilized. 
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the names of the components and the main and subcategories in the FinCC Excel sheet. 
Then, by using the COUNTIF–function, it was calculated how many times each of the 
components and the main and subcategories appeared. Finally, data mining with 
different search phrases was used to find previously developed triggers [3] from the 
research data. 

3. Results 

In total, 100 nursing records were reviewed using the triggers. According to text 
mining, the triggers of cognitive symptoms, socioeconomic problems, quality of social 
life, and sleep and insomnia were very often found from the nursing documentations 
(n=100). There were fewer instances of the triggers skin problems, visual symptoms, 
and hormonal imbalance. (Table 1) 

 
Table 1. Epilepsy patients’ triggers and trigger frequencies in nursing records 

 
Triggers (n=13) Nursing records (n=100) 

Cognitive symptoms 98 
Socioeconomic problems 98 
Quality of social life 96 
Sleep and insomnia 96 
Vitality 93 
Headaches                    87 
Mental symptoms 83 
Dizziness 75 
Weight fluctuation 70 
Bowel symptoms 69 
Skin problems 63 
Visual symptoms 63 
Hormonal imbalance 53 

  

The most frequently used components of nursing diagnoses were coping, sensory 
and neurologic functions, and coordination of care. In addition, of nursing 
interventions, the most often used were coping, activity, sensory and neurologic 
functions, and medication. Nursing diagnoses have been documented less than nursing 
interventions. Nurses seldom documented nursing diagnosis of a patient’s safety, 
nutrition or metabolic issues. Nursing interventions of metabolic, safety, life cycle or 
health behavior were poorly documented. (Table 2) 

 
  
  
 
 
 

 
 

Research data were mapped with the FinCC (Table 2). Data were imported into an 
Excel sheet. Using Excel functions, numbers of the components and the main and 
subcategories were calculated. With TRIM-function, extra spaces were removed from 
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Table 2. FinCC components and the frequency of FiCND and FiCNI in nursing records 

FinCC components (n=17) FiCND (fr) FiCNI (fr) 
Coping 1976 2566  
Sensory and Neurologic Functions 1126 1965  
Coordination of Care 1032 1470 
Circulation 492 733 
Medication 484 1814  
Skin Integrity 367 612 
Mental Balance 310 377 
Respiration 227 526 
Activity 166 2511  
Health Behavior 123 101 
Secretion 114 1045 
Daily Activities 103 641 
Fluid Balance 84 711 
Life Cycle 51 100 
Metabolic 39 30 
Nutrition 29 627 
Safety 29 72 

 

4. Discussion 

In this study two different data schemes of patient documentation were cross-mapped 
for the purpose of examining if it is possible to find potential risks for epilepsy 
patients’ health and well-being from the recorded, structured nursing data with defined 
triggers for epilepsy patients. The results of cross-mapping showed that nurses 
documented notably specific issues, important explicitly to the epilepsy patient. 
However, some of the triggers occurred more rarely, and this finding requires more 
examination. Epilepsy is a diverse and multidimensional brain disorder weakening the 
patient’s quality of life and loss of empowerment [12-15]. The object of the triggers 
was to indicate changes in the epilepsy patient’s health and well-being [3]. In order to 
develop care, patient documentation must also be developed [5]. The results of our 
study will be reviewed also by the nurses at the neurological ward to show them their 
trigger documentation and to assess the use of the FinCC. In the following study phase, 
a minimum data set for the nursing documentation of epilepsy patients will be 
developed. At the same time also development ideas for the FinCC will be aggregated.   

Nurses had used the FinCC in the ward since 2009. According to study results, 
nurses document the nursing actions and interventions, but to decide proper nursing 
diagnoses after the assessment of patient’s problems is probably still challenging for 
the nurses. However, in some cases, e.g. the nursing diagnoses for health behavior, was 
more often used than the nursing intervention of that component. FinCC-based 
structured nursing documentation facilitates the analysis of patient profiles and 
populations, development of patient care processes, nursing documentation, decision-
making, and data reuse [10-11]. However, in order to make utilization of nursing data 
feasible, nurses, including nursing administrator, must understand its benefits for the 
development of better patient care.  

Coded data facilitates data mining and knowledge discovery in databases (KDD). 
By structuring nursing records and documenting exact patient specific information, we 
get knowledge for e.g. development of care processes, administrative and research 
purposes, but, ultimately, also for better patient care and patient safety.  
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Abstract. Nursing documentation is crucial to high quality, effective and safe 
nursing care. According to earlier studies nursing documentation practices vary and 
nursing classifications used in electronic patient records (EPR) are not yet 
standardized internationally nor nationally. A unified national model for 
documenting patient care improves information flow in nursing practice, 
management, research and development toward evidence-based nursing care. 
Nursing documentation quality, accuracy and development requires follow-up and 
evaluation. An audit instrument is used in the Kuopio University Hospital (KUH) 
when evaluating nursing documentation. The results of the auditing process suggest 
that the national nursing documentation model fulfills nurses’ expectations of 
electronic tools, facilitating their important documentation duty. This paper 
discusses the importance of using information about nursing documentation and 
how we can take advantage of structural information in evidence-based nursing 
management.  

Keywords. Nursing documentation, Finnish Care Classification system (FinCC), 
evidence based nursing care, evaluation, nursing management 

1. Introduction 

Nursing documentation constitutes an integral part of the nurse’s daily work (1). The 
use of an electronic patient record (EPR) and nursing documentation have been shown 
to lead to higher quality, more comprehensive and more patient-oriented 
documentation than paper-based nursing documentation (2). In standardized electronic 
nursing documentation, the structure of the documentation follows the nursing process 
and also uses standardized terminologies in describing the various phases of the 
nursing process (3).  

The nursing process model has been used as a framework for nursing and nursing 
documentation. The nursing process model involves assessing, planning, implementing 
and evaluating patient situations with the ultimate goal of preventing or resolving 
problematic situations (4). The American Nurses Association describes the nursing 
process according to six steps: assessment, diagnosis, outcomes identification, 
planning, implementation and evaluation (5). Earlier studies have reported that nursing 
documentation has conformed to the nursing process (6), and the use of the nursing 
process has been shown to improve legislative compliance and the completeness of 
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nursing documentation (7). In conforming to the nursing process, classifications are 
still required to standardize nursing documentation (8). Standardization of nursing 
diagnoses and nursing interventions for documentation purposes has been shown to 
make the contribution of nursing visible and quantifiable (9).  

In Finland, a national model for documenting nursing care was developed between 
2005 and 2009 (10). The model incorporates the WHO nursing process model as well 
as nursing classifications developed in the Clinical Care Classification by Dr. Virginia 
Saba (11). The Finnish Care Classification (FinCC) includes the categories of Nursing 
Care Components, Nursing Diagnoses, Nursing Intervention and Nursing Outcomes. 
The national model has been implemented in various EPR systems in hospitals and 
health centers in Finland.  

Nursing documentation is written evidence of nursing implementation and should 
show the information used for nursing decisions, as well as the outcomes achieved (4). 
Saranto & Kinnunen (2009) concluded that the use of structured nursing terminology 
promotes the standardization of nursing documentation. 

Structured nursing documentation produces data from nursing practice. Utilizing 
other statistical information, we can also show nursing outcomes. Nursing’s mission, 
vision, values, and strategic plan must align with the organization’s priorities to 
improve the organization’s performance. Nursing managers are in a lead role in the 
development of the nursing process in work communities. They must develop 
structures, process and expectations for clinical nursing, as well as enable input and 
involvement throughout the organization. Structured statistical information from 
nursing can be utilized in the development of evidence-based nursing at the unit, 
service unit, and organizational level (12).  

The purpose of this paper is to discuss the importance of utilizing nursing 
documentation and especially how we can take advantage of structural information in 
evidence-based nursing management. Crucial aspects include the advantages gained 
from obtaining nursing process information and improve nursing documentation.   

2. Methods 

The gradual introduction of the EPR at Kuopio University Hospital (KUH) took place 
between 1998 and 2007.  KUH was involved in several national EPR development 
projects. The model for systematic documentation was introduced in stages between 
2005 and 2010.  

A nursing reporting system has been incorporated into the EPR in KUH. Nurses 
record nursing-related information to the patients’ EPR on a daily basis. With the help 
of the EPR this structured information on nursing care can be compiled into statistical 
information on nursing performance. Information can also be produced at the unit, 
service unit and organization level in real time. Statistical reports on the care delivered 
can be retrieved directly from the EPR databases.  

One aspect of the EPR reporting system is the provision of nursing documentation 
reports. These reports include reports on nursing documentation, structured according 
to the nursing process, at the care component level, using the main classes and 
subclasses of the FinCC. In addition, information on the effectiveness of patient care 
can be compiled into reports, detailing for example changes in patient conditions. 
Nurses evaluate the patient’s condition as either better, worse or unchanged.  
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This system produces information on the number of patients, nursing care 
components, and the main FinCC classes and subclasses, as well as how frequently the 
different stages of the nursing process were used. Reports can be produced according to 
the organization structure and according to specified time periods.   

The following searches were carried out as examples of the possibilities for using 
the FinCC data:  

 
1. Search rules: 

 Nursing Diagnosis: the proportion of care components and patients 
 Start date: 1 January 
 End date: 31 May 

Organization level is KUH (Figure 1) 
2. Search rules: 

 Nursing Diagnosis: the proportion of care components and patients 
 Start date: 1 January 
 End date: 31 May 

Service unit is the surgery unit, and the unit is Department of 
Gastroenterologic Surgery ward (Figure 2)

3. Search rules: 
Nursing documentation: Nursing interventions: the degree of main class and 
subclass and patients 
Start date: 1 January 

 End date: 31 May 
Service unit is the surgery unit, and the unit is Department of 
Gastroenterologic Surgery ward (Table 1) 

 
The results are presented via graphics (Figures 1 and 2) showing the results at the 

University Hospital level, service unit and unit level for comparison. 

3. Results 

Figures 1 and 2 indicate the situation in 60 units (hospital level) and describe the 
nursing diagnoses defined in nursing on the Gastroenterologic Surgery Ward over a 
five-month period (Figure 1 and 2). 
 

   
Figure1. Nursing Diagnoses. KUH 60 units.  Figure2.Department of Gastroenterologic 

Surgery Ward Nursing Diagnosis  
       

Infographics can be created from the information in the databases and the 
proportions of the used nursing care components can be observed. By comparing the 
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information from the whole hospital or a single unit, differences in care provision can 
be observed (Figure 1 and 2). 

Table 1 indicates the situation at the Department of Gastroenterologic Surgery 
Ward according to Nursing Interventions over a five-month period. In total, 30 of the 
most used main FinCC classes and subclasses for care components are presented 
(Table 1). 
 

 
Table 1. Nursing interventions, 30 most used main and subclasses at the Department of 
Gastroenterologic Surgery Ward. 

 
 

From our data we can see that on the Gastroenterologic Surgery Ward, patient 
treatment is focused on the content of the Sensory and Neurologic Functions care 
component.  Patients frequently require follow-up related to pain. Data on the pain 
needs of patients on the Gastroenterologic Surgery Ward can be utilized to support the 
development of nursing management. The information allows us to also monitor how 
the pain is treated. We can also observe if there is any correspondence between the pain 
treatment and pain evaluation and what kinds of areas for nursing development are 
identified. Are the nursing interventions the same on different wards?  

4. Discussion 

Electronic documentation requires that information is stored according to standardized 
principles in a structured form. This enables information to be searched from patient 
files and speeds up information retrieval. Structured information also allows for the 
further processing of information and its utilization in nursing management. 

Infographics can be created from database information that show the proportions 
of care components used. By comparing the information of the whole hospital or a 
single unit, it is possible to establish differences in the care provision (Figure 1 and 2). 
This information gives substantive and quantitative information on the content of 
nursing. This information could be utilized to develop more patient-centered, evidence-
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based, and higher quality nursing. The care unit profiles become more visible, which 
can aid in the allocation of nursing resources, education, research and teaching.  

The use of FinCC classification has a different emphasis in different wards. 
Different classes describe patient’s treatment from the nursing point of view and they 
produce information on the content of nursing care (Table 1). By linking these statistics 
with other structured information, they can also be used to describe the allocation of 
resources used, as well as the quality and results of treatment. Nursing outcomes are 
observable in the nursing documentation, for example, outcomes on pain levels, wound 
recovery and patient’s rehabilitation. By linking nursing interventions (e.g., treatments) 
to treatment results, one can demonstrate the effectiveness of nursing practice and the 
effect of the patient nursing process on patient outcomes. Systematic documentation 
supports a more rigorous evaluation of nursing care and nursing as a function based on 
expertise, as well as showing its effectiveness.  

Nursing statistics support standardized nursing management. The produced data 
also help to support decision-making. The aim is to utilize statistics in nursing 
development founded on evidence-based care. Utilization of structured information on 
nursing care supports the development of nursing practice and the will to utilize 
nursing information in nursing management to ensure best patient care. 
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Abstract. The International Classification for Nursing Practice (ICNP®) and the 
Clinical Care Classification (CCC) System are standardised nursing terminologies 
that identify discrete elements of nursing practice, including nursing diagnoses, 
interventions, and outcomes. While CCC uses a conceptual framework or model with 
21 Care Components to classify these elements, ICNP, built on a formal Web 
Ontology Language (OWL) description logic foundation, uses a logical hierarchical 
framework that is useful for computing and maintenance of ICNP. Since the logical 
framework of ICNP may not always align with the needs of nursing practice, an 
informal framework may be a more useful organisational tool to represent nursing 
content. The purpose of this study was to classify ICNP nursing 
diagnoses using the 21 Care Components of the CCC as a conceptual framework 
to facilitate usability and inter-operability of nursing diagnoses in electronic health 
records. Findings resulted in all 521 ICNP diagnoses being assigned to one of the 21 
CCC Care Components. Further research is needed to validate the resulting product 
of this study with practitioners and develop recommendations for improvement of 
both terminologies.

Keywords. Nursing diagnosis, International Classification for Nursing Practice, 
Clinical Care Classification, nursing terminology, electronic health records

Introduction

The Clinical Care Classification (CCC) is a terminology that includes nursing diagnoses, 
outcomes, and interventions organised by 21 Care Components to support documentation 
of the nursing process. A nursing care component (e.g., Cardiac, Medication) is a 
navigational or high-level abstract concept or component of the framework within which 
176 CCC nursing problems are organised [1]. Similar to CCC, the International 
Classification for Nursing Practice (ICNP) is used to represent nursing diagnoses, 
outcomes, and interventions. ICNP is a much larger and more sophisticated terminology 
that uses a formal ontological approach for organisation. That is, concepts are classified 
according to their related formal properties [2]. Differences in content coverage and 
structural foundation mean that these two nursing terminologies have the potential to 
complement one another. The CCC conceptual framework of 21 high-level categories 
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might provide a means of bringing the two terminologies together and examining shared 
meaning and organisation using a unified, systematic approach.

A harmonisation agreement between the International Council of Nurses (ICN) and
SabaCare was established in 2012 [3]. As part of the initial harmonisation project, a 
subset (n=176) of ICNP nursing diagnoses judged as problems were mapped to the CCC 
System as the target terminology. This phase of harmonisation resulted in 93% coverage
(n=164) by ICNP to an equivalent CCC nursing diagnosis or problem [4]. As part of on-
going efforts, the purpose of this study was to further examine ICNP nursing diagnosis 
concepts that did not have an equivalent in CCC. The research aim was to classify the
ICNP nursing diagnoses or problems into one of the 21 Care Components (the conceptual 
framework) of the CCC. It is expected that resulting outcomes will become a foundation 
for enhancing the quality of both terminologies and supporting the harmonisation effort.

Methods

In this study, ICNP 2015 Release was a source terminology with 805 nursing diagnoses 
that are judged as either negative or positive. Since CCC Version 2.5 only includes 
problems, the ICNP concepts were limited to include only those diagnoses judged as 
negative (n=521). This includes ICNP nursing diagnoses that were either actual problems 
or potential problems (e.g. risks). Of the 521 ICNP concepts, 164 diagnoses were 
previously mapped to CCC problems identified in 21 Care Components [4]. Accordingly 
the remaining 357 ICNP nursing diagnoses became the unique source concepts for this 
study, requiring manual search of placement within the CCC framework.

In order to classify the 357 ICNP nursing diagnoses with a negative judgment (those 
representing nursing problems) into the 21 Care Components, two members of the 
project team independently assigned each ICNP concept to one of the CCC 21 Care 
Components. Formal ICNP concept definitions and the textual definitions of the CCC 
Care Components guided this process. Although researchers initially identified multiple 
categories in the CCC Components for ICNP concepts, the decision was made to be 
mutually exclusive in categorisation; one category per ICNP concept. It also was decided 
to ‘force” each ICNP concept into one of the 21 Care Components. In other words if a 
match was not immediately apparent, the experts were directed to classify the concept 
into the best fit using the 21 categories. The experts independently completed the 
classification and then compared findings to identify any disagreements. When an 
agreement was not met, a third member of the team was consulted and discussion ensured 
consensus.

Results

Table 1 shows a frequency distribution of all CCC and ICNP nursing diagnoses problems
assigned to one CCC Care Component. The total frequency reported (n=521) included 
those ICNP diagnoses with an equivalent CCC problem (n=164) from a previous study 
[4] and the additional 357 diagnoses categorised in this study). The range of problems or 
diagnoses per Care Component varied widely. For example, the Care Component 
“Tissue Perfusion” included only one CCC diagnosis and three ICNP diagnoses while 
“Safety” included 17 CCC problems and 61 ICNP diagnoses. The CCC Care Component 
with the most ICNP concepts was “Safety”. Examples of ICNP concepts in the Safety 
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component included “Tendency to wander” and “Risk for radiation exposure”. The 
second most frequently assigned Component was “Role Relationship”. Examples of 
concepts in this category included “Lack of family support” and “Conflicting cultural 
beliefs”. The least frequently used CCC category was: “Tissue Perfusion”. ICNP 
diagnoses in this category included “Risk for ineffective tissue perfusion” and “Impaired 
peripheral tissue perfusion”.

Table 1. Frequency of CCC and ICNP Nursing Diagnoses Placed within the CCC Conceptual Framework

CCC Care Components CCC Problems
n (%)

ICNP Problem or Nursing Diagnoses 
n (%)

Activity 8 (4.5) 26 (5.0)

Bowel/Gastric 9 (5.1) 17 (3.3)

Cardiac

Cognitive/Neuro

Coping

Fluid Volume

Health Behavior

Medication

Metabolic

Nutritional

Physical Regulation

Respiratory

Role Relationship

Safety

Self-Care

Self-Concept

Sensory

Skin Integrity

Tissue Perfusion

Urinary Elimination

Life Cycle 

TOTAL

4 (2.8)

12 (6.8)

16 (9.1)

6 (3.4)

11 (6.3)

2 (1.1)

2 (1.1)

8 (4.5)

8 (4.5)

5 (2.8)

13 (7.4)

17 (9.7)

8 (4.5)

10 (5.7)

12 (6.8)

7 (3.9)

1 (.57)

7 (3.9)

10 (5.7)

176 (100)

10 (1.9)

48 (9.2)

40 (7.7)

14 (2.7)

28 (5.4)

13 (2.5)

9 (1.7)

27 (5.2)

31 (6.0)

15 (2.9)

37 (7.1)

61 (11.7)

16 (3.1)

39 (7.5)

22 (4.2)

18 (3.5)

3 (0.6)

19 (3.6)

28 (5.4)

521 (100)

The ICNP source concepts for this study were generally more granular than the CCC 
concepts in each care component. In the Activity component, the exact ICNP match for 
“Physical mobility impairment” was “Impaired mobility”. The more granular concepts, 
“Impaired mobility in bed” and “Impaired wheelchair mobility”, are also included in 
ICNP. Table 2 shows additional examples of the differences in granularity between CCC 
and ICNP.
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Table 2. Comparison of Granularity between CCC and ICNP

CCC Care Components CCC Problems ICNP Problem or Nursing Diagnoses 

Activity Physical mobility impairment Impaired mobility (exact match)
Impaired mobility in bed

Impaired wheelchair mobility

Impaired walking

Safety

Sensory     

Injury risk

Pain

Risk for injury (exact match)

Physical injury from abuse

Transfer injury

Risk for fall-related injury

Pain (exact match)

Allodynia

Phantom pain

Hyperalgesia

Abdominal pain

Although consensus was reached among the experts, there was considerable 
discussion about a number of concepts that both experts had difficulty assigning to one 
of the 21 Care Components. Two major difficulties appeared with: (a) concepts that 
might fit more than one category and (b) concepts that could not easily fit any category. 
Examples of ICNP concepts that fit multiple Care Components included “Agitation” 
which was classified as a Cognitive Component based on the CCC definition “elements 
involving the mental and cerebral processes”. “Agitation” also was considered as a 
possible candidate for the “Coping” Component, defined as “elements that involve the 
ability to deal with responsibilities, problems, or difficulties. An example of an ICNP 
nursing diagnosis that did not easily classify into any Care Component was “Lack of 
access to transportation”. The decision was to assign this concept to the Care Component 
“Health Behavior”.

Discussion

The findings of this study suggest that the CCC 21 Care Components provide a
comprehensive framework for nursing problems. The wide range in the number of ICNP 
concepts per Care Component (3 to 61) raised some questions about the granularity or 
specificity of the Components. There also were challenges to classifying a number of 
ICNP concepts suggesting the need for further research. A framework that is 
comprehensive enough to capture the scope of nursing and yet also parsimonious and 
thus able to be applied in practice will always be evolving as the science of the profession 
evolves. Continuing to test these frameworks can advance the understanding of both the 
science of nursing and the ability to represent the knowledge of the practice in tools and 
resources such as terminologies.
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This study examined the use of a conceptual framework or model, the CCC Care 
Components, to classify ICNP nursing diagnosis or patient problem concepts. This 
project moves us closer to a broader harmonisation of nursing content. In addition, this 
new classification structure provides an alternative view of ICNP, with diagnostic classes 
grouped according to the CCC conceptual framework. This project augments the 
previous equivalency table (1:1 mappings) between CCC and ICNP nursing diagnoses
[5]. Data collected and stored using either ICNP or CCC can assist in practitioners’ 
decision-making to improve patient safety, health care quality, and care coordination 
across settings and healthcare providers.

The classification rules were strict for this study because it was the first attempt at 
using the CCC Care Components to organise ICNP nursing diagnoses. This initial set of 
ICNP nursing diagnoses or problems categorised by the 21 Care Component Framework 
of the CCC will require further review. The plan is to proceed with external validation
by experts and potential testing in practice. Mutual improvement to both CCC and ICNP 
is expected through further research and may for example include consideration of new 
Care Components.
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Abstract. This review provides evidence that new data from nurses meets criteria that explains 
variation in hospital charges, length of hospital stay and end results of hospital care compared with 
ICD data; that nurses’ data can be used to evaluate assignments of nurses to patients; that new data 
properly distinguishes patients’ human needs within ICD categories. These new data are derived 
from the professional literature indexed and synthesized by Henderson. It is proposed to adopt the 
ICN-NPSum to standardize quantification in nursing services. 
 
Keywords. electronic health records, nurses, International Council of Nurses, quality 
measurement, evidence, professional literature, human needs, Basic Principles of Nursing Care 

1. Introduction 

Assuming that nursing service care quality is a function of structure and process 
dimensions in value measurement, nurses’ capabilities and their match with the human 
needs of patients represent key components for quantitative analyses of service delivery 
systems. Rating nurses’ educational and experiential backgrounds are structural 
dimensions in Donabedian’s care quality measurement framework. Patients’ human 
needs were identified by the ICN in a process that led to the publication of their widely 
circulated and translated [32 languages], Basic Principles of Nursing Care. The 
mechanism for recording for retrieval and analysis of nurses’ judgements about the 
patients they are assigned to represents a class of data not now systematically gathered 
for care quality measurement.  The absence of data from nurses about their patients 
leaves those interested in care quality measurement to subsume nurses’ efforts to 
medical and hospital systems severely limiting the scope of evaluative efforts. The 
purpose of this paper is to synthesize work done over several decades into a 
recommendation for the systematic recording of nurses’ encounters with patients using 
the International Council of Nurses Nurse-Patient Summary (ICN NP∑ )for abstraction 
into hospital records. Such an abstraction is described elsewhere.1  

                                                            
1 Corresponding author, Everybody Needs A Nurse, 81110 Alexander, Chapel Hill, NC 27517, USA email: 
edward_halloran@unc.edu 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-476

476



2. Criteria I 

As the ICN N-P∑ recommends new data the first priority is to show existing data is not 
sufficient to explain and predict phenomena of interest in care quality assessment, 
namely cost, length of hospital stay and end results of hospital care. Welton performed 
these analyses using a comparison of nurses’ data to data from existing hospital 
records.2 All payer refined diagnoses related groups were developed at Yale University 
when it was shown that diagnosis related groups left considerable unexplained variance 
in LOS and cost. APR-DRGs were formed from inclusion of data elements on uniform 
hospital discharge data sets that had not been incorporated into DRG formulas and 
represented maximum explanatory power of existing abstracted data to explain and 
predict LOS and cost.  

NDX – a previous version of the ICN N-P∑, DRG, and APR-DRG were entered as 
independent variables into several linear or logistic regression models with the 
following five dependent variables for each patient hospital stay: hospital length of stay, 
intensive care length of stay, hospital total charges, death, and discharge to a nursing 
home. For each dependent variable, five regression or logistic regression models were 
constructed, one for each of the summary NDX, DRG, or APR-DRG and two models 
that combined the summary NDX variables with either the DRG or APR-DRG. Results 
of R2 or c statistic were examined for explained variance or discrimination of each 
model. 

All relationships between the independent variables of DRG, APR-DRG and NDX 
and the five outcome variables [LOS, ICU LOS, Charges, Death in Hospital, Transfer to 
Nursing Home] were statistically significant (p < .001). The combined models of DRG 
+ NDX and APR-DRG + NDX were also significantly associated with each outcome 
variable (p < .001).  
Summary of R Square and c Statistics 

 ICU days  
LOS 

 
Charges 

 
Death 

Discharge  
to NH 

 R2 R2 R2 R2 c R2 c 
DRG  0.186 0.253 0.265 0.295 0.891 0.226 0.857 
APR-DRG  0.349 0.259 0.327 0.254 0.867 0.211 0.842 
NDX  0.240 0.187 0.232 0.558 0.953 0.339 0.918 
NDX + DRG  0.321 0.329 0.372 0.637 0.975 0.413 0.942 
NDX + APR-DRG 0.448 0.335 0.417 0.626 0.970 0.406 0.939 

Note: c statistic is equivalent to area under the ROC curve  

Overall, the addition of nursing data to existing DRG or APR-DRG models improved 
explained variance from 27.5 to 146.4%. New data from nurses are needed. 

3. Criteria II 

A second criteria for recommending the ICN N-P∑ concerns the use of this data to 
examine assignments between nurses and patients, a care quality process measure. 
Bastin posited that relatively skilled primary nurses would attain greater independence 
for their patient.3  We measured the education and experience of nurses and rated them 
in achieving independence for their patients. From nurses’ daily patient classification 
rated by the assigned nurse we analyzed a systematic sample of 2506 adult hospital 
discharges occurring in 2265 patients cared for by 535 different nurses. Independence 
was the difference between highest patient rating and rating closest to discharge with 
sicker patients having greater differences. Nurses with less education [73 Associate 
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Degree in Nursing-ADN vs. 462 Bachelor of Science degree in Nursing-BSN] and less 
experience [5 vs. 6 years] achieved greater differences in independence for their patients 
[6.14 ADN, 5.33 BSN; P=0.008]. The findings were attributable to the nurses being 
assigned to significantly different patients. The patients, who achieved greater 
independence tended to be older, have longer hospital stays, have fewer days in ICUs 
and were medical, as opposed to surgical cases. We concluded the best nurses may not 
now be assigned to the worst patients. We wonder if further research assigning better 
educated and more experienced nurses to older, longer staying medical cases would 
yield greater independence for them. New nurse and patient data are needed for such 
experimentation. 

4. Criteria III 

A third criteria for using ICN N-P∑ concerns the relationship between data from nurses 
and data from physicians. Onori examined the human needs of 445 adults admitted to 
hospital with the primary medical diagnosis of Type II Diabetes Mellitus [ICD-9CM 
240.0-9]  and compared the pattern of nursing data (human needs) with those of 5321 
patients having Type II DM but admitted to hospital for other reasons and with the 
78,480 inpatients with no DM.4 Length of hospital stay, intensive care unit use and 
discharge dispositions were examined, controlling for race, poverty, marital status and 
age, to determine if the nursing data variables were distinctive for any of the three 
patient groups. A subset of 14 nursing data items were identified from the literature on 
the care of Type II DM to determine how they varied among the three groups. The 
nursing data items were also fitted in regression models to explain variances in patient 
length of stay and to explore patient diabetes status. A multinomial logistic (logit) 
regression model that included the predictor variables of patient age, race, marital 
status, socioeconomic position (insurance type), and sex was used to predict patient 
discharge disposition. This methodological study helped address two related questions 
in the negative; 1) when the disease is known are the needs of the patient known and, 2) 
when the needs of the patient are known, is the disease known? New patient data from 
nurses are needed for further exploration of these phenomena. 

5. Fundamentals for Nurses’ and Patients 

Is there a foundational nursing science applicable to every practicing nurse that comes 
in direct or indirect contact with patients?  Is there a set of concerns that persons have 
that uniquely fall under the prevue of nurses? Answers to these questions are no small 
matter as the number and type of nursing schools and the employment of graduate 
nurses in hospitals and other settings depend on who replies to these queries and what 
responses are used. The past is often used as a guide as when Florence Nightingale is 
invoked in response to questions of who nurses are and what they do. She wrote: 

“…to the experienced eye of the careful observing nurse, the daily, I had almost 
said hourly, changes which take place in patients, and which changes rarely come 
under the cognizance of the periodical medical visitor, afford a still more important 
class of data, from which to judge of the general adaptation of a hospital for the 
reception and treatment of sick.” Florence Nightingale Notes on Hospitals, 3rd edition, 
1863 

Replies to these questions need to be more concrete when change creates 
opportunity to confirm previous answers or modify responses to meet current societal 
demands. The implementation of the Accountable Care Act in the United States is likely 
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to prompt new questions about who nurses are, what they do and how many are needed 
and with what preparation.   

That the answers be addressed by those who practice, administer, teach, study or 
conduct research on nursing seems obvious – nurses are in the best position to direct 
responses for themselves on the condition that responses focus on the needs of present 
and future patient/clients. Nurses are seen by the public as professionals they can trust 
and how publically they respond to these questions will determine the level of support 
from society to act on behalf of patient/clients of the future. What nurses’ say to the 
public should be understandable, the focus of action by nurses and be fundamental to all 
who practice in the profession.  

Nightingale was the author of the first documents that served both the public and 
the profession and it is no wonder why we continue to invoke her name. Her Notes on 
Nursing was written for the public. Yet, the sanitary science upon which the profession 
depended for guidance for nearly 100 years became eclipsed by the introduction of 
antibiotics that superseded nurses’ attention to asepsis. When she realized the scientific 
basis for nursing had changed, Virginia Henderson composed two sentences that caught 
the attention of the nursing world. She wrote: 

The unique function of the nurse is to assist the individual, sick or well, in the 
performance of activities that contribute to health, its recovery (or to a peaceful death) 
that they would perform unaided if they had the necessary strength, will, or knowledge. 
It is likewise the function of the nurse to help the individual gain independence as 
rapidly as possible.  Virginia Henderson Principles and Practice of Nursing, 5th edition, 
1955 

Writing for the International Council of Nurses the description of nursing was 
expanded to include a list of fundamental human needs acknowledging that while all 
people have common needs these needs are satisfied by infinitely varied patterns of 
living. A nurse can only assist an individual in those activities to that state which means 
health – to the person – or recovery from disease – to the person – or what is – to the 
person – a good death. Viewed as a service derived from an analysis of human needs, 
nursing care is universally the same. It is the same because all people have common 
needs; but it is a service of infinite variety because no two persons are alike and each 
person interprets human needs in such a way that creates a unique pattern.  

The ICN’s BPNC contains a complex three-tiered structure that can be used to 
classify human functions and individual characteristics that alter them, as well as 
pathological states that may modify activities. These human activities are: 1) breathing 
normally, 2) eating and drinking adequately, 3) eliminating body wastes, 4) moving and 
maintaining desirable posture, 5) sleeping and resting, 6) dressing and undressing and 
selecting clothes,7) maintaining body temperature, 8) keeping clean and well groomed, 
9) avoiding dangers in the environment and avoiding injury to others, 10) 
communicating with others in expressing emotions, needs, fears, et cetera, 11) 
worshiping according to one’s faith, 12) working in such a way that there is a sense of 
accomplishment, 13) playing or participating in various form of recreation, 14) learning, 
discovering or satisfying the curiosity that leads to normal development and health and 
using available health facilities. These are the targets of interventions by nurses. 

The ICN conceived the human needs as the basis for standards for basic nursing 
care that could be represented in hours of nursing care, care cost and in assessments of 
nursing care quality. Other things being equal, for example, the person of ninety needs 
more basic nursing care than the young adult and that some pathological states should 
also be considered in the allocation of basic nursing care. These demands for basic 
nursing are offset by decisions made about assignments of nurses to patients measuring 
the educational and experiential capacity of nurses (and their pay) to provide basic 
nursing.  
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6. Literature Synthesis 

Henderson spent more than two decades reading, evaluating and critiquing nursing 
research and indexing professional literature. Her works, Survey and Assessment of 
Nursing Research and the four-volume Nursing Studies Index were prepared in the 
same era as was the ICNs Basic Principles of Nursing Care. The ICN had regularly 
informed Henderson of the esteem of Basic Principles of Nursing Care and that it was 
being translated by a number of the ICN’s member states into many different languages 
(32 at last count). The universal availability of the ICNs Basic Principles of Nursing 
Care helped standardize world nursing in the latter half of the 20th century. Knowing 
this she decided to write the last revision of her 1978 [reprinted by ICN in 1997] 
textbook, Principles and Practice of Nursing, 6th edition, and organize it around the 
standards promulgated in the ICNs classic work. Henderson used the input of the 
thousands of contributors to the professional nursing literature in order to lend 
substance to the concept of nursing prompted by the ICN. The ICN perspective was 
foundational to the three research studies reviewed here. 

7. Summary and Conclusion 

A circle had been drawn to a close – the synthesized professional literature in Principles 
and Practice of Nursing, 6th edition was linked to the standards the ICN commissioned 
Henderson to prepare for Basic Principles of Nursing Care. Theory and research based 
criteria has demonstrated uses of nurses’ data have utility in evaluating care quality. 
New data from nurses are needed. It is the task of 21st Century nurses to adapt the 
ICN’s universal human needs perspective into a standardized digital form for individual 
and collective analyses and interpretation. 
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Abstract. Mobile health (mHealth) applications (apps) have the potential to 
support self-management and improve health outcomes in persons living with HIV 
(PLWH). In this paper, we report on the final step in a three-stage user-centered 
design process for the development of a mHealth app for PLWH. We conducted a 
usability evaluation with 10 targeted end-users and a heuristic evaluation with 5 
persons with informatics expertise to assess the usability of a prototype mHealth 
app for PLWH to manage their health. At the end of our usability evaluation, we 
finalized a Design Document that included the user interface design and functional 
specifications of the mHealth app. The functional areas which were identified at 
the end of our iterative process included: Communication, Reminders, Medication 
Logs, Lab Reports, Pharmacy Info, Nutrition and Fitness, Resources and Settings. 

Keywords. mHealth, apps, HIV, self-management, end-user design, usability  

1. Introduction 

Mobile health (mHealth) technology shows potential as a highly valuable tool in the 
management and prevention of chronic illnesses such as HIV [1]. There are a limited 
number of mHealth applications (apps) specifically designed for persons living with 
HIV (PLWH). Of those mHealth apps that do exist, few have been developed with end-
users’ input or rigorous evaluation [2]. This paper reports on the third part of a larger 
study that employed user-centered design methods to create a Design Document, 
outlining the blueprint of a health management app for PLWH.  

The development of the final Design Document involved the analysis of data 
from: focus groups, design sessions, and usability testing (heuristic evaluation and end-
user).  Detailed methods for the focus group data collection study are published 
elsewhere [3]. Building on the information gathered in our focus group sessions, we 
conducted two user-centered design sessions [4]. Following these sessions, we created 
an initial visual framework of the screen content and layout for the app in PowerPoint. 
The purpose of this paper is to report on the usability evaluation of the mock-ups of a 
mHealth app for self-management for PLWH.  
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To increase the likelihood of technology acceptance, we conducted two types 
of usability assessments [5]: 1) a heuristic evaluation of the PowerPoint prototype 
using informaticians with experience in interface design and/or human computer 
interaction, 2) end-user usability testing by systematically observing how well PLWH 
used the PowerPoint prototype.  

2. Heuristic Evaluation 

2.1 Sample  
Five informaticians participated as usability experts. Each expert was at minimum 
master’s prepared in the field of informatics, had training in human-computer 
interaction, and had published in the field of informatics. 
2.2 Procedures  
The usability experts were provided with a description of the full functionality of the 
prototype app. Each expert tested the prototype user interface independently with the 
use case scenarios (Table 1) for approximately 45-90 minutes. The process was 
recorded using Morae software™ (Techsmith Corporation, Okemos, MI), [6]. The 
experts were asked to evaluate the app using a think-aloud protocol and to complete a 
Heuristic Evaluation Checklist (Likert scale from 0 (not a usability problem) to 4 
(usability catastrophe) to evaluate the extent to which the user interface violates a set of 
usability heuristics [7]. 
Table 1. Use Cases for mHealth App Usability Testing  

 
1.       Please check your viral load 
2.       Please check what medications need to be refilled soon 
3.       Please find a needle exchange program in your area 
4.       Please change your user name 
5.       Please find information on the second thing you would do when putting on a condom 
6.       Please enter what you had for dinner yesterday 
7.       Please find the definition for antibodies 
8.       Please locate HIV specialists in your area 
 

Mean severity scores were calculated for each heuristic principle from Nielsen’s 
checklist. Evaluator’s comments about usability problems on the evaluation form and 
the Morae recordings were reviewed and analyzed [8]. Based on these findings, we 
refined the low fidelity PowerPoint prototype.  
2.3 Results of Heuristic Evaluation with Experts   
A total of 77 changes were made to the HIV mock-up based on the heuristic evaluators’ 
recommendations. Mean scores and sample comments for each usability factor related 
to the mHealth App are reported in Table 2.  In response to a Match between System 
and the Real World issue, an expert suggested that the screen for current prescriptions 
should be renamed medication refill, which better reflects its functionality. The slider 
bar should include yellow to represent the medications that are midway the refill mark. 
To maintain Consistency and Standards, one expert recommended that the search 
button should look the same every time it appears in the app. To improve the design, 
one expert recommended that the food diary screen include a date at the top, and a 
scroll bar with the word “Yesterday” on the left side, “Today” in the middle and 
“Tomorrow” at the right side.  
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Table 2. Mean Scores and Sample comments of Heuristic Evaluation of HIV App 

Usability Factor Mean (S.D.) Sample Comment 
Visibility of System Status 1.80 (0.45) Screen headers should be changed to words 

that represent the content 
Match between System and the Real 
World 

1.20 (1.10) Section headings not always ordered in the 
most logical way 

User Control and Freedom 1.40 (0.89) No clear exit on each document screen 
Consistency and Standards 2.20 (0.84) Should be medication adherence first 
Help Users Recognize, Diagnose, 
and Recover From Errors 

0 (0.00) Did not see any error messages 

Error Prevention 1.00 (1.41) Wellness section was cluttered 
Recognition Rather Than Recall 1.20 (1.30) At times it was difficult to know where to 

access information 
Flexibility and Efficiency of Use 0.20 (0.45) Search didn’t work 
Aesthetic and Minimalist Design 1.40 (0.89) Simplify color scheme, get rid of unnecessary 

shapes 
Help and Documentation 1.00 (1.41) No help function 

 

3. Usability Testing 

3.1 Sample  

We recruited ten PLWH who did not participate in the design sessions to evaluate the 
prototype user interface screens. Ten participants were selected because past research 
has shown that the minimum percentage of problems identified rose from 55% to 82% 
and the mean percentage of problems rose from 85% to 95% when the number of users 
was increased from five to ten [9]. There were 4 female and 6 male participants. Six of 
the participants were current smartphone users.   

3.2 Procedures 

Participants were provided with the same use cases as the heuristic evaluators and a 
description of the full functionality of the prototype system. After the usability 
evaluation, participants were asked to rate the prototype’s usability using the Post 
Study System Usability Questionnaire (PSSUQ) which is a 19-item survey instrument 
to assess user satisfaction with system usability on a scale ranging from 1 (strongly 
agree) to 7 (strongly disagree) [11].  

The analysis was based on the Morae recordings of user sessions, transcriptions, 
notes and the PSSUQ survey. The team searched for critical incidents characterized by 
comments, silence, and repetitive actions. We reviewed these incidents in detail using 
Morae software. The incidents identified and the users’ written comments were 
summarized. Results from the PSSUQ were analyzed using SPSS version 22.0 (IBM, 
Armonk, NY) to calculate the descriptive statistics.  

3.3 Results of Usability testing with End - Users 

Our iterative usability testing resulted in five versions of our mHealth app prototype. 
At each version, we refined the content, potential functionality and interface. A total of 
83 changes were made to the mock-ups based on the end-users’ recommendations.  
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During usability testing, one end-user suggested that HIV medical 
providers/clinics should have more options, especially from the outer boroughs of New 
York City. To address this issue and make the app more generalizable in its 
functionality, we added a box to enter zip code as well as a scroll bar. Information on 
insurance taken by facility/provider and pharmacies was also added. Another 
participant commented that the medication refills screen was hard to understand 
because the colors confused her. She suggested they be taken out and only have the 
data. Instead, we added a key to the bottom of the screen to explain the colors. PSSUQ 
scores from the HIV end-user testing were variable over time and related to whether 
participants were smartphone users. The PSSUQ score was lower at the end of the 
usability testing process, indicating a more usable app.   

At the end of our usability testing, we finalized the Design Document, which 
included the functional specifications and user interface design of a mHealth app for 
PLWH to self-manage their illness. Our final Design Document included the following 
broad functional categories: Communication, Reminders, Medication Logs, Lab 
Reports, Pharmacy Info, Nutrition and Fitness, Resources and Settings. Screenshots of 
the mock-ups from version 1 and the final version of our Design Document are 
included in Figure 1.  

 
 Final Version Version 1 

 
Figure 1. Mock-Ups of App for PLWH. 

4. Discussion  

In recent years there has been a proliferation of healthcare–related apps designed to 
promote behavior change and support self-management of chronic diseases. Currently 
there are more than 40,000 health-related apps available on the app marketplace [10]. 
Many of the mHealth innovations for PLWH have not gone beyond the pilot stage, or 
have not been rigorously evaluated [11].  

There are a limited number of apps for PLWH and few have been developed 
with end-user feedback.  An additional challenge is that currently available apps for 
PLWH may be off the marketplace in a few years. For instance, of the 55 apps for 
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PLWH -which were reported in a 2013 review [2], 15 are no longer available. By 
contrast, our work employed user-centered design and usability evaluations to identify 
the functional specifications and user-interface for a mHealth app for self-management 
in PLWH prior to development. 

Previous work has demonstrated the usefulness of rigorous user-centered 
design methods for informing the development of mHealth applications [12]. The 
developmental research reported in this paper improves our understanding of how 
mHealth tools can be appropriately designed by end-users. Despite the growing interest 
across sectors in mHealth apps, there remains limited evidence on their acceptability 
and impact on health care outcomes [13]. Further work is needed to compare existing 
apps for PLWH to the mHealth app that we proposed after our iterative design process. 
In addition, rigorous evaluation of the app through a trial is needed to assess whether 
mHealth technology that is designed by end-users results in improved health outcomes. 
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Abstract. There is an increasing number of wearable trackers and mobile devices 
in the burgeoning world of digital health, the purpose of the study is to explore the 
role of these mobile and wearable tools among older adults aging in place. We 
conducted a cross sectional study using individual interviews with older adults and 
surveys with their caregivers or providers. We interviewed 29 residents living in a 
retirement community, and surveyed 6 caregivers or providers. The older adults 
had an average age of 88 years, most did not express interests on technology and 
heavily relied on providers for health tracking, while their professional caregivers 
or providers saw a great need to access older adults’ health information collected 
from these mobile and wearable tools. Educating the older old on the benefits of 
mobile and wearable tools may address such discrepancy on needs of adopting 
mobile and wearable tools for aging in place.  

Keywords. Aging in place, mobile health, wearable devices, older adults, needs 
analysis, patient engagement 

1. Introduction 

According to recent reports from the US Census Bureau, the number of people age 65 
years or older in the U.S. grew from 44.7 million in 2013 to 46.2 million in 2014. With 
Americans living longer than they have at any point in history, one of the new Healthy 
People 2020 goals is to improve the health, function, and quality of life of older adults, 
many of whom want to age in place.  

Aging in place can be defined as living in the community, with some level of 
independence, rather than living in residential care. Aging in place is beneficial because 
it enables older people to maintain independence, autonomy, and connection to social 
support [1]. Aging in place involves a variety of considerations including: finances, 
built environment, community services, informal caregivers, and professional 
caregivers. Ideally, the goal of aging in place is to strike a balance between the physical, 
mental, emotional, and social needs of the person.  
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With the progressive growth of the elderly population aging in place, there are 
growing interests in how technology may enhance the aging in place experience, 
including the new area on “gerontechnology” [2]. While technological innovations 
seem promising, there is a number of challenges for implementing technology amongst 
older adults including economic barriers and challenges unique to the aging population 
such as familiarity with and access to novel technology [3]. Researchers noted the 
importance of strengthening the evidence base for these technologies and assessing the 
efficacy of technology for older adults as it relates to the end goal of aging in place and 
not merely focusing on the effectiveness of the device in and of itself. In short, it is 
essential to understand the impact that gerontechnology is having on older adults.  

There are increasing numbers of personal health devices including wearable 
trackers, mobile devices, and remote monitoring devices in the market for individuals 
at all ages including older adults, however, it is unclear how these technology options 
can facilitate older adults aging in place and how older adults and their caregivers and 
providers view these new technology options. The purpose of this study was to explore 
the perspectives from older adults and their caregivers or providers on the role of these 
mobile and wearable technology tools for older adults aging in place. 

2. Methods 

Using a cross sectional study design, we developed needs analysis interview questions 
for older adults aging in place and surveys for their caregivers or providers. The study 
was conducted at a retirement community with assisted living, independent living, and 
healthcare/nursing facility sections. Per aging in place definition, only residents at the 
assisted living and independent living sections were interviewed for the purpose of the 
study focusing on aging in place.  After completing a community assessment which 
included conducting a windshield survey, interviewing stakeholders within the 
retirement community, and interviewing older adult residents, along with a systematic 
review of currently available mobile apps, wearable trackers, and personal health 
devices, we developed an interview guide to determine if residents would be interested 
in mobile and wearable health devices as a means of tracking their health. We also 
developed a companion survey for their caregivers or health care providers who 
regularly interact with residents to assess their perspectives on the use of mobile and 
wearable tools in the retirement community. This study was approved by the 
Committee for the Protection of Human Subjects, at the University of Texas Health 
Science Center at Houston. 

A structured interview guide was designed to gather information on older adults’ 
perspectives toward technology for aging in place. Residents were asked questions 
about aging in place, for example, Do you feel home here? Do you feel safe here? Are 
you familiar with the place here? Do you feel you have independence here? Do you 
feel you have autonomy here? And, do you feel you are connected to social support 
here? As it relates to technology, residents were asked about their experience using 
computers, mobile devices and applications as well as how often such devices are used. 
In addition, they were asked about their interest in learning how to use and wear 
personal health devices, types of information they would be interested in tracking and 
sharing, concerns about using wearable health devices.  

Providers or caregivers were asked to report their interest in having older adults 
use a device for tracking a variety of health data including daily steps, calories burned, 
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sleep quality, heart rate, breathing, blood pressure, blood glucose, etc. Those who were 
interested in having older adults use wearable devices were asked follow-up questions 
regarding how they would like to access this data (i.e., via electronic health records, a 
website connected to the personal health device, downloadable files from the devices, 
smartphone applications, etc.), the format in which they would like to see the health 
data presented, how often they would be interested in viewing this data, and ways in 
which they would use the data to provide feedback to the elderly. Additionally, they 
were asked to select the strategies they believed would help them learn to use wearable 
devices and explain those devices to the older adults they care for, and their 
perspectives on the barriers and benefits of mobile and wearable health devices.  

3. Results 

Twenty-nine residents at Holly Hall Continuing Care Retirement Community 
Center participated in the study: 17 from the Assisted Living section of the retirement 
community and 12 from the Independent Living section. The activity coordinator at the 
retirement community placed study flyers and recruitment letters in residents’ mail 
boxes and those who showed interest in the study were interviewed by study personnel.  
Demographic characteristics of the older adult sample were presented in Table 1.  

 
Table 1. Demographic Characteristics of Older Adult Sample 

Characteristics Assisted Living (n=17) Independent Living (n=12) 
Gender   
Female 

Race 
White 
Black 

Age (in Years: Mean) 
Had A Chronic Illness 

 

12 (71%) 
 

14 (82%) 
2 (12%) 

90 
14 (82.4%) 

9 (75%) 
 

12 (100%) 
0  

86 
8 (66.7%) 

 
3.1 Residents Aging in Place  

 
Of those living in Assisted Living, over half of the residents (9 out of 17) came to 

this living situation as a result of their increased aging or due to a medical illness. 
Thirteen of the 17 residents reported feeling at least somewhat at home living at the 
facility, and 70% (12 out of 17) reported being happy there. In addition, 65% (11 out of 
17) reported feeling like they have independence, 29% (5 of 17) feel somewhat 
independent and 6% (1 of 17) do not feel independent. Eleven of the residents reported 
feeling at least somewhat connected to social support at the facility.  

As it relates to residents living in the Independent Living section of the 
community, similar to those in Assisted Living, half of the residents (6 out of 12) came 
to the facility due to their age or illness. Ten out of 12 residents report feeling at least 
somewhat at home there. All residents living in this section of the retirement 
community reported feeling as though they had independence as well as autonomy. 
And all but one resident reported feeling connected to social support at the facility.  
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As it relates to their perspective of using technology, 14 out of the total 29 

reported having access to a computer, cell phone, or tablet. Of the 14 individuals, eight 
reported using apps or checking email on these devices.  Five said they were introduced 
to these devices through family or friends, and four said they were introduced to the 
technology through work. 

Only 4 out of the total 29 residents had ever used a wearable health device. 
Twenty-two reported not being interested in learning how to use or wear a personal 
health device after being told that these are small devices to be worn on the body and 
that are used to track various types of health information.  Similarly, five of the 
residents said that they would be interested in having a device that monitors their health 
for them. Overall, most of the residents (24 of 29) reported a preference that someone 
else would manage their health for them – someone else being either their health care 
provider (13 of 29) or a family member (3 of 29).  

Six of the total 29 individuals reported that they would be interested in 
tracking health information such as steps, distance, calories, hours of sleep, falls, active 
minutes, sleep quality, heart rate, body posture, blood glucose, and blood pressure. For 
those who are interested in tracking health information (6 out 29), the most common 
concern was the price which was reported by 4 of the 6 residents  One person thought it 
might be burdensome to have to learn how to use it and another person was concerned 
about the technology getting wet and then not working. This same resident also 
reported that he/she would be interested in sharing health data collected from the 
wearable device with other people he knows only from the internet. The other 5 
residents who reported being open to wearable devices said that they would not be 
interested in sharing such data.   
 
3.3 Perspective from Caregivers and Health Care Providers 
 

Six caregivers or health care providers caring for older adults at the Holly Hall 
Retirement Community Center completed the survey. Three described themselves as 
certified nursing assistants, one as a charge nurse, one as a caregiver on medication 
administration, and 1 as a resident life enrichment coordinator. Five of them had over 
10 years of experience caring for older adults.  

They reported that they would be interested in seeing data on the seniors’ 
breathing, fall risk, walking distance, sleep quality, heart rate, blood oxygen level, body 
posture, blood pressure, weight, mood, fatigue, blood glucose, steps, hours of sleep, 
active minutes, calories burned, and location. Some would like for seniors to track this 
data for self-care, but reported that they would not be interested in reviewing such data. 
  When asked how they would like to access seniors’ data, all responded that 
electronic health records or downloadable files from the device would be a preferred 
method. All reported that they would be interested in giving residents who use 
wearable devices feedback during a face-to-face visit with the individual, and that they 
believed such devices would help them to individualize care to the older adults living 
in the facility. Five reported that they believe the major obstacle in accessing and 
reusing information from wearable devices would be legal and accuracy-related.   

Three providers strongly agreed that these devices would help older adults age 
in place for a longer period of time. Four providers strongly agreed that the devices 
would help them identify precipitating factors that would prevent adverse events such 
as heart attacks, falls, etc.  

3.2 Perspectives from Older Adults Aging in Place  
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4. Discussion 

Older adults living in the assisted living and independent living sections of the 
retirement community mostly felt like aging in place at their current apartment or 
cottage homes, they did not express much interests on the use of mobile and wearable 
healthcare technologies, nor did they understand the existence of these technology 
tools. However, they trusted and relied on their providers to know their health status 
including monitoring of blood pressure and other applicable biomarkers to keep them 
healthy. The professional caregivers or providers mostly expressed needs in accessing 
such data to facilitate their care of older adults aging in place, though not all are 
interested in reviewing all data.  

There are several limitations to this study. First, the older adult sample had an 
average age at 86 or 90 years old with relatively higher socioeconomic status before 
retirement, this sample may have a quite different view from the younger old and those 
with a lower socioeconomic status. Second, the sample was also all residents at a 
retirement community with easy access to a nursing facility and health care providers 
under one roof. Aging in place older adults living in other independent communities 
may have different opinions. Third, the small sample size limits the study 
generalizability. There was a lack of family caregivers’ perspective in this study. T 
Fourth, as the first exploration of aging in place seniors’ preference toward mobile and 
wearable technology, a cross sectional design was used, participants did not actually try 
the mobile and wearable technology mentioned in the survey.  

In summary, there is a discrepancy between the needs of the older adults on 
using mobile and wearable technology tools, and the needs of their caregivers or 
providers wanting to track information collected from these tools. Studies with 
longitudinal designs and with participants using the actual technology using a larger 
and more diverse sample are warranted for future investigation. Since mobile and 
wearable technology tools have the potential to facilitate the needs of caregivers and 
providers to manage aging in place seniors’ health and enhance connection with them, 
educating the older old on the benefits of these tools may potentially address the 
challenge of patient adoption and engagement.  
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Abstract. We reviewed the effect sizes of pediatric obesity intervention studies 
using mobile technology. Ten databases (Cochrane CENTRAL, CINAHL, 
EMBASE, PubMed/Medline, KoreaMED, KMBASE, KISS, NDSL, KSITI, and 
RISS) were reviewed, and four studies were included in a qualitative synthesis. To 
obtain significant change in obesity-related outcomes among elementary school 
students, including parents and utilizing text messages in interventions are 
recommended. Furthermore, devices such as accelerometers may aid obesity 
management. A meta-analysis of four studies indicated that the mobile intervention 
positively influenced dropout rates but was ineffective for outcomes of weight 
control, exercise, and sugar-sweetened beverage intake. 

Keywords. Mobile technology, Short Message Service (SMS), Pediatric obesity, 
Systematic review, Meta-analysis 

1. Introduction 

Pediatric obesity threatens children’s health and well-being worldwide. Overweight or 
obese children are at great risk of diseases such as diabetes and metabolic syndrome, 
and are also affected psychosocially [1]. The obesity rate of elementary school students 
in Korea (based on body mass index [BMI]) is 20.6%, and 32% of those aged 2–19 
years in the United States are overweight or obese [2,3]. To effectively manage 
pediatric obesity, some interventions have utilized mobile technology [4–7]. 
Additionally, smartphone ownership rates are increasing among children, with 72.2% of 
elementary school students in Korea and 68% of children aged 13–14 in the U. S. 
owning a smartphone [8,9]. Using Population, Intervention, Comparison, and Outcome 
(PICO) criteria, we assessed whether mobile technology is effective for weight or 
behavior change among children. Accordingly, we conducted a systematic review and 
meta-analysis of pediatric obesity interventions using mobile technology. 
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2. Methods 

The process and manuscript development are consistent with the guidelines of Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [10]. 

2.1.  Literature sources and search strategy 

Ten databases, Cochrane CENTRAL(27), PubMed/Medline(118), CINAHL(24), 
EMBASE(95), KISS(0), KoreaMED(0), KMBASE(0), NDSL(1), KSITI(1), and 
RISS(2), were systematically searched. Search terms were combinations of child (or 
children/childhood/pediatric), smartphone (mobile phone/cell phones), and obesity 
(obese/overweight/pediatric obesity). Publication year was limited to after January 2007, 
as the iPhone, a breakthrough smartphone technology, was released at that time. An 
additional 8 studies were found manually. 

2.2. Inclusion and exclusion criteria 

Inclusion criteria were as follows: 
� Studies with abstract and full text in English or Korean 
� Pre- and post-test studies of obesity or weight control using smartphone or 

mobile technology, including text messages 
� Studies identifying weight loss or behavior changes as outcomes 
� Elementary school students as a primary study population (interventions 

conducted with parents are also included) 
Exclusion criteria were as follows: 

� Studies that target only parents of elementary school children 
� Studies that apply smartphones or mobile technology for management of other 

diseases (e.g., diabetes) besides obesity 

2.3. Study selection and Study classification 

A total of 193 articles (of an initial 276) remained after eliminating duplicates. Titles 
and abstracts were reviewed independently by two researchers. Studies were chosen per 
inclusion criteria and 42 articles underwent full text reviews. Two researchers then 
separately classified four final articles, randomized controlled trials (RCTs), using the 
study Design Algorithm for Medical literature on Intervention (DAMI) from the 
National Evidence-based Healthcare Collaborating Agency (NECA) [11]. 

2.4. Data extraction and Data synthesis 

Data extraction was completed independently by two researchers with Excel 2010. 
Disagreements were resolved through discussion. Relevant data on study design and 
variables were summarized. Qualitative and quantitative syntheses were conducted 
using Comprehensive Meta-Analysis software. 
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3. Results 

Three studies were included for computing BMI effect size. Mobile intervention had no 
significant effect on BMI (Hedges’ g: -0.073, 95% CI: -0.031 to 0.185). Additionally, 
two studies were examined for the effect size of daily exercise and sugar-sweetened 
beverage intake; neither showed any significant effect (Hedges’ g: 0.189, 95% CI: -
0.355 to 0.733; Hedges’ g: -0.316, 95% CI: -0.764 to 0.131). 
Dropout rates were considered as potential mediators of intervention outcome. Mobile 
intervention was effective for controlling dropout rates (Odds ratio: 0.363, 95% CI: 
0.178 to 0.74). 

 

4. Discussion 

Three articles had significant results and two commonalities. Parents’ participation was 
part of the study design, and text messaging was used independently or along with the 
main interventions. Furthermore, two of the three studies added a pedometer or 
accelerometer to mobile technology. We recommend future studies include parents, text 
messaging, and activity-measuring accessories in study design. 
Mobile intervention had significant effects on dropout rates, but not on weight control, 
exercise, or intake of sugar-sweetened beverages (SSBs). Nevertheless, all authors 
positively evaluated the effects of mobile technology on management of pediatric 
obesity. This finding could be due to the following reasons. First, intervention group 
attrition rates were twice lower than control group rates in all four studies. Second, four 
studies obtained positive, although nonsignificant, outcomes of self-monitoring, screen 
time, SSB intake, weight maintenance, and negative mood control. 
A limitation of this study is that only four studies were selected. We recommend 
additional systematic review and meta-analysis after further studies are performed. 
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Evaluating the Feasibility of Using Mobile 
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Abstract. The use of electronic health records (EHR) has changed the quality of 
clinical documentation and improved quality of patient assistance, allowing better 
communication between health professionals and increased data recording that 
helps the nursing assistance process. The use of mobile devices for compiling data 
at the assistance moment has increased, and more studies have demonstrated its 
usefulness. The aim of this study was to evaluate the use of mobile devices in the 
nursing staff of the Hospital Italiano de Buenos Aires, in a pilot test to measure 
their use and user satisfaction. 

Keywords. Mobile devices, Nursing process, Nursing informatics, Electronic 
health record, Nursing assessment. 

1. Introduction 

For nurses, gathering the patient data and information is necessary for helping the 
nursing assistance process. Information records and detected problems are essential for 
the continuity of care and a better assistance quality, allowing estimating and planning 
interventions as well as evaluating the patient's condition. However, patient -centered 
care remains a difficult goal in acute hospitals because of the fast and complex 
workflow. The failure in communication between health professionals due to a lack of 
information associated with poor records is a common cause of medical errors and 
adverse events to patients [1]. 

Use of mobile technology is increasing and many studies suggest that its use has 
several advantages over traditional modes of data compiling, including data accuracy, 
timeliness, and adherence to protocols for compiling [2]. The use of mobile devices to 
suit the nurses’ needs, can improve and increase the electronic record related to risks 
and needs estimated in patients, along with a better synchronicity of data and a more 
effective communication when making decisions regarding their care and allows to 
plan nursing interventions at the patient bedside. Information systems used on mobile 
devices have the ability to update the patient's condition in real time and this is 
important because it supports the tasks performed by nurses, improving access to 
information and workflow [1,3,4]. The goal of this study was to evaluate the feasibility 
of using mobile devices for nursing staff.  
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2. Methods 

This evaluation was performed at Hospital Italiano de Buenos Aires (HIBA), a teaching 
tertiary care hospital with 750 inpatient beds, 3 million of consultations and 45,000 
surgical procedures a year. The staff is composed of 2,800 physicians and 1,500 nurses. 
The EHR is home-developed problem-oriented and patient-centered. The nursing 
record was developed in phases from paper-based documentation, followed by 
digitization and computerization in different stages culminating in a nursing e-chart 
organized by sections according the nursing process (Assessment, Diagnosis, Planning, 
Execution and Evaluation).  

During September 2015, 203 nurses from different adult general inpatient (AGI) 
areas, in 4 shifts (morning, afternoon, evening and weekend) participated in a pilot test 
to evaluate the use of a mobile device (Tablet). For the implementation of this study, 39 
tablets of national origin have been bought because of the import restrictions2

 due to the 
importation problems of our country. The tablets configuration included: a) Installation 
of geolocator for possible losses, b) PIN access restriction to control patient privacy 
and data management, and c) Antivirus.  

The nursing chart was adapted to mobile systems2 allowing access to patient data, 
such as full name, age, primary diagnosis, and relevant data (allergies, blood group and 
factor, etc.). At this early stage, nurses could only use the assessment and planning 
section of the nursing chart, and collect the vital signs through the tablet while the rest 
of the documentation was done from the desktop PC. In the same time that the nurses 
received the mobile devices, they were trained about how to access the application, 
basic tablet features, battery management and charging. To evaluate how they felt 
about the use of tablets, a survey started two weeks later2. Through this survey, nurses 
answered about a) The quality of Wi Fi signal, b) How easy was to use the tablet, c) 
What information was recorded, d) Size and weight, e) User satisfaction using the 
tablet, f) Other information to record, and g) Recommendation to other colleagues. 
Analysis included descriptive statistics for general questions, and content analysis for 
comments and suggestions. 

3. Results 

From the respondents, 100 answers were received. The average age was 32 years old, 
85% were female, and 81% work at adult general inpatient. The highest response rate 
was from night shift (39%) and from afternoon shift (27%), and 78% were Registered 
Nurse. 65% of participants reported using the tablet more frequently for the pain 
assessment (49%), early warnings (53%) and vital signs collection (38%). 35 
participants (54%) reported being Very satisfied/satisfied with its use, and 39 (60%) 
would recommend the use to other colleagues. 56 (86%) of the nurses would like to use 
the tablet for the medication administration and 39 (60%) for the execution of nursing 
interventions. 35 participants (53.84%) indicated that the weight was very 
comfortable/comfortable, respect to the size 30 users (46.15%) indicated it was very 
comfortable/comfortable. With respect to the WiFi signal 36 (36%) perceived the 
signal was good / very good and 39 (39%) observed that was bad / very bad (for the 
rest of results see table 1). 
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Table 1: Survey on the use of the tablets 
 

 Browsing Read on the 
tablet 

Record in the 
tablet 

Very easy 12 (18,46%) 15 (23,08%) 7 (10,77%) 

Easy 23 (35,38%) 22 (33,85%) 27 (41,54%) 

Neither easy 
or difficult 

19 (29.23%) 14 (21,54%) 10 (15,38%) 

Difficult 9 (13,85%) 12 (18,46%) 17 (26,15%) 

Very 
difficult 

2 (3,08%) 2 (3,08%) 4 (6,15%) 

 
 
For the analysis of comments and suggestions from users who used the tablet, three 
patterns were detected:  
 
a- Comfort / Ease of Use: Many users report that the tablet is difficult to use and small 
for everyday use. Incorporating the new device also requires effort, patience and is 
more complex to use for older people who have a hard time adopting new technologies.  
b- Workflow: Tablets make work easier, through the data compiling at real time and 
so saving it, and allowing being next to the patient, avoiding the use of paper, and 
facilitating interventions and patient assistance.  
c- Intranet: The WI FI network is the key for a useful and agile use of tablets. Bad 
connectivity to the internal network determined slowness of the system.  
 
Among the nurses who did not use the tablets (35), 27 (77.1%) identified inadequate 
WI FI signal as the main barrier. Two (5.7%) participants indicated they were not 
interested in using it. Analyzing comments and suggestions the pattern that emerged 
was similar to “Intranet”.  
 
 
 
4. Discussion 
 
This study evaluated the feasibility of using mobile devices, and continue the 
previously started evaluation done at HIBA with the methodology known as Rapid 
Assessment Process (RAP) [5]. 

The focus centered in the user [6] is still important to know the nurse needs and 
recognize what kind of device helps better their workflow.  
The nurses who participated in this pilot were receptive to include a mobile device for 
work practice and recognized that its use improved their routine work. The preliminary 
results of this study allow us to observe that a mobile device is used to obtain a real 
-time record at the patient bedside without the need of using paper notes for later 
transcription in the Electronic Health Record.  
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The use of the tablet was considered ‘very good’ for half of participants, and they 
would recommend its use to other colleagues. The heterogeneity of WI FI signal 
appeared as the most important constraint at the moment of this study.  
According to the literature, a mobile device is used in a large amount and is preferred 
for assessing certain needs. Fall risk, pain, pressure ulcer, aspiration and malnutrition 
are the most common needs assessed for prevention. Besides the benefits, they suggest 
the implementation implies more efforts comparing with paper based process [4]. 
Another study suggests that the collection of data increases when performed at the 
bedside of the patient instead of using a desktop PC. Nurses prefer to use tablets for the 
medication administration but the devices did not work in all places at the unit because 
of connectivity problems [7].  

Even if this is a pilot study, and therefore the preliminary results cannot be 
generalized, we learned some lessons. The inadequate wifi signal was one of the 
biggest problems when using the device, allowing us to identify the failure and mitigate 
the risk for the future implementation. The wifi signal was adequate for general 
purposes but vary at the point of care, therefore we need to make adjustments to suit 
the bedside long-term project.  Despite the drawback mentioned, users of the pilot test 
considered the use of the tablets is a useful tool for their work and helped them to 
perform tasks in real time and in a faster way. 

Using a mobile device may help nurses’ workflow, allowing more accurate and 
dynamic records. The continuous training regarding the use of information 
technologies, and the support were a great help for the pilot test implementation. HIBA 
continues to work for the full implementation of mobile devices in the context of 
‘Bedside project’ that includes barcode medication administration, nursing 
documentation, census and automatic vital sign capture. As our units of care are very 
disparate, for every unit the implementation and evaluation will have different 
approaches and there is a long way to go. 
 
 
Conclusion 
 
The use of mobile devices can help nurses’ workflow and increase the electronic 
records, allowing patient information to be constantly updated in real time, improving 
the assistance quality and the effective communication, and thus having updated data 
among health professionals.   
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Abstract. Medical surgical nurses may not have the time or resources to provide 
effective pre- and post-operative instructions for patients in today’s healthcare 
system. And, making timely physical assessments following discharge from the 
hospital is not always straightforward. Therefore, the risk for readmission 
associated with post-surgical complications is a concern. At present, mobile 
healthcare technologies and patient care are precipitously evolving and may serve 
as a resource to enhance communication between the healthcare provider and 
patient. A mobile telephone text message (short message service [SMS]) 
intervention for abdominal surgical patients may foster effective education 
(communication) and timely self-reported physical assessment in the home 
environment hence preventing deleterious outcomes. The aim of this research 
proposal is to identify the feasibility of using a SMS intervention via smart phones 
to improve health outcomes via timely communication, reach large numbers of at-
risk surgical patients and, establish and sustain uniform protocols in a cost-
efficient manner.  
 
Keywords. Text Messaging, Perioperative Nursing, Health Education, Mobile 
Technologies, Surgery 

1. Introduction 

During 2013 there were 51.4 million inpatient surgeries performed in the United States 
(U.S.) [1]. According to Weiss, Elixhauser and Steiner [2] the 2010 U.S. hospital 
readmission rates (30-day all cause readmissions) for appendectomy patients were 
18,835 (6%), small bowel resections were 15,050 (18.1%) and, debridement of wound, 
infection or burns were 28,394 (19.1%). Prevention of these post-operative 
complications is critical in the improvement of clinical outcomes and minimizing 
healthcare costs following abdominal surgeries. Research conducted by Spalding [3] 
indicates patient education is effective in reducing anxiety by making the unknown 
familiar. Communication research indicates in general medicine “effective 
communication enhances patient compliance, satisfaction and medical outcome” [4, 
p.1]. 
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Brief in-person pre-and post-surgical teaching interventions may be effective in 
reducing complications and increasing healthy behaviours, but require resources that 
may not always be available to healthcare professionals. Mobile SMS may enhance 
facilitation of pre-operative reminders, pre- and post-surgical support and, the 
assessment of self-reported post-surgical healing in adult patients who have undergone 
abdominal surgery. Furthermore, patients’ self-efficacy in healing, anxiety and pain 
levels may be assessed since these factors affect overall healing and well-being. 

Eighty-three per cent of American adults own cell phones and three quarters 
(73%) of those owners report sending and receiving text messages [5]. Automated text 
messaging has been used to improve health behaviours associated with hazardous 
alcohol use in young adults [6], in diabetes care [7, 8], for asthma monitoring [9], in 
cigarette smoking cessation studies [10, 11], in monitoring posttraumatic stress disorder 
symptoms [12] and for maternal child health education [13]. However, efficacy remains 
unknown for its use in surgical patients’ self-reported assessment and education. In the 
following, important reasons for designing a novel randomized controlled trial 
investigating the effectiveness of an SMS intervention to provide pre- and post-
operative education and the assessment of post-operative symptoms are proposed.  

 
2. Methods 
 
2.1 Importance of communication  
 
Today’s communication between the patient and healthcare provider is an important 
reason to look at the novel use of a mobile telephone SMS intervention as an adjunct to 
traditional education and management of surgical patients. Sutcliffe and colleagues [14] 
report of the 70 mishap incidents identified in their study, communication and patient 
management ranked the highest when looking at the occurrence of medical errors. 
Communication transmission (exchange of information) is clearly a factor in the 
occurrence of medical errors; however, healthcare hierarchical positions play a 
significant role as well [14]. Therefore, when developing a SMS intervention it is 
critical to look at involving the whole healthcare team. Perhaps the development of the 
text messages to be transmitted to the patients in this proposed study would assist in the 
amelioration of hierarchical communications, make management of surgical patients 
more team-based and, be an avenue to intra-professionalism.  
 
2.2 Patient centered healthcare and mobile technologies 
 
Increasingly patients want to be involved in healthcare decisions [15] and mobile phone 
text messaging to encourage healthy behaviors and manage various health conditions 
are surfacing [16, 17, 18]. Moreover, the young adult generation uses SMS messaging 
more than email today. Mobile telephones delivering text messages via SMS may be 
used pre-operatively to deliver reminder messages regarding nutrition, exercise, 
surgical wound care, and medication usage. Post-operative care may be improved with 
the use of organized educational text messages the patient may look forward to 
receiving in order to enhance self-efficacy in the post-operative healing period. As well, 
the receiving of text messages from healthcare professionals may bolster the patients’ 
emotional well being with the sense of being cared for in the privacy of the home. 
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The aim of this proposed study is to identify the short-term effectiveness, feasibility 
and suitability of a mobile telephone text message intervention (Text With Surgery 
Patients [TWSP]) to enhance education and timely physical assessment of adult 
abdominal surgical patients in natural home settings.  
 
2.4 Design 

 
The design of this proposed study is a stratified two-parallel-group randomized 
controlled trial comparing pre- and post-surgical education and physical assessment 
(usual care; control) with usual care and the TWSP program (intervention), sent by 
primary care nurses who will be blinded to the allocation of sequencing.  

 
2.5 Setting and participants 

 
The proposed setting is a teaching university hospital located in Northern California 
and, the recruited participants will consist of adults (males and females; 18-70 years) 
preparing for abdominal surgery (e.g. appendectomy, small bowel resection, etc.). 
Study eligibility will be based upon these participant characteristics: (1) consents to 
have abdominal surgery prior to recruitment; (2) has a functioning smart phone; (3) has 
knowledge of how to receive and send text messages; (4) speaks and reads English. 
Characteristics of participants at baseline, enrollment, and follow-up include: age, 
race/ethnicity, marital status, education, significant support figures at home, number of 
children under the age of 18, and technology skills. 
 
2.6 Ethics 

 
The proposed study will be presented and approved by the Institutional Review Board 
for the Protection of Human Subjects at the University of San Francisco and the 
hospital’s ethics committee. All participants who are eligible, interested in the study, 
and consent to participate will complete consent and Health Insurance Portability and 
Accountability Act (HIPAA) agreement forms prior to the commencement of the study. 
All participants will receive routine pre- and post-surgical care.  
 
2.7 Statistics 
Calculating for an independent samples T-test, the total sample size for a small effect 
size (d=0.2); alpha level of 0.05; and a power level of 0.80 is N=620 (control n=310, 
intervention n=310). Descriptive statistics such as frequencies, proportions, and 95% 
confidence intervals will be calculated.  
 
2.8 Procedure 

 
Both groups will consent to and thoroughly complete a demographic survey at the 
surgeon’s office during the pre-operative visit. Routine pre-operative education and 
educational resources (e.g. paper based instructions) will not be controlled for but noted 
when collecting the data. Randomized consented patients will receive a text message 
stating if they have been randomized to the control or intervention group prior to the 
commencement of the study. A telephone system will perform this initial text, thereby 
allowing for the surgical nurses to be blinded to who is in the sequencing of 

2.3 Proposed study aim 
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randomization. Acknowledgement of this first text message will be required of the 
intervention participant in order to move forward and take part in the study. 
Intervention participants will have the option of enrolling in the TWSP program via 
texting a specific code to a designated phone number or enrolling online at the TWSP 
website. For both enrollment options the intervention participants will enter their 
surgery date and home zip code.  

 
2.9 Measures 

 
The primary intervention outcome will be participants’ responses to pre- and post-
surgical SMS containing educational/motivational content written by expert surgical 
nurses and physicians (e.g. Nothing per oral after midnight prior to surgical date) and, 
the secondary content will be responses to physical assessment questions (e.g. Is your 
surgical wound clean and dry?). The TWSP program messages will be delivered daily 
directly following the pre-operative visit at the surgeon’s office (this time will vary) 
and for 14 days post-operatively. The intervention participants will receive a follow-up 
contact phone call by nurses delivering the text messages in order to gather information 
about the suitability of the TWSP program. If the hospital performs regular follow-up 
phone calls to all surgical patients then the control participants will receive the routine 
hospital based phone call, as well.  

 
2.10 Incentives 

 
The incentives to participate in the study will be a $10 gift card upon completing the 
initial demographic survey by both groups at the pre-operative visit. Upon completing 
the final follow-up phone call assessing the suitability of the TWSP program, 
intervention participants will be mailed a $20 gift card.  
 
3.  Results 
The results of this study will be submitted to a peer-reviewed open-source healthcare 
professional journal for timely release to healthcare professionals. 
 
4.  Discussion 

 
Education and physical assessment are two very important factors in the care of 
surgical patients. Mobile technologies, such as the cell phone, coupled with SMS may 
have potential to augment abdominal surgical patients’ knowledge, motivation, and 
overall healing. Douglas and Free [19] determined mobile phone-based text messaging 
for smoking-cessation support is very economical and simultaneously affords 
emotional support. Randomized controlled trials have examined the use of text 
messages (SMS) and its role in the adoption of health-related behaviors or the 
management of diseases [20, 21]. However, the literature lacks the efficacy of a text 
message intervention for pre- and post-surgical patients’ education and self-reported 
physical assessment. If adopted by the healthcare community, this novel use of mobile 
health messaging may help providers reach a larger population of surgical patients at a 
diminished cost. The presentation of this research proposal at the NI2016 conference 
will provide a field of peer discussion, suggestions, and constructive feedback.  
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Abstract. There is global concern about healthcare cost, quality, and access as the 
prevalence of complex and chronic diseases, such as heart disease, continues to 
grow. Care for patients with complex chronic disease involves diverse 
practitioners and multiple transitions between medical centers, physician practices, 
clinics, community resources, and patient homes. There are few systems that 
provide the flexibility to manage these varied and complex interactions. 
Participatory and user-centered design methodology was applied to the first stage 
of building a mobile platform for care coordination for complex, chronic heart 
disease. Key informant interviews with patients, caregivers, clinicians, and care 
coordinators were conducted. Thematic analysis led to identification of priority 
user functions including shared care plan, medication management, symptom 
management, nutrition, physical activity, appointments, personal monitoring 
devices, and integration of data and workflow. Meaningful stakeholder 
engagement contributes to a person-centered system that enhances health and 
efficiency. 

Keywords. Care coordination, care management, chronic disease, person-centered, 
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1. Introduction 
  

Cardiovascular disease accounts for approximately 31% of global deaths, and the 
global burden continues to rise [1]. Cardiovascular disease often presents with 
comorbidities such as depression, hypertension, and diabetes, which further complicate 
the delivery of care. Care for patients managing complex chronic disease involves 
diverse practitioners, multiple specialists, and numerous transitions between medical 
centers, physician practices, clinics, rehab centers, community resources, and homes. 
High quality care coordination allows members of the healthcare team to provide care 
more efficiently, reduce patient and caregiver burden, and improve health outcomes 
[2,3]. Globally, for individuals with chronic or prolonged conditions, care is 
complicated, fragmented and poorly coordinated [4].  

Active engagement of individuals with their healthcare teams and participation in 
care coordination has been shown to be beneficial [5,6] and may improve the quality of 
care and reduce avoidable emergency department visits, hospital admissions and re-
admissions, and other unnecessary healthcare costs [7]. Currently, systems such as 
electronic health records (EHRs) offer solutions for healthcare teams (including 
clinicians, staff, and health workers) within individual institutions. For individuals (and 
family and caregivers), there are numerous mobile health applications or portals 
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focused on lifestyle change or limited administrative tasks such as appointment 
requests. Neither of these systems supports deep engagement. Recently, care 
coordination technologies have emerged to try and fill this gap. A landscape 
assessment of 25 commercial systems in 2014 found that none adequately addressed 
patient engagement, collaboration, and sharing needs [8]. We used principles of 
stakeholder engagement and user-centered design to develop a mobile application for 
person-centered care coordination for cardiovascular disease.   

 
2. Methods  

 
Key informants were purposively recruited to reflect diversity in experience managing 
complex chronic disease from the perspectives of patient, caregiver, clinician, care 
coordinator, and administrator. An interview guide was created that covered topics of 
current experiences and challenges with care coordination and priorities for a care 
coordination system. Interviews were conducted one or two interviewers together, and 
lasted an hour. Detailed notes were taken. Notes were independently coded for major 
themes and needs by the two interviewers. Two representative scenarios were 
developed to guide specification of requirements. This project was deemed not human 
subjects research (UC Davis IRB# 782917-1).   

  
3. Results  
 
14 interviews were completed: 4 patients, 2 family caregivers, 3 nurse care 
coordinators, 2 advanced practice nurses, a cardiac rehabilitation specialist, a 
cardiologist, and a primary care physician.  The scenarios below are followed by 
priority user needs (Table 1). 

 
Scenario A: Long-term management of complex chronic disease 
Ms. A is a 72 year-old woman who has been living with type II diabetes for 12 years. 
She developed cardiovascular disease and was recently informed that she has heart 
failure. She has noticed greater difficulty in walking with hip and leg pain. Ms. A takes 
eight prescription medications: Metoprolol (beta-blocker), Lisinopril (ace inhibitor), 
Coumadin (anti-coagulant), Lasix (diuretic), Lipitor (statin), and Losartan (angiotensin 
receptor blocker), as well as Metformin for diabetes and Atavan for anxiety.  All are 
taken daily but on different schedules, e.g. before going to bed, 1 hour before taking 
food, or with food. Ms. A sometimes doesn’t take Lasix if she plans to go out for the 
afternoon because it causes frequent urination. Several medications cause Ms. A to be 
dizzy and fatigued. She describes them as making her feel “loopy” and prevents her 
from driving. She’s not sure they are working so she sometimes decides to take a break 
from them. Ms. A needs to limit intake of vitamin K-rich foods, e.g. 
kale/collards/grapefruit, pomegranate, as vitamin K can make Coumadin less effective 
as a blood thinner. She is also on a low-sodium and diabetic diet and restricted fluid 
intake. Ms. A’s healthcare team includes a primary care doctor, cardiologist, diabetes 
educator, dietician, and pharmacist who are located in four different facilities. She lives 
alone in a two-story home.  Her son lives in the same town and although he works full-
time and has a family, he frequently helps with her healthcare and daily living needs.  
Her daughter lives in another state and checks in regularly with both of them. Ms. A’s 
greatest concerns are remaining independent and having the energy to visit with friends 
and family.   
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Scenario B: Care coordination following a transition from hospital to home  
Mr. B is a 53 year-old man who has recently been diagnosed with heart failure after 
being admitted to the hospital following an ER visit for shortness of breath. Mr. B has 
had heart problems before but has never heard of heart failure and doesn’t understand 
what causes it or what it means. He has been prescribed Coreg (carvedilol, a beta 
blocker) that slows heart rate and helps to manage hypertension, digoxin, a medicine to 
strengthen and regulate heartbeat, Lasix (diuretic), hydrochlorothiazide (blood pressure 
medication), and levothyroxine (thyroid medication). Medications are taken on 
different schedules throughout the day and week. While still in the hospital, he met 
with a dietician, who explained to him the importance of a low-sodium diet and gave 
him a packet that included nutrition information for heart failure patients, including 
specific instructions on how much salt he should be eating (<1500 mg per day). He has 
also been referred to a cardiac rehab center but has not yet made an appointment. He 
has follow-up appointments once a month with a cardiologist for the first three months, 
which will taper off to once every three months. However, since he has been 
experiencing several problems with his medications, he is seeing the cardiologist every 
2 weeks. His cardiologist is working to adjust his blood pressure medication, since his 
blood pressure is highly unstable. He measures his blood pressure, weight, and pulse 
every day, and shares this information with his doctor when asked. He has been 
assigned a care coordinator, who calls him every three weeks to make sure he is ok. 
When he has a question, he calls the on-call cardiologist, since he does not have a way 
to get in touch with his care coordinator. He is feeling overwhelmed and depressed 
with all of the new lifestyle changes and medications. Due to his illness he is taking 
medical leave from work. He lives alone, around 50 miles away from his cardiologist’s 
office. He has a son in college whom he usually sees during holidays. 

 
Table 1: Summary of priorities and corresponding user functions  

 
Priority/Challenge User Functions 
Shared Care Plan 
 Goal setting Document personal goals; document clinical goals. 
 Measures and outcomes Collect person-reported outcomes (PROs), e.g. symptom scores, and 

clinical measures, e.g. HbA1c, lipids, blood pressure, ejection fraction, 
weight, anxiety and depression scores.   
Dashboard for tracking measures and progress toward outcomes. 

 Self-management plan Commitments, resources, and personal strategies for identified goals 
where individual management is appropriate.  

 Roles and contacts Complete list of healthcare team members, family/caregivers, 
preferred contact information, e.g. email, phone, PHR. Describe what 
to do for immediate and urgent care needs. Provide means to publish 
care plan to others.  

Medication Management  
 Medication instructions Complete list of all medications with indications, dose, frequency, 

timing, and directions. 
 Medication schedule Daily medication schedule and reminders with dose, time, and 

directions for administration. 
 Purpose of medication Medication information readily available. 
 Medication tracking Tracking of medication adherence including reporting reason for not 

taking medication. Decision-making tools for appropriate self-titration, 
or when to contact a provider.  For providers: periodic summary of 
medication adherence, problems and side-effects experienced, and 
reasons for missed medications. 

 Prescription refill Schedule refills at least two weeks before last dose of current supply, 
and before last refill on prescription.  
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 Medication 
reconciliation and  
decision support 

Interface with providers, care coordinators, pharmacists for 
management of drug-drug interactions, prescription changes, side 
effects. 

Symptom Management  
 Assessment  Symptom and mood assessment tools that are used with clinicians or 

care coordinator review and guidance on appropriate interventions.  
Tracking of data longitudinally. 

 Support Motivational aids. Individually tailored suggestions from personal 
data. Evidence-based recommendations where possible. 

Nutrition  
 Nutrition education Library of sample menus and educational resources on nutrition for 

patient’s condition(s)  
 Tracking food items  Food tracking capability, including micronutrients;  

Integration of other food trackers.  
 Support Motivational aids. Individually-tailored suggestions from personal 

data. Evidence-based recommendations where possible. 
Physical Activity  
 Physical activity 

education 
Exercise plan and recommendations; 
Library of sample exercises specific to condition 

 Tracking activity Exercise tracking capability, including ability to report reasons for not 
exercising or problems experienced 
Integration of pedometer data or other wearable devices  

 Support Individually-tailored suggestions from personal data. Evidence-based 
recommendations where possible.  

Appointments  
 Follow up appointments 

and services 
Identify and schedule routine follow-up visits and services needed, 
timeframes, and referrals, e.g. primary care visits, specialist visits, 
labs, foot and eye exams  

 Referrals and scheduling Store referrals if needed. Set tickler reminders to schedule visits or 
follow up on referrals.  

 Reminders Set appointment reminders  
 Transportation  Contact and schedule transportation service, caregiver, or other mode 

of transport. 
Personal monitoring devices 
 Biometric data Ability to collect data from personal monitoring devices, e.g., weight 

scale, blood pressure, heart rate, glucose monitor.  
 Data analysis User-friendly analysis tools to understand data.  Create actionable data 

visualizations and integrate or transfer relevant summary data or trend 
reports to EHRs/PHRs. 

Integration   
 Preparation for 

healthcare visits 
Provider-friendly presentation of key indicators from functions above, 
in summary tracking/trending report. Documentation of person’s 
notes, questions and concerns related to functions above included with 
provider report. 

 Health documents Ability for person to store, organize, and retrieve pertinent medical 
and pharmaceutical records and images, device data, person –
generated data. 

 Workflow Integrate data from all functions and provide capability to analyze, 
visualize findings, make decisions, and communicate with healthcare 
team, family members and other caregivers. Organize activities across 
these groups. 

 
 
Discussion 
 
A shared care plan can align patients and providers by setting shared goals and 
developing a care plan around these goals. The application will have the capacity to 
input a comprehensive care plan and will include a dashboard to track person-relevant 
measures and outcomes. Specific attention in the shared care plan should be paid to 
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activities that affect both health and quality of life such as medication and symptom 
management, nutrition, and physical activity.  Integration of the data from personal 
monitoring devices and the ability to push a subset of analyzed and summary data to 
the EHR will be prioritized. Integration also requires the ability for patients to access 
their own healthcare records and documents, and to keep these records in a place where 
they are usable and easily accessible for patients, caregivers, and clinicians. 
Interoperability between systems will also substantially improve care coordination 
capacity and allow for the meaningful use of patient data [9,10]. In line with 
participatory methods, next steps include co-design sessions with key informants. 
Testing of the resulting prototype will help to assess the extent to which functions meet 
needs, identify areas for improvement, and discover potential solutions to problems. 
We will also explore potential limitations to adoption of the technology: technology 
literacy, health literacy, privacy concerns and patient trust, no or intermittent 
connectivity, no access to a care coordinator or provider assisting with the creation of 
shared goals or a long-term care plan or multiple coordinators representing health 
system or payer. Meaningful stakeholder engagement will help to create a compelling 
and person-centered system that can improve health, decrease costs, and enhance 
patient accountability and autonomy. 
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Abstract. Objectives: This study developed and evaluated four mobile 
applications (apps) that provide tailored nursing recommendations for metabolic 
syndrome management. Methods: Mobile apps for obesity, gestational diabetes, 
hypertension, and hyperlipidemia management were developed according to the 
system development life cycle and evaluations by experts and users. Results: Six 
lifestyle management and five disease-specific knowledge domains were extracted. 
Functions such as ‘Log in’ and ‘Record data using diary’ to be used in all of the 
apps were extracted, while disease-specific functions were also extracted, 
including ‘Determine the goal’ to  be used in the obesity app. The proficiency and 
efficiency of the algorithms ranged from 69.0 to 100.0. In a heuristics evaluation 
all of the problems were resolved and all of the usability scores exceeded 3.5 out 
of 5. Conclusion: This study demonstrates that metabolic syndrome can be 
effectively managed using special functions provided by smartphones, such as 
automatic feedback, alerts, diaries, and social media integration. Future work will 
include integrating and harmonizing these four apps in order to improve their 
semantic interoperability.  

Keywords. Metabolic syndrome X, Self-management, Mobile health, Smartphone 
application, Nursing Research  

Introduction 

Metabolic syndrome is a group of interrelated risk factors of metabolic origin for 
atherosclerotic cardiovascular disease [1]. Four elements comprising metabolic 
syndrome have been identified: central obesity (waist circumference), 
dyslipoproteinemia (triglycerides and high-density lipoprotein cholesterol), 
hypertension (blood pressure), and glucose intolerance (fasting glucose). Metabolic 
syndrome is becoming prevalent worldwide due to the increasing rates of obesity and 
sedentary lifestyles. Metabolic syndrome increases the risk of developing type 2 
diabetes and cardiovascular disease [2].   

Interventions for Patients with Metabolic 
Syndrome  
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The American Heart Association in conjunction with the American Diabetes 
Association and the National Heart, Lung, and Blood Institute identified two goals of 
therapy for patients with metabolic syndrome: (1) lifestyle modifications, which are 
essential to successful treatment, and (2) pharmacologic therapy for the intensive 
management of other cardiovascular risk factors and type 2 diabetes [3].  

Recent advances in information communication technology such as mobile 
technology have made tailored interventions possible for health promotion and disease 
management. For example, mobile healthcare applications (apps) are being used for 
helping patients to keep track of medication, assess and monitor their self-management 
behaviors, and record diaries anytime and anywhere [4]. Smartphones have particular 
advantages over other types of mobile devices in that they provide voice delivery 
services, location-based services, and camera and recording features that are 
particularly useful for healthcare [5].  

Tailored interventions may provide several advantages, including presenting less 
redundant information and focusing on aspects specific to the patient, thereby leading 
to more personal involvement in the healthcare [6]. Studies have found that tailored 
interventions are more relevant and interesting than nontailored material for lifestyle 
modification [7]. Even though many Web-based computer-tailored interventions are 
available for self-management [8], there have been few reports on smartphone-based 
interventions utilizing mobile-specific functions such as diaries and alerts. Furthermore, 
there are no mobile apps available that provide evidence-based interventions that are 
tailored to the patient data using knowledge extracted from clinical guidelines for 
lifestyle modification as key factors of metabolic disease management.  

In this paper we describe four studies involving the development and evaluation of 
mobile apps providing evidence-based tailored nursing recommendations for metabolic 
syndrome management. 

Methods 

Four mobile apps for managing the following aspects of metabolic syndrome were 
developed: obesity [9], gestational diabetes mellitus (GDM) [10], hypertension [11], 
and hyperlipidemia [12]. They were developed according to the four stages of the 
system development life cycle: analysis, design, implementation, and evaluation [13].  

In the analysis stage, we extracted knowledge and functional requirements for 
metabolic syndrome management from clinical practice guidelines, a literature review, 
and consultations with experts in obesity, GDM, hypertension and hyperlipidemia. In 
total, 17 clinical practice guidelines recognized internationally for quality, scientific 
rigor, and consistency on each disease were reviewed. Knowledge requirements were 
grouped into lifestyle management and disease-specific self-management. Functional 
requirements were also grouped into common and specific functions.  

In the design stage, we developed data models, algorithms linking data and 
knowledge, and a user interface for mobile apps.  

In the implementation stage, we developed apps for use on the Android and iOS 
platforms.  

In the evaluation stage, we evaluated the algorithm proficiency and efficiency, user 
interface, usability, and effectiveness of the apps. The proficiency and efficiency of the 
algorithms were evaluated by comparing recommendations suggested by the healthcare 
providers and generated from the app using scenarios. Proficiency was calculated by 
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dividing the summation of ‘+1’s (corresponding to full consistency between the expert 
recommendations and recommendations from the app) and ‘–1’s (full inconsistency) by 
the total number of ‘+1’s. Efficiency was quantified as the total number of ‘+1’s 
divided by the total number of recommendations.  

The user interface of the apps was evaluated using a mobile heuristics scale with 
10 items [14]. The experts were asked to freely comment on any issues about the 
usability, and evaluate the severity of each problem on a scale from 0 to 4. Items were 
indicated as faulty if two or more experts scored them as 1 point or higher. Any items 
that received 4 points were considered to have major usability problems.  

Usability was evaluated using the Post-Study System Usability Questionnaire for 
the obesity app [15] and the System Usability Scale for the GDM app. The usability of 
the hypertension app was evaluated based on the user satisfaction with 10 functions, 
with scores ranging from 1 (‘very dissatisfied’) to 5 (‘very satisfied’). The effectiveness 
of the hypertension app in medication adherence was evaluated using the Modified 
Morisky Scale [16].   

Results  

In the analysis stage, six knowledge domains of lifestyle management (diet, 
physical activity, weight control, alcohol, smoking, and stress management) and five 
disease-specific knowledge domains (degree of obesity, blood glucose, ketones, blood 
pressure, and cholesterol) were extracted from clinical practice guidelines.  

Functions of all four apps that were extracted included ‘Join,’ ‘Log in,’ ‘Record 
data using dairy,’ ‘Input data manually,’ and ‘View automatic feedback based on input 
data.’ The disease-specific functions extracted included ‘Determine the goal’ in the 
obesity and hyperlipidemia, ‘Social media integration’ in the Obesity app, ‘Alert 
setting’ in the three apps except obesity app, and ‘View medication adherence trends’ 
in the hypertension and hyperlipidemia app (Figure 1). For example, when a patient 
intakes more calories than needed, the alert function can alert the patient by sending a 
message based on the daily calorie intake that the diary function has helped the patient 
to track.  

In the design stage, 106 data models were developed, with the following 6 used 
across all of the apps: height, weight, food name, intake amount, activity name, and 
activity amount. In total, 27 algorithms were developed by linking the data items and 
95 rules. Eight algorithms were developed for GDM: main, display normal range, alert 
setting, diet, blood glucose control, physical activity, ketone control, and body weight 
reduction.  

In total, 87 screens were designed according to the functional requirements 
extracted in the analysis phase. Some screens were used across all of the apps (e.g., 
‘Register,’ ‘Diary input page,’ ‘Initial data input page,’ ‘Displaying recommendations,’ 
and ‘App information’), while disease-specific screens (e.g., ‘Goal setting,’ ‘Alert 
setting,’ and ‘Medication adherence’) were also developed.  

In the implementation stage, all of the apps were developed for the Android 
platform using the Android SDK, Java Development Kit, and Eclipse. The obesity 
management app was also developed for the iOS platform. Two of the four apps were 
published: the GDM and hypertension apps were published on Google Play as ‘GDM 
Management’ and ‘Hypertension Management Assistant’ on June 2, 2014 and 
December 1, 2014, respectively.  
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In the evaluation stage, the proficiency of the algorithms ranged from 88.2 to 100.0 
and their efficiency ranged from 69.0 to 100.0. The obesity app had the lowest 
proficiency and efficiency. For the GDM and hypertension apps, all recommendations 
made by the evaluators concurred with recommendations derived from the apps. In the 
heuristics evaluations, 13 and 10 problems were flagged for the obesity and 
hypertension apps, respectively. All of these heuristics problems were resolved before 
the apps were used.  

Usability scored 3.5 out of 5 for the obesity app and 3.5 out of 5 for the GDM app. 
User satisfaction scored 3.6 out of 5 for the hypertension app. The hypertension app 
increased medication adherence from 4.2 to 5.2 out of 6 (p=0.001) for the hypertensive 
patients. 

 

 
Figure 1. Knowledge domains and functions for metabolic syndrome management 

Discussion 

This paper has presented four mobile apps developed for managing metabolic 
syndrome: specifically obesity, diabetes, hypertension, and hyperlipidemia. These four 
apps received positive evaluations in terms of algorithm proficiency and efficiency, 
heuristics, usability, and effectiveness. The results of this study show that a mobile 
intervention is also effective for hypertension medication adherence. Future studies 
should evaluate the clinical effectiveness of other apps. 

This study investigated the management of metabolic syndrome using special 
functions provided by smartphones, such as automatic feedback, alerts, diaries, and 
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social media integration. How the effects of smart devices vary for different functions 
still needs to be evaluated. Future work will include integrating and harmonizing these 
four apps in terms of knowledge, data model, functions, and interface in order to 
improve their semantic interoperability. 
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Abstract. We explored the desired features of medication applications for patients 
with chronic disease and their caregivers with a questionnaire survey, 50 from 
patients and 50 from their caregivers. Although the majority of people (75%) are 
willing to use medication apps, the actual usage rate is quite low (11%). Worrying 
about privacy of personal information seems to be the main reason of not using 
applications. The overall score desired for use was 3.29±1.02 (out of 5). Searching 
medications and diseases and assistance with making doctors’ appointments are 
the most wanted categories. Online shopping for drugs and delivery were the least 
desired items. The main concerns for people who do not want certain features 
include: they are not useful, worrying about buying counterfeit drugs and 
reliability of content. Compared with patients, caregivers seems to be more 
concerned on nutrition tips for chronic illness, fall detection, and privacy 
protection (P<0.05 for all). 

Keywords. mHealth, Smartphone Application, Medication, Chronic Disease, 
Cross-sectional Study 

1. Introduction 

Chronic illness is the leading cause of death in China, accounting for 85% of total 
mortality [1]. Good adherence to medications and healthy lifestyle has been proven to 
be important in prognosis [1]. However, studies show that medication adherence is 
poor in patients with chronic illness [2]. In recent years, applications on smartphones 
have become a new strategy for adherence improvement [3]. Mobile phones have 
penetrated nearly all strata of society [3]. This trend helps to build a low-cost, large 
scale implementation of interventions via smartphone and holds promise as a 
ubiquitous platform by which the connection between interventions and patients is 
continuous and reciprocal [4]. Currently, there are more than 20,000 health-related apps 
in Chinese and the medication apps make the largest category. Our pilot study showed 
that although there are hundreds of medication apps on the market, the current usage is 
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not significant. Only 1.5% of medication apps have been downloaded more than 10,000 
times, and the quality is still in question, with an average score of 7.8 out of 20. 

A good application, aimed at assisting patients to better manage their health and 
improving medication adherence, should be developed based on detailed and solid 
requirement analysis. In this study, we surveyed the features of smartphone medication 
apps that patients with chronic diseases and their caregivers desire. 

2. Methods 

A cross section study was carried out in 2015 in a tertiary hospital in Beijing. Approval 
for the study was obtained from the Capital Medical University Review Board. 

2.1.  Subjects 

Patients and their caregivers were recruited if they met the following criteria: being 
diagnosed of one of the four chronic diseases: cardio-cerebrovascular, diabetes, 
respiratory, and malignant neoplasm, which were the most important chronic diseases 
to take care of in China according to the Chinese Chronic Illness Prevention Plan 
(2012-2015), issued by the Ministry of Health [1]; having smartphone(s) and competent 
to use it (The competency was determined by self assessment); and being consent to 
join the study. Those who were critically ill, at an unstable or acute stage of illness, 
with mental illness, or unable to communicate were excluded.  

2.2. Measurement 

The measurement tool was a self-designed questionnaire. The questionnaire was 
developed based on the results from following works. A preliminary study was 
conducted to analyze the features of medication applications on the Chinese App Stores. 
A small group of five patients and their caregivers were interviewed to understand their 
needs on medication apps. A total of 9 categories of 53 features were first identified. A 
literature review was then conducted to explore the current features of medication apps. 
An extended questionnaire with 11 categories of 54 features was developed. 5 experts 
of nursing informatics were consulted to finalize the questionnaire draft. 10 patients 
and 10 caregivers were further invited to assure the clarity of questions and then to 
finalize the questionnaire. 

The questionnaire contained two parts. The first part assesses user’s willingness to 
use apps and their current status of app usage; and the second part surveyed their 
expectation of features of medication apps with 54 items from 11 dimensions 
(searching medications and diseases, medication and disease information, on-line 
shopping, medication reminders, medication documentation, pharmacist and doctor 
consultation, assistance with making doctors’ appointments, risk assessment and 
guidelines, social support, easy to use, measuring and monitoring with embedded 
sensors). Cronbach’s α of the questionnaire was 0.95 and Content Validity Index 0.97. 

Patients were asked to indicate their preferences of items in a 5-point Likert Scale, 
with 1 Do Not Need, and 5 Strongly Need. Caregivers were asked which items were 
useful for their patients and to what extent. For the “Do Not Need” situation, subjects 
were asked for explanation. Data analysis was conducted by SPSS 19.0 for Windows 
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(SPSS Inc, Chicago, Illinois). Independent t-test was performed to test the difference in 
expectation scores between patients and caregivers. 

3. Results 

110 people were recruited, with 100 valid questionnaires returned: 50 from patients and 
50 from caregivers. The average age for patients is 53.36±10.37, with 24 male. For the 
caregivers, 43.88±11.50 and 21 male. 68% of caregivers is spouse, and 22% is siblings. 
Most people (89.0%) had not used any health-related apps, though 75% were willing to 
use apps to help manage their medication. For those who did not want to use 
medication apps, worrying about the privacy was the main reason to say no.     

The overall score for 54 items was 3.29±1.02 (out of 5). Three best preferred 
categories were searching medications and diseases, assistance with making doctors’ 
appointments, and easy to use (see Table 1). For patients, three most wanted items were 
searching for drug instructions, making doctor's appointments on-line, and searching 
recommended drugs by disease name. For caregivers, the three most wanted items were 
searching for drug instructions, making doctor’s appointments on-line, and explanation 
of test results. Interestingly, online shopping for drugs, delivery of drugs to patients’ 
home, and providing offers of coupons for monetary credit for using the app were the 
least wanted items for both two groups (see Table 2). The main reasons for undesired 
items include: they are not useful (72.8%), worrying about buying counterfeit drugs 
(45.7%), worrying about the reliability of content (32.1%), being afraid of too difficult 
to operate (32.1%) (see Figure 1). 

Compared with patients, caregivers seems to be more interested in getting 
information about nutrition tips for chronic illness (p=0.05), fall detection (p=0.003), 
and privacy protection (p=0.018). Moreover, caregivers rated the medication apps more 
valuable on all 11 dimensions than patients, though not statistically significant (see 
Table 1). 

Table 1. Expectation of features of medication apps from 11 dimensions 

Categories Patients (n=50) Caregivers (n=50) P value 
Searching medications and diseases 3.68±1.03 3.81±1.20 0.550 
Assistance with making doctors’ 

appointments 
3.55±1.05 3.79±1.15 0.289 

Easy to use  3.50±1.19 3.96±1.22 0.059 
Medication and disease information 3.44±1.24 3.59±1.15 0.542 
Risk assessment and guidelines 3.28±1.02 3.57±1.18 0.202 
Measuring and monitoring with 
embedded sensors 

3.26±1.14 3.53±1.22 0.250 

Medication documentation 3.09±1.26 3.48±1.39 0.145 
Pharmacist and doctor consultation 3.09±1.27 3.24±1.37 0.575 
Social support  2.71±1.25 3.09±1.39 0.154 

Medication reminders 2.65±1.20 3.03±1.54 0.172 
On-line shopping 2.42±1.18 2.82±1.38 0.122 

Mean 3.15±0.92 3.44±1.10 0.149 

Table 2. Most and least desired items 

Items Patients (n=50) Caregivers (n=50) 
Most wanted items   
Searching for drug instructions 3.98±1.12 3.88±1.37 
Making doctors’ appointments on-line 4.04±1.05 4.10±0.33 
Searching recommended drugs by 

disease name 
3.88±1.27 3.88±1.29 
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Explanation of test results 3.66±1.27 3.96±1.18 
Last wanted items   
On-line shopping for drugs 2.20±1.37 2.68±1.57 
Delivery of drugs to patients’ home 2.36±1.44 2.90±1.73 
Providing offers of coupons for 
monetary credit for using the app 

2.38±1.34 2.73±1.63 

 
Figure 1. Reasons for undesired features of medication applications 

4. Discussion 

Continuous evaluation of mHealth activities can greatly enhance the impact of mHealth 
[5]. Increased guidance is needed to help align mHealth activities with the needs of 
patients and health care providers. In our study, although the majority of participants 
were willing to use medication apps, the actual usage rate is quite low. Worrying about 
privacy of personal information seems to be the main reason for not using health-
related apps. In the digital age, security of personal information during data processing 
and storage has always been a critical question. The World Health Organization (WHO) 
indicated that they will collaborate with the International Telecommunications Union 
to provide guidance on content and data privacy and security policy for mHealth [5]. 

“Searching medications and diseases” and “assistance with making doctors’ 
appointments” are the most desired functionalities by patients and caregivers.  In our 
study of analyzing features of all available medication applications on the market, 
67.9% apps have the search function, while none could help with making doctor 
appointment on-line (the detail searching and assessment strategy is elaborated in 
another paper) [6]. This might have to do with the reimbursement system in China, 
which will automatically pay for appointment fees. Integration with the reimbursement 
system might be the basic issue for smartphone applications to make doctor’s 
appointment. As a country with a large population, healthcare providers are always in a 
shortage. Difficulty of making doctor’s appointments is a problem for all residents [1]. 
mHealth is beginning to show advances in this field. Some hospitals have already 
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cooperated with mHealth company for on-line doctor appointment service, such as Zhi 
Fu Bao by Alibaba company [7].  

Incorporating professionals in the development team is another recommendation 
from this study. As seen in the results, “explanation of test results” is one of the most 
desired items and “worrying about the reliability of content” is one of the main 
concerns. Most of subjects want to “search recommended drugs by disease name”. 
However, this is very risky because this behavior could mislead patients to purchase 
the wrong drugs at the pharmacy. Clinical pharmacology is complicated and we should 
never recommend medications only based on disease name or symptoms.    

Interestingly, “online medication shopping and delivery” and “providing offers of 
coupons for monetary credit for using the app”, the most common features seen in 
medication apps (30.1% medication apps have these functions by our pilot study) seem 
to be least wanted. In 2014, China Food and Drug Administration implemented a more 
flexible policy on on-line medication trade license to create a more open environment 
for mHealth development [8]. However, it is not easy to change people’s habitual 
behavior. As shown in this study, worrying about buying counterfeit drugs and loyalty 
to familiar pharmacy are the main reasons. 

Caregivers seem to be more concerned about acquiring relevant medication and 
disease information than patients. As demonstrated in the results, they had higher 
scores on all 11 categories and are more concerned about nutrition tips for chronic 
illness, fall detection, and privacy protection than the patients group. Studies showed 
that caregivers need our attention as they undertake the responsibility of caring for their 
loved ones and it is not uncommon for caregivers feel anxious about this role [9]. 
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Abstract. The paper illustrates a pilot study involving nurses and paramedic staff 

to evaluate a mobile platform for rendering and distributing emergengy care 

protocols. Its specific features were developed to simplify the consultation and 

reduce the factors that  negatively affect the adherence to standards. The study was 

planned to last one month and two questionnaires are administered to the 

participants: one at the starting phase, pre-intervention, and one at the end, post-

intervention. Here we report the results and considerations coming from the first 

administration. 

Keywords. Emergency Outpatient Unit, Medical Informatics, Guideline 

Adherence, Patient Outcome Assessment, Questionnaire Design.  

1. Introduction 

In their every-day life human people are inherently error-prone. That feature 

exacerbates when they are faced with a large amount of information or with a stressful 

condition as it customarily happens in a medical work context [1]. This induces a 

variance in clinical decisions when managing similar cases, leading to inappropriate 

treatments that may have serious consequences on the patients' health and increase the 

overall costs borne by the health care institutions [2]. Medical advisory boards were 

formed to identify suitable courses of actions to be adopted as standards in the most 

common situations. At first this led to the formulation of Clinical Practice Guidelines 

(CPGs) as an attempt to combine knowledge described in the literature with clinical 

experience. CPGs depict the human resources required each time, their roles, and the 

actions to be accomplished according to the best practices [3]. Unfortunately, CPGs 

turned out to be often unsuitable for the daily practice because of their bulk size, which 

makes them difficult to skim quickly, and the expertise required to properly interpret 

and apply them. That’s why, in some medical areas, the current trend is to turn CPGs 

into medical checklists or protocols having a much smaller size and providing only the 

operational information required to manage very specific tasks [4]. This simplification, 

on the other hand, increases their number making them difficult to manage. Thus, even 

though standards are available, adhering to them still represents a critical point since 

they are applied in a suboptimal way. Ebben et. al [5] accomplished semi-structured 

interviews with nurses and found that the main reasons for this lie in individual, 

organizational and protocol characteristics. Another important factor preventing the 

exploitation of standards strictly correlates with the level of support (including 
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electronic support) provided for protocol development and dissemination also in the 

light of the high number of procedures available [6]. 

This paper describes the preliminary evaluation of a mobile platform developed for 

nurses and paramedic staff working on the ambulances of an emergency department 

located in the autonomous region of Aosta (Italy). It aims at a rapid and efficient 

consultation of Emergency Protocols (EPs). After being provided with the platform, 

operators will be asked to assess the differences in their daily activities. Those will be 

evaluated through the administration of two questionnaires, a first one at the start (pre-

intervention) and another one at the end of the study (post-intervention). Preliminary 

results regarding the first administration in a pilot study are reported below.  

2. Methods 

We designed a platform supporting EPs deployment and rendering on mobile devices 

from two different perspectives: the protocols to be rendered on that platform, and the 

influencing factors preventing their adoption. Going through the paper documents 

representing the protocols, we realized that all of them could be represented through 

regular flowcharts, whose different routings are determined by the users’ answers to a 

number of “decision points”. Thus, they are similar to questionnaires and this 

suggested the adoption of G-quest, a mobile application initially designed for 

administering questionnaires to home patients [7]. G-quest has been subsequently 

adapted to the context of EPs distribution and rendering by adding new features 

addressing the following main issues influencing the adoption of standards: 

 

• Physical availability of the standard source for consultation when needed: EPs 

provided in paper format are quite easily lost or even forgotten outside the 

ambulance. Moreover, even though the whole package is on-board, the documents 

could be scattered inside the vehicle, preventing the rapid consultation of a 

protocol;  

• Incapability of  consultation due to physical barriers: nurses and paramedic staff  

work under stressful conditions and their actions have to be accomplished quickly 

and on time. Those factors hinder the ability of doing simple calculations, such as 

those required to derive drug dosages based on the patient's weight. Moreover, 

when the staff people are busy with their hands in manipulating a patient, the 

consultation of a EP becomes even more difficult; 

• Difficulty of consultation due to formal, logic or operational barriers: paper EPs do 

not undergo formal or logic validations, and errors or omissions are often 

discovered in them. In addition, the paramedic staff does not always take part in the 

process of formalizing the protocols and this lack of contribution may affect the 

contents provided, that sometimes are unrelated from the real practice;  

• Limitations in updating and disseminating newer versions: each time EPs contents 

change accounting for new information or updates, the centre has to face the task of  

printing the new versions and promptly distributing those to all the staff members;  

• Impossibility of collecting feedback about EPs usage: due to clinical and legal 

reasons, the paramedic staff may need to prove that they adhered to the standards 

demonstrating that the applicable protocol was properly consulted. 
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A study was planned to exploit G-quest for rendering the EPs currently adopted by 

the emergency department of Aosta, that is a mountain region located in the northern 

part of Italy. Because of the location and conformation of that region, many of its 

villages are very difficult to reach especially in winter. Thus emergency or first aid care 

is often accomplished on a local basis by nurses, paramedic staff or even volunteers 

who did not undergo an extensive training and do not directly possess the skills to 

manage every possible situation they may face. The availability of a platform 

supporting them with the application of standard practices is therefore very helpful.  

We took advantage of a project that is planning to upgrade some of the emergency 

vehicles with the TomTom Bridge as a device for receiving emergency calls and 

tracking vehicle operations. This is basically an Android smartphone enclosed in a 

rugged casing meant to be used for business purposes. Besides hosting a special 

version of the TomTom software, being an Android device it is able to host any 

standard application developed for that operating system. On this basis we installed our 

platform on top of it and undertook the effort to develop, deploy and render the official 

EPs in use by the Aosta emergency department addressing areas such as: pediatric or 

adult cardiac arrest, airways obstruction, ventilation and oxygenation management, 

pediatric or adult seizure, chest pain, generic pain. 

A pilot study was scheduled in the detached location of Morgex lasting for one 

month. Eight nurses and paramedics employed by the emergency department were 

involved, each having more than 8 years of experience. Before starting the study they 

were gathered for a training phase, during which the mobile platform was introduced, 

and the first questionnaire assessing the baseline situation was administered. This is 

composed of the following questions. 

 

• Physical availability of the standard source for consultation when needed (a):  

o Do you always find the EPs package on the vehicle ? (1a) 

o Do you always find the needed EP in the package ? (2a) 

o Do you have to search for an EP a long time before finding it ? (3a) 

o Do you have to wait for an EP until another member of the staff finishes his 

consultation ? (4a) 

• Incapability of consultation due to physical barriers (b): 

o Are you unable to consult an EP while being busy with your hands ? (1b) 

o Do you find calculating drug dosages difficult under stressful conditions ? (2b) 

• Difficulty of consultation due to formal, logic or operational barriers (c):  

o Is the information provided in the EPs clear ? (1c) 

o Is the information provided in the EPs complete ? (2c) 

o Is the information provided in the EPs easy to be applied in practice ? (3c) 

o Do you find searching for specific information inside an EP difficult ? (4c) 

• Limitations in updating and disseminating newer versions (d):  

o Did you find any EP not up-to-date with recent scientific evidences ? (1d) 

• Impossibility of collecting feedback about EPs usage (e): 

o How often do you consult EPs ? (1e) 

o If the EPs were in computer-interpretable format, would you like a full vocal 

interaction system for their consultation ? (2e) 

o Do you think it is important proving the consultation of an EP under certain 

conditions (e.g. for medical and legal problems) ? (3e) 

o Have you ever had this need ? (4e) 
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o Do you usually consult an EP in order to: 

� Review the protocol ? (5e) 

� Find specific information ? (6e) 

 

Thus, the questionnaire mainly aims at capturing the emergency personnel’s needs and 

the issues related with the current use of the protocols.  

3. Results 

After administering the pre-intervention questionnaire, we collected and analyzed all 

the answers provided by the eight nurses and the paramedic staff involved in the pilot 

study. In Table 1 and Table 2 we report the percentages of the selected answers for 

each question. Almost all the study participants (87.5%) declared to consult the EPs to 

recall the specific procedures described, while 62.5% do so only when they need to 

acquire some specific information. All subjects said that sometimes they look for 

information in the EPs, but only a quarter of them attempt to always consult them. 

Considering the influencing factors, what emerges is that working under stressful 

conditions, being busy with their hands, and the need to avoid wasting time, represent 

barriers towards consulting EPs for most of the ambulances members. In particular, 

87.5% find hard to review an EP while keeping their hands on the patient and trying to 

intervene on him. More than half (62.5%) would like a full vocal interaction system so 

that EPs consultation could be supported in any case. Also the same percentage 

declares to have difficulties in doing mathematical calculations under stress. The 

opportunity of proving the adherence to an EP under particular conditions is considered 

an important issue by all of them (100%), even though none has ever had this necessity 

till now. 

Questions concerning the physical availability of the EPs, the formalization quality 

of their contents and the difficulties arising when updating them received answers that 

show a general positive feeling. Less than half (37.5%) complained that sometimes EPs 

are not available on the vehicle or that sometimes it takes time before finding the one 

they are looking for. Only a quarter of them declared that they had to wait for an EP 

until another member finished his consultation. EPs provided to the staff seemed to be 

well formalized since only few of them complained about the clarity (25%), the 

completeness (12.5%) or the easiness of consultation (25%). Finally, 12.5% asserted 

that sometimes they did not find the most updated EPs versions on-board. 

 

Table 1. Percentages of answers provided by the paramedic staff to questions with four available choices. 

Question Never Sometimes Often Always 

1a 0% 37.5% 0% 62.5% 

2a 0% 25% 12.5% 62.5% 

3a 62.5% 37.5% 0% 0% 

4a 75% 25% 0% 0% 

1b 12.5% 50% 37.5% 0% 

2b 37.5% 50% 12.5% 0% 

1c 0% 25% 12.5% 62.5% 

2c 0% 12.5% 37.5% 50% 

3c 0% 25% 37.5% 37.5% 

4c 50% 50% 0% 0% 

1d 75% 12.5% 12.5% 0% 

1e 0% 50% 25% 25% 
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Table 2. Percentages of answers provided by the paramedic staff to questions with two available choices. 

Question No Yes 

2e 37.5% 62.5% 

3e 0% 100% 

4e 100% 0% 

5e 12.5% 87.5% 

6e 37.5% 62.5% 

4. Discussion 

The administration of the pre-intervention questionnaire to the participants of the pilot 

study, and the consequent analysis of their answers, lead to interesting results and 

considerations. Within this pilot study we found out that physical barriers and necessity 

of proving adherence to EPs really represent critical problems for the staff. On the 

other hand, we underline that EPs used in this study are regional ones and may 

considerably differ from country to country. In this specific case, they seem to be quite 

well formalized and quite often available on the ambulances. In summary the pilot 

study was satisfactory since it helped in pointing out the critical issues affecting the 

delivery of emergency care in the Aosta region. We are now waiting for the termination 

of the pilot study and the subsequent results coming through the administration of the 

second post-intervention questionnaire. Hopefully they will witness an improvement 

perceived by the participants in accessing EPs through the mobile platform provided.  
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Abstract. In nursing education, it is important that nursing students acquire the 
appropriate nursing knowledge and skills which include the empirical tacit 
knowledge of the skilled nurses. Verbalizing them is difficult. We paid attention to 
the eye tracking at the time of the skill enforcement of expert nurses and the 
nursing students. It is said that the sight accounts for 70% higher than of all sense 
information. For the purpose of the learning support of the tacit nursing skill, we 
analyzed the difference of both including the gaze from an actual measured value 
with the eye mark recorder. In the results the nurses particularly address the part 
related to inserting a needle among the other actions, they should move their eyes 
safely, surely, and economically along with the purposes of their tasks. 

Keywords. Nursing skill, Eye Tracking, Tacit Knowledge, Learning support, 
Intravenous Injection 

1. Introduction 

In nursing education, it is important that nursing students acquire the appropriate 
nursing knowledge and skills which include the empirical tacit knowledge of the 
skilled nurses. Verbalizing them is difficult, so the passing down them are our big tasks. 
In this study, we paid attention to the eye tracking at the time of the intravenous 
injection skill enforcement of expert nurses and the nursing students. It is said that the 
sight accounts for 70% higher than of all sense information [1]. For the purpose of the 
learning support of the tacit nursing skill, we analyzed the difference of both including 
the gaze number of times for eyes trend, a gaze part and gaze duration from an actual 
measured value with the eye mark recorder. Based on these results, we will suggest the 
self-learning support system of tacit nursing skills. 

2. Methods 

The participants were 31 nurses who consented to participation in the present research 
(with over five years of clinical experience and able to conduct intravenous injections 
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alone) and 30 nursing students (who had acquired credits of nursing skills 6 or more 
months prior). 

2.1. Experiment method 

Experiments were conducted in the following order: 
(1)Before the intravenous injection experiment, students were asked to review lecture 
materials and skill videos so that they would be able to imagine conducting the 
procedure by themselves. 
(2)Each participant wore an eye mark recorder (EMR-8B; nac Image Technology Inc.) 
for calibration. 
(3)The patients, actually an infusion and a blood col-lection trainer (Adam Rouilly), 
were in a sitting position. Intravenous injection was conducted after two tests to let the 
participants get used to tools, procedures, and models. The whole scene during the 
experiment was recorded (Figure.1). 

 

 
Figure 1.  Scene of the experiment. 

2.2. Analytical method 

For analysis of eye tracking data obtained from the eye mark recorder and processed by 
eye tracking analytical software, we used EMR-dFactory (hereinafter “dFactory”) (nac 
Image Technology Inc.), which enables observations of every frame (about 33 ms) of 
the data (Figure 2). 

The analysis covered the basic actions of intravenous injection process: from 
having a patient wear a tourniquet, selecting the vessel to insert the needle, sterilizing 
the skin, inserting the needle, confirming that there is no blood reverse flow, releasing 
the tourniquet from its clip, injecting liquid medicine, pulling out the needle, to 
cleaning up. In terms of the six sites, the patient’s arm, puncture point, the tourniquet, 
patient’s face, articles, and the syringe were the main sites attracting the gaze of 
participants (the starting points from which a participant’s eyes were tracked), we 
confirmed and categorized which site the eyes were placed on every frame, visualizing 
the nurses’ and nursing students’ eyes behaviors in chronological order for comparison. 
Additionally, calculating the total gaze time of the nurses and students, the average of 
ratio of each site’s gaze time to the total gaze time, and average of ratio of each site’s 
number of gaze times to the total number of gaze times, we examined the difference 
between both groups using Student’s t-test. 

Regarding data at locations other than the six sites, such actions as wearing rubber 
gloves for medical treatment and removing a cap from a syringe, which were not 
directly related to injecting skills and for which the action (gaze) time varied depending 
among participants, we regarded them as gaze points “others (between each task)” and 
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excluded them from the present analytical targets of gaze time and number of gaze 
times. 
 

 
Figure 2.  Field of vision of the eye mark recorder and the point of gaze. 

2.3. Ethical considerations 

This study was approved by the university to which the authors belong. We explained 
to participants the following in writing and obtained their consent: participation is 
based on free intentions of participants; non-participation is not disadvantageous for 
non-participants; anonymity is guaranteed; this experiment was not conducted to 
evaluate any participant; withdrawal from the study is possible at any time. 

3. Results 

From the results, participants with incomplete gaze point eye mark recorder data were 
excluded from analysis. Results show that the targets for eye tracking analysis 
consisted of 18 nurses and 17 nursing students.  

3.1. Gaze movement of nurses and nursing students 

Regarding the movement of gaze parts from tying a tourniquet to taking needle and 
cleaning up, figure 3 and figure 4 respectively portray one case of nurses and nurse 
students. The vertical axis represents gaze sites and the horizontal axis, time, showing 
the time-series change of gaze locations of participants as gaze movement. The gaze 
time of each part of a nursing student was longer than that of a nurse. Generally, 
students took more time to work on anything. Especially, the gaze time “Others 
(between each task),” which was not related directly to intravenous injection, was 
longer, and also the time spent before inserting a needle (the time taken while the gaze 
point moved to the “puncture point”) was longer. 

3.2. Ratios of each part gaze time to the total gaze time of nurses and students 

The averages of total gaze time of the nurses and students were, respectively, 
77.2±23.5 s and 92.2±30.9 s. The gaze time of the former was shorter by about 15 s. 
The ratios of each part gaze time to the total gaze time of the nurses and students are 
shown in Table 1. Among the nurses, the ratio of gaze time of the “puncture point” was 
more than that of the students (p<0.05). Among the students, the ratio of gaze time of  
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Figure 3. Example of the time-series gaze part of a nurse. 

 

 
Figure 4. Example of the time-series gaze part of a nursing student. 

 “article” and  “tourniquet” was more (p<0.05). 

3.3. Number of gazes by part 

The averages of total number of gaze time of the nurses and students were, respectively, 
36.2±10.8 times and 40.4±13.4 times. The numbers of gazes by part are presented in 
Table 2. Compared with the nurses, the students tended to take more glances of each 
part, significantly more of the “patient’s arm” and the “patient’s face” (p<0.05). 
Although no significant difference was found, the students tended to take more glances 
at “article” and “tourniquet”; the nurses tended to take more glances at the “puncture 
point.” 

4. Discussion 

With gaze movement, although the nurses had a longer gaze time on the “patient’s 
arm” before inserting a needle, the students had longer gaze time on “articles” and 
“others” (Figure 3, Figure 4). Additionally, the results of the mean gaze number of 
times in each part for the whole practice (Table 2) shows that the students took more 
glances at the “patient’s arm” and “articles” than the nurses did, suggesting that their 
eyes were not fixed; they were frequently diverted. Kawai[2] reports that when nursing 
students had not completed their own pattern for patient observation yet, their eyes 
were dispersed and their viewpoint for observation was not fixed. In the present study, 
students who had not mastered the movement image of intravenous injection 
sufficiently also moved their eyes repetitively from the patient’s arm to the articles, 
which required them to move their eyes with every movement. 

In contrast, the nurses’ gaze time on the “puncture point” was significantly longer 
than the students’ (Table 1), and the number of gaze times tended to be more only on 
the 
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Table 1.   Mean of ratio of                                                   Table 2.  Mean gaze number of times  
each part gaze duration for the whole practice                                 in each part for the whole practice 

 
“puncture point” (Table 2). It is presumed that the nurses’ gaze time and number of 
gaze times on the “puncture point” should be more than those on other parts to 
elucidate the situation of blood vessels precisely, which varies depending on patients, 
even if they are accustomed to intravenous injection. In other words, particularly 
addressing the part related to inserting a needle among the other actions, the nurses 
should move their eyes safely, surely, and economically along with the purposes of 
their tasks. 

The nursing students described “procedures and placement of articles” as keys of 
intravenous injection practice, which differed from the nurses [3]. Their gaze 
movements suggested that many useless actions were spent “others,” which were not 
related directly to intravenous injection skills. To reduce them as priorities, it is 
necessary to develop a self-learning support system by which the learners can follow 
the gaze movement of a skilled nurse for image training and introspective learning. 
To develop a self-learning support system of nursing skills, the quantification of gaze 
movements conducted in this research is expected to be meaningful as a method to 
formulate the skills and knowledge of nurses which have been tacit. Currently, we have 
produced a trial product of the system proposed in this paper. We are evaluating it in 
future studies. 
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��������	� Patient-centeredness is an important concept in diabetes treatment. We 
modified Nielsen’s expert heuristic evaluation method addressing common gaps: 
a patient perspective and variability in findings. Two expert, dual-domain
evaluators referred to validated patient profiles (mild, moderate, severe diabetes) 
when conducting uniform evaluation processes on a diabetes mHealth system. 
Evaluators found 103 usability problems and 224 heuristic violations. For 69 
% of the problems, the profiles had an effect on severity ratings. “Consistency
and Standards” (n=57) and “Match between the System and Real World” (n=55) 
violations dominated at 50%. The overall system severity rating was major. 
Severity was highest for a severe diabetic profile due to likely visual issues 
(crowded elements), cognitive concerns (remembering many steps) and for 
insufficient medication information. Interrater reliability was respectable at
Kappa =0.67. Our novel evaluation method represents one way of improving on 
a usability expert technique making it more patient-centered with less individual 
evaluator variability.
Keywords. mHealth, diabetes, user-centered design, usability, heuristic evaluation, 
patient-centered evaluation

1. Introduction

About 29.1 million people in the U.S. suffer from diabetes [1] with over 90% having 
Type 2 diabetes [2]. About 95% of diabetes care is by the patients themselves [3] so self-
management support is paramount. More pointedly, the American Diabetes Association 
2015 standards indicate patient-centeredness should permeate all areas of disease and 
lifestyle management including team coordination [4, 5]. 

Patient-centeredness, or user-centeredness in informatics, is critical for the 
Information and Communication Technology (ICT) tools patients use. User-
centeredness is one of the main concepts of User Centered Design (UCD) that 
incorporates users throughout the development and evaluation process in the engineering 
and human-computer interaction disciplines [6]. Usability, also central to UCD, can be 
measured by several different methods. One of the most common is Heuristic Evaluation 
(HE), an expert-based inspection method developed by Nielsen and Molich [7]. HE 
focuses on assessments by usability experts but excludes actual users, one of its major 
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drawbacks [8, 9]. A second drawback is that individual evaluators’ expertise can vary 
considerably and result in variable study outcomes [10]. Our objective was to address 
these two gaps by using validated patient profiles in the expert-based heuristic evaluation 
process, having dual domain evaluators (usability experts and registered nurses) 
complete assessments and applying uniform HE evaluation processes. Users (patients) 
are not involved in HE. The novel method modifications presented can provide improved 
usability evaluations for contemporary expert-based techniques.

2. Methods

The diabetes system we tested is a commercially available mHealth system for diabetes 
self-management. It consists of a web portal and mobile phone solution. Patients enter 
values, such as glucose and blood pressures, using their mobile phone. They can track 
their medical progress, exercise, and medications on the web portal. After a review of 
validated diabetes instruments, we selected two applicable instruments for the patient 
profiles. These were descriptions from Grootenhuis et al.’s (1994) [11] Diabetes 
Symptoms Checklist (DSC-R) validated by Arbuckle et al. [12] that include
Psychological cognitive, Neuropathic sensoric, and Ophthalmologic changes [11, 12].
We based ICT proficiency categories on the Computer Proficiency Questionnaire (CPQ) 
developed/validated by Boot et al [13] and designed for individuals with a wide range of 
proficiencies [14]. Profiles were for mild, moderate and severe conditions (see Table 1).

Table 1 Patient profiles

Patient Profile 1 (Severity level 1) mild 
Diabetes related:  Visual acuity and sensoric abilities: good visual and sensoric capabilities. Cognitive 
ability: no difficulties in understanding, concentrating, ICT proficiency: high
Patient Profile 2 (Severity level 2) moderate 
Diabetes related: Visual acuity and sensoric abilities: more visual and sensoric difficulties. Cognitive 
ability: more difficulties in understanding, concentrating. ICT proficiency: medium
Patient Profile 3 (Severity level 3) severe 
Diabetes related: Visual acuity and sensoric abilities: low visual capability and major sensoric difficulties. 
Cognitive ability: major difficulties in understanding, concentrating. ICT proficiency: low

2.1. Evaluation Procedure

Each evaluator had the same materials to ensure consistency – a video on portal 
navigation, a manual of the specific tasks, Nielsen’s HE scale with severity ratings and 
the patient profiles. The evaluators used eight validated tasks to generate a list of usability 
problems. Sample tasks were viewing and locating glucose values on graphs, correcting 
values and viewing/exporting summary statements. Following Nielsen’s HE process, the 
evaluators assigned Nielsen’s 10 heuristics [15] to the identified usability problems. 
Problems were consolidated and discussed. A master list of all usability problems and 
heuristic evaluations was compiled and sent to each evaluator to determine severity 
ratings using the three patient profiles. For each usability problem, evaluators had to 
think about how the specific problem would affect someone with mild, moderate and
severe diabetes. Nielsen’s severity ratings were used: (0) not a usability problem, (1) 
cosmetic, (2) minor, (3) major, (4) catastrophic [15]. All ratings were averaged for each 
usability problem and the system as a whole. Percent agreement and interrater reliability 
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(IRR) Kappa were measured to determine the agreement on assigned severity ratings. 
Both measures are particularly fitting for assessing two evaluators and categorical 
variables to determine consistency. Plus, Kappa takes into account the estimated 
agreement beyond chance. 

3. Results

The heuristic evaluation resulted in a total of 103 usability problems and 224 heuristic 
violations. The usability problems by place of occurrence (view), number of heuristic 
violations and mean severity ratings are summarized in Figure 1.

Figure 1 Location frequency and averaged severity for usability problems and heuristic violations by place of 
occurrence

The Blood Pressure, Glucose Diary and Dashboard views had an almost equal 
number of usability problems at 18, 17 and 16 respectively and the highest number of 
heuristic violations at 40, 41 and 36. The severity rating for all views averaged 2.53 of 4 
(or major severity). The highest severity ratings by view were the Glucose Diary at 2.8, 
followed by the Medication Adherence, Dashboard and Blood pressure view at 2.6.

A set of 224 heuristic violations was identified. “Consistency and Standards” 
violations were 57 (25.4%) followed by “Match between the System and Real World” at 
55 (24.5%) or 50% combined. The highest number of violations/major issues was in the 
Dashboard and Blood Pressure views (11 each) followed by the Glucose Diary view (10) 
and Medication adherence view (7). Catastrophic severity ratings were most frequent in 
the Glucose Diary view and Medication Adherence with 3 and 2 problems respectively.

In 69% of the usability problems, the patient profiles had an obvious influence on 
severity ratings, meaning that the disease condition correlated with usability severity 
ratings. Sample issues in the Glucose values view included elements that were too 
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crowded. The visual changes in patients with severe diabetes would likely result in the 
values being difficult to distinguish and read. Cognitive considerations meant a patient 
would have to remember too many steps when editing and exporting data, including 
memorizing system quirks such as using the non-intuitive Delete button to export data. 
Other problems were in the Medication adherence view due to insufficient medication 
information. Rather than using discrete data, the product only indicated a percent of 
medications taken (50%, 75% or 100%, for instance).

The percent agreement was 82% (84 problems of 103 rated the same), an excellent 
agreement level. Using SPSS, Kappa was 0.67 (p <0.001) with a standard error (SE) of 
0.067, indicating a substantial agreement across the raters [16].

4. Discussion

Results of this evaluation indicated a substantial need for improving the usability of this 
mHealth system. Usability violations in “Consistency and Standards” and “Match 
between System and the Real World” comprised 50% of all violations. Severity ratings 
indicated major issues for individual views as well as the overall system. 

A majority of usability problems, 69%, were directly affected by the patient profiles, 
particularly where cognitive and visual changes might affect users’ interaction 
performance. The new profiles assisted usability experts in thinking about and painting 
a clearer picture of specific users in this evaluation. Using patient profiles represents a 
novel application of methods for HE. In particular, it introduces a beginning patient 
perspective in a method that would be devoid of any patient-centered considerations.

The profiles were an important influence on how usability problems were viewed 
by evaluators compared to traditional HE methods which leave it up to each evaluator to 
imagine how users might interact. The patient profiles assisted in making the evaluation 
process more uniform and possibly making results more comparable and reproducible. 
The latter are important because mHealth technology is increasingly being implemented 
in health care [17]. By combining the profiles with more standardized HE methods, we 
attempted to decrease the variability of results across evaluators. This was reflected in 
the high agreement percentage at 82% and good IRR score at Kappa = 0.67 [16].

4.1. Limitations and Future Research

The patient profiles described and used in this paper were based on evidence-based 
guidelines. However, we did make decisions about their content and delimiters, e.g., we 
predicted that patients with severe diabetes would likely have lower ICT capabilities due 
to visual and cognitive disease changes. It is possible that an individual patient with 
severe diabetes might instead have very good ICT skills. This is a limitation to the current 
work but necessary to develop a specific frame of reference for a beginning evaluation 
and to limit profile factors to a reasonable number. Future work in usability testing might 
assess the correlation between disease condition and ICT skills for more definitive data.

Future research could also focus on adding more dimensions to the patient profiles, 
more disease-related data, and a variety of ICT measures to obtain a wider variety of 
factors influencing patients in their mHealth interactions. For instance, age could be 
another dimension potentially making the systems even more difficult for these groups 
to use [18]. In this paper, we focused on disease progression but future researchers might 
add aging as an additional factor.
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4.2. Conclusion

Expert usability evaluation techniques can be improved. Our results showed that patient 
profiles allowed usability experts to consider disease conditions during a common
expert-based evaluation technique. Specific areas, such as medication views, had major 
and catastrophic issues for patients with severe disease conditions. Experts can anticipate 
that patients with more severe disease conditions may need improved support and 
different designs than patients with milder forms of the condition. The outlined 
modifications improve Nielsen’s HE methods through more standardized/uniform
methods, more consideration for specific users and less variability of results across 
evaluators.
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Abstract When visiting the emergency department, the perception of the time 
spent in the waiting room before the beginning of the care, may influence patients’ 
experience. Based on models of service evaluation, highlighting the importance of 
informing people about their waiting process and their place in the queue, we have 
developed an innovative information screen aiming at improving perception of 
time by patients. Following an iterative process, a group of experts including 
computer scientists, ergonomists and caregivers designed a solution adapted to the 
pediatric context. The solution includes a screen displaying five lanes representing 
triage levels. Patients are represented by individual avatars, drawn sequentially in 
the appropriate line. The interface has been designed using gamification principle, 
aiming at increasing acceptance, lowering learning curve and improving 
satisfaction. Questionnaire based evaluation results revealed high satisfaction from 
the 278 respondents even if the informative content was not always completely 
clear. 

Keywords. User-Computer Interface; Human Factors; Quality of Healthcare; 
Emergency Medicine; Triage; Consumer Behavior; Personal Satisfaction, 
Organizational Innovation. 

1. Introduction 

Emergency department (ED) can be the place of the first contact between patients and 
the healthcare institution. The smoothness of this experience is of prime importance  as 
it will further influence the judgment of patient about the whole encounter, but also 
about future ED choice or the recommendations to other potential patients [1]. One of 
the recognized problems that alter negatively this experience is an excessive length of 
the wait. This can happen for patients with a non-urgent condition when they enter an 
already overcrowded ED [2]. In addition, because patients are taken care according to 
their condition rather than their arrival sequence, it generates misunderstandings and 
sometimes frustration, further worsening the experience and the perception of 
emergency room management [3]. 

Theoretical researches studying waiting time perception taught us that a key factor 
behind consumers' stress is the uncertainty of how long they must wait. Therefore, 
informing people about their positions in the waiting queue is an efficient way of 
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improving their affective response to the wait. When the wait is short, with or without 
information, consumers are not likely to experience stress and consider the wait 
acceptable [4]. When the wait is intermediate providing information to the people 
begins to have a significant effect. First, information helps to distract consumers from 
conscious awareness of the passage of time and improves service evaluation through a 
reduction of the waiting duration perceived. Second, the information reduces 
uncertainty, which suggests a significant mediating effect of affective response to the 
wait. Third, the information facilitates cognitive coping, leading consumers to 
reappraise the wait as being more acceptable and hence giving a better service 
evaluation.  

Given this theoretical framework, we make the hypothesis that it is possible to 
improve the patients experience in paediatric emergency waiting room by providing 
information about the waiting process through a screen. In this article, we present the 
process leading to the design of this screen and its evaluation through questionnaires. 

2. Methods 

2.1. Interface ergonomic design through an iterative process 

In order to design the screen, an iterative process going through specification, 
prototyping and development has been performed with a group of experts. This group 
included two computer scientists, an ergonomist, two ED physicians and a triage nurse. 
The discussions held during a focus group with the experts have lead to the 
identification of the data source, the functional, environmental and users’ requirements, 
as well as usability goals. Once these requirements translated into specification, a 
prototype has been realized using sketching, wireframing and mockups. Finally, during 
the development phase, the screen has been refined through several iterations until a 
satisfactory solution has been validated. 

2.2. Questionnaire driven evaluation 

In order to evaluate the quality of the stay in the waiting room, home-made 
questionnaires have been prepared. Since we are in a paediatric environment, the 
questionnaires were targeting the parents of the patients. All the questionnaires’ items 
were assertions for which respondent had to express their level of agreement by 
choosing one of the answers provided through a five levels Likert scale going from 
completely agree to completely disagree.  
The dimensions evaluated in the questionnaire were the following: 

1. Stress: You have felt stressed during your stay in the waiting room  
2. Satisfaction: You are satisfied of your stay in the waiting room  
3. Frustration: You have been frustrated that other patients have been seen 

before your child  
4. Information: You had the feeling to be able to understand the position of 

your child in the waiting queue compared to other waiting patients  
These questionnaires were distributed by nurses to the parents once their child was 
installed in examination room and therefore ended their wait.  
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3. Results 

3.1. Identified requirements 

The following requirements have been identified by the experts participating in the 
focus group 

1. The interface must reflect the queuing situation: In ED, the classification of 
the patients is done into several levels of emergency. Once classified in one of 
these emergency levels, the patients are taken by order of arrival. A patient 
with a higher level of emergency has always priority over a patient with lower 
level of emergency.  

2. Patients must be able to identify themselves: The patients must be able to 
identify themselves in the interface to see their progression in the queue, but 
without losing their anonymity, without ambiguity and notion of ranking.  

3. Patients must be aware that emergency situations tend to slow down the 
overall progress: In case of serious emergency (such as resuscitation) many 
physicians and nurses may have to be mobilized to take care of this patient. In 
such situation, the progress of the care for the other patients will be 
temporarily slowed and, as a consequence, the progresses in the queue can 
seem stopped.  

4. To maximize user acceptance and satisfaction: The screen must be attractive 
enough to draw patients’ attention and to favour its use over the long term.  

3.2. Prototyping  

The initial information screen prototype is composed of a stack of five lines 
representing the levels of emergency defined in the Canadian triage and acuity scale 
(CTAS). Each line is filled with its associated colour as defined in table 1. Each patient 
is represented as a circle and is displayed sequentially in order of arrival (Figure 1 left).  

Table 1. Level of emergency of the Canadian triage and acuity scale (CTAS) 

Level  acuity  Time to physician  Associated color  
I  Resuscitation  Immediate  Red  

II  Emergent  ≤ 15mn  Orange  
III  Urgent  ≤ 30 min  Yellow  
IV  Less urgent  ≤ 1 h  Green  
V  Non-urgent  ≤ 2 h  Blue  

 
The clear separation of the patients into the five levels of emergency is very 

important since it ensures that every patient is taken in sequence and that none of them 
will be overtaken by a patient entered later in the queue. The left side of the screen 
represents the entrance in the emergency department and the right side represents the 
beginning of the medical care. In order to indicate that patients with higher levels of 
emergency have priority over patients with lower emergency levels, each of the 
emergency lines is slightly shifted on the right side. It shows visually that patients with 
level 1 emergency are the closest to the beginning of the care and will be taken in 
priority (Figure 2 left). In order for patients to be able to identify themselves on the 
screen, each of them receives an identifier based on the two first letters of its first name 
concatenated to the two first letters of its last name. Hence, patient’s confidentiality is 
guaranteed and no language barrier affects the recognition of its identifier. 

F. Ehrler et al. / Improving Patients Experience in Peadiatric Emergency Waiting Room 537



In order to maximize users’ acceptance regarding the screen, we relied on concepts 
from hedonic information systems. Hedonic information systems aim to provide self-
fulfilling rather than instrumental value to the users. They are strongly connected to 
home and leisure activities, focus on the fun-aspect of using information systems, and 
encourage prolonged rather than productive use. The hedonic nature of an information 
system is an important boundary condition to the validity of the technology acceptance 
model [5]. Specifically, perceived usefulness loses its dominant predictive value in 
favour of ease of use and enjoyment.  

We mostly relied on gamification concepts such as the use of avatar and narrative 
context to immerge users inside a metaphoric story [6], [7]. This story is pretty simple: 
it is about the journey of the patients on the ED road, from their entry in the ED till 
being seen by a clinician. Practically, each waiting queue is represented by a road and 
each patient is represented by a car. Each time a patient enters the pediatric ED, a new 
car enters the screen, in the road associated to its emergency level. The car starts from 
the left side and moves forward until it reaches its final position behind the cars already 
waiting. Each time a patient leaves the waiting room, all the cars located on the same 
road move forward to the right. An ambulance enters the screen when a patient with 
emergency level 1 enters the ED. Finally, since other researches have also highlighted 
the impact of animations on attention, several parts of the display are animated. For 
instance, the background and the roads move forward continuously in order to give the 
impression of constant progression. This impression is further emphasized by the 
progression of the car along the roads (Figure 1 right). 
 

   
Figure 1. From first prototype to final version of the information screen  

3.3. Development 

The software has been developed with HTML5/Javascript technology and thus can be 
executed on any platform. The software acts as a client toward the institution clinical 
information system that stores the current status of each patient. Since, in our hospital, 
the interface is displayed on a television, the software is executed on a dedicated proxy 
machine connected, on the one hand to the institution network and linked on the other 
hand to the television through a HDMI cable. This solution is particularly well adapted 
to our context since it doesn’t require the installation of a whole computer, reduces 
strongly the necessary maintenance and is very discrete given the reduced size of the 
dedicated hardware.  

3.4. Evaluation  

The evaluation of the intervention by patients took place in the Geneva paediatric ED, 
which is a tertiary care, academic medical centre with a Level I trauma service. The 
paediatric ED provides care for more than 25’000 patients annually. It contains 18 
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licensed beds, 4 of which are trauma beds and 1 resuscitation room. In addition, 2 fast-
track beds are available for low-acuity patients. 273 questionnaires were distributed to 
the parents of the patients once taken under medical supervision by a clinician.    

Table 2. Answers distribution at the four questions of the questionnaire 

 Stressed Satisfied frustrated Informed 
Totally agree 5% 23% 3% 9% 

Agree 11% 50% 10% 23% 
Nor agree nor disagree 12% 19% 22% 35% 

Disagree 31% 5% 27% 19% 
Totally disagree  40% 3% 38% 14% 

 
As presented in Table 2, high satisfaction and low level of stress has been reported by 
the respondents (only 8 percent where unsatisfied). The frustration remains also low 
since more than 75% of the respondents are positive or neutral regarding the frustration. 
Finally, regarding the comprehension of the waiting process, 23% of the respondents 
remain incapable of understanding the position of their own child compared to the 
other patients. 

4. Discussion 

In overall, most respondents were highly satisfied. They have not suffered from stress 
nor frustration during their wait even if 23% of the respondents still remained incapable 
of evaluating the position of their child in regard to the other patients. Further 
questioning of some parents revealed that they have found the new information screen 
aesthetic, playful and easily understandable. Some of the respondents were only 
disappointed by the absence of precise indications about the waiting time.  
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Abstract. An interactive decision support tool based on Multi-Criteria Decision Analysis 
(MCDA) can help health professionals integrate the principlist (principle-based) and 
casuist (case-based) approaches to ethical decision making in both their training and 
practice. MCDA can incorporate generic ethical principles as criteria; then draw on case-
based reasoning as the basis for specifying, in the individual case, the available options, 
the ratings of each option on each criterion, and the relative weighting of the criteria. 
This produces a personalised, transparent and decomposable opinion on the merits of 
each option, as a contribution to enhanced deliberation. As proof of concept and method 
an exemplar aid adds veracity and confidentiality to beneficence, non-maleficence, 
autonomy and justice, as the criteria, with case-based reasoning supplying the necessary 
inputs for the decision of whether a nurse should disclose the poor prognosis of a patient 
to a close relative of the patient, when asked, on their first encounter.   

Keywords. Ethics; principle-based; case-based; multi-criteria; decision support; nursing 

1. Introduction 

Nurses, other clinicians and all health professionals are regularly called on to make or 
participate in decisions. The time available varies from a few moments in emergency 
situations, as in intensive care, to hours or days when there is time to reflect and ‘slow 
down’ thinking and process information and preferences in a more considered way [1]. 
The decisions also vary in the extent to which they involve ethical issues. All decisions 
involve making value judgments as well as processing information, but some are 
regarded as particularly ethical in character and are referred to as ethical dilemmas.  
 

A disconnect between the Nursing Informatics and Nursing Ethics 
communities has been observed [2]. This is seen as reflecting the reluctance of both to 
move beyond supplying inputs to decision makers (high quality information and ethical 
insights respectively) and to engage with the decisions faced by health professionals, as 
such. The suggestion that an interactive clinical decision aid could increase cross-
disciplinary communication in the context of person-centred care is developed here. 
The associated aim is to stimulate an enhanced discourse between the principlist and 
casuistic approaches to ethical decision making, seeking a possible resolution of their 
conflict at a prescriptive level, rather than either a theoretical or behavioural one.  
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A paper by Page provides adequate background, containing all the necessary 
citations of the wider ethics literature for which there is not space on this occasion [3]. 
Her research was motivated by what she saw as the surprising lack of empirical 
investigation of the four Beauchamp and Childress classic ethical principles, and, in 
particular, the absence of any quantitative exploration of the relative importance 
attached to them. She sought to remedy this in a research study that had two aims.  
 

The first was to establish how the relative importance attached to ethical 
principles in the abstract - that is without reference to any particular case - could be 
measured, and then to measure them. Her answer was the pairwise elicitation procedure 
employed within the Analytic Hierarchy Process. Using this she established the 
individual weights of her subjects and the group average weights. She had added the 
principles of veracity (truth-telling) and confidentiality to the classic four. The average 
(percentage) weights obtained were: Beneficence 15, Non-maleficence 25, Autonomy 
16, Justice 16, Veracity 12 and Confidentiality 16. 
 

The second aim was to establish the relationship between the subject’s 
importance weights as measured and their ethical judgments about four specific cases 
involving competing ethical principles (conveyed to the subjects in the form of 
scenarios). Finding no significant correlation between the weights and judgements, 
Page explored the possible reasons for what she characterised as the predictive failure 
of the principles. She concluded that her findings favoured the casuistic (case-based) 
approach within ethics over the principlist one and that 

 
“It could be that in terms of predicting ethical outcomes the principles may only be useful when 

evaluated…  in the context of a specific scenario. Perhaps situational information, in all its complexity, is 
such that it “re-weights” the principles, and general weightings are rendered somewhat arbitrary in the face of 
new specific case-based information… When participants were faced with these cases they may have used 
the situational information to derive the importance of the principles (or approximation of) in a more 
casuistical reasoning manner. “ [3, pp. 6-7] 

Page ends by noting that most attempts to resolve the principlist-casuistic 
tension continue to be made at a discursive theoretical level, such as Kuczewski [4], 
but is sceptical that the search for a coherent normative/prescriptive resolution will be 
successful. She argues that the most likely way forward will involve behavioural 
modeling of ethical decision making. We agree that the principlist-casuist tension is 
unlikely to be resolved or reduced within a discursive process. Health professionals 
will continue to be faced, not only by the need to make ethical decisions, but to decide 
on every occasion how to make the ethical decision. In other words, to decide how to 
bring together the generic ethical principles that have been heavily emphasised in their 
training and subsequent courses, with the case-specific considerations that immediately 
surface in the individual case. However, we disagree, that the search for a coherent 
prescriptive solution should be abandoned in favour of descriptive modeling, not least 
because such modelling will require value judgments and these will require prescriptive 
justification. It may be simply a case of ability to use the principles in the specific case 
that is the problem, as Page acknowledges. 
 

“[My] results pose some questions for the importance and use of the principles in an empirical and 
applied sense. Their worth in terms of conceptualising the moral issues in a scenario seems obvious but if 
they are not actually used, or able to be used, in decision making by clinicians then it raises questions about 
their overall utility and applicability (at least in their current guise).” (italics added) [3, p 7] 
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If it is inability, then decision support offers a possible answer, so long as it addresses 
the multiple considerations present in ethical dilemmas  
 
There are two broad multi-criteria ‘decision technologies’ and hence types of decision 
support. Instantiations of 'multi-criteria decision deliberation' (MCDD) 
characteristically quantify the magnitude of option performance on criteria and the 
relative importance of the criteria verbally and produce the decision (or opinion) 
through an argumentation process ('making up ones mind after taking the pros and cons 
into account’). The bulk of existing decision aids fall within this category. In contrast, 
implementations of multi criteria decision analysis (MCDA) quantify these two 
magnitudes numerically, stressing the importance of arriving at them independently to 
minimise contamination, then integrate them via an explicit calculation process (the 
simple weighted sum approach.) 

 
Many decision aids provide a structure for the deliberation when it concerns 

test or treatment decision for a specific condition, but none address the point of 
decision as such. Support for such MCDD in ethical decisions is in the form of 
procedural guidelines or checklists, of which Manson’s is a recent example [5]. 
Attempts to apply decision analytic principles and produce computer based decision 
support for ethical decisions have been explored, mainly in the field of Operational 
Research. It will suffice for present purposes to note the contributions of Brans [6] and 
Laaksoharju [7]. They present contrasting views on the role of a technique such as 
MCDA and on what should be the aim of computerised decision support. Brans 
presents a case for the use of MCDA as a way to improve ethical decision making and, 
while we use an alternative implementation of that technique in developing a practical 
support tool, we are very much aligned with his thinking, especially in arguing that the 
analysis should produce a result, an opinion.  
 

In contrast, Laaksoharju's computerised decision tool is without theoretical 
grounding, other than psychological propositions, and with 

 
“the main requirement [being] that it should not be making any decisions and not even supporting 

any specific solutions: it should not be elevated to an authority. The tool should not even give any directions 
about the correctness of any conclusion. This will force the user to analyze the problem very carefully. The 
sole intention should be to help the user to organize and structure a problem at hand. At the same time the 
problem should not be narrowed down, thus risking oversimplification, but instead be expanded and widened 
so that the user can appreciate the full impact of a decision”. [7, p43] 

 Laaksoharju concedes that some may see his tool as 'pointless'. That is not our view, 
but we disagree with his basic position, which is based on the empirically unverified 
assumption that the decision maker's defective decision making processes can be 
improved by countering various well-publicised biases [1]. Interestingly, he does not 
address the fundamental issue of what comparator is to be used in the empirical 
evaluation of alternative decision support approaches.  Whether an MCDA 
prescription-based aid is better or worse than a description-grounded one requires 
evaluation undertaken with outcome measures that are not biased in favour of one or 
other. And the evaluation needs to be in a specific ethical case. Since we see our 
MCDA aid being deployed within a wider deliberative context and as explicitly 
accepting the need to balance the analytical and the intuitive, we see no reason why 
decision makers should not be able to access such a prescriptive aid. It is an alternative, 
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not a replacement. MCDA requires the arguments and reasons to be subsumed in a 
model of the decision which clearly distinguishes value and factual judgements using 
numbers and a calculation algorithm to produce an opinion. Most MCDD aids follow 
Laaksoharju in being committed to not producing such an opinion, leaving the person 
to ‘make up their mind’.  

Methods 
 
In the sort of ethical dilemma addressed in the literature we conceptualise the multiple 
generic ethical principles as the criteria in an MCDA, with the alternative possible 
courses of action as the options. The performance ratings of the options on these 
criteria and the weightings of the criteria are both case-based and so the process is a 
potential way of integrating the principlist and casuist approaches. The recommended 
sequence in producing the Annalisa© implementation of MCDA for a specific clinical 
case [8], from the perspective of a single health professional, is to  

� determine the generic ethical principles to be set as the criteria   
� rate each of the options on each of these criteria in this specific case (e.g. to 

what degree does an option fulfill the criterion of beneficence?) 
� weight the criteria in this particular case (e.g. what is the relative weight to be 

assigned to beneficence and the other principles?)  
� observe the Scores that result of combining the Weightings and Ratings using 

the expected value (weighted sum) algorithm 
� modify the Weightings and Ratings, if desired, but without being able to see 

the effect on the Scores until the changes are confirmed 
� reflect/deliberate on the opinion produced   

 
As proof of concept and method we applied the proposed approach in a specific case. A 
close relative of a seriously-ill patient asks his named nurse about the prognosis. To 
keep this illustration simple, we see the nurse having two broad Options, given that she 
actually does possess valid prognostic information and that this is her first encounter 
with the relative. She can disclose fully, or she can deny she has 'significant' relevant 
information.  
We take the 6 ethical principles in the study by Page (Beneficence, Non-Maleficence, 
Autonomy, Justice, Veracity (truth-telling) and Confidentiality) and enter them as the 
criteria into the Annalisa [3]. Case-based reasoning is used to assess how each Option 
performs on each criterion. The best option varies with the weights assigned to the 
criteria, as well as how well the options perform on those criteria. 
 
Results 
 
The result from entering one hypothetical set of Weightings and Ratings in the decision 
support tool appears in Figure 1. This example is found at  
http://www.cafeannalisa.org.uk/topics/nursing-2014-05-14/ Any set of Weightings 
reflects particular trade-offs between the criteria and particular case-specific 
judgements concerning the content and scale of (e.g.) the beneficence and non-
maleficence involved. To see these trade-offs and judgments being explored within a 
reflection-in-action approach, see the illustrative video with hypothetical numbers at 
https://www.youtube.com/watch?v=n8SN20wxRGU&feature =youtube  
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Figure 1: Screen capture of Annalisa© to document the aid opinion at one point 

 
Discussion 

 
Ethical debate has become increasingly prominent in healthcare as a result of the 
movements towards Shared Decision Making and Person-Centred Healthcare in 
clinical practice, as well as wider demographic, economic and technological changes.  
Since multiple considerations are important to patients - and different considerations to 
different patients - the personalised assessment of the benefits and harms from  
alternative courses of action makes case-based reasoning even more essential than in 
the past, legally as well as ethically. Yet the high-level generic ethical principles 
remain attractive and are extensively referred to in both clinical training and practice. 
For both practical and pedagogical reasons it therefore seems important to pursue their 
potential integration using an analytical approach rarely exploited in ethics. The aim of 
multiple criteria analysis is precisely to make transparent the trade-offs in the light of 
the case-specific considerations (e.g. the content and scope of beneficence and non-
maleficence) and make clear whose perspective is being adopted in the analysis.  

The prescriptive MCDA approach to decision making is offered as valid for use in 
most healthcare situations. We invite health professionals (and ethics committees) to 
add this tool to their portfolio of competencies and introduce it in their teaching and 
presentations, where it can help students and other decision stakeholders visualise and 
map the link between generic ethical principles and case-specific information. 
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Abstract. The merging of the human world and the information technology world 
is advancing at a pace, even for those with dementia there are many useful smart
'phone applications including reminders, family pictures display, GPS functions 
and video communications. This paper will report upon initial collaborative work 
developing a robotic solution to engaging individuals with advancing dementia in 
safe exercise regimes.  The research team has been driven by the needs of people 
with advancing dementia and their carers through a focus group methodology, the 
format, discussions and outcomes of these groups will be reported.  The plans for 
the next stage of the research will be outlined including the continuing 
collaboration with advancing dementia and their carers. 
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1. Introduction 

The paper is based upon the initial research undertaken exploring the reaction to a basic 
mobile robot, possible individual acceptance of a mobile robot and potential use of a 
mobile robot as suggested by the individuals and their carers. 

The merging of the human world and the information technology world is 
advancing at a pace, even for those with dementia there are, for example, many useful 
smart 'phone applications including reminders, family pictures display, GPS functions 
and video communications. 

Dementia is a progressive disorder which affects many aspects of an individual’s 
life. As problems mount people with dementia and their carers may decide that 24 hour 
care is needed. At this point carers and people with dementia usually decide that they 
need to move to a care home.  Although as carers we may gradually lose the ability to 
communicate verbally with people with dementia they still need, and benefit from 
therapeutic interventions that can stimulate their interests and give them some fun. 
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However due to the effect of Dementia on their capabilities this can be problematic as 
potential risks need to be balanced against perceived benefits.  

In health care we know that exercise has positive benefits for individuals of all 
ages and lack of exercise can have serious adverse effects particularly later in life [1] 
and yet we frequently see images of people with dementia in care homes sitting alone 
or in groups.   

It has been suggested that the reason for such sedentary care is due to staff wanting 
to maintain their duty of care and reduce the risk of falls or injury or anxiety to those in 
their care [2].  However, evidence suggests that exercise engagement is not only 
possible but also of benefit to those with dementia [3] but there remains very little 
research around exercise and individual safety. 

It is also known that amongst those suffering with dementia there is evidence of 
'wandering' [4] which can have serious negative outcomes [5].

Wandering represents one of the three categories of disruptive behaviour of people 
with dementia. The behaviour is disruptive from the carer’s point of view. Restless 
wanderers may make up 50% of the population of inpatient special care dementia units 
[6]. However, the behaviour can also be considered as an expression of a person’s goal 
or needs and when treated properly can become meaningful and potentially useful in 
directing nursing care.  

Our vision is to design a companion robot which will move around in a residential 
area, home or care home. The mobile robot would be made to navigate the environment 
autonomously. The robot could just be there to provide a (positive) distraction to 
residents. The more ambitious idea would be that the robot becomes a 
robotic companion which accompanies restless nursing home residents or invites and 
persuades inactive residents to walk. 

Wu, Fassert & Rigaud [7] tested the impact of representations and perceptions of 
robots on older people with mild cognitive impairment living at home and suggested 
that the most attractive robots for their target population should have the following 
characteristics: 

� they should be relatively small in comparison to human-size; 
� should have some traits between human/animal and machine.  
� should be like a familiar object in a home setting.  
� finally, creativity in the design of the robot's appearance is desired. 

However, the target population of our project differs from Wu, Fasser & Rigaud's; 
our robots are designed for users living in nursing home, rather than in their own home. 
Therefore, we will use these guidelines as a starting point only.  Evaluation tests to
measure the residents in nursing homes acceptability of the robots will be obtained by 
adapting Wu, Fasser & Rigaud’s study. 

The idea of a robot companion for people suffering from dementia was initially 
discussed with a few professional carers.  The feeling was that there needs to be 
something that connects the resident to the robot. The resident may simply forget that 
the robot is with him or her. There are a few options. One is that the resident holds a 
stick which is connected to the robot, as for instance described in Ghosh et al [8].  
However this option was judged too rigid.  Another option was to use the equivalent of 
a dog lead as suggested by Young et al [9]. This seemed the better option and we 
worked it out into a simple demonstration. 
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2. Methods 

We wanted the people living with dementia and their carers to drive this research and 
direct the engineering work.  Thus we produced four main research questions to share 
with focus groups: 

� General: is a robot acceptable or are we shown the door immediately? 
� What is an appropriate size?  
� Are there suggestions on how the robot should look (our Pioneer robot is very 

much a mechanical device, PARO looks soft) 
� Are there suggestions on how the robot should behave, what it should do? 
One of our team had links with a local mental health care trust and the local 

Alzheimer's society who were able to help in the recruitment and facilitation of focus 
groups. We conducted two rounds of focus groups amounting to three groups in total. 

In the first round two groups of people were convened, one being people with 
dementia who were still able to live at home and communicate verbally accompanied 
by their carers (n= 16), the other being carers (n= 6) of people with more advanced 
problems who are living in a 24 hour care setting. Both groups were introduced to the 
idea of our research in a brief presentation which identified the focus which was to 
develop a robot for people with dementia living in a 24hour care setting. 

Initially the wide use of robots in healthcare was discussed and a clip of the 
PARO robot (the robot used for some people with dementia [10]) interacting with a 
person with dementia was shown. The static nature of this was identified and another 
clip of a mobile search and rescue robot was shown to illustrate potential for a moving 
robot.  

We outlined our idea of a mobile robot that was connected to the person through 
the use of a lead. A demonstration of the basic idea took place followed by a slide 
show of pictures of different sizes and shapes of robots. This was used to stimulate 
discussion around their thoughts on the most acceptable configuration.  The 
demonstration took the form of one student taking the role of a person with dementia 
by holding the lead and walking along with the robot whilst another student remotely 
controlled the robot. 

For the demonstration we used a Pioneer-3AT 4-wheel robot (dimensions 
30x40x20) with a commercially available dog lead: a spring-loaded retractable lead 
which keeps the lead taut; the end of the lead was fixed on the robot. 

Figure 1. Robot and lead demonstration photograph 
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In the second round of focus groups we showed designs for dressing the robot, 
moving from a 'technical' object towards that of a possible companion to another focus 
group comprised of people with dementia and two of their carers ( n= 5).  

Figure 2. Three dressed up robots

The designs were not given a name, nor an explanation of what they resembled; 
they were just shown as they are for the group to consider and discuss.

3. Results

All participants in the focus groups were very pleased to have been part of the initial 
planning stages. They found the relaxed environment helpful in that they were able to 
be very vocal in their contributions and proposed a wide range of differing formats for 
the robot. They all fully supported the idea of the robot being an additional therapeutic 
intervention for people with dementia. 

The idea of a lead to connect the person to the robot was also seen as a positive 
aspect and they were clear that the robot should be robust enough to withstand any 
destructive behaviour and yet not so large that it was seen as a threatening presence.  

The people with dementia felt that they should have some sort of relationship with 
the robot.  They wanted the robot to be engaging and interesting and yet fit for purpose 
in that its outer covering should be washable. They were clear that it should not be 
robotic but rather more person/animal like. Warm and friendly were words that were 
used by one of the participants with dementia. 

One participant who is a carer stated that they had been very against the idea 
initially but following the focus group they were now most definitely in favour.  They 
were all looking forward to working with us in this development and were reassured 
that we would be continuing our work in this field.  

In round two of this study the focus group unanimously chose the middle design 
as their favourite, with comments that it has a face (the face of the left design was not 
clearly visible) and it smiles (the right one does not smile).

Though in the discussion it turned out that they were not clear about what the nose 
or the mouth of this design was. This seems to suggest that the technical/very clean 
look of the left design was rated lower than the fancier look of the middle design. The 
right design evokes direct association with a role (school girl) while the middle design 
does not seem to refer to an everyday role and the confusion in the group about the 
mouth did not lead to the design being liked less. 
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4.  Discussion

This project has brought together people living with dementia and robotic technology 
to determine the potential combination that would be acceptable and helpful from the 
individual's and the carers perspectives to help with managing and maintaining an 
exercise regime appropriate and safe for the individual.

We will continue to investigate how to improve the acceptability of the robot by 
varying in the first instance the appearance of the robot (size, material etc.) and at a 
further stage varying the behaviour of the robot using feedback from people with 
dementia and their carers. 

The future challenge of the project is to investigate whether nursing home 
residents would be willing to accept a robot companion. We are aware that the 
appearance of the robot will have a significant impact on how the robot will be 
perceived by the residents. It should look interesting and be perceived as worthy 
companion. Through further engagement with those with advancing dementia and their 
carers we shall design and build a prototype robot and develop appropriate 
functionality to deliver a ‘companion’ to an individual in a care home to help with a 
safe exercise regime. 
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Abstract. We applied data mining techniques to a community-based behavioral 
dataset to build prediction models to gain insights about physical activity levels as 
the foundation for future interventions for urban Latinos. Our application of data 
mining strategies identified environment factors including having a convenient 
location for physical activity and psychological factors including depression as the 
strongest correlates of self-reported comparative physical activity among hundreds 
of variables. The data mining methods were useful to build prediction models to 
gain insights about perceptions of physical activity behavior as compared to peers. 

Keywords. Physical activity, motivation, classification, feature selection 

1. Introduction 

Lack of physical activity threatens the health of Latinos in the U.S.1, 2 Peer comparison 
(“compared to my age group, am I active?”) may influence motivation for change in 
physical activity behavior. When people self-assess their level of physical activity 
compared to their own age groups, they are exhibiting the psychological concepts of 
‘relatedness’ and ‘competence’. According to self-determination theory, competence 
and relatedness are human basic psychological needs for forming and maintaining high 
quality motivation for physical activity.3 In this study, we applied data mining 
techniques to explore factors that influence urban Latinos’ perceptions of physical 
activity levels compared to others in their age groups as a foundation for future targeted 
intervention development.   
 Data mining is an iterative process to discover meaningful new knowledge 
with the help of computing power to search numerous possible relationships among 
hundreds of variables. It requires the integration of domain knowledge (e.g., physical 
activity, behavioral science) with the steps of data mining.4 The Washington 
Heights/Inwood Informatics Infrastructure for Comparative Effectiveness Research 
(WICER) project built an informatics infrastructure to understand health behaviors to 
improve the health of an urban underserved population. One component of the 
infrastructure is a survey which was collected by bilingual community health workers. 
The study sample comprised English or Spanish speaking community-dwelling adults 
in New York City. The WICER survey dataset contains 925 variables from 5429 
Latinos including physiological, environmental, behavioral, patient-reported outcomes, 
and sociodemographic factors.5 
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2. Methods 

2.1. Theory, Process Model, Dataset and Tools 

Self-determination theory3 and the data mining and knowledge discovery process 
model4 guided our data mining process. The process model includes: 1) understanding 
the problem, 2) understanding data, 3) preprocessing data, 4) reducing dimensionality, 
5) applying mining algorithms, and 6) interpreting results. We applied classification 
methods to the WICER dataset in order to build a prediction model for level of physical 
activity compared to the peers. WICER data is stored in a secure web application for 
research, REDCap. We used Weka 3.6 (http://www.cs.waikato.ac.nz/ml/weka/) and 
Tableau 9.0 (http://www.tableau.com/) as our analytic tools. The WICER dataset is 
available to investigators within the institution, and those outside of the institution with 
data use agreement and institutional review board approval. 

2.2. Data Mining Process for Self-Reported Comparative Level of Physical Activity 

We extracted 925 variables for 5429 Latinos from the local REDCap database. During 
the prime filtering, a domain expert (SY) selected 118 of 925 variables as relevant. 
During feature selection, we applied six data mining algorithms6 to select variables that 
were strongly correlated to the dichotomous dependent variable (‘less active than my 
peers’ versus ‘same or more active than my peers’). Six machine learning algorithms 
with default configuration (Table 1) were chosen in order to avoid algorithm 
dependency because selected features can vary by machine learning algorithm.6 We 
selected 19 final variables based on the criteria of clinical meaningfulness and 
identified in multiple of the six algorithms and then organized the variables into five 
conceptual categories: environmental, psychological, behavioral, physiological and 
demographic factors.  

Next, we iteratively applied ten data mining algorithms in Weka (J48, ADTree, 
DecisionStump, RandomForest, BayesNet, SMO, AdaBoost M1, Bagging, PART, 
Random Tree) using the top features to build the prediction models for comparative 
physical activity level (‘less active than my peers’ and ‘same or more active than my 
peers’).6 As with feature selection, we used multiple algorithms to avoid algorithm 
dependency. The WICER dataset was randomly divided into training and evaluating 
datasets for the model validation before applying the algorithm. We chose the final 
models based on predictive accuracy (i.e., correctly classified survey participants), the 
area under the receiver operating characteristic curve (AUC), and the model 
interpretability. Lastly, we interpreted the models according to clinical meaningfulness. 

 
3. Results 

The majority (n=3,734, 68.8%) of WICER participants reported that they felt ‘the same 
or more physically active’, and 31.2% (n=1,695) reported that they felt ‘less physically 
active’ compared to their peers. Table 1 summarizes the feature selected by the six 
algorithms from among 118 of 925 variables selected by the domain expert. The 
availability of low fat products in neighborhood (environmental factor), depression and 
anxiety (psychological factors), waist circumference (physiological factor), sugary soda 
intake, and sleep disturbance (behavioral factors) were selected by at least five 
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algorithms. In contrast, age and BMI (physiological factors) were selected by one or 
two algorithms.  

The bubble-shaped infographic at the center of Figure 1 shows that 
psychological factors such as depression and fatigue (purple) and behavioral factors 
including sugary soda intake and sleep disturbance (blue) are more strongly correlated 
with physical activity level compared to age-group peers than other demographic 
factors including age and education (orange).  

Psychological, 
environmental and 
behavioral factors for 
physical activity level 
compared to age-group 
peers are also displayed 
along with detailed 
information on prediction 
models computed by the 
J48 algorithm. The 
psychological model shows 
that individuals with 
depression PROMIS score 
greater than 49 and not 
willing to make time for 
physical activity were more 
likely be feel ‘less active’ 
compared to their age 
groups unless they 
completely free from 
fatigue and had less than 
average anxiety (PROMIS 
score <40.3).  The 
environmental model 
shows that individuals 
without convenient places 
for physical activity, and 

living in a neighborhood where fruits, vegetables and low fat products were completely 
unavailable, are more likely to feel ‘less active. The behavior model shows that 
individuals with higher disturbed sleep (PROMIS score >52.5) and more sugary soda 
intake (>1.75 times per week) and less vegetable intake (<=4.25 times per week) were 
more likely to feel ‘less active.’ 

4. Discussion  

Data mining methods were useful for building prediction models for self-reported, 
comparative physical activity levels from a large dataset. This paper highlights the 
feature selection and model building approaches. Data visualizations (e.g., tree 
infographics) were helpful to detect patterns and gain insights about perceptions of 
comparative physical activity levels.     

 

Table 1. Features Selected by Six Algorithms 
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Figure 1. Prediction models for self-reported level of physical activity compared to peers: strength of 

correlates (middle) and relations (tree diagrams)  

4.1. Clinical Implications for Correlates of Comparative Physical Activity Levels  

The authors previously found that 90.1% (n=4475) of Latinos answered “zero minutes” 
for weekly moderate exercise levels.5 Given this, we learned that the national goals and 
strategies were unrealistic. In our previous data mining study, we built a correlation 
model for who engage in physical activity or not, and found that motivation 
(autonomy) as a strong correlate. According to self-determination theory, three human 
basic psychological needs (autonomy, relatedness, competence) play an important role 
for determining intrinsic motivation and this study contributes to the area of the 
concept ‘relatedness’ by investigating comparisons with age-group peers which may 
influence motivation. Future research will examine competence as the third 
psychological need, in order to ultimately develop an effective intervention. Although 
our approach is based on the well-established self-determination theory, our study is 
distinctive in its examination of many variables.  

From this study, we found new knowledge about strong factors and the 
relationship among factors for those who perceived themselves as less active compared 
to others in their age group. According to self-determination theory,1 low competence 
discourages physical activity behavior; several psychological factors including 
depression, perceived weight and willingness to make time for physical activity, were 
more strongly correlated with the perception of ‘less active’ compared to other known 
factors such as chronic stress (financial, personal, and relationship), and social support. 
This warrants future studies to understand subgroup culture and stress measurements. 
 Our findings regarding the  influence  of  environmental  factors  on  levels  of  
comparative physical  activity  support  the importance  of  environmental intervention  
such  as  gym  memberships  offered  by  health insurance or workplaces.  The results 
of our study also suggest that policy and physical environment strategies such as 
presence of food outlets as a neighborhood destination may facilitate and promote 
comparative physical activity level. Further research is needed to determine the 
effectiveness of developing environmental interventions to enhance physical activities.     
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 Modifiable behavior factors such as sleep disturbance and diet (e.g., sugary 
sodas, vegetables intake) strongly correlate with perceptions of being less active 
compared to peers. Although diet behaviors were strong factors, we noted that the 
perception of having a large selection and availability of fresh fruits and vegetables in 
their neighborhood did not necessarily promote the resident’s fruit and vegetable 
consumption. Unlike other studies about level of physical activity, non-modifiable 
factors including age, gender, education, language use, birth country, and medical 
condition had less influence on perceived comparative physical activity level than other 
modifiable factors. This finding suggests the need for new targets and strategies for 
physical activity in Latino population.     

4.2. Implications for Data Mining 

Although data mining techniques are common to detect patterns in genetics within 
health science, methodological strategies such as selecting features and modeling, 
which can be intuitively interpreted, have been rarely documented in behavior science. 
For this reason, this study emphasized the practical approach when, what, who and how 
to apply data mining algorithms. We described how to comparatively choose important 
predictors using six algorithms and domain expertise. Domain expertise (e.g., 
understanding concept, clinical meaningfulness and operationalization of each variable) 
played crucial role during the feature selection, iterative modeling and interpretation 
process. For example, 19 clinically meaningful variables were able to be detected as a 
result of applying machine learning algorithms only after the iterations of careful 
removal of highly correlated variables, which do not help modeling (e.g., weekly 
physical activity amount). Further, final model visualization using a tree form was 
useful in understanding relationships and dynamics among variables. The visualization 
(Figure 1) provides more transparency of the models than conventional models. Our 
models should be interpreted with the caution regarding their plausibility given the 
cross-sectional nature of the data.  

5. Conclusion 

The data mining methods incorporating domain expertise and visualizations may be 
useful to others to mine a large dataset for gaining insights other behaviors.  
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Abstract. Aim To construct a Decision support system of nursing human 
resources allocation in general wards based on Hospital information system (HIS). 
Method Time series prediction model and Information technical method were 
used based on data of HIS in West China Hospital, Sichuan University (Chengdu, 
P.R.China). Results This study completed the function design and system 
implementation of the nursing human resources allocation decision support system. 
Discussion The system would help nursing managers choose the optimal scheme 
and make scientific decisions in combination with “the actual” situation but more 
empirical studies are needed.  

Keywords. Decision support system, Hospital information system, Nursing human 
resources allocation, workload 

 Introduction 1.

First paragraph. Considering the possibility of informational technology, if a predictive 
nursing human resource allocation could be obtained, it will give a reference for 
nursing allocation decision. Our previous study had obtained by using the Hospital 
Information System (HIS) data to capture nurse workload of a general ward everyday 
automatically. Therefore, this study aimed to construct a Decision support system (DSS) 
of nursing human resources allocation for general wards with the function of prediction 
for nursing human resources needs.  

 Methods 2.

2.1. Time series prediction model 

Time series prediction model is a statistical method by using historical data to estimate 
and predict the future trend [1]. Deterministic model and stochastic model are two 
types of time series prediction model. Considering the data of nursing workload were 
produced at midnight 12:00, the models were used to predict today. Deterministic 
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model chose four specific model, “yesterday” which use data of previous day to predict 
today, “seven day” which use data of previous seven days to predict today, “thirty days” 
which use data of previous 30 days to predict today, and “same day in per year” which 
use data of previous same day per year to predict today.  
Stochastic model chose two specific model, “exponential smoothing (ES)” which use 
exponential smoothing values with a certain time series prediction model to forecast 
the future phenomenon [2], and “Autoregressive Integrated Moving Average Model 
(ARIMA)” which use a sequence of data over time as a random sequence by 
approximate description with a certain mathematical model to predict the future [3]. 
This analysis constructed 80% to 95% of prediction interval. Meanwhile, this study 
used mean square error (MSE) to judge the accuracy of prediction model. Therefore, 
MSE is smaller, which indicates that the smaller gap between the predicted value and 
the real value, and the prediction model betterFirst paragraph. 

2.2. Data  

The workload of wards was summed up by direct nursing activity and indirect nursing 
activity by our previous study. All data is from West China Hospital, Sichuan 
University, a tertiary hospital for medical, teaching, scientific research, and prevention 
in the west of China. Then daily nursing workload data by work hour will be extracted 
from HIS based on our previous study. The sampled wards had 2191 days of workloads 
history from Jan 1st, 2009 to Dec 31st, 2014. These data were used for choosing proper 
prediction model above. 

2.3.    Information technical method for nursing human resource allocation decision 
support system (DDS) 

Based on the database of Caché of HIS, this study constructed model database by using 
IBM Cognos. Model database contain the time series prediction model we chose and 
the need of nursing human resources formula. The nursing item & nursing item work 
hour data warehouse with technical support by Microsoft SSIS had finished in previous 
study which extract from Doctor Order system, Nursing activities system and patient 
acuity of ward system. 

Finally, a web interface presented the workload of nursing and the predictive 
future need of nursing human resources allocation by the Framework Manager and 
Transformer. All these information technical work were outsourced by a team from 
information centre in West China Hospital. 

 Results 3.

Based on MSE value, no one model is suitable for all wards, “yesterday” model 
predication method of five wards is more accurate (Table 1). Besides, “7 days” model, 
“30 days” model and “yesterday” model could predict today, and “same day in per year” 
model could predict the future week. This study only took six wards to analysis, all 
general wards were analysed before determining of best model. Therefore, every ward 
should choose the best predictive model based on the MSE in the future study. ARIMA 
has better prediction than ES (Table 2). Moreover, ARIMA could predict a future week.  
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Table 1. Mean square error (MSE) value of deterministic model for workload prediction of general wards 
Ward 7days 30days Yesterday Same day in per year 

Medical A ward 0.004654936 0.005518464 0.005162578 0.011336810 
Medical B ward 0.006895211 0.010485470 0.003898860 0.026495500 
Medical C ward 0.003589829 0.005370982 0.003552333 0.111856700 
Surgery E ward 0.028503100 0.035183360 0.010705280 0.031267940 
Surgery F ward 0.029404040 0.043875460 0.010672140 0.044105760 
Surgery G ward 0.015932150 0.024713920 0.010368900 0.024602340 
 

Table 2. Mean square error value of stochastic model for workload prediction of general wards 
Ward  Model MSE  Predictive interval %  

80% 95% 
Medical A ward ARIMA 0.002905781 91 98 

 ES 0.005105226 93 98 
Medical B ward ARIMA 0.003092332 93 100 

 ES
ARIMA

0.003940133 92 100 
Medical C ward 0.002980658 94 98 

 ES
ARIMA

0.003304563 90 99 
Surgery E ward 0.003092332 93 100 

 ES
ARIMA

0.003940133 92 100 
Surgery F ward 0.009648473 92 99 

 ES
ARIMA

0.010672460 91 98 
Surgery G ward 0.005634050 88 97 

 ES 0.005763781 81 97 
 

In order to acquire more details and considering the workload of information 
technical, all models this study mentioned, except ES model, had written into HIS. The 
DSS system uses by user name and password login form. Different levels of nursing 
management share the same login interface with different permission scope. The login 
interface is showed in Figure 1. The functional interface is showed in Figure 2.The 
acquirement of nursing workload is showed in Figure 3. The predictive need of nursing 
human resources is showed in Figure 4. 

 

  
Figure 1.The login interface of DSS 

 
Figure 2.The functional interface of DSS 
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Figure 3. The acquirement of nursing workload of DSS 

 

 
Figure 4. The predictive need of nursing human resources of DSS 

 Discussion  4.

This study completed the function design and system implementation of the nursing 
human resources allocation decision support system. The system used time series 
prediction models to help nurse managers to make decision for nursing allocation. 
However, this DSS have not applied for nursing manager in our hospital. Though a 
medical ward is trying to use this system, no empirical data is available to test this DSS 
unfortunately. Therefore, the best prediction model of every general ward should be 
tested and empirical studies are needed to testify the system in the future studies. 
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Abstract. Social media are increasingly used by individuals for the purpose of 
collecting data and reporting on the personal health status, on health issues, 
symptoms and experiences with treatments. Beyond, fitness trackers are more used 
by individuals to monitor their fitness and health. The health data that is becoming 
available due to these developments could provide a valuable source for 
continuous health monitoring, prevention of unexpected health events and clinical 
decision making since it gives insights into behavior and life habits. However, an 
integration of the data is challenging. This paper aims triggering the discussion 
about this current topic. We present a concept for integrating social media data 
with mobile sensor data and clinical data using digital patient modelling. Further, 
we collect requirements and challenges for a possible realization of the concept. 
Challenges include the data volume, reliability and semantic interoperability.  

Keywords. Social media, digital patient modelling, wearable sensors, decision 
support 

1. Introduction 

The individual state of a patient is very complex and concerns besides anatomy, 
physiology, metabolism, genetics also personal circumstances or life habits. 
Considering the individual state of the patient already in therapy planning is necessary 
for avoiding complications, predicting possible patient compliance, or for 
individualizing treatment decisions. Quantitative measurements as results from 
examinations are available in the electronic health record, described in clinical 
narratives or listed in terms of measured values. With an increase of information 
provision through social media and collected by patients individually through wearable 
sensors (e.g. fitness trackers), new sources of information reflecting patient's health 
observations and habits, i.e. quantitative and qualitative information are increasingly 
available. Activity trackers enable, low-cost wearable, non-invasive alternatives for 
continuous 24-h-monitoring of health, activity, mobility, life habits and mental status. 
The technologies have already been tested for their application in health monitoring 
systems, among others to analyse the tremor in Parkinson patients [1] or determine 
activity patterns for pulmonary patients [2] or analyse stress levels. Social media data 
was so far exploited for disease surveillance [9], patient recruitment or health 
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communication. For example, studies showed that social media offers a medium to be 
used by the public, patients, and health professionals to communicate about health 
issues with the possibility of potentially improving health outcomes [8]. 

We envision the use of social media and wearable sensor data integrated with 
clinical data for continuous health monitoring, personalized treatment decisions and 
clinical decision support. As an example, consider the disease Multiple Sclerosis (MS), 
a disease that goes hand in hand with multiple symptoms (pain, mobility restrictions 
etc.) influencing massively the quality of life of patients. The entire care considers a 
mitigation of symptoms; healing is still unavailable. A continuous monitoring of MS 
patients could support in facilitating dealing with the situation by adapting the care plan 
accordingly targeting as hampering the quality of life as less as possible. However, we 
are still missing means that enable physicians to analyse and consider continuous 
health data as it could be collected from mobile sensors or from social media platforms 
within clinical decision making. In this paper, we introduce the concept of digital 
patient modelling as one possibility to include this non-clinical data in clinical 
decision-making. We present challenges and requirements towards an integration 
aiming at triggering the discussion of possible solutions. 

2. Methods 

2.1. Medical Social Media Data  

With medical social media data we refer to web-based narrative text and data that 
contains medical content which was written by individuals (potential patients), 
physicians or other healthcare professionals. In content communities and social 
networking sites patients who suffer from diseases can share health data to empathise 
with each other or learn about experiences with treatments, physical exercises or 
medications. For example, PatientsLikeMe [https://www.patientslikeme.com/, last 
access: 17.11.2015] is a social network for patients that allows to share health-related 
experiences and compare treatments. Data is collected in this particular network 
partially in a structured manner: for the various features such as quality of life or single 
symptoms, categories are predefined (e.g. quality of physical life on a scale of 4 
between best and worst). Similar to a paper-based diary, the authors of weblogs or 
blogs describe in unstructured format their personal opinions, impressions, feelings. In 
online reviews, individuals describe their experiences on symptoms, complications and 
effects of treatments with medical products including drugs.  

2.2. Activity Tracker and Wearable Sensors 

Smart wearable sensors are intelligent, low-cost, ultra-low-power sensor networks that 
enable individuals to collect huge amounts of biomedical information. There is a large 
variety of wearable sensors available including smart shirts, smart teeth etc.. We are 
concentrating in this paper on fitness or activity trackers as an example of wearable 
sensors (e.g. Microsoft Band, Fitbit Surge). However, challenges and requirements will 
be similar for other wearable devices. Activity tracker determine the activity progress 
in relation to a daily goal, distance and duration of activities, heart rate, calories burned, 
elevation, pace, sleep data and they even track food. APIs are provided to transfer the 
data from the fitness band into a database format, processable by computers (e.g. Apple 
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Health Kit, Google Kit, IFTTT - If This Then That). Challenges for processing data 
from fitness trackers are related to the volume of the collected data and the data quality. 
However, no comprehensive studies are already available on the accuracy of such 
sensor data.  

2.3. Digital Patient Modelling for Exploiting Non-Clinical Data 

In this section, we introduce digital patient modelling and the concept for integrating 
social media data and sensor data with clinical data in a digital patient model. We did 
not yet realized the concept since there are still several requirements and challenges to 
be addressed. They are summarized in section 3. 

A digital patient model can be considered a specific and context-independent 
representation of a patient or of a specific disease or anatomical structure of a real 
patient, respectively. It consists of data elements that are semantically linked or 
grouped and thus provides an integrated view on the patient data reflecting his health 
status. Integrated in a decision support system digital patient models can support in 
therapy planning with individual quantitative optimization of clinical output or in 
predicting disease propagation. Treatment options can be simulated to support decision 
making. Two large EU initiatives worked towards a digital patient. Within Discipulus 
(http://www.digital-patient.net/), a roadmap, .i.e. a research agenda for the digital 
patient was formulated. The Virtual Physiological Human (VPH, http://www.vph-
institute.org) is a framework of methods and technologies targeting at integrating 
fragmented health information. Once established, it will make possible the 
investigation of the human body as a whole. In this context, a sharing platform for 
biomedical data, tools, workflows and computing resources has been set up (VPH-
Share). In terms of the model methodology, we can distinguish graphical patient 
models (based on radiologic image data) from probabilistic models. Clearly, social 
media and activity tracker data could be rather contribute to the latter, thus we are 
concentrating on this model type. 

  A frequently used method for knowledge modelling within clinical decision 
support systems are Bayesian networks which are probabilistic graphical models (e.g. 
Oniko et al. [4], Leibovici et al. [5]).  Random variables represent in these graphs 
information entities such as medical examinations, medical imaging, patient behavior 
and patient characteristics (e.g. age, gender, tobacco and alcohol consumption), while 
directed edges represent the dependencies between information entities. Conditional 
probabilities need to be set for each information entity based on the graphical model 
structure. They define the correlation between an information and its direct causes.  
Bayesian networks allow for example to model dependencies among relevant 
information entities with respect to treatment decisions [6].  

In previous work, we created a model for interdisciplinary treatment decisions 
related to laryngeal cancer [7]. The model represents a causal structure in the form of a 
Bayesian network. The graph is constructed using an overall structure of modelling 
diseases which was a result of the exemplary modelling. The underlying metastructure 
groups information items falling into the same group. For example, one subgraph 
integrates all information relevant to the tumor classification. Only clinical data is 
considered in the graph. Using this metastructure, additional subgraphs could be 
integrated to include data from social media and wearable sensors into this graph. This 
requires establishing a corresponding subgraph for reflecting in our case the relevant 
information from social media and activity trackers. More specifically, we suggest 
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integrating one subgraph that comprises information on quality of life and behavior 
with data derived from medical social media. For example, this subgraph would 
contain nodes representing personal health perception, information on work, financial 
material wellbeing, personal safety, social relationships, emotional wellbeing, quality 
of environment, or hobbies (see Fig. 1). Another subgraph could reflect the fitness and 
activities. It integrates aggregated sensor data such as pulse, activity data, daily walking 
distance as a further extension. Nodes in theses graphs will be instantiated with data 
collected (filtered and analysed) from social media and the activity trackers. 

 
Fig. 1: Example subgraph for quality of life. Nodes of different categories represent the 

various factors that impact quality of life. For simplification, only few relationships are shown. 

3. Requirements 

Several requirements need to be addressed when realizing the above mentioned concept 
for clinical decision support. They can be grouped in three main categories. 

1) Collection and analysis of data: Social media data and fitness tracker data need 
to be collected from the corresponding devices or sources. This requires actions from 
the patient side (e.g. posting information in a social media platform). Unstructured 
social media data needs to be processed, extracted and transformed into structured data 
that can be used to instantiate corresponding nodes in the patient model. Natural 
language processing methods are necessary to identify, analyse and process 
unstructured, free textual data, e.g. methods for extracting and categorizing relevant 
qualitative information as well as methods for linking diseases or symptoms to habits 
or treatments. Machine learning methods allow for automatic analysis, classification 
and clustering. Subjective information need to be interpreted, weighted and linked to 
objective clinical parameters. Fitness tracker and wearable sensors produce 
continuously data. To be useful, filtering and classification methods are required. This 
also includes methods for reasoning and inference to draw automatically conclusions 
and generate alerts. Methods need to be able to deal with data streams. Another 
challenge is semantic operability: it needs to be ensured that data from different sources 
can be integrated semantically in order not to lose or misinterpret information 

2) Data quality: Exploiting social media and fitness tracker data in clinical 
decision making is only useful when data has a certain quality, i.e. is correct and time 
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stamped. It should be possible to determine the identity of the person who is providing 
the social media and tracker information. Additionally, methods are required to check 
and weight the reliability of the data. Associated with the reliability of data is a critical 
interpretation and judgement of the data.  

3) Modelling. Regarding the modelling, the graphical structure needs to be fixed 
for each subgraph, i.e. the structure of a quality of life subgraph and a fitness and 
activity graph needs to be set up. On the other hand, probabilities need to be assigned 
which is difficult given the fact that there are almost no experiences on correlations 
between different quality of life factors. In particular it is still unclear, how quality of 
life and fitness impact on treatment decision. Integration of the new subgraphs with the 
disease-specific subgraphs is another challenge. 

4. Discussion and Conclusion 

Through different social media sources and wearable devices, patient-collected clinical 
values (e.g. blood pressure, pulse, weight…), individual judgements on symptoms or 
efficacy of drugs and treatments, feelings and sentiments reflecting the health status are 
available. We suggest the concept of digital patient modelling as a mean to integrate 
the aggregated and filtered information from social media and sensors with clinical 
data. It is still unclear how this additional data impacts on decision making. An 
important issue is to be able to associate the data from social media and wearable 
sensors to a specific patient. The most efficient solution would be to use specific 
patient-doctor communication platforms for information provision. The data could then 
be directly collected from there and included into the model.  In future work, the new 
subgraphs need to be developed and the usefulness of the additional data for patient 
care needs to be assessed. Once the patient-delivered data can be jointly analysed with 
clinical data, we are able to learn much more about influences of quality of life and 
fitness to the recovering process and to the patient’s health. 
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Abstract. In the Netherlands, care technology is used insufficiently to support 
people with dementia, their family and professional caregivers. In this project we 
integrate a range of services and applications into an online platform, with the aim 
to strengthen these networks and to support communication between their 
members. The prototype of the platform was made in an iterative user centered 
way. Semi structured (group) interviews were conducted to specify the 
requirements. The platform consists of ‘cubes’ with information about dementia 
(care), video communication options, a calendar and a care plan. The first 
prototype of the platform was valued by the participants, but privacy matters and 
registration issues were pointed out when using a shared care plan. Additional 
applications to monitor health and safety will be integrated in the second prototype. 
This prototype will be tested on its usability, feasibility and desirability during a 
pilot study in spring 2016. 

Keywords. Assistive technology, dementia care, family care, online platform 

1. Introduction 

Worldwide, 47.5 million people have dementia [1] of which 260.000 live in the 
Netherlands. The number of people with dementia (PWD) is expected to rise 
significantly in the near future. According to Dutch government healthcare policy, 
people in need of care have to live at home for as long as possible. Seventy percent of 
the PWD live at home; 60% with and 40% without a partner or other family members 
[2]. Without a partner, PWD are dependent of children, friends and neighbors, but not 
everyone has such a social network [3]. As a result of the increase in the complexity of 
requests for help and at the same time a decrease in available healthcare professionals, 
care for PWD shifts from the formal towards the informal network. What are the 
implications of this transition? Based on research into the quality of care in the 
networks of community-dwelling PWD, the Dutch Health Care Inspectorate is 
seriously concerned about the neglect of PWD without a social network, the overload 
of family caregivers, the problems related to care planning, medication intake and 
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continuity of care [4]. Therefore, it is a major challenge to strengthen these networks 
and the collaboration between formal and informal caregivers. 

Online platforms to improve information exchange between healthcare 
professionals, PWD and their family caregivers as well as other forms of care 
technology can play an important role in helping PWD and their caregivers to maintain 
autonomy and continuity in their lives [5-8]. Therefore in this Network Support 
Dementia project we aim to integrate a range of services and applications into one 
platform, assuming that such integration will be beneficial.  

Three care organizations and four companies were willing to integrate their 
services via one specific platform, which was already in use in the region to promote 
cohesion between citizens [9]. The available services of the companies were 
specifically related to providing information about dementia [10], information 
exchange between informal caregivers [11] and between family caregivers and 
healthcare professionals through web collaboration [12]. The design challenge was to 
provide a flexible platform and to realize custom solutions for different users with 
different needs and expectations in different settings. Therefore the following research 
questions were posed: 

� Which problems encounter members of the (in) formal network while caring 
for PWD at home and which type of care technology could be supportive in 
reducing or eliminating these problems? 

� What are the user requirements regarding the online platform; which services 
and applications should be included in this platform and how should they be 
presented? 

2. Methods 

2.1. Design 

The two-year Network Support Dementia project started in March 2015. An iterative 
user-centered design method was used to integrate the services into the platform [13]. 
Semi-structured (group) interviews with family and professional caregivers were 
conducted, to specify the user requirements. The study was approved by the medical 
ethical committee of Zuyderland-Zuyd (15-N-122). 

2.2. Participants 

Two groups of participants were interviewed, family caregivers of PWD and 
professional caregivers representing different disciplines. Family caregivers were found 
through the network of the researchers and via ‘dementia case managers’, in two 
municipalities in Limburg, the Netherlands. We selected informal caregivers with 
different characteristics: different relationships to the PWD (partners, siblings, children 
or neighbors), caregivers of people with different stages of dementia, whether or not 
resident with the PWD, and living closely or far away. Besides the care professionals, 
who were selected based on different disciplines and experience, we also interviewed 
two people with a coordinating role regarding informal care. 
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2.3. Data collection  

In the first step nine semi-structured interviews with family caregivers and 15 with 
professional caregivers were conducted. The topic lists were based on former research 
into needs of family and professional caregivers of PWD (table 1) [14-16]. At the end 
of each interview, interviewees were asked to read a “use case” and give comments. 
In the ‘use case’ the imaginary platform consisted of an overview of websites with 
relevant information about dementia (care) and  community health and welfare 
services; video communication between different members of the network; a calendar 
and scheduling option for family caregivers and volunteers; a shared care plan to be 
used by both family and professional caregivers; opportunities for support of peers and 
volunteers; sensors, cameras and GPS surveillance; and a list of recommended apps for 
entertainment especially for people with cognitive disabilities. 
 
Table 1. Interview topics 

Family caregivers Professional caregivers 
Screening / general / personalized information Overview of the network 
Support for symptoms of dementia Communication 
Social contact / company / activities Uniformity in work processes  
Monitoring health and safety Knowledge and expertise 
Sharing information / communication/ therapy Monitoring and evaluation 

 
In the second step focus groups with nine family caregivers and seven professional 
caregivers were held. First, the results from the interviews were discussed briefly to 
confirm and complement the findings and then the first prototype of the platform was 
demonstrated. The platform consists of different ‘cubes’. Per cube participants were 
asked to answer the following questions on a feedback form: would you use this cube 
(yes/maybe/no, please explain), what do you like about this cube, what not and provide 
a ‘valuable tip’. 

 

2.4. Data analyses 

The interviews were transcribed verbatim and the data were analyzed following a 
directed content analysis method. The notes of focus groups together with the feedback 
forms were combined into one summary. General themes emerged and these themes 
were used as input for the user requirements document. 

3. Results 

3.1. The needs of the network of caregivers of PWD  

Family caregivers - All nine family caregivers who were interviewed were female, with 
a mean age of 61 year (range 27 to 77). Four of them were daughters of the PWD; three 
were partners; one sister in law; and one neighbor. All interviewees indicated that good 
information provision is very important to fulfill their role of family caregiver. They 
specifically asked for information about how to deal with difficult behavior of the 
PWD. They also indicated that they could not find a clear and up-to-date overview of 
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locally available care facilities. Furthermore, several interviewees expressed their 
interest in contacts with fellow family caregivers. In many cases, day-care was seen as 
a good solution to relieve the family caregiver. Some interviewees were looking for 
suitable volunteers to support them. Besides finding appropriate activities for the PWD, 
creating a safe environment also proved a recurring theme for most interviewees. 
Finally, almost all interviewees mentioned the fact that different professional 
caregivers often ask the same questions and do not know what was previously agreed 
upon. 

Professional caregivers - From the fifteen professional caregivers who were 
interviewed, twelve were female and three were male with a mean age of 48 year 
(range 22 to 69). They represented  a variety of disciplines with eleven different 
functions: two General Practitioners (GP’s), a home mentor, a counsellor specialized in 
care for the elderly, three coordinating nurses, two case managers dementia, a domestic 
assistant, two community nurses, a day activities coach, an employee of a care farm, a 
care and support consultant and a coordinator of volunteers. Interviewees indicated that 
because of this large diversity of professional caregivers involved in the care for PWD 
and the overlap in roles and responsibilities, in many cases they don’t know who 
exactly is involved in a case.  As a result, every professional separately identifies the 
health needs and establishes a care plan. Furthermore, most participants indicated that 
there is a shortage of information about current changes regarding medications, weight 
and hospitalization of the PWD, due to the use of different record systems. Most 
interviewees confirmed the key role of the GP in the care for PWD, but they indicated 
that it often proved difficult to involve the GP in multidisciplinary consultation because 
of time constraints and planning problems. 

Most professional caregivers indicated that it would be a substantial improvement 
if they could access a database with information about dementia and treatment options, 
how to assess care needs of PWD and their family caregivers, assistive technology and 
a clear and up-to-date overview of locally available care facilities.  

3.2. From use case to prototype  

The feedback on the use case was positive; family and professional caregivers indicated 
that such a platform would facilitate communication in the network. There were doubts 
about the use of one shared care plan because of privacy issues and most professional 
caregivers were critical about the extra registration time, because they also use the 
record system of their care organization. Furthermore, some family caregivers thought 
that clear instructions would be essential for those users with limited computer 
experience. 

Subsequently, the first prototype of the platform was built. In the focus groups the 
following cubes in the prototype were presented: ‘Dementia info’, ‘Contacts/Clients’, 
‘Messages’ and ‘Forums’, ‘Calendar/Share Care’, ‘We Care’, registration of health and 
care through ‘My measurements’, ‘Medication’ and ‘Care notebook’. The first 
impressions of the prototype were also positive. Participants indicated that use of the 
platform would promote co-operation with other members of the network, this could 
improve the quality and efficiency of care. Remarks were made about the considerable 
overlap between the cubes. All participants stressed the importance of simplicity and 
several tips for improvement were given. All these user requirements were listed in a 
use requirements document, which was used during further development of the 
prototype. 
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4. Discussion 

This paper reports about the ongoing process of the user centered development of an 
online platform to support family and professional caregivers of PWD. Based on the 
results of the interviews and focus groups a prototype was built, which will be tested on 
its usability, feasibility and desirability during a pilot study in spring 2016. Participants 
were positive about the prototype, but there are still some barriers to overcome. Some 
services, such as providing information about local health and welfare services and 
monitoring of health and safety through the use of video cameras and sensor 
technology have not yet been realized within the platform. For a successful 
implementation, there are issues to be solved concerning privacy and integration with 
record systems of the different professional caregivers’ organizations. 
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Abstract. Aim The scope of the research was to increase the understanding of social 
media’s influence among nurses while highlighting gaps in the literature and areas for 
further research. Methods: The search of PubMed database was performed in November 
2015, using terms to identify peer-reviewed articles that describe the use of social media for 
nursing students or nurse practitioners. A systematic approach was used to retrieve papers 
and extract relevant data. Results: There were identified 23 full text articles involving social 
media and nurse-related terminology. The majority of the studies were interventional 
(n=20) that assessed social media as a teaching tool. Podcasts, Multiplayer virtual worlds 
and mixed social media platforms has also been assessed. Conclusion: Social media is used 
as a tool of information for nurses mainly as the means for engaging and communicating. 

Keywords. Social media, nurse, nursing students, Blogging, 

1. Introduction 

Through online technologies, it is possible for stakeholders to share health knowledge regardless of 
geographical constraints, thus encouraging the advancement of knowledge in health and other fields. 
A literature review of online strategies for knowledge translation showed that knowledge translation 
is becoming a critical component of the healthcare field, and online technologies are emerging as a 
key facilitator of efficient and timely knowledge exchange [1]. 

Social media websites can be classified by Kaplan and Haenlein according to the degree of 
“social presence” and the degree of “media richness” they hold [2]. According to a literature review 
social media offers a mechanism for enhancing the education and expanding the knowledge base of 
students regarding privacy, ethics, health policy, professionalism, and communication, also, it 
assists nurses in building an earlier professional identity and connection with the profession [3]. 

The nursing blogosphere is continuously growing. Nurse bloggers share information about 
case studies of interventions or queried other healthcare professionals about experiences [4]. The 
blogosphere is involved in the healthcare professional’s education, but pedagogical applications of 
blogging besides the communication of information seem to be scarce within nursing education 
since research on how blogging stimulates collaborative learning or enhances student engagement 
and learning is limited [5]. 

Multiplayer virtual worlds are highly accepted by students, appear to provide learning benefits 
that align with other models of simulation and are seen have a major place in nursing curricula [6]. 

The scope of the research is to understand the influence of social media and the importance of 
nurse’s social media usage context in retrieving medical information.  
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2. Methods 

A systematic review followed the Preferred Reporting Items for Systemic Reviews and a Meta-
Analyses (PRISMA) guideline [7] was conducted. Studies that described social media, examining 
relationships between participants through social media usage, stored in PubMed were analyzed. 

2.1. Criteria for considering studies 

Studies in English were included if they reported primary or secondary research, with analytic 
quantitative designs used to answer whether social media is effective for nurses use, and to provide 
context to attributes that may contribute to the effectiveness or lack of effectiveness of the tools 
being studied. This may include: interventional/experimental (engaging the nurse via social media 
platforms) and observational (data observing nurse’s social media behaviors) studies. Social media 
was defined according to Kaplan and Haenlein’s classification scheme [2], including: collaborative 
projects, blogs or microblogs, content communities, social networking sites, and virtual worlds. 

The sample must have included only nurses, nursing students, nursing university staff or 
midwives, all social media users, all genders, age groups and participants from any racial, ethnic, 
cultural or religious groups will be eligible for inclusion, regardless of location. 

Were excluded studies that examined mobile health (e.g., tracking or medical reference apps), 
and real-time exchanges mediated by technology (e.g., Skype, chat rooms) [8]. Were excluded any 
studies that were not available in English. 

2.2. Search strategy 

The PubMed database was searched by November 2015 for relevant articles using 2 search queries 
(Figure 1). The search was undertaken and included papers published up to then. 

A  B  
Figure 1. PubMed search strategy A (left-hand) and B (right hand) 

2.3. Selection of studies 

Data was extracted using home-made standardized forms and any duplicates were removed. In the 
first round of screening, titles and abstracts were screened for inclusion. Following preliminary 
screening, eligibility was assessed through full-text screening. 

A data extraction form was developed and pilot-tested on a randomly selected subsection of 
studies. The data extraction form ensured that the review extracts pertinent data to provide a 
comprehensive synthesis of the literature regarding social media analysis of medical information 
usage. As per the PRISMA guidelines, data was extracted from each study that meets the inclusion 
criteria, including: participants; interventions; results; social media analysis methodology [7]. The 
extraction was done independently by the two reviewers and a consensus extracted data was 
analyzed. 

2.4. Analysis 

Qualitative, quantitative, and mixed-method data that meets the inclusion criteria for the review, 
including methodological rigor, credibility, and quality standards as outlined, were described and 
synthesized using narrative synthesis [9]. Results were presented using a number of outcome 
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statistics where possible to address each research question.  
The narrative synthesis of evidence is expected to be reported, highlighting the key outcomes 

and addressing the research questions. In order to avoid potential biases, key points of difference 
between studies were identified. 

3. Results 

A total of 958 studies involving social media, medical information and nurse-related subject 
headings (MeSH) terminology. Studies not nurse-only-specific (e.g. patient or mixed healthcare 
providers), those who did not involve social media (e.g. mobile applications, e-learning modules) or 
those to which the full text was not available were excluded. Twenty-five studies were finally 
included in the analysis (Figure 2). 

 
Figure 2. PRISMA flow diagram of selection procedure Strategy A and B 

The largest number of original research studies were published in 2013 and 2014 (21.74% − 
95%CI [8.88-43.29]). 

Podcasts (34.78% − 95%CI [17.58-56.33]), Multiplayer virtual worlds (26.09% − 95%CI 
[8.88-47.64]), mixed social media platforms (17.39% − 95%CI [4.54-38.94]), Blogs (13.04% − 
95%CI [4.54-34.59]) were the social media platforms identified as being used most. Facebook and 
wikis were used in one research each. 

The highest percent of studies addressed nursing students (73.91% − 95%CI [52.36-91.12]). 
Percentage of interventional proved significantly higher compared to the percentage of 

observational studies (Z=-8.4264, p<0.0001). 
The investigated samples varied from 7 to 676 with a median of 31.5 (IQR (31.5-152.25)) for 

interventional studies and the sample size varied from 52 to 665 with a median of 276.5 (IQR 
(276.5-595.75) for observational studies; the difference not being statistically significant (Mann 
Whitney test: statistic =-1.4133, p=0.1576). 

4. Discussion 

Over time, with the emerging of social media, nurse faculties were no longer considered to be the 
gatekeepers of all nursing content [10]. The majority of the studies in this systematic review were 
interventional, despite the gap of this type of articles that was previously highlighted by the 
literature [6]. As most of the studies were addressing students, the outcomes assessed were the 
results of training through social media platforms.  

Podcasts, used as teaching method among nursing students were rated as being helpful 
learning tools [11,12], especially for students with long-distance commutes or by students with 
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English as Second Language, studying in English speaking countries [13], and were associated with 
improved exam performance [11]. The use of podcasts was found to be consistent with the learning 
styles of nurses and was a demonstrated and valuable educational resource to review, reinforce, and 
clarify difficult concepts [14].  

The papers addressing nursing students and virtual social worlds showed that synchronous 
online learning had the potential to increase student engagement, which could facilitate learning 
[15,16], independent of race and ethnicity [17]. A study [18] performed on nurses suggested a 
potential benefit in using peer storytelling sessions in a Virtual Social World to facilitate emotion 
expressing. The findings of this review are in line with previous observations [6]. 

Adding to what was already known about blogs [4,5], it was shown that the use of blogs could 
support international educational partnerships and the globalization of the curricula [19] and 
provided the opportunity to enable nursing students to engage in writing reflection, feedback, and 
having more interactions with others [20]. The observational studies were used to better understand 
how social media was used. 

Among nurses [21] and nursing students [22], there were identified concerns regarding the 
adoption of Web 2.0 tools like: usefulness, advantages, compatibility, technology availability, 
resource facilitating conditions and peer, hospital, and senior management attitude.  

Among the nursing teaching staff, efforts were made to confront the new challenges posed by 
social networks to train the professionals. It was demonstrated to be fundamental the staff's skills in 
managing these tools [23]. 

The strengths of the paper lie in the comprehensive and systematic approach of the literature 
review. Nevertheless, there are limitations to this systematic review that warrant considering. First, 
it is possible that, despite the attempts to capture all pertinent articles through the use of numerous 
carefully selected search terms, some relevant studies may have unintentionally been excluded. It is 
possible that studies pertinent to this review may have been missed as a result of keywords used in 
the article selection process. Secondly, another potential limitation of the study is the deliberate and 
detailed approach to reviewing only full-text articles, may have excluded relevant articles. However, 
trends for use of social media within nurses and nursing students were observed, as described above. 

Understanding how nurses and nurses-to-be use social media can enable the development of 
new online-friendly engaging tools. Further exploration and development of these strategies into 
building effective knowledge platforms that can positively impact the sharing process is warranted.  

5. Conclusions 

Most studies done to date have been interventional, examining the engagement 
through social media and the resulting implications. 

Although many institutions remain timid about the use of social media, this review 
demonstrates that social media is being used for a variety of purposes and in a number 
of different ways to engage and educate nurses and they seem to happily accept them 
educational tools. Nursing faculties should elaborate guidelines based on matching the 
technology used by students to the level of access, and faculty staff competences. 
When elaborating such guidelines, it should be taken into account the Nursing National 
and International Organizations’ already existing guidelines on professional usage and 
privacy issues. 
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Abstract. Chronic pain places a significant burden on individuals as well as health 
services. Long wait lists to access public clinical pain management services can 
result, and health outcomes deteriorate. Innovative technologies, such as social 
media provide opportunities to support self-management within the participatory 
health framework. This paper aims to investigate patients’ perceptions towards 
using social media while waiting for clinic access, with a particular focus on 
therapeutic affordances. Seventeen wait-listed patients underwent intervention 
using various social media resources as part of self-management. Thematic content 
analysis of semi-structured interviews examined patients’ perceptions about social 
media use and participation. Three therapeutic affordances were most evident in 
the qualitative data: exploration, connection and narration. Barriers to participation 
were also identified, such as ‘specificity of the resources’. Findings suggest social 
media are perceived positively. However, there is also the need to balance a desire 
to deliver evidence-based practice with patient-preferences in shared-decision 
making about social media use. 

Keywords. Chronic Pain; Chronic Disease; Participatory Health; Patient-Reported 
Outcomes; Self-Management; Social Media; Thematic Content Analysis; 
Therapeutic Affordances 

1. Introduction 

Chronic pain is a serious burden for individuals and healthcare services [1, 2]. Patient-
reported outcomes (PROs) may deteriorate as people wait (often up to 6 months in 
Australia) for access to specialized multidisciplinary pain management clinics [2, 3].  

Innovations with web-based interventions to manage chronic pain have been 
described [1, 3, 8]. These include social media [9-11]. Social media can be 
distinguished from other types of web-based interventions by the use of tools to 
facilitate increased autonomy in user options, engagement in content creation, and 
interaction with other users, including peer to peer [12, 13]. These functionalities may 
contribute to patient self-efficacy and empowerment [1, 14-16]. They may give 
healthcare services the ability to individualize management, reach large diverse 
populations, and provide out-of-hours support [1, 17]. 

To date, very few studies have focused on patients’ motivations and experiences in 
using different social media or actively involved patients in the design process [19]. 
Recent theoretical and empirical work [20-23] has shown clear therapeutic affordances 
of social media amongst PWCP. To establish a role for social media in self-
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management of chronic pain requires greater patient input within the participatory 
health paradigm, acknowledging that there are synergies between the functionalities of 
social media and the individualized needs of patients [24].  

Therefore, the aim of this paper is to examine therapeutic affordances of social 
media that were described by patients within a clinical program of chronic pain 
management. The authors theorize that the different ways individuals choose to use 
social media will generate different health outcomes. Greater knowledge in this area 
may improve patients’ and clinicians’ decision-making about how to use social media 
in pain management. 

2. Methods 

A pilot study implemented a social media intervention for people with chronic pain on 
the waiting list for a specialized pain service. This paper reports on qualitative research 
conducted within the project. The Human Research Ethics Committees of Melbourne 
Health and the University of Melbourne approved this study (ID No. 2014.043).  

 
2.1. Recruitment 
 
Study setting was a large public hospital in Australia serving approximately 900-1100 
outpatient referrals a year. There are usually 200-300 PWCP wait-listed, and wait times 
can be up to 6-8 months for the first appointment. Inclusion criteria included: 
competent in English, regular Internet access with competent usage abilities [25], 
medically stable, willing to register with Gmail and Facebook, and not currently 
undertaking an online intervention and/or using social media for pain management. 
Exclusion criteria included: change in priority status (i.e. intervention required 
immediately) or being discharged from the waiting list.  
 
2.2. The Intervention 
 
General chronic pain social media resources rather than resources specific to any one 
condition were used in this study. This was deliberate and followed an evidence-based 
practice approach to holistic chronic pain management, which focuses on a general 
multi-faceted approach to pain, rather than disease specific avenues [8].  Pre-existing 
social media resources were used in this study, including a large chronic pain support 
community on Facebook, various chronic pain blogs and YouTube pain management 
videos. Patients were requested to interact with the suggested pain based social media 
resources autonomously during the study period. All study investigators (including pain 
clinicians) reviewed and agreed upon the selection of resources. Participants received 
an email from the primary investigator, with links to the suggested social media 
resources and instructional information about how to get started and for using forms of 
social media that they might not be familiar with. The intervention ran for 12 weeks 
with participants commencing at different times because of staggered recruitment.  
 
2.3 Data Collection and Analysis 
 
Qualitative data was collected at monthly intervals via semi-structured phone 
interviews. Interviews were brief (10-15 minutes), giving patients the opportunity to 
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discuss participation and study progress free of coercion.  Interview data were analyzed 
using thematic content analysis (TCA). Firstly, to categorize data according to five 
therapeutic affordances: a) self-presentation – interaction preferences regarding one’s 
online identity, b) connection – connecting with others via social media c) exploration 
– being guided to useful information, d) narration – the shared experience of chronic 
pain and finally, e) adaptation - motivation, frequency and type of use. Secondly, to 
examine any emergent themes surrounding barriers to participation.  

3. Results 

3.1 Participation in the Study 
 
17 chronic pain patients were enrolled into the study. There were slightly more females 
than males (10/17, 59%) and age was spread, with 13/17 (76%) between 18-39 years 
old, and only 1 patient aged older than 50. 10/17 (59%) were never married and level of 
education varied, with 9/17 (53%) completing high school or less and 8/17 (47%) 
obtaining a university degree or greater. Work status showed over half were not 
working due to their health (9/17, 53%). 16/17 were contactable during the study (a 
94.1% success rate). Of these, 12/17 (70.6%) said they had engaged with the resources. 
In total, 9.5 hours of qualitative data was collected from 38 phone interviews.   
 
3.2 Therapeutic Affordances of Social Media  
 
35 quotes were tabulated and categorized according to therapeutic affordance; sample 
quotes are included here. No quotes were negative about social media use and no 
adverse events were reported. The “exploration” affordance was most noted in quotes 
(20/35, 57.1%), followed by “connection” (7/35, 20%), “narration” (5/35, 14.3%) and 
“adaptation” (3/35, 8.6%). No qualitative semi-structured interview data described 
“self-presentation”. 

Descriptive language describing “exploration” included: finding, watching, 
searching, exploring. Using social media to consume information, and precipitating 
learning about managing the underlying condition. As SM034 stated: “I watch a video 
and all of a sudden I learn something new and I’m like ‘wow’, I didn’t know that!”. 
Also described was the utility of using the social media resources to filter useful 
information/guide towards other management strategies. 

Value of the “connection” affordance was supported, with ‘support’ the primary 
underlying reason suggested for connecting with others via social media. Language 
used included: connecting, listening, supporting and communicating. SM028 suggested 
that “..you feel really connected to other people and supported to do something to help 
the situation”. 

“Narration” comments described the emotionally cathartic effect of sharing 
experiences with others. This was entirely skewed towards engaging with the 
experiences of others. Descriptive language used included: experiences, stories and 
therapeutic. SM077 said “it’s good to see this side of things in the videos and learn 
what other people are going through and suggest”. 

Comments pertaining to “adaptation” demonstrated how patients were able to 
change their self-management behaviors and social media use dependent on their 
unique needs at different points in time. These were described using language as 
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follows: when pain is bad, drowsy, concentrate and when I’m in a hurry. For example: 
“I find too much text to read makes it hard to concentrate when the pain is bad or if my 
meds make me drowsy. Video content is easier to digest” (SM034). 

 
3.3 Barriers to Participation 
 
Most reported barriers to participation were: being time poor (7/17, 41%), low 
specificity of resources to patient’s own condition (6/17, 35%) and effects of 
medication on patient concentration (4/17, 24%). Once participant captured the essence 
of resource specificity: “I have a more localized pain condition and most of the 
resources were for generalized conditions so I had trouble relating to many of them” 
(SM021). 

4. Discussion 

The findings of the present clinical study validate previous findings into therapeutic 
affordances of social media [21, 22]. The findings also highlight that certain factors can 
interfere with reaping the benefits of therapeutic affordances of social media. Lack of 
time, effects of medication and lack of personal relevance are human factors rather than 
reflections of the functionality of social media tools. 

The present study tried to replicate social media use in everyday life, that is, free 
of coercion (i.e. engaging, autonomous, collaborative and participatory) rather than to 
deliver a regimented online intervention directing what patients are required to engage 
with and how. This study is thus aligned with participatory models of healthcare, 
suggesting rather than prescribing online resources to place greater emphasis on the 
patient’s preferences and perceptions for their management. However, this does then 
mean study findings are open to analytical bias. This is because freer participant choice 
as to which resources could be used meant the research team could not clearly verify 
exactly which resources patients used. The challenge for future research is to balance 
evidence based practice with patient preferences in shared decision-making between 
clinicians and patients about social media use [16]. 

5. Conclusion 

Results suggest social media use in chronic pain management is perceived positively. 
Knowing which therapeutic affordances underlie social media use will lead to more 
personalized and tailored social media use, and ultimately improve health outcomes. 
However, further larger scale clinical trials and longitudinal follow-up is warranted. 
Findings also show patients have differing perceptions regarding social media’s 
therapeutic utility. In the future, social media resources must resonate with patients on 
an individualized level for them to be more accepted and useful. This will influence 
shared-decision making.  
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Abstract. Consumer Health Informatics (CHI) is a relatively new and 
interdisciplinary field in Medical Informatics. It focuses on consumer- rather than 
professional-centered services. However, the definitions and understanding of a) 
what is a “consumer”? or b) what is health technology in the context of CHI? and 
c) what factors and actors influence the usage of eHealth services? vary widely. 
The CHI special interest group (SIG) – associated with the German Association 
for Medical Informatics, Biometry and Epidemiology – conducted two workshops 
in 2015 to improve the common understanding on these topics. The workshop 
outcomes, the derived CHI–specific meta model and examples how to apply this 
model are presented in this paper. The model supports the definition of multi-actor 
contexts, as it not solely reflects the conventional patient-physician relationship 
but also allows for the description of second health market providers. 

Keywords. Consumer Health Informatics, eHealth, Meta Model 

1. Introduction 

During recent years, a shift in technology towards mobility and its implications on the 
patient-physician relationship has been observed [1]. Nowadays, sensor-equipped 
smartphones enable consumers to keep track on their daily activities, measure calorie 
intake, duration of sleep etc. [2]. This phenomenon is often referred to as “Quantified 
Self” [3] and expresses a pro-active lifestyle of individuals. Mobile health services are 
a huge trend: According to HealthOn, worldwide over 170,000 health apps exist [4] 
which provide health-related information and services to users. Forecasts predict that 
until 2017 about 1.7 billion people will use such services [5]. The market for wearable 
health devices, such as fitness trackers, smart watches or smart contact lenses, is 
expected to be worth over 32 billion USD by 2019 [6]. In this context, Consumer 
Health Informatics (CHI) aims to analyze consumers’ information needs and to 
integrate their preferences into medical information systems [7]. According to recently 
published CHI definitions [8], modern information technology should be used to 
support and empower consumers to manage and make decisions about their own health. 
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However, the aforementioned technological shift also raises new research 
questions. The first question revolves around potential users’ needs, wishes and 
expectations with respect to eHealth services. This is crucial to avoid unsuited software 
and hardware devices which do not meet these criteria. Second, the (pro-active) target 
group for eHealth-enabled services needs to be analyzed, for instance by conducting 
user satisfaction studies. Third, in the domain of eHealth services, the understanding of 
the term “consumer” is still open for debate2. The distinction between consumer and 
patient is diffuse or may even be non-existent when technology or related providers are 
involved.  

In 2015, the German SIG Consumer Health Informatics conducted two workshops 
in which several multidisciplinary Medical and Health Informatics experts discussed 
their understanding and experience in this field. As a result, a new meta model was 
defined to reflect CHI actors and their associated relationships. Furthermore, potential 
barriers for the usage of consumer-oriented eHealth services have been identified. The 
proposed model can be used to express both (a) relationships and (b) influencing 
factors. 

2. Methods 

The first workshop was conducted during the 26th Medical Informatics Europe 
conference in Madrid and brought together several international experts (n=23). 
Participants discussed the usage of consumer-centric eHealth services in their 
respective countries. They were encouraged to brainstorm on barriers and facilitators in 
small groups moderated by SIG members. The primary results were condensed into a 
workshop report [9]. The second workshop took place during the annual GMDS 
conference in Germany in September 2015. The workshop attendees (n=12) reviewed 
the findings of the previous workshop. Thereby, early definitions and relationships 
between four major actors, i.e., consumer – provider – service – technology, could be 
sharpened and refined. Based on these actors, a new CHI meta model emerged. Factors 
which influence pairwise interactions among actors were weighted during an open vote 
at the end of the workshop. For this step, every participant could allocate 1, 2 or 3 
points to each diminishing factor (with 3 being perceived as the most relevant barrier). 

3. Results 

During the workshops, participants developed a common understanding of the terms 
and relationships presented in the following section. 

3.1. Definitions & CHI Meta Model 

Given a legal and financial setting, every citizen or user of health-supporting 
technology is considered a Consumer (C), is able to choose, to trust and to use a 
particular service. According to [10], consumers can be divided into three main 
categories: a) healthy citizens with an interest in personal health and prevention b) 
citizens with a non-persistent disease, i.e., patients, or c) chronically ill patients. 
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Technology (T) is utilized to gain access to health services. This can be smartphones, 
web browsers or printed brochures as well. A Provider (P) supplies any kind of health  
service which consumers have access to. Such a Service (S) is implemented, offered, 
maintained, controlled, etc. by one or more providers.  

Given the model presented in Figure 1, there is no limitation with regard to the 
implemented type of health service. Any digital or conventional service offered to 
consumers fits into this CHI-specific model. Edges between actors represent factors (F) 
which influence the pair-wise relations. Such factors can influence the corresponding 
relation in a positive (“facilitator”) or negative (“barrier”) direction.  

In this context, it is important to understand that most healthcare system 
stakeholders, businesses and institutions are mainly engaged in the first healthcare 
market. This core area of the healthcare industry includes reimbursable drugs or 
hospital treatments. However, CHI extends the focus to the second health market which 
includes for example new goods related to health such as fitness, wellness, sports, OTC 
(over the counter) drugs or personal health services of physicians.  

The second health market is primarily financed by private payments of consumers 
and includes services such as wellness, privately purchased medical devices and 
assistance systems. According to [11], CHI technology should support the following 
strategic objectives for each type of consumer: For group a) healthy citizens: healthy 
food, exercise, lifestyle and environment; for b) patients: efficient and minimally 
invasive diagnostic, side-effect-free therapy and fast recovery; for c) chronically ill 
patients: efficient and minimally invasive diagnostic and personalized therapy, use of 
technical possibilities and integration at home. CHI integrates the different roles and 
needs of the specific consideration of the requirements using modern health 
technologies. 

3.2. Diminishing CHI Model Factors – Barriers  

During different workshop activities, SIG members identified three categories of 
barriers: i) Individual ii) Technical and iii) Social/Organizational barriers, as depicted 
in Figure 2. The blue frame indicates that the context of use plays an important role. 
For example, political aspects such as eHealth initiatives need to be taken into account 
as well as the fit of eHealth solutions into organizational structures or the individual’s 
daily life. Numbers in grey circles indicate the total relevance score of each important 

 
Figure 1: The proposed CHI meta model contains four actors applicable in different settings (here: A/B). 
Edges represent inter-actor relationships influenced in a positive or negative direction by certain factors F. 
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Figure 2: Identified eHealth barriers: rectangles colored in red (i), green (ii) and orange (iii) relate to 
different barrier categories. Grey markers indicate the results of the relevance scoring of the 2nd workshop. 

 

barrier as weighted during the voting process at the national workshop (see Section 2). 
According to the workshop participants, the most relevant barriers were a) bad 
connectivity to eHealth services, i.e., lack of or insufficient access to the Internet, b) 
ethical aspects such as trust in online information or the provider itself. 

3.3. Meta Model Application Scenarios 

For exemplification purposes, we present three different scenarios for a particular meta 
model instance and thus apply the meta model in a practical manner: 

(S1) After his appointment with his GP, Mr. Smith is provided with a brochure 
about type 2 Diabetes prevention. In this “classic” setting, Mr. Smith (C) is a patient, 
here synonymous with a consumer of printed information. His GP takes the role as the 
P of a certain S. Here, the paper brochure is the T used to supply information (S). One 
barrier in this setting might be bad readability of the brochure (F1) or low level of 
health literacy (F2) which hinders Mr. Smith to fully understand and implement the 
proposed suggestions in his daily routine, here: the desired outcome of the brochure. 

(S2) Mrs. Smith wants to lower her risk of getting type 2 Diabetes. She discovers 
that a startup company (P) offers a free app which provides her (S) with suggestions 
for a healthier lifestyle, reminders for daily exercises and a dictionary for important 
terms related to Diabetes. In this setting, Mrs. Smith is a healthy citizen (C) with a 
personal interest in her own health and prevention. To access the Diabetes app she uses 
her smartphone (T1) and/or the tablet (T2) of her husband. A facilitator was the 
interactive guide (F1) which introduced the features to her at the first launch of the app. 

(S3) The GP of family Smith is active on Facebook (T). Recently, he discovered 
that there is a Diabetes interest group (S) moderated by several of his patients (P1-n). 
Members of this group discuss various personal experiences in coping with this 
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disease. In this social media environment, Mrs. Smith (Px) posted a review on the 
lifestyle supporting app she recently discovered. Thereby, she gives motivating advice 
(F1) to other consumers (C) which regularly read posts of this socially-motivated 
group. 

4. Discussion 

In this paper a new approach to model and describe CHI-related settings was presented. 
This model supports the definition of multi-actor contexts, as it not solely reflects the 
conventional patient-physician relationship but also allows for the description of 
second health market providers and of social-media environments. This becomes 
increasingly important as more companies offer services independently of primary care 
providers. Moreover, the proposed model structure enables a distinctive description of 
influencing factors. Such factors are often associated with barriers that decrease the 
quality of inter-actor relationships, thereby diminishing the desired (health) outcome 
for consumers.  

These barriers can be divided into at least three categories. Many of them have 
been identified by a group of international eHealth experts and condensed by members 
of the SIG CHI. Yet, the presented collection may not be complete, as it is a broad field 
of research Moreover, due to the limited number of participants, the practicability of 
the model and the obtained scores for the outlined barriers need to validated with a 
larger group of eHealth experts. The SIG plans to conduct a related national survey on 
this topic in 2016 as part of current activities. 
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Diabetes Applications for Arabic Speakers: 
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Abstract. Today, 415 million adults have diabetes; more than 35 million of 
diabetic adults live in the Middle East and North Africa region. Smartphone 
penetration in the region is high and applications, or apps, for diabetics have 
shown promising results in recent years. This study took place between September 
and December 2015 and reviewed all currently available smartphone diabetes apps 
for Arabic speakers in both the Apple App and Google Play stores. There were 
only few diabetes apps for Arabic speakers; only eighteen apps were discovered 
and considered for this study. Most apps were informational. Only three apps 
offered utilities such as glucose reading conversion. The apps had issues related to 
information quality and adherence to latest evidence-based medical advice. There 
is a need for more evidence-based Arabic diabetes apps with improved 
functionality. Future research of Arabic diabetes apps should also focus on the 
involvement and engagement of the patients in the design of these apps. 

Keywords. Diabetes; Arabic; mHealth; Mobile Devices; Healthcare Applications; 
Apps; Health Informatics 

1.�Introduction 

Diabetes is among the top common chronic conditions globally [1]. Today, 415 million 
adults have diabetes; this number is expected to rise to 642 million by 2040 [2]. There 
is an increasing concern about diabetes and its associated complications in the Middle 
East and North Africa (MENA) region [3]; more than 35 million (9%) of adults aged 
20-79, live with diabetes in this region [4]. Additionally, smartphone adoption has been 
on the rise in the MENA region. For instance, recent reports estimate that 86% of 
Kuwait’s entire population owned smartphones [5]. Moreover, healthcare applications, 
or “apps”, on smartphones have been on the rise with more than 100,000 apps [6], [7]; 
Diabetes apps have a fair share of the apps market [8]–[11]. Diabetes apps enable their 
users to learn about diabetes and its effects on other organs and body systems. Users 
can also track their glucose readings, note their dietary intake, record their activity level, 
and calculate the recommended insulin dosage [12]. Given the rising numbers of 
diabetics in the MENA region, the growing number of smartphone users in the same 
region, and the paucity of studies investigating diabetes apps for Arabic speakers, this 
study was critical. This application review study investigated all currently available 
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diabetes apps for Arabic speakers that were available for smartphones operating with 
the iOS and Android operating systems. Results will provide insights and direction for 
future research and development of mHealth and diabetes apps targeting Arabic 
speakers. 

2.�Methods 

A systematic and exhaustive critical review of all currently available diabetes apps for 
Arabic speakers was conducted between September and December 2015. Both iOS and 
Android operating systems were included. Only apps catering to the Arabic language 
speakers, or apps that have an Arabic interface were considered. In the first step, 
Arabic keywords were identified; the following words were used: (Sukkar-سكر; 
Alsukkar-السكر; Sukkari-سكري; Alsukkari-السكري) To search for the relevant apps, 
both the Apple App and the Google Play Stores were searched using both the web 
interface as well as the respective stores on android and iPhone devices. Detailed 
information on each app were extracted and reviewed including description, 
functionality, and price. All free apps were downloaded and their functions were 
examined closely. 

 Table 1. Diabetes apps for Arabic speakers available for Android and iOS smartphones 

App  �������	�
�� Platform† Type‡ Cost 
��������	�
�	�����
	 	رمضان وداء السكري �	 �	 ����	
����	�����	���	���������	 	أفضل الفواكه لمرض السكر �	 �	 ����	
Diabetes News and Advice أخبار ونصائح مرض السكري	 A I Free 
Treatment for High Blood Glucose ما علاج السكر المرتفع	 A I Free 
����	����	��
������	 ���	 �	 �	 ����	
Alsukari	 	A & i السكري S	 Free	
��������	���	��	���	 ���	 �	 �	 ����	
About Diabetes App عن مرض السكري	 i I Free 
�!�"���
#�	��������	 	سكري الأطفال �	 ���	 ����	
$�	%���	��	��������	 	حياتي سكر �	 �	 ����	
������	���	��������	 	نصائح لمريض السكر �	 �	 ����	
��������	&	�"��'���	 	السكري �	 �	 ����	
(�����	 	ويب طب �	)	�	 �	 ����	
���"�!	*
���"�+����	��	�-�	 ���	 �	)	�	 �	 ����	
��/	��	����	���"�!�	 	طرق الحفاظ على صحتك �	 �	 ����	
7	8"�����:;	<�=	�
�����	&	<�=	�-�									>	��+�;	<�=	�
���:����
�"	&	<�=	���"���	&	<�=	�����"	���/��'		

3.�Results 

3.1.�Android Apps 

A total of eight Android apps were identified on the Google Play Store (refer to Table 
1). Alsukari app enabled diabetics to signup for a social network targeting diabetes 
management and awareness. The app claimed its ability to connect users with a large 
number of diabetics and diabetes nurses. The Diabetes News and Advice was a news 
app that offered the latest news in diabetes management, interventions, and studies. 
Treatment for High Blood Glucose was an informational app that offered static advice 

D. Alhuwail / Diabetes Applications for Arabic Speakers: A Critical Review of Available Apps588



for diabetics on how to manage hyperglycemia. Other similar informational apps 
included Webteb, Health Encyclopedia, Diabetes and Fasting, and Best Fruit for 
Diabetics. The only utility app for Android smartphones was the Sugar Test Converter 
app; it enabled users to convert their blood glucose readings in either mg/dl or mmol/l, 
which is helpful when using different devices requiring different measurement scales. 

3.2.�iOS Apps 

A total of ten apps were identified on the Apple App Store (refer to Table 1); some 
apps had a similar version for Android devices. The Diabetes Aid app offered the most 
functions and utilities among all diabetes apps for Arabic speakers. Users were able to 
keep track of their blood glucose readings, medications, and body mass index (BMI). 
Users were also able to keep notes in a journal and get access to educational 
information about diabetes. The Children’s Diabetes app was designed for young users 
and allowed its users to keep track of their insulin intake, read stories and play 
diabetes-related games. Users were also able to get access to educational information 
about diabetes such as the difference between type 1 and type 2 diabetes. The other 
apps were informational in nature offering general advice and information about 
diabetes and its prevention. These apps were namely: About Diabetes, Advice for 
Diabetics, and Alsukari. My Life is Diabetes app on the other hand offered users access 
to embedded and pre-selected YouTube videos explaining diabetes in Arabic. Although 
not specific for diabetes, the Webteb and the Health Encyclopedia apps offered good 
coverage of diabetes-specific information and advice in Arabic for their users. 

4.�Discussion 

4.1.�Availability and Function 

As evident from the results, there were few diabetes apps for the Arabic language 
speakers. Only eighteen apps in total were discovered in both the Apple App and 
Google Play stores. This number is quite low when compared with the English 
language diabetes apps, which exceed nine hundred apps [13]. All the apps reviewed in 
this study, with the exception of four, were educational and informational in nature 
offering information about diabetes or news articles related to it. Only three apps 
offered utilities that helped their users with glucose reading conversion, or keeping 
track of glucose readings for example. Only one app offered a social network platform 
that connected diabetics with fellow diabetics as well as diabetes nurses.  

4.2.�Health Information Quality 

An alarming and critical problem with all the reviewed apps, and many other health 
apps in fact, is the absence of a quality assurance and safety certification of their 
contained information; many apps were available without medical review or 
endorsement and may not have followed evidence-based medical advice [14]. Health 
apps should be routinely monitored and continuous quality reviews should be enforced 
[15]. None of the reviewed apps provided information regarding the sources of 
information or any assurance of their app’s information quality or medical endorsement. 
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Currently, it is not known if there are any regulatory bodies in the MENA region that 
govern diabetes and other healthcare apps and review them. Moreover, there were two 
apps, not included in the study, that were “prank” apps. The user was presented with a 
picture of a fingerprint, instructed to place their finger on the screen, and a false 
reading of their glucose level was displayed. Such hoax apps can be dangerous if the 
user did not recognize them as a game-like apps and considered the feedback as a real 
reading. 

4.3.�Opportunities  

The results clearly demonstrate the scarcity of diabetes apps for Arabic speakers. There 
are opportunities for smartphone app developers, health informatics professionals, and 
healthcare providers to bridge the gaps and build more evidence-based diabetes apps. 
Governing bodies and health authorities in the MENA region should also consider 
taking a more active role and offer direction and governance over healthcare and 
medical apps development. In concordance with recent evidence [16], future research 
of Arabic diabetes apps should also focus on the involvement and engagement of the 
patients in the design of these apps. Additionally, patient generated data from these 
apps should be integrated into the current health information technology systems, e.g. 
electronic health records [17]. 

4.4.�Study Limitations  

Like other studies, this study has limitations. First, only the Android and iOS operating 
systems were investigated; Microsoft and Blackberry operating systems were not 
investigated due to limited adoption and use in the MENA region. Another limitation 
stems from the focus of the study. There were other apps available for related 
conditions or relevant to lifestyle changes suggested for diabetics (e.g. nutrition apps) 
that were not included. Only apps that focused on diabetes and in the Arabic language 
were studied, because such apps offered the most functions and were most likely to be 
adopted by diabetics. In spite of these limitations, this study successfully uncovered the 
paucity of diabetes apps for the Arabic speakers, therefore highlighting opportunities 
for future research and development. 

5.�Conclusions  

This critical review investigated the availability and functionality of diabetes apps for 
Arabic speakers that were available on the Apple App and Google Play stores. The 
number of diabetes apps for Arabic speakers was low; the majority of the currently 
available apps were educational and informational in nature. There are opportunities for 
health informatics professionals, app developers and healthcare providers to collaborate 
to increase the availability and functionality of apps for Arabic speaking diabetics. 
Patients should be an integral part of any diabetes app development. Future research 
should investigate how to best engage the patients in the care plan using these apps and 
making use of patient-generated data. There is also a need to establish mechanisms in 
the MENA region to ensure that all apps adhere to standards of information quality, 
and based on the latest evidence-based medical advice.  
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Modification of Clinical Protocols via a 

Heterogeneous, Semantic Social Network 
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School of Medicine, Democritus University of Thrace, Alexandroupoli, Greece 

Abstract. Healthcare delivery is largely based on medical best practices as in 
clinical protocols. Research so far has addressed the computerized execution of 
clinical protocols by developing a number of related representation languages, 
execution engines and integrated platforms to support real time execution. 
However, much less effort has been put into organizing clinical protocols for use 
and reuse. In this paper we propose a heterogeneous semantic social network to 
describe and organize clinical protocols based on their provenance, evolution and 
modifications. The proposed approach allows semantic tagging and enrichment of 
clinical protocols so that they can be used and re-used across platforms and also be 
linked directly to other relevant scientific information, e.g. published works in 
PubMed or personal health records, and other clinical information systems. 

Keywords. Clinical protocols, semantic social network, ontology, provenance.  

1. Introduction 

Healthcare delivery is largely based on medical best practices. These are typically 
captured in clinical protocols (or algorithms), that is, detailed statements that set out a 
precise sequence of activities to be adhered to in the management of a specific clinical 
condition  [1]. Clinical protocols are usually derived from clinical practice guidelines, 
which are consensus statements, systematically developed to assist health professionals 
in clinical practice decision-making, and are considered formal general 
recommendations for prevention, diagnosis, treatment, long-term management of 
disease or advice and information  [2]. Often clinical protocols are merged into care 
pathways, which are multidisciplinary plans care that outline the optimal sequencing 
and timing of interventions for patients for integrated care including procedures inside 
and outside the health care unit  [3]. 

Research so far has rigorously addressed the computerized execution of clinical 
protocols and this has resulted in a number of related representation languages, 
execution engines and integrated platforms to support the real time execution  [4], [5]. 
However, much less effort has been put into organizing available clinical protocols. 
Mainly, they are maintained in data silos of the respective issuing body without means 
for straightforward seamless integration and open availability.  
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In this work we build on the paradigm of social associations among human and 
non-human entities alike and propose a novel approach to describe and organize 
clinical protocols for easy use and reuse. The following sections discuss different 
perspectives of clinical protocol provenance, evolution and modification and present a 
novel approach for organizing, and managing clinical protocols via a heterogeneous, 
semantic social network.   

2. Clinical Protocol Provenance, Evolution and Modification 

The clinical protocol origin is of outmost importance for a number of reasons. The first 
is provenance: no one could (or should) trust data purporting to represent medical 
knowledge without the ability to trace it back to its source. Clinical protocols are 
usually derived as detailed manifestations of clinical practice guidelines, which in turn 
are based on scientific medical evidence as published in scientific literature. Sources of 
such evidence can range from small in vitro studies or case reports to systematic 
randomized clinical trials. Evidence based clinical recommendations can be of different 
quality, thus information on their grading is essential. Several systems and approaches 
have been proposed for grading clinical practice guidelines; the most widely adopted 
being the GRADE system  [6].  

Clinical protocols are issued by authoritative institutions, such as national and 
international health organizations and other related regulatory bodies. As legal and 
financial issues may arise from the use and deployment of a clinical protocol, the 
issuing body may prove to be a critical factor. Finally, a protocol may be altered as new 
evidence is available, thus leading to updates and new versions. The time evolution of a 
clinical protocol and the curation of its different versions are important for maintaining 
continuity, especially for legal, financial and scientific purposes.  

While discussing the origin of a clinical protocol, one should also add another 
factor: often clinical protocols are subject to changes during their deployment in 
clinical practice. These deviations may be due to a number of reasons  [7]; most 
common ones include local lack of resources, e.g. diagnostic equipment, a low strength 
recommendation, specific requirements of a concurrent clinical trial protocol, patient 
refusal to follow certain protocol’s steps (e.g. due to religious or other personal issues), 
insurance policy requirements (e.g. to firstly perform a lower cost procedure), 
presenting comorbidities not accounted for in the original protocol, or even health 
professional’s direct disagreement due to new contradicting high level medical 
evidence. For such justified reasons, clinical protocols may be adapted to local settings. 
In this case, one has to record the provenance of the adapted protocol i.e. the initial 
parent protocol.  

In this work, the notion of social media is employed to give a different perspective 
to clinical protocol provenance, evolution and modification, by creating social 
networks of clinical protocols where, amongst else, provenance, evolution and 
modification are used as basic social relationships among clinical protocols, issuing 
bodies and medical practice units in order to drive protocol organization, retrieval, 
evaluation and reuse.  
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3. A Heterogeneous, Semantic Social Network for Clinical Protocols 

Ιn the broader sense, ‘social’ means ‘association, as the word derives from the 
Latin ‘socius’ meaning a companion or associate  [8]. In the first days of deploying 
social internet applications, the term ‘social’ has been used in the narrower sense to 
refer primarily to human aggregates among themselves. Following this first generation 
of human-centered social networks, the notion of object-centered sociality has been 
introduced to describe the fact that strong social relationships are built mainly when 
individuals are grouped together around a shared object  [9],  [10]. In this paper we 
follow a more radical view  [11] for truly heterogeneous social networks where humans 
and nonhuman entities of various types are integrated into the same conceptual 
framework and assigned equal amounts of agency.  

The proposed heterogeneous network can be viewed as a number of distinctive and 
interacting networks of clinical protocols, issuing bodies, health units using the 
protocols, and finally patients who undergo protocols. Interactions and relations 
between clinical protocols are mainly based on their evolution and modification. Each 
protocol which has been derived as a new version or a modification of an existing 
protocol, declares its parent. Following iteratively the ‘parents’ in a chain of ancestors, 
the entire ‘family’ tree of the particular protocol can be compiled. Additionally, there 
are relationships between protocols and their issuing bodies and healthcare units that 
use them in clinical practice. Overall protocol relationships in the social network 
include (Figure 1):  (1) protocol provenance from a clinical practice guideline and/or 
scientific evidence source; (2) protocol provenance from a particular issuing body; (3) 
protocol evolution as an update to a previous version; and (4) protocol modification 
due to a variety of reasons, including different language, clinical restrictions due to 
concurrent clinical protocols, restrictions due to comorbidities, infrastructure 
limitations, patient choices and objections, insurance policy constraints. 
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Figure 1. Clinical Protocols’ relationships in the semantic social network. 

In implementing such a network, major challenges include a unified treatment and 
representation of all types of possible actors as well as the development of a social 
behavior for various nonhuman actors, and subsequently their own associations and 
networks. Both challenges can be addressed by semantic technologies. The profile of 
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the clinical protocol is described by the formal care plan eCP ontology  [12] (available 
at http://purl.bioontology.org/ontology/ECP). This includes attributes that pertain to (1) 
general information, e.g. title, date published, short description; (2) protocol 
classification based on related health issue, and/or clinical goal; (3) issuing body, 
evidence source and quality and level of recommendation; (4) medical condition for 
initializing the protocol; (5) protocol outcomes or exit points; (6) required resources, 
e.g. imaging or therapeutic equipment; and (7) technical information on the protocol 
source files. Issuing bodies and healthcare units are described following the SWRC 
ontology  [13]. Also, the social aspect of non-human actors can be created in a variety 
of ways, including (a) the obvious connections via common tags that are used in their 
profile description; (b) connections based on collective usage and other related 
interaction of human users, i.e. what human users do with the nonhuman entities; (c) 
social connections based on some type of  inheritance, i.e. non-human entities that are 
generated or are the product of other resources, in the sense of the genealogy tree; and  
(d) semantic connections and similarities that can be built based on profile data 
enrichment via controlled medical vocabularies, e.g. UMLS.  

 

Figure 2. Preview of care plan profile including a preview of the editor for the initialization condition. 

 
The current deployment of the proposed social network engine (Figure 2) is 

implemented using LoopBack framework (http://loopback.io) and is accessible at 
http://iris.med.duth.gr/research/ecp. Data storage is based on the MongoDB 
(https://www.mongodb.org) and is publicly available through the Swagger 
programming interface (http://swagger.io/swagger-ui). The social network frontend is 
powered by AngularJS framework (https://angularjs.org) and the graph visualizations 
use Vis.JS library (http://visjs.org). Integration with controlled vocabularies and 
ontologies is via the NCBO BioPortal programming interface 
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(http://data.bioontology.org), while scientific evidence source information is 
automatically retrieved via the PubMed programming interface. 

4. Discussion 

This paper proposes a heterogeneous semantic social network to describe and organize 
clinical protocols based on their provenance, evolution and modifications. The goal of 
our network allows semantic tagging and enrichment of clinical protocols so that they 
are easily accessible from different platforms and also be linked directly to other 
relevant scientific sources and vocabularies. Future plans involve the expansion of this 
social network engine in order to support relationships between doctors and patients. 
This feature promises to reveal clinical protocols’ popularity and acceptability in the 
medical community and additionally the differentiation between the actual results of 
their application and their defined outcomes. 
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Abstract. While Internet communities have become thriving sources of support,
little is yet known about their effectiveness. We retrospectively sampled morbidly

obese (BodyMass Index, BMI>40) women who were active for at least a year in an
Internet community. We compared self-reported weight changes between women

who had high online participation levels (n=71) versus those with low participa-
tion levels as control (n=69). Women who actively participated online lost on aver-
age 7.52%, while those who were passive lost 5.39% of their original body weight.

For active women, there was positive, albeit weak, correlation (r=0.22, p<0.05)
between online participation levels and weight loss, while no significant correla-

tion was noted for the control. Current results indicate modest evidence supporting

active participation in Internet groups as an effective weight loss strategy for the

target group.

Keywords. Diabetes, Social Media, weight loss, Peer Support, Internet Groups

Introduction

Obesity is one of the major risk factors for Type 2 diabetes (T2D), and several approaches

have so far been used to encourage weight-loss without surgery; to delay or even pre-

vent development of secondary complications. Women with extra body fat are at more

risk, accounting for an estimated 77% (and for men = 64%) of new cases of Type 2 dia-

betes [1]. Obese women are at more risk because of the natural tendency to gain weight,

coupled with increasingly sedentary lifestyles with age.

Internet groups and communities have become a popular source of support, but lit-

tle is yet known about their effectiveness [2]. Perhaps these sources of support might

be effective for one user group and not necessarily the other, for example, the elderly,

women, children or teenagers. Further, our understanding of the social interactions and

camaraderie, and how it affects weight loss performance is still limited.

A basic measure of active online participation could be the number of posts a user

submits to a community. Using more complex analysis, we have previously shown that

we can at least try to predict weight loss based on the interaction patterns among patients

in these Internet communities [3], and that persuasive technology could be used to en-
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hance outcomes [4]. The number of protocols for studying Internet systems for solving

healthcare problems, such as weight loss, is increasing [5,6]. While this may seem like

a promising trend, many of these protocols only concern privacy-deficient social media

such as Facebook and Twitter

The goal of this study was to assess effectiveness of a popular Internet group for

older women, with a focus on the morbidly obese sub-group, and to show whether there

was any difference in outcomes for women who were actively participating online verses

those who were passive. This is an important sub-group since physicians would normally

recommend more drastic measures such as surgery or pharmaceutical treatments.

1. Methods

This paper reports on a retrospective analysis of data on older women who were active

for at least one year in an Internet group, and who wanted to loose weight.

We used only the publicly available HTML data from a convenience sample Ameri-

can website. The site has a total of more than 200 thousand registered users. We sampled

a subgroup for older women, parsing the data into a more structured form, and going

through pseudonymization with one-way hashing before the data was used.

We sampled extremely obese (BMI>40) women (n=140, age>50) who were active
for at least a year in an Internet group. We analysed amount of online participation, as

well as the self-reported weight-related data, such as initial weight, weight goal, closing

weight, height, etc. We sampled the women as ’active’ (n=71), in terms of online partic-
ipation, if they posted on average more than once a week, and ’passive’ (n=69) if they
posted once or less a week.

Online participation was measured by the amount of messages the participants

posted or ’posts’. These messages could be in reply to other messages, or they could be
new messages. Private messages within the community were not considered in this study.

Women who underwent bariatric surgery were excluded from the study. Although

drastic measures such as surgery or pharmaceutical treatments are recommended for the

user group, our study only considered this Internet-based lifestyle solution.

2. Results

Table 1 summarizes the descriptive frequencies observed in the sampled data.

Table 1. Descriptive frequencies for the relative weight loss (ie, weight loss in relation to the initial weight, as
a percent)

Active Passive

Mean weight loss 7.52 % 5.39 %

Std Dev 5.76 % 5.20 %

Mode 0.00 % 0.00 %

Minimum weight loss 0.00 % 0.00 %

Maximum weight loss 23.10 % 22.70 %

Skewness of weight loss distribution 0.83 1.27
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(a) Weigh loss distribution for passive users (b) Weigh loss distribution for active users

Figure 1. Relative weight loss distribution for passive and active users, with a normal distribution curve.

From the Table 1, the mean relative weight loss was 7.52% and 5.39% for active

and passive women, respectively. This represents a drop of about 6% of the initial body

weight for both groups combined. The modal weight loss percent was zero for both

groups, and there was little difference in the other extreme, ie. maximum weight loss

between the groups, which was 23.10% and 22.70%.

Fig.(1a) shows the relative weight loss distribution of the passive users, while

Fig.(1b) shows the relative weight loss distribution of the active users. The distribution

for passive users is highly positively skewed (1.27), while the active distribution is mildly

positive (0.83). As can be observed, the majority seem to have lost less than 4% for the

passive group, while the active group had a comparatively larger number of women who

lost much higher percentages.

The two groups combined, Fig. (2) shows that many of the participants only posted

a few posts, a couple of hundreds or less. However, there were some participants who

were very active, posting in excess of a thousand posts.
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Figure 2. Number of posts vs. the relative weight loss

Using bivariate analysis with one-tailed tests, we found positive correlation (r=0.22,

p<0.05) between online participation levels and weight loss for the active group. For the
passive group, the correlation was positive but extremely small (0.06) and statistically

insignificant (p=0.319).
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3. Discussion

These results initially seem to provide a solid case for active participation in weight

loss Internet groups. However, the mean weight loss was not much larger than that of

the minimally active or passive group. Perhaps these results suggest that there are only

marginal gains in increasing levels of participation, once one becomes part of an online

community. However, given that small relative weight losses have been shown to increase

insulin sensitivity, perhaps these results provide sufficient evidence of benefits for obese

women at high risk of developing T2D.

While it is a reasonable assumption that the women may have had a higher than

normal motivation to lose weight because of the excessive weight, we observed that the

majority had only modest weight losses. This observation is consistent with previous

reports in the literature [7].

It is interesting to note that those who were the most active online did not neces-

sarily perform the best. Perhaps this points to the need for moderation, and the need to

move away from the computer or smart-phone; for some real physical exercise. However,

those who publicly declared ambitious weight loss goals, achieved better results. Previ-

ous studies have also reported improved results with use of weight tracking mechanisms.

While the objective measurements were modest for both groups, perhaps other less

objective benefits such as emotional support or just making friends with similar patients

are just as important for total quality of life. It may be important for further studies to

measure both objective weight losses, as well as consider other qualitative outcomes.

Given that methodologies and measurements in this new field are still poorly un-

derstood, we argue that this study contributes to a better understanding of the new roles

Internet-based societies play in healthcare.

3.1. Limitations

Our control group consists of women who already had some exposure to Internet groups.

Perhaps a better control group might have been women who were not exposed to Internet

groups entirely. However, strictly controlled prospective efficacy studies may also be

limited for studying online social interactions because of the Hawthorn effect and other

confounding factors.

Another limitation is that we do not know the start date of the decision to lose

weight; we only know when they joined the Internet group. Additionally, our analyses

do not include women who dropped out within a year of joining. Such women might

have dropped out because they have infact gained more weight, they have joined another

Internet community, or they simply were not motivated to continue. It could also be be-

cause they no longer actively write posts, but rather only follow conversations of others,

and are therefore not captured on our data.

Further to that, people who have committed to lose weight likely try several reme-

dies, many of which cannot be known or accounted for in scientific studies. On the whole,

however, this is likely not important for this effect study, as long as the observed weight

loss can be related to their level of online participation.

Internet data can be unreliable because human input is prone to error or even deceit.

Although this limitation can be severe, it is not unique to our study, because any study

or survey that relies on human input is susceptible. Since we analyse data from large

amounts of participants, it’s is possible any negative effects are minimized.
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3.2. Future Work

For the future, it might be an idea to have well-moderated groups, as the limitations

of misinformation are well-documented [8]. Smart functions that monitor performance

of each individual and issue recommendations or nudges based on prescribed behavior

or deviation from model behaviour may be necessary to sustain motivation for active

participation.

4. Conclusions

Results indicate modest evidence supporting active participation in Internet groups as an

effective weight loss strategy for the target group. Although several factors affect BMI

and weight loss, decoding intricate online interactions promises a greater understanding

of social media, and its relation to weight loss outcomes. This study also raised pertinent

methodological questions that warrant further inquiry.

Acknowledgment

This work was supported in part by the Research Program for Telemedicine, Helse Nord

RHF, Norway.

References

[1] P. G. Kopelman, I. D. Caterson, and W. H. Dietz, Clinical Obesity in Adults and Children. John Wiley

& Sons, Limited, 2009. [Online]. Available: http://books.google.no/books?id=sAmGPwAACAAJ

[2] T. Chang, V. Chopra, C. Zhang, and S. J. Woolford, “The role of social media in online weight

management: systematic review.” Journal of medical Internet research, vol. 15, no. 11, pp. 1–15, Nov.
2013. [Online]. Available: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3868982/

[3] T. Chomutare, A. Xu, and M. S. Iyengar, “Social network analysis to delineate interaction patterns that

predict weight loss performance.” in CBMS, 2014, pp. 271–276.
[4] A. Xu, T. Chomutare, and M. S. Iyengar, “Systematic review of behavioral obesity interventions and their

persuasive qualities.” in PERSUASIVE, 2014, pp. 291–301.
[5] S. L. Pagoto, M. E. Waring, K. L. Schneider, J. L. Oleski, E. Olendzki, R. B. Hayes, B. M. Appelhans,

M. C. Whited, A. M. Busch, and S. C. Lemon, “Twitter-Delivered Behavioral Weight-Loss Interventions:

A Pilot Series,” Journal of medical Internet research, vol. 4, p. e173, 2015.
[6] M. Jane, J. Foster, M. Hagger, and S. Pal, “Using new technologies to promote weight management: a

randomised controlled trial study protocol,” BMC Public Health, vol. 15, no. 1, p. 509, 2015.
[7] E. Brindal, J. Freyne, I. Saunders, S. Berkovsky, G. Smith, and M. Noakes, “Features Predicting

Weight Loss in Overweight or Obese Participants in a Web-Based Intervention: Randomized

Trial,” Journal of medical Internet research, vol. 14, p. e173, 2012. [Online]. Available:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3558051/

[8] A. Y. Lau, E. Gabarron, L. Fernandez-Luque, and M. Armayones, “Social media in health–what are the

safety concerns for health consumers?” HIM J., vol. 41, no. 2, pp. 30–5, 2012.

T. Chomutare et al. / Effectiveness of an Internet Community for Severely Obese Women 601



 

Social Media as Catalyzer for Connected 
Health: Hype or ope? Perspectives from 

IMIA Working Groups 

 
Luis Fernandez-Luque (Panel Moderator) 

Salumedia.com, Sevilla, Spain 
Qatar Computing Research Institute, Doha, Qatar 

IMIA Social Media WG 
luis@salumedia.com 

 
Vivian Vilmarlund 

Linköping University, Sweden 
IMIA Smart Homes and Ambient Assisted Living WG 

vivian.vimarlund@liu.se  
 

Elizabeth Borycki 
School of Health Information Science, University of Victoria Victoria, BC, Canada 

IMIA Health Informatics for Patient Safety WG 
emb@uvic.ca 

 
Stefan Schulz 

University of Graz, Austria 
IMIA Language and Meaning in Biomedicine WG 

stefan.schulz@medunigraz.at 
 

Craig Kuziemsky 
University of Ottawa, Ottawa, Ontario, Canada 

IMIA Organizational and Social Issues WG 
Kuziemsky@telfer.uottawa.ca 

 
Michael Marschollek 

Hannover Medical School and University of Braunschweig - Institute of Technology, 
Hannover, Germany 

IMIA Wearable Sensors in Healthcare WG 
Michael.Marschollek@plri.de 

 
Casimir A. Kulikowski 

Rutgers - The State University of New Jersey, New Brunswick, NJ, USA 
IMIA History in Biomedical and Health Informatics WG 

kulikows@cs.rutgers.edu 
 

H

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-602

602

mailto:luis@salumedia.com
mailto:kulikows@cs.rutgers.edu


 

Abstract. The Internet and social media are becoming ubiquitous technologies that are 
transforming the health sector. Social media has become an avenue for accessing, 
creating and sharing health information among patients and healthcare professionals. 
Furthermore, social media has become a key feature in many eHealth solutions, 
including wearable technologies, Big Data solutions, eLearning systems, Serious 
Games, Medical imaging, etc. These hyper-connected technologies are facilitating a 
paradigm shift towards more connected health. In this panel, representatives of 
different IMIA Working Groups will explore how both hope and hype contribute to 
social media’s catalyzing role in creating connected health solutions. 
 
Keywords: m-Health; Mobile Health; Social Media; Public Health Informatics; 
Consumer Health Informatics; Connected Health, Patient Safety. 

1. Panel Overview: 

Social media is an enabler of many e-Health applications that are meant to transform 
healthcare systems with more connected healthcare models and practices. This cannot 
be achieved without the leadership of the broad medical informatics community. The 
panel will discuss prospects of social media in medical informatics to achieve a new 
paradigm of connected health, defined by the ENJECT-COST project as:  

“Connected Health is a new model for health management. It puts the correct 
information in the correct hands at the correct time. It allows patient and clinicians to 
make better decisions. Decisions that can save lives, save money and ensure a better 
quality of life for the patient during and after treatment. Connected Health is not just 
about technologies. It’s about connecting people and information within a system – the 
healthcare system” 1 

The role of the medical informatics community in this paradigm shift is crucial to 
deal with key aspects such as human factors, organizational factors, data, knowledge, 
etc..  For this reason our panel brings together representatives from different EFMI and 
IMIA Working Groups. The main objectives of the panel are: 

1.   To provide an overview of the different EFMI and IMIA Working groups and 
to foster collaboration among them. 

2.   To promote discussion of Connected Health within the Medical Informatics 
research community taking into special consideration the ENJECT - COST Action. 

3.   To discuss future opportunities and concerns that can leverage the application 
of social media in the health domain. 

4.  To discuss approaches for the evaluation of connected health solutions. 
 

An introductory overview by the moderator, will be followed by 5 minute summaries 
from each WG, a 30 minute Question-and-Answer period for audience discussion, and 
will end with a brief overview and conclusion by panel members.  

 

                                                           
1 http://enject.eu/about/  
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2. Working Group Summaries and Participants: 

Social Media WG - Brings together professionals in medical informatics and health-
related social media.  
.     Luis Fernandez-Luque, PhD (Salumedia, Sevilla, Spain). He works on eHealth and 
social media, is Chair of this WG, and is on the ENJECT Management Committee.  
Smart Homes and Ambient Assisted Living WG – Involves eHealth services and 
implementation methods for home healthcare (Smart Home) applications. 
� Prof. Vivian Vimarlund (Linköping University, Sweden) is the chair of the 

Working Group, with research focusing on eHealth.  
Health Informatics for Patient Safety WG – How can social media improve health 
care safety, through citizen engagement in their health care? 
� Dr. Elizabeth Borycki RN PhD (School of Health Information Science, University 

of Victoria, Canada- is Vice-Chair of this WG and carries out reseach on health 
information systems and their impact on patient safety. 

Language and Meaning in Biomedicine WG – Extraction of meaning from 
challengingly heterogeneous data sources, especially social media, using semantic 
technologies will be the focus of discussion.  
.    Prof Stefan Schulz (University of Graz, Austria) is vice-chair of the working group 
and has been working for many years on medical language processing and data mining 
among other fields.  
Organizational and Social Issues WG - Organizational, socio-technical, ethical, and 
individual behavioural issues surrounding the introduction and use of informatics 
applications of social media in the health domain will be the main focus.  
� Dr. Craig Kuziemsky (University of Ottawa, Canada) is director of the Health 

Systems MS program at the University of Ottawa and Chair of this IMIA WG. His 
research involves novel modeling of information and communication technology 
systems to enhance collaborative healthcare. 

Wearable Sensors in Healthcare WG - Promoting comprehensive platforms for 
information exchange and scientific collaboration incorporating wearable sensors and  
technologies are a natural application for social media methods. 
� Prof. Dr. med. Dr.-Ing. Michael Marschollek (Hannover Medical School and 

University of Braunschweig - Institute of Technology, Hannover, Germany) chairs 
the WG, working on the analysis and integration of multimodal data for 
individualized patient information extraction from sensors within health systems. 

History of Biomedical and Health Informatics WG The evolution of topics and 
trends in our field demonstrates the socially-challenging effects of health media, and 
the difficulties of developing “socially-responsible human-machine systems”.  
� Prof. Casimir A. Kulikowski (Rutgers University, USA) carries out research in 

artificial intelligence and biomedical informatics, focusing on the cognitive and 
social impact of healthcare systems. He is chair of the History WG of IMIA.  
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Gamified Design for Health Workshop 
Guido GIUNTI MD, Salumedia, Spain 

guidogiunti@salumedia.com 

1. Workshop Organization 

Guido Giunti MD, Salumedia, Spain 
Guido Giunti MD is the Medical Advisor at Salumedia Tecnologías and PhD 

Candidate at the University of Oulu, Finland as part of the Horizon 2020 CHESS 
Programme on the subject of the use of gamification for behavioral change in chronic 
diseases. His PhD project involves persuasive interventions through mobile 
applications in chronic disease patients and is experienced in the use of game design 
for health and medical education. 

 

2. Workshop Description 

Abstract 
Increasing lifespans for chronic disease sufferers means a population of young 

patients who require lifestyle intervention from an early age. For multiple sclerosis 
(MS) patients, social problems begin with the decline of cognitive skills and their 
quality of life is affected. 

In this workshop, organizers will propose participants to work on different 
gamification design approachs to solve MS patients’ engagement problem. Participants 
will obtain skills that can be extrapolated to other conditions that require patients 
change to adopt a different behavior.  

At the end, participants will present their proposed gamification design and discuss 
and comment each solution, assessing potential unintended outcomes and advantages.  

  
Keywords: Gamification, multiple sclerosis, mobile, physical activity 

 
Format  

Timeline  
● 15’ Presentation, and introduction to the problem to solve 
● 15’ Groups creation, and explanation of the methodologies 
● 45’ Hands-on exercises 
● 15’ Results sharing and conclusions 

 
Description 
Increasing lifespans for chronic disease sufferers means a population of young patients 
who require lifestyle intervention from an early age. For multiple sclerosis (MS) 
patients, social problems begin with the decline of cognitive skills. Quality of life is 
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impacted, and embarrassment can lead to avoidance of social situations and work 
obligations causing societies to suffer economically. Studies show how physical 
activity can alleviate the fatigue and flu-like symptoms of MS treatment, as well as 
contribute to the general patients’ quality of life. However, adherence to physical 
activity is generally quite low.  
 
In this workshop, organizers will propose participants to work on different gamification 
design approachs to solve MS patients’ engagement problem. Participants will obtain 
skills that can be extrapolated to other conditions that require patients change to adopt a 
different behavior. Through being part of this workshop, participants will be taking part 
of Dr. Guido Giunti’s PhD research project and any output produced may be used for 
his research.  
 
The workshop will start with an introductory talk about gamification and MS patients’ 
needs with a duration of approximately 15 minutes. Organizers will go through 
different examples of general gamified social IT-based solutions to help attendants get 
a better sense of what is currently in the market and any underlying game mechanics. 
Also during this introduction, participants will receive a brief explanation on what 
struggles MS patients go through and how physical activity can benefit them. 
 
Participants will be separated into different work groups of similar size where each 
group will receive instructions on a different method for gamification design. One 
group will be given Salumedia’s Gamification framework that takes advantage of 
proven gamification techniques and Bartle’s Player Typology in combination with 
User-Centered Design principles. The other group will use the GameOn Toolkit, a 
Gamification Canvas with similarities to the Business Model Canvas. This model uses 
a boardgame-like approach to gamification, using cards and boards to clearly 
differentiate elements and actors of the system they are creating. Participants will use 
their assigned methodology to brainstorm and produce gamified solutions for MS 
patients. This activity has an approximate duration of 60 minutes. 
 
Both groups will present their proposed gamification design at the workshop’s final 
section, this will allow participants to discuss and comment each solution, assessing 
potential unintended outcomes and advantages. A badge and a certificate of completion 
will be given for each attendant before they leave the workshop. 
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Panel: Big Data & Social Media for 

Empowering Patients with Diabetes  

Luis, Fernandez-Luque 

Qatar Computing Research Institute, Qatar Foundation, Doha, Qatar 

IMIA Social Media Working Group 

lluque@qf.org.qa 

 

Yelena, Mejova 

Social Computing Group 

Qatar Computing Research Institute, Qatar Foundation, Doha, Qatar 

ymejova@qf.org.qa 

 

Miguel-Angel, Mayer 

Research Programme on Biomedical Informatics (IMIM) 

IMIM-Universitat Pompeu Fabra, Barcelona, Spain 

mmayer@imim.es 

 

Per Erlend, Hasvold 

Be Healthy – Be Mobile, mHealth for Non-Communicable Diseases 

Prevention of Non-communicable Diseases (PND) 

WHO, Geneva,  Switzerland  

hasvoldp@who.int 

 

Surabhi, Joshi 

Be Healthy – Be Mobile, mHealth for Non-Communicable Diseases  

Prevention of Non-communicable Diseases (PND),  

WHO, Geneva, Switzerland  

joshis@who.int  

Abstract: Millions of people living with diabetes are using mobile phones, Internet and 

social media to socialize with other patients, share experience or search information 

relevant for their self-management. This phenomena is leading towards a new paradigm 

of hyper-connected diabetes digital self-management. This is also leading towards an 

explosion on data, a large amount of data is collected on populations around the world. 

This panel will address the opportunities this data presents, discuss the latest research 

that uses it, and the limitations and other concerns. 

 

Keywords: Big Data, Social Media, Diabetes, mHealth, Internet, Public Health 

 

1. Panel Description  

 

We will explore different cases and scenarios in this panel aiming at providing an 

interesting ground the academic discussion. The following short talks (15 minutes 

each) are planned to inspire a round table of Questions and Answers (30 minutes).  
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Social Media for Diabetes Self-Management (QCRI-Qatar Foundation, Luis 

Fernandez-Luque): this talk is designed to provide an overview on the state of the art 

with regards of the use of social media in diabetes care and prevention. We will focus 

on several examples on social media applications for diabetes empowerment such as a) 

social networks, b) social apps, c) social games, d) MOOCs.  

 

Social Media Analysis for Surveillance of diabetes risk factors (QCRI-Qatar 

Foundation, Yelena Mejova PhD): this talk will focus on how social media can be used 

to monitor risk factors of diabetes. The talk will be based on the experience of the 

Qatar Computing Research Institute tracking obesity and dietary behavior through 

social media. This information is highly correlated with nation-wide obesity and 

diabetes prevalence in US, and provides predictive power beyond demographics. Social 

media data also allows to observe network effects in health-related behaviors. Social 

interactions, and the (un)healthy behaviors they encourage, are easily quantifiable on 

these websites, and allow for global analysis.  

 

Big Data, Social Media and Clinical Information (Research Programme on 

Biomedical Informatics IMIM-UPF, Miguel A. Mayer): In the last few years we have 

seen an explosion in the number and diversity of resources and databases with health 

information such as EHR, PHR, epidemiological data, drug databases and all the 

‘omics’ data. In order to exploit this information efficiently, it is critical to develop 

tools that facilitate the integration of information of different formats and vocabularies. 

In this context, the European Medical Information Framework (EMIF) is developing a 

common platform to promote the integration and access to existing information from 

several resources. In this scenario, the use of health information from social media can 

contribute to complete the health picture of population and patients. EMIF has received 

support from the EU/EFPIA Innovative Medicines Initiative JU (grant nº 115372). 

 

Be Healthy - Social mHealth for Diabetes Management and Prevention (WHO): Be 

Healthy – Be Mobile is an initiative by WHO and ITU on mHealth for Non-

Communicable Diseases. The program started in 2013 and currently have eight 

countries (such as India, UK and Senegal) running national mHealth services that are 

on their way to becoming national services.  Be Healthy projects are focused on COPD, 

cervical cancer, hypertension and diabetes. A wide range of technologies are used in Be 

Healthy, including SMSs and Social Media.  In this talk, we will discuss how social 

media can be a carrier for health education (including diabetes) in low-income 

countries and explore the role of governments and global organizations. 

 

2. CVs of Panel Organizers  

 

Luis Fernandez-Luque PhD  (Qatar Computing Research Institute, Doha, Qatar). He 

has more than 50 peer-reviewed publications, 32 of them indexed in PubMed and cited 

over 750 times in the last 5 years (according to  Google Scholar). He has been 

coordinating national projects and participated in numerous international projects. He is 

currently the Chairman of the Social Media Working Group of the International 

Medical Informatics Association. 
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Yelena Mejova PhD (Qatar Computing Research Institute, Doha, Qatar) is a 

researcher in social computing with special interest in public health monitoring using 

social media, including the surveillance of health risks (e.g. dietary).  She got her PhD 

at the University of Iowa (USA) in the topic of sentiment analysis within and across 

social media. Currently she works in the Social Computing Research Group at the 

Qatar Computing Research Institute where she is leading several health-related social 

computing projects. 

 

Miguel-Angel Mayer MD, PhD, MPH (IMIM-Universitat Pompeu Fabra, Barcelona, 

Spain) is a specialist in Family and Community Medicine with experience in the 

National Health Service in an Internal Medicine Department and in Primary Care. He 

was the director of Web Mèdica Acreditada Department of the Medical Association of 

Barcelona. Currently he is a researcher at the GRIB and associate professor of 

Biomedical Informatics at the UPF Medical School. He has been involved in eight 

funded research European projects since 2002, in areas such as ICT strategies, 

Semantic web, re-use of EHR for research and Social Media analysis. 

 

Per Erlend Hasvold (WHO, Geneva, Switzerland) - has over 20 years of experience in 

Telemedicine and eHealth. Before taking a new position at the World Health 

Organization he was the section leader at the Norwegian Centre for Integrated Care and 

Telemedicine, University Hospital of North Norway, and has been a lecturer at the 

International Master of Science in Telemedicine and eHealth at The Arctic University 

of Norway, and was the Administration Manager of Tromsø Telemedicine Laboratory. 

 

Surabhi Joshi (WHO, Geneva, Switzerland). She is the focal person for country 

implementation of the mHealth initiative in the African, South-East Asian and Western 

Pacific Regions of the WHO, and for the monitoring and evaluation of mHealth. Prior 

to this, Surabhi was working at WHO Geneva on strengthening country health 

information systems. She has previously worked at the International Union for TB and 

Lung Diseases (IUTLD) in New Delhi, UNAIDS Technical Support Facility at Nepal, 

and the National AIDS Control Organization, Ministry of Health, Government of India 

in New Delhi.  
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A Faculty Peer Network for Integrating 
Consumer Health Solutions in Nursing 
Education: Contextual Influences and 

Perspectives 
Moderator: Glynda Doyle RN, MSN 

British Columbia Institute of Technology, British Columbia, Canada 
Glynda_Doyle@bcit.ca  

Abstract. The Canadian Association of Schools of Nursing and Canada Health 
Infoway recently launched a national project to facilitate the integration of digital 
and consumer health solutions into undergraduate nursing programs across Canada. 
Led by eleven nursing faculty members with expertise in informatics, the Digital 
Health Nursing Faculty Peer Network provided a forum for mentorship and 
support to other nursing faculty (72) across Canada and facilitated the 
development of a number of strategies to advance the incorporation of digital 
health content into undergraduate nursing curricula (e.g., the creation of a Faculty 
Toolkit for teaching Consumer Health Solutions). In this panel presentation, 
contextual and regional influences as well as specific perspectives related to the 
experience of each of the panelists within the Faculty Peer Network project will be 
outlined and discussed.   

Keywords. Nursing education; consumer health; digital health; peer network; 
nursing informatics competencies 

 

1. Panel Organization 

Elizabeth Borycki, RN, PhD, School of Health Information Science, University 
of Victoria, Victoria, British Columbia Canada, emb@uvic.ca, Dr. Elizabeth Borycki 
RN PhD is an Associate Professor and Vice-Chair of the IMIA Health Informatics for 
Patient Safety Working Group and has extensive experience examining the effects of 
health information systems upon Patient Safety. 

Karen Furlong, RN, MN, PhD, Senior Teaching Associate, University of New 
Brunswick, Saint John, Karen.Furlong@unb.ca – Dr. Furlong is involved in several 
informatics-related activities including: President Elect for both the New Brunswick 
Nursing Informatics Group (NBNIG) and the Canadian Nursing Informatics 
Association. These professional activities are closely aligned with Dr. Furlong’s 
interest in supporting faculty with the integration of informatics content into nursing 
curricula.   

Manal Kleib, RN, PhD Assistant Professor, Faculty of Nursing, University of 
Alberta and a Health Informatics Consultant at Alberta Health Services, 
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manal.kleib@ualberta.ca – Dr. Kleib is the founder of the Nursing Informatics 
Association of Alberta (NIAA) and a strong advocate for advancing nursing practice in 
Canada through informatics and digital health. Currently, she is leading a number of 
research projects focused on informatics competencies assessment and development in 
nursing.  

Lynn Nagle, PhD, RN, FAAN, Assistant Professor, Lawrence S. Bloomberg, 
Faculty of Nursing, University of Toronto, lynn.nagle@utoronto.on.ca. With more than 
30 years of experience, Dr Nagle is recognized internationally for her work in 
informatics. The Founding President of the Canadian Nursing Informatics Association, 
she has extensive experience with the use of information and communication 
technologies in healthcare.  She has her own health informatics consulting practice and 
is also an Assistant Professor at the University of Toronto, Lawrence S. Bloomberg 
Faculty of Nursing. 

 
Timeline of activities 
Ms Doyle will introduce each of the panelists and briefly frame the presentation and 
the development of The Canadian Association of Schools of Nursing (CASN) and 
Canada Health Infoway (Infoway) Digital Health Nursing Faculty Peer Network in the 
context of social media and participatory health. Panelist presentations will each last 10 
minutes and panelists will emphasize how this project assisted faculty in understanding 
how nurse-patient relationships and regulatory standards are evolving in response to 
consumer health solutions with a focus on social media and participatory health. 

� Dr. Lynn Nagle will provide an overview of the Digital Health Nursing 
Faculty Peer Network project, describing deliverables, structure, and progress 

in relation to the development of digital health competencies in undergraduate 

nursing education. 
� Dr. Elizabeth Borycki collaborated with nurse educators and practicum 

coordinators as part of her Peer Leader work.  Elizabeth will discuss the 
methods, issues and considerations when integrating nursing informatics and 
social media competencies into a student nurse practicum context.  

� Dr. Karen Furlong collaborated with nurse educators within the Atlantic 
provinces. She will explore two key collaborative peer network projects: 1) a 
team approach in mapping CASN nursing informatics competencies within a 
bachelor of nursing program; and, 2) the development an innovative activity 
for undergraduate nursing students in a classroom setting.  Enhancing student 
awareness of professional accountability was a primary learning objective for 
this second project in the use of social media.  

� Dr. Manal Kleib collaborated with nurse educators as well as nurses in 
practice to facilitate the uptake of nursing informatics competencies and 
digital health in Alberta. She will discuss: (1) the development of a nursing 
informatics specialty practice group in Alberta (NIAA); (2) the importance of 
creating continuing education opportunities in informatics to support nurses in 
practice, and (3) examples of learning activities developed through the Peer 
Leader Network project to increase students’ understanding about social 
media tools.  

There will be about 40 minutes for questions and discussion. The following are a 

sample list of debatable questions:  
1. Many clinicians continue to resist consumers having direct access to their 

clinical data. Is this reasonable? 
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2. Consumer health solutions are shifting the power differential between 
clinicians and patients; should this be a concern? 

3. What other methods could CASN-Infoway utilize to help spread the diffusion 
of consumer health competencies and knowledge throughout Canadian 
nursing educators? 

Panel Description 

Over the last decade, digital health technology use in the nursing profession (including 
electronic health record, medication administration technologies, social media, and 
other point-of-care and mobile technologies) has become an expectation. Additionally, 
there has been an increase in society’s uptake and interest in the use of consumer health 
applications such as wearables, remote patient monitoring, social networks and mobile 
health applications. The field of consumer health informatics has evolved to bridge the 
gap between patients and healthcare providers. CASN and Infoway recognized the need 
for support for nursing faculty integrate consumer health informatics education in 
addition to the already developed Entry-to-Practice Nursing Informatics Competencies 
for baccalaureate nursing programs in Canada [1] which resulted in CASN and 

Infoway’s creation of a Digital Health Nursing Faculty Peer Network.  
Eleven nursing faculty, Peer Leaders, with backgrounds and interest in nursing 

informatics, are leading and developing this network specific to schools in the region in 
which they work. These Peer Leaders recruited 72 nursing faculty (with an initial goal 
to recruit 70), by targeting faculty at schools in their region, to participate in the Peer 
Network. The Peer Leaders co-develop learning plans with nursing faculty to determine 
their specific learning objectives. CASN provided access to a learning management 
system and web conferencing software to facilitate peer-to-peer communication and 
resource sharing. Peer Leaders and participants in the Network share their success 
stories and teaching strategies in relation to integrating consumer and digital health, an 
emerging practice focus currently lacking faculty resources. 

Challenges reported by the Peer Leaders and the faculty to date included: 
connecting by distance, making connections with faculty, competing demands on 
nursing education, and a lack of support for digital health content inclusion. The Peer 
Leaders reported some initial successes including course and curriculum reviews to 
look for opportunities for integrating digital health, increased awareness of the CASN 
competencies and other digital health resources, and opportunities to conduct research.   

The CASN-Infoway Digital Health Nursing Faculty Peer Network has been a 
successful, innovative grassroots initiative that has produced momentum, awareness, 
and uptake of nursing informatics specifically related to digital and consumer health 
within undergraduate nursing education.  In addition to overall conclusions related to 
the Peer Network project as a larger entity, each panel presenter will provide their own 
unique insights related to the importance of deeper adoption and assimilation of 
consumer health competencies into undergraduate nursing curricula.  
References   
[1] Canadian Association of Schools of Nursing. Nursing informatics entry-to-practice competencies for 

registered nurses. Retrieved from http://www.casn.ca/en/Whats_new_at_CASN_108/items/123.html. 
2012. 
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Use f Social Media n Facilitating Health 
Care Research Among Nursing and Allied 

Health Undergraduates in Sri Lanka  

S.N. Silva a,1  
a

 Postgraduate Institute of Medicine, University of Colombo 

Abstract. A mentoring program was designed to promote conduction, completion 
and dissemination of undergraduate research among Nursing and Allied Health 
students in Sri Lanka. Several social media platforms were used; mainly the 
Facebook, YouTube and Google Hangouts. Knowledge sharing, interaction and 
collaboration were promoted. Student motivation was also done. Research 
presentation skills and applying for conferences was also facilitated. Over 90% of 
the participated 262 students completed a research project and close to 50% 
presented them both locally and internationally.  

Keywords. Social Media for Research, Undergraduate Research,  Facebook for 
Research, Nursing Research, Social Media for Nursing, Health Care Research 

1. Introduction 

The importance of undergraduate research has been emphasized by many researchers 
and scholars. Lopatto conducting a research on undergraduates tendency to do research, 
in 2004 stated that among undergraduates who were willing to do research during their 
undergraduate study period showed a higher tendency to enter post graduate studied 
(83%)” (1). In Sri Lanka however health fields except medicine (nursing or other allied 
health fields) have limited opportunities for continuous education, higher education or 
research. In the present IT and social media dominated era, it was thought to formulate 
a research question as “Can a social media based mentoring program stimulate Health 
Care Undergraduates be to conduct and disseminate Research?” Therefore, the 
objectives were to undertake a strategy to promote undergraduate Research and to 
assess the presented researches at the end of the promotion strategy  

2. Methods 

An interventional study was conducted from 2013 – 2015 among Nursing (mainly) and 
Allied health sciences students at the International Institute of Health Sciences, Sri 
Lanka. 262 students with no research experience (following diplomas and bachelors 
degrees) were chosen (210 Nursing and 52 Allied health). A mentoring program similar 

                                                           
1 S.N.Silva email: snishansilva@gmail.com. 
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to that conducted at  the Texas A&M University-Kingsville (2) was conducted to aid in 
the design, conduct, analysis and dissemination of original undergraduate research 
projects using the social media platforms like Facebook, Youtube and Google hangouts 
to facilitate mentoring. A post Interventional analysis was done on the interactions 
made on Facebook groups, locally and internationally presented researches.  

3. Results 

Of the Facebook interactions 12% of the posts were links, 8% were videos and 22% 
were photos. On average there were 3.04 comments per post. Out of the entire group 
activities 23% were comments. 86% of the posts had some sort of an interaction.  
Out of the 262, 239 students (91.2%) completed their research projects. Out of these 
129 were presented. Out of them, 87 were oral and 42 were poster presentations. 54 
were individual and 31 were Collaborative projects (24.03%). Out of the entire group 
(262) students 49.2% have presented researches. Most of the presentations were by 
Nursing Students (78%). Out of the presented researches 72.86%% were from the 
Diploma level. 104 were surveys, and 25 were qualitative researches. 32 students went 
out of the country to present their researches. Qualitative Analysis showed Facebook 
being useful to promote student-teacher interactions in terms of communication, 
information sharing, providing feedback (in both directions), collaborative learning and 
for self directed learning. YouTube and Google hangouts were particularly useful in 
information sharing and retrieval.  

4. Discussion 

Over 90% of students completed their researches and close to 50% presented them. It 
seems that the use of social media were not merely an adjunct or a paralleled support, 
but at times may be the main content delivery mode for some aspects of research 
teaching. Further research should be done on a more structured content delivery plan 
balanced between class room teaching and using social media. 

5. Acknowledgments 

I acknowledge the support given by IIHS - Sri Lanka. 
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Effects of Using Multimedia Situational 
Teaching in Establish Nurse-Patient 

Relationship for New Nurses 

Jing-Yi LINa,  and Hui-Fen CHENb 1

a
 National Cheng Kung University Hospital 

b
 National Cheng Kung University Hospital 

Abstract. In recent years, endless stream of news for medical violence to make 
Nurse-Patient Relationship (NPR) was valued. This study is using Multimedia 
Situation Teaching (MST) to intervene in Nursing training process keep 6 months, 
probe the effects of new nurses to establish of NPR. Choose 11 new nurses in a 
medical ward for the study. Using Therapeutic Interpersonal substantive capacity 
questionnaire survey effects of new nurses establish NPR. After intervention, 
94.45% of new nurses can use positive attitude to establish NPR, 90.90% of new 
nurses represent MST can effectively convey the right attitude in a clinical 
situation. Using MST can effectively improve new nurses established NPR, we can 
further enhance the quality of Nursing care, reduce the incidence of medical 
violence. 
Keywords. Multimedia Situational Teaching, Nurse-Patient Relationship, New 
nurses, Positive attitude, clinical dilemma 

1.Introduction 

NPR is a professional process of socialization, with Nursing, attitudes, behavior and 
get along with patients and their families. A well NPR can enhance the quality of 
Nursing care, reduce the violence of medical. [1] [2] 

Using multimedia teaching can replace the shortcomings of traditional teaching, it 
can exact convey attitude and behavior, also can use image produces imitative learning.
[3] Therefore, this study uses MST  to promote new nurse establishes a well NPR. 

2.Methods 

This study adopted convenient sampling, nurses who has over 2years experience was 
excluded, choose 11 new nurses in a medical ward. MST was made by use clinical 
situation was divided into two sections, one section showing a nurse establish a well 
NPR after using empathy, caring, listening, etc., positive attitudes in dealing with the 
patient's needs. Another one is using impatient dialogue, perfunctory act, ignored, etc., 
negative attitudes to deal with patient's complain lead to clinical conflict, then use 
video recording, put in the new nurse training process, and then clinical preceptor 
guide them to use positive attitude to face a clinical dilemma. 
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Using Therapeutic Interpersonal substantive capacity questionnaire of Taiwan 
Society of Psychiatry, keep using MST after 6 months to fill out the questionnaire. And 
the last plus new nurse's for MST comment in the questionnaire. 

3.Results 

The results show 94.45% of new nurses can use positive attitude to establish NPR. 
4.55% of the new nurses still unable to do that, found that new nurses only have 
6-7months of Nursing experience. 

Analysis of new nurses who comment on MST, 90.90% of them represents MST 
compared to traditional teaching can convey the right attitude for them; 9.10% of them 
represents MST is more easziler to understand how to establish a well NPR.  

4.Discussion 

Under the MST the important effect is new nurse can successfully use positive attitude 
to establish a well NPR. And Nursing experience will also affect the NPR 
establishment, new nurse has to still enrich their professional knowledge and skills, can 
effectively establish a well NPR. 

In the future, will modified MST then use in health education group, doctor and 
nurse's communication, because of  need the all of Healthcare team member together 
effort to build a better medical environment. 
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Abstract.  To encourage the use of social media, Finnish Nurses Association 
worked on social media guidelines. The aim was to strengthen the use of social 
media as a tool for nurses for sharing of professional knowledge as well as the 
acquisition of knowledge in their free time and in the work field. Guidelines were 
based on Nurses Ethical Guidelines and was supplemented by literature review. To 
enforce the guidelines into action, was nursing twitter chat, #HOIchat, started. In 
addition, yearly held Finnish Nurses conference had a workshop where anybody 
could come for detailed information of social media tools and platforms as well as 
personal lessons how to get started and how to use various social media tools in 
everyday nursing.  

Keywords. Nurses, nursing, guidelines, social media, twitter.  

1. Introduction 

Social media can be one of the operational environment in nursing care. The key is the 
interaction between nurse and client/patient using electronic tools (eTools). Social 
media eTools and applications can be used with computer, tablets or smartphones.  

Using social media in direct patient contact is rare. However, the society is using 
social media in communication, information retrieval and information transmission, 
which can be applied into nursing. 

2. Methods 

Literature review and the nurse's ethical guidelines were used in forming social media 
guidelines to encourage the use of different tools and environments in nursing. In 
literature review, the aim was to synthesize the literature of using social media and 
various eTools in nursing. Also other existing guidelines for using social media in 
professional purpose were analyzed. 

3. Results 

The guidelines were summarized into six points. Firstly to use only for the benefit of 
the patient. Secondly to remind of the professionalism in the communication and 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-617

617



relations with patients. Thirdly to pay attention to confidentiality and professional 
secrecy. Fourthly to ensure your own safety and privacy in internet. Fiftly to carry the 
responsibility to the profession and the employer's public image. And lastly to use 
social media for the common good.  

In addition to the guidelines was started a chat in Twitter, #HOIchat. During the 
first year were 4 discussions held in the field of the health policy, nursing management 
and nursing care.  

Furthermore were also a workshop available during Finnish Nurses conference, 
where anybody could come for detailed information of social media tools and 
platforms as well as personal lessons how to get started and how to use various social 
media tools in everyday nursing.  
 

4. Discussion 

For using social media as professional operational environment apply the same ethical 
guidelines as elsewhere in nursing. In addition, there is also need to learn new skills 
and change the view how we see traditional nursing care with a broader perspective, e.g. 
information security and privacy in social media. With nurses social media guidelines 
we wanted to encourage nurses to use social media as a tool for nursing, professional 
distribution of information or the acquisition of knowledge, and collegial networking 
also in free time. It is important to nursing to anticipate and respond to the challenges 
of the digitalization of society. 
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Abstract. Swallowing problems have significant affect the health outcome of 
some residents in long-term care facilities. Nursing staff who care these residents 
should have the ability of assessing dysphagia. However, nursing continued 
education to improve the performance of dysphagia assessment is still challenged. 
To enhance nurses’ capability of dysphagia assessment, a Multimedia Dysphagia 
Assessment learning System was developed for nursing staff in long-term care 
institutions. This system was evaluated by performing a user usability test.  

Keywords. ysphagia, m-learning, e-learning, responsive web design, usability  

1. Introduction 

The early detection swallowing problems among elderly residents with chronic 
diseases can prevent complications during long-term care, such as malnutrition [1]. 
Nurses must be given continuing education after they have graduated to learn to assess 
dysphagia correctly [2]. Continued nursing education can ensure the care that is 
provided from nursing staff follows the principles of patient safety and quality of care, 
especially at long-term care institutions. This work describes the development and pilot 
usability test of a multimedia dysphagia assessment learning system using responsive 
web design. 

2. Methods 

A multimedia dysphagia assessment learning system (MDALS) was developed in 
computer languages C#, Javascript, CSS, using ASP.NET web framework and SQL as 
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the operational database. The system used Responsive Web Design (RWD) was used to 
design adaptive navigation across different device. The system runs upon different end 
user platforms, such as Microsoft’s Windows Win7, Macintosh’s iOS, and Android 
Operating System. Web pages are automatically adapted to the size of the screen.  

3. Results 

Three to five experienced nursing staff working in a long-term care institutes had 
completed the usability test of the system. Most of their responses were positive; some 
made suggestions for revisions, such as to include a video icon that indicate case 
condition, an email reminder of question and answer, a picture in a picture to present 
more information regarding teaching details; increase the number of situations in which 
dysphagia is assessed, and others 

4. Discussion 

Three to five nurses tested the system for usability on four occasions. Most of their 
responses were positive; some made suggestions for revisions, such as to include a 
video icon that indicate case condition, an email reminder of question and answer, a 
picture in a picture to present more information regarding teaching details; increase the 
number of situations in which dysphagia is assessed, and others. Figure 1 present the 
beta version of the system following revisions that are based on the results a usability 
test. 
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Abstract. Social media, a communication tool, is increasingly used to facilitate the 
engagement of experts (such as a health provider) and other participants in a wide 
range of programs. However, social media requires study to elucidate its 
applications under women health-related conditions. This work develops a social 
media-based mindful yoga program for pregnant women, and delivers media 
content by ways of Facebook platform and DVD. The results of pilot testing 
revealed users’ preference of using Facebook platform. Developing experience and 
uses’ responses can provide valuable information for further implement social-
media based interventions. 

Keywords.  Social media, mindful yoga, Facebook, mobile, pregnant women 

1. Introduction 

Social medial is changing the way people communicate, share information, and health 
education and become educated about health [1]. To change health behaviors, social 
media-based activities have been initiated in the areas of general healthcare area [2], 
disease prevention and screening, tobacco use and others . This work develops of a 
social media-based mindful yoga program multimedia and put media content in two 
ways of Facebook platform and DVD for pregnant women.  

2. Methods 

A mix-method design is utilized in this study. Two ways of DVD/Facebook are the 
tools used herein to deliver mindful yoga videos to pregnant women. The mindful yoga 
program was designed by a team of multi-disciplinary experts – in nursing informatics, 
obstetric nursing, obstetric medicine, and yoga expertise. A twelve-week video 
program prenatal mindful yoga class was designed based on the literature ; its main 
topics included breathing relaxation and stress reduction, releasing prenatal discomfort 
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symptoms, and maternal-fetal attachment. The video and audio editing software was 
CyberLink PowerDirector 13 and Audio director 5 to edit senses (e.g., add narration, 
titles and transitions between video clips). Then, the video was converted into MP4 and 
WMV formats thus files were burnt onto DVD discs (4.7G) and distributed to 
Facebook. 

3. Results 

Concerned with both the effectiveness of learning and associated learning load, the 
team designed video clips that were 20-to-30 minutes long. Table 1 shows that prenatal 
yoga poses with mindfulness induction were arranged for each week. Fifty pregnant 
women had been recruited in the mindful yoga program from a local hospital and a 
clinic. A telephonic followed up of these users for confirming that their actual usage. 
The comments from these participants also have been collected that help researchers 
understand using frequency and their preference. Some of these participants’ responded 
that Facebook was easier to use, as it allowed them to practice in their bedrooms and 
living rooms. Others commented that they preferred the DVD because the screen was 
large than that of the mobile devices that they used to access Facebook. Most of 
participants used both tools by turns. One respondent stated that she firstly learned new 
yoga poses by watching the video the DVD on TV.  

4. Discussion 

Although this research is still ongoing, considerable experience has been gained 
concerning the development, and testing of social multimedia content. Regarding 
Facebook platform, it allows the uploading of video that are less than 1024MB for each 
video. Facebook via mobile/PC/Smart TV is a feasible platform for some users. 
Social media sites such as Facebook offer multiple opportunities for both healthcare 
providers to deliver health educational materials and for women to easy access these 
resources. During the video conversion process, some issues must be taken into 
consideration to increase users’ satisfaction. Screen type must be considered because 
displays with aspect rations of 4:3 or 16:9 are used. 
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Abstract. The use of smart mobile devices has been getting increasingly popular. 
The focus of this study is an attempt to explore the development of mobile medical 
App by medical centers and regional hospitals of Taiwan and the function of the 
App for comparison. The results show indicated that many hospitals developed 
Apps for the public for mobile medical service, of which 26 medical centers 
(100%) and 72 regional hospitals (84.7%) availed appointment making service via 
Apps. The result indicated variance at significant level (p<0.01). There are 23 
medical centers (88.5%) and 74 regional hospitals (87.1%) availed Apps for 
checking service progress. The result indicated insignificant variance level (p>0.01). 
We can see that mobile medical service is gradually emerging as a vital issue. Yet, 
this is a new domain in medical service. With the mushrooming of medical 
applications in smart mobile devices, the medical service system is expected to be 
installed in these devices to enhance interactive mode of operation and inquiry 
services, such as medication and inquiries into physical examination results. By 
then, people can learn the status of their health with this system. 

Keywords. Mobile Medical Applications, Cloud-Based Medical Service, medical 
centers, Regional hospitals 

1. Introduction 

The use of smart mobile devices has been getting increasingly popular. This has gradually 
changed the lives and habits of consumers. In recent years, mobile medical Apps have 
been able to link the hospital and clinics, medical devices manufacturers and the 
consumers very closely to provide consumers convenient means for self-monitoring and 
health management [1]. The proliferation of the smart, mobile, and cloud technologies 
triggered a new wave of revolution in the information industry. As a result, different types 
of applications in our daily lives were created with the upgrade of medical information 
accessible by portable devices. How to use cloud technology innovatively will be the 
foremost challenge to all hospitals nowadays [2].   
The service content and the markets are different. The rapid advancement of the hardware 
technology of mobile devices triggers the launch of new models or versions more quickly. 
This prompts for the higher efficiency and adaptability of the development of mobile 
Apps, and poses strong pressure and severe challenge [3]. The focus of this study is an 
attempt to explore the development of mobile medical App by medical centers and 
regional hospitals of Taiwan and the function of the App for comparison.  
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2. Methods 

Secondary data were adopted in this study for analysis. The data were collected from the 
websites of the hospitals and secondary database. A full-range data search has been 
conducted covering April and May 2015 and classified by hospital accreditation. There 
were 111 samples including 26 medical centers and 85 regional hospitals sorted out for 
study. There are six categories, namely, appointment making, inquiry of progress, 
pharmaceutical information, prescription and dispensing, examination result inquiry, and 
charge for medical service. Statistical analysis will be conducted based on the responses of 
either “yes” or “no”. 

3. Results 

The data were collected from the websites of the hospitals and secondary database. A 
full-range data search has been conducted covering April and May 2015 and classified 
by hospital accreditation. There were 111 samples including 26 medical centers and 85 
regional hospitals sorted out for study. The statistics of the development of mobile 
medical App by hospitals for public use and the functions is the gravity of this study. 
There are six categories, namely, appointment making, inquiry of progress, 
pharmaceutical information, prescription and dispensing, examination result inquiry, 
and charge for medical service. The research findings indicated that many hospitals 
developed Apps for the public for mobile medical service, of which 26 medical centers 
(100%) and 72 regional hospitals (84.7%) availed appointment making service via 
Apps. The result indicated variance at significant level (p<0.01). There are 23 medical 
centers (88.5%) and 74 regional hospitals (87.1%) availed Apps for checking service 
progress. The result indicated insignificant variance level (p>0.01). 

4. Discussion 

The research findings indicated that medical centers and regional hospitals have 
successfully developed App systems for appointment making and service progress 
inquiries, which accounted for a very high percentage of utilization. The main cause is 
that people who made appointments for medical consultations via Apps can also check 
the progress of the queue with the same device, which will alert them of their 
appointments so they will not forget or miss the appointment.  
Finally, we can see that mobile medical service is gradually emerging as a vital issue. 
Yet, this is a new domain in medical service. With the mushrooming of medical 
applications in smart mobile devices, the medical service system is expected to be 
installed in these devices to enhance interactive mode of operation and inquiry 
services, such as medication and inquiries into physical examination results. By then, 
people can learn the status of their health with this system.  
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Abstract. Tele-Nursing is a kind of virtual visits, to our nursing professional 

developed as a new future, based on Who’s policy that is to deal with nursing 

shortage in the worldwide.  Then how to connect the clinical phenomena to 

synthesis concept is top urgent. The systemic review method and case manager 

interview to collect the clinical phenomena, the concepts analyzed by Norris 

Method to analyze the virtual visit. Finally the results of research finding were five 

categories which were available; security; science and technology derived 

consequences for nursing; to monitor quality of nursing care; support from social 

network. The Virtual Visit of Tele-Nursing’s concept will be leading nursing 

knowledge to theory. 

Keywords. Virtual Visit; Tele-Nursing, Nurses, Norris method, Concept Analysis. 

1. Introduction 

Tele-Nursing is a kind of virtual visits, one of disadvantage is lack of face to face 

communication, and the loss of communication message is estimated more than 50%.  

People with chronic disease and aged in right place that need more nursing care by 

technology of telephone communication. It’s a challenge, meanwhile also opportunities 

on nursing professional development. 

2. Methods 

The interviews and observation were from clinical phenomena. To analyze the virtual 

visit phenomenon by Norris Method, and systematic literature review to summarize 

and interpretation methods. Finally we synthesis a model about Virtual Visit of Tele-

Nursing (figure 1) 

3. Results 

There were three levels; five categories, sixty-three property attributes, five categories 

were “available; security; science and technology derived consequences for nursing; to 

monitor the nursing care; support from social network.” The research hypothesis, one is 
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people with chronic diseases who has demand of virtual visits and then communication 

is smoothly, the pathway is to be “available” and “security”, “science and technology 

derived consequences for nursing” stages. Otherwise, hypothesis two is about when the 

demand for people with chronic diseases and communication is not smoothly, then the 

pathway is to be “to monitor the nursing care”;” support from social network" stages. 

4. Discussion 

The first impact is to synthesis a new nursing concept and knowledge about Tele-

Nursing. Otherwise these five categories and attributes as foundation to construct 

clinical practice to evidenced knowledge of Tele-Nursing across the beginning of 

nursing information research. 
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Abstract. Sickle cell disease (SCD) is the most prevalent blood inherited disorder 
in the world. Patients suffer from several chronic issues, comorbidities and high-
mortality rates. Despite its prevalence, the disease remains largely ignored. A 
literature review was conducted and a questionnaire was sent to patients in order to 
understand the potential of e-health tools to support people with SCD. 
Additionally, focus groups have been conducted to detail respondents’ answers. 
The results showed that patients felt isolated and misunderstood. They also 
highlighted patients’ wishes for a social network able to make them feel less 
scattered. Using participatory-design techniques, we designed a prototype of user-
centric interface for an online self-supportive SCD patient community. The mock-
ups include chatrooms, forums and videoconferences capabilities. They illustrate 
how SCD patients’ social networking and caregivers-patient relationship needs 
could be met. Future work will focus on the implementation and evaluation of the 
system. 

Keywords. Sickle-Cell disease, Self-management, Social networks, Patient 
empowerment, Participatory design, e-Patients, Doctor-patient relationship 

1. Introduction 

Sickle cell disease (SCD) is one of the most prevalent genetic disease in the world. 
Approximately 300 million patients are affected [1]. Despite its commonness, the 
disease remains largely unknown, resulting in suboptimal care and health policies. In 
particular, limited attention is given to the psycho-social implications of SCD. Since 
the use of mobile applications and social networks to support self-management of 
chronic diseases has shown encouraging results [2], the authors were interested in 
identifying the requirements for the development of comprehensive tools addressing 
the whole needs of patients. 
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2. Methods 

Beforehand, a literature review was conducted to highlight the common issues 
faced by patients and to understand the potential of eHealth tools for self-management 
of patients with SCD. During the study, thirty-three patients answered an online survey, 
sent worldwide through patient groups. In order to detail the respondents’ answers, 
three focus groups including four patients have been conducted. 

3. Results and discussion 

The results demonstrated that patients are feeling scattered and lonely. They are 
finding difficult to receive adequate help and support when needed. They associated 
this with the disease’s general lack of awareness and dearth of well-trained and 
specialized healthcare professionals. Results highlighted also that low-prevalence 
countries had less patients’ communities. Respondents identified tools that could allow 
them setting up a trusted online patients’ community. They demonstrated an interest in 
using existing social networks platforms such as PatientsLikeMe. On the other hand, 
they accentuated the need of having a moderation of discussions and a verification of 
information by medical experts. They appeared willing to share advices enabling other 
patients to live healthier, exchanging for instance how to make decisions and take 
actions for a better quality of life (QoL). During the focus groups, we created a user 
interface prototype for smartwatches and mobile applications. These mock-ups defined 
a virtual way of communication such as the organization of social activities. Items, 
such as group discussions, chats, video conferences or forums including doctors were 
also sketched. Patients argued that the presence of gamification items was not 
necessary. Indeed, they said that a mobile social networking tool would be a sufficient 
motivation. Finally, despite the limited number of respondents, our study showed clear 
tendencies. It demonstrated the potential of such tools in offering an opportunity to 
meet their social needs and set up self-supportive communities. Ensuring a good 
quality, trustworthy and accurate information is of major importance. Doctors-
moderators could support this constraint. The next step will be to detail the 
specifications of the system, to implement the online community and to evaluate the 
QoL outcomes. 
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1. Introduction 

A severe issue in the clinical routine affecting patient health are medication errors, e.g. 
handing out wrong medications and wrong doses. We developed a game to train the 
correct dispensing of drugs, allowing the player to test and evaluate his or her 
correctness and performance. 

Our work Gamification of Clinical Routine: The Dr. Fill Approach (Id=219) was 
strongly accepted as a full paper. In this work we present a real world gamification 
approach of the medication sorting task in a patient’s daily pill organizer.  

As we have a working prototype of our gamification approach Dr. Fill, we would 
like to demonstrate and offer to play the latest version of this interactive serious game. 
In the following, the general game principle, the status of the current and planned 
prototype will be discussed. For further information, such as the evaluation of the 
player’s performance, we refer to our submitted paper. 

2. General Game Principle 

The game Dr. Fill observes and scores a person who is filling a pill organizer. The 
game is played on a game board with different color-coded areas (Fig. 1) and structured 
as follows (Fig. 2):  

1. Game start: The player places the patient information and an empty pill 
organizer on the game board. The game phase starts and the time is recorded. 

2. Game phase: The player fills the container with pills according to the 
medication plan into compartments. First, the medication is indicated by 
placing the barcode of the medication box on the game board and then putting 
the pills into the organizer. This step is repeated until the user ends the game. 

3. Evaluation phase: The player ends the game by removing the pill organizer. 
The time counter then stops and the evaluation of the player’s performance in 
terms of correct/wrong pills and time are displayed. Points are calculated on 
the base of correctness and speed. If wanted, the player can enter his or her 

                                                           
1 To whom correspondence should be addressed: Stephan M Jonas, Pauwelsstr. 30, 52074 Aachen, 

sjonas@mi.rwth-aachen.de, Phone: +49 (0) 241 80 88 795, Fax: +49 (0) 241 80 33 88 795 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-629

629

mailto:sjonas@mi.rwth-aachen.de


name to be saved in a highscore list, but it is also possible to only provide a 
pseudonym or to discard the results. 

 

  
Figure 1. Game board with color-coded areas. Figure 2. Gameflow with game phase, colors 

indicate board areas. 

3. Current Prototype 

The current prototype of Dr. Fill is a working serious game, which can be played by 
one person at a time. The areas of the game board are defined by the colored tapes on a 
white table. The camera captures the real-world situation and transmits the images to 
the connected laptop, which processes the data in order to play the game regarding the 
defined game logic and scoring system. The captured images are shown with an 
overlaying user interface on a display in order to provide immediate feedback on 
success and errors. At the end of a game, a final game report and the current 
leaderboard are shown.

So, within the demonstration a player can act as a nurse filling a patient’s daily pill 
organizer according to its requirements. For a pleasing demonstration, the pills are 
represented as colored chocolate lentils (M&Ms).   

4. Planned Prototype 

Until the conference we have planned to construct a more portable version. The major 
change is the planned usage of a projector which shall replace the display in order to 
project immediate feedback on the game board, such as highlighting the correctly or 
wrongly places pills. Therefore, the player and its interactions are more focused on the 
real-world environment which is augmented by the real-time projections. Some further 
improvements of the user interface and scoring systems are also planned.  
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Interactive Patient Engagement: System 
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Abstract. Patient Engagement is a critical and fundamental driver in the 
transformation of healthcare.  Patient involvement through interactive care is a 
proven approach for improved health outcomes; however, a single strategy to 
achieve success will not suffice.  An interactive patient engagement system design, 
as a multi-tactic landscape of solutions, is necessary to effectively engage patients.   

Keywords. Interactive Patient Engagement, Consumer Informatics, eHealth, Patient 
Activation, Patient Education, Patient Portal 

1. Introduction 

Interactive healthcare information technology (IT) leads to increased patient 
engagement.  As a result, healthcare organizations see improved efficiency, clinical 
outcomes, and satisfaction scores.  As the landscape of healthcare changes both 
nationally and globally, the way in which care is delivered must change as well.  
Growing evidence supports that patients who are more engaged in their care have more 
satisfying experiences that result in better health outcomes.  The Advisory Board has 
cited patient engagement as one of its three critical pillars for healthcare transformation.  
The Agency for Healthcare Research and Quality’s Guide to Patient and Family 
Engagement found that patient engagement that focuses on (1) viewing patients and 
families as part of the healthcare team, (2) facilitating communication between patients 
and caregivers, (3) increasing patients’ knowledge, skills, or abilities, and (4) providing 
patients with input into how care is delivered, can be highly effective and deliver more 
meaningful health outcomes.   

Interactive Patient Engagement (IPE) pioneers believe that the most effective way 
to facilitate these strategies is to harness interactive patient technology that is specially 
designed and proven to improve both patient engagement and quality clinical outcomes.  
While current implementations are focused on the inpatient acute care setting, 
organizations must consider the entire patient care continuum in its evaluation for the 
applicability of an interactive patient engagement solution.  
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2. Methods 

There are a myriad of tactics that will be employed in the design of this new IPE 
system.  Multi-media interactive software enables patients to receive ordered patient 
education content.  Viewership of patient education material via TV improves the acute 
patient experience and streamlines care processes such as pain management, discharge 
and service requests.  Likewise, inpatient tablet-based solutions allow patients to view 
upcoming procedures, treatment team details, and lab results, all with accompanying 
patient-specific language.  Patient-facing IT solutions that can deliver simplified, multi-
lingual medication instructions for patients with low health literacy or limited English 
proficiency will also be explored.  Finally, in the personal device integration domain, 
wireless-enabled devices for disease-specific monitoring (i.e. blood pressure cuffs, 
scales) as well as apps that support Shared Decision Making (SDM) and capture social 
determinants of health will be investigated. 

3. Results 

Because this is an innovative system design in its pilot form, results have not yet been 
achieved.  However, a number of measurable objectives and key performance 
indicators have been identified.  The establishment of an IPE framework will support a 
culture of patient and family engagement that includes people, processes, and 
technology at all points throughout the care continuum.  Equipment, software, and 
other infrastructure will be maintained at a level that is optimal to support the 
Interactive Patient Engagement Experience. Clinical and non-clinical workflow 
processes that utilize the IPE technology and support nurse, physician, care team, 
patient, and patient/family will be designed.  Finally, a patient education strategy that 
meets all MUSC patient and family education needs will be developed and 
implemented. 

4. Discussion 

Effective patient engagement relies on the design, implementation, and optimization of 
both established and emerging interactive technologies.  A multi-faceted approach, 
considering various tactics to leverage throughout a patient’s care continuum, is critical 
to the success of a comprehensive interactive patient engagement strategy.   
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1. Introduction 

The Omaha System is a comprehensive tool for enhancing practice, documentation and 
information management across health care settings.1 This systematic review presents 
the state of science on the use of the Omaha System in practice, research, and education 
Turkey and to suggest areas for future research.  

2. Methods  

A systematic review of the literature published between 2000 and 2014 was conducted, 
searching electronic databases of Ovid MEDLINE, PUB MED, Cochrane CENTRAL 
Register of Controlled Trials, CINAHL, PsycINFO, Web of Knowledge, Scopus, 
Google Scholar, ULAKBIM Turkish Medical Database and Council of Higher 
Education Thesis Center. The primary key word “Omaha System” and its Turkish 
translations were used for searching.  

Methodological quality of the reviewed research studies was evaluated with 

Joanna Briggs Institute MAStARI Critical Appraisal checklists for identifying 

methodological flaws in the studies included. Articles were included if studies were 

conducted in Turkey and published in either Turkish or English. All articles were read 

and then categorized to one of five categories: “analyzing client problems”, “clinical 
process”, “client outcomes”, “advanced classification research”, and “reports on 
unpublished master’s and doctoral dissertations”. 2 

3. Results  

17 articles were identified. The majority (n=12) of the studies were published between 
2010 and 2014. All studies authored by nurses and most of them were conducted in 
community health care settings such as occupational health, school health, public 
health, home care and nursing homes.  More than one fourth of the studies focused on 
the analysis of clinical process (29%) and reports on unpublished master’s and doctoral 
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dissertations (29%). Nearly one-fourth of the studies focused on the analysis of client 
problems (24%). Twelve percent of the studies analyzed either client outcomes (6%) or 
advanced classification research (6%). The most common research design was 
descriptive (82%).  None of the studies fulfilled all criteria of methodological quality. 
Methodological quality scores were low to moderate (averaging 5 out of 9 points). The 
most common methodological issues were: lack of identification of confounding 
factors, lack of strategies to deal with confounding factors, insufficient description of 
groups, lack of descriptions of subjects who withdrew from the studies.  

4. Discussion 

This review identified a substantive body of recent literature that indicates the 
applicability of the Omaha System in Turkish healthcare settings among diverse 
populations. Methodological quality was moderate. These findings support continued 
research using the Omaha System in Turkey. Researchers analyzing Omaha System 
data should improve methodological quality and expand research to additional 
populations and settings.  
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1. Introduction 

The Omaha System is unique among standardized terminologies in offering a 
community-level modifier for documentation of community assessments. The 
conceptual definitions of the Omaha System Problem Classification Scheme are 
neutral, allowing interpretation in a negative (signs and symptoms) or a positive way. 
Asset-based community assessments have long been valued in public health to 
represent a balanced view of a community; however there is not currently a 
standardized terminology for strengths. Novel use of the Omaha System to describe 
community strengths would fill this gap1, 2. It was aimed to determine the feasibility of 
using the Omaha System Problem Classification Scheme as a standardized terminology 
to represent community strengths.  

2. Methods 

We analyzed narrative community strengths data from 100 student-generated 
community assessments of the Omaha System International Windshield Survey 
project. Students used an online tool incorporating 11 concepts from the Omaha 
System Problem Classification Scheme to describe community observations during a 
windshield survey experience in public health nursing.  

At least two researchers worked independently to categorize data so that their 

themes could be compared and discussed to improve congruence. First they eliminated 

comments that were not substantive or that simply stated the absence of existing 

Omaha System problems or signs and symptoms1. Next they examined the remaining 

community strength data, identifying unique concepts and grouping them into 

subthemes and themes. Finally, the researchers met to compare categorizations, 

discussing and resolving differences.  
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3. Results 

Themes and exemplar student quotes will be presented in graphic form depicting 
strength concepts in three domains of the Omaha System. Sample quotes are:  
Environmental Health Domain: Residence, “Buildings are seen new, painted, 
completed and sound”; Neighborhood/ workplace safety, “there are playing and 
exercise areas”; Sanitation, “Environment hygiene is made by municipality 
efficiently”; Health Related Behaviors Domain: Nutrition, “It is easy to access all kinds 
of foods (from both market-greengrocer and farmers market)”; Substance use, “There 
is a ban to smoke and use tobacco products in all public indoor places”; Health care 
supervision, “People can easily access health care resources, there are three private 
hospitals and two public hospitals in the area; and Psychosocial Domain: 
Communication with community resources, “Schools, family health centers, vocational 
training centers and municipal recreation centers are nearby to living areas, there are 
many social activities in the recreation center”; Social contact, “Neighborhood 
relations are strong; Interpersonal relationship, “It is easy to communicate as people in 
the living in the area are being from the same place, relations are strong”; Spirituality, 
“People faith freely, there are mosques and other religious places in the area”.  
 

4. Discussion 

The Omaha System standardized terminology can describe strengths identified by 
students in community assessments. Themes and exemplar quotes provide a first step 
to development of operational definitions of strengths at a more granular level for 
future electronic health information exchange of community-level information.  
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Abstract. Introduction: The purpose was to identify fall risk factors between 
admission day and fall occurred day using electronic nursing records and the 
Morse Fall Scale(MFS). Methods: The MFS and fall related data were obtained 
through retrospective chart review from June 1, 2014 to May 31, 2015. Descriptive 
statistics and McNemar test were used for statistical tests. Results: Fall was 
evaluated in 447 events, 16 patients experienced recurrent fall. Pain, emotional 
distress, urinary problems and fever were significant differences between 
admission day and fall occurred day. There were explored significant MFS risk 
factors in risk group, history of falling, second diagnosis, IV catheter status, 
medication concerning fall risk, mental status, general weakness and gait in MFS 
subscales. Discussion: Routine fall screening is important for early detection of 
fall. Identification of high-risk group and using fall prevention guidelines could 
improve prevention of fall. 

Keywords.  Fall, electronic nursing records, fall risk factors, fall prevention 
guidelines 

1. Introduction 

Falls cause injuries and death for hospitalized inpatients as well as physical, emotional, 
social, and financial consequence, and many fall prevention strategies have been used 
for reducing fall rates, damages related falls at all levels[1]. Nevertheless, falls are the 
most common type of inpatient adverse event. The purpose of this study was to identify 
the fall risk factors and fall related data between admission day and fall occurred day to 
evaluate the effectiveness of the Morse Fall Scale(MFS)[2] using electronic nursing 
records among hospitalized inpatients who have experienced fall. 

2. Methods 

We developed fall survey form to take the fall situation fully after reviewing previous 
literatures, fall guidelines, and patient safety reports. After developing form, reviewers 
corrected forms and categories to secure consistencies toward data several times (Fleiss 
Kappa= .83(.68-.94)). The electronic nursing records of total 447 events who reported 
falls in general nursing inpatient units from June 1, 2014 to May 31, 2015 were 

Electronic Nursing Records 
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retrospective chart reviewed. Descriptive statistics and McNemar test were used for 
statistical tests. 

3. Results 

Fall was evaluated in 447 events, 16 patients experienced recurrent fall. The incidence 
rate of fall was 0.06% with a higher severity level of fall injury (9 patients, 2.0%)   
compared to no injury (315patients, 70.5%).  

In health related medical record, pain, general weakness, emotional distress, 
urinary problems and fever were significant risk factors differences between admission 
day and fall occurred day.  

There were explored significant risk factors in risk group, history of falling, second 
diagnosis, IV catheter status, medication concerning fall risk, mental status, general 
weakness and gait in MFS subscales between admission day and fall occurred day. 

4. Discussion 

Routine fall screening is important for early detection of fall. MFS with high/low 
group  was  evaluated  to  be  suitable  and  reasonable  for  predicting  falls  of  inpatients.   
Identification of high-risk group and using fall prevention guidelines could improve 
early recognition and prevention of fall in hospital [3,4] . 
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Abstract Purpose: Many fall prevention strategies have been used for reducing fall 
rates. The purpose was to evaluate fall prevention nursing against clinical practice 
guidelines and effectiveness of preventing strategies according to risk group. 
Methods: We developed fall survey form after securing consistencies (Fleiss 
Kappa= .83). The EHRs of 447 events from June 1, 2014 to May 31, 2015 were 
reviewed. Descriptive statistics and Chi-square test were used for statistical tests. 
Results: There were recorded ‘Keep bed with brakes locked’ in 272 patients 
(60.9%). Compared with clinical practice guidelines, ‘instruction of patients to ask 
for help actively’ and ‘keep patients care areas uncluttered.’ actions were few in 
EHRs. There were significant differences between risk groups in 28 nursing 
actions. Discussion: This study shows that fall prevention strategies according to 
risk groups are insufficient to prevent falls. Instruction about critical time that 
patients should ask for help should be considered.  

Keywords. fall, electronic nursing records, fall risk, nursing actions, fall 
prevention guidelines 

1. Introduction 

Falls cause injuries and death for hospitalized inpatients and many fall prevention 
strategies have been used for reducing fall rates, damages related falls at all levels [1-3]. 
Nevertheless, Falls are the most common type of inpatient adverse event [4]. The 
purpose of this study was to compare fall prevention nursing interventions with fall 
prevention guidelines among fall patients and to evaluate the effectiveness of 
preventing strategies according to risk as a tool for predicting falls. 

2. Methods 

We developed fall survey form to take the fall situation fully after reviewing previous 
literatures, fall guidelines, and patient safety reports. After developing form, reviewers 
corrected forms and categories to secure consistencies toward data at several times 

Falls Against Clinical 
Practice Guidelines  

Hospital 
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(Fleiss Kappa= .83(.68-.94)). We categorized fall prevention nursing practices in 24 
hours before falls into 28. The electronic nursing records of total 447 patients who 
reported falls in general nursing inpatient units from June 1, 2014 to May 31, 2015 
were reviewed. Chi-square test, Fisher’s exact test were used for statistical tests. 

3. Results 

There were recorded ‘Keep bed with brakes locked’ in 272 patients (60.9%), and ‘Keep 
bed side rails with rocked’ 271 (60.6%), ‘Keep caregivers besides patients’ 261 
(58.4%). Compared with fall prevention guidelines, ‘instruction of patients to ask for 
help actively’ and ‘keep patients care areas uncluttered.’ were few in EHRs. Two 
hundreds fifteen patients(48.1%) who categorized as high risk with MFS, medication, 
and symptoms at admission, and falls occurred within 21.5days(SD±40) following 
admission. At fall occurred day, Eighty-five patients (19%) were re-categorized to high 
risk. There were significant differences between risk groups in 28 nursing practices. 

4. Discussion 

The analysis of this study show that fall prevention strategies according to risk category 
are insufficient to prevent falls, especially low risk patients. Instruction about critical 
times that patients ask for help should be considered with cultural differences when 
implement fall prevention strategies and interventions. 
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Abstract. Acute care nurses commonly use personalized cognitive artifacts to 
organize information during a shift. The purpose of this content analysis is to 
compare information content across three formats of cognitive artifacts used by 
acute care nurses in a medical oncology unit: hand-made free-form, preprinted 
skeleton, and EHR-generated. Information contained in free-form and skeleton 
artifacts is more tailored to specific patient context than the NSR. Free-form and 
skeleton artifacts provide a space for synthesizing information to construct a “story 
of the patient” that is missing in the NSR. Future design of standardized handoff 
tools will need to take these differences into account for successful adoption by 
acute care nurses, including tailoring of information by patient, not just unit type, 
and allowing a space for nurses to construct a narrative describing the patients 
“story.” 

Keywords. Handoff, Nursing Documentation, Cognitive Artifacts, Electronic 
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1. Introduction 

Acute care nurses commonly use personalized cognitive artifacts to organize 
information during a shift [1]. Artifacts’ information content and overlap with 
physicians’ artifacts has been examined [2]. However, differences across individual 
formats of artifacts within acute care nurses have yet to be examined. The purpose of 
this presentation is to compare information content across three formats of cognitive 
artifacts used by acute care nurses in a medical oncology unit. 

2. Methods 

A grounded theory approach was used. Seventy-three hours of field observation in a 
medical oncology unit led to 13 purposely sampled nurses who were shadowed for a 
single shift and interviewed. Each nurse’s paper-based cognitive artifact was digitally 
scanned and analyzed using content analysis [3]. Nurses’ cognitive artifacts were 
grouped into three types: hand-made ‘free-form’ (N=3), pre-printed ‘skeletons’ (N=7), 
and EHR-generated Nursing Summary Report (NSR) (N=3). 
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3. Results 

Content over all artifacts fell into 21 broad categories. Each type of artifact contained 
information from every category; however, the NSR printed some information not seen 
in any free-form or skeleton. Some information not printed on the NSR by the EHR 
was handwritten by the nurse. Information in free-forms and skeletons was more 
tailored than in the NSR, e.g., only writing down the most recent set of vitals or just 
out-of-range values, rather than the last five sets printed on the NSR. Additionally, 
information included varied across patient within a single free-form or skeleton—
tailored to specific patient context.  

Though, across all artifact types, data items were generally grouped into broad 
categories within each patient, all but one skeleton and every free-form had an area 
displaying data items from across multiple categories that synthesized patient context 
representing a “story of the patient” constructed by the nurse at the beginning of the 
shift. This space was missing from the NSR. 

4. Discussion 

The information contained in nurses' cognitive artifacts is similar across artifact types, 
however differences exist. Information contained in free-form and skeleton artifacts are 
more tailored to specific patient context than the NSR. Free-form and skeleton artifacts 
provide a space for synthesizing information to construct a “story of the patient” that is 
missing in the NSR. Future design of standardized handoff tools will need to take these 
differences into account for successful adoption by acute care nurses, including 
tailoring of information by patient, not just unit type, and allowing a space for nurses to 
construct a narrative describing a patient’s “story.”  
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Abstract. In this ever-changing health care environment, nurses employ 
technologies and information systems to accomplish the intentions of the practice 
of nursing. Information technology supports the basic and advanced nursing 
practices in all settings. This review provides evidence about applications of 
information technology in Iranian nursing. We systematically searched all papers 
about applications of information technology in nursing in Iran that were indexed 
in SID, Magiran, Iran medex, PubMed and scopus databases. This study indicated 
that 12 (%52) studies used information technologies in the nursing education 
domain. Also, in 6 (%26) studies telenursing was used for patient care. 3 (13%) of 
the articles were related to the impact of the use of computer-based information 
system on nursing practice. In 2 (%9) papers the researchers developed 
computerized software for nursing processes. The results of this study indicate the 
use of information technology in  nearly every aspect of nursing in Iran. 
Keywords. Information Technology, Nursing, Systematic review 

1. Introduction 

Nursing, one of the most important roles in all health care setting, is also affected by 
information technology [1]. Information Technology supports the basic and advanced 
nursing practices in all settings [2]. Caring and technology must go hand in hand to 
assist forthe management and processing of nursing data, information, and knowledge 
to support the practice of nursing and the delivery of nursing [3,4].  

Hence, the objective of this study is to systematically review studies about 
applications of information technology in Iranian nursing.  
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2. Methods 

We systematically searched all English and Persian papers about applications of 
information technologyin nursing in Iran that were indexed in SID, Magiran, Iran 
medex, PubMed and scopus databases from January 2005 until Aug 2015. A data 
collection form was designed to extract required data, such as types the authors’ names, 
year of publication, study population,type of study, type of information technologies, 
application of health information technology.  

3. Results 

In this study, 23 out of 2343 retrieved articles were selected as relevant and reviewed 
by the authors. All results were screened so that the year of publication was 
between 2005 and 2015.The Study population consisted of nurses, nursing student, and 
patients.The principle potential study designs included analytical-descriptive, 
developemental, prospective, quasi-experimental, randomized clinical trials (RCT) . 

This study indicated that 12 (%52) studies used information technologies such as 
simulations, e-learning, educational software and tele-education in the nursing 
education domain. Also, in 6 (%26) studies telenursing was used to track patients and 
adherence to thetreatment planviaTelephone and Short Message Service. It was 
mentioned that telephone follow-up was more efficient. 3 (13%) of the studieswere 
related to the impact of the use of computer-based information systemon nursing 
practice. In 2 (%9) papers the researchers developedcomputerized software for nursing 
processes. 

4. Discussion 

Overall, the results of this study indicate the use of information technology in nearly 
every aspect of nursing in Iran, including, nursing education, better doing the tasks, 
promoting nursing skills, making appropriate- timely decisions, providing a persuasive 
and effective tool to track patients. Despite the various utilization of information 
technology in nursing education, a limited number of methods has been used to 
develop application of nursing processes in Iran.  

It is suggested that further studies to be conducted concerning the design and 
development of the computer softwares for nursing process and care planning at health 
care centers.  
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Abstract. We develop the Virtual Patient Creation Format to perform the process 
online and to verify the operational effects Having nursing students create virtual 
patients by themselves enabled us to imagine patients in the nursing process .
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1. Introduction

This study induced nursing students to create patient examples to develops learners’ 
ability to think, link knowledge, skills, and attitudes relevant to the examples, and also 
develop master nursing skills. The process to extract specific information, such as 
consideration of physical information about patients and their life stories, particularly 
makes students form images of patients and helps to increase learning effects. For this 
reason, we develop the Virtual Patient Creation Format to perform the process online 
and to verify the operational effects. 

2. Methods

We asked eight nursing university students who gave consent to participate in the study 
to do online learning using Virtual Patient Creation Format. This study was conducted 
with  the approval of  the ethics committee of  the institute to which the authors belong. 
Virtual Patient Creation Format:All exchanges between students and teachers were 
made online. Students did not use paper, but used the Virtual Patient Creation Format 
by which they were able to input data directly into a spreadsheet (Excel; Microsoft 
Corp.).

Outline of Learning Process: First, we presented students a task theme. The task
theme was: “You are going to be in charge of a patient who needs excretion care.’ Let
us add information, imagining what kind of patient the patient will be.” A student
creates a picture of the patient, imagining what kind of excretion care might be
needed for a patient who needs excretion care. Starting with writing down the
information about the
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imaged patient example, the student organizes the information by pattern and changes 
the abstractly expressed information into more specific information. The student checks 
the learning tasks as needed. An overall picture of the virtual patient is created in the 
end. 

3. Results

Presents an overview of the virtual patients that students created. In Step 1, the 
information relating to excretion was small. On the other hand, there is information 
such as a patient's background and living environment. In particular, there is also
information relating to diseases or symptoms. However, there were many abstract
representation by its contents. In Step2, it had issued a learning task in the body surface, 
such as a required knowledge of Anatomy and Physiology. Furthermore, information
that describes the particular situation of the patient information in Step3 had been 
added.

4. Discussion

Many students imagined an elderly woman at an initial stage of illness because of the 
theme for the creation of a virtual patient. Using the virtual patient format enabled 
students to input information they thought about. Thereby, they imagined a patient 
using freewheeling thinking. Students organized the information by pattern/ category in 
Step 2 to understand the target completely. It enabled them to check their knowledge 
and consider the consistency of the information based on the learning tasks related to 
the information. 

Furthermore, use of the format enabled the visualization of missing information 
and facilitated the input of additional information. One matter that deserves particular 
mention is that they added feelings of the virtual patient to the information. The points 
above revealed that the creation of a virtual patient facilitated imagination of a patient 
and that the creation format was a tool that was useful to deepen the understanding of 
the target. 
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Adoption of Speech Recognition 
Technology in Community Healthcare 
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Dawood AL-MASSLAWIa,1, Lori BLOCKa, and Charlene RONQUILLOa 
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Abstract. Adoption of new health information technology is shown to be 
challenging. However, the degree to which new technology will be adopted can be 
predicted by measures of usefulness and ease of use. In this work these key 
determining factors are focused on for design of a wound documentation tool. In 
the context of wound care at home, consistent with evidence in the literature from 
similar settings, use of Speech Recognition Technology (SRT) for patient 
documentation has shown promise. To achieve a user-centred design, the results 
from a conducted ethnographic fieldwork are used to inform SRT features; 
furthermore, exploratory prototyping is used to collect feedback about the wound 
documentation tool from home care nurses. During this study, measures developed 
for healthcare applications of the Technology Acceptance Model will be used, to 
identify SRT features that improve usefulness (e.g. increased accuracy, saving 
time) or ease of use (e.g. lowering mental/physical effort, easy to remember tasks). 
The identified features will be used to create a low fidelity prototype that will be 
evaluated in future experiments. 

Keywords. Nursing informatics, speech-recognition, wearables, wound care, 
prototyping, user-centered design 

1. Background 

The prevalence of chronic wounds is estimated to be between 26% to 35.5% in Canada 
[1]. In Canada, it is estimated that 15% of all patients with diabetes will a develop foot 
ulcer in their lifetime; concerning as 85% of amputations are the result of a non-healing 
foot ulcers [2-3]. Health Information Technology (HIT) is proven to benefit and 
improve the nursing practice of home care nurses who visit patients with wounds [4]. 
However, adoption rates of HIT has varied [5]. In the province of British Columbia, 
Canada, a wound documentation system has been implemented and used for number of 
years now which makes it a fit candidate to study technology adoption [6]. However, it 
has been found that nurses have not fully adopted the system and developed 
workarounds to the system limitations.  

In our initial fieldwork it was found that the main challenges are related to 
usefulness and ease of use; these align with our clinical experience and findings in 
similar settings [6, 7]. Such system issues include: inconsistent access at the patient 
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bedside; mismatch of data entry requirements and data needs of the nurses; unnecessary 
alerts and reminders; and unclear communication methods.  

Based on the initial observations, the current wound documentation system is not 
being fully adopted during the home visits. As such, nurses often review all patient 
wound records in the morning prior to leaving for home visits to get the most recent 
patient data. Nurses are then unable to update wound profiles until after completing all 
patient visits, at the end of their shift. As the system was not being accessed by nurses 
during home visits, there is a gap between the point of care and point of documentation, 
resulting in loss of information and communication breakdown, ultimately impacting 
quality of care. This is consistent with other findings in the acute care setting [6]. To 
work around these system limitations, nurses use other means and workarounds to be 
able to get their job done and attempt to mitigate this gap between care and 
documentation.  

Speech recognition technology (SRT) provides a possible solution. By facilitating 
the automated capture of patient data and its transcription into the health information 
systems, SRT can change and support communication [8]. Benefits of SRT for nursing 
includes timely capture and accessibility of verbal data, information loss avoidance, 
and a decrease in misinterpreted patient information [8]. However, the full benefits of 
this technology may be unrealized yet as early studies have been marred with software 
failure, voice transcription inaccuracy, equipment variability, unstructured educational 
approaches, and nurse skepticism [8-10].  

2. Purpose 

To investigate adoption of SRT using community wound care nursing as a case study. 

3. Objectives 

To achieve the proposed purpose, the project team, comprised of graduate students in 
engineering and nursing, will work collaboratively and leverage each other’s 
complementary technical and content expertise. Our specific objectives are as follows: 

1) To use community healthcare nurses’ participation in designing a wound 
documentation prototype that is practical for point of care use. 

2) To develop a mobile prototype with SRT to support point of care wound 
documentation for community healthcare nurses informed by objective 1. 

3) To evaluate the developed prototype in simulated experiments. 

4. Participatory design and development sessions 

Recruited participants would be community healthcare nurses who visit patients with 
wounds receiving care in their home. The authors have existing relationships among 
this population in Vancouver, British Columbia, which will facilitate recruitment. Our 
design approach will centre around eliciting the daily clinical documentation needs at 
the point of care. This will be coupled with rapid prototyping. In the participatory 
design sessions, non/minimally-functional prototypes will be designed rapidly until the 
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features of the prototype seems to be reasonably practical with regards to the users’ 
perspective and in line with the design principles followed by the designer.  

5. The prototype 

A prototype will be developed after the participatory design to use SRT in 
documentation of data elements that are identified as key to the nurses’ practice in the 
initial fieldwork. Appendix A exhibits a preliminary design for the prototype, and the 
developed back-end infrastructure that will be used.  

6.  Evaluation plan 

We will conduct experiments using patient scenarios that simulate home visits by 
nurses. There will be two groups of patient scenarios, first is a scenario in which the 
nurse is expected to make changes to the wound care plan within the duration of the 
experiment session. The second is a scenario in which the nurse is expected to not to 
make changes to the wound care plan within the duration of the experiment session.  

Evaluation will aim to identify the effects of SRT on adoption of wound 
documentation systems in home care nursing. A mix of qualitative and quantitative 
data will be collected. For the qualitative data the Think Aloud protocol will be used to 
collect verbalizations of the users while they are in the experiment session [11]. The 
data will be coded topically and analyzed thematically to identify issues related to 
usefulness and ease of use [6]. Quantitative data will be collected using the instruments 
developed to measure technology adoption [6]. 
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7. APPENDIX A.  

Preliminary Design and the Back-End Infrastructure. 

 
Figure 1. Preliminary design of a wound documentation prototype. 
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Figure 2. The developed back-end infrastructure. 
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Abstract. Accessing patients’ data at the point of care has the potential to ease the 
workflow of nurses and to improve the documentation. We have launched an 
initiative to develop a mobile assistant focused on managing nurses ‘daily 
intervention. The design has required the involvement of many stakeholder and 
has followed a user centered design process. The evaluation is planned in two 
stages with an increasing level of ecology. The solution is a client server 
application displaying a contextualized view on nurses’ interventions. It allows to 
validate and comment each intervention presented as an item in a list. Deploying 
mobile client applications in healthcare is a challenging task not only from a 
technical point of view but also regarding organizational factors and human factors. 

Keywords. mHealth, Software Design, Nurses; Hospital Information Systems, 
Mobile Applications, Nurses, User-Computer Interface 

1. Introduction 

Mobile client applications for Hospital Information Systems (HISs), such as electronic 
health records (EHR) provide the flexibility of accessing patient information from 
anywhere at any time [1-9].  

In order to simplify nurses’ workflow, we have launched an initiative to develop 
an individual nomad clinical assistant (INCA©), a mobile app running on smartphone 
aiming at displaying relevant clinical information at the point of care. The first release 
of the application is mostly focused on nurses’ daily interventions but will be extended 
in the future. 

2. Methods 

The design of the global architecture of INCA© has required the involvement of many 
stakeholders representing the different domains impacted in several rounds of 
discussions. The user interface development has followed a user centered design 
including mainly nurses in focus group. 

In order to evaluate the solution, a two stage usability evaluation must be carried 
out. In a first phase, a think aloud protocol will be prepared to identify usability issues 
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among a limited number of nurses performing predefined scenarios. In a second phase, 
a usability test will be carried out to compare nurses’ performance with and without the 
mobile tool in their usual working environment. 

3. Results 

 
The global architecture of the solution is composed of a server responsible to query the 
existing services of the HIS in order to collect and format the relevant information for a 
given nurses. The information is then sent and displayed on the mobile application. 

INCA© is a multiplatform smartphone application displaying a contextualized 
view on nurses’ interventions. It allows them to validate and comment each 
intervention presented as an item on a list.  

4. Discussion 

Deploying mobile client applications in healthcare environment opens much wider 
questions than purely technical ones. The design of the global architecture requested to 
collaborate closely with many stakeholders of the existing EHR. Among the toughest 
challenges, security, infrastructure and users’ adherence questions must be clearly 
solved in order to ensure the success of the solution. 
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Abstract. The fast preparation of drugs during pediatric resuscitation is of utmost 
importance. The influence of the patient’s weight on the drug doses requires to 
perform complex calculations and is a source of errors. A technological solution 
could be a real help in avoiding these kinds of mistakes. Relying on a user 
centered approach we have developed an application supporting drug preparation. 
It has been tested in simulations with predefined scenario. The developed tool 
consists of a screen displaying a list of drug that can be administered. When the 
user select a drug, the instructions regarding its preparation are displayed with all 
dosage precisely calculated. The tool has demonstrated a significant reduction of 
errors associated to administration, a speeding up the overall process and has been 
well received by the nurses.    

1. Introduction 

In pediatric emergency department critical situations where a patient’s life is at risk 
may require fast preparation and administration of drugs. If some of these 
administrations are straightforward, other drugs require complex dosage computations 
that are dependent of the speed of infusion as well as the weight of the patient. Due to 
the stress of resuscitation and the infrequent practice of such complex calculation, 
errors and delays can happen [1, 2]. To assist caregivers in drugs preparation, 
caregivers currently use paper support such as double entry tables. The problem of this 
kind of support is the cognitive effort induced by the search of relevant information as 
well as the complicated calculations that have been to do without making any mistakes.  

A technological solution could be a real help in avoiding these kinds of mistakes. 
We present here, the creation and evaluation of an application relieving caregivers of 
cumbersome calculations. 
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2. Methods 

The product development followed a user centered design methodology where cycles 
of user requirement, prototyping development and validation stages were performed to 
provide a tool that fits to the specific constraints linked to resuscitation.  

The evaluation of the usability consisted of nurses performing in simulations. The 
caregivers were requested to use the tool to perform the drug preparation and 
administration. At the end of the simulation the caregivers were interviewed to discover 
the strength and weakness of the proposed solution. 

3. Results 

The developed solution consist of a tablet application running both on android and IOS 
were the nurses can enter the weight of the patient. The application propose then a list 
of drugs that can be administered to the patient. When the user select a drug all the 
preparation step and the dosage adapted to the patient weight are displayed (Figure 1).  

 
Figure 1 View of the application 

The evaluation revealed a significant reduction of errors linked to drug 
administration and a reduction of time for the preparation of the drug. The tool received 
also a very good welcome from the nurses that have tested it.  

4. Discussion 

Dedicated mobile application have the opportunity to facilitate nurse’s work even in 
stressful situations. The application aims both to improve efficiency and safety of the 
drugs administration process. The tool will provide a clear view on the ongoing 
medication plan and provide the necessary instructions that will relieve the caregiver of 
cumbersome calculations. 
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The Hygiene Games 
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Abstract. Addressing the correlation of hospital acquired infections and insufficient 
hand hygiene, we propose a supportive system to enhance the individual hygiene 
habits of health care workers. By applying gamification to incentivize health care 
professionals while maintaining a high standard of privacy and usability, the system 
focuses on technical simplicity by using concepts like bring your own device in a 
scaleable proof of concept implementation. 

Keywords. Hospital Hygiene, Gamification, Beacons, Nearables, Wearables, 
Bluetooth Low Energy, Hospital Acquired Infections, Nosocomial Infections  

1. Introduction 
Hospital Acquired Infections (HAIs, also nosocomial infections) present a threat to 
patients, affecting even highly developed countries with advanced health care hygiene 
protocols. The European Centre of Disease Prevention and Control reports that about 4.1 
million of EU patients may acquire a health care related infection per year. 37,000 and 
110,000 are estimations for respectively direct and indirect cause of death. 20 to 30% of 
HAI are probably preventable by practicing better hand hygiene. 

Traditional methods of measuring compliance rates for hand hygiene include 
observation of the availability of hand sanitizers near treatment areas and their daily 
amount of usage. For evaluating the correct use of hand sanitizer stations a monitoring 
person is needed [1]. During recent years, progress was made in using mobile devices to 
support and measure hand hygiene procedures. Our approach focuses on two main 
points: simplicity and gamification. To ensure simplicity, only basic tools like 
smartphones and affordable sensors are used, user-interaction is minimized to improve 
compliance, and no additional device is required to be worn. Gamification takes 
advantage of human's competitive nature. Recent publications (e.g. [2]) suggest that 
gamification likely yields positive learning effects. 

Our solution automatically and unobtrusively tracks the daily hand hygiene routine 
of health professionals in a hospital. Anonymized statistical data is subsequently used to 
drive competition between individuals (comparison of personal score against minimum, 
maximum and average score) and between clinics. The data is gathered by placing 
bluetooth beacon sensors on the hygiene relevant points of the health facility: water 
faucets, soap and hand sanitizer dispensers and examination glove containers (Figure 1), 
creating smart objects detectable by our smartphone application. Depending on the 
hygiene process, the duration of item usage and order of related processes will be taken 
in account when awarding points to the game participants. After submission of 
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anonymized score data and calculation of department statistics, the application presents 
the scoreboards and personal statistics in a game-like visualization. 

 

Figure 1. Schematic representation of the system components 

2.  System Architecture 
In order to increase hand hygiene awareness and the usage of hand hygiene opportunities, 
our system consists of two core features: (i) monitoring of hygiene opportunities and 
actions, and (ii) user motivation by means of gamification. An additional component (iii) 
supplies educational information. 

We describe the first two features and their architecture in detail in the following 
sections. 

2.1. Monitoring Process 
The monitoring of hygiene opportunities is performed by attaching Bluetooth Low 
Energy (BLE, or Bluetooth Smart) beacons to all hygiene stations. The beacons indicate 
proximity through signal strength. Usage of opportunities is detected through a built-in 
accelerometer. A background service running on a user’s smartphone tracks the 
occurrence of an opportunity and whether it was seized (Figure 1). 

To keep the approach simple, cost-effective, and to increase compliance, 
participants can use their own smartphones (bring-your-own/BYO device) and thus do 
not need to wear and charge any additional devices. If a participant does not have a 
compatible smartphone or does not want to use it for our system, we propose an 
alternatively usable wearable device to record hygiene activities. 

The following sections describe the roles of the key components.  

2.1.1. Beacons 
Since clinical health regulations often prohibit wearing devices on lower arms, the BLE 
beacons will be installed on points of hygiene opportunities and, where applicable, on 
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mobile parts while in use. The combination of BLE beacons and hygiene related items 
(hygiene opportunities) create nearables or smart objects. 

2.1.2. Smartphone or Wearable device 
Mobile platforms are targeted for the smartphone application to cover a large market 
share. Both the smartphone and the wearable have to support BLE mode to monitor the 
beacons and the wearable has to provide classic bluetooth for communication with non-
BLE smartphones (see Bluetooth ranges in Figure 1). 

The application running on the monitoring devices detects broadcasting nearables. 
Based on the received identifier (water faucet, soap dispenser, glove container or 
sanitizer dispenser), the application applies various rulesets and resulting fulfillment-
grades (none, partial, full) are recorded. 

2.1.3. Server 
A first implementation utilizes a centralized web server to calculate the reference values 
(minimum, maximum and average score). Further development goals target a 
decentralized implementation of the system. 
 

2.2. Gamification Process 
The hygiene actions are subsequently transformed into points and achievements. This 
gamification approach transforms statistics into comprehensible figures that offer users 
the possibility to compare their hygiene habits to the medical standard in an objective 
way. This is important because their own hygiene performance can easily be 
overestimated when routine fortifies over the years. The system also supports the user in 
identifying the actual flaws in their hygiene habits by analysing missed hygiene 
opportunities and informing the user where those happened frequently. This feature is 
intended for personal use only. The competition aspect takes place on the group level 
(e.g. consisting of members of a hospital clinic) where information about individual users 
is aggregated into a group statistic. This is done to avoid the occurrence of personal 
pressure in connection to the competition. 

3. Conformity & Data Protection 
Our solution follows the World Health Organization (WHO) regulations for hand 
hygiene [3,4]. Since our prototype solution is implemented in Germany, the Robert Koch 
Institute (RKI, part of the Federal Ministry of Health) guidelines also serve as a code of 
practice [5]. 

Personal data of participants could potentially be misused, therefore, high standards 
of data protection are necessary. Following the Handbook on European Data Protection 
Law, data that permits identification should not be kept for processing longer than 
necessary [6]. All identifying elements have to be removed to anonymize data, so that 
no re-identification is possible with reasonable effort [6,7]. 

Our solution does not request further personal data in its smartphone application and 
scores are exchanged in anonymized form. The personal score is kept on the personal 
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device, allowing the participants to keep data sovereignty at all times. The concrete 
privacy requirements we pose at our system are: (i) it should not be computationally 
feasible to reveal or corrupt an individual's score if the network connection to a central 
server is compromised during submission of individual scores to the server; (ii) it should 
not be easy to deduct individual contributions from a department's overall score; (iii) on 
the department's server side, at no time individual plaintext contributions must be stored. 

Requirement (i) can be satisfied by utilizing standardized network connection 
encryption schemes such as Transport Layer Security. A naive approach for satisfying 
requirement (ii) can be averaging a department’s summary score over the number of 
individual participants at the department. The requirement can be strongly fulfilled if 
Differential Privacy (DP) is applied to the department score, before releasing it to the 
public. DP allows to learn properties of a basic population as a whole, while preserving 
the privacy of the individuals in the sample [11]. 

For requirement (iii), we propose to utilize a well-researched cryptography scheme 
which has found its use in electronic voting systems, where the identity of individual 
voters needs to be kept in secret. In its essence, the Secure Multiparty Computation 
(MPC) protocol allows for multiple parties to compute a function (e.g. an arithmetical 
average) on their individually held private data, while keeping the input data to the 
function secret. MPC schemes typically make use of secret sharing, where the secret 
data is split among a group of participants, each of them calculating the function over a 
single share of the secret. Our system applies Shamir’s Secret Sharing scheme [12], or a 
variant thereof, making it compliant with the advice stated in the Handbook on European 
data protection law [6]. 

4. Usability 
As the system we propose is designed to be as non-invasive as possible and hand 
sanitizing gets tracked automatically by the system, only a small amount of direct user-
interaction is needed. The user mainly interacts with the application to view his personal 
statistics and the scoreboards, so the keypoint to reach user acceptance is to develop a 
user friendly application. 

As the beacons are self-adhesive, their installation is easy and require low 
maintenance once installed (see section 2). The whole system is scalable at any point: it 
is neither limited regarding the number of participants nor the number of monitored smart 
objects. Also the system offers modularity regarding implementation of other guidelines 
and hygiene opportunities by variation of rulesets. 

The participants can use either their own smartphone or a provided wearable device 
(see section 2). The wearable is intended to be nonobstructive (either worn as a pendant 
or clipped to clothing) and fitted with a durable and sanitizer resistant housing. The 
dialogue principles [8] from the International Organization for Standardization covering 
human-computer interaction are followed: the application should be (i) suitable for the 
task, (ii) suitable for learning, (iii) conform with user expectations, and (iv) self 
descriptive. Correspondingly, the target is a simple, game-like user interface with self 
descriptive controls and comprehensible information. 

During the design and implementation process, we conduct user tests that fit the 
current stage of development. We plan to evaluate the product application based on the 
ISONORM 9241/110-S questionnaire [9]. 
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5. Conclusion 
To our best knowledge, all existing solutions addressing hand hygiene require additional 
wearable devices such as alcohol detectors or dispensers. Furthermore, the gaming 
approach to the hand hygiene issues is commonly explored with a focus on training [10]. 

The system is following a high standard of data protection without limiting the 
usability of the application. This alleviates initial burdens which may arise when a new 
system is introduced in an established work environment. The simplicity and 
affordability of the sensor devices make it easy to install the infrastructure and design it 
to be non-invasive for the users (and non-users). Private data is kept locally on the user’s 
device. The minimally required exchange of information for a competitive game is done 
in an anonymized fashion, hence it renders monitoring of individual user data impossible. 

The gamification approach is utilized to motivate the participating health care 
professionals to perform repetitive tasks in a competitive scenario. In comparison to 
traditional methods, our solution is tailored to the needs of the actual users and their work 
background. The users are kept motivated over a long time period and in succession hand 
hygiene can become a good habit, hence HAIs could be reduced. 
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Abstract. Activity monitoring in daily life is gaining momentum as a health 
assessment tool, especially in older adults and at-risk populations. Several 
research-based and commercial systems have been proposed with varying 
performances in classification accuracy. Configurations with many sensors are 
generally accurate but cumbersome, whereas single sensors tend to have lower 
accuracies. To this end, we propose an instrumented shoes system capable of 
accurate activity classification and gait analysis that contains sensors located 
entirely at the level of the shoes. One challenge in daily activity monitoring is 
providing punctual and subject-tailored feedback to improve mobility. Therefore, 
the instrumented shoe system was equipped with a Bluetooth® module to transmit 
data to a smartphone and perform detailed activity profiling of the monitored 
subjects. The potential applications of such a system are numerous in mobility and 
fall risk-assessment as well as in fall prevention. 

Keywords. Activity monitoring, wearable sensors, inertial measurement unit, force 
sensing insole, real-time 

1. Introduction 

Frailty can be defined as a gradual physiological degradation that results in 
detrimental outcomes in older adults, especially when reacting to environmental stimuli 
[1]. As a result, a notable worsening of mobility and social activity is perceived in frail 
older adults [2]. Approximately 35-40 % of community-dwelling, healthy older adults 
aged 65 or more experience at least one fall every year, and the fall incidence rate 
increases with age [3]. Fear of falling is manifestly prevalent within older adults with up 
to 65 % in some populations, leading in many cases to a significant decline in activity 
levels [4]. Consequently, increased activity avoidance can lead to a reduced quality of 
life. Certain activities accompanied by well-suited exercise programs have shown 
potential in maintaining balance, strength, endurance, bone density and functional 
ability; which in turn can lead to a better quality of life and reduce the risk of falling [5]. 

                                                           
1  Corresponding author at: EPFL STI CBT LMAM, ELH 136 (Bâtiment ELH), Station 11, 1015 

Lausanne, Switzerland.  
Tel.: +41 21 693 5971. E-mail address: christopher.moufawadelachkar@epfl.ch 

Monitoring Applications 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-663

663



Furthermore, such interventions can be tailored for every individual based on their 
mobility and activity levels. Traditionally, clinical assessment of motor function in 
elderly people is mainly based on questionnaires, which are considered subjective and 
suffer from poor recall. Technology-based assessment of functional mobility, e.g. gait 
and balance, generally utilizes stationary stereophotogrammetric motion capture tools 
and force plates. This limits the assessment to the small volume of the lab and does not 
provide actual activity of the subject during daily conditions. Thus, monitoring time and 
space volume are limiting factors, insufficient to characterize daily life. With recent 
progresses in communication systems and smartphones, motion sensors have witnessed 
a considerable boom in research. Miniature inertial sensors such as accelerometers and 
gyroscopes are integrated in light box designs that can be placed on the body and collect 
movement data autonomously for up to several days. However, the devices currently 
existing on the market or in research laboratories can only perform the recognition of a 
few types of activity, although more detail on lack of mobility and balance is needed for 
monitoring elderly subjects, e.g. the detection of transfer between postures, ability to 
avoid obstacles, climbing and turning. Furthermore, accurate classification of activity is 
accompanied by a high number of sensors, hindering the movement of the elderly person 
wearing them. Additionally, only a handful of systems have been validated for real life 
monitoring of elderly individuals.  

In this context, we propose a wearable device consisting of an inertial sensor and a 
force-sensing insole that will be placed entirely at the shoe level to provide comfort and 
unobtrusiveness. The device will be used to monitor the daily-life movements of the user 
and accurately recognize the type of activity, its duration, frequency and intensity (FITT 
principle [6]). The data from all sensors will be transmitted from the shoes to a 
smartphone for online activity profiling and further conveyance to geriatric care units. 

2. Methods 

2.1. Instrumented shoe system 

The development prototype of the instrumented shoes consists of the Physilog® 
(Gaitup, CH) inertial sensing and data logging unit, and the plantar pressure insole (IEE, 
LU) shown in Figure 1. The system contains 3D accelerometers, 3D gyroscopes, 
barometric pressure sensor, and 8 plantar pressure cells at relevant anatomical locations 
under the foot: medial and lateral heel, lateral arch, 1st/3rd/5th metatarsals, hallux and the 
remaining toes. All signals are logged on the Physilog device and can be transferred via 
USB to a laptop. An electronics box is used to digitize and amplify the pressure sensor 
data. The system additionally includes a magnetometer and can incorporate a GPS unit. 
Our concept is innovative in its design and the fact that it can be worn in the shoes during 
daily life without hindering the user. Recently, a Bluetooth module was added to the 
system (incorporated within the Physilog box) enabling real-time data transmission of 
all the sensors to a smartphone or PC. 
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Figure 1 – Instrumented shoe system: Physilog® inertial sensor placed on the shoe, insole inserted inside the 

shoes and converting electronics placed above the ankle. 

2.2. System architecture 

The proposed system architecture is oriented towards collecting data from the 
instrumented shoe in real-time and perform online activity classification and 
characterization (e.g. gait analysis of locomotion periods and postural transition analysis). 
Data from all sensors is also stored on a memory card to prevent data losses when the 
subject is out of smartphone or PC range. Dedicated algorithms will be implemented on 
the smartphone to perform the analysis and send relevant outcome parameters to a 
geriatrician including postural allocation, spatio-temporal gait parameters and other 
information such as symmetry and variability. In turn, the clinician can provide feedback 
for the user on their mobility levels via the smartphone interface. The system architecture 
is detailed in Figure 2.  

2.3. Activity classification 

We have previously validated an activity classification algorithm and its initial 
in-lab results were described in [7]. The algorithm was based on a biomechanical model 
and achieved a global accuracy of 97% in detecting activities such as sitting, standing, 
and level walking as well as stairs, ramps, and elevators, in offline mode after data 
collection.  

The data collected in real-time from the sensors could be used in a similar fashion, 
i.e. applying a decision tree where the activity types are classified based on the 
biomechanical model. However, some aspects of the decision tree might not be 
applicable online because of the need to post-process the data. Alternatively, machine 
learning techniques could be implemented to recognize the activity in real-time [8]. A 
short time window (e.g. 5 seconds) would be selected and signal features during this 
window calculated to provide the activity class.  

IMU 

Insole 

Electronics Electronic
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Figure 2 – Final prototype technical architecture 

3. Results 

Preliminary testing of the real-time Bluetooth data transmission was completed 
during different activities (sitting, standing, in-place stepping, and level walking). Data 
were collected wirelessly on a PC. A custom plotting interface was implemented in C++ 
to visualize the data in real-time. The data collection could be achieved with no losses 
for the two feet sensors simultaneously as compared to the data that was logged on the 
memory card for each IMU. 

4. Discussion 

In this study we proposed an instrumented shoe system for real-time activity 
monitoring. The preliminary testing of real-time data transmission from the sensors to a 
PC and smartphone proved to be satisfactory. The next step would be to implement the 
real-time classification algorithm on the smartphone to provide online activity 
monitoring and daily logging of the activity profile. Several considerations must be 
accounted for, including power consumption and algorithm performance tradeoff.  

Real-time activity monitoring could have major implications on health assessment 
in community-dwelling older adults. Postural allocation could inform about sedentary 
periods, which could be fragmented to increase health benefits [9]. Gait analysis of 
locomotion periods would be used to output parameters such as stride velocity and foot 
clearance which have been associated with frailty and fall risk [10], [11]. Thus, the 
system architecture offers geriatricians several tools with which to assess mobility and 
provide prompt and tailored feedback to older adults. The current prototype could also 
be miniaturized to provide maximum comfort to the user. 
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Abstract. Delirium is a common complication among patients in ICU settings. 
Although it has been repeatedly confirmed that Confusion Assessment Model for 
Intensive Care Unit (CAM-ICU), one of the most commonly used ICU delirium 
assessment tool, is highly accurate in validation studies, it’s sensitivity and 
specificity is relatively low during routine practice among bedside nurses. The aim 
of this study is to develop a mobile application (app) to detect delirium and to test 
its reliability and validity both by research nurses and among ICU bedside nurses. 
The app was programmed with Java and installed on a mobile device with Android 
system. After completion of reliability and validity testing, the app will be 
integrated into the existing Hospital Information System in order to automatically 
retrieve essential information for risk factor identification and formulation of care 
plan accordingly to prevent or manage ICU delirium. 

Keywords. ICU delirium mobile application Confusion Assessment Model for 
Intensive Care Unit  diagnostic test study usability evaluation 

1. Introduction 

Delirium is one of the most common complications among ICU patients. The reported 
incidence for delirium ranged from 30%-83.3% depends on patient population studied 
[1-2]. ICU patients developed delirium will have adverse short and long-term outcomes, 
such as increased incidence of complications and prolonged ICU and hospital stay, 
impaired cognitive function, and even increasing mortality [3]. Evidences have shown 
that routine assessment could effectively reduce the risk for developing delirium or 
early detect the occurrence of delirium therefore reduce the severity/duration of 
delirium, and reverse the adverse outcomes related to delirium [4]. It is recommended by 
American College of Critical Care Medicine that delirium should be monitored 
routinely (at least every day, better each shift) using Confusion Assessment Model for 
Intensive Care Unit (CAM-ICU) for ICU patients [5]. Although the sensitivity and 
specificity of CAM-ICU in detecting delirium is reported repeatedly high (> 90%) in 
various research papers from different countries, the accuracy in detecting delirium 
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is relatively low when used in routine practice among bedside nurses (it’s 
sensitivity is only around 50%) [6-7]. The reason for such result maybe complicated, 
lack of adequate training, inaccurate and incomplete interpretation of assessment data 
or using variable patient baselines when making diagnosis are possible causes for 
misdiagnosis or missed diagnosis of delirium in ICU settings. To our knowledge, 
there is no smart app exists. 

The purpose of this study are: (1) to develop a standardized and easy to use mobile 
CAM-ICU delirium detecting app with incorporation of automatic risk factor 
identification and personalized delirium care planning for bedside nurses; (2) to 
evaluate its reliability and validity in detecting delirium using diagnostic testing study 
design; (3) to evaluate its reliability and validity in detecting delirium by ICU bed side 
nurses during routine practice; and (4) to evaluate its effects on assisting decision 
making of patient management among bedside nurses and physicians as well as 
patient’s clinical outcomes. 

The study is conducted by nursing students and computer science students 
through collaboration between Capital Medical University and National Yang-
Ming University. 

2. Methods 

The study incudes four stages: 

2.1.   Stage I: Development of the Alpha Version of mobile app and evaluation of its 
usability.    

The Alpha Version of the app was designed with Java and installed on a mobile device. 
A modified usability evaluation questionnaire based on Technology Acceptance Model 
(TAM) [8], which includes four domains and 46 items and rated with 5-Likert scale, was 
used to test the usability of the developed app. Convenience sampling was used and 
ICU nurses from three hospitals were recruited. 

2.2. Stage II: Revision of the Alpha Version and evaluation of its reliability and 
validity.    

The Alpha Version of the mobile app was refined based on the result of stage I to 
reprogram the mobile app in terms of its user friendly interface/layout, ease of use, and 
usefulness to create the Beta Version (Fig 2). Risk factors and nursing intervention 
options is integrated into the app.  

We followed the GB17859-1999 “Classification Criteria for Security Protection of 
Computer Information System” codes and the GB/T 18336-2001 “Information 
Technology Security Evaluation Criteria” codes on confidentiality and safety. Both of 
them are national standards in china and are equivalent to the principles of US Trusted 
Computer System Evaluation Criteria (TCSEC) and ISO/IEC 15408 respectively. Data 
transmission was secured with SSL protocol. 

Its reliability and validity is evaluated using diagnostic test study design and the 
diagnosis of delirium from a psychiatrist using Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition (DSM-IV) is used as the gold standard. Each patient 
in four ICUs of Chaoyang hospital is assessed with the mobile app and the CAM-ICU 

F. Yang et al. / The Development and Evaluation of Delirium Assessment 669



paper version by two nurse investigators, and by the psychiatrist separately but within 2 
hours. Both the two nurse investigators and the psychiatrist are blinded to each other’s 
assessment results. 

2.3. Stage III: Evaluation of its reliability and validity in detecting delirium by ICU bed 
side nurses during routine practice 

The validated CAM-ICU app is installed into ICU nurse’s PDA they used in their daily 
practice, and incorporated into the Hospital Information System in our affiliated 
hospitals. Sensitivity and specificity will be determined through a diagnostic test study 
design and using DSM-IV as the gold standard. Nurses from four ICUs in our affiliated 
hospital will use the app to assess their patients between 9 am and 11 am in their 
routine practice. The psychiatrist who are blinded to the results of bedside nurses’ 
assessment will also assess these patients during this time frame to ensure that the 
patients are in the same condition.  

2.4. Stage IV: Effects of the mobile app on nurses’ and physician’s actions and 
patient’s clinical outcomes 

A concurrent controlled clinical trial study will be conducted during stage III. Our 
another affiliated hospital will be used as control. ICU nurses in the intervention 
hospital will use the mobile app routinely to detect delirium among admitted patients, 
and ICU nurses in the control hospital will conduct neurological assessment in their 
daily practice. Data on nurses’ actions and physicians’ actions in terms of delirium 
prevention and management, incidence of delirium, short term hospital outcomes, and 
ICU and in-hospital cost will be collected prospectively. 

3. Results 

3.1.  Stage I: Development of the Alpha Version mobile app and evaluation of its 
usability.    

The screenshots of the app (Version Alpha) are shown in Figure 1. The app was 
programmed to automatically retrieve baseline data for comparison and provide the 
result on whether or not the patient has delirium. One hundred and two nurses from 
ICU settings of three hospitals completed the questionnaire after using both mobile and 
regular paper CAM-ICU tools. The mean score of the four domains are: perceived 
usefulness: 4.09-4.22, perceived ease of use: 4.07-4.33, attitudes towards usage: 3.90-
4.16, behavior intention to use: 3.97-4.24. 

3.2. Stage II: Revision of the mobile app and evaluation of its reliability and validity. 

Refining the interfaces was conducted through Axsure to prototype the mobile app 
layout and customize the functional components (Version Beta, Figure 2) base on the 
result of stage I. The final layout of the mobile app was completed through Java 
programing (Final Version, Figure 3), and is finalized after multiple testing until the 
research investigator and try-use nurses were satisfied with its layout and function. The 
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technical architecture of the mobile app is shown in Figure 4. The reliability and 
validity of the final version are currently under investigation. By now, there are 45 
patients has been enrolled in this study.  

Figure 1.  Screenshots of the mobile app  Figure 2.  Screenshots of the mobile app  

(Version Alpha)  (Version Beta)  
 

 
Figure 3. Final version and the flow chart of the mobile app 

 

 
Figure 4. The technical architecture of the mobile app 

3.3. Stage III: Evaluation of its reliability and validity in detecting delirium by ICU bed 
side nurses during routine practice 

This will be ready for NI2016 (June 2016) 
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3.4. Stage IV: Effects of the mobile app on nurses’ and physician’s actions and 
patient’s clinical outcomes 

This will be partially ready for NI2016 (June 2016)  

4. Discussion 

The mobile CAM-ICU app we developed has interfaces that are user friendly and easy 
to use. The evaluation study indicated that its accuracy was identical to it’s regular 
paper form but was easier to use compared with the regular paper form. The full 
discussion will be completed after having all the results. 

5. Maturity at presentation 

At the time of presentation, we will be able to present the result of Stage II and Stage 
III. We will showcase a complete delirium assessment process, decision-making 
assistance with delirium risk factor identification and individualized preventive and 
management interventions at presentation.  
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Analytic Strategies of Streaming Data for 

eHealth  

Organizer: Sunmoo YOON, RN, PhD 

Columbia University, School of Nursing, Division of General Medicine 

Sy2102@columbia.edu 

Abstract New analytic strategies for streaming big data from wearable devices 

and social media are emerging in ehealth. We face challenges to find meaningful 

patterns from big data because researchers face difficulties to process big volume 

of streaming data using traditional processing applications.1 This introductory 180 

minutes tutorial offers hand-on instruction on analytics2 (e.g., topic modeling, 

social network analysis) of streaming data. This tutorial aims to provide practical 

strategies of information on reducing dimensionality using examples of big data. 

This tutorial will highlight strategies of incorporating domain experts and a 

comprehensive approach to streaming social media data.  

Keywords. Streaming data, big data, social network analysis, topic modeling, data 

mining 

1. Tutorial Organization 

The proposed tutorial speakers are: 

Sunmoo Yoon, RN, PhD, Columbia University, sy2102@columbia.edu  

Dr Yoon’s research focus is on using data science for health. She is a pioneer of 

developing analytics for Twitter. Her recent work has been recognized as a ground 

breaking finding by other disciplines including business and pharmacology. 

Michelle Odlum, MPH, PhD, Columbia University, mlo12@columbia.edu  

Dr Odlum’s research focus is on global health and social, cultural & economic 

determinants of health and social equity. Her recent transdisciplinary work on 

Ebola social media mining has been globally press-released over 30 news media. 

Young Ji Lee, RN, PhD, University of Pittsburgh, leeyoung@pitt.edu 

Dr. Lee’s research focus is on revealing hidden relationship between agents using 

network analysis. Her recent work has been recognized by medical informatics 

society as an innovative method to assess the association between comorbidity and 

re-admissions.  

2. Tutorial Description 

Format: a mix of breakout group discussion and hand-on interactive section. 

Timeline 
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3. Description 

After the tutorial, participants will be able to know six steps of data mining process 

for analyzing streaming social media data; 1) how to formulate domain application, 2) 

how to select and understand data using visualization tool
3

, 3) how to clean and 

preprocess data, 4) how to reduce dimensionality and big volumes, 5) how to choose 

data mining algorithms (natural language processing, clustering and grouping focused), 

and 6) how to interpret and evaluate data mining results. The tutorial will provide step-

by interactive section during the class using open-source softwares, which require 

minimal programming skills. At the end of the tutorial, this highly interactive tutorial 

will ensure the audience to extract social media data and use analytic tools. Further, the 

participants will discuss and practice interpretation of the data mining results and how 

to incorporate domain expertise.  

 

The outline of the tutorial is described in Table 1. 

 

Table 1. Outline  
 

1. Introduction to social media mining  

• Overview  

• Framework of data mining process  

• Types of data mining 

• 6 Steps of data mining process 

2. Application of social media mining (hands on) 

• Importing social media data 

• Downloading tools (Ncapture, NodeXL, ORA, Automap, 

Tableau) 

• 15-minute analytics techniques 

• In-depth analytic techniques 

• Interpreting results according to network theories 

3. Summary and Q&A  

3.1. Objectives of Tutorial 

Specific  educational  objectives  that  participants  can  expect  to  achieve  are  1) to learn 

social media mining process, 2) to learn how to reduce the volume of big data and 3) to 

interpret mining results in their own field. 
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3.2. Target Audience 

Researchers, nurses, educators and policy makers who are interested in analyzing large 

and complex data should attend. 

3.3. Level of the Content 

Basic 65% 

Intermediate and advanced: 35% covered 

Prerequisites: None 

Experience of instructors in teaching similar content 

 

Subject Year Audience Location 

Social media 

mining 

2011, 

2012, 

2013, 

2014, 

2015 

Doctoral students of 

nursing practice at an 

informatics class 

Faculties and PhD 

students at a workshop 

Columbia University, U.S 

University of Texas, 

Austin, U.S. 

Data mining of big 

data for health 

2013, 

2014 

Master’s students of a 

medical informatics class 

New York State University 

Downstate Medical 

Center, U.S 

Data mining of big 

data for self-

management 

2012, 

2014 

PhDs and research 

scientists at workshops 

Industrial Technology 

Research Institute, Taiwan 

Social media 

mining 

2009, 

2010 

High school students Gregorio Luperon High 

School, U.S. 
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NI Continuing Education: Replicating a 
U.S. Model in Other Countries? 

Carol J. BICKFORD 
 ICCE, LLC 

carol.bickford@ana.org 

Abstract. The need for nursing informatics continuing education is ongoing as 
informatics nurses and informatics nurse specialists are expected to be lifelong 
learners. This tutorial will explore how a very successful U.S. model, Weekend 
Immersion in Nursing Informatics (WINI), might be considered for replication in 
other countries. Details about the initial course design, presentation content outline, 
and sustainability will be shared. Participant input and discussion will be an 
integral component of this tutorial. The target audience includes informatics nurses, 
professional development and academic faculty, and those creating 
interprofessional informatics education programs. 

Keywords. Continuing education, nursing informatics, scope and standards of 
practice 

 

1. Speakers 

Carol J. BICKFORD, ICCE, LLC, carol.bickford@ana.org 
Dr. Bickford completed a 22 year US Navy Nurse Corps career, completed her 

doctorate in nursing informatics, and has served as an American Nurses Association 
senior policy fellow/advisor for over 18 years. She has published and presented both 
nationally and internationally. Dr. Bickford was one of the creators of the 
Weekend/Weekday Immersion in Nursing Informatics (WINI) and continues in her 
faculty role for this innovative and very successful continuing education program that 
builds on the framework of the nursing informatics scope and standards of practice. 
 
Kathleen SMITH, ICCE, LLC, ksmith1963@verizon.net  

Ms. Smith completed a 30 year US Navy Nurse Corps career, holds a master’s 
degree in education, and has extensive and diverse project management and informatics 
consulting experience. She has published and presented both nationally and 
internationally. Ms. Smith was one of the creators of the Weekend/Weekday 
Immersion in Nursing Informatics (WINI) and continues in her faculty role for this 
innovative and very successful continuing education program that builds on the 
framework of the nursing informatics scope and standards of practice. 
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2. Tutorial Format.  

References. 
 
[1]    American Nurses Association. (2015). Nursing Informatics:  Scope and Standards of Practice, Second 

Edition. Silver Spring, MD:  Nursesbooks.org. 

This tutorial will involve faculty presentations about the Weekend Immersion in 

Nursing Informatics (WINI) intended to promote facilitated discussion, networking, 

and innovative problem solving. Examination of the rationale for development and 

implementation of this continuing education program will reflect the innovative nature 

of informatics nurses and informatics nurse specialists. WINI was first presented in 

November 1995 as a preparatory continuing education event primarily for individuals 

electing to complete a self-assessment and then apply for the American Nurses 

Credentialing Center (ANCC) nursing informatics certification credential.  

Over the past twenty years, over 4471 participants have attended the 129 WINI 

sessions. Each participant has received a personal print copy of the current nursing 

informatics scope and standards book [1]. After 2003, each registrant also received a 

contemporary nursing textbook, as well as the course presentation materials and 

supplemental nursing and informatics related items. Each continuing education course 

has provided ANCC approved continuing education credits that are applicable for 

certification and state nursing license renewal processing.   

Participants will have the opportunity to examine current course materials, 

evaluation tool, and sample textbooks provided to all WINI registrants. Faculty will 

discuss pricing, marketing, logistics, and continued refinement of course materials. The 

facilitated discussion and ongoing question and answer opportunities are intended to 

promote examination and consideration of the implementation of this educational 

methodology in other settings and countries.  
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Public Health Information Systems: Priorities 
and Practices for Successful Deployments 

Martin Pearce 
Gevity Consulting Inc. 

mpearce@gevityinc.com 

Abstract A fast paced workshop designed for senior public health decision makers and 
clinical leaders implementing information systems to support delivery of public health 
programs. The tutorial will introduce public health information systems and provide 
best practices for implementing solutions related to immunization, communicable 
disease case management and outbreak management.  

� Using a combination of formats, the tutorial will: 
� Highlight key functionality of public health information systems. 
� Review global crises currently exposing gaps and deficiencies in public health 

information.  
� Examine governance, planning, and implementation priorities. 
� Highlight considerations supporting implementations nationally and in special 

populations. 
� Provide real, actionable lessons learned to take away and apply in the real 

world. 

Keywords. Public Health Information Systems, Communicable Disease, Immunizations, 
Best Practices 

 

1. Tutorial Organization 

The proposed tutorial speakers are: 
Martin Pearce, Managing Partner for Public Health Solutions Practice, Gevity 

Consulting Inc., mpearce@gevityinc.com 
Mr. Pearce is a Public Health Epidemiologist experienced in all aspects of public 

health. Marty has provided support for several public health information systems 
throughout his 25-year career. He has practiced in Environmental Health and 
Communicable Disease Management internationally. Marty holds a Master of Public 
Health, Bachelor of Science (Microbiology).  
 
Maureen Perrin, Gevity Consulting Inc., mperrin@gevityinc.com 

Ms. Maureen Perrin is a senior Gevity consultant and infectious disease epidemiologist 
who is proud to have supported many public health initiatives over the last 20 years. From 
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leading notifiable diseases data management to providing strategic advice for a pan-
Canadian public health surveillance system, Maureen ensures that the public health 
priorities emerging from stakeholder concerns are met with optimal solutions. Maureen 
holds an MSc. in Epidemiology from the School of Tropical Hygiene and Tropical 
Medicine at the University of London. 
 
Margaret Kennedy, Chief Nursing Informatics Officer and Managing Partner for Clinical 
Informatics, Gevity Consulting Inc., mkennedy@gevityinc.com  

Dr. Margie Kennedy is a Registered Nurse with 28+ years experience across a variety 
of practice domains and a senior nursing informatics expert. Dr. Kennedy led the C-HOBIC 
mapping in ICNP® and SNOMED CT, as well as leading clinical change management and 
information system deployments across Canada with First Nations. She holds baccalaureate, 
masters, and doctoral degrees in nursing and is a co-editor of Introduction to Nursing 
Informatics (4th ed). In addition to serving on multiple national and international 
informatics boards, she is the Canadian representative to IMIA-NI. 

2. Tutorial Description 

Advances in the understanding of what it takes to have effective public health mandated 
programs and set priorities for action often come at times of stress on the public health 
infrastructure. The 2003 Severe Acute Respiratory Syndrome (SARS) epidemic in Canada 
exposed a glaring deficit regarding clinical documentation and practices in public health 
practice.  Client data in public heath practice was recorded in fragmented narrative notes 
and often supplemented with post it notes or other ad hoc notations on client records that 
failed to inform rapid decision-making and support emergency responses.  Where 
electronic systems existed, they were archaic, cumbersome, and-ill suited to provide 
integrated documentation and responsive aggregation for reports and analysis. The lack of a 
modern heath information management solution resulted in significant adverse impacts on 
information flow to public and international agencies. 

The 438 probable cases and 44 deaths in Canada attributed to SARS prompted a 
national commission and the resulting Naylor Report. The Naylor Report, Learning from 
SARS: Renewal of Public Health In Canada, provided numerous recommendations, 
including the development of a national public health strategy, the establishment of a public 
health partnerships program, and a health human resources strategy specifically aimed at 
public health. Also among these recommendations was a strenuous call for improved 
information management and collaboration among public health professionals.  

Key requirements for future public health information systems were developed as a 
direct response to the Naylor Report’s recommendation regarding information management 
systems and interprofessional collaboration.  Best of breed systems are web-based 
communicable disease management and surveillance solutions that links public health 
nurses, medical officers of health, other public health professionals, physicians, hospitals, 
and other authorized health stakeholders together into an electronic data network. Systems 
must provide authorized health professionals with a comprehensive public health-focused 

M. Pearce / Public Health Information Systems: Priorities and Practices 681

mailto:mkennedy@gevityinc.com


documentation approach, enable timely access to key client data and to communicable 
disease management and surveillance functions, and provides decision support tools 
designed to help improve the delivery of public health services to citizens. 

Major components of best of breed systems include, in addition to the many common 
services required such as client registration, clinical notes, document management, reports 
services: 

◦ Communicable disease case management; 
◦ Outbreak management; 
◦ Immunization management; 
◦ Family Health; 
◦ Materials / vaccine inventory management; 
◦ Notifications management; and 
◦ Work management. 
Intense participation by public health professionals from across the national geography, 

and representing all business areas in the development and deployment of systems helps to 
ensure the design meets the needs of local and national public health 
professionals.  Implementations involving vulnerable populations such as indigenous 
persons, challenged socio-economic groups, and geographically isolated populations 
require approaches tailored to the situation. 

Key objectives include: 
1. Introduce the concept of public health information systems and provide best 

practices related to immunization, case management and outbreak management for 
communicable diseases 

2. Introduce the necessary functionality of a comprehensive public health 
information system, using SDSM as a case study 

3. Review some of the global crises exposing gaps and deficiencies in public health 
information management and reporting 

4. Examine governance, planning, and implementation priorities to establish a public 
health information system  

5. Highlight consideration supporting implementations in jurisdictions and with 
specialized populations 

6. Provide real, actionable lessons that participants can take away to inform their 
public health information system deployments 
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The Need for a Global Language – 
SNOMED CT Introduction 

Jane Millar 

International Health Terminology Standards Development Organisation(IHTSDO) 
jmi@ihtsdo.org 

Abstract SNOMED CT is the most comprehensive, multilingual clinical 
healthcare terminology in the world. It is a resource with comprehensive, 
scientifically validated clinical content. SNOMED CT enables consistent, 
processable representation of clinical content in electronic health records.  

When implemented in software applications, SNOMED CT can be used to 
represent clinically relevant information consistently, reliably and 
comprehensively as an integral part of producing electronic health information. 
SNOMED CT supports the development of comprehensive high-quality clinical 
content in health records. It provides a standardized way to represent clinical 
phrases captured by the healthcare professional and enables automatic 
interpretation of these. SNOMED CT is a clinically validated, semantically rich, 
controlled vocabulary that facilitates evolutionary growth in expressivity to meet 
emerging requirements. SNOMED CT based clinical information benefits 
individual patients and clinicians as well as populations and it supports evidence 
based care.  

The use of an Electronic Health Record (EHR) improves communication 
and increases the availability of relevant information. IHTSDO works with other 
standards oganisations to ensure interoperability and a key area has been the work 
with ICN to enable the use of ICNP and SNOMED CT by the nursing profession 
internationally. 

Keywords: SNOMED CT, Nursing, ICN, Interoperability, Terminology 
 

1. Tutorial Organization 

The proposed tutorial speakers are: 
- Jane Millar, IHTSDO, jmi@ihtsdo.org  
Jane is IHTSDO's Collaboration Lead. Her role focuses on ensuring that 

SNOMED CT can operate with other standards in the EHR and that healthcare 
professionals have the relevant language that they need. Prior to joining IHTSDO, she 
held the position of Head of Information Standard Services in the National Health 
Service in England, a role she held from 2001. As a Physiotherapist, Jane started work 
in terminology development in the UK in 1993, working on the UK Clinical Terms 
project. Working on this multidisciplinary project, she recognized early the need to 
collaborate with other professionals in order to reach a shared understanding of the 
language used for the EHR.  

- Ian Green, IHTSDO, igr@ihtsdo.org  
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Ian is the IHTSDO’s Business Service Executive. He has a clinical background in 
nursing, specialising in cardiac nursing and Advanced Life Support. He has worked in 
the English NHS for 26 years as a nurse, healthcare manager and then at the UK 
Terminology Centre with Read Codes and SNOMED CT. He has a degree in Nursing 
practice and a Master's degree in Healthcare Quality Management. He has been 
involved with the IHTSDO since it’s origination in 2007, serving as a member of the 
Quality Committee and on a number of other IHTSDO groups. As IHTSDO's Business 
Service Executive, Ian provides management across SNOMED CT content, mapping, 
education and implementation lines of business.  

2. Tutorial Description 

IHTSDO will provide a SNOMED CT tutorial during NI2016 with the purpose of: 
a. Increasing knowledge of SNOMED CT and its applicability for healthcare 

professionals,  
b. Outlining how SNOMED CT contributes to the EHR and the benefits for 

those caring for individuals.  
c. Provides details of the work with ICN to align SNOMED CT and ICNP and 

practically what this means for nursing documentation and the shared EHR 
IHTSDO, as the owner of SNOMED CT, will manage the tutorial. The tutorial will 
include: 

 

2.1. What is SNOMED CT and what is it for?  

The increasing number of EHRs implemented in countries offers opportunities for 
improving healthcare by better using clinical data. This does pose challenges on the 
way in which data is collected and stored in these EHRs. 

This part of the tutorial will begin with addressing the reasons and clinical benefits 
for standardization of EHR content. It will go on to explain the role of information 
models and terminological systems such as LOINC, ICD-10, and SNOMED CT for 
standardization of the structure and the content of the EHR. It will then focus on 
SNOMED CT and its concept-based nature, explicitly separating concepts from terms. 
We will elaborate on its hierarchies, and the way in which definitions of concept are 
provided, including an explanation of the reasoning capabilities provided by these 
definitions. Finally, we will address steps to be taken to use SNOMED CT in practice. 

2.2. SNOMED CT in Nursing  

We will discuss in detail the work undertaken to develop nursing content in 
SNOMED CT as part of the collaboration between IHTSDO and ICN. We will 
describe how the work on Nursing Diagnoses and Interventions has influenced the 
development of SNOMED CT content, as well as aiming to present a number of 
practical implementations related to nursing documentation.  
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This part of the tutorial presents ways in which the IHTSDO (the organisation 
owning, distributing and maintaining SNOMED CT) works with other organisations to 
support interoperability. There are a number of collaboration agreements between 
IHTSDO and other SDOs, and profile organisations such as WHO, WONCA, ICN, 
HL7. LOINC and these will be described at a high level. We will provide information 
on how to obtain SNOMED CT as well as opportunities to engage with the IHTSDO 
and take part in the work undertaken within the community focusing on information to 
support patient care delivery.  
 

2.3. IHTSDO as an organization and i ts interaction with other SDOs  

J. Millar / The Need for a Global Language – SNOMED CT Introduction 685



Understanding New Types of Evidence 

Ready for Translation into Nursing 

Informatics  

Kathleen McCormick, Ph.D.,R.N.FACMI,FAAN, FHIMSS  

SciMind, LLC, USA  

Scimind2@gmail.com  

Abstract. Nurses are the primary deliverers of patient care and observers of 

patient side effects to medications. The primary objective of this tutorial is to bring 

the participants up to date in genomic applications for nursing from birth until 

death. A secondary objective is to define at least 17 pharmacogenomics evidence 

guidelines ready for implementation into the Electronic Health Record. The target 

audience are nurses in practice, implementers of EHRs, nursing in leadership and 

policy-making positions, those focused on defining new areas for nursing research, 

and educators who are in need of defining criteria for integrating genomics into 

nursing education.  

Keywords. Evidence-based practice, genomics, pharmacogenomics, nursing 

observations of adverse effects, integration into EHR  

1. Tutorial Organization  

Dr. McCormick is a senior practitioner, researcher, and policy executive in health 

informatics, bioinformatics, and gerontology. Dr. McCormick spent 13 years as an 

informatics scientist and clinical trial researcher within the NIH, the National Institute 

on Aging and Clinical Center. Dr. McCormick then joined the Agency for Health Care 

Policy and Research (AHRQ) and directed the first Clinical Practice Guideline program, 

the Computer Decision Support grant programs, and the accelerated Electronic Health 

Record grant program. She retired as a 06 (Captain) in the USPHS after 30 years of 

service.  Then Dr. McCormick began her business career with SRA International, Inc. 

and developed their Genomics, Bioinformatics and Life Sciences Solutions program 

that supported the NIH, CDC, DoD, VA, and the FDA. She received the Vision Award 

from SRA for her business development in Genomics and Bioinformatics. In May 2004 

Dr. McCormick became a Chief Scientist/Vice President at SAIC working to advance 

innovation in the Health Solutions business unit. In January 2009 she joined SAIC-

Frederick (now Leidos Biomedical Research, Inc.) as Senior Principal Scientist/Vice 

President. This position principally supported the NIH, National Cancer Institute. 

She established SciMind, LLC in the spring of 2012. In 2013 she was honored 

for her work in innovation with the International Informatics Award from Sigma 

Theta Tau. This is in addition to her multiple awards for her professional 

accomplishments. She is a member of the prestigious National Academy of Sciences, 

Institute of Medicine, and Past-President of the Academy of Medicine of Washington, 
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DC, a fellow of the American College of Medical Informatics (ACMI), and 

the Healthcare Information Management Systems Society (HIMSS), and the Academy 

of Nursing (AAN). She is and author of over 6 books, and the coauthor of Essentials 

in Nursing Informatics, now in its 6
th

 ed. (2015) which is considered a classic 

in nursing informatics and recommended for certification in Primary Care and 

Nursing Informatics. She is also the coauthor of Healthcare Information Technology:  

Exam Guide for CompTIA and Healthcare IT Technician and HIT Pro 

Certifications, 2012. With over 150 publications, she is frequently sought after as a 

consultant and speaker for many national and international healthcare and professional 

organizations. Recently she received the Friends of the National Library of Medicine 

Nursing Informatics Award. 

2. Tutorial Description  

2.1. Format  

Timeline   

• Presentation of content - 90 minutes  

• Case Study Discussion - 30 minutes  

• Group Discussion, Q & As = 60 minutes  

 

2.2. Description  

According to the United States Institute of Medicine in February 2015, there is 

sufficient evidence to warrant inclusion of genetic/genomic and pharmacogenomics 

information into the Electronic Health Record. In addition, the price of testing for 

genetics has come down to about $1000 US dollars.  There are nursing standards of 

practice that now include genomics from the American Nurses Association. The ability 

to document genomic conditions is available in the ICD 10 coding structure. The 

Centers for Medicare and Medicaid in the US also reimburses for at least 9 genetic tests.  

Lawsuits have begun to challenge healthcare providers and deliverers regarding 

serious side effects of drugs prescribed and delivered to patients with the inability to 

metabolize those drugs.  Educational criteria for nurses have been developed and 

proposed internationally for almost 10 years.  This tutorial proposes to define the birth 

to death genetic and genomic conditions in various health conditions. Another 

objective of this tutorial is to present at least 17 pharmacogenomics evidence 

guidelines ready for implementation into the Electronic Health Record (EHR). Since 

nurse are the primary care givers, deliverers of medication, and witnesses to patients 

drug reactions, toxicities, and other complications, they need to know the implications 

of a patients’ genomics on the ability of the patient to metabolize, transport, or regulate 

medications. The importance of ethnic variation in populations will be described to a 

diverse international audience. The major side effects of genomic mismatches for the 

guidelines currently developed will be presented. Four case studies in pediatrics, 

cardiovascular disease, pain management, and cancer will be handed out to participant 

with discussion questions.  Strategic roadmaps, workflows, algorithms, and clinical 

decision support tools under development will be described. Barriers to full 

implementation will be discussed, including standards, integration of healthcare records, 

and ethical issues. Important implications for nursing in practice will be presented from 
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the results of a study implementing genomics education and policies into Magnet 

Hospitals in the United States. The participants will receive a listing of valuable 

international references and resources to keep abreast of educational resources in 

nursing, future guidelines and evidence that are available internationally.  
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Human Factors for Nursing: From In-Situ 
Testing to Mobile Usability Engineering 

Andre W. KUSHNIRUKa,1, Elizabeth M. Borycki b, 
Terje SOLVOLL b, and Carola HULLIN 

c 
aSchool of Health Information Science, University of Victoria, Victoria, Canada 

b
 Norwegian Centre for Integrated Care and Telemedicine,  

University Hospital of North Norway, Norway 
c School of Health, DuocUC Catholic University, Chile 

Abstract. The tutorial goal is to familiarize participants with human aspects of 
health informatics and human-centered approaches to the design, evaluation and 
deployment of both usable and safe healthcare information systems. The focus will 
be on demonstrating and teaching practical and low-cost methods for evaluating 
mobile applications in nursing. Basic background to testing methods will be 
provided, followed by live demonstration of the methods. Then the audience will 
break into small groups to explore the application of the methods to applications of 
interest (there will be a number of possible applications that will be available for 
applications in areas such as electronic health records and decision support, 
however, if the groups have applications of specific interest to them that will be 
possible). The challenges of conducting usability testing, and in particular mobile 
usability testing will be discussed along with practical solutions. The target 
audience includes practicing nurses and nurse researchers, nursing informatics 
specialists, nursing students, nursing managers and health informatics 
professionals interested in improving the usability and safety of healthcare 
applications. 

Keywords. Usability, usability engineering, human factors, in-situ, mobile, patient 
safety 

1. Introduction 

In this tutorial we will discuss human aspects of health informatics and human-centered 
approaches to the design, evaluation and deployment of safe, usable and useful 
healthcare software, in particular mobile applications and devices used by nurses.  
Ensuring the effectiveness, safety and usability of mobile health care software that 
supports nurses’ work is an important area of focus for nursing informatics 
professionals. In recent years there has developed a need for understanding human 
factors as accelerated by the development and proliferation of differing types of mobile 
health technologies used by health care consumers and nursing informatics 
professionals such mobile fitness applications, weight management applications and 
electronic medication reconciliation applications used by patients and nurses. 
   

                                                           
1 Andre Kushniruk email: andrek@uvic.ca 
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2. Literature Review 

Improvements in human factors, usability and clinical workflow have been linked to 
higher rates of health information technology system adoption and improved safety. On 
the other hand, issues associated with poor human factors have been increasingly 
associated with failures to adopt systems and health information systems safety issues. 
Furthermore, it has become increasingly recognized that ensuring the usability of 
healthcare information systems (such as the electronic health record) is a key factor to 
successful system deployment and adoption. Usability can be defined as a measure of 
how effective, efficient, safe, easy to learn and enjoyable a system is to use. Successful 
design, implementation and deployment of healthcare information systems is 
dependent on careful consideration of usability. This includes the study of the impact 
of systems on healthcare workers’ cognition and workflow as well as consideration of 
interrelated social factors related to successful technology deployment. Such study can 
be conducted in real-life healthcare contexts (in-situ testing) in rapid and economical 
ways. 

3. Methods 

3.1. Approach to Usability Testing 

This tutorial is designed to introduce some critical advances in usability engineering 
and human factors that can be applied by nursing informatics professionals to improve 
the quality and safety of a range of healthcare applications, with a focus on mobile 
software applications. In the tutorial examples will be given of low-cost rapid usability 
engineering performed in-situ in real healthcare and home environments. The examples 
will range from studying usability of systems such as mobile personal health records to 
the study of mobile healthcare applications designed for both patients and providers. 
Challenges associated with conducting mobile usability evaluation will be presented 
along with practical approaches to the testing of mobile healthcare applications. 

The tutorial will help nurses and nursing informatics professionals who are 
involved in the process of designing, developing, testing, procuring or implementing of 
applications and systems in hospital, community and clinic settings to identify potential 
human factors issues as well as to identify strategies for addressing these issues to 
improve the quality and safety of health information systems. Participants will work 
through some practical examples of how to improve the human factors, usability and 
clinical workflow of mobile applications in healthcare. 

3.2. Type of Format 

A range of teaching and learning strategies will be used in this tutorial.  There will be 
an initial discussion of basic methods for conducting usability testing and for 
evaluating mobile applications. This will be followed by a live demonstration by the 
presenters of usability testing using a mobile device and will be followed by an 
opportunity for the audience breaking into small groups where they will work together 
to create evaluation plans for mobile applications they are interested in. 
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3.3. Timeline 

The session will begin with presentations by the tutorial speakers to provide 
background context and to describe methods that can be used (for approximately 45 
minutes).  This will be followed by a live demonstration (involving audience 
engagement) of the usability evaluation of a nursing application (for approximately 45 
minutes). This will be followed by a 20 minute break. After the break and until the end 
of the session, participants will break into small groups, where they will consider the 
design of a study for a healthcare mobile application that is of interest to them (for 
approximately 35 minutes). Towards the end of this part of the tutorial, the break-out 
groups will report back to the tutorial speakers and the other participants about their 
evaluation plans to obtain feedback and input (for approximately 35 minutes). 

4. Discussion 

The tutorial will introduce the concept of usability in healthcare and nursing 
informatics in the context of mobile health care software applications. It will also 
provide examples of applying usability engineering methods to ensure usability of 
mobile healthcare applications. A variety of methods to conducting usability and safety 
testing will be presented as well as practical approaches to low-cost rapid usability 
engineering that can be applied economically and in any type of healthcare setting. 

References 
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User-Centred Design Using Gamestorming  
Leanne Currie 

University of British Columbia, School of Nursing, Vancouver, British Columbia, 
Canada 

 leanne.currie@nursing.ubc.ca 

Abstract. User-centered design (UX) is becoming a standard in software 
engineering and has tremendous potential in healthcare. The purpose of this 
tutorial will be to demonstrate and provide participants with practice in user-
centred design methods that involve ‘Gamestorming’, a form of brainstorming 
where ‘the rules of life are temporarily suspended’. Participants will learn and 
apply gamestorming methods including persona development via empathy 
mapping and methods to translate artefacts derived from participatory design 
sessions into functional and design requirements. 

Keywords. User-centred design, end-user design, participatory design, usability 
 

1. Tutorial Organization 

The proposed tutorial speakers are: 
Leanne Currie, RN, PhD, University of British Columbia, School of Nursing. 

Leanne.currie@nursing.ubc.ca 
Dr. Leanne Currie is an Associate Professor at the University of British Columbia 

School of Nursing where she conducts research in the field of nursing, biomedical and 
health informatics. Dr. Currie’s program of research is in clinical informatics with 
research projects related to wound care documentation by nurses, smoking cessation, 
personal health records for patients with chronic diseases, data mining, and informatics 
competencies in healthcare providers and healthcare students. 

J. Craig Phillips, RN, ARNP, LLM, PhD, University of Ottawa, School of Nursing, 
craig.phillips@uottawa.ca  

Dr. Phillips is an Associate Professor at the University of Ottawa School of 
Nursing where he conducts research in ecological epidemiology, intercultural human 
rights law and participatory design for marginalized populations. He has been funded 
by the Canadian Institutes of Health Research towards the development of a tailored 
smoking cessation website with HIV+ gay men using an emancipatory framework.  

Charlene Ronquillo, RN, MSN, PhD student, University of British Columbia, 
School of Nursing. cronquillo@alumni.ubc.ca 

Ms Ronquillo is a doctoral student at the University of British Columbia School of 
Nursing where her research will focus on technology use by healthcare providers in 
low resource settings. She has been involved in development and prototyping of a 
Web-based tool to support smoking cessation with HIV+ gay men in Western Canada. 
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Derek Roswell, RN, BScN, MScN student, University of Ottawa, School of 
Nursing. Derek.roswell@gmail.com 

Mr. Roswell is a registered nurse working in mental health and community health. 
Prior to becoming a nurse, Mr Roswell was a project manager for community-based 
healthcare initiatives seeking equitable healthcare solutions.  Most recently, he has 
been part of a team working towards the development and prototyping of a Web-based 
tool to support smoking cessation with HIV+ gay men in Western Canada. 

2. Tutorial Description 

2.1. Format  

Breakout group discussion 
 
Timeline  

� 1st hour: Theory and application of user-centred and participatory design; 
types of Gamestorming activities and application to requirements 
elicitation and expert usability testing  

� 2nd hour: Application of select Gamestorming activities 
� 3rd hour: Strategies to translate artifacts derived from user-centred design 

sessions to actual user interface design.  

2.2. Description 

User-centered design (UX) is becoming a standard in software engineering and has 
tremendous potential in healthcare. The purpose of this tutorial will be to demonstrate 
and provide participants with practice in user-centred design methods that involve 
‘Gamestorming’, a form of brainstorming where ‘the rules of life are temporarily 
suspended’. The workshop will begin with a discussion of general methods for inviting 
and involving participants in the elicitation of requirements for materials that 
participants would use in the development of software systems including how to build a 
safe space for novel ideas to be brought forward. The tutorial will describe how to 
apply the ten essentials of gamestorming in the context of software design or 
refinement of existing software systems. The ten essentials of gamestorming include 
opening and closing; fire starting; artifact generation; node generation; developing a 
meaningful space; using sketching to elicit ideas; valuing randomness; referral, 
reframing, improvisation; selection; and trying something new.  

Key aspects of user-centred design and iterative evaluation will be described and 
participants will have an opportunity to practice with wire-framing software for rapid 
prototyping and engaging in user-centred usability testing ‘on-the-fly’.  

The use of personas is commonly applied in user-centred design to provide 
examples of typical target end-users. Personas are also key to expert usability 
evaluation, and as such, methods to develop valid personas are cruicial in software 
design. In this tutorial, we will provide participants with a tool kit of methods to elicit 
and validate personas that have been developed by participants who are part of the 
target end-user population. Key proceses for identifying personas to use for usability 
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testing and system design will be addressed including persona development via 
empathy mapping and persona validation via peer feedback.  

The tutorial will also focus on how to translate artefacts derived from user-centred 
design sessions to actual software by using value mapping and using a gamestorming 
approach called product Pinocchio by which the participatory design team apply human 
characteristics to software so that the most important features can be identified.  
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Accelerating the Global Workforce 
Demand for Nurse Informaticians: 

Advanced Health Informatics Certification
(AHIC)

Cynthia GADD�, Connie W, DELANEYb, Heimar de FÁTIMA�������,
 Karen GREENWOODd, Jeffrey J. WILLIAMSONd

a Vanderbilt University, Nashville, TN, USA; b University of Minnesota, Minneapolis, 
MN, USA; c Universidade Federal de São Paulo (UNIFESP), São Paulo, Brazil

d
;

American Medical Informatics Association (AMIA), Bethesda, MD, USA 

Abstract: Advances in professional recognition of nursing informatics vary by 
country but examples exist of training programs moving from curriculum-based 
education to competency based frameworks to produce highly skilled nursing 
informaticians. This panel will discuss a significant credentialing project in the 
United States that should further enhance professional recognition of highly skilled 
nurses matriculating from NI programs as well as nurses functioning in positions 
where informatics-induced transformation is occurring.  The panel will discuss the 
professionalization of health informatics by describing core content, training 
requirements, education needs, and administrative framework applicable for the 
creation of an Advanced Health Informatics Certification (AHIC). 

Keywords: Clinical Competence; Informatics; Health Education; Workforce 
Development 

1. Panel Description

The goal of this panel is to describe development efforts by the AMIA to create an 
advanced health informatics certification credential (AHIC) for the informatics 
workforce including nurse informaticians.  Panelists describe the project from inception 
to its current state of maturity.   We will highlight training efforts at different levels of 
maturity for nurses in Brazil and the interprofessional education movement in North 
America in order to demonstrate progress toward the global need for an AHIC-type 
credential.  Perhaps most importantly, this panel will identify opportunities for 
leveraging certification and education resources through dialogue from the world’s top 
informatics subject matter experts through moderated interactive panel discussion.   

AMIA has been working on the issue of certification for individuals who 
practice clinical and health informatics since 2005.  AMIA’s efforts led to the medical 
subspecialty of clinical informatics, Board certification, the AMIA Clinical Informatics 
Board Review Program, and formal relationship with the Commission on Accreditation 
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of Health Informatics and Information Management (CAHIIM).  In February 2012, the 
AMIA Academic Forum created a Task Force on Advanced Interprofessional 
Informatics Certification (AIIC) and turned its attention to creating a credential serving 
a complimentary and equivalent health informatics certification program.  This task 
force issued a consensus statement that established three basic principles: 

� a pathway to certification for individuals not eligible for the subspecialty
certification is critical,

� such a pathway should focus on the core informatics content that is relevant to
all professions, and

� health informatics certification should be at the graduate level, based on the
same core content used for the subspecialty certification, have the same rigor
as the subspecialty certification process and convey the same level of
assurance of competency as the subspecialty certification.

In December 2014, AMIA convened a multi-disciplinary work group to build on 
the work of the AIIC task force and recommend the core content and eligibility 
pathways for AIIC. This work group includes representatives from clinical informatics 
research, dentistry, nutrition, nursing, osteopathy pharmacy, public health, and 
radiology. To inform their deliberations, work group members have solicited input 
from related AMIA Working Group Chairs and over 45 individuals from the various 
disciplines. The work group’s recommendations were approved by the AMIA Board of 
Directors in November 2015 and two official AMIA White Papers will be published in 
the Journal of the American Medical Informatics Association (JAMIA) in July 2016 
entitled Creating Advanced Health Informatics Certification and Eligibility 
Requirements for Advanced Health Informatics Certification. 

AMIA is analyzing options for establishing a trusted, professionally neutral home 
for developing and administering the examination.  A new organization would establish 
the final core content and eligibility pathways for AHIC.  These advances in 
professional recognition of nurse informaticians through certification activities have 
implications that extend beyond certification and impact training program curriculum, 
accreditation efforts, and workforce development as individuals train, learn, and are 
recognized for the informatics competence by the public.  The goal of this panel is 
share with the global nursing informatics audience AHIC progress in the USA and have 
interactive discussion about implications and collaborations throughout the world. 

2. Panelists and Moderator

Cynthia Gadd, Vice Chair for Education and a Professor of Biomedical Informatics, 
Vanderbilt University, Nashville, TN, USA, cindy.gadd@Vanderbilt.Edu.  Dr. Gadd 
has published numerous articles in her primary area of research, the implementation 
and evaluation of integrated clinical information systems from a sociotechnical 
perspective. 

Connie White Delaney, Dean and Professor, School of Nursing, University 
of Minnesota, Minneapolis, MN USA, delaney@umn.edu delaney@umn.edu.  Dr. 
Delaney, an internationally recognized health informatics scholar educator, researcher, 
writer and sought after speaker in the areas of national standards development for 
essential nursing outcomes/safety data. 
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Heimar de Fátima Marin, Full Professor and Director of the graduate 
Program in Health Informatics at the Federal University of São Paulo (UNIFESP), São 
Paulo, Brazil, heimarfm@gmail.com.  Dr. Marin is a nurse who has devoted her 
professional career to improving patient care using information and communication 
technologies. 

Karen Greenwood, Executive Vice President and Chief Operating Officer, 
AMIA, Bethesda, MD, USA, karen@amia.org.  Karen serves as a member of AMIA’s 
Executive Committee and is the organizational liaison to several other associations 
including the Alliance for Nursing Informatics. 

Jeffrey J. Williamson, Vice President of Education and Academic Affairs, 
AMIA, Bethesda, MD, USA, jeff@amia.org.  Jeff’s experience is in informatics 
training, education, workforce development, and he is responsible for AMIA
certification and accreditation. 

3. Timeline of Panel Activities

J. Williamson will provide brief introductions, panel topics, panelist introductions, 
discussion guidelines, and moderate a discussion with the audience.  (5 Minutes) 

C. Gadd is the Chair of the AIIC Work Group and will describe the effort to 
produce the core content and training requirements to frame the certification, as well as 
other general information about the rationale for the project. (10 Minutes) 

C. Delaney is a member of the AIIC Work Group and will discuss outreach to 
the nursing informatics community as well as efforts to nurture interprofessional 
education in the USA. (10 Minutes) 

K. Greenwood will discuss AMIA’s involvment in CAHIIM and effort to 
create an entity to host, administer and sustain AHIC. (10 Minutes) 

H. Marin will talk about nursing informatics education and workforce 
development in Brazil and provide her reaction to the AHIC efforts including global 
opportunities and possible barriers  in adoption of the credential. (10 Minutes) 

Example Discussion Forum Questions (Remaining Time) 
1. What are examples of advances in informatics professional recognition from

around the world? How is AHIC similar or different?
2. How will health informatics certification activities impact accreditation and

informatics educators in training programs?
3. Will the professionalization of informatics through certification and

accreditation fundamentally alter the discipline of informatics?  In what ways?
4. Will the AHIC credential have a leveling effect in professional status for

nurses who preform equivalent informatics functions to their medical
colleagues?

5. What professional roles and titles will individuals with an advanced
informatics credential assume?

6. Can efforts like AHIC and other informatics certifications help the public
better understand what informaticians do? If so, how?
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MonDossierMedical.ch – The Personal 
Health Record for Every Geneva Citizen 

Aurélie ROSEMBERG1 Adian SCHMID2 and Olivier PLAUT1  
1Direction générale de la santé – Etat de Genève 

2 eHealth Suisse Bern 
 

Abstract. MonDossierMedical.ch is a project led by the canton of Geneva, making 
it possible for every patient to access his own electronic health record (EHR) and 
to share the medical files with his doctors. It was introduced across the canton in 
mid-2013, and provided to all patients free of charge. It is based on the first Swiss-
wide eHealth-compliant pilot project "e-toile". The canton of Geneva developed 
"e-toile" as a public-private partnership together with Swiss Post and it was 
launched in 2011 in some of the canton’s municipalities. Back then, Geneva’s 
EHR represented the first Swiss attempt to link all healthcare professionals in the 
treatment chain. Today, it serves more than 6,000 patients and 400 physicians. 
This number is growing regularly, as well as the health care institutions (private 
hospitals, labs) joining the community. The project fits into the national strategy of 
Switzerland in establishing a national EHR by linking regional implementations 
like MonDossierMedical. 

Keywords. MonDossierMedical.ch, Electronic Health Record EHR, e-health, 
Geneva, Shared Care Plan, Shared Medication List 

1. Introduction 

"MonDossierMedical.ch" project, originally named e-Toile, was born in Geneva in a 
context of public health costs higher than the national average and development of 
information technologies. Following issues initiated a thorough reflection: 

� Placing the patient at the center of his medical care ("patient empowerment") 
� Ensuring the quality of care and avoiding errors 
� Ensuring data security 
� Improving the efficiency and thus meeting up with the challenges of an aging 

population. 
This project started in 1998. In 2001, the foundation IRIS-GENEVA was created to 
enable the networking of all health partners. This foundation is now in charge of 
monitoring the network and promotes its use. This pioneering project required a legal 
basis, then non-existent in Switzerland. In 2008, the law on the EHR community 
network was adopted in Geneva, entering into force in 2009. The Swiss federal law on 
the patient's EHR is forecast to be ready nearly by 2018. 

                                                           
1  Olivier PLAUT.  Direction générale de la santé – Rue Adrien-Lachenal 8 – 1207 Genève – 

Switzerland. - olivier.plaut@etat.ge.ch – www.mondossiermedical.ch  
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To realize the sharing of medical information according to the patient's will, a concept 
of technical architecture and access rules has been developed. It is now being 
implemented throughout the canton as "MonDossierMedical.ch". The project is 
conducted by the Directorate General for Health of the Canton of Geneva.  
Access to online medical record is free of charge. Patients have then an easy access to 
medical documents from the University Hospitals of Geneva (HUG), home care, 
connected pharmacies and laboratories. The patient gives access rights to his attending 
physicians, pharmacist or specialists. 

2. Obstacles and opportunities 

Geneva is pioneering this approach in Switzerland that allows physicians and other 
stakeholders to access, with the patient's permission, to essential information for its 
management. Conducting this type of project requires overcoming technical and 
"business" obstacles. 
From a technical point of view, after a pilot phase, the system was stabilized to allow 
wider deployment with improved access times to medical documents. 
It was also necessary to simplify the connection process for all users by replacing smart 
card connection with more modern technologies. It is now possible to connect to 
MonDossierMedical.ch with a user name, a password and a single-use code received 
via SMS, known as mTan. The records can now securely be accessed from any 
computer without any specific hard or software installation. 

From a business point of view, the challenge is now to implement greater use of 
MonDossierMedical.ch for information sharing in the Geneva care network. For this 
purpose we are working on the management of complex patients with the 
implementation of a shared care plan and a shared medication list. Those issues require 
interoperability between the tools and avoiding double data entries. 

We will also target more precisely population groups, according to age, conditions, 
interests, and provide services that are of particular interest to develop connections. 

3. Present and perspectives 

Registration of patients and professionals to MonDossierMedical.ch is no longer an 
anecdote. The platform use is today concrete and registrations increase regularly with 
more than 600 new patients per month - a total of more than 8,000 active records - and 
over 450 physicians connected. 

We also work with various structures such as associations, municipalities, etc. to 
promote the use of "MonDossierMedical.ch". Public sessions are held to present 
"MonDossierMedical.ch" and to register interested citizens. All information is 
available on our website. 

Targeted actions are also conducted in various locations among HUG: enrollment 
is proposed at the main hospital, at the pediatric and geriatric hospitals, and at the 
emergency room, while patients are waiting, to help them pass the time. Patients doing 
administrative admission at the hospital have the possibility to be registered in 
MonDossierMedical.ch at the same time. 

As the network of involved partners is extending, we now hope family physicians, 
private clinics, and laboratories to join the community. 
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The 2016 outlook is the improvement of complex patients care in the care network 
with the commissioning of a shared medication list, the upload of documents by the 
patient himself, and the pilot project of the shared care plan in partnership with 
PRISM2 and imad3. 

4. Added value tools 

The shared care plan is a dashboard showing on one side the medical information 
provided by doctors and on the other side observations made by nurses who take care 
of the patient at home. This tool is primarily intended for complex patients still living 
at home, with polymorbidities and several health professionals taking care of. The need 
of regular information transmission between all those professionals is today mainly 
fulfilled by numerous faxes. An interactive dashboard will allow all players to share 
information and to access up-to-date data structured according to their activity and 
needs. 

The objective of the shared medication list is to perform medication 
reconciliation in order to get a picture as comprehensive as possible of the drugs taken 
by the patient. This view allows the physician to have full vision and to avoid 
prescribing dual or interfering drugs. 
Detection tools to prevent adverse effects in connection with other drugs or the patient's 
condition (weight, age, pregnancy, allergies, etc.) will also be introduced gradually. 

The shared medication list also allows to easily produce and print a treatment 
card, sort of "menu" for the patient showing him which dose to take, at what time, and 
with the reason of the treatment.  An image of the tablet will be added for people 
having difficulties to recognize the different drugs. 

This essential tool in the continuity of care is currently only available in 
"MonDossierMedical.ch". There are however many other prescription systems: HUG, a 
number of private doctors, clinics and pharmacies all have their own prescribing tools. 
A priority task in 2016 is to allow those different software's to communicate in order to 
have a complete shared medication list while avoiding dual entries. Among other things, 
pharmacists will be able to reprint the patient's treatment card with updated information, 
which may be different, i.e. in case of a generic substitution. 

The project in Geneva is the most advanced implementation of its kind in 
Switzerland. It is also in line with recommendations that are the basis for the future 
national EHR. In 2016 the Swiss parliament passed a national law that will make it 
possible to link regional implementations like MonDossierMedical with similar 
projects in other cantons. Starting in 2017 every regional EHR that will be part of the 
future Swiss “circle of trust” has to pass a process of certification to guarantee common 
rules and interoperability. By this stepwise approach Switzerland wants to establish a 
nationwide EHR-network that makes it possible for patients to give their health 
professionals access to relevant health information – regardless of time or location in 
Switzerland. 

  
                                                           
2  PRISM: Promotion des réseaux intégrés des soins aux malades -  

www.prism-ge.ch 
3 imad: Institution genevoise de maintien à domicile - www.imad-ge.ch 
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How to Prepare a  
Nursing Informatics Conference 

Submission 
Kaija SARANTOa1, Elizabeth M. BORYCKIb, Indra Neil SARKARc 

aDepartment of Health and Social Management, University of Eastern Finland 
b School of Health Information Science, University of Victoria, Victoria, British 

Columbia, Canada 
c Center for Biomedical Informatics, Brown University, Providence, RI USA  

Abstract This workshop aims to demystify the process of submitting papers to 
Nursing Informatics and MEDINFO Congresses for international authors. During 
the workshop the authors of this proposal will focus on the characteristics of NI 
and MEDINFO congresses, principles of scientific writing, requirements of 
submission formats, and criteria used for assessing submissions. The workshop 
will be of special interest to those who are planning on submitting a paper, poster, 
or workshop to future Nursing Informatics and MEDINFO conferences. As part of 
this the workshop, authors and participants will discuss and share their experiences 
in submitting papers to NI and MEDINFO conferences and the workshop authors 
will provide suggestions on how to improve the papers.   

Keywords. Scientific writing, publication, health and nursing informatics 

Introduction  

The aim of the Nursing Informatics (NI) and MEDINFO congresses is to share 
knowledge and analyze how nursing informatics research is addressing some of the 
most challenging problems in health care, public health, consumer health, as well as in  
research and development. The strength of the NI and MEDINFO congress programs 
are their international, multidisciplinary, and timely input into advances in the field. 
The overalling theme of the conference defines an overarching topic, and the categorial 
program content covers descriptions of specific approaches that leverage informatics 
approaches in alignment with the chosen topic. Researchers, clinicians, technologists, 
managers, and educators around the world contribute to and share experiences on the 
use of information methods, systems and technologies to promote patient-centered 
care, improve patient safety, enhance care outcomes, facilitate translational research, 
enable precision medicine, and improve education and skills in health informatics. 

Over the years, submissions for NI and MEDINFO congresses have followed 
standardized guidelines and formats to ensure the high quality academic contributions 

                                                           
1  Kaija Saranto University of Eastern Finland, P.O.Box 1627, FI 70211 Kuopio, Finland, 

kaija.saranto@uef.fi 
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to the evolving field. The number of submissions for the conferences has varied from 
year to year, with the category of paper submissions consistently receiving the most. 
With each year, there is increased interest in NI and MEDINFO congresses and the 
desire to get papers or posters accepted. There are some essential points that should be 
addressed in a typical submission. It is the intent of the authors of this workshop to help 
others improve the quality of their submissions and therefore enhance their ability to be 
accepted to the conference. 

Aim of the workshop 

The aim of this workshop is to provide instruction and insights for participants 
who wish to submit contributions to future NI congresses, with a particular emphasis 
on papers and posters. The workshop will focus on the characteristics of NI congresses, 
principles of scientific writing, requirements of submission formats, and criteria used 
for reviewers assessing conference submissions. 

Educational Goals  

The workshop has the following learning objectives. Participants will: 
1. Learn how to structure a typical paper, poster, panel and workshop 

proposal, including how to write research questions, a literature review, 
methods section, results and conclusions. 

2. Review key aspects of previously accepted paper, poster, panel, and 
workshop submissions. 

3. Learn about the submission guidelines and the format of conference 
paper, poster, panel, and workshop publications. 

After the workshop, participants will have developed advanced abilities to write 
and submit papers, posters, workshops and panels for future NI and MEDINFO 
congresses. The target audience for the workshop is international attendees for future 
NI and MEDINFO congresses. 

Workshop structure 

The workshop (90 minutes) will consist of presentations with examples and 
exercises of scientific writing as well as discussion of criteria for writing high quality 
submissions. Dr. Saranto will act as the workshop facilitator and will give an 
introduction of the characteristics of NI congress topics and themes over the years as 
well as focus on the submission and evaluation processes for the papers and abstracts.  
Dr. Borycki will discuss the similarities and differences between the differing types of 
submissions and the key aspects of those submissions that need to be attended to. Prior 
accepted submissions will be used as illustrative examples. Dr. Sarkar will provide 
guidance from the perspective of editing and share experiences from the process used 
for reviewing and editing the submissions for scientific conferences.  
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Nursing and eHealth: Are We Preparing Our 

Michelle HONEYa, Paula M PROCTERb, Marisa L. WILSONc, Anne MOENd, and 
Grace T M Dal SASSOe 

aUniversity of Auckland, New Zealand. bSheffield Hallam University, UK. cUniversity 
of Alabama at Birmingham School of Nursing, USA. dUniversity of Oslo, Norway. 

eFederal University of Santa Catarina, Brazil. 

Abstract. The Education Working Group of IMIA NI present this thought 
provoking panel where the changing and challenging role of nursing will be 
explored within the information intensive eHealth arena.  The session will be of 
interest to any nurse as the discussion will be driven by the objective of trying to 
understand how best to prepare nurses to be actively engaged in information and 
communication technology (ICT) developments that enhance care assessment, 
delivery, evaluation and audit.  As a balance, the discussion will consider the 
increasing emergence of ‘nursing by numbers’ where risk assessment tools are 
used in an automatic way leaving little room for individual evidenced based care. 

Keywords. Education, competencies, risk assessment, care, ICT 

1. Description 

The World Health Organisation (WHO) defines eHealth as "… the use of information 
and communication technologies (ICT) for health. Examples include treating patients, 
conducting research, educating the health workforce, tracking diseases and monitoring 
public health." [1]  Nursing is more difficult to define: according to the International 
Council for Nursing [2] “Nursing encompasses autonomous and collaborative care of 
individuals of all ages, families, groups and communities, sick or well and in all 
settings. Nursing includes the promotion of health, prevention of illness, and the care of 
ill, disabled and dying people.  Advocacy, promotion of a safe environment, research, 
participation in shaping health policy and in patient and health systems management, 
and education are also key nursing roles.”  Certainly this definition gives an indication 
of the diverse range of nursing roles, and it is this diversity that causes some difficulties 
in determining collectivity amongst nurses and in maintaining a strong nursing voice in 
eHealth initiatives.  

Part of the reason for the lack of volume of the nursing voice in eHealth must be 
the massive and regular changes in nursing and healthcare provision over the past ten 
to twenty years. Job titles have changed, job roles have changed, the way healthcare is 
delivered has and continues to change, professional dilution has occurred and nursing 
has perhaps been the greatest net loss group. 

Future Nurses as Automatons or 
Informaticians? 
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Concentration over recent years has been on reducing the costs of care whilst at the 
same time the drivers for nursing care have compounded.  These drivers include the 
increased intensity of care delivery, increased care outside of hospitals and increasing 
reliance upon risk assessment, all of which has placed massive pressure upon the point 
of contact for care. 

The barriers preventing nursing engaging further in eHealth include the employer’s 
financial attitude where investment in nursing is seen as a cost rather than a saving; 
system applications being tactical rather than strategic; limited expert impact to a few 
members of staff showing an interest rather than creating a pervasive approach; 
organisations still seeing the technology as computers rather than considering multiple 
technologies; and management tending towards delegation rather than taking a 
leadership role. To overcome these barriers it is widely acknowledged that nurses need 
to be involved in the design, development, implementation and evaluation [3] of 
clinical computer systems. Sadly according to Dowding [4] there is little evidence to 
suggest that healthcare organisations are incorporating the knowledge and skills 
required for effective eHealth development amongst nurses.  This view is supported by 
Mandirola Brieux et al [5] when writing about eHealth in developing countries.  

The question is how has nursing education risen to these challenges? The panel 
will provide perspectives informed by nursing informatics developments within their 
respective countries before engaging the audience in discussion on how to best prepare 
nurses for the future and whether that will be as automaton or informatician.  
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Patient Engagement:  Opportunities and 
Challenges for Nursing and Health Care 

Professionals  
Mervat Abdelhak, PhD, RHIA, FAHIMA 

Department Chairman and Associate Professor, University of Pittsburgh, School of 
Health and Rehabilitation Sciences, Pittsburgh, Pennsylvania, USA  

 abdelhak@pitt.edu 

Abstract Patient (citizen) engagement argued as a critical initiative for the 
transformation of health care and improving health outcomes.  Health care is 
experiencing patients that have expectations for value, transparency, choice, and 
engagement.  However, meaningfully engaging patients in their own health care 
has often proven to be difficult.  This panel will present commentary, research and 
educational initiatives, representing multiple and global perspectives on patient 
engagement.  Global efforts in education to prepare the needed workforce will also 
be addressed.  The audience will have an opportunity to share multiple 
perspectives and experiences within the panel framework.   

 Keywords: Patient (citizen) engagement, e-health, mobile health, technology and 
data enablers, research results, competencies, roles for nursing and health care 
professionals 

1. Panel Organization 

The proposed panelists are: 
Dr. Mervat Abdelhak is an internationally recognized educator and leader in 

health informatics (HI) and health information management (HIM).  She has provided 
numerous consultancies in several countries including the Middle East. Recipient of 
AHIMA’s and Pennsylvania’s Distinguished Member Award, the Edna K. Huffman 
Literary Award, and the University of Pittsburgh’s Distinguished Alumnus Award.  
Served as president of AHIMA. Served as immediate past-chair of the Commission on 
Accreditation for Health Informatics and Information Management Education 
(CAHIIM), inducting AMIA as a second Organization Member of CAHIIM.  
Developed one of the first Masters and Doctoral programs for HIM.  Has 100+ 
publications in the field of HI and HIM including Health Information:  Management of 
a Strategic Resource, 2015; 5th edition. 

Marion Ball, Ed.D, FAAN, FCHIME, FHIMSS, FACMI, FAHIMA, FMLA, 
Senior Advisor, Research Industry Specialist, Healthcare Informatics, IBM Research; 
Professor Emerita, Johns Hopkins University School of Nursing; Affiliate Professor, 
Division of Health Sciences Informatics, Johns Hopkins School of Medicine, Member 
of the Institute of Medicine, marionball@us.ibm.com, 
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Dr. Ball is an international leader with significant contributions to health and 
nursing informatics (NI).  Dedicated her career to NI and is a founding member of 
TIGER initiative integrating enabling technologies into the nursing profession. Served 
as president of IMIA, Board member of AMIA, AHIMA, and NLM.   Widely 
published with 27 books and 200+ journal publications and book chapters, including 
the (2015; 4th edition) textbook on NI.  Recipient of coveted awards; Morris F. Collen 
Lifetime Achievement Award from ACMI/AMIA, Lifetime Achievement Award from 
IMIA, and inducted as an honorary Fellow into the American Academy of Nursing. 

Angelika Haendel, DRG Controlling, University Hospital of Erlangen, 
Nuremberg, Germany; President, International Federation of Health Information 
Management Associations (IFHIMA), angelika.haendel@uk-erlangen.de  

Angelika’s responsibilities in her current position include HIM, Quality 
Management, DRG Controlling, and Integrated Care.  As president of IFHIMA, she 
brings together HIM associations from Europe, Middle East, Asia, and the Americas. 
Co-chair of the European Federation for Medical Informatics (EFMI), working group 
(HIME), and is serving on AHIMA’s Global Health Workforce. 

Bonnie Cassidy, MPA, RHIA, FAHIMA, FHIMSS, Senior Director of HIM 
Innovation Healthcare, Nuance Communications, Inc., Burlington, Massachusetts, 
USA; Chair of the Commission on Accreditation for Informatics and Information 
Management Education (CAHIIM), Chicago, Illinois, USA, bonnie.cassidy@nuance.com  

Bonnie is responsible for advancing clinical documentation and information 
governance. Served as past president of AHIMA and received AHIMA’s and Georgia’s 
Distinguished Member Award.  An AHIMA Academy ICD-10 CM/PCS certificate 
holder, Fellow of HIMSS, AHIMA, and an advanced member of HFMA. 

Dr. Bjoern Sellemann, Head of Nursing Informatics, Institute for Medical 
Informatics, University of Gottingen, Georg-August Universitat Gottingen, Germany 
bjoern.sellemann@med.uni-goettingen.de  

Dr. Sellemann is a registered nurse and a nursing and medical informatics scientist.  
His research focuses on data mining in nursing and identifying competencies in nursing 
and medical informatics.  He is co-chair of the German Society of Medical Informatics 
Biometry and Epidemiology Nursing Informatics workgroup. 

2. Panel Description 

2.1. Format 

Timeline of activities 
 Dr. Abdelhak, panel moderator, introduces the panel members and discussion 

guidelines. An overview of the topic including the dynamics that are driving 
patient engagement globally will be addressed. 

 Dr. Ball will present research results of using technologies: Kiosk, mobile 
devices, wearables, and web technology by patients. The role of technology in 
supporting patients and providers to realize this aim will be discussed. 

 Angelika Haendel will discuss patient engagement initiatives in Germany, 
leveraging the EHR, and the PHR to allow for data to move freely bi-
directionally between patient and providers. 
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 Bonnie Cassidy will present clinical documentation and data governance 
practices enabling patients and providers to share data seamlessly, a requisite 
for patient engagement. 

 Dr. Sellemann will present global efforts in nursing informatics education 
discussing new roles and competencies in the workforce.   

Sample list of debatable questions 
 Can patient engagement improve health outcomes and lower costs? 
 What competencies are needed by nursing and health professionals to realize 

patient engagement? 

2.2. Description 

Patient (citizen) engagement argued as a critical initiative in the transformation of 
health care and improving health outcomes.  In fact, patient engagement has been 
hailed as the health care breakthrough of the 21st century with patients charting the 
course of their own health care.  

The birth of the health care consumer, and the recognition by health care 
organizations that achieving patient engagement can indeed improve one’s health, 
reduce cost and readmissions, increase patient satisfaction, and enrich health care data, 
has served as a driving force for a patient-centric framework creating opportunities and 
challenges not only for the patient but also for health care providers, policy makers, 
and systems developers.    

Health care is experiencing patients that have expectations for value, transparency, 
choice, quality, and engagement.  Today’s citizens are accustomed to making informed 
decisions and have experience with digital markets.  The expectation is that the health 
care industry affords patients the same value added services of accessible information, 
connectivity, transparency, and choice.   The expectation is that patients become well-
informed with actionable data so as to be able to choose treatment options wisely and 
become an active participant in self-management of their own health.  However, 
meaningfully engaging patients in their own health care has often proven to be difficult. 

This panel will present commentary, educational, and research initiatives 
representing multiple perspectives and global practices of the methods in place and 
being developed for achieving patient engagement.   The role of technology, portals, 
mobile devices, wearables, and hearables will be discussed as supporting patients in 
achieving engagement.  The use of well-designed, well-implemented enabling 
technologies have been shown to overcome many of the challenges in engaging 
patients in their health care.  Clinical documentation and data governance practices 
ensuring data integrity, meaningful use, privacy, and security will also be presented.  
Leveraging the EHR and the PHR to allow for data to move freely bi-directionally 
between patient and providers will be explored. 

The challenges and opportunities surrounding the fundamental transformation of 
the role of both the patient and providers will be discussed.  New roles for nursing and 
health professionals coupled with new competencies are needed in order to realize 
patient engagement.  Furthermore, the audience will have ample opportunity to share 
experiences and tested solutions representing global and multiple perspectives within 
the panel framework. 
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Nursing Informatics Competencies: 
Psychometric Validation, Dissemination, and 

Maintenance of  Self-Assessment Tool for Nurse 
Leaders 

Sarah Collins 
Partners Healthcare; Brigham and Women’s Hospital; Harvard Medical School 

 sacollins@partners.org 

Abstract: Due to rapid advances in technology, HIT competencies for nursing 
leaders require frequent attention and updating from experts in the field to ensure 
relevance to nursing leaders' work. This workshop will target nursing informatics 
researchers and leaders to: 1) learn methods and findings from a study validating a 
Self-Assessment Scale for Nursing Informatics Competencies for Nurse Leaders, 
2) generate awareness of the Self-Assessment scale, 3) discuss strategies for 
maintenance of competencies overtime and 4) identify strategies to engage nursing 
leaders in this pursuit.   

Keywords: Informatics competencies, self-evaluation tool, psychometric testing, 
factor analysis 

1. Workshop Organization 

The proposed speakers are:  
Andy Phillips, MGH Institute of Health Professions, Massachusetts General Hospital, 
Partners Healthcare System, aphillips@mghihp.edu 

Andrew B. Phillips, RN, PhD is Assistant Professor at the MGH Institute of Health 
Professions, School of Nursing, teaching nursing informatics and an adjunct 
Assistant Professor of Clinical Nursing at Columbia University School of Nursing 
teaching health policy. Dr. Phillips studies HIT policy and technology 
transformations in complex adaptive systems. Mr. Phillips has a background as an 
actuarial consultant, pediatric critical care nurse, and founded a company 
developing process management software for institutional pension and health funds.  

Po-Yin Yen, The Ohio State University, po-yin.yen@osumc.edu,  
Dr. Yen is a Research Assistant Professor in the Department of Biomedical 
Informatics (BMI), an adjunct faculty member in College of Nursing at The Ohio 
State University, and a Nurse Scientist at OSUWMC Health System. She is an 
expert in HIT usability evaluation, human computer interaction, workflow analysis, 
time motion study, data visualization, and systematic reviews process improvement. 

Mary Kennedy, Organization for Nursing Leaders MA and RI, kennm1@aol.com 
Ms. Kennedy is a Nurse and Board Certified in Nursing Informatics. She is 
currently a Clinical Instructor at Northeastern University. Her past positions 
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include Director of Clinical Informatics (The Miriam Hospital), North American 
Product Manager (Deio), Product Manager (Datex-Ohmeda) and project leadership 
experience implementing various point of care clinical applications. 

Sarah Collins, RN PhD, Partners Healthcare System, Brigham and Women’s Hospital, 
Harvard Medical School, sacollins@partners.org 

Sarah Collins, RN, PhD is a Senior Clinical and Nurse Informatician in Clinical 
Informatics Partners eCare at Partners Healthcare System and an Instructor in 
Medicine at Harvard Medical School and Brigham and Women’s Hospital.  Her 
research, as well as her applied clinical informatics work, is focused on modeling, 
developing, and evaluating standards-based, patient-centered collaborative 
informatics tools to further patient safety, decision-support, and coordinated care. 

2. Workshop Description 

2.1.  Format 

Agenda & Timeline for breakout group discussion: 1) Welcome and opening remarks: 
Motivation, Opportunities, Progress  (15 minutes, Sarah Collins); 2) Nursing 
Informatics Competencies Factor Analysis (20 minutes, Andy Phillips & Po-Yin Yen); 
3) Self introductions by Workshop Participants [if less than 25 participants] (15 
minutes, Mary Kennedy); 4) Focus Areas for Breakout group discussion organized by 
Foundations and Applications for Nursing Informatics Competencies (30 minutes): a) 
Foundations Path: i. Review of Factor Analysis and outstanding items (Po-Yin), ii. 
Self-Assessment Tool Implementation and Evaluation (Sarah Collins); b) Applications 
Path: i. Strategies for maintenance of competencies overtime (Andy Phillips), ii. 
Strategies to engage nursing leaders, outside the traditional informatics community, in 
this pursuit (Mary Kennedy); 5) Summation and Next Steps (10 minutes) 

2.2. Description 

2.2.1. Foundations Path: Nursing Informatics Competencies and Factor Analysis 

Our team conducted a 2 year, multi-method study to define and validate Nursing 
Informatics Competencies for Nurse Leaders.  This was done in partnership with the 
Organization of Nurse leaders MA, RI and NH (ONL) Nursing Informatics and 
Technology sub-committee. The deliverable from this study is a short, validated self-
assessment tool that can be used by Nurse Leaders at healthcare organizations to 
evaluate their levels of nursing informatics competencies and target learning and 
professional development opportunities.  Phase 1 included a Delphi Survey to capture 
expert opinion on the relevance and description of each competency.  Phase 2 included 
psychometric testing and factor analysis to validate the competencies. 

The Delphi Survey consisted of three rounds with the ONL leadership and 
members. Based on Westra and Delaney, 108 competencies were included in the first 
version[1]. Content Validity Index (CVI) was used to analyze survey results[2]. 
Kruskai-Wallis ANOVA was used to analyze differences among groups of participants. 
Participants’ comments were qualitatively analyzed for items with a CVI <.80 to 
determine if they should be retained. This process resulted in 74 items. A multi-voting 
method [3] was utilized to reduce the 74 items from the Delphi process to a 45 item 
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instrument for testing and feasibility. 539 responses were collected through a survey of 
nursing leaders (357 valid responses with < 20% missing values). An exploratory factor 
analysis was performed [3]–[5] including: 1) PA and Velicer’s MAP to determine the 
number of components; 2) Maximum Likelihood (ML)[6]; 3) orthogonal (varimax) and 
oblique rotations (promax) to assess stability of factor solution across rotation types; 
and 4) item reductions based upon item loadings and affect on Cronbach’s alpha 
reliabilities[7], [8]. Following item reductions, we repeated procedures until final 
solution was reached.  Preliminary analysis resulted in 5 factors across 26 items. Final 
results will be presented and discussed during the workshop.  

2.2.2. Applications Path: Maintenance, On-going Engagement with Stakeholders, and 
Use of a Nursing Informatics Competency Tool in the Field 

Foundational instrument development is advanced by applying a system lifecycle 
approach for competency implementation and maintenance and ongoing value- and 
outcomes-based evaluations that are relevant to stakeholders and their organizations.  
The mission, vision, purpose, and measurable short and long-term goals of Nursing 
Informatics Competency Tool implementation will be identified. These concepts will 
be applied to define a business case for healthcare organizations to adopt tools that 
support informatics competency attainment for nurse leaders. Rogers Diffusion of 
Innovation model will be used to frame the discussion of specific activities such as: 
stakeholder engagement, adoption, integration into practice, and value 
demonstration[9].  Successful strategies and lessons learned from will be shared.  
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Continuity of Care: 
Sharing the Medication Treatment Plan 

Stéphane SPAHNI 
University Hospitals of Geneva 

stephane.spahni@hcuge.ch 

Abstract The shared medication treatment plan is a key element for supporting the 
continuity of care. Indeed a substantial amount of emergency hospitalization is 
linked to medication – 5% to 10% according to some studies. Methods and tools 
helping all healthcare providers to have a better knowledge of the complete 
medication plan are therefore required in order to limit side effects linked to an 
insufficient knowledge of what the patient is taking. The workshop intends to 
present various initiatives and open the discussion about the limits, pros and cons 
of various initiatives. 

Keywords. Continuity of care, medication, shared treatment plan 

1. Workshop Organization 

The proposed speakers are: 
 
Stéphane Spahni, University Hospitals of Geneva, stephane.spahni@hcuge.ch 
Stephane Spahni, Dr. Sc., is working at the University Hospitals of Geneva since 1996. 
He worked on several European projects aiming at exchanging medical data between 
healthcare providers. Since several years he is working on the regional healthcare 
platform, leading in particular the shared medication treatment plan development. He 
is also involved in the standardization process (IHE  Pharmacy) and on international 
activities (epSOS & Expand projects, healthcare national contact point). 

 
To be defined. Many groups are working on medication reconciliation (University of 
Toronto, Massachusetts General Hospital, John Hopkins Hospital, University of 
Arizona, Mayo Clinic, …). 

2. Workshop Description 

2.1. Format  

Type of format: roundtable or flash session 
Timeline  
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2.2. Description 

The workshop intends to present different initiatives related to the management of the 
medication list of a patient. At least two projects will be presented – the shared 
medication treatment plan implemented in Geneva (Vivates platform, also used in other 
parts of Switzerland) and a national project aiming at updating the list of medication of 
every patient each time the patient has an encounter.  

Geneva’s project aims at implementing a true continuity of care by enabling 
various healthcare providers to access and update a shared medication treatment plan: 
private physicians as well as hospital’s one will be able to get and update the 
medication plan, pharmacists will be able to document dispenses – including over the 
counter and self-medication reporter by the patient, nurses will be able to retrieve the 
treatment plan and to report patient’s information.  

The PROGRESS study aims at establishing a better documentation of which 
medications the patient is currently taking. This study is led by the organization 
“patient safety switzerland” and will take place from 2015 to 2018. 

Other initiatives in the domain of medication plan communication like national 
projects related to medication in Austria or Saudi Arabia, other projects in Switzerland 
or in other countries will be encouraged to join and present their work. Openings 
toward international exchange of medication plans with other countries – as foreseen 
within the Connecting Europe Facility – will also be presented by stakeholders 
involved in epSOS / EXPAND / CEF projects.  

The workshop will start with a series of presentations on various aspects of the 
continuity of the medication treatment plan followed by discussion on the main 
technical / organizational / ethical / security challenges. 

The list of contributors is not yet established but we expect to have 4 to 6 
contributions: 

- One or two from the Geneva’s projet; 
- One from the PROGRESS project; 
- 2 to 4 from leading groups in the domain of medication reconciliation in 

relation with nursing care. 
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Advancing Nursing Informatics in the Next 
5-10 Years: What Are the Next Steps? 

Panel moderator: Charlene Ronquillo 
University of British Columbia School of Nursing 

cronquillo@alumni.ubc.ca 

Abstract Objective: This panel will explore expert perspectives on what is needed 
to advance nursing informatics (NI) based on results of an international survey 
conducted by the IMIA-NISIG Student Group in 2015. This panel will build on 
results of the survey’s thematic analysis findings, highlighting: research, practice, 
education, collaboration, and visibility, as key areas needing action. Scope: Each 
expert panelist will speak to one of the identified themes in the context of the 
survey results. Each panelist will then provide perspectives on additional areas of 
opportunities, potential challenges, and offer actionable recommendations.Target 
audience: nursing informatics leaders, educators, policymakers, researchers, 
clinicians, students. 

 Keywords. Nursing informatics trends, research, practice, education, leadership 

1. Panel Organization 

The proposed panelists are: 
Connie White Delaney, University of Minnesota, delaney@umn.edu,  
Dr. Delaney is Professor & Dean at the School of Nursing in the University of 

Minnesota.  She also served as Associate Director of the Clinical Translational Science 
Institute – Biomedical Informatics, and  Acting Director of the Institute for Health 
Informatics (IHI) in the Academic Health Center from 2010-2015. She is an active 
researcher and writer in the areas of national standards development for essential 
nursing and health care, outcomes/safety, and data science.   

Joyce Sensmeier, HIMSS, IHE USA JSensmeier@himss.org,  
Joyce Sensmeier is Vice President of Informatics for HIMSS, a global, cause-

based, not-for-profit organization focused on better health through information 
technology (IT). In her current role she is responsible for the areas of clinical 
informatics, standards and interoperability programs and initiatives. She is co-founder 
and ex-officio chair of the Alliance for Nursing Informatics, a global collaboration of 
30 distinct nursing informatics groups that represents a unified voice for nursing 
informatics professionals.  

Heimar de Fátima Marin, Federal University of Sao Paulo (UNIFESP), 
hfmarin@unifesp.br  

Heimar de Fátima Marin is a nurse who has devoted her professional career to 
improving patient care using information and communication technologies. She is Full 
Professor and Coordinator of the Graduate Program in Health Informatics at the 
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Federal University of São Paulo (UNIFESP). Dr. Marin has over 250 publications and 
has mentored over 20 Ph.D. students, 32 master students, and 85 specialists in health 
and nursing informatics. 

Hyeoun-Ae Park, Seoul National University College of Nursing, President, 
International Medical Informatics Association (IMIA)South Korea, hapark@snu.ac.kr. 

Professor Park has been teaching nursing and health informatics since the early 
1990’s.  Prof. Park’s research interests include use of nursing and health terminology 
and classifications and detailed clinical models in electronic health records to promote 
interoperability. Prof. Park’s is currently working on a health avatar project developing 
and using intelligent virtual agents and quantified self for health promotion. 

Patti Abbott, University of Michigan School of Nursing, pabbott@umich.edu  
Patricia Abbott is a formally trained informatician and an Associate Professor at 

the University of Michigan School of Nursing. Dr. Abbott is a member of the 
Biomedical Computing and Health Informatics Study Section at the US National 
Institutes of Health. In 2014, she was appointed to the WHO e-Health Technical 
Advisory Group (TAG). Dr. Abbott is focused on e-Health applications and solutions 
for low-resource settings. 

2. Panel Description 

2.1. Format 

Timeline of activities 
� Moderator introduces panelists and discussion guidelines (5 minutes) 
� Panelists give presentations (5 panelists x 10 minutes each) 
� Questions & answers (30 minutes) 
� Closing (5 minutes) 
 
Sample list of debatable questions 
� What actionable recommendations can you make to advance NI (research/ 

practice/ education/ visibility/ collaboration) across various roles (e.g., 
students, staff nurses, nurse informaticians, educators, etc). 

� For places where NI is not well established, what are some “lessons learned” 
that might be especially useful from places where NI is relatively advanced? 

2.2. Description 

In summer 2015, the IMIA-NISIG Student Working group developed and distributed 
an international survey exploring the perspectives of nurse informaticians on current 
and future trends in nursing informatics. The survey was translated into six languages 
and distributed through the student groups’ professional channels. Out of 402 total 
survey participants, 272 (response rate=67.7%) responded to the question regarding 
recommendations on the advancement of NI. The focus of the panel is to build on one 
of the open-ended survey questions that asked: “What should be done (at a country or 
organizational level) to advance nursing informatics in the next 5-10 years?” A 
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thematic analysis of survey responses identified five key areas for action: research, 
practice, education, collaboration, and visibility. 

This panel brings together nursing informatics experts representing each of the five 
areas for action, who will share their insight as to the next steps that need to be taken 
within each of these key areas. Further, the panel discussion of debatable questions 
aims to begin the broader dialogue on additional areas of opportunities, potential 
challenges, and actionable recommendations. 

 
Visibility 
Dr. Park will introduce national and international organizations such as 

professional organizations, academic organizations and standard development 
organizations for us as nursing informatics experts to represent nurse informatics and 
discuss how we can get involved as in these organizations. 

 
Practice 
Ms. Sensmeier will describe HIMSS Position Statement on Transforming Nursing 

Practice through Technology & Informatics which identifies specific recommendations 
for eliminating barriers and addressing nursing’s role in transforming healthcare 
through the use of IT. The discussion will emphasize that technology will continue to 
be a fundamental enabler of future care delivery models and nursing informatics 
leaders are essential to transforming nursing practice through technology. 

 
Research 
The research focus portion of this panel will highlight research priorities, including 

nursing’s engagement in big data science-based research and personalized health. The 
importance of driving electronic data capture to represent the expanse of nursing and 
interprofessional care across the continuum of care will be discussed. Advancing 
interprofessional collaboration and team research are discussed. Within these research 
topics emphasis will be directed to opportunities and challenges. 

 
Education 
Nurses and allied professionals need to be prepared for leading and managing, or 

to assume new roles and positions in the global health sector. This preparation requires 
programs in Nursing and Heath informatics in several levels and degrees (certificate, 
master, doctoral, specialization) - one type does not replace the other. Dr. Marin will 
discuss a number of priorities in education that cover aspects such as shortages of mid-
career academicians, availability of resources and infrastructure, and defining 
curriculum and competencies for training programs, among others.  

 
Collaboration 
Dr. Abbott will discuss ways that nurse informaticians can take the lead in creating 

and participating in opportunities to collaborate with other health and informatics 
disciplines, approaches towards strengthening existing relationships, and ways that we 
can potentially capitalize on shared goals and resources to build stronger health 
informatics systems and communities. 
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Accessing Quality Online Health 
 

Célia Boyer 
Health on the Net Foundation, Geneva, Switzerland 

celia.boyer@healthonnet.org 

Abstract The majority of the adult population in both Europe and North America 
have access to the internet. Over 70% state that they have used the internet to look 
for health information and the majority started their search at a search engine. 
Given that search engines list sites according to popularity and not quality, it is 
imperative that users have a means of discerning trustworthy and honest 
information from non-reliable health information. The HONcode, a set of eight 
quality guidelines, ensures access to standardized trustworthy health information 
which can be used as a tool to guide consumers.   

Keywords: Patient education, Ethics, Quality, Health information technology, 
Information privacy. Trust, HONcode 

1. Workshop Organization 

The proposed speakers are: 
Célia Boyer, Director of Health On the Net Foundation, 
celia.boyer@healthonnet.org 
Célia has been with HON since its inception 20 years ago. Célia is widely 
recognized as an expert in the quality assessment of medical information on the 
Internet. She has taken part in multiple projects at both European and international 
levels. Her latest achievement is her involvement in the European Commission 
funded project KConnect (http://www.kconnect.eu/) started in 2015, which aims to 
develop a targeted health search engine for health professionals and general public. 
She has authored or co-authored more than 90 original scientific publications in 
peer-reviewed scientific journals and contributed to several books, including the 
published “eHealth: Legal, Ethical and Governance challenges” - The Internet and 
Health : international approaches to evaluating the quality of web-based health 
information.  

 
Allan Hanbury, TU Wien, Austria, hanbury@ifs.tuwien.ac.at 
Allan Hanbury is Senior Researcher and Privatdozent at the TU Wien, Austria. He 
is coordinator of the EU-funded KConnect Innovation Action on technology for 
analysing medical text, and coordinator of the CHIST-ERA project MUCKE on 
credibility of and search in multimodal data and social networks. He was scientific 
coordinator of the EU-funded Khresmoi Integrated Project on medical and health 
information search and analysis. His research interests include information 
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retrieval, multimodal information retrieval, and the evaluation of information 
retrieval systems and algorithms. He is author or co-author of over 100 
publications in refereed journals and refereed international conferences.  

 
Sanna Salanterä, University of Turku, Finland, sansala@utu.fi 
Sanna Salanterä is a registered nurse and public health nurse by basic education. 
She received her PhD in Health Sciences (nursing) in 1999 and became Docent 
(Assistant Professor) of Health Sciences in 2002. In 2007, she was appointed full 
time Professor in Clinical Nursing Science at the University of Turku and Joint 
Nurse Director at the Turku University Hospital. Her main tasks consist of leading 
a research group of about 10 full time and 15 part time researchers, teaching in 
master and doctoral programs and, as appointed vice head of the department, being 
responsible for certain managerial duties. She leads a research program called 
“Clinical Decision-Making Research Program”. Its focus is on clinical patient care, 
its management and documentation supported by smart technology. She also leads 
two research and development projects:  “Health Producing Basic Care with Smart 
Technology” and “Health Producing Health Promotion with Smart Technology”.  

2. Workshop Description 

2.1. Format 

Type of format: Demos, slide-based lecture presentations and debate discussion 
Timeline: The workshop will take 90 minutes divided into: 15 minutes demos, 45 

minutes slide-based lecture presentation and 30 minutes debate discussion. 

2.2. Description 

2.2.1.  Learning Objectives:  

Better understand the challenges and limitations of finding trustworthy information on 
the Internet. Inform the audience about the eight principles of the HONcode and how 
each contributes to improving the transparency and reliability of health information. 
Better understand how search engines find and rank web pages. Learn from practical 
experience in educating patients about online health and medical information. 

2.2.2. Intended Audience: 

The workshop is targeted mainly towards health professionals (nurses, doctors and 
other healthcare professionals) who can help their patients find trustworthy health 
information using the HONcode certification.  

2.2.3. Equipment required: 

Data projector and an Internet connection. 

2.2.4. Introduction:  

The workshop will have three talks followed by a discussion. The first talk will present 
the challenges in access to high quality health and medical content on the internet, and 
the solution in the form of the  HON code.  The second talk  will  cover  some basics of 
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how a web search engine finds and ranks web pages, and show some demos of 

solutions to find high quality health and medical information on the internet. The third 

talk will cover practical aspects of educating patients about accessing high quality 

information.  

2.2.5. Accessing high quality health and medical information on the internet  

This talk, presented by Célia Boyer, will outline challenges and pitfalls in accessing 

high quality health and medical information on the Internet. One approach to meeting 

the challenges is the HONcode certification, the longest standing and most respected 

quality guideline for online health information [1, 2]. It consists of eight quality factors 

that health websites should comply with [3]. All aspects of certifying websites and the 

effect of the certification will be covered.  

2.2.6. Searching the web for health and medical information  

This talk, by Allan Hanbury, will cover, in an intuitive way, how a web search engine 

finds and ranks pages in response to a query, and how this can lead to poor quality 

information being ranked highly on a result list. Demos of search engines that aim to 

rank high quality health information highly will be presented. This will include a demo 

of Khresmoi for Everyone (K4E, http://everyone.khresmoi.eu) [4]. It enables citizens 

and healthcare professionals to find the most recent and relevant medical information 

through state-of-the-art semantic search. However, specialized medical search engines 

have not always been shown to be better than the general search engines [5].  

2.2.7. Practical experience in educating patients about internet search  

This talk, by Sanna Salanterä, will cover practical aspects of educating patients on 

accessing high quality health and medical information on the internet. It will also cover 

research on evaluating health information quality and search engines, in particular as 

part of the CLEF eHealth campaign.   

2.2.8. Discussion  

The last part of the workshop will be devoted to structured discussion between 

presenters and the attendees about various aspects of finding quality health information 

on the internet and educating patients about relevant approaches. An outcome of the 

discussion will be a plan for a study to quantify how patients access health and medical 

information.   

[1]  Boyer C., Selby M., Appel R.D. The Health On the Net Code of Conduct for medical and health 

Websites 9th World Congress on Medical Informatics, Proceedings, IOS Press vol 2 (1998); , 1163-

1166  

[2]  Wilson, Petra. "How to find the good and avoid the bad or ugly: a short guide to tools for rating quality 

of health information on the internet." BMJ: British Medical Journal 324.7337 (2002): 598.  

[3]  HONcode and guidelines: hon.ch/Conduct.html hon.ch/HONcode/Guidelines/, (Sep. 2015)  

[4]  Pletneva, N, Degoulet, P. et al. "Observations and lessons learnt from non-health professionals 

evaluating a health search engine." Studies in health technology and informatics 205 (2013): 940-944.  

[5]  Ilic, Dragan, et al. "Specialized medical search-engines are no better than general search-engines in 

sourcing consumer information about androgen deficiency." Human Reproduction 18.3 (2003): 557- 

561.  
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Health Information Technologies for 
Geriatrics:  

The Big Picture 
Vallaurie CRAWFORD; Shabbir SYED-ABDUL 

Taipei Medical University Val.Crawfr@tmu.edu.tw 

Abstract: Nearly five decades ago in 1970, Simone de Beauvoir’s “The Coming 
of Age” painted a broad-strokes picture of urgent issues affecting the welfare of 
elders in many cultures. Using her agenda and others, this panel will attempt to 
sketch what specific technological advances and applications offer to older citizens, 
clients and patients – over these 50 years and into the future.  Rapid aging societies 
warrants the need to transform health systems to be focused on preventions and 
patient engagement rather than the curative care. . 

 Keywords: Geriatric nursing, eHealth, Simone de Beauvoir, “The Coming of 
Age,” mHealth, mobile apps for health, active aging, assisted living. 

1. Panel Organization 

The proposed panelists are: 
Dave deBronkart, noted activist for healthcare transformation, 

priority@epatientdave.com   
Frist panelist’s brief biography: Cancer survivor “e-Patient Dave” is an 

international keynote speaker on healthcare who consistently earns extraordinary 
ratings by understanding each audience and working closely with each client to define 
their unique “home run.” Audiences have ranged from the Institute for Healthcare 
Improvement to the Danish Patient Safety Association and the Israel Internet Society. 
His compelling TEDx Talk “Let Patients Help” was for years in the top half of most-
watched TED talks of all time. 

Yu-Chuan Li, International Center for Health Information Technology,  Taipei 
Medical University, jack@tmu.edu.tw,  

Second panelist brief biography: Prof. Dr. Yu-Chuan (Jack) Li has been a pioneer 
of Medical Informatics research in Asia. He has been Principle Investigator of many 
national and international projects in the domain of Electronic Health Record, Patient 
Safety Informatics and Medical e-learning. He is also author of 130 scientific papers 
and 3 college-level textbooks. He became an elective fellow of American College of 
Medical Informatics (FACMI), (2010), Australian College of Health Informatics 
(FACHI), (2010) and also the President of Asia Pacific Association for Medical 
Informatics (APAMI) from 2006 to 2009. Currently, he is the Editor-in-Chief of two 
internationally renowned journals - Computer Methods and Programs in Biomedicine 
and International Journal for Quality in Health Care. 
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Luis Fernandez Luque, Norut, Norway, and University of Sevilla, Spain. 
luis@salumedia.com   

Third panelist brief biography: Dr. Luis is a co-founder in Salumedia a spin-off 
from the University of Sevilla (Spain) focused on technologies for the healthcare 
domain, especially mobile apps and health games. He is also the elected chairman of 
the Health Social Media Working Group of the International Medical Informatics 
Association. 

Dr. Shabbir Syed-Abdul is an assistant professor of Health Informatics at the 
Graduate Institute of Biomedical Informatics, College of Medical Science and 
Technology, Taipei Medical University, Taiwan. He is a leading researcher and a 
principal investigator of Health IT projects in areas including Biosensors, TrEHRT, 
PWAS, DzMap, big-data analytics and visualization.  

His research interests are Telemedicine, mHealth, geriatric medicine, Personal 
Health Records and Social Media. He wants to focus on the management and flow of 
the medical information among health care providers and patients. Ultimately his goal 
is to find efficient methods of providing the right information to the right person at the 
right time and at the right price. 

2. Panel Description 

2.1. Format 

Timeline of activities 
 Moderator gives brief introduction of panelists and discussion guidelines – 5 

minutes 
 Panelist position presentations (5-10 minutes each) 
 Questions & answers (30 minutes) 

 
Sample list of debatable questions 
 How has technology improved the lives of elderly nursing patients and elders 

in general since 1970?  
 Which technologies will be most influential and beneficial in serving the same 

groups in the future? 
What business models will be most effective? 

2.2. Description  

WHO recently estimated that the over-65 population will triple from 524 million in 
2010 to nearly 1.5 billion in 2050, with most of this increase in developing countries 
(1). Clearly health systems must transform to focus on prevention and patient 
engagement rather than curative care. 
 
This panel will discuss the uses of and problems and benefits associated with various 
health information technologies that can support geriatric health and functional 
capabilities. The speakers will note milestones of the past 50 years of digitization and 
computerization, and show how technologies can promote healthier lifestyles for 
individuals at risk. 
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For example, various hardware and applications can enhance elders’ security and 
prevent them from being socially isolated. Still other advances support caregivers and 
families, or help institutions to increase efficiency and productivity and care for more 
people with limited funds. 
 
Much has changed in the five decades since Simone de Beauvoir wrote “The Coming 
of Age” to protest the neglect of elders. In Asia and elsewhere, eldercare has since 
shifted from being entirely family-managed to include hired workers and institutional 
support. This professionalized care can include the full range of innovative medical 
tools and technologies, as well as social media and other outreach for public 
information and health literacy education.  
 
In some societies, such as the United States, the disproportionate power of elderly 
voters has led to many new public services and demands for changes. Yet in massive 
humanitarian crises such as the 2004 tsunami, the needs of older adults are not 
considered by aid planners; for example, elders cannot use temporary latrines with 
steep stairs. Older survivors were often vision challenged by lost eyeglasses, and 
mobility limited for lack of walking sticks, canes, walkers and wheelchairs. mHealth 
and other real-time information systems can help distribute such scarce items when 
normal communication systems are not working. 
 
This panel will discuss different technologies impacting on older adults over the past 
fifty years, with the goal of generating interest and enlisting collaborators for a major 
conference on the occasion of the book’s 50th year in print on a very similar topic: how 
have the lives of elders changed in fifty years? Naturally geriatric nursing specialists 
and scholars are critical in telling this story, so this panel’s organizers hope that the 
topic can spark much useful collaboration.    

Reference 

[1] http://www.who.int/ageing/publications/global_health.pdf 
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Information Challenges in Patient Transition 
Ragnhild HELLESØ 

Institute of Health and Sciences at the University of Oslo, Norway; Centre for Care 
Research, Gjøvik University College, Gjøvik, Norway 

 ragnhild.helleso@medisin.uio.no 

Abstract The aim of this workshop is to address challenges in access to accurate and 
relevant information for both patients and their clinicians during patient transitions. 
Successful exchange of information across transitions relies on clinicians’ use of the 
electronic health record, information systems that support workflow and communication 
and access to actionable information to facilitate information exchange. In this 
workshop the speakers will illustrate the above mentioned challenges. The chairman 
will initially make a short statement of the purpose and the organization of the 
workshops.  

Keywords. Home health care, information needs, point-of-care information, aged, 
clinical information systems  

 

1. Workshop Organization 

The proposed speakers are: 
  

Kathryn H. Bowles, Visiting Nurse Service of New York Center for Home Care Policy 
and Research and van Ameringen Professor in Nursing Excellence, University of 
Pennsylvania School of Nursing. Email:bowles@nursing.upenn.edu 
For more than 20 years, Dr. Bowles has conducted research using information 
technology to improve care for older adults. The focus of her work is on transitions in 
care and clinical decision support 

  
Kavita Radhakrishnan, School of Nursing, University of Texas,     
Austin, TX, USA. 
Email: kradhakrishnan@mail.nur.utexas.edu 
Radhakrishnan is an Assistant Professor. Her research focuses on the use of technology 
to support clinicians’ home health care service delivery in her research. In particular 
she investigates potential HIS solution of using standardized nursing data to visualize 
associations of patients’ behavioral context on health outcomes and its potential for 
effective information exchange among clinicians from community care settings. 
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Paulina Sockolow, Drexel University College of Nursing and Health Professions, 
Philadelphia, PA, USA. Email: pss44@drexel.edu  
Dr. Sockolow is an Associate Professor of Informatics. She uses mixed methods to 
identify barriers and facilitators to nurses using health information technology as 
intended, as well as to discern the impact of health information technology on work 
and clinical process.  

  
Ragnhild Hellesø, Institute of Health and Sciences at the University of Oslo, Norway; 
Centre for Care Research, Gjøvik University College, Gjøvik, Norway 
ragnhild.helleso@medisin.uio.no 
Hellesø is a Professor in Nursing Sciences. Over the last ten years, Dr. Hellesø has 
investigated the experiences about facilitators and barriers from a broad spectrum of 
information processes both within and across healthcare settings and the clinicians’ use 
of information systems.  
 

2. Workshop Description 

2.1. Format  

Each speaker will initially give a 10 minute presentation on the topic. Thereafter we 
will pose questions for the debate which will be discussed in groups and summed up in 
plenary. 

2.2. Description 

The aim of this workshop is to address the implication of gaps in exchange of information 
for both patients and their clinicians during patient transitions. Providing high quality and 
safe health care for patients who are increasingly living at home and receive health care 
across different health care settings and from multiple clinicians, is challenging. Access to 
accurate and relevant information is imperative and relies on several important features [1], 
successful exchange of information across transitions relies on clinicians’ accurate use of 
the electronic health record (EHR) [2], having information systems that support workflow 
and communication, and [3] having access to actionable information to facilitate 
information exchange [4]. In this workshop the speakers will illustrate the mentioned 
challenges based on relevant studies. The chairman will initially make a short statement of 
the purpose and the organization of the workshops.  

The first speaker Dr. Bowles will share findings from her research regarding the 
information needs of patients as they make the decision to accept or refuse home care 
services [1]. In addition, she will discuss the information needs of the hospital and home 
care agency personnel as they attempt to track and understand the reasons for refusal and 
determine patients’ needs. Technology solutions to improve decision making are needed.  
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How data is presented can impact clinician decision-making on quality of care, by 
influencing not only how quickly they interpret information, but also how they interpret 
information. Dr. Radhakrishnan will as the second speaker provide an overview of a 
potential HIS solution of using standardized nursing data to visualize associations between 
patients’ contextual information on health outcomes and its potential for effective 
information exchange among clinicians from community care settings.  

The third speaker, Dr. Sockolow, will start with an overview of two evaluations of 
point-of-care EHR use by multidisciplinary teams in community settings. Use of EHR 
systems in community care settings “not as intended” impacts both information capture as 
well as clinical process. Dr. Sockolow will summarize barriers and facilitators to EHR use 
that were identified in her geriatric medical day care study and her home care study [2]. She 
will highlight key findings including the mismatch between EHR functionality and 
workflow; impact of EHR use on team communication; organizational use of EHR data to 
manage efficiency and health outcome goals. 

Before opening up the workshop debate, Dr. Hellesø will share lessons learned from a 
study in which nurses were introduced to electronic tools to communicate and exchange 
information of patients in transition from hospital to home health care. The shift from 
predominantly oral to electronic communication stimulated the nurses to reflect on the 
information quality, but also make the transition more efficient.   

References 

[1]  J.Sefcik, R. Nock, E. Flores, S. Potashnik, K.H. Bowles, (under review) Patient preferences for information 
on post-acute care services, Research in Gerontological Nursing.  

[2]  P. Sockolow, J. Weiner, K. Bowles, P. Abbott, H. Lehmann, Advice for decision makers based on an 
electronic health record evaluation at a program for all-inclusive care for elders site, Applied clinical  
informatic, 2011;2(1):18-38. 

[3]  L. Melby, B.J. Brattheim, R. Hellesø , Patients in transition – improving hospital–home care collaboration 
through electronic messaging: providers’ perspectives, J Clin Nurs. 2015:n/a-n/a. 

[4]  K. Radhakrishnan, K. Bowles, A. Hanlon, M. Topaz, J.A. Chittams, Retrospective Study on Patient 
Characteristics and Telehealth Alerts Indicative of Key Medical Events for Heart Failure Patients at a Home 
Health Agency, Telemedicine and e-Health, 2013;19(9):664-70. 

R. Hellesø / Information Challenges in Patient Transition726



Intelligent Re-Use of Nursing Routine Data: 
Opportunities and Challenges 

Werner O HACKL 
Institute of Biomedical Informatics, University of Health Sciences, Medical Informatics 

and Technology, Hall in Tirol, Austria 
werner.hackl@umit.at 

Abstract Secondary use of structured nursing routine data receives an increasing 
attention in healthcare and is supposed to bear huge potential for different 
purposes. However, building and analyzing such integrated nursing routine data 
repositories are nontrivial, challenging tasks. The workshop gives an insight in the 
state of the art of secondary data analysis in nursing and addresses possible 
opportunities as well as the main challenges when re-using nursing data for 
secondary analyses. The target audience of the workshop comprises all 
stakeholders who are interested in the intelligent re-use of nursing data (e.g. 
decision-makers, public health officials, nursing managers, nursing informatics/IT 
staff, scientists, data analysts as well as industry representatives). 

Keywords. nursing informatics, routine nursing data, data collection, data analysis,  
re-use, secondary use, data warehousing 

1. Workshop Organization 

The proposed speakers are: 
Dr. Dieter Baumberger, LEP AG, St. Gallen, Switzerland 
- Head of Research and Development at LEP AG, dieter.baumberger@lep.ch  

 
Thomas Jucker, Nursing Management Board University Hospital Zürich, 
Switzerland, thomas.jucker@usz.ch  
- Head of Data Analysis, Nursing and Allied Health Professions Office 

 
Dr. Werner O Hackl, Institute of Biomedical Informatics, University of Health 
Sciences, Medical Informatics and Technology, Hall in Tirol, Austria, 
werner.hackl@umit.at 
- Assistant Professor at Institute of Biomedical Informatics, President of the 

Austrian Nursing Informatics Society 
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2. Workshop Description 

2.1. Format  

Introductory presentations and moderated group discussion 
 
Timeline  

� Introductory presentation “Opportunities” (20 min incl. discussion) (D 
Baumberger):  
Opportunities of secondary use for whom? 

� Introductory presentation “Hands-on Experience” (20 min incl. 
discussion) (T Jucker): 
Secondary use of nursing routine data at the University Hospitals of 
Zurich 

� Introductory presentation “Challenges and strategies against failure” (20 
min incl. discussion) (WO Hackl): 
Failing to plan is planning to fail: Strategies against failure when re-
using routine nursing data for multiple purposes. 

� Involvement of participants “Synopsis” (30 min) (WO Hackl + 
participants):  
Synopsis of the introductory presentations and discussion of further 
opportunities and possible solutions for the different challenges. 

2.2. Description 

As in most evolving fields, recognized standards, well-proven methodological 
frameworks or accurately described best practice approaches for the systematic 
planning and intelligent use of solutions for secondary use of routine nursing data are 
missing.  

Three widely acknowledged experts in the field of secondary use of nursing 
routine data will give insights in their field of expertise from different viewpoints.  

In a first introductory presentation, different opportunities and possible application 
areas for secondary data analyses in the nursing domain will be presented and critically 
reflected (D Baumberger). The following introductory presentation (T Jucker) will give 
interesting and illuminative insights into the state of the art of intelligent data analysis 
in nursing. The last introductory presentation (W Hackl) will then carve out the major 
challenges when designing, building and using solutions for secondary use of routine 
nursing data and propose strategies against failure for nursing data re-use projects. 

Finally, the participants will be involved in a moderated group discussion to 
recapitulate the introductory presentations and to identify further opportunities as well 
as additional challenges.  

The target audience of the workshop comprises all stakeholders who are interested 
in the intelligent re-use of nursing data (e.g. decision-makers, public health officials, 
nursing managers, nursing informatics/IT staff, scientists, data analysts as well as 
industry representatives.)  
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Nursing Informatics Education: Latino 
America & Caribe 

Carol HULLIN 
Project Leader: Internationalization 

 chullin@duoc.cl  

Abstract: The objective of this panel is to share the current status of Nursing 
Informatics education at the national (Chile) and regional level. All the panelists 
are involved in different educational programs by face to face, online and small 
workshops. The scope is to anyone who is interested in the education in nursing 
informatics in Spanish, since the entire panelists participate in the design & 
development of educational programs from certificate, diploma, bachelor, master 
and PhD curriculums. 

 Keywords: Nursing Informatics Education, Nursing Informatics, Students, 
Curriculum  

1. Panel Organization 

The proposed panelists are: 
Carol Hullin chullin@duoc.cl School of Health  Chile 

PhD Hullin is a eHealth Leader for over twenty years that currently work with 
International Entities that aim to reduce poverty by using Information Communication 
Technologies . At present she is the part of the IMIA LAC directive, and she founded 
more than five country societies of health Informatics in Latino America & Caribbean 
Region. 
She has worked in numerous countries (54).  Carol has been able to educate public & 
private contexts in organizational behavior and change management, health systems 
evaluation, quality improvement, research methods and biomedical fundamentals in the 
vocational, undergraduate and graduate programs. Her research interests include 
eHealth & mHealth, clinical informatics, organizational change management, health 
information system implementations, patient safety, project management and 
information seeking involving health information systems.  She authored &several 
papers examining   health information systems upon Patient Safety. More recently, she 
has edited two books in Health Informatics in English & Spanish. She publishes 
extensively, such as books in Spanish and English about Nursing Informatics and 
Policy Development.   

Erika Caballero Muñoz,  
Universidad Finis Terrae, UVISA, Chile  
ecaballe@gmail.com,  

Ms Caballero is a nursing informatics leader in Latin America & Caribbean region. She 
has worked in academic program to the nursing informatics in Chile. Erika leads a 
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nursing informatics project to de clinical management nursing and home care systems. 
Her research in mhealth and nursing informatics, and she has edited over seven books 
in nursing care and two in Health informatics. Now she is one of the leader in IMIA-
LAC. 

Tatiana Astengo , Director of Nursing  
DuocUC, Maipu Campus, School of Health Chile 

Registered Nurse in Chile, and Director of Nursing Education, including clinical 
technical carreers including, nursing & laboratory with blood bank. Her educational 
background include: Nurse/Midwife, Pontificia Universidad Catolica de Chile, Clinical 
Simulation Trainer, Diploma of Curriculla Development, Subject Instructional Design, 
Designer of Competencies Tool Certification at DuocUC, including current Clinical 
teacher of 750 students.  

 
Alejandra Escobar , Director of Nursing 
DuocUC, San Carlos Campus School of Health Chile 
 

Registered Nurse in Chile, and Director of Nursing Education, including clinical 
technical carrers including, nursing & laboratory with blood bank. Nursing at the 
Universidad de Chile, Diploma of High Education Management (Pontificia 
Universidad Católica de Chile),   ACLS Licenced Trainer , Diploma Vocational 
Education and Teacher Development (Duoc UC) 

2. Panel Description 

Sample list of debatable questions 
 Question 1 

What are factors in LAC for designing and developing special techniques that are 
appropriate for the region? 
 
 Questions 2 

 
Which are the challenges for the region in nursing informatics education? 

3. Description 

This panel is to share all the level of Nursing Informatics education in the Spanish 
speaking world, specifically using the country development of Chile and within the 
Latino American & Caribbean region.  

According the current literature the justification of this panel is based on the 
following arguments from nursing literature: 
David Benton, ICN 2011, states that nurses around the world are at the forefront of 
many innovative developments and continue to actively improve their practice for the 
benefit of individuals, communities and society (1). There is no doubt that all nurses 
use ICT in their practice of care and changing , which is why today it requires 
empowering nurses in the world in advancing eHealth policies and practices (ICN, 
2015) (2) 
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The panel consists of educators in nursing informatics within the Latino American 
& Caribbean regions. The formal training for this type of specialist did not exist for the 
last decade; therefore, lots of developments were commenced for the clinical care 
needs. Each speaker outlined their own academic experience gained in vocational, 
undergraduate programs & graduate studies, sharing level of satisfaction with the 
content and methodology of their program. Also the experience of the development of 
training in nursing informatics in the region such as designing and developing 
workshop face to face for nurses, semi , and virtual conferences and symposium . All 
the panelists believe that is the essence of nursing professionals to update their 
knowledge and specialization in Latin America to develop, is to provide a safe, 
efficient, effective, timely, equitable and excellent care to their people, family and 
community, using international standards based on evidence and science of caring, 
innovation and use of information and communication technologies to optimize care. 
Consequently, the power to use in nursing science evidence and using information, let 
our profession is visible and tangible to the community. (Caballero, E; Hullin C. 2014) 
(3) 
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Integrating a Proposed Population Health 

Dawn DOWDING a,b, Adriana ARCIA a, Ragnhildur Ingibjargardottir 
BJARNADOTTIR a, Sarah IRIBARREN a, Sunmoo YOON a 

a Columbia University School of Nursing 
b Visiting Nurse Service of New York, New York, USA 

email: dd2724@columbia.edu 

Abstract. In this panel we discuss how nursing informatics can provide a 
framework for carrying out population health nursing research, using a 
conceptual model for nursing and population health; the Conceptual Model of 
Nursing and Population Health (CMNPH).  The panel will provide an overview 
of the CMNPH and then each presenter will present findings from ongoing 
informatics research that provides insights to different levels of the CNMPH 
model.  The panel is targeted towards informatics researchers who wish to use 
novel informatics approaches to carry out population health research.  

Keywords: Population Health, Nursing Informatics, Text Mining, Data 
Visualization, Health Disparities 

1. Panel Organization 

The panel will be moderated by Dawn Dowding, Professor of Nursing at Columbia 
University School of Nursing and the Visiting Nurse Service of New York. Dr 
Dowding’s research focus is the use of technology to support decision making.  The 
proposed panelists are: 

Adriana Arcia, Columbia University School of Nursing, aa2594@columbia.edu.   
Dr. Arcia researches informatics-based approaches to health communication with a 
focus on meeting the information needs of childbearing women and individuals with 
low health literacy. 

Ragnhildur Ingibjargardottir Bjarnadottir, Columbia University School of Nursing, 
rb2898@columbia.edu. 
Ms. Bjarnadottir’s research focuses on improving healthcare for underserved 
populations using informatics-based approaches. Her current work focuses on nurse 
documentation and data mining in electronic health records. 

Sarah Iribarren, Columbia University School of Nursing, si2277@columbia.edu  
Dr. Iribarren’s research focus is in global health, infectious diseases, and mobile health 
(mHealth) tools to support patients and healthcare teams in low-resource setting with 
challenging diagnoses/long course treatments, such as tuberculosis (TB).  
Sunmoo Yoon, Columbia University School of Nursing, sy2102@columbia.edu,  

Model with Nursing Informatics Research  
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Dr Yoon’s research focus is on using data science to improve self-managed health 
behavior. Her recent work on Twitter mining has been recognized as a ground breaking 
finding by other disciplines such as business and pharmacology. 

2. Panel Description 

Fawcett and Hall Ellenbecker [1] have proposed a conceptual model for nursing and 
population health; the Conceptual Model of Nursing and Population Health (CMNPH). 
The model emphasizes the need for nurses to consider upstream factors (e.g. 
socioeconomic and physical environment), population factors (e.g. genetic, behavioral, 
physiologic) and health care system factors (e.g providers, payers) when carrying out 
nursing activities to achieve population level health outcomes (Figure 1).   

 

Figure 1: the Conceptual Model of Nursing and Population Health [1] 

In this panel we discuss how nursing informatics can provide a framework for 
carrying out population health nursing research, using the CNMPH model as the basis 
for enquiry.  Population health is defined as “life span wellness and disease experiences 
of aggregate groups of people residing in local, state, national, or international 
geographic regions or those populations with common characteristics. Population 
health includes aspects of public health, health care delivery systems, and determinants 
of wellness and illness, emphasizing promotion, restoration, and maintenance of 
wellness and prevention of disease.” [1] pp. 290.    

Each of the panelists will briefly describe their research and highlight how it fits 
with the CNMPH.  We will then discuss the utility of using the model to frame nursing 
informatics research that considers populations of patients, rather than focusing on 
individual patients and diseases. 
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3. Panel Overview 

Dr Dowding (moderator) will provide a brief introduction to the panelists and provide 
an overview of the CNMPH model (5 minutes).  Each of the four panelists will then 
provide an overview of their research (10 minutes each) as follows: 

Adriana Arcia: Dr Arcia will present findings from her ongoing work which 
explores how to support comprehension of personal health status through tailored 
information visualizations (infographics) and insuring the feasibility and acceptability 
of an online maternity education platform among women at risk for poor health 
outcomes. This work articulates with the CMNPH as follows: web-based visualization-
enhanced health communication (nursing activities) are implemented in response to 
populations’ health literacy and health self-management behaviors (population factors) 
with the goal of improving population health outcomes.  

Ragnhildur Ingibjargardottir Bjarnadottir: Ms Bjarnadottir will present findings 
from a study exploring nurses’ experiences, attitudes, and perceptions related to 
collecting information about sexual orientation, gender identity and expression in the 
home health care setting.  With relation to the CNMPH model, the study highlights 
how population and health care system factors interrelate to impact on nurse activities 
related to the routine collection of sensitive data.  

Sarah Iribarren will present finding from an mHealth based pilot study conducted in 
Argentina to improve TB treatment outcomes in a setting with historically low 
treatment success. Finding include an evaluation of upstream factors (e.g., low socio-
economic status, geographic issolation/long distances to healthcare facilities); 
population factors (e.g., medication adherence behavior); and healthcare system factors 
(e.g., healthcare system organizational structures contributing to low treatment success). 
These findings are being used to inform plans for intervention scale up and evaluation.    

Sunmoo Yoon: Dr Yoon will discuss how the CMNPH guided the process for a 
study using social media mining to gain insights about culturally appropriate nurisng 
activities to manage an emerging global disease from Twitter.  It will explore how three 
fundamental factors (upstream, population and health care system) were molding 
nursing activities (culturally appriopriate disease prvention), which ultimately 
influenced population health outcomes (population-level disease burden and mortality).  

The panel will then be open for audience questions and discussion.  Potential 
questions for debate include: 

� What barriers or difficulties did you encounter in framing your research 
from a population perspective?  

� Have you experienced difficulty in acquitting support for such research?  
For example in reviewers comments, or grant summary statements, have 
you perceived an lack of understanding or acceptance of this perspective?  

� In what generalizable way has your work in informatics contributed to a 
better understanding of factors that affect the health of individuals and 
communities? 
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Strategies for Leveraging Interoperable 
Health Information Exchange Systems 

 
Gregory L. ALEXANDERa , Joyce SENSMEIERb , Joe MCDONALDc , William 

GOOSSENd , and Mary M. ALEXANDERe  
aUniversity of Missouri, Sinclair School of Nursing, United States; bHealth Information 
Management Systems Society, North America, United States; cConsultant Psychiatrist 

& Deputy Medical Director NHS Trust, England; d Results4Care, Principal, 
Netherlands; eSt. Mary’s Health System, United States 

Abstract: The panel will share international Health Information Exchange (HIE) 
projects to improve quality and lower costs in healthcare communities (i.e. 
hospitals, clinician practices, and aged care facilities). HIE allows healthcare 
professionals and patients to appropriately access and securely share a patient’s 
vital medical information electronically within and across organizations. Intended 
audience: Researchers, consumers, practitioners, vendors, care providers, and 
policy makers with interests in technology design, development, implementation, 
and management, particularly focused on HIE.  

Keywords:. Health systems, Health Information Exchange, Health Information 
Technology, Patient Care, Electronic Health Records 

1. Panel Description 

A major component of current healthcare practices internationally is to promote 
widespread HIT adoption, to improve quality and lower costs(1). An emerging area of 
technology internationally is HIE, used to enhance communication within healthcare 
organizations. Implementation of technological tools, such as HIE, can be reproduced 
internationally, so an interactive discussion about international HIE projects to improve 
quality of patient care is timely to current practice. In our panel, we propose three 
learning objectives. Participant learning objectives include: 1) Review international 
models of care incorporating IT with HIE in healthcare organizations, 2) Assemble a 
real-world view of how to prepare healthcare facilities with health IT, including 
preparation for HIE adoption through Readiness Assessment, Evaluating Clinical 
Workflows, Creating and Validating Use Cases, 3) Interactively discover opportunities 
to advance interoperable HIE in healthcare facilities, with a variety of stakeholders as 
senders and receivers of key clinical information, 4) Create, use and reuse Detailed 
Clinical Models, which consist of clinically relevant concepts, data element 
specification, appropriate code binding, and linkage to the evidence base supporting its 
use(2).  

Following presentations 3-5 discussion groups will be formed, depending on the 
number of attendees. Each group, composed of 6-8 people, will be facilitated by one 

Among Healthcare Communities
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(or more) workshop organizers for 10 minutes using discussion questions. The final 20 
minutes will be used for each discussion group to report back and discussion by 
workshop participants. This is followed by a brief closing summary of the workshop by 
the moderator.  The action items will be elicited and circulated to the attendees 
interested in following-up after the conclusion of the workshop. 

2. Panelists and Moderator 

Gregory L Alexander has specialized education in health systems, human 
factors, informatics, gerontology, patient safety and quality improvement. He is a lead 
on a national demonstration project in the US funded by Center’s for Medicaid and 
Medicare to develop Health Information Exchange (HIE) implementation models in 
health systems. 

Joyce Sensmeier is a global, cause-based, not-for-profit organization focused on 
better health through IT. Sensmeier is president of Integrating the Healthcare Enterprise 
(IHE) USA which serves as a voice representing national health IT efforts fostering 
national adoption of a consistent set of standards to enable interoperability of health IT 
systems. 

Joe McDonald is Consultant Psychiatrist and Quality and Safety Lead Clinician. 
Chairman CCIO Network. Sunderland, United Kingdom. Dr. McDonald is a practicing 
Consultant Psychiatrist & Deputy Medical Director of Quality and Patient Safety at 
Northumberland, Tyne, and Wear NHS Trust, England's largest Mental Health Trust. 
Dr. McDonald has been campaigning and trying to measure better quality mental health 
services for 20 years. He is the former NHS Trust Medical Director and national 
Clinical Lead for IT. McDonald is a clinical engagement specialist with a track record 
of engaging clinicians in difficult circumstances. 

William Goossen is Results4Care, Principal, Netherlands. Goossen is a 
consultant and researcher. His core work is related to information analysis, system 
analysis and design, requirements gathering, consensus building, terminology 
evaluation and development. He has published over 200 articles in international and 
national scientific journals and has acted as a speaker at dozens of conferences. 

Mary M Alexander is a clinical nurse with nearly 30 years of bedside nursing 
experience in a variety of areas including intensive care, hospice, school health, 
ambulatory and outpatient surgical care.  

3. Timeline of panel activities 

M. Alexander briefly introduces the topic, panelist’s introductions, and discussion 
guidelines – (5 minutes) 

G. Alexander presents a 4 year national demonstration project called the Missouri 
Quality Improvement Initiative (MOQI) funded by the U.S. Centers for Medicare and 
Medicaid. He will highlight models preparing nursing homes and hospitals for the 
future of HIE(3). He will outline 6 use cases including, Scheduling patient 
appointments, Laboratory specimen drawing, Pharmacy orders and reconciliation, 
Social Work discharge planning, Admissions and pre-admissions, and Pharmacy 
medication reconciliation. (10 minutes) 
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J. Sensmeier presents results of the 2015 HIMSS HIE and Direct Messaging 
National Survey which solicited input on the use of Direct messaging to facilitate 
HIE(4). The survey was open to all healthcare IT stakeholders including those 
representing Accountable Care Organizations, HIEs, Health Information Service 
Providers, hospitals, government and vendors. Key themes indicate there is: Substantial 
use of Direct in support of care coordination; broad availability of a provider directory 
but great variability in the method of access; challenges incorporating structured data 
into the EHR; some knowledge of Direct messaging among the clinician community; 
participating organizations support Direct as a method for data exchange. (10 minutes) 

J. McDonald will present work being done in the NHS Trust including a high 
level strategy regarding Quality and Safety, in particular the assessment and shaping of 
the Safety Culture of the organisation against the backdrop of the "Nicholson 
Challenge" and the Francis Report. McDonald will discuss a very successful clinical 
engagement strategy using the National Patient Safety Agency 7 steps approach. (10 
minutes) 

W. Goossen will present an overview of 15 years development of HIE in the 
Netherlands, starting with the policy decision in 1999 to start a national project. Three 
areas of concern identified for the Dutch HIE included realization of 1] security 
measures and policies, 2] a national infrastructure, called the national switchboard: 
landelijk schakelpunt or LSP) and 3] the infostructure. The security involves national 
identifiers, authentication and authorization services, the infrastructure is based on the 
exchange via query and response of clinical content messages through the national 
index at the LSP. The infostructure consists of HL7 version 3 messaging (medication, 
gp-to-gp, juvenile care, perinatology, trauma, and CDA (perinatology). New CDA 
plans are ongoing, including for hospital discharge and nursing discharge. Beside the 
HL7 v3 standard, terminology is used, such as SNOMED-CT, LOINC, and ICF. For 
each domain the clinical content is specified in data sets, and more recently in Detailed 
Clinical Models that are more easily reused from one domain to the other. (10 minutes) 

Discussion forum (30 minutes) 
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Twenty Years of Health On the Net:  
Committed to Reliable Information  

Marion J. BALL, co-founder and member, Health On the Net Foundation Council 

Abstract. In 1996, at the beginning of the World Wide Web, a group of health 
specialists anticipated the need for trustworthy health information online. Thus the 
Health On the Net Foundation (HON) was born. HON was created to promote the 
deployment of useful and reliable health information online and to enable its 
appropriate and efficient use. Two decades on, HON is the oldest and most valued 
quality marker for health information online. For a number of years under the 
guidance of the late Jean-Raoul Scherrer, the foundation has established its 
reputation through dynamic measures, innovative endeavors and a dedication to 
upholding key values and goals. This panel discussion provides an overview of the 
HON Foundation, its activities, challenges and achievements over the years. 

Keywords. quality standard, ethics, e-health, health information technology, 
certification   

1. Panel Organization 

The proposed speakers are: 
� Antoine GEISSBÜHLER, President, Health On the Net Foundation Council  
� Célia BOYER,  Executive Director, Health On the Net Foundation 

2. Panel Description 

Format. This panel discussion gets into the nitty-gritty aspects of the HON 
Foundation’s work, and most importantly the challenges and opportunities inherent in 
both providing trustworthy health information online and its appropriate and efficient 
use. It will also explore how certification motivates behavioural changes in the 
production process of health websites, gradually influencing the website’s transparency 
and trustworthiness 
� Introduction to HON and the HONcode certification, and the challenges and 

opportunities of providing trustworthy health information online and its appropriate 
and efficient use  – 30 minutes 

� Panelists position presentation (30 minutes) 
� Questions & answers (30 minutes) 
 
Sample debatable questions 

� Discuss the possibility of worldwide access to HONcode. 
� Sustainability of HON into the future. 
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3. Description 

The majority of the adult population in both Europe and North America has access to 
the Internet. More than 70% state that they have used the Internet to look for health 
information and the majority started their search at a search engine. Given that search 
engines list sites according to popularity and not quality, it is imperative that users have 
a means of separating trustworthy and honest information from non-reliable health 
information. The abundance of content (1 billion websites in 2014, according to 
internetlivestats.com) suggests that the problem does not lie in finding health 
information, but in evaluating its trustworthiness.1  

Numerous challenges and pitfalls are inherent in accessing high-quality health and 
medical information on the Internet. One approach to meeting the challenges is through 
HONcode certification, the longest standing and respected quality guideline for health 
information online. It consists of eight quality factors that health websites should 
comply with, ensuring access to standardized, trustworthy health information that can 
be used as a tool to guide consumers.  

 
HONcode seal  Criteria Detail 
 HC1 Authoritative Indicates the qualifications of the authors 

HC2 Complementarity Information supports, does not replace, the doctor-
patient relationship 

HC3 Privacy policy Discloses and respects the privacy and confidentiality 
of personal data submitted to the site by the visitor 

HC4 Reference and date Cites the source(s) of published information 
Dates medical and health pages 

HC5 Justifiability Backs up claims relating to benefits and performance 
HC6 Transparency Presentation is accessible; email contact is accurate 
HC7 Financial disclosure Identifies funding sources 
HC8 Advertising policy Clearly distinguishes advertising from editorial 

content 
 
The HONcode is a process metric that determines if a website’s construction and 

maintenance conform to standards of excellence. The HONcode standards help 
webmasters and information providers adhere to quality information provision 
practices through simple, broadly accepted rules. The presence of the dated, dynamic 
and unique HONcode symbol on a website helps users make a decision when faced 
with multiple, contradicting and sometimes questionable information. 

The HON Foundation does not evaluate the reliability or quality of website 
information content directly. Websites voluntarily apply for the HONcode seal and are 
evaluated manually by an expert medical team according to the eight HON principles 
and associated published guidelines. As the result of the audit, an evaluation report 
helps health website editors render content HONcode compliant and transparent.  

Methodologies for certification have evolved over time. The measures for internal 
and external quality assurance were updated in 2007, improving the system by 
incorporating standards such as the ISO/IEC 17065 norm and by requiring inspection 
by independent accrediting organizations. To improve its services, HON set up 
procedures to monitor certification, complaint management, re-evaluation, and internal 
audits. When a website is granted certification, HON monitors and adapts the website’s 
status. Because health content on the Internet evolves constantly, the HONcode relies 
on three mechanisms for this monitoring: the complaint mechanism; automatic 
surveillance; and manual surveillance. Thus, HON has furthered the reproducibility of 

M.J. Ball / Twenty Years of Health On the Net 739



certification independently of revisers by more than 74% according to the principles.2  
Not all websites achieve certification: 20% are rejected after initial inspection. 

Increasing rejection rates may reflect stricter, more binding guideline criteria. The 
reasons for exclusion vary: site outside the scope of certification, inappropriate content, 
inability to respect the HONcode, or non-certifiable content. A comparative study 
found that only 0.6% of randomly chosen health websites that did not apply for HON 
certification conformed to the eight ethical standards, while 89% of certified websites 
did.3 Certification motivates behavioural changes in the production process of health 
websites, gradually influencing the website’s transparency and trustworthiness.  

Through Khresmoi for Everyone (K4E, http://everyone.khresmoi.eu), a HON-
related project funded by the European Union, HON has targeted the general public by 
developing a search engine that identifies high-quality online health information. It 
enables the public and healthcare professionals in the European Union to find the most 
recent and relevant medical information through a state-of-the-art semantic search. 
Within K4E, HON provides access to a database of trustworthy health information 
consisting of over 8,000 certified and manually selected Web portals in some 27 
European languages.  

A website can be completely reliable and conform to HONcode criteria without 
being HON certified. The number of such sites that gain certification is limited due to a 
lack of manual resources. Therefore, HON has also developed an automated system to 
detect health website HONcode criteria conformance. This tool was implemented in the 
K4E search engine as a feasibility test and will become a general search engine plugin. 
It will assist in detecting uncertified health websites as HONcode candidates. 

Over the past 20 years, HON has evaluated more than 20,000 websites. Some 30% 
of websites in general disappear over a 10-year period. Nevertheless, 13% of HON-
certified websites have re-qualified for over 10 years. Some 12,000 users now access 
the HONcode certificate daily through these certified health websites. This 
demonstrates the demand for reliable information. Thanks to public funds, the 
certification procedure was initially a free service. In 2014, HON sought greater 
financial sustainability and implemented an annual fee for recertification. The 
recertification payment scheme considers the type of website, its visibility, and its usage. 
Fees range from 50€ to 325€. So far, 50% of previously certified websites have been 
contacted and asked to pay; 32% have done so. 
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Reducing Technology-Induced Errors: 
Organizational and Health Systems 

Approaches 
Elizabeth M. BORYCKIa,1, Yalini SENTHRIAJAHb, Andre W. KUSHNIRUKa,  

Sari PALOJOKIb,c, Kaija SARANTOd, Hiroshi TAKEDAe 
a

 University of Victoria, Victoria, Canada 
b

 State University of New York Downstate Medical Centre, New York, U.S.A 
c

 Helsinki University Hospital District, Helsinki, Finland 
d

 University of Eastern Finland, Helsinki, Finland 
eGraduate School of Health Care Sciences, Jikei Institute, Osaka, Japan 

 

Abstract. Technology-induced errors are a growing concern for health care 
organizations.  Such errors arise from the interaction between healthcare and 
information technology deployed in complex settings and contexts.  As the number 
of health information technologies that are used to provide patient care rises so 
will the need to develop ways to improve the quality and safety of the technology 
that we use.  The objective of the panel is to describe varying approaches to 
improving software safety from and organizational and health systems perspective.  
We define what a technology-induced error is. Then, we discuss how software 
design and testing can be used to improve health information technologies.  This 
discussion is followed by work in the area of monitoring and reporting at a health 
district and national level.  Lastly, we draw on the quality, safety and resilience 
literature. The target audience for this work are nursing and health informatics 
researchers, practitioners, administrators, policy makers and students. 

Keywords. Technology induced errors, patient safety, monitoring, quality 
improvement, software quality 

1. Introduction 

Technology-induced errors are a growing issue as health care modernizes.  With the 
increased number of health information systems that health professionals are currently 
using, there is an expectation that the use of these technologies will extend to other 
types of mobile devices and software applications.  Experts in the field of nursing and 
health informatics expect that the number of incidents of technology-induced errors 
will rise over time, and research is beginning to show that this is occurring.  There are 
several key points at which we can improve the quality and safety of health information 
technology, and a comprehensive systematic approach to addressing these errors is 
needed [1].   Nursing and health informatics research has shown how we can improve 
the safety of technology at these key points in time.  More specifically, research has 
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shown that organizational strategies aimed at improving the design of health 
information technologies, the testing of these technologies and monitoring for incidents 
are important to improving patient safety and the quality of the technology itself.   

2. Overview of Organizational and Health Systems Approaches 

In this panel we plan to present on and stimulate discussion about evidence-based 
strategies for reducing technology-induced errors, improving the quality of health 
information technology, and incorporating these approaches into organizational quality 
improvement activities and initiatives (i.e. vendor and health care organizational).  The 
panel will be moderated by Dr. Elizabeth Borycki who will introduce the topic of 
technology-induced errors from a conceptual, theoretical, healthcare industry and 
technology perspective [1,2].   

Dr. Yalini Senthriajah, an expert in novel design of systems for safety, will 
describe work currently being done in the United States of America focused on 
learning more about designs that fit individual health professionals’ cognition and work 
flow early in the development of new healthcare software to be used by clinicians at 
point of care [3]. 

Dr. Kushniruk, a methodologist, will discuss the methods developed in Canada 
that are being used to detect technology-induced errors, as they can be applied to 
evaluating prototypes, designing new systems, in organizational procurements and in 
implemented systems.  This work will be discussed in terms of how and when these 
methods can be applied [4].  

Sari Palojoki is a leader in the area of patient safety research and development 
work at the Helsinki University Hospital District. She will discuss how monitoring can 
be used to effectively identify and learn more about safety incidents involving health 
information technology. She will describe the innovative methods that have been used 
to collect, analyze and use monitoring data to understand the nature of safety issues and 
how they can be used by organizations to advance the safety of technology.   

Dr. Kaija Saranto will present on the current state of the research and health care 
systems’ approaches to managing technology-induced errors as an expert in national, 
systems approaches to managing technology safety.  Finland will be presented as an 
example of national level monitoring and feedback approaches.   

Lastly, Dr. Takeda will discuss technology-induced errors in the context of the 
quality improvement literature and the use of methods from the resilience literature to 
address these technology quality issues effectively in mature technology settings (i.e. 
where technology is used for documentation and process improvement in Japan).  
Japan will be used as an illustrative example.   We will conclude our panel discussion 
with the ways that this work has been integrated to improve the safety of health care [5].   

3. Conclusion 

Technology-induced errors are an important patient safety issue that needs to be 
addressed in modern health care organizations as the rate of health information 
technology usage increases.   The research evidence has identified several theoretical, 
conceptual, design, methodological, monitoring, quality and resilience approaches that 
can be used to improve organizational strategies and quality improvement initiatives 
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aimed at improving the safety of health information technologies.  Vendor, physician, 
hospital and regional health authority organizations need to create organizational 
structures and incorporate evidence-based approaches from the nursing and health 
informatics literature to improve the safety of health information technologies. 
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Harmonising ICNP and SNOMED CT: A 

Nicholas HARDIKER1 RN PhD FACMI 
International Council of Nurses, Switzerland and University of Salford, UK 

 n.r.hardiker@salford.ac.uk 

Abstract: The purpose of this panel was to demonstrate an approach to 
collaborative working within nursing and health informatics. The panel took as an 
example an initiative to harmonise between two large-scale terminologies, namely 
the International Classification for Nursing Practice (ICNP) and SNOMED 
Clinical Terms (SNOMED CT). A number of practical topics were framed within 
a context of collaboration, including semi-automated and manual approaches to 
mapping, consensus working, clinical validation, formal concept modelling, etc. 
Those attending the panel, nurses and informatics professional alike, came away 
with an increased understanding of a range of approaches to collaborative working 
within nursing and health informatics.  

Keywords. Collaboration, standards, terminologies, harmonization, mapping 
 

1. Panel Organization 

Members of this panel included: 
 
Nicholas R. Hardiker (moderator), International Council of Nurses (ICN) and 

University of Salford, UK, n.r.hardiker@salford.ac.uk 
Jane Millar, International Health Terminology Standards Development 

Organisation (IHTSDO), UK, jmi@ihtsdo.org 
Tae Youn Kim, ICN and University of California-Davis, USA, 

tynkim@ucdavis.edu 
Kay Jansen, ICN and University of Wisconsin-Milwaukee, USA, 

kjansen@uwm.edu 
Zac Whitewood-Moores, Health & Social Care Information Centre, UK, 

zac.whitewood-moores@hscic.gov.uk 
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2. Panel Description 

The International Classification for Nursing Practice (ICNP), a product of the 
International Council of Nurses (ICN), is a standardized terminology that is used by 
nurses in a number of countries to describe and report their practice in a systematic way. 
SNOMED Clinical Terms (SNOMED CT), which is owned and distributed by the 
International Health Terminology Standards Development Organisation (IHTSDO), is 
the world’s most comprehensive multi-disciplinary health terminology. ICNP has been 
developed for use by and for nurses. As a result ICN has been able to focus the 
development of ICNP on nursing practice. While there are obvious benefits to being 
able to capture nursing practice in a consistent way, it is important to recognize that 
nurses do not practice in isolation. With this in mind, ICN has made a commitment to 
ensure that nurse users of ICNP, who practice alongside other disciplines, also remain 
connected to the broader global informatics landscape. Part of this commitment has 
manifested in the form of a formal collaboration between ICN and IHTSDO that seeks 
to ensure alignment between ICNP and SNOMED CT [1,2]. A recent piece of work has 
involved the identification (or creation) of equivalencies between terms or concepts 
within ICNP and SNOMED CT. An equivalency table for nursing diagnoses or 
‘problems’ has been released [3] and a similar table for nursing interventions is in 
development. The potential benefits of these tables are far-reaching. For example, they 
provide a vehicle for transforming ICNP-encoded data into SNOMED CT and vice 
versa (e.g. an ICNP concept in a local system can be converted via the table to the 
equivalent SNOMED CT concept for use in a multidisciplinary record). Added value of 
the work has included enhancements to both terminologies and significant additional 
nursing content (including 120 new Clinical Findings) for SNOMED CT. Work on the 
equivalency tables has involved a number of collaborative activities: rating the 
reliability of semi-automated mappings, augmenting manually the initial set of 
mappings, validating from a clinical perspective the draft mappings, agreeing new 
content for SNOMED CT, and concept modeling within both ICNP and SNOMED CT. 
Each of the activities required teams of people from both organizations to work 
effectively together, resolving disagreements, reaching consensus, and setting aside any 
differences in pursuit of a common goal: to deliver to nurses and to nursing the tools 
they need to perform their role most effectively. Members of this panel described the 
various phases of the work, highlighting and generalizing lessons learned. Those 
attending the panel took away concrete advice and practical tips to apply within their 
own collaborative activities. 
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Update: NI Scope and Standards of 
Practice, Competencies, and Certification 

Carol J. BICKFORD 
 American Nurses Association 

carol.bickford@ana.org 

Abstract. The new 2015 ANA Nursing Informatics:  Scope and Standards of 
Practice, Second Edition, includes a slightly revised definition of nursing 
informatics, totally revised scope of practice statement, and updated standards and 
accompanying competencies. The competencies are now leveled for informatics 
nurses and informatics nurse specialists. This professional resource informs 
practice, education, research, administration, and the certification process. The 
presenters will provide details about the development of the latest NI scope and 
standards of practice and the contemporary ANCC certification process to 
stimulate group discussion and promote development of a personal action plan to 
integrate such content into nursing and informatics practice. The target audience 
includes all registered nurses, informatics nurses, informatics nurse specialists, 
faculty, and administrators. 

Keywords. Nursing informatics, scope and standards of practice, certification 

1. Panelists 

Carol J. BICKFORD, American Nurses Association, carol.bickford@ana.org. Dr. 
Carol Bickford completed a 22 year US Navy Nurse Corps career, completed her 
doctorate in nursing informatics, and has served as an American Nurses Association 
senior policy fellow/advisor for over 18 years. She has published both nationally and 
internationally. Dr. Bickford was one of the creators of the Weekend/Weekday 
Immersion in Nursing Informatics (WINI) and continues in her faculty role for this 
innovative and very successful continuing education program that builds on the 
framework of the nursing informatics scope and standards of practice. 

Nadia SULTANA, New York University (NYU) College of Nursing, 
ns56@nyu.edu Dr. Nadia Sultana, is a Clinical Assistant Professor and Program 
Director for the Nursing Informatics Master's and Advanced Certificate Programs at the 
NYU College of Nursing. Before joining the NYU College of Nursing as the Program 
Director, she was an adjunct professor and she worked in the healthcare information 
technology department in both the private and public sector. Dr. Sultana has more that 
twenty-five years of experience developing, implementing and supporting financial and 
clinical information systems in a variety of health care delivery settings including 
Correctional Health. Recently, Dr. Sultana served as a member of the ANA workgroup 
to revise the nursing informatics scope and standards of  practice.  

Luann WHITTENBURG, Medicomp, lwhittenburg@medicomp.com. Dr. Luann 
Whittenburg is Chief Nursing Informatics Officer at a major international clinical 
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information company preparing the future vision of nursing information technology. Dr. 
Whittenburg uses her clinical commitment to nursing to promote the inclusion of 
nursing practice data in legislated EHR systems while serving on national and 
international healthcare data standards committees, including the International 
Organization for Standardization (ISO) and federal committees established by the US 
Department of Health and Human Services. Dr. Whittenburg is involved in several NI 
organizations, authored numerous papers for national and international NI conferences 
and contributed several chapters in NI textbooks. 

2. Workshop Format. 

This workshop will begin with welcome announcements and introductions of 
presenters and participants, each of whom will identify personal goals targeted for 
completion upon return to home. 

During the presentation about the development the 2015 edition, workshop 
participants will have ample opportunity to engage in discussion about the selection of 
the scope and standards revision workgroup members, the thoughtful and deliberative 
work process, and decisions about the need for revisions of the definition of nursing 
informatics. The workgoup’s new definition received minimal comment during the 
public comment period and was finalized as: 

Nursing informatics (NI) is the specialty that integrates nursing science with 
multiple information and analytical sciences* to identify, define, manage, and 
communicate data, information, knowledge, and wisdom in nursing practice. NI 
supports nurses, consumers, patients, the interprofessional healthcare team, and other 
stakeholders in their decision-making in all roles and settings to achieve desired 
outcomes. This support is accomplished through the use of information structures, 
information processes, and information technology. [1] 

Discussion of the scope of practice statement will address several models depicting 
the integration of data, information, knowledge, and wisdom as core components of 
nursing informatics practice. Because of the significant diversity of NI practice roles, 
the scope statement construction included detailing of functional areas of practice of 
the informatics nurse and informatics nurse specialist. Participants will be invited to 
identify opportunities for further career development in such functional areas. Similarly, 
examination of ethical issues and requisite informatics competencies for all registered 
nurses and competencies for informatics nurses and informatics specialists will set the 
stage for a discussion of the standards of practice and professional performance and the 
accompanying competency statements. 

The final segment of the workshop will address the American Nurses 
Credentialing Center (ANCC) specialty certification in nursing informatics. This 
certification became available in 1995 and has now been expanded to include 
acceptance of international applicants. The presenters will provide details about the 
most recent role delineation study informing development of the current test form and 
content outline, as well as the application process. Again, extensive opportunities for 
questions and discussion are included. 
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Milestones and Experiences of 
Standardized Documentation  

Kaija SARANTOa1, Virginia SABAb, Patricia DYKESc, Ulla-Mari KINNUNENa, 
Minna MYKKÄNENa,d 

aUniversity of Eastern Finland, Department of Health and Social Management, Kuopio, 
Finland  

bUniformed Services University, Bethesda, MD, USA  
c Center for Patient Safety Research and Practice and the Center for Nursing 
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Abstract The purpose of this panel is to discuss milestones and experiences of a 
standardized nursing terminology for the documentation of nursing practice using 
Clinical Care Classification as an example. The aim is to describe the value of  
using the CCC as the standardized nursing  terminology and framework for the  
multidisciplinary care plans and how its interoperability with SNOMED CT, 
LOINC, and other required terminologies can be used for the electronic health 
record systems. Further the aim is to discuss the advantages a multidisciplinary 
documentation system and how it impacts on nursing practice, management, and 
research as well as highlight the monitoring of nursing documentation. The target 
audience will enrich their understanding about the possibilities that a standardized 
multidisciplinary documentation is critical for future data analyses and datamining  
highlighting nursing practices.  

Keywords. Standards, Documentation, Nursing, Clinical Care Classification System  

1. Introduction 

The purpose of this panel is to discuss milestones and experiences of a standardized nursing 
terminology using Clinical Care Classification as an example.   The aim is to describe the 
value of using the CCC as the standardized nursing terminology and framework for the 
multidisciplinary care plans and how its interoperability with SNOMED CT, LOINC, and 
other required terminologies can be used for the electronic health record systems.  The 
panelists will highlight the values of the CCC as the nursing care aspect for the 
multidisciplinary team’s documentation strategies and how it can provide the basis for 
tracking the continuity of care for a patient’s episode of care.   
 

Panel Description 

Each panelist will then give their presentations and impulses for joint discussion 
with the audience.  The presentations will lead to debatable questions: 
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� What is the value of standardized terminologies for nursing practice and 
management?  

� What could be the leading strategies for incorporating a standardized 
terminology into clinical documentation system? 

� What are the challenges associated with implementation of standardized 
terminology with nurses? 

Panelists 

Dr. Kaija Saranto as the moderator of the panel will focus on the challenges in using 
standardized nursing documentation and especially on the importance of data re-use in nursing. 

Dr. Virginia Saba will provide a brief overview of the Clinical Care Classification 
(CCC) System. She will describe how the CCC System is being used for the 
documentation of nursing practice in the electronic health record (EHR) or healthcare 
information technology HIT systems.  

Dr. Patricia Dykes will demonstrate how CCC was used as the terminology 
platform for a patient-centered plan of care in an acute care hospital in the United 
States.  

Dr. Ulla-Mari Kinnunen will describe shortly how CCC was selected, to be used in 
Finland, the development process of the FinCC (Finnish Care Classification), the 
structure and content of the classification, and the validation process nationally in the 
form of surveys to the end users. Dr. Kinnunen will tell about the ongoing development 
process of Finnish nursing documentation model including the FinCC.  

Nursing Manager Minna Mykkänen will describe how we can take advantage of 
structural information in evidence based nursing management. She will present the 
current electronic nursing documentation model with the FinCC and how information 
is used to improve nursing documentation as well as share some data examples 
retrieved from the nursing databases.  

2. Panel Organization 

The moderator of the panel: Kaija Saranto, PhD, RN, FACMI, FAAN, Professor in 
Health and Human Services Informatics, Department of Health and Social 
Management, University of Eastern Finland. The panelists are: 
� Virginia K. Saba, EdD, RN, FACMI, FAAN, Adjunct Professor, Uniformed 

Services University, Bethesda, MD, USA, and developer of the Clinical Care 
Classification (CCC) System.  

� Patricia Dykes PhD, RN, FAAN, FACMI Program Director for Research, Center 
for Patient Safety Research and Practice and the Center for Nursing Excellence at 
Brigham and Women’s Hospital, Boston, MA, US 

� Ulla-Mari Kinnunen, PhD, RN, Senior lecturer, University of Eastern Finland, 
Department of Health and Social Management, Kuopio, Finland 

� Minna Mykkänen, MHSc, RN, PhD candidate, Nursing Manager, Kuopio 
University Hospital and  Department of Health and Social Management, 
University of Eastern Finland,  Kuopio Finland. 
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Health Informatics Competencies, 
orkforce and the DNP: Why Connect These 

‘Dots’? 

Juliana J. BRIXEY 
University of Texas Health Science Center at Houston 

Juliana.J.Brixey@uth.tmc.edu 

Abstract. This panel will provide the perspectives of nurse informatics experts on 
the development of informatics education integrating health information technology 
(HIT) and immersive simulation. The panel will also address student and provider 
access to the electronic health record (EHR) for educational purposes. This panel 
examines the education and preparation of students and practicing nurses to 
meaningfully use EHRs. The target audience is clinicians, educators, trainers, 
students and those interested in the meaningful use of EHRs and achievement of the 
Informatics competencies defined by AACN and TIGER.  

Keywords. Electronic health records (EHRs), simulation, ethics, nursing education, 
health informatics education, doctor of nursing practice (DNP) 

1. Panelists 

Marge Benham-Hutchins, PhD, RN   Mbenhamhutchins@austin.utexas.edu 
University of Texas at Austin, School of Nursing 
Benham-Hutchins completed her PhD at the University of Arizona. Her research 

focuses on health informatics and nursing systems. She has extensive experience 
teaching informatics content at the graduate and doctoral level.  

 
Juliana J. Brixey, PhD, MPH, MSN, RN Juliana.J.Brixey@uth.tmc.edu 
University of Texas Health Science Center at Houston 
Brixey completed a PhD in Health Informatics from the School of Health 

Information Sciences, University of Texas Health Science Center in Houston. Brixey 
holds a joint teaching appointment between UTHealth School of Biomedical Informatics 
and School of Nursing. She is responsible for teaching graduate level informatics 
courses.  

 
William Scott Erdley, PhD, RN erdley@buffalo.edu  
Behling Simulation Center, University at Buffalo, SUNY 
Erdley has been active in nursing and health informatics since the early 1990’s. His 

area of expertise for the past 5 years is in immersive high-fidelity patient simulation. He 
is the Simulation Education specialist at the Behling Simulation Center working with 
health students from medicine, nursing, dentistry, pharmacy and physical therapy. 

 
Kay Sackett Fitzgerald, EdD, RN, kay.sackett@gmail.com   
Kay Sackett Fitzgerald Consulting 
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Fitzgerald completed her EdD at Temple University. She is a fellow of the 
NLM/MBL informatics group. She has experience teaching nationally and 
internationally at the undergraduate and graduate areas of interest including healthcare 
informatics and technology, online education, and evidence-based practice. 

 
Angela M. Ross, DNP, MPH, PMP, PHCNS-BC AngelaM.Ross@uth.tmc.edu    
University of Texas Health Science Center at Houston 
Ross served over 20 years in the U.S. Army Medical Department. Her most recent 

positions were Chief Medical Information Officer and IT Project Manager. Ross earned 
her MS in informatics and DNP from the University of Maryland at Baltimore. Ross 
holds a teaching appointment at UTHealth School of Biomedical Informatics  

2. Panel Description 

Introduction:  J. J. Brixey, Moderator (10 minutes) 
The use of the EHR in nursing curriculum has been influenced by the AACN 

Essentials [1], which specifically identifies that nursing students develop informatics 
skills involving the use and understanding of the EHR. This panel discussion presents 
different perspectives regarding the educational use of the EHR.  
 

Meaningful “Educational” use of the EHR. M. Benham-Hutchins (10 minutes) 
HIT, specifically the EHR, provides tools for nursing students to incorporate the data, 
information, knowledge and wisdom (DIKW) model [2] into their learning activities. To 
optimize this, nursing students and practicing clinicians should have the ability to track 
a former patient in the EHR to learn about the results of their interventions and the 
patient’s progression. This requires development of policies and guidelines that 
incorporate patient consent and confidentiality [3]. 
 

To “ehr” or not to “ehr”: This is the question. W. S. Erdley (10 minutes)  
Many human-patient immersive simulation labs and centers integrate electronic 

health records (EHRs) into the learning experience. This presentation will provide a 
short literature review, as well as an argument for careful planning and consideration of 
organizational and instructional goals / direction as determinants of investing in a 
simulated EHR for immersive simulation experiences.  
 

Healthcare informatics competencies and nursing workforce: An educational 
intervention. K. Sackett Fitzgerald (10 minutes)  

Improvement of healthcare informatics competencies is a nursing workforce issue 
and a medium for doctorate in nursing practice (DNP) students’ scholarly inquiry. The 
author describes online experiential learning activities that incorporate evidence-based 
strategies, the AACN Essentials of Doctoral Education [1] and TIGER 
recommendations for integrating technology into practice and education [4]. 
 

EHR workforce Education: Teaching 24/7, N=1. Dr. Ross (10 minutes)  
Health Care is a 24/7 operation and staff education is required to support the 

continuity of care through all shifts. EHR education may consist of classroom 
instruction targeted at user types, identification and training of super users (peer 
trainers), and one-on-one (over-the-shoulder) training to support users through the new 
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system implementation. One-on-one/over-the-shoulder training is vital to the success of 
a system implementation. Over-the-shoulder trainers should be available on all shifts in 
the early weeks of system implementation. Trainers and IT staff collaborate to assess 
user issues and aim to provide quick system updates. 
 

Summarize panelist presentations – Dr. Brixey (moderator) 10 minutes 
 

Questions & answers (30 minutes) 
 

Sample list of debatable questions 
1. Which is more important in the creation of a DNP HIT course, the DNP 

Essentials or the TIGER Informatics Competencies?   
2. What are the ethical and competing concerns which influence the ability of 

nursing students and practicing clinicians to use the EHR to track previously 
cared for patients? 

3. Is one-on-one training in the clinical environment worth the cost? 
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Urgent Call for Nursing Big Data  
Connie W. Delaney, PhD, RN, FAAN, FACMI 

University of Minnesota, School of Nursing 
Delaney@umn.edu 

Abstract. The purpose of this panel is to expand internationally a National Action 
Plan for sharable and comparable nursing data for quality improvement and big 
data science. There is an urgent need to assure that nursing has sharable and 
comparable data for quality improvement and big data science. A national 
collaborative – Nursing Knowledge and Big Data Science includes multi-
stakeholder groups focused on a National Action Plan toward implementing and 
using sharable and comparable nursing big data.  Panelists will share 
accomplishments and future plans with an eye toward international collaboration. 
This presentation is suitable for any audience attending the NI2016 conference.  

Keywords: Standardized nursing data, big data, data science, big data, data 
science, workflow processes, health policy, nursing informatics 

 

1. Panel Organization 

The proposed panelists are: 
 
Joyce Sensmeier, MS, RN-BC, CPHIMS, FHIMSS, FAAN; Vice President of 
Informatics for HIMSS (jsensmeier@himss.org) 

Charlotte Weaver, PhD, RN, FAAN; Health Care Executive 
(caweaver2011@gmail.com)  

Lisiane Pruinelli, PhD-C, RN; Doctoral Student at University of Minnesota (UMN) in 
the School of Nursing (pruin021@umn.edu) 

Asta Thoroddsen, PhD, RN, FAAN; Professor at University of Iceland in Faculty of 
Nursing within the School of Health Sciences (astat@hi.is) 

2. Panel Description 

Timeline of Activities 
 
5 min - Introduction of panelists, their topics, and discussion guidelines 
Moderator – Connie W. Delaney, PhD, RN, FAAN, FACMI 
 
10 min - Vision of Big Data for Quality Improvement and Big Data Science 
Connie W. Delaney, PhD, RN, FAAN, FACMI 
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10 min - Working Groups to Achieve the Vision 
Lisiane Pruinelli, PhD-C, RN  
 
10 min - Informatics and Leadership – Key to Success 
Joyce Sensmeier, MS, RN-BC, CPHIMS, FHIMSS, FAAN 
 
10 min - Engaging Vendors to Support Standard Data and Processes 
Charlotte Weaver, PhD, RN, FAAN 
 
10 min – Opportunities and Challenges for an International Community 
Asta Thoroddsen, PhD, RN, FAAN 

 
30 Minutes Questions and Answers – sample questions 

1. What are the challenges for contributing sharable and comparable nursing data 
for big data science? 

2. What activities and resources already exist for conducting nursing big data 
science? 

3. Where is there congruence for conducting comparative effectiveness research 
across health systems and countries? 

4. What health policies and leadership strategies have been successful for 
standardizing data and process for comparative data? 

 

2.1. Description  

There is an urgent need to assure that nursing has sharable and comparable data for 
quality improvement and big data science. Over the past three years, the University of 
Minnesota hosted a national collaborative and conference – Nursing Knowledge and 
Big Data Science which includes multi-stakeholder groups focused on a National 
Action Plan toward implementing and using sharable and comparable nursing big data. 

 For more than 40 years, nursing developed standardized terminologies, however, 
these are seldom integrated within electronic health records (EHRs), other information 
systems, and clinical data repositories. The time is now to move beyond naming 
nursing phenomenon and effectively use consistent terminologies for documentation 
and continuing use for continuity of care, quality reporting, and big data science. A 
consensus conference was convened to develop a national action plan and harmonize 
existing and new efforts of multiple individuals and organizations to expedite 
integration of standardized nursing data within EHRs and ensure their availability in 
clinical data repositories for secondary use. This harmonization addresses 
implementing standardized nursing terminologies and subsequent access to and use of 
the clinical nursing data. There are many diverse activities that exist to implement 
standardized nursing languages in EHRs; however, these activities are not coordinated 
resulting in duplicate efforts rather than building a shared learning environment and 
resources. The ongoing work of the Big Data Science conference occurs between 
events through virtual workgroups. In 2015, there are 12 workgroups who are moving 
the effort forward toward implementing and effectively using nursing data. 
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There were a number of transformative recommendations from the Nursing 
Knowledge: Big Data Science conference pertinent to the goal of having “big data” 
available to nursing clinicians, managers, and executives. One is to leverage expertise 
in best practices for nursing information systems by providing a mechanism for 
collecting, posting and housing clinical documentation workflows, clinical decision 
system (CDS) support tools, maps of nursing documentation and terminologies to 
national standards, and data queries and reports. Another recommendation is for nurse 
leaders to sponsor, support, and require nursing informaticians doing clinical system 
builds and maintenance to have the knowledge and skills to integrate standard 
terminologies and to map to SNOMED-CT and LOINC. Together with the first 
recommendation, these form the building blocks to enable current EHR systems to 
provide structured, standardized data in support of aggregating, querying and reporting 
key nursing data for outcomes, while generating new best practice knowledge.  

A number of resources were developed by workgroups listed in references below. 
One is the work of the HIMSS CNO-CNIO Vendor Roundtable, Big Data Principles 
Workgroup. This Workgroup developed Guiding Principles for Big Data in Nursing 
which include four key principles that underscore big data: privacy and security of 
health information, data standards, interoperability and immutability. 
Recommendations to advance these principles derive from the following key areas: 
promotion of standards and interoperability; advancement of quality eMeasures; and 
leveraging nursing informatics experts. Each of these emergent efforts accentuates that 
big data offers the potential to accelerate the synthesis of new knowledge to make a 
positive impact on nursing as well as the individuals and populations we serve. 
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Documentation and Reporting of Nutrition – 

Ann Kristin ROTEGÅRD   
Cappelen Damm A/S   

 Email: ann.kristin.rotegard@cappelendamm.no 

Abstract. Interoperability, fragmentation, standardization and data integrity are 
key challenges in efforts to improve documentation, streamline reporting and 
ensure quality of care. This workshop aims at demonstrating and discussing health 
politics and solutions aimed to improve nutritional status in elderly. 

Keywords. Nutrition, evidence based nursing procedures, standardization, 
Electronic Health Records 

1. Workshop Organization 

The proposed speakers are: 
Jannie M. de Grijs, The Norwegian Directorate of Health, 

Jannie.De.Grijs@helsedir.no.  Jannie is a Senior Advisor, eHealth (National 
quality indicators and statistics) and is the leader of  NorHiT- Norwegian computer 
society- eHealth.  She will speak about the health authorities’ requirements of standards 
for quality and share results from a pilot study of documentation of nutrition practices 
and medication. 
 

Elisabeth Østensen, University of Oslo, Norway.  
elisabeth.ostensen@medisin.uio.no.  Elisabeth is a PhD-student at the University 

of Oslo. She will share findings from her studies on how nurses in community health 
care use and evaluate the usefulness of Standardized Care Plans for prevention of 
malnutrition.  

 
Ann Kristin Rotegård, Cappelen Damm, Norway  
ann.kristin.rotegard@cappelendamm.no. Ann Kristin will describe and 

demonstrate a digital knowledgebase for nurses, integrated with an electronic patient 
record for high quality nursing care and evidence based quality indicators. Ann Kristin 
has a PhD and heads the PPN (Practical Procedures in Nursing). 

Interoperability, Standards, Practice and 
Procedures 
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Caroline Farsjø, University of Oslo, Norway 
caroline.farsjo@medisin.uio.no.  Caroline is a PhD student at the University of 

Oslo. Her workshop contribution draws from design and deployment of functionality to 
have patients report their food.  

2. Workshop Description 

2.1. Format:  

Following short introduction of key concerns and perspectives by the contributors, we 
will organize for breakout group discussion to engage the participants, and develop 
recommendations to further progress  

2.1.1. Timeline 

� 20 min: This workshop will have four short presentations (10 min. each) about 
needs and solutions so far, in order to support nurses and patient / elderly in 
preventing malnutrition and promoting nutritional status. 

� 40 min discussion 

2.2. Description 

2.2.1. Background  

Nutrition is a core Public health concern amendable to nursing interventions [1]. 
Unfortunately, malnutrition and risk for undernutrition are significant problems among 
patients in healthcare institutions and home dwelling elders [2].  Systematic screening 
of risks, clear, written procedures to assess the residents’ nutritional status at admission 
and for follow up care has been suggested [2]. However, lack of integrated tools, lack 
of help [3] inadequate care during meal situations [4] or underdeveloped nutritional 
procedures and appropriate intervention in clinical practice [5] complicates the 
situation. In addition, changes due to illness or aging, adds to the problem and calls for 
new solutions [6]. Even though nurses document assessment and interventions in their 
nutritional practice, systematic analysis is cumbersome due to poorly developed 
structures and lack of systems and technology support for standardized extraction of 
information from nursing documentation [7]. The Government wants better and more 
accurate data on the services delivered in order to measure equality, even distribution 
and quality of the services delivered in primary care [7]. 

 
From a nursing informatics perspective, key e-health challenges, captured in 
interoperability, fragmentation, standardization and data integrity, pinpoints 
challenges and comes with opportunities to improve documentation, streamline 
reporting and contribute to quality care. An ultimate contribution to patient care would 
be better risk management and less frequent health problems (falls, isolation, 
depression) following undernutrition. Our overall question is; how can these important 
e-health challenges lead to solutions available for nurses and contribute to enhance the 
quality of care, exemplified as patients’ improved nutritional status?  
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The panelist will frame their contributions from the perspectives of health authority’s 
recommendations; digital evidence based nursing procedures and standardized care 
plans, and opportunities in patient engagement using new communication technologies. 
We will engage the audience in discussions on recommendations to balance 
standardization and interoperability in these systems to ensure data integrity and reduce 
fragmentation. 

2.2.2. Goal and expected outcomes of the workshop 

This workshop will take some solutions aimed to improve nutritional status in elderly 
as a starting point, to discuss international significance of such solutions, and point to 
future needs and opportunity for innovation. Participants are expected to engage in 
discussions, share experiences and ask questions to establish broader understanding of 
the challenges involved. 
 

2.2.3. Statement of participation 

All presenters in the workshop agree to be present and contribute in the workshop, 
should this proposal be accepted at NI’2016.  
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Deep Dive: Evaluation Methods for 
Electronic Health Records 

 Panel Moderator: Sarah Collins 
Clinical Informatics, Partners Healthcare Systems, Boston, MA, USA 

 sacollins@partners.org 

Abstract: Clinicians currently use electronic health records (EHR) which have 
often not been designed with the user in mind. Participatory design requires a 
thorough evaluation of the system using mixed methods. When different methods 
yield conflicting results, synthesis is challenging. This panel will present four 
cases of triangulation approaches to evaluate EHR usability and usage in multiple 
institutions. The audience will have a better idea how to triangulate results from 
multiple innovative methods such as the use of eye-tracking techniques and mixed 
methods approaches to evaluation. 

1. Panel Organization 

The proposed panelists are: 
Sarah Collinsa, RN, PhD, Partners Healthcare Systems, sacollins@partners.org 
Dr. Collins’s research focus is on evaluation of electronic health records in the 
context of usage and downstream data needs for optimization of content. 
Yalini Senathirajahb, PhD, Medical Informatics, State University of New York 
Downstate, NY, NYC, USA, yalini@zoho.com 
Dr. Senathirajah’s research focus is on user-centric design and evaluation of EHR. 
Sarah Iribarrenc, RN, PhD, Columbia University School of Nursing, New York, 
NY, USA, si2277@columbia.edu 
Dr. Iribarren’s research focus is in global health, infectious diseases, and evaluation 
of mobile health (mHealth) tools to support patients/health care professionals. 
Sunmoo Yoond, RN, PhD, Columbia University School of Nursing, New York, NY, 
USA, sy2102@columbia.edu,  
Dr. Yoon’s focus is on usability using eye tracking techniques and data science. 
Dawn Dowdinge, RN, PhD, Columbia University School of Nursing, Visiting 
Nurse Service of New York, New York, NY, dd2724@columbia.edu  
Dr. Dowding’s research focus is on using mixed methods to evaluate HIT.  

2. Panel Description 

2.1. Format 

Timeline of activities 
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00:00 01:30

00:05
Introduction

01:00
Five panelists’ presentations 
5-10 minutes each

01:30
Q&A

 
Potential questions for debate include: 
� What barriers or difficulties conducting a mixed-methods for EHR?  
� Have you experienced difficulty in triangulating conflicting results from 

qualitative and quantitative methods? 
� Are eye-tracking techniques essential for usability test?   
� Is concurrent think-aloud better than retrospective think-aloud? 

2.2. Description 

Clinicians spend approximately half of their work time interacting with electronic 
health records (EHR). However, in most clinical settings, clinicians’ voices have rarely 
been heard during the design of EHR and the efficiency of human-computer interaction 
behavior has seldom been observed. EHRs are increasingly relied on for reporting 
mechanisms and reuse of data for downstream purposes, including data driven 
improvements to patient safety and quality of care. Meanwhile, EHRs with poor 
usability may compromise patient safety and quality care. Although Yen and Bakken 
identified more than sixteen different methods for the evaluation of EHR technology1, 
there are many challenges including institutional and methodological barriers. 
Triangulation method uses more than one approach (e.g., methods, data, theoretical, 
investigator) to ensure valid findings.2 This presentation aims to discuss triangulation 
approaches when findings from the use of different methods 1) confirm, 2) complement 
or 3) conflict by presenting evaluation use cases from a set of independent informatics 
research projects.   

2.2.1. Evaluation Techniques to Optimize Relevance and Usefulness of EHR Content 

Dr. Collinsa will present findings from a study at Partners Healthcare Systems is 
focused on optimizing content presented to clinicians within the EHR by evaluating 
EHR usage data and downstream data needs (e.g., reports, compliance measures, reuse 
in clinical decision support, billing).  Data recorded within structured data elements are 
extracted from the EHR to evaluate frequency in which each data element is used and 
analyze the consistency and usefulness of the data stored for downstream data needs. 
Content areas with high usage rates are prioritized for in-depth analysis of data 
definitions, display of documentation forms, and downstream data needs.  Clinical 
Subject Matter Expert (SME) panels with end users are convened for prioritized 
content areas to define a data element reference model for implementation on 
documentation forms. Content areas with low usage rates are analyzed for relevance to 
end-users and to identify if usability issues are a barrier to use of structure data fields. 
Iterative evaluation of usage rates and downstream data needs, combined with SME 
input, are useful methods to optimize EHR content that is relevant and useful to end-
users of the system. 
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2.2.2. Interaction Design for Safety 

Dr. Senathirajahb will present findings from studies using user-composable approaches 
to mitigate safety risks arising from conventional interaction design approaches. These 
use eye-tracking, user composition patterns, and thinkaloud protocols to detect design 
features which may increase or decrease cognitive load.  Current interaction design can 
pose several specific risks to safety. These include display fragmentation fostering 
errors and inefficiencies. 

2.2.3. Evaluation of a BCMA’s Electronic Medication Administration Record 

Dr. Iribarrenc will present findings from a study to identify usability problems in the 
Veterans Administration’s eMAR/BCMA system and explore how they might affect 
nurses’ situational awareness. Heuristic evaluation techniques and an overall situational 
awareness perspective were used to assess 10 nursing tasks/elements. The study 
illustrates important areas for improvement for nurses and patient safety.   

2.2.4. Evaluation of Visualization of Inpatient EHR Applying Eye Tracking Techniques 

Dr. Yoond will present findings from evaluation of visualizations of a healthcare-
associated infection (HAI) in EHR using eye-tracking techniques. Hospital infection 
data were extracted from EHR in a local institution, and visualized as traditional line 
graphs and infographics using a user participatory approach for EHR. A mixed method 
was applied to evaluate nurses’ perceptions on the ease of use and usefulness. 

2.2.5. Using Mixed Methods to Evaluate EHR Use in an Acute Hospital Setting  

Dr. Dowdinge will present findings from a study evaluating how nurses’ used EHR 
technology and its impact on patient outcomes. An interrupted time series design, 
together with observation and interviews with nurses was utilized to explore EHR use.  
The study illustrates how combining evaluation methods can provide useful insights 
into the integration of EHR into clinician workflow and impact on outcomes. 

These studies will provide triangulation approaches of synthesizing results from 
multiple methods. Based on our case studies, understanding an evaluation framework 
allows for deeper understanding of user needs and behavior in order to improve EHR.    
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Abstract. This workshop will review the history of the TIGER initiative in order 
to set the framework for an understanding of international informatics competen-
cies. We will include a description of clinical nursing informatics programs in 37 
countries as well as the results of a recent survey of nursing competencies in order 
to further discussions of internationally agreed-upon competency definitions. 
These two surveys will provide the basis for developing a consensus regarding the 
integration of core competencies into informatics curriculum developments. Ex-
pected outcomes include building consensus on core competencies and developing 
plans toward implementing intra- and inter-professional informatics competencies 
across disciplines globally. 

Keywords. Education, Nurses, Clinicians, Competencies, Informatics, Innovation 

1. Introduction 

The TIGER Initiative (Technology Informatics Guiding Education Reform) was found-
ed in 2004 to develop a shared vision, strategies, and specific actions for improving 
nursing practice, education, and the delivery of patient care through the use of health 
information technology. It has emerged as a grass roots effort in 2006 in the U.S. to 
allow informatics tools, principles, theories and practices to be used by interdiscipli-
nary providers and consumers; interweave enabling technologies into practice, educa-
tion and research to improve outcomes, patient safety and reduce costs; and prepare 
workforce to use technology and informatics for improvement of patient care [1]. Ef-
fective September 22, 2014, TIGER officially transitioned from a standalone founda-
tion to Healthcare Information and Management Systems Society (HIMSS).  

Providing patient care has moved towards employing methods that target opti-
mized processes and measurable health outcomes. Professional silos and single provid-
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er approaches have thus become obsolete while team based and inter-professional care 
promise to lead the way towards coordinated processes and better outcomes. This 
change in the perspective entails the need for informatics competencies that focus on 
the processes and the patient outcomes.  

TIGER has recognized the role of education as a powerful enabler and change 
agent. It thus has adopted the education approach from its onset to leverage better pa-
tient care and to pave the way towards greater awareness, acceptance and better design 
and use of innovations in clinical informatics.  

Given this extraordinary importance of education a series of national and interna-
tional recommendations have been published in medical and health informatics educa-
tion [e.g. 2]. This includes paper and digital content provided by TIGER members [3]. 
Recent recommendations make use of a competencies based approach, some with very 
detailed and highly granular descriptions [4|. The challenge of providing recommenda-
tions from a global perspective is to give meaningful advice while still leaving enough 
space for teachers and students to tailor educational measures according to their indi-
vidual needs. 

The goal of this workshop is thus to draw on these experiences, propose a compe-
tencies based framework for nursing and clinical informatics, present best practice 
examples and a practical mechanism to derive curricula and courses from this frame-
work. This workshop will provide a platform for participant engagement to discuss the 
TIGER proposals and together, develop new insights into this demanding field. The 
results from this workshop are incorporated into the TIGER body of knowledge, also as 
a source for shaping the TIGER Virtual Learning Environment (VLE), and will be 
published as TIGER recommendations. 

2. Materials and Methods 

The objectives of the workshop focus on: 
� To review the international informatics competency definitions. 
� To evaluate the global competency set for nursing and clinical direct-care 

providers. 
� To build consensus regarding core competencies for integration into cur-

riculum development. 
� To plan towards implementing intra- and inter-professional informatics 

competencies across disciplines. 
 
The following list shows the timeline of the workshop. 

� Introductory presentation (Marion J Ball): History of the TIGER Initiative - 
grassroots approach and methodology for gathering people, compiling 
their knowledge via the Virtual Learning Environment (VLE) and building 
consensus (10 minutes). 

� Review process: First round of moderated discussion. (Moderators are: 
Heimar Marin, Polun Chang, Marion J Ball, Marisa Wilson, Ursula Hübner 
and Christel Anderson); participants form groups of up to 5 people, introduce 
themselves shortly (e.g. affiliation, professional experience) and discuss the 
question “What are the top 5 informatics competencies for nurses according to 
your experience?” (30 Minutes) 
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� Evaluate process - second presentation (Ursula Hübner): An international 
overview of the nursing and clinical informatics competencies framework: 
methodology and results (10 minutes) 

� Build process: Second round of moderated discussion (Moderators are: 
Heimar Marin, Polun Chang, Marion J Ball, Marisa Wilson, Ursula Hübner 
and Christel Anderson); participants discuss the questions “What is your opin-
ion about the competencies framework just presented?”  and “Do you think 
that the core competencies differ between the various health professions and 
what are inter-professional competencies?”  (30 minutes) 

� Plan process: Group summary and conclusions (10 minutes) 
 

3. Conclusion 

We expect the following outcomes of the workshop:  
� Attendees will engage as future TIGER members in educational, nursing/inter-

professional and learning opportunities utilizing in the VLE. 
� Attendees will be able to recognise the importance of nursing/clinical infor-

matics competencies and contribute to the TIGER initiated global discussion 
building an intra- and inter-professional global curriculum. 

� Develop recommendations for implementation of a world-wide informatics 
curriculum 
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Engaging Nurses in the Design and 
Adoption of mHealth Tools for Care 

Coordination 
Judy Murphy 

IBM murphyja@us.ibm.com 

Abstract: This panel will share ideas for the Nursing Informatics Specialists in the 
audience on how mHealth tools are being designed and used for clinical practice, 
education and research.  They will describe specific mHealth projects they are 
involved in, give practical examples, and provide tangible tactics for nurses to 
make a difference.  They will provide insight into new technology and standards 
developments that make it easy to connect the mobile app ecosystem - from open 
application program interfaces (APIs), to traditional health information technology 
tools like Electronic Health Records (EHRs). 

Keywords. mHealth, Mobile Health, Mobile Technology, Care Coordination, 
Clinical Decision Support, Workflow 

1. Panel Organization 

The proposed panelists are: 
Judy Murphy, IBM, murphyja@us.ibm.com 
Ms. Murphy is Chief Nursing Officer (CNO) with IBM Healthcare. Prior to this 

she was CNO and Deputy National Coordinator for Programs and Policy at the Office 
of the National Coordinator for Health IT (ONC) in Washington D.C. In these roles she 
advanced the vision of using health IT to improve health care, lower costs, and promote 
consumers’ use of health IT for their own health. She has published and lectured 
nationally and internationally and has won numerous awards, including the AMIA 
2014 Don Eugene Detmer Award for Health Policy Contributions in Informatics and 
the HIMSS 2014 Federal Health IT Leadership Award. Before working at the ONC, 
she had more than 25 years of health informatics experience at Aurora Health Care in 
Wisconsin where she was VP-Applications and led their EHR program since 1995. 

Susan Hull, Cincinnati Children Hospital Medical Center, hull.susan.c@gmail.com 
Ms. Hull is Chief Nursing Informatics Officer for Cincinnati Children’s Hospital 

Medical Center in Ohio, USA. She previously was Chief Health Informatics Officer for 
Diversinet and VP for Elsevier’s CPM Resource Center. Her background includes 
nursing, health system, and healthy community partnership/ community health 
information network (CHIN) executive. She is an author and speaker, advocating for 
design and delivery of healthcare solutions that are mobile, personally connected, 
interoperable, personalized and mass customized, with special interest integrating 
patient and device generated data.  She co-leads the Alliance for Nursing Informatics 
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Consumer e-Health task force, serves on the Learning Health System Policy and 
Governance task force and advisory groups for consumer e-health technology standards. 

Olivia Velez, HealthEnabled, olivia@healthenabled.org 
Dr. Velez is currently Executive Director for HealthEnabled, a South Africa-based 

organization accelerating the integration of life-saving digital health solutions into the 
national health systems of low/middle- income countries. Prior to this, she served as 
Senior Technical Specialist with ICF International and eHealth Team Lead for 
USAID’s Maternal and Child Survival Program. A 2010 Jonas Nurse Leaders Scholar 
and a 2014 Alliance for Nursing Informatics Emerging Leader, Dr Velez has authored 
over a dozen peer reviewed papers on health informatics and has presented her work on 
mHealth at international events including the mHealth Summit, the UN Economic & 
Social Council Partnership Clinic on Mobiles for Midwives, and numerous informatics 
conferences. She maintains a research scientist role with Columbia University, advising 
the Biomedical Informatics Department on the implementation of mobile point-of-care 
applications for midwives and nurses working in public health settings in Ghana. 

Robin Austin, School of Nursing-Univ of Minnesota, robin.austin12@gmail.com 
Dr. Austin is currently Clinical Assistant Professor in the School of Nursing, 

University of Minnesota, USA.  Her teaching areas include Consumer Health 
Informatics for master’s level students, and also teaching for Pre-Licensure Nursing. 
Her specialties include Nursing Informatics, Mobile Health, Consumer Engagement, 
Big Data Analytics, Integrative Health and Wellness.  She is an author and frequent 
presenter, and recently served as the President of the Minnesota Informatics Nursing 
Interest Group (MINING). 

2. Panel Description 

2.1. Format 

Judy Murphy will moderate the panel and begin by citing some of the recent studies 
and statistics demonstrating why mobile health for nursing care and care coordination 
is making a difference in how care is delivered and what outcomes are being seen 
across care settings internationally.  She will describe the broad range of mHealth tools 
supporting this movement, as well as some of the issues and barriers to design, 
development and adoption.  She will feature use cases where mHealth tools are 
improving clinical workflow for nurses and complementing tools already existing 
within electronic health records. 

Next, Dr. Olivia Velez will discuss her work enhancing the role of nurses in 
Zambia through the use of mHealth.  The use of mHealth in developing African 
countries has increased rapidly in the past decade. The majority of mHealth tools have 
focused on community health workers or on aggregate information systems. Dr. Velez 
will report on a recent scoping assessment, and its follow-up, to understand how nurses 
and nursing leaders could benefit from mHealth and other health information tools. 
This assessment was part of a Primary Health Care to Communities Initiative (PHC2C), 
led by IntraHealth International and partially funded by Johnson & Johnson.  

Robin Austin will then describe how mHealth is the foundation for a university-
based master and doctoral education program for nurses who are advancing their 
training in nursing informatics. She will give examples of mHealth solutions for 
education, practice and research as well as describe the competency roadmap to support 
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this evolution.  Special emphasis will be on field experiences nurses are having in 
community settings, where mHealth tools are supporting care collaboration and 
coordination. 

Last, Susan Hull will discuss the evolution of mHealth application development 
and adoption in healthcare settings in the US and Canada. Susan will describe technical 
advances in embedding mHealth apps within clinical workflow and EHRs, enabled 
with new innovation such as the Substitutable Medical Apps (Smart) and Fast 
Healthcare Interoperability Resources (FHIR®) ecosystem, which provide a set of data 
models with understandable terminology that speeds development of mHealth apps and 
their connection to EHRs. 

The panel will wrap-up with time for interaction through Q & A with the audience, 
as well as encouragement to share other examples of mHealth projects that participants 
are involved in that help make a difference to nursing and health care around the world.  
Sample list of debatable questions: 

� What mHealth tool has made a difference in your practice – and why? 
� What are important design elements important in mHealth tools? 
� How can we encourage nurses to adopt the use of mHealth tools? 

2.2. Description 

The use of mobile technology is pervasive in our daily lives and essential for our 
mobile lifestyles. This smart computer in our pocket is making a profound difference in 
the way we work, learn and interact with each other, as well as how we provide and 
obtain health care. Mobile Health (mHealth) is a wide-ranging term most commonly 
used to describe a variety of therapeutic interventions for patients - from something as 
straight forward as text messaging reminders for prenatal visits, to video visits, to stand 
alone point of care vital signs with and automated clinical decision support. mHealth 
tools are also being designed and developed by nurses, for nurses, to simplify clinical 
workflows and improve care coordination in care settings across the continuum and 
community. Some industry experts are predicting the rapid advance of an mHealth 
ecosystem with a variety of solutions for nurses, and for patients and consumers at 
large.  New skills and competencies for designing and deploying these tools to support 
patient care, education and research are needed. 

MHealth tools are beginning to transform the patient experience, including the 
ways in which patients and providers interact and how nurses care for patients. 
mHealth is also a strategy in health systems, health plans, developing countries and low 
resource areas, to extend the reach of nurses to enhance the delivery and coordination 
of care. Nurses have a significant need for assistance with health information 
management, clinical workflow, care supervision and care coordination, in a variety of 
settings where mHealth tools can be of great benefit.  Leveraging many functions 
familiar to nurses that already exist in smart phones, mHealth solutions and data 
streams coming from these solutions can easily track movement, time and location to 
understand the impact of new workflow interventions to improve nursing care. 

Yet, nurses have little exposure to the design, development and deployment of 
these mHealth solutions. New skills and competencies are needed for advancing these 
tools to support patient care, education and research. As nurses gain more experience 
with mHealth tools, they will become increasingly involved in developing and adopting 
solutions to optimize the way they work, as well as complementary health and care 
coordination solutions for patients and families. 
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Not Lost in Translation: Changing 
Intervention Delivery Mechanisms in e-

Health 
Karen L. Courtney 

University of Victoria 
 Court009@uvic.ca  

Abstract This workshop will explore the challenges in translating existing health 
interventions to new e-health delivery mechanisms.  Challenges to be covered 
include:  identifying and retaining the active ingredients of an intervention; and 
measurement and validation of newly translated interventions. This session will 
appeal to health researchers and e-health developers. Participants will have an 
opportunity to work on cases in small groups to foster in-depth discussion and 
sharing. Following this session, participants will be able to articulate critical issues 
to be addressed in translating interventions to a new delivery mechanism and share 
potential solutions to various translation challenges.  

Keywords. e-Health; telemedicine; community-based interventions; psychometric 
testing; theory testing; research methods 

1. Workshop Organization 

The proposed speakers are: 
 
Karen Courtney  
University of Victoria 
Court009@uvic.ca 
 
Dr. Courtney is an Associate Professor in the School of Health Information 

Science at the University of Victoria in Victoria, British Columbia.   Her research has 
been on the evaluation of community-based e-health interventions with a focus on low-
resource older adults and palliative care patients and their family members.  She has 
evaluated telehealth, smart home and web-based technologies.  

 
Judith T. Matthews 
University of Pittsburgh 
jtmatt@pitt.edu 
 
Dr. Matthews is the Associate Director of Gerontology at the University Center for 

Social and Urban Research and a Research Associate Professor of Nursing at the 
University of Pittsburgh.  She is the PI of an AHRQ grant focused on using a multi-
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user telehealth kiosk in congregate settings that serve older adults to support healthier 
lifestyles and self-management of chronic disease.  She has also led other novel 
technology intervention research with a focus on visual systems and robotics.  

 
Marcy Antonio 
University of Victoria 
mantonio@uvic.ca  
 
Marcy Antonio is a PhD student at the University of Victoria in Interdisciplinary 

Studies with an emphasis on Nursing and Health Informatics.  Ms. Antonio is 
developing a research program focused on eliciting patients’ perspectives on chronic 
disease management via information technologies.   She has been investigating the use 
of theoretical behavior change models across disciplines in the building of health 
interventions.  

2. Workshop Description 

2.1. Format  

Breakout group discussion 
Timeline  

� Introduction of topic and speakers (10 min) 
� Group background sharing  (15-20 min), each group moderated by one 

of the speakers 
� Key issues Part 1 – Active Ingredients (10 min) 
� Small group case discussions Part 1 (15 min) 
� Key issues Part 2 - Measurements (10 min) 
� Small group case discussions Part 2 (15 min) 
� Summarizing group ideas (10 min) 

 

2.2. Description 

With the proliferation of information sharing mediums, there has been concurrent 
interest in “translating” or making existing health interventions available to new 
audiences via different information sharing platforms. Information sharing platforms 
may include applications on the internet, mobile devices, telehealth devices, or 
purpose-specific devices such as a Garmin Vivoactive. Translation of an intervention, 
whether to an alternative delivery mechanism or a new language, requires careful 
attention to ensure faithful replication or simulation of the active ingredients of the 
original intervention.   

Active ingredients may be intertwined with the intended behavioral outcomes of an 
intervention.  For example, in a face-to-face communication skills intervention, 
participants may be asked to role play a scenario.  The role playing is an active 
ingredient that engages participants in applying concepts they have learned while also 
practicing desired skills.  In contrast, asking participants to critique a video depicting 
an exchange of communication would merely result in them applying learned concepts 
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without skills practice. The intent of the original intervention must also be considered 
when redesigning it for a new delivery modality.  Identifying and translating active 
ingredients for a new delivery mechanism can be a significant challenge for researchers 
and often involve decisions which may alter the effectiveness of an active ingredient.   

The first part of this workshop will focus on the most common design challenges 
faced by researchers translating the active ingredients of an existing intervention to an 
intervention delivered by a different information sharing platform.  Participants will 
have the opportunity to discuss and solve design challenges with cases presented in 
small groups facilitated by the workshop presenters.    

Once an intervention has been translated for a new delivery mechanism, it must be 
re-assessed for similarity and predictability in results to the original intervention.  If 
measurement components of the intervention have also been altered for a new delivery 
medium, they must also re-validated and re-tested for reliability. For example, if 
recommendations for participant action are based on the results of an assessment tool 
such as the Rand SF-36 and the data collection method has changed to an electronic 
self-report from face-to-face interview, it must be determined that this ingredient in the 
overall intervention has maintained its original reliability and validity properties.  In the 
second part of the workshop, key re-assessment outcome measurements; and reliability 
and validity issues will be presented with recommendations for psychometric testing of 
newly translated instruments. Participants will again work within their small groups to 
discuss and develop a psychometric testing plan for a case with a newly translated 
intervention.   

Solutions arising from the small group discussions will be shared with the larger 
group and participants will share their experience with other challenges or solutions 
they have encountered in this domain.  Following this session, participants will be able 
to articulate critical issues to be addressed in translating interventions to a new delivery 
mechanism and share potential solutions to various translation challenges.  This 
workshop is designed to be highly interactive with a high level of collaboration among 
participants.  
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Nursing Informatics Beyond 2020;  
An Interactive Workshop Exploring  

Our Futures 
Peter J. MURRAY 

Centre for Health Informatics Research and Development (CHIRAD); 
IMIA Honorary Fellow, IMIA-NI Honorary Member 

Nocton, Lincolnshire, UK 
 peterjmurray@gmail.com 

Abstract This interactive workshop will reflect on and update participants' views 
on possible future scenarios for the development of health and nursing informatics. 
The NI2006 Post Congress Conference discussed the future nature and scope of 
nursing informatics, nursing and healthcare, as viewed from likely developments 
between 2006 and 2020 [1]. Brief synposes from the NI2006 conference will be 
presented, with summaries of speakers' views on changes and progress since. 
Workshop participants will discuss major themes and changes, with a view to 
updating views on possible futures for nursing, healthcare and informatics. 

Keywords. Nursing informatics, future, digital health, ubiquitous computing 

1. Workshop Organization 

The proposed speakers and discussion facilitators are: 
Dr. W Scott Erdley, Simulation Education Specialist, Behling Simulation Center, 

University at Buffalo, SUNY, USA. Email: erdley@buffalo.edu Dr. Erdley has 
published and presented on health care high fidelity simulations for health care students 
from professions such as medicine, nursing, pharmacy and physical therapy. 

Prof. Margaret Hansen, University of San Francisco, USA. Email: 
mhansen@usfca.edu Prof. Hansen’s research interests include the use of mobile 
technologies in promoting health and well-being for adult surgical patients and the use 
of technology in enhancing higher education students’ learning. 

Prof. Hyeoun-Ae Park, Professor of Biostatistics and Health Informatics, College 
of Nursing Seoul National University, Seoul, Korea. Email: hapark@snu.ac.kr  Past 
Chair of IMIA-NI; President, International Medical Informatics Association (IMIA). 
Professor Park's research interests include use of nursing and health terminology and 
classifications and detailed clinical models in electronic health records to promote 
interoperability. Prof. Park is currently working on a health avatar project developing 
and using intelligent virtual agents and quantified self for health promotion. 

Dr. Susan K Newbold, Director, Nursing Informatics Boot Camp, Franklin, TN 
USA. Email: sknewbold@comcast.net Dr Newbold has extensive experience in nursing 
informatics education and practice, and is IMIA-NI Vice Chair Communications. 
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Dr. Karl Øyri, Senior Project Manager, Section for Method Development and 
Industry Collaboration, The Intervention Centre, Clinic for Diagnostics and 
Intervention, Oslo University Hospital, Norway. Email: karl@oyri.no  Dr. Oyri has 15 
years clinical practice and manager as a CCRN, and participation in projects.  

Prof. Graham Wright, Adjunct Professor, School of Health Sciences, University of 
Fort Hare, South Africa. Email: profwright@gmail.com Prof. Wright has taught 
nursing and health informatics in the UK and South Africa, and is chair of the newly 
formed HELINA Education Working Group. 

2. Workshop Description 

2.1. Format  

The workshop will focus on breakout group discussions of topics raised in the original 
2006 conference and proceedings, and as identified by workshop participants. 

Timeline  
� Introduction: main outputs of NI2006 Post Conference [10 mins.] 
� Brief overviews from speakers on what has been achieved (or not), and 

what has changed in the 10 years since the conference [20 mins.] 
� Discussion (breakout groups) on key topics arising from the original 

2006 meeting, and identified by workshop participants [30 mins.] 
� Feedback from breakout groups; group discussion of how to anticipate or 

influence the future [20 mins.] 
� Concluding 'next steps' discussion [10 mins.] 

2.2. Description 

Organisers and participants (the proposed speakers) from the NI2006 Post Congress 
Conference will present brief synposes of the future vision for nursing, healthcare and 
informatics as identified in the 2006 proceedings [1]. This will provide the context for 
workshop participants to identify key topics for discussion. The focus of the workshop 
is on participant interaction, and widespread exploration of a range of opinion. Topics 
to be discussed will include technological and societal changes that are impacting 
health and nursing, and the changing expectations of citizens and patients.  

A website of resources will allow for curation of a range of materials, and to 
encourage discussion of issues by potential workshop participants,  identification of 
key issues before, during and after the event, and sharing of resources 
(https://ni2020futures.wordpress.com/). Other existing work exploring health and 
nursing futures, including Medical Futurist Dr Bertalan Mesko's publications [2] 
(http://www.medicalfuturist.com), will be used to inform the workshop discussions; Dr 
Mesko has also agreed to provide Skype/video input to the workshop. Participants will 
be invited to continue discussions online after the workshop, and outputs of the 
workshop will form the basis for further activity at Medinfo2017 and NI2018. 
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Nursing Informatics Competencies for 
Emerging Professionals: International 

Leaders Panel 
Lisiane PRUINELLI 

School of Nursing, University of Minnesota, Minneapolis, USA 
 pruin001@umn.edu 

Abstract To achieve a cursory review of the competencies necessary for acquire a 
successful career in a competitive job market, the panel will bring together leaders 
from renowned academic, successful health corporations, and international leaders 
in nursing informatics to the table for discussion, dialogue, and make 
recommendations. Panelists will reflect on their experiences within the different 
types of informatics organizations and present some of the current challenges 
when educating skillful professionals. The panel will provide personal experiences, 
thoughts, and advice on the competencies development in nursing informatics 
from their lens. 

Keywords. Nursing informatics, Competencies, Leadership, Academia, Industry, 
Education 

1. Panel Organization 

Panel Organizers: Lisiane PRUINELLI1; Maxim TOPAZ2, Charlene RONQUILLO3, 
Laura-Maria PELTONEN4 

 
The proposed panelists are: 

Suzanne Bakken, RN, PhD, FAAN, FACMI, is the Alumni Professor of Nursing 
and Professor of Biomedical Informatics at Columbia University. She currently directs 
the Center for Evidence-based Practice in the Underserved and the Reducing Health 
Disparities Through Informatics (RHeaDI) pre- and post-doctoral training program. Dr. 
Bakken has published more than 250 peer-reviewed papers. She is Fellow of the 
American Academy of Nursing, and President of the American College of Medical 
Informatics. Dr. Bakken is currently the AAN/ANA/ANF Distinguished Nurse 
Scholar-in-Residence at the Institute of Medicine where she is focusing on the 
intersection of data science and health equity. 

Ellen Harper, DNP, RN-BC, MBA, is Vice President and Chief Nursing Officer 
(CNO) at Cerner Corporation. She has more than 30 years of experience in healthcare, 
of which 20 plus years have been focused on using technology and informatics to 
automate evidence based, interdisciplinary, patient centered workflows. As a nurse 
informatician, Dr Harper demonstrates that although nursing informatics is still a 
relatively new field, it is critical to healthcare in the new millennium. Her work is 
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centered on transforming healthcare by reducing error, variance and waste.  An 
accomplished writer and international speaker Dr Harper’s solutions/models optimize 
processes for healthcare organizations ranging in size from single-doctor practices, to 
health systems, to entire countries.  She is a fellow of the American Academy of 
Nursing. 

Polun Chang, PhD, Professor, Institute of BioMedical Informatics and School of 
Nursing. Director, Integrated Health Care Research Center, National Yang-Ming 
University. polun@ym.edu.tw, polunchang@gmail.com. Dr. Chang has been one of 
few active medical informatics leaders in Taiwan since late 1990s. He used a successful 
strategy of End-User Computing with the tool of Excel and embedded VBA to promote 
the informatics traning. He started the Taiwan Nursing Informatics Initiative in 2003, 
and then led to establish the national NI association in 2006. Under his leadership, the 
nursing inforamtics practice, research and activities in Taiwan has become active and 
popular and most of the NI specialists in Taiwan are program graduates. In 2013, he 
was the first non-US scholar picked as the Face of AMIA. Dr. Chang is currently 
working with the nursing colleagues and leaders in China and internationally  countries 
to promote the NI and ideas and visions set in TIGER globally. For his achievements, 
Dr. Chang was honored with the position of Distinguished Professor in the Capital 
Medical University in Beijing and awarded as the 2015 Hundred-Talent Program 
Laureate by the ShanXi Province in China. 

Maxim Topaz, Postdoctoral Research Fellow, PhD, RN, MA. Harvard Medical 
School & Brigham Women’s Health Hospital, Boston, MA, USA. 
mtopaz80@gmail.com. Dr. Topaz is a postdoctoral research fellow at the Harvard 
Medical School & Brigham Women’s Health Hospital. He received his PhD from the 
University of Pennsylvania School of Nursing focusing on clinical decision support and 
standardized terminologies. Maxim was involved in diverse range of professional 
activities including membership in a student editorial board of bioinformatics journals 
(e.g., the Journal of American Medical Informatics Association) and policy 
development with the Office of National Coordinator for Health Information 
Technology, USA (Internship). He also co-founded, and is currently chairing, the 
IMIA-NISIG Students working group. Maxim has over 30 publications in peer-
reviewed journals (including the Journal of American Medical Informatics Association, 
Computers Informatics Nursing, etc.) and a record of over 50 presentations at national 
and international conferences.  

2. Panel Description 

2.1. Format 

Timeline of activities: 1) Moderator introduces panelists and discussion guidelines (5 
minutes); 2) Panelist position presentations (10-12 minutes each); 3) Questions & 
answers (30 minutes); 4) Moderator thanks all participants and closes panel (5 minutes). 

Sample list of debatable questions: Describe the main requirements of different 
informatics competencies (academia, practice, professional organizations)?; How 
should informaticians prepare themselves in lifelong learning for diverse professional 
and leadership roles in nursing informatics?; What are some of the effective strategies 
for finding training in different skillset necessary for the job market? 
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2.2. Description 

In academic settings, nursing informatics (NI) education developed significantly during 
the last decades. Several sets of criteria for NI education developed, for example the 
Technology Informatics Guiding Education Reform [TIGER] initiative in the United 
States. TIGER created a three parts model for NI competencies: basic computer 
competencies, information literacy, and information management. Many new 
informatics educational programs were established across the world, and NI students 
are increasing in number. On the international level, NI is a growing field with many 
research and applied opportunities. Legislative agendas and policies have been driving 
NI into the public policy arena. For example, the United States Congress mandated the 
Health Information Technology for Economic and Clinical Health Act. This legislative 
action involves using the Electronic Health Record and related technology to improve 
quality, safety and efficiency of patient care; engage patients and families; improve 
care coordination; and ensures adequate privacy and security for people’s personal 
health information. Other governments adopted similar legislative trends facilitating 
the adoption of health information technology by healthcare providers mandated 
including the United Kingdom, Jordan, and Austria.  

In the light of an increasing demand for informatics professionals, it is imperative 
that nursing informatics students understand educational requirements, skillsets, and 
networking strategies needed to align educational development and future career and 
opportunities. To address this need, the IMIA-NISIG Students Working Group 
proposes a panel of nursing informatics leaders. The panelists will provide insights and 
recommendations on career development, educational requirements and skillets needed, 
to be competitive for opportunities available for nursing informatics emerging 
professionals. The aim of the panel is to provide a view through the lens of their 
experiences on career development and to focus on how to prepare for the future. Panel 
members will reflect on advantages and disadvantages of each of the professional paths, 
the different educational requirements, and skillsets needed. This will provide the 
audience with actionable insights on the possible career choices, how to plan during the 
student’s development, and opportunities for the emerging nurse informaticians in the 
areas of practice, research and leadership. 
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Facilitating eHealth for All Through 
Connecting Nurses and the Women 

Observatory for eHealth 
Veronique Ines THOUVENOTa, Nicholas HARDIKERb RN PhD FACMI 

aMillennia2025 Foundation, Namur, Belgium 
bInternational Council of Nurses, Switzerland and University of Salford, UK 

Abstract: Nurses are at the forefront of health care delivery and are key to health 
improvements across populations worldwide. They play vital role in the treatment 
of communicable diseases and in maintaining optimal quality of life for those 
living with long-term conditions. A number of factors such as an ageing 
population, a shrinking nursing workforce, inequity and variable access to health 
services naturally point towards technology-focused solutions. However the uptake 
of eHealth tools and techniques by nurses and their integration with nursing 
practice remain patchy, not least because of nurses simply ‘not knowing’ that good 
solutions exist. The purpose of this panel is to describe initiatives that seek to 
identify and showcase good practice in the use of eHealth in nursing.  

Keywords. eHealth, technology, nursing 

1. Panel Organization 

Members of this panel will include: 
Veronique Ines Thouvenot, Millennia2025 Foundation, Namur, Belgium, 

thouvenot.veronique@millennia2025-foundation.org 
Nicholas R. Hardiker, International Council of Nurses (ICN) and University of 

Salford, UK, n.r.hardiker@salford.ac.uk 

2. Panel Description 

Innovative digital tools and services are fast expanding, and the Connecting Nurses 
(www.connecting-nurses.com) programme is a worldwide patient-centric programme 
for nurses supported by Sanofi Patient Centricity Unit and developed in collaboration 
with international nursing organisations such as the International Council of Nurses 
(ICN). ICN is a federation of over 130 national nurses organisations which indirectly 
represents the interests of over 16 million nurses worldwide. The ICN eHealth 
Programme has as its strategic aim to transform nursing and improve health through the 
visionary application of information and communication technologies. The ICN 
eHealth Programme takes as one of its workstreams Connecting Nurses. 
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Connecting Nurses intends to provide a forum for nurses from around the world to 
share their ideas, advice and innovations, and contribute to patient empowerment. The 
aim is simply to bring nurses together. Connecting Nurses provides an online forum for 
nurses from around the world to share ideas, advice and innovations, both among 
themselves and with other health care professionals (HCP), patients, caregivers, and the 
general public. 

As an integrated part of Connecting Nurses, Care Challenge (http://www.care-
challenge.com) has been created to celebrate the important role the nursing community 
plays in healthcare provision around the world, while addressing the challenges which 
arise within modern healthcare systems. Nurses are able to submit, on an ongoing basis, 
a summary of their initiative i.e. the problem, the solution and the anticipated results, 
either under a general nursing category or under more specific chronic disease like 
diabetes, cardiovascular, or renal care. The programme is focused on identifying 
nursing innovations related to: Education (resources promoting patient self-
management or raising community awareness of a disease); Practice (nursing services, 
procedures, techniques or tools promoting patient self-management of disease or new 
ways to support families and caregivers); and, Research (studies of outcomes of 
innovative approaches to nursing, patient care, and patient education). Submissions are 
showcased via the Care Challenge platform for users to discover, “like”, or share 
through social media. Best projects are supported for example through the production 
of high-quality video showcasing the nurse and how her/his project benefits to patients. 

To improve the focus on eHealth, mHealth and Telemedicine initiatives, the 
Millennia2025 Foundation "Women Observatory for eHealth" (WeObservatory) 
(http://www.millennia2015.org/WeObservatory) has partnered with Connecting Nurses 
since 2013. The overall objective of the WeObservatory is to serve as an Innovation 
Resource Center to promote women’s empowerment through the access and use of 
advanced technologies for health, combined with innovative integrated collaborative 
leadership programs within the Global Framework of the UN SDGs 3 and 5 
(http://www.un.org/sustainabledevelopment/sustainable-development-goals/). eHealth 
nursing projects address women’s health needs, scaling up programmes to full 
realization and a vision of the future by 2025. By end of 2015, the WeObservatory had 
provided support to 13 innovative nursing projects in Africa, America, Asia and 
Europe. The projects (http://www.millennia2015.org/WeObs_Selected_Projects) cover 
Mental Health (Canada and Congo DR), HIV (Canada), ePrevention (Peru), Wound 
Care (France), Diabetes and young children and FootCare (Spain, Kosovo), Maternal 
Health (Spain, Nigeria, Philippines), Older people and Telehealth (Philippines), 
Telemedicine (USA) and Emergencies during disasters (Philippines). Multilingualism, 
highlighted as a crucial need for women, is addressed with UniversalNurse Speaker 
(http://www.u-nurses.com/), a new translation tool that facilitates multilingual 
healthcare communication across language boundaries between nurses and patients. 
UniversalNurse Speaker is tailored to support nurses in communicating with patients, 
and vice versa, in multiple languages. This empowers nurses to deliver care to patients 
in diverse multicultural settings. UniversalNurse Speaker is powered by 
UniversalDoctor translation technology used by hospitals and patients worldwide 
(http://www.universaldoctor.com/). Nurses also benefit from a selection of Massive 
Open Online Courses (MOOCs) to improve their education on digital tools and 
services, in English, French and Spanish. In 2015, 340 Moocs were available at the 
Intelligence MOOCs Commons for Women and eHealth (WeMOOCS : 
http://www.millennia2015.org/moocs). 
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 Connecting Nurses and the WeObservatory will continue showcasing eHealth 
nursing projects all over the world to ensure that eHealth for all becomes a reality and 
benefits the populations that need it most. 
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The Future of Informatics in Aged Care: 
An International Perspective  

Gregory L. ALEXANDERa , Patti ABBOTTb , Mariann FOSSUMc , Ryan J. SHAWd , 
Ping YUe  and Mary M. ALEXANDERf  

aUniversity of Missouri, Sinclair School of Nursing, USA; bUniversity of Michigan 
School of Nursing, USA; cUniversity of Agder, Norway; dDuke University School of 

Nursing, USA; eUniversity of Wollongong, Wollongfong NSW, Australia;  
fSSM Health System, USA, Panel Organization 

Abstract: The panel will share global technology research initiatives in aged care. 
Panel objectives: 1) Describe international informatics research initiatives by 
experts addressing health needs of the aged, 2) Contrast health technologies used 
to manage aging patients, and 3) Explain challenges and opportunities to improve 
healthcare informatics for aging patients. Intended audience: researchers, 
consumers, practitioners, vendors, care providers, and policy makers with interests 
in aged care technology design, development, implementation and management.  

Keywords: Aging, Health Information Technology, IT adoption, Quality of Care 

1. Panel Description 

The panel includes five interdisciplinary experts with backgrounds in aging, 
engineering, informatics, health systems, quality improvement, mobile health, and 
patient engagement from three continents, including Australia, Norway, and the U.S. 
The expert panelists are all leading novel research efforts in aging with an emphasis on 
informatics or technology to improve quality of care and health of older citizens.     

During the presentation we will introduce a variety of interdisciplinary projects to 
illustrate the breadth and depth of aging research globally. Dr. Abbott will first present 
a discussion about disruptive innovations in aged care, which includes an extensive and 
futuristic plan to facilitate patient-engagement. Dr. Alexander and Dr. Fossum will 
contrast the use of IT in resident care activities, clinical support, and administrative 
activities in nursing home settings in two countries including the U.S. and Norway. Dr. 
Yu will report the results of an evaluation project about the implementation, adoption, 
usage and impact of electronic nursing documentation systems in 17 residential aged 
care homes in three states in Australia. Lastly, Dr. Shaw will present innovative mobile 
health technology investigations using social media and social networks to improve 
health of older adults’. 

Following presentations, 3-5 discussion groups will be formed. Each group, will be 
facilitated by one (or more) workshop organizers for 10 minutes using discussion 
questions. The final 20 minutes will be used for each discussion group to report back 
and discussion by workshop participants. This is followed by a brief closing summary 
of the workshop by the moderator.  The action items will be elicited and circulated to 
the attendees interested in following-up after the conclusion of the workshop. 
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2. Panelist and Moderator 

Patti Abbott, Associate Professor, University of Michigan School of Nursing, USA 
pabbott@umich.edu. Dr. Abbott is focused on e-Health/mHealth applications for low-
resource settings and vulnerable populations, with a primary focus on non-
communicable diseases and digital education. 

Gregory L. Alexander, Professor, University of Missouri Sinclair School of 
Nursing, USA, alexanderg@missouri.edu. Dr. Alexander has a broad research 
background in human factors, informatics, gerontology, patient safety and quality 
improvement.  

Mariann Fossum, Associate Professor, University of Agder, Norway, 
mariann.fossum@uia.no. Dr Fossum’s research is focused in the area of decision-
making and information technology used in healthcare. Dr Fossum has experience in 
many care environments including hospitals, nursing homes, and home health care 
services in Norway. 

Ryan J. Shaw, Assistant Professor, Duke University School of Nursing, USA 
ryan.shaw@duke.edu. Dr. Shaw has interdisciplinary training in nursing, health 
informatics, and computer science. Dr. Shaw’s research focuses on the science of 
patient-generated data, specifically, how to improve health outcomes and care delivery 
through the use of real-time data from wearable technologies, embedded environmental 
sensors, and electronic health records. 

Ping Yu, Associate Professor, University of Wollongong, Wollongong, NSW, 
Australia, ping@uow.edu.au. Dr. Yu is Director Centre for IT-enabled Transformation 
in School of Computing and IT. She is a pioneer researcher on Australian nursing 
home’s adoption of IT.  She leads research projects on the impact of technology on 
residential aged care quality, chronic disease management with mobile technology and 
exploring impact of technology on dementia care. 

Mary M. Alexander is a clinical nurse with nearly 30 years of bedside nursing 
experience in a variety of areas including intensive care, hospice, school health, 
ambulatory and outpatient surgical care.  

3.  Timeline of Panel Activities 

M. Alexander will provide brief introductions of panel topics, panelist introductions, 
and discussion guidelines – (10 minutes). 

P. Abbott will present the results of one-year project, “Care at Home”.  A team of 
15 cross-disciplinary experts from University of Michigan schools and health system 
was formed and tasked with analysis of current and future state projections to address 
challenges for an aging and chronically ill population. The task force, specifically 
named the “Disruptive Innovations Group” developed an extensive and futuristic plan 
centering on facilitating patient-engagement, patient-driven and patient-facing 
gerotechnology, the creation of intergenerational campus housing affiliated with the 
UM senior-care community to support embedded “Gero-preneurs in Residence”, and 
other inter-professional efforts.  The results of the analysis will be shared with the 
expectation that the overall findings and plans will be generalizable to others. (10 
minutes) 

G. Alexander will provide Year 1 results of a federally funded national study 
about IT adoption in US nursing homes. The goals of the 4-year study are to recruit 
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nursing homes from across the US to determine level of IT sophistication. IT 
sophistication is defined as IT capabilities, extent of IT use, and degree of 
internal/external IT integration. Additionally, the results will be correlated with 
nationally reported quality measures using Nursing Home Compare data to provide 
insights into how IT sophistication, including health information exchange systems, 
influence quality in these facilities.  Drawing on findings from other published studies 
we will draw some international comparisons of IT sophistication with our US study. 
(10 minutes) 

M. Fossum will present a study describing the level of diversity in IT tools and 
software used in a purposive sample of four Norwegian municipalities. The healthcare 
services in the Norwegian municipalities, including nursing homes and home 
healthcare services have used electronic healthcare record (EHR) systems since the end 
of 1990. However, highly sophisticated computerized systems and opportunities to 
transferring information between different stakeholders have been limited. After an 
overview of the level of IT sophistication identified, the perceived enablers and barriers 
identified by participants will be reported and compared with findings of other 
international studies. Specific issues regarding the need for standardization; the lack of 
interoperability of systems; and poor user-interface features will be discussed with 
examples from usability studies conducted of EHR systems used in the municipalities. 
(10 minutes).  

R. Shaw will describe the development, testing, and study results from a one year 
dissemination and implementation study evaluating how communication channels 
including social media and social networks lead older adults’ to use mobile health 
technology—e.g. The Sixth Vital Sign mobile ResearchKit application (app)—for 
evaluating gait speed as an indicator of health. The Sixth Vital Sign mobile app 
developed at Duke University enrolls older adults using their social network to evaluate 
walking speed and health status. The participating older adult immediately receives 
assessment feedback, a summary of personalized health risk for negative health events, 
population based comparisons, recommendations and action steps for preventing falls 
and dependence, and an individualized report that can be shared with health care 
providers and family. (10 minutes). 

P. Yu will report the findings of an evaluation project about the implementation, 
adoption, use and impact of electronic nursing documentation systems in 17 residential 
aged care homes in three states in Australia. She will present an overview of the project 
and major findings about the implementation, adoption, usage and impact of electronic 
nursing documentation on nursing care processes and quality of nursing records. The 
strategies and pitfalls in implementing technology in aged care nursing, the benefits 
and unintended consequences and the challenges for technology evolution will be 
discussed. The impact of electronic nursing documentation on quality of nursing care 
will be further validated through the evidence extracted from the official aged care 
accreditation reports all over Australia. (10 minutes). 
� Example Discussion Forum Questions (30 minutes) 

1. What are strategies to engage older adults in the use of innovative 
technologies? 

2. How do we ensure the long term sustainability of technology in aged care 
settings (i.e. nursing homes, assisted living, home health, etc.)?  

3. Is nursing practice keeping pace with evolving and existing technologies, 
which are being used to care for the aged? 

4. What are opportunities and challenges for technology use in aged care? 
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Developing a Framework for Teaching 
Nursing Informatics Internationally 
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a
 Centre of Clinical Guideline, Department of Health Science and Technology, 

University of Aalborg, Denmark 
aVIA Faculty of Health Sciences, School of Nursing, Aarhus, Denmark 

bSchool of Health Sciences, University of Tasmania, Tasmania, Australia 
cSchool of Health Information Science, University of Victoria, Victoria, Canada 

PC Lacroix Consulting, N. Vancouver, Canada 
 
 

Abstract. Information technology systems in healthcare have resulted in 
transformation of work practices.  Nurses need knowledge, skills, judgment and 
understanding of the importance of informatics from the commencement of their 
training.  This interactive workshop will look at developing a framework for 
common core content, teaching methodologies and program structures in the 
integration of nursing informatics in undergraduate programs. The workshop 
format will provide a forum for international discussion on this serious challenge 
faced by nursing schools everywhere. The outcome of this workshop will be the 
development of a framework that may be applied in teaching nursing informatics 
internationally. 

Keywords. Nursing informatics, ICT, health information system, curriculum, 
undergraduate education 

1. Introduction 

Healthcare delivery is increasingly dependent on information technology for timely 
information and effective decision-making. In 2003 McNeil et al conducted a survey of 
266 baccalaureate and higher nursing programs in the United States and found 
approximately half of the programs reported they only require students to have basic 
computer word processing and email skills, while less than one third of the programs 
addressed core nursing competencies such as standardized terminologies and telehealth 
applications. [1]  In this workshop we report on the findings of a survey that show less 
than one third of program faculty was rated competent to teach nursing informatics 
skills.  Nearly 50% of the schools had no future plans or did not know of any plans to 
offer nursing informatics. 
 

                                                           
1 Inge Madsen Email: mad@via.dk 
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2. Review of the Literature 

In 2015 Madsen, Cummings and Borycki compared bachelor nursing informatics 
programs in Denmark, Canada and Australia, and reported significant variability in the 
development, evolution and integration of nursing informatics into undergraduate 
education. [2] While the informatics curriculum in Denmark is well established at the 
undergrad level, the comparison showed Canada and Australia are still in early stages.  
This inquiry was broadened with an informal unpublished survey in the fall of 2015 
that included representative universities in 20 countries.  As shown in Table 1, of the 
twelve participants (60%) who responded 10 had a Bachelor of Nursing program but 
only 3 of those programs had nursing informatics content.  When asked if they 
preferred a stand-alone informatics program to integrating informatics curriculum 
within an undergraduate nursing program, 55% indicated they preferred integration.   
Findings of the survey served to further confirm wide differences exist in nursing 
informatics curriculum development, delivery methodology and integration into basic 
nursing competencies. 

  
                          Table 1. 

Country Bachelor 
of 

Nursing 

Nursing 
Informatics 

Program 
(Bachelor) 

Integrated or  
Stand Alone 
Informatics 

program 
Australia  Yes No Integrated 
Canada  Yes Yes Stand Alone 
China  Yes Yes Integrated 

Denmark  Yes Yes Integrated 
Finland  No No N/A 
Iceland  Yes No No 

Netherlands  Yes No No 
Norway  No No N/A 

Switzerland  Yes No No 
UK  Yes No Integrated 

USA - 1  No No N/A 
USA - 2  Yes No Integrated 

 

3. Methods 

The workshop will feature roundtable discussions and is organized around specific 
topics relevant to the expected outcome, for example: nursing informatics content, 
program structure, challenges/opportunities for implementation, faculty training 
requirements, etc.  Target participants are nursing faculty, clinicians and administrators. 

The workshop will be 90-minutes in length and will be organized as follows: 
� 2 speakers x 15 minutes each to present workshop objectives, current 

status findings from the international survey and a discussion framework. 
(30 minutes) 

� 3 Roundtable discussions with first topic areas x 20 minutes (specific 
questions and responses recorded) (20 minutes) 

� 3 Roundtable discussions with second topic areas x 20 minutes (total of 6 
topic areas covered) (20 minutes) 
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� Summary of findings presented by leaders at each table (12 minutes i.e. 6 
topics x 2 minutes reporting each)  (12 minutes) 

� Acknowledgements and determining next steps (5 minutes) 
Total 87 minutes with 3 minutes for Roundtable reset 

4. Conclusion 

In summary, the international survey substantiated nursing informatics has become a 
core competency for nurses who are soon to be left behind in today’s digital reality. 
Healthcare records all over the world are being digitalized.  This explosion of 
information technology systems has transformed how nurses will practice in the new 
workplace. Therefore nurses need knowledge, skills, judgment and understanding of 
the importance of informatics from the commencement of their training.  

Nursing informatics as part of the basic nursing curricula has evolved differently in 
each country, and even in jurisdictions within those countries.  It is apparent nursing 
generally has not developed a common framework, core content guidelines and core 
competencies in healthcare informatics.   This workshop will serve to explore, on an 
international level, core content and competencies in an undergraduate nursing 
informatics program.  Participants will assist in the development of a common 
framework for integrating nursing informatics into existing programs. Important 
collateral information from the workshop will include lessons learned in overcoming 
barriers and identifying opportunities for implementation.  The workshop will also help 
identify faculty informatics training requirements and available resources. 
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Healthcare Informatics Schemata: A 

W. Scott ERDLEY 
Behling Simulation Center, University at Buffalo, Buffalo, NY USA 

 erdley@buffalo.edu 

Abstract: The schemata “A paradigm shift over time©” (Sackett & Erdley, 2006) 
a graphic model, visualizes development and progression of informatics in health 
over time. The model portrays information technology trends, from computers as 
resource through computational ubiquity, and the shift to social networking and e-
Health. The discrepancy between “real” and “proposed” suggests gaps involving 
issues such as value, interoperability and ontology requiring attention, 
development and ultimately adoption, hinging on a universal standards framework. 
The workshop objective is to review previous and current models of healthcare 
informatics to springboard revisions of the schemata for current and future use.    

Keywords. Model (theoretical), healthcare, informatics, nursing 

1. Workshop Organization 

The proposed speakers are: 
Dr. W. Scott Erdley, Behling Simulation Center, UB, erdley@buffalo.edu,  
Dr. Erdley has been involved with nurse and health informatics education since the 

early 1990’s. The last 5 years his focus shifted to immersive human patient simulations. 
He has published and presented on topics related to high fidelity simulations for health 
care students (nursing, medicine, dentistry to physical therapy).  

Dr. Kay Sackett Fitzgerald, Frontier Nursing University, kay.sackett@gmail.com,  
Dr. Fitzgerald has been involved with nursing since the mid-1970s and healthcare 

informatics since the mid-1990s. The last several years were spent focused on 
healthcare informatics, evidence-based practice and online education. She has 
numerous papers, presentations and book chapters related to her areas of interest.  

2. Workshop Description 

2.1. Format  

Type of format: Breakout group discussion 
Timeline  

� Introduction and setting the stage – 10 minutes 
� Historical review of schemata – 10 minutes 
� Breakout group discussions – 45 minutes 

Paradigm Shift over Time 
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� Breakout group summation presentation to others – 15 minutes 
� Wrap up and Q&A – 10 minutes 

2.2. Description 

Visual models historically provide graphical representation of items and processes, 
concepts and relationships, otherwise not easily contemplated. Nursing informatics is 
well represented with models such as those by Schwirian [1], Graves & Corcoran [2] 
and Turley [3]. Each of these models provided representation of difficult concepts and 
relationships, thereby aiding intellectual digestion and subsequent discussion by users 
within and without nursing. 

 

 
Figure 1 [4] 

 
The healthcare informatics schemata “A paradigm shift over time©” (Sackett & 

Erdley) provides broader insights into the development and progression of healthcare 
informatics over time. Beginning with the early 1950s through 2008, this graphical 
representation conveys past and current trends, from computers as resource through 
computational ubiquity, and the shift to social networking and online health records. 
Parallel growth is depicted by the shift from discipline-specific applications to global, 
or universal, e-Health concept. The speed of changes accelerated the narrowing gap 
between the “proposed” and “real” world of working health informatics. 

The discrepancy between the “real world” and “proposed” suggests a gap where 
issues of standards, interoperability, affordability, interface and modularity diagnostics 
and health information technology related to patient safety may be addressed from both 
national (US) and global perspectives.  Singh and Sittig [5] developed the Health IT 
Safety (HITS) framework as a mechanism to measure and improve patient safety 
through information technology. The “sociotechnical work system” was articulated and 
safety domains identified. The need for shared responsibility between all stakeholders; 
healthcare providers, patient safety professionals and EHR vendors are considered from 
the US perspective.  A global perspective to develop health technology standards using 
exemplars from industry is articulated by Masum, Lackman and Bartleson [6]. This 
global perspective is not bound by national boundaries. The goal is to improve 
healthcare for all. Identified are comparisons between healthcare and other industries 
economic and technological viewpoints, intellectual property, regulations and a global 
health business module. Emphasis on “point of care diagnostics” as one global health 
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technology with lesson learned from other industries that has potential to narrow the 
“real-world” to “proposed” gap is elucidated and complimented by best practice 
standards. 

This workshop is designed to stretch attendees’ thinking and perspectives of 
healthcare and nursing informatics global impact, both now and in the future. Visual 
representations of concepts and ideas have a long-standing history in health care in 
general. This workshop will explore how this current model might be improved using 
past history along with participants’ life experiences and knowledge. The workshop 
will include two short presentations, one related to review of models in nursing and the 
second to include background information about the model. The bulk of the session 
will incorporate moderator-led active discussion with the participants. Recording 
comments will be accomplished via hard copy, computer-aided, pen and paper, and 
audio recording with participant permission will also be employed to document 
discussions. Ultimately all suggestions will be reviewed and incorporated into the 
schemata with a subsequent publication in a peer-reviewed journal.  

References 

[1] P Schwirian. (1986). The NI pyramid: a model for research in nursing informatics. Comput Nurs. 
4:134–136.  

[2] JR Graves & S Corcoran. (1996). The study of nursing informatics. Image JNurs Sch. 21:227–231. 
[3] JP Turley. (1996). Toward a model for nursing informatics. Image J Nurs Sch. 28:309–313 
[4] KM Sackett, WS Erdley, & J Jones. (2006). The Western New York regional electronic health record 

initiative: Healthcare informatics use from the registered nurse perspective. Stud Health Technol 
Inform.122: 2485 

[5] H Singh and D Sittig. (September 14, 2015). Measuring and improving patient safety through health 
information technology: The Health IT Safety Safety Framework. BMJ Quality & Safety Online  as 
10.1136/bmjqs-2015-004486. Downloaded from http://qualitysafety.bmj.com on September 15, 2015. 
Published by group.bmj.com 

[6] H Masum, R Lackman, and K Bartleson. (October 17, 2013).  Developing global health technology 
standards: what can other industries teach us? Globalization and Health 2013, 9:49  doi:10.1186/1744-
8603-9-49  Retrieved from http://www.globalizationandhealth.com/content/9/1/49 

 

W.S. Erdley / Healthcare Informatics Schemata: A Paradigm Shift over Time788

http://qualitysafety.bmj.com/
http://www.globalizationandhealth.com/content/9/1/49


 

Demonstration 

 



This page intentionally left blank



POLESAT an Innovative e-Geoplatform in 

Anne QUESNELa,1, Julien SOULAa, François DUFOSSEZb and Régis BEUSCARTa 
a

 CHRU of Lille, Medical Faculty, Pôle Recherche, CERIM, 59045 Lille cedex, France. 
b

 CH of Béthune- DIM, 62131 Verquigneul, France. 

Abstract. Health geography and geomatics have become major disciplines in the 
last few years and are the source of attractive concepts for medical informatics. 
POLESAT’s e-geoplatform was built to present information and support decision-
making during medical consultation. We have improved its usability with 
innovative and modern methodology. Results show five steps of the process. 1: we 
select one of three hospitals. 2: thanks to PiNoKio's anatomy, the related activity 
segments are displayed. 3: the activity segment "AB-Orthopedics, Rheumatology" 
is displayed. 4: click on "AB02-Amputations" product line and 5: go to hospital 
activity choropleth map. Conclusion: This third e-geoplatform version is a 
showcase for advanced open-source geomatics via web-mapping possibilities. 
Health management based on geography concepts, geomatics, an amusing avatar 
for children, health and/or geographic open data represent the technology of 
tomorrow. This e-geoplatform concept presents an opportunity for the serious 
games industry, education and will reduce health access inequalities. 

Keywords. geomatics, e-geoplatform, decision-making, medical visualization 
knowledge, serious games, programmed medical choice, education. 

1. Introduction 

Health geography and geomatics (Geographic information and GIS) have become 
major disciplines in the last few years and are the source of attractive concepts for 
medical informatics. POLESAT’s e-geoplatform was built to present information and 
support decision-making for professionals and the general public. Our e-geoplatform 
proposes to guide a programmed medical choice during a consultation.  

To optimize e-geoplatform usability, we have incorporated geographical and 
medical knowledge visualization approaches (VCM), dynamic and interactive web 
pages [1]. For e-geoplatform3, the challenge is to test an open-source web-mapping 
service for atlases and to pursue our communications on POLESAT. 
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2. Methods 

The architecture of the dynamic website, the VCM medical iconic language 
(PiNoKio©) and the security and state of the servers has remained unchanged from e-
geoplatform2 [1]. 

We have tested the GIS environment and web-mapping servers "QGis – Lizmap ". 
The map data and geocoded PMSI fictive data are stored in the QGis  for map 
processing. Choropleth mapping outcomes are provided thanks to QGis and LizMap 
Plugin, sent and stored in the QGis server and Lizmap client until a "request client" 
displays the requested maps thanks to HTTP, HTTPS, WMS protocols [2, 3]. 

3. Results 

The webpage1 prototype represents an interactive map of the Nord-Pas-de-Calais 
region. By clicking on the circle, we select one of three hospitals: Dunkerque, Lille and 
Valenciennes. Webpage2 shows an attractive and amusing dynamic avatar: PiNoKio. 
Click on one of PiNoKio's legs and the table of related activity segments is displayed 
on webpage3.  

Once the administrative and statistical information has been observed and analyzed, 
click on the activity segment: "AB-Orthopedics, Rheumatology". Webpage4: Click on 
the product line "AB02-Amputations" and go to web-mapping choropleth map Step 5. 

4. Discussion 

This regional e-Atlas is a showcase for advanced open-source geomatic possibilities [1]. 
Health management based on geography concepts, an amusing avatar for children, 
geomatics, health and geographic open data represent the technology of tomorrow. 

This e-geoplatform concept [4] presents an opportunity for the serious games 
industry, education and will reduce health access inequalities owing to the fact that e-
Atlas and PiNoKio provide a better and easier guide for health care units according to 
the cultural aspects of patients (mobility, habits, languages, etc.). 
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Understanding Nurses’ Perceptions of 
Electronic Health Record Use in an Acute 

Care Hospital Setting  
 

Gillian STRUDWICKa,1, Linda MCGILLIS HALLa, Lynn NAGLEa and Patricia 
TRBOVICHb 

a
 Lawrence S. Bloomberg Faculty of Nursing, University of Toronto 

b Institute for Health Policy, Management and Evaluation, University of Toronto 

Abstract. Electronic health records (EHRs) are being implemented in health care 
environments in an effort to improve the safety, quality and efficiency of care. 
However, not all of these potential benefits have been demonstrated in empirical 
research. One of the reasons for this may be a number of barriers that prevent 
nurses from being able to incorporate EHRs into their professional practice. A 
review of the literature revealed a number of barriers to, and facilitators of EHR 
use by nurses. Among these, EHR usability, organizational context, and individual 
nurse characteristics were found to be concepts that influence use. It is currently 
unknown how these concepts together might influence nurses’ perceptions of their 
ability to use the technology to support the nursing process. In this poster, the 
authors will describe a study aimed at achieving a better understanding of nurses’ 
perceptions of their EHR use by investigating the concepts of EHR usability, 
organizational context and select individual nurse characteristics.  

Keywords. Electronic health records, nursing informatics, health information 
systems, technology, nursing, adoption 
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Improving EMR Usability: Critical 
Elements When Designing Perioperative 

Emergencies Template  
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b 

a
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b
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Abstract. Perianesthesia nursing care involves monitoring of unexpected 
outcomes before and after surgical and anesthetic procedures.  When adverse 
events occur, reviewing patient data is critical to provide appropriate intervention. 
Current EMR software systems are limited in structure and are not cohesive in 
recording adverse events.  Users tend to develop workarounds when systems fail 
to capture workflow.  Analysis of adverse incident is incomplete because data 
entered is not retrievable.  Narrative data, while sometimes necessary, cannot 
easily be analyzed or linked to the structured portion of the record. Designing 
templates to capture essential data during emergency situations improves usability 
and compliance.  The presentation of information in terms of layout and structure 
is important because it can influence data retrieval, interpretation and clinical 
decision making in fundamental ways.   

Keywords. usability, design, elements, perioperative emergencies, documentation   

1. Introduction 

Adverse events occur in preoperative, intraoperative and postanesthesia care units 
(PACU).  Some examples of these conditions are acute myocardial discomfort, airway 
obstruction, breathing dysfunction and hemodynamic instability. Resuscitations are 
often chaotic and stressful with decisions needing to be made quickly [1]. Accuracy in 
documentation is crucial in order to provide timely intervention and for analysis and 
review.  Current clinical documentation software systems are limited in design.  Users 
enter data in multiple areas for their assessment and interventions which is time 
consuming and cumbersome.  

When EMR systems fail to capture specialty practice workflow, users tend to 
develop workarounds i.e., free text entry.  A 2014 Black Book EHR Loyalty survey 
reported “89% of nurses developed creative workarounds to deal with shortcomings 
and system deficiencies” [2].   

Designing templates to capture essential data in perioperative emergency situations 
improves usability and promotes compliance. Cues serve as reminders and prompt 
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users on how to proceed and complete documentation requirements in a stressful 
environment.  

2. Methods 

A pre-implementation survey was used to gather data on users concerns on current 
design of clinical documentation system.  Staff expressed concerns they had to visit 
multiple screens to enter patient’s initial and ongoing assessment and intervention. A 
perioperative adverse event template was designed, created and pilot tested. Post-
implementation feedback from users is encouraged for ongoing systems improvement. 

3. Results 

Survey results indicated that the template met the following criteria (a) Cohesiveness-
patient data is captured and viewed in one screen, (b) Comprehensive-captures all the 
essential details when managing crisis events, (c) Convenient-prompts users to enter 
essential information, (d) Accessibility-data can be viewed by all departments and 
services, (e) Reportable- data elements are standardized and are retrieval for audit 
reports. 

4. Discussion 

When adverse events occur in the perioperative setting and provision of intervention is 
critical. Clinical data should be accessible and reflective of patient’s condition. 
Efficiency in entering data should be taken into consideration. Templates for electronic 
documentation should be designed to capture departmental workflow improving 
usability and compliance.   
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User Experience-Take Multimedia 

Pei-Fen LEE a,1 

a
  Department of Nursing, MacKay Memorial Hospital 

Abstract. Follow the transfer method that the popular technology products users 
share new item online, to encourage nursing staffs express their real experience, 
attract them involve the clinical IT development. Help the Technology Products 
more useful to improve clinical provider quality.     

Keywords.  User experience  Interface  Instant feedback  TAM  Clinical IT 

Introduction 

Today smartphone has become popular in Taiwan, almost every person own. Because 
the internet is easy to grain, such as public Wi-Fi that is the point to allow mobile 
devices been acceptable for user.   

New technology make many place more convenient include hospital, in the past 
without any assisted systems in outpatient department for patient to forecast their time 
of arrival which they usually come to clinical very early to wait ,for nurse so many 
patient waiting out of the door that makes them feel lot of stress. But now, this situation 
has been changed, cause via multiple registration panel, patient can realize when 
should they start to hospital, for nurse, when patient check in their ID number, that is 
more clearly and easy to management all waiting situation. 

Sometimes the IT products may have something wrong or any bug in workflow, if 
user can instant feedback as soon as better, so try to let them have an easy way to point 
the problem is this paper’s main idea. 

Methods 

This article describes an user testing report. A new technology to be implemented 
successfully, concludes with the platform all user’s feedbacks is necessary. 

Promote the easy computer skill, such as “Print Screen” button, while error 
showed, users can grab the wrong situation moment computer page to save the 
interface. Encourage staff use their blog writing experience to share any new 
technology products to point how they feel in it .then make the clinical IT get better. 
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In this case the product combine hardware and software, if there is any problem in 
hardware staffs can use the blog writing style to describe the item, if the error come 
from software such as webpage, just use the fast button to save the interface.   

Results 

Modern people already used to share any news, stuffs…by Facebook, blog…,just 
use the same skill to convey their ideas in the clinical IT using experiences is piece of 
cake, so find easy way for staffs to express their opinion would help us more efficiency 
in clinical IT research project. 

Discussion 

Not only in clinical IT research project but also other project, it must involve 
user’s experience. Offer an ease of use’s program to collect users’ opinions, trying to 
design a friendly interactive pipeline. It can development process as well.       
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Evaluation of a Fall Risk Prediction Tool 
Using Large-Scale Data 
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Abstract. To support nursing care for the prevention of falls among inpatients at 
our institution, we developed and implemented a fall risk prediction tool. To 
evaluate its effectiveness, we compared the number of falls among inpatients 
before and after its implementation. The odds ratio for the probability of falling 
was 0.79 (95% confidence interval: 0.69-0.91) (p<0.001), which was adjusted 
based on institutional data comprising 573,216 records from 25,039 patients in 24 
general wards. Although whether nurses used the tool completely or whether the 
dissemination of fall prevention measures led to behavioral changes among the 
nurses in relation to their care remained unclear, the fall risk of inpatients appeared 
to be reduced after implementation of the prediction tool. 

Keywords. Accidental Falls, Accident Prevention, Nursing Care, Risk 
Management, Electronic Health Records 

1. Introduction 

Falls can cause serious injuries, including fractures and brain contusions [1]. Therefore, 
it is important that medical institutions take adequate fall prevention measures. One 
such example is a fall risk prediction tool. We developed a fall risk prediction tool in 
our electronic medical record system and implemented it in March 2014 [2].  

The aim of this study was to evaluate the effects of our fall risk prediction tool in 
the clinical setting. 

2. Methods 

We analyzed whether a reduction in fall occurrence, in accordance with the Japanese 
Ministry of Health, Labour and Welfare guidelines [3], was evident. We investigated 
two periods: the period before the tool was implemented (before period), defined as 
April 2013 to February 2014; and the period after the tool was implemented (after 
period), defined as April 2014 to February 2015. This study was reviewed and 
approved by the research ethics committee of the authors’ institution (number 10520). 
We analyzed the number of falls with fall reports stored in an incident reporting system 
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during the before and after periods. We used institutional data on the patients’ 
“Intensity of Nursing Care Needs”, which refers to patients’ nursing care, medical 
treatment, and activities of daily living [4]. We targeted 24 wards (excluding pediatrics, 
maternity, ICU, emergency, and psychiatric wards) in which nurses are required to 
record these data according to medical service fee-based rules in Japan. For statistical 
analysis, we used R 3.2.0 [5]. 

3. Results 

There were 287,273 (14,430 patients) Intensity of Nursing Care Needs records during 
the before period and 285,943 (14,183 patients) during the after period, for a total of 
573,216 (25,039 patients). Some patients were hospitalized during both periods. The 
number of falls was adjusted according to the number of patient-days to account for 
days in which a patient fell more than once. The adjusted number of falls was 495 (422 
patients) during the before period, and 407 (352 patients) during the after period, for a 
total of 902 (762 patients). As a result of multilevel logistic regression analysis, in 
which the response variable was the logit of the probability of falling; the explanatory 
variables were period of hospitalization, sex, age and Intensity of Nursing Care Needs 
items, the odds ratio for the probability of falling was 0.79 (95% confidence interval: 
0.69-0.91) (p<0.001). 

4. Discussion 

The fall risk prediction tool appeared to result in a 21% reduction in fall risk among 
inpatients in target wards at our institution; however, whether nurses used the tool 
properly or whether the dissemination of fall prevention measures led to behavioral 
changes among the nurses in how they provide patient care remains unclear. 
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Abstract. The Electronic Health Record (EHR) is a key component of healthcare 
information systems (HISs). In EHR implementation, smooth adoption can 
streamline nursing activities. In order to explore the adoption process, a qualitative 
study design and focus group interviews were conducted 3-month post and two 
years after EHR system implementation (system aborted one year in between) in 
one hospital located in Taiwan. Content analysis was performed to analyze the 
interview data and six main themes were derived, in the first stage: 1) liability, 
work stress and anticipation for EHR, 2) slow network speed and user unfriendly 
design, 3) insufficient information technology/organization support; on the second 
stage: 4) getting used to EHR and further system requirements 5) benefits of EHR 
in time saving and documentation 6) unrealistic IT competence expectation and 
future use. It concluded that user friendly design and support by information 
technology and manpower backup would facilitate this adoption process. 

Keywords: electronic health record; focus group interviews; information 
technology; qualitative study; system implementation 

1. Introduction 

In recent years, numerous hospitals worldwide have invested money and manpower 
into developing healthcare information systems (HISs), and the Electronic Health 
Record (EHR) is a key component of HIS. Developing HIS requires carefully 
considering numerous complex dimensions, such as the type of healthcare organization, 
currently used ISs, consumers, and increasing healthcare needs.  The transition to 
EHRs is best implemented with strong support from within the hospital administration 
and IT support staff, and with training modules designed for the nursing staff. 1 

The purpose of the present study was to examine the perspective of nurses from 
paper to EHR use and to explore their adoption process of EHR system in different 
implementation stages: the initial implementation stage, and post implementation stage 
(with one-year aborted system). It is hoped that the findings can act as a reference for 
further system design and developmental processes to smooth users’ transition stages. 

2. Methods 

This qualitative study was designed to explore nurses’ perspectives on the impact of 
EHR on their daily practice in the transition stage from paper to EHR. A focus group of 
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nurses was used to provide insights about their adoption experiences in the different 
implementation stages. The study was conducted in 3 general medical or surgical wards 
of a 1,200-bed teaching hospital employing 700 nurses in southern Taiwan. A mobile 
nursing station was created by installing an EHR on a conventional nursing cart. The 
EHR comprised a 19-inch notebook computer with a touchscreen. The system weighed 
approximately 165 pounds and could operate for as long as 6 hours on a single charge. 
The nursing cart (including the computer) weighed approximately 165 pounds. The 
original mobile nursing station was designed to allow nurses to perform operations 
while sitting down. 

Data was collected in two stages: the first was from August to September 2010; 
and the second was from August to September 2012. Four focus groups comprising 
three to seven nurses who had volunteered to participate met in a conference room after 
their day shift. Guided interviews were conducted which included the following 
questions regarding using HER for care routines, the impact on daily practice, 
expectations, problems, difficulties and suggestions. 

3. Results 

The interview data resulted in 6 main themes as the following: Stage I – 1) increased 
work stress, liability, and anticipation for EHR systems, 2) slow network speed, 
unfriendly design for logical thinking and learning process, 3) insufficient IT/ 
organization support for problem solving and manpower backup; Stage II - 4) getting 
used to EHR and requirements for further system functions, 5) learning the benefits of 
EHR in time saving and easy-reading documentation, 6) concerns of unrealistic IT 
competence expectation and future barcode use. 

4. Discussion 

The initial expectation of the research participants was that the EHR would stream 
line record keeping and facilitate patient care activities. Nonetheless, users were 
required to adapt to the hardware design, network speed, and system’s design logic for 
documentation. If these adjustments overwhelmed the nurses and interfered with their 
daily tasks, the implementation process had to be terminated. Nonetheless, once the 
system had been revised and redesigned, nurses could benefit from the EHR use and 
provide constructive comments. Additionally, nurses would be more prepared for the 
next technology implementation stage. In other words, nurses not only adopted the 
technology, they also evolved with the technology; and the EHR features needed to be 
more comprehensive, integrative and less repetitive. Finally, IT support, manpower 
assistance, and in-service training courses could be better served if  shortened to 
enhance nurses’ competency in adopting EHR during the adoption process . 
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A Customized Workflow-Driven Instant 
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a
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Abstract. Effective communication among the healthcare team is a very important 
skill to support team resource management (TRM). However, we take too much 
effort to connect with other team members by using traditional telephone 
communication. In this study, we developed an instant messaging system 
embedded in the original hospital information system and evaluated the 
preliminary outcome and the usage of the system.  

Keywords. Instant messaging system, Team resource management 

1. Introduction 

During the clinical nursing daily tasks, nurses spent 19-24% of their time in 
professional communication [1]. Telephone communication is the traditional method to 
connect and communicate with different healthcare team members. However, the 
telephone communication often leads to interruption of current work, long waiting for 
the right person to answer the phone, and communication errors. The communication 
errors may be due to listening errors, transcription errors or misremembered. To 
simplify the communication workflow and maintain the patients’ privacy, we aimed to 
develop a customized workflow-driven instant messaging system embedded in the 
original hospital information system to facilitate the communication among all team 
members. 

2. Methods 

We conducted several multidisciplinary focus group interviews to summarize the 
common interdepartmental communication scenarios. Then we simplified original 
workflow and planned new processes to address these different communication 
scenarios with the users. And we also allowed the users to maintain their own text 
messages for a variety of communication scenarios, as reference templates for sending 
messages from our new instant message system. An instant messaging system which 
was nicknamed Link to Team (L2T) system was developed by applying the rapid 
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application development model (RAD). After several iterative corrections, the official 
version was implemented in all wards, operation room, central sterile supply 
department, cath room and special examination laboratories. In order to evaluate the 
preliminary outcome, we conducted interviews, system operation tests and a 
satisfaction survey with the users from each ward by purposive sampling after 3 
months of implementation. To explore the usage of the system we also applied 
quantitative content analysis after 6 months of implementation. 

3. Results 

In preliminary outcome evaluation, we interviewed 15 nurses. The respondents 
indicated that they have replaced most telephone communication by the L2T system. 
It’s very convenient to transmit a message to a number of recipients simultaneously. It 
saved lots of time in team members connecting. Besides, the content of the text 
messages was more correct and clear. Users can also query history information in the 
system to avoid forgetting messages. We also randomly sampled 29 nurses and 
conducted a questionnaire survey for primary users’ experience. Most users were 
satisfied with the color scheme and the design of the interface, easy to learn and easy to 
use the system. 86.2% users were familiar with the system function. After 6 months of 
implementation, we analyzed the history records of the system from January 1 to 
January 31, 2015. The total number of records was 20,781. 51.21% messages were 
related to notifying another nursing station about patient transfer information. 31.32% 
messages were communicated between the ward and operating room about the patient 
surgery preparation. 13.38% were used for communication between colleagues of the 
same nursing station. The outpatient clinic nursing staffs have the highest utilization 
rate in requesting support. 68.42% of messages were received and processed within 
three minutes. 

4. Discussion 

This project was satisfied the users’ expectation in rapidly, easily and correctly 
operative. Meanwhile, it also improved the timeliness and coordination between the 
healthcare team. The L2T system was designed as a communication tool to meet the 
workflows of various departments. Next, we would like to integrate the workflows of 
those departments that have not been included in this project. It is expected that wider 
adoption of the current L2T system will help to improve clinical and administrative 
work processes in the future. 
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Background. In order to be able to follow the predicted changes in healthcare 

systems, there has long been a need for a unified database that could transparently 
compare nursing care data from different service providers. Data, which currently can 
be found in medical data sets and/or medical registers, give no information to describe 
nursing care in different populations and a variety of settings, about the costs of nursing 
care or the quality of nursing care. To assess and improve nursing care topics in future, 
healthcare decision makers need a solid database and a good overview of the care 
situation in Austria. The international development of Nursing Minimum Data Sets 
(NMDS) has demonstrated that nursing care data can be sufficiently compared. 

Objectives. To identify the data elements for an Austrian NMDS and test the 
feasibility of using this NMDS-AT by assessing the availability of data needed for the 
NMDS-AT in routine nursing documentation, and to assess its reliability and 
usefulness. 

Methods. A three-round Delphi survey was conducted, based on a review of 
available NMDS. The NMDS-AT were tested in a general hospital from patient records 
of 20 patients representing 457 patient days. Availability of needed data was assessed 
by two raters. The interrater reliability and intrarater reliability was assessed using 
Cohen’s kappa coefficient and intraclass correlation coefficient (ICC). Usefulness was 
assessed by verifying whether typical analysis questions can be answered by the 
documented NMDS-AT data. 

Results. 116 data elements were rated as relevant for an NMDS-AT: data elements 
concerning the institution, patient demographics, and medical condition; 33 data 
elements concerning nursing problems by using nursing diagnosis; five data elements 
concerning nursing outcomes, and 78 data elements concerning nursing interventions. 
In the 20 patient records, thirteen nursing diagnoses, 50 nursing interventions, and all 
five nursing outcomes occurred, representing 59% of the data elements of the NMDS-
AT. The data were found at different data sources (e.g. electronic nursing record or 
paper-based fever chart) and in various forms (e.g. standardized or free text). The 
reliability of the data extraction was good, whereby the main challenges for data 
availability were overlapping and/or inconsistent information, different data sources 
and free text notes in the patient record. Performing typical analysis questions showed 
that the extracted NMDS-AT data are able to answer questions of clinical management, 
of policy makers, and of nursing science.   
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Conclusion. The NMDS-AT was found to be feasible: needed data was available 
in the analysed patient records, data extraction showed good reliability, and typical 
analysis could be performed and showed interesting results. Before the NMDS-AT can 
be introduced in healthcare institutions, the following challenges need to be addressed: 
1. improve the quality of nursing documentation; 2. reduce fragmentation of 
documentation; 3. use a standardized nursing classification system; and 4. establish 
mappings between nursing classification systems and the NMDS-AT. 

Keywords. Nursing care, nursing process, nursing informatics, nursing records, 
classification, data collection, nursing minimum data set, Austria 
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1. Introduction 

Under the development of the electronic health record sharing system (eHRSS) in 
Hong Kong, a new sub-system called the Structured Alert Adaptation Module (SAAM) 
was introduced for the electronic documentation of allergy, adverse drug reaction 
(ADR) and clinical alerts for private hospitals in December 2012.This study aims to 
evaluate the quality, usefulness and satisfaction level of SAAM from the views of 
different healthcare professions. 

2. Methods 

A cross-sectional descriptive study with quantitative design was used. A self-reporting 
evaluation questionnaire was developed with reference to the DeLone and McLean 
model of information systems success. SAAM users in 7 private hospitals, including 
doctors, nurses and pharmacy staffs, were recruited by convenience sampling to 
complete the questionnaire.  

3. Results 

A total of 145 SAAM users responded. They generally perceived good quality and 
usefulness of SAAM, and were also satisfied with the system. Pharmacy staffs had the 
highest expectation and satisfaction than doctors and nurses. Constructive comments 
were collected regarding information presentation and user interface. 

System Adopted by 
Hospitals 
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4. Conclusion 

SAAM, as a system implemented to ensure patient safety and prevent medication errors 
by clear documentation of patients’ allergy, ADR and clinical alert, received positive 
feedback from users in Hong Kong’s private hospitals. Enhancement will be made to 
further facilitate the workflow and increase the usability. 
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Abstract. A Nursing Process-Clinical Decision Support System (NP-CDSS) 
Standard with 25 criteria to guide future developments of Nursing Process-Clinical 
Decision Support Systems was developed. The NP-CDSS Standards’ content 
validity was established in qualitative interviews yielding fourteen categories that 
demonstrate international expert consensus. All experts judged the Advanced 
Nursing Process being the centerpiece for Nursing Process-Clinical Decision 
Support System that should suggest research-based, pre-defined nursing diagnoses 
and correct linkages between diagnoses, evidence-based interventions and patient 
outcomes. 

Keywords. Decision support, Electronic Health Report, Nursing Process - Clinical 
Decision Support Systems (NP-CDSS), Standard, Consensus Validation 

1. Introduction 

Nursing documentation is essential for safe patient care; as missing documentation and 
the lack of Standardized Nursing Language (SNL) endangers care continuity[1]. Most 
Electronic Health Records (EHRs) don’t contain Advanced Nursing Process decision-
support. The Advanced Nursing Process[2] “consists of defined, validated concepts. It 
includes assessments, nursing diagnoses, nursing interventions, and nursing outcomes 
that are rooted in scientifically based nursing classifications” [3](p.13). 

Second Nursing specific Clinical Decision Support Systems (CDSS) do not exist 
and no “gold standard” is available for accurate nursing process documentation[4]. 
Nursing Process - Clinical Decision Support Systems (NP-CDSS) aim to support 
nurses in diagnostic reasoning in the Advanced Nursing Process. The study aim was to 
develop a standard for NP-CDSS. 

2. Methods 

In a literature review previous instruments[5, 6] and criteria were derived to develop 
the NP-CDSS Standard. Next, it was pilot validated and last, qualitative interviews 
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were performed with eight international experts to reveal categories[7] establishing the 
NP-CDSS Standards’ content validity. 

3. Results 

The NP-CDSS Standard includes 25 criteria supported by expert consensus that 
revealed fourteen categories. The eight main categories are: 1) The Nursing Process is 
key to support the nurse in a NP-CDSS. A NP-CDSS has to contain: 2) SNL, 3) 
evidence-based nursing diagnoses and 4) evidence-based interventions, 5) standardized, 
knowledge based outcome-indicators, 6) connections between measurement instrument 
results and nursing diagnoses, interventions and outcomes, 7) it must support holistic 
nursing, and 8) it must contain coded, standardized concepts for data gathering and 
research. 

4. Discussion 

All experts were positive about the NP-CDSS Standard and considered it a necessity, 
and judged the Advanced Nursing Process to be the centerpiece for a NP-CDSS[8]. 

Second All experts agreed that a NP-CDSS must contain research-based 
assessment cues, pre-defined nursing diagnoses and correct linkages between diagnoses, 
interventions and patient outcomes, and that such a system can enhance nursing care 
quality. This finding is supported by the literature [2, 3, 9]. The experts also indicated 
that a NP-CDSS offers chances for future “big data” research were interoperable data 
are key for future meta-analyses and to compare outcomes across-settings and 
countries[9, 10]. The new NP-CDSS Standard is suggested for application and testing 
in EHRs. 
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1. Introduction 

Unintended effects can occur by introducing computerized physician order entry 
(CPOE) if responsibilities are shifted from nurses to physicians, e.g. regarding the 
specification of the duration of intravenous (IV) administrations. The purpose of this 
quality assessment was to determine the rate of IV prescriptions with too short 
durations, when the prescribers were not assisted by clinical decision support (CDS). 

2. Methods 

All IV drug prescriptions for inpatients at the University Hospital Zurich (tertiary care, 
850 beds) were included over a 25 month period following the introduction of CPOE. 
The prescribed durations of IV administrations were compared to the minimal duration 
defined by the Swiss drug knowledge base. 

3. Results 

Analysis of the 100 most frequently ordered IV drugs showed that the duration of IV 
administrations was not defined in 112,594 of 247,255 orders (45.5%) and prescribed 
with too short durations in 13,640 orders (5.5%). 

4. Discussion 

Introduction of CPOE accompanied by a shift of tasks from nurses to physicians 
resulted in a high number of incomplete or erroneous IV medication orders. Patient 
safety might be improved by physicians’ training complemented by CDS ensuring 
drug-specific default values for minimal durations of IV administration. 
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Abstract. Nursing records in Taiwan have been computerized, but their quality 
has rarely been discussed. Therefore, this study employed a text-mining approach 
and a cross-sectional retrospective research design to evaluate the quality of 
electronic nursing records at a medical center in Northern Taiwan. SAS Text 
Miner software Version 13.2 was employed to analyze unstructured nursing event 
records. The results show that SAS Text Miner is suitable for developing a text-
mining model for validating nursing records. The sensitivity of SAS Text Miner 
was approximately 0.94, and the specificity and accuracy were 0.99. Thus, SAS 
Text Miner software is an effective tool for auditing unstructured electronic 
nursing records.  

Keywords. nursing record; record quality; text mining 

1. Introduction 

Nursing records are critical legal documents representing the process of nursing care. 
Recently, most nursing records in Taiwan have been computerized, resulting in a large 
number of nonstructural text data; however, the quality of these records has rarely been 
discussed. Therefore, this study used a text-mining method to evaluate the quality of 
nursing records. 

2. Methods 

A cross-sectional retrospective research design was adopted to investigate the 
electronic nursing records at a medical center in Northern Taiwan. A research sample 
of 27,356 electronic records of nursing events involving patients discharged from the 
department of internal medicine between January and June in 2014 was selected 
through a purposive sampling approach. SAS Text Miner software Version 13.2 was 
employed to analyze the unstructured nursing event records. 
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The efficiency of a text-mining benchmark established by nursing experts was 
compared with that of text mining using SAS Text Miner to determine the sensitivity, 
specificity, and accuracy of SAS Text Miner software. 

3. Results 

The nursing records were divided into two types of nursing event: system-formulated 
events and nurse-formulated events. The results show that there was an 8.08% 
similarity between the nurse-formulated and system-formulated nursing events. Among 
the nurse-formulated nursing events, 29.72% were necessary and appropriately worded, 
and should be considered for inclusion as new system-formulated nursing events. 
Additionally, 17.53% of nursing events were written appropriately and should be 
retained as nurse-formulated nursing events, 10.15% involved irrelevant or incorrect 
terms in the event name or content, and 34.52% were named inappropriately. 

In the text data mining of nurse-formulated nursing events, the sensitivity of SAS 
Text Miner software was approximately 0.94, and the specificity and accuracy were 
0.99. 

4. Discussion 

The results show that 47.25% of nurse-formulated records were accurate, 34.52% 
contained appropriate content but an inappropriate event name, and 18.23% were 
erroneous. We recommend that future research assist hospitals through developing 
continuing education for nurses on how to use appropriate system-formulated nursing 
events. 

The research results also show that using SAS Text Miner software to develop a 
text-mining model for nursing records is an effective approach for filtering and 
validating record content. Thus, SAS Text Miner software is an effective auditing tool 
for ensuring nursing record quality. We recommend applying SAS Text Miner software 
as a tool for such records in the future. In addition, applying the text-mining model to 
audit unstructured electronic nursing records may enhance their quality. 
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1. Introduction 

Delivering high-quality care for patients with diabetes is a challenging public health 
issue. While emerging consensus shows that primary care teams play an important role 
in providing the best quality of care to patients with diabetes, little evidence is available 
on how communication and coordination (e.g., frequent, timely, accurate 
communication; shared knowledge; and problem solving) contribute to the team’s 
capacity to deliver high quality care for patients with diabetes. We used administrative 
data from the Electronic Health Record (EHR) system to investigate how patterns of 
primary care team EHR communication relate to quality of care process outcomes for 
patients with Type 2 diabetes. 

2. Methods 

A search of administrative data identified messages sent and received between care 
team members through the clinic’s EHR system. EHR messages routed between any 2 
care team members were totaled over a 6-month period. Message counts were 
dichotomized to indicate pairs of team members who communicated through the EHR 
at least a once a week. Betweenness centrality, the number of times an individual 
communicated with two other individuals who themselves did not communicate, was 
computed. Hierarchical modeling related average care team betweenness centrality 
with quality of care process outcomes (HbA1c and LDL cholesterol testing), while 
adjusting for patient-level covariates, team size, and clinic-level covariates. 

3. Results 

The study sample included 155 health professionals in 31 care teams at 6 US primary 
care clinics and 2071 diabetes patients seen by the teams. Betweenness centrality 
averaged 5.82 (sd 1.66). Diabetes patients were 13% (OR=1.13, 95% CI: 1.06, 1.20) 
more likely to receive a HbA1c test and 12% (OR=1.12, 95% CI: 1.04, 1.20) more 
likely to receive a LDL cholesterol test with every one sd increase in team betweenness 
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centrality. Team betweenness centrality remained statistically significant after 
adjusting for team size. 

4. Discussion 

Primary care teams which rely on densely connected EHR communication among team 
members have better quality of care process outcomes for their Type 2 diabetes patients. 
Interventions targeting primary care team interactions may improve care for patients 
with Type 2 diabetes. 
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b

 College of Nursing, University of Colorado-Denver, Aurora, CO, USA 

Abstract. We reviewed the studies investigating nursing Informatics (NI) in 
Turkey. Our review showed that previous NI studies in Turkey heavily focused on 
the attitudes of clinicians towards technology. Our literature review allows for 
developing policies and strategies to motivate NI studies in similar countries. 

Keywords. Nursing Informatics, Turkey, computer literacy, computer use.  

1. Introduction 

The use of nursing information technology systems varying from associated with the 
documentation of the medical records of patients to the analysis of data concerning 
patient care guide in all domains for a nurse. The purpose of this study is to identify 
review the studies investigating nursing Informatics in Turkey. 

2. Methods 

The search was performed using the databases of Medline, Pubmed and Cumulative 
Index to Nursing and Allied Health Literature (CINAHL). The studies about the 
nursing Informatics in Turkey were published in the national and international journals 
were evaluated. A literature research was undertaken until September 2015. 

3. Results 

A total of fifteen national and international publications were identified and of them; 
ten were evaluated as part of the study according to inclusion criteria. All of the studies 
included in this paper were descriptive cross-sectional studies investigating nursing 
Informatics. Our review showed that previous nursing informatics studies in Turkey 
heavily focused on the attitudes of clinicians towards technology.  
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TR-07058 Campus Antalya, Turkey. Tel: +90 242 227 45 36.  Fax: +90 242 227 45 40 
E-mail: sengulakdeniz@akdeniz.edu.tr; sengulakdeniz07@gmail.com 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-817

817



4. Discussion 

Literature reviews of nursing informatics studies in Turkey can allow us to develop 
policies and strategies to motivate these studies in similar countries. 
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Development Needs of Electronic Nursing 
Discharge Summaries in Finland 
Anne KUUSISTOa, c,, Paula ASIKAINEN 

b and Kaija SARANTOc 

a, b
  Satakunta Hospital District, Finland 

c University of Eastern Finland, Finland 

Abstract. In this study the development needs of Electronic Nursing Discharge 
summaries (ENDS) mentioned by nursing professionals are classified and addressed 
using the FITT model (“Fit between Individuals, Task and Technology”) framework. 

Keywords. Electronic Nursing Discharge summary, FITT-model  

1. Introduction 

In Finland the starting point of ENDS is that information content is structured and 
follows up the nursing process model. ENDS can support information exchange and 
continuity of patient care. However their use has not been established, documenting 
habits vary and their content is not up to date. The purpose of this study was to describe 
how ENDS should be developed. 

2. Material and methods 

Cross-sectional study data were collected electronically using a previously tested 
questionnaire in 2012 in one hospital district in Finland where ENDS has been used 
since 2005. In this presentation the focus is on one open-ended question “How would 
you develop the ENDS?” FITT model framework was used in analysis of the question. 

3. Results 

A total of 180 nursing professionals working in primary care participated in the study. 
The developing needs in the FITT model framework (individual, task and technology) 
mentioned by 37 professionals will be available in conference. 

4. Discussion 

Respondents were aware of usefulness of ENDS and there´s a need to further develop it.  
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Reporting Patient Safety Events: A Cross-
Cultural Trial 

Weiying SHANa , Weichao SHANa, Na YANGa, Heng ZHANG a, Qing LIa and Rong 
ZHANGa and Chen LIANGb, 1 ,  Yang GONGb,2 

a
 Chengde Medical College, China 

bThe University of Texas Health Science Center at Houston, USA 

1. Introduction 

Incident reporting is one of the major contributions to perinatal safety since 
communication and teamwork related issues are identified as leading causes of 
perinatal incidents. To maintain a high level of perinatal safety, it is critical to 
recognize problems and to prevent them from recurring. The challenges of reporting 
perinatal incidents remain in incompleteness in terms of reported data and substantial 
analytical bias. This study aims to utilize the Common Formats to report perinatal 
incidents. A cross-cultural study was performed by (1) translating relevant Common 
Formats into Chinese; (2) utilizing translated forms to report perinatal incident in a 
Chinese hospital; (3) employing a cross-cultural discussion. 

2. Methods 

2.1. Cross-cultural translation and adaptation of the Common Formats 

Seven independent health care professionals were involved in the cross-cultural 
translation and adaptation of the Common Formats. The task includes translation, back-
translation, and reconciliation [1]. (1) Five perinatal related forms were translated to 
Chinese, which comprise of healthcare event reporting form, patient information form, 
summary of initial report, Perinatal Form, and Perinatal Event Description. Translators 
A and B performed the translation. (2) Translators C and D performed the back-
translation. (3) In the reconciliation, translators E, F, and G compared the original text 
with the back-translated text for issues. A reconciliation report with notes of these 
issues and the recommended edits and adjustments was sent to the panel of seven 
translators (A, B, C, D, E, F, and G) for discussion. A consolidated version of Chinese 
translation is formed once all issued are addressed.  

2.2. Reporting and Data Collection 

The Perinatal Form and Perinatal Event Description were utilized to report a perinatal 
incident from a Chinese hospital. Twenty-one graduate students in a School of Nursing 
participated in the reporting. Each participant provided general information including 
education, degree, specialty, and clinical training prior to the reporting. 

                                                           1 SHAN, Weiying and LIANG contributed equally to this work 2 yang.gong@uth.tmc.edu  Address: 7000 Fannin St. Suite 600, Houston, Texas 77030, USA. 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-820

820



3. Results 

The demographic characteristics of the participants are shown in Table 1. The Perinatal 
Form comprises of 20 items directly related to perinatal incident. For a complete form, 
please direct to https://www.psoppc.org/web/patientsafety/version-1.2_documents, and 
access Perinatal Form. The discrepant responses were found in five items (25 %): Item 
5,Item 6,Item 11,Item 16 and Item 19. 

In Item 5, four participants accounted only the neonate was affected by the event, 
while the rest accounted both of mother and neonate. In Item 6, 16 participants 
identified the outcomes to mother as ‘injury to body part or organ’, whereas the rest 
specified ‘psychological influence’. In Item 11, 19 participants chose ‘Birth 
trauma/injury as listed under ICD-9-CM 767 or ICD-10-CM P10-P15’, whereas one 
chose ‘Five-minute Apgar < 7 and birthweight > 2500 grams’ and the other one chose 
both. In Item 16, 15 participants identified an induced labor, while five other 
participants identified an augmented labor, and one specified ‘unknown’. In Item 19, 
14 participants identified there was no instrumentation used to assist vaginal delivery, 
whereas the rest identified ‘unknown’. 

Table 1. Demographic characteristics of the participants.  

Characteristics n % Characteristics n % 
School grade   Area of research   

1st year 11 52.3 Nursing management 4 19.0 
2nd year 6 28.5 Surgical nursing 1 4.7 
3rd year 4 19.0 Nosocomial infection management 1 4.7 

Previous clinical training   Nursing ethics 1 4.7 
Urinary surgery 2 9.5 Psychiatric nursing 4 19.0 
ICU 1 4.7 Aged nursing 1 4.7 
Pediatrics  1 4.7 Nursing of gynecology and obstetrics 1 4.7 
Gynecology and obstetrics 2 9.5 Nursing education 4 19.0 
Surgery 1 4.7 Nursing psychology 4 19.0 
Endocrinology 1 4.7    
No previous clinical training 13 61.9    

The percentage is rounded to tenths. 

4. Discussion 

The results demonstrate the validity of the cross-cultural translation and diversity in a 
typical perinatal incident reported by Chinese clinicians. These findings suggest (1) an 
imperative need of cross-cultural study on incident reporting; (2) the significant role an 
incident reporter can play; (3) future direction of incident reporting and patient safety 
culture. 
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Using Hospital Information System Data to 

Shangping ZHAOa and Hong CHENa,1 and Ling FENGb  
a

 Department of Nursing, West China Hospital, Sichuan University 
b Neurology Department, West China Hospital, Sichuan University 

Abstract. Aim Using hospital information system (HIS) data to capture nurse 
workload. Method Direct and indirect nursing items were included by survey and 
group discussion, workload of nurses is calculated by the work hour measurement 
of nursing item. Nursing items were matching with HIS index. An ETL (Extract, 
Transform, Load) tool, Microsoft SSIS, is to capture all HIS index if it happened 
in a day. Results The workload of a ward can be calculated automatically the day 
before. Discussion This study provides a new approach to achieve nursing 
workload. However, a confirmatory study should be implemented in the future to 
verify the reliability of workload. 

Keywords. Nursing workload, Hospital information system, Nursing item 

1. Introduction 

Nursing human resources allocation can affect the patient outcomes, work experience 
of nursing staff and hospital operational efficiency directly or indirectly [1-2]. 
Traditional nursing allocation methods cannot resolve the unbalanced nurses wandering 
between work overload and redundancy completely [3]. The Hospital Information 
System (HIS) includes big data about patient healthcare and nursing care activities 
from admission to discharge. However, only 5% to 10% are used for analysis [4]. 
Using HIS data is a promising method to calculate the workload of nurse. Therefore, 
this study used HIS data to capture nurse workload. 

2. Methods 

This study firstly established nursing items through the method of survey and group 
discussion. Then work hour of each nursing item were measured by stopwatch time 
measurement method and individual written 24h recording in West China Hospital, 
Sichuan University, a tertiary hospital for medical, teaching, scientific research, and 
prevention in the west of China.  

Based on HIS index which already had, nursing item contain “order” item and 
“non-order” item. “Non-order” items will synthesize a HIS index. “Order” item have 
two situations: if they are same context, nursing item is equal to HIS index; if HIS is a 
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part of nursing activity, several nursing item will synthesize a HIS index. This progress 
is prepared for the system parameters to calculate the nursing workload automatically, 
rather than daily manual statistics.This study use an ETL (Extract, Transform, Load) 
tool, Microsoft SSIS to import the work hour of each HIS index into HIS. 

3. Results 

Measured direct nursing items have 92 items. Total number of times is 7954. Recorded 
indirect nursing items have 21 items. After this synthesize process have been done, 
Microsoft SSIS import the work hour of each HIS index into HIS (Table 1). Therefore, 
total work hour of a ward everyday can be calculated automatically from HIS. 

Table 1.  HIS items with work hour and constraint rule (part) 

HIS item Work hour 
(min  

Order 
code 

Order  Constraint rule 

Admission 41.09   Data come from HIS 

Discharge/transfer 46.07    

Blood pressure 
measurement 

2.59 7289||1 Blood 
measurement 

Based on frequency of 
orders 

… (76 indexes omit) …… …… …… …… 

4. Discussion 

This study capture the nursing workload based on the HIS index the day before. This 
method provides a new approach to achieve nursing workload. Moreover, the work 
hour of nursing item should be adjusted at regular intervals, and confirmatory study 
should be implemented in the future to verify the reliability of workload.  
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A Study on the Effect on Scheduling and 
Management of Surgeries with the 
Introduction of Excellent Medical 

Information 
Tsai Ching ���

National Taiwan University Hospital Yun-Lin Branch 

Abstract. The services of OR play an important role in the medical business for 
department of surgery. The most important issue for OR is about the scheduling 
and management of surgeries. Good surgery schedule could elevate the utilization 
efficiency of OR. Therefore, the introduction of excellent medical information can 
both dramatically elevate the work efficiency of health care employees and reduce 
workload to reach win-win benefits in both management and performance. 

Keywords. operation room, scheduling,first operation,planning, performances.

1. Introduction

Operation Room is the best representative for the combination of artificial intelligence 
and technology in the medical profession. In the past, the scheduling of surgeries is 
usually determined by the rule of thumb and the constraints of resources and thus 
resulting in the derivative problems including overtime services of staff, inefficient 
usage of existing services, long waiting time of patients, and etc. Taking advantage of 
the development of information technology such as multiplex of information and fast 
computer power, OR resources could be allocated efficiently and fairly under the 
premise that the safety of patients and the quality of medical care are not affected. 
Establishment of an effective planning system for surgery scheduling could ensure the 
provision of accurate surgical scheduling and the elevation of both use efficiency of OR 
and performances[1] .

2. Methods

Method and Object of Study 
Retrospective approaches are adopted in this study with the research objects as one 

OR in the university hospital in central and southern Taiwan. Data about the medical 
information systems about surgeries before and after alteration are collected to undergo 
investigation and analyses. Both data using old scheduling operation system in 2013 
and new introduced medical information scheduling system for surgeries in 2014 are 
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compared to analyze the differences before and after the introduction of OR to 
investigate the service effectiveness of Operation Room.

3. Results

 (1)The completion rate for the surgeries scheduled elevates from 93.8% to 96.5%. 
(2) The time rate for the first surgery is elevated from 95.4% to 98.1%. 
(3)The cancellation rate for the surgeries is lowered from 6.4% to 4.2%. 
(4)The accumulated leave hours is lowered from 726 hours to 128 hours, which is the 

best improvement.

4. Discussion

From the above we know that Operation Room plays an absolutely important role 
in the services provided by the hospital. Since reaching best interests with limited 
resources to allow the best benefits of resource allocation is the main appeal of 
effective OR, the effective planning and management of OR thus become very vital. 
Effectiveness-oriented surgical scheduling can provide fast and effective aids with the 
help of advanced technology to elevate the performance of services and business[2] .
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Emergency Information Systems for 
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Abstract. This study was designed to investigate child abuse and sexual assault in 
the emergency medical treatment process, child abuse and sexual assault a total of  
2014  years of the city informed of 82 accounted for 23 hospital. The use of 
teamwork and information systems intervention before and after, child abuse and 
sexual assault for the time required for medical treatment, the effectiveness of 
valuation step.Project object for child abuse and sexual abuse of patients in the 
emergency room. I Data were collected using direct observation and retrospective 
chart review method. The results show medical record was reduced from 11 to 4 
step step; time from 1 hour 52 minutes to 46 minutes, greatly enhance emergency 
service satisfaction. 

Keywords. Emergency, Information Systems, child abuse, sexual assault, work 
flow 

1. Introduction 

This study was designed to investigate child abuse and sexual assault in the emergency 
medical treatment process, child abuse and sexual assault a total of 2014 years of the 
city informed of 82 accounted for 23 hospital. 

2. Methods 

The use of teamwork and information systems intervention before and after, child 
abuse and sexual assault for the time required for medical treatment, the effectiveness 
of valuation step.Project object for child abuse and sexual abuse of patients in the 
emergency room. Data were collected using direct observation and retrospective chart 
review method. 
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3. Results 

The results show medical record was reduced from 11 to 4 step step; time from 1 hour 
52 minutes to 46 minutes 

4. Discussion 

Greatly enhance emergency service satisfaction. 
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Effect of Automatic Inpatient Fall 
Prediction Using Routinely Captured EMR 

Data: Preliminary Results 
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a Department of Nursing, Inha University, Incheon, South Korea 
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Abstract. The increasing adoption of electronic medical record (EMR) systems 
including nursing documentation worldwide provides opportunities for improving 
patient safety by the automatic prediction of adverse events using EMR data. An 
inpatient fall is a preventable adverse event that can be managed more effectively 
and efficiently through a data-driven predictive approach. This study implemented 
a new approach and explored its effects in neurologic inpatient units. The results 
suggest that integrating an automatic fall prediction system with the EMR system 
could reduce inpatient falls. 

Keywords. Falls, inpatient setting, electronic medical records, prediction 

1. Introduction 

Falls reportedly account for up to 70% of accidents among hospital inpatients. 
Reducing falls has been a frequent target of strategies for improving the quality of 
patient care.(1) This study explored the feasibility of automatically predicting falls 
using routinely captured electronic medical record (EMR) data. 

2 .  Methods:  

We retrospectively developed a Bayesian network prediction model using the EMR 
data of a tertiary teaching hospital in Korea, and implemented this model as an alert 
system integrated into the EMR system. We compared the prevalence of falls in a 32-
bed neurologic medical unit (intervention group) and in a 32-bed neurologic surgical 
unit (control  group) over a 6-month postimplementation period. We  also compared 
the performance of the system with that of the hospital STRATIFY tool. 

3. Results:  

We reviewed 1,848 patient charts. There were 20 falls among 1,105 patients in the 
intervention group; this rate of 1.81% was similar to that of 1.78% during the 
preimplementation period. The prevalence in the control group increased from 0.89% 
to 1.62% (12 falls among 743 patients). The new system showed better performance 
than the STRATIFY tool (sensitivity: 0.65 vs. 0.55; specificity: 0.67 vs. 0.54). 
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4 .  Discussion:  

Integrating an automatic fall prediction system with the EMR system could reduce 
inpatient falls. Future studies should attempt to improve the predictive ability. 
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Design of an Electronic Reminder System 
for Supporting the Integerity of Nursing 
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Abstract. The integrity of electronic nursing records (ENRs) stands for the quality 
of medical records. But patients’ conditions are varied (e.g. not every patient had 
wound or need fall prevention), to achieve the integrity of ENRs depends much on 
clinical nurses’ attention. Our study site, an one 2,300-bed hospital in northern 
Taiwan, there are a total of 20 ENRs including nursing assessments, nursing care 
plan, discharge planning etc. implemented in the whole hospital before 2014. It 
become important to help clinical nurses to decrease their human recall burden to 
complete these records. Thus, the purpose of this study was to design an ENRs 
reminder system (NRS) to facilitate nursing recording process. The research team 
consisted of an ENR engineer, a clinical head nurse and a nursing informatics 
specialist began to investigate NRS through three phases (e.g. information 
requirements; design and implementation). In early 2014, a qualitative research 
method was used to identify NRS information requirements through both groups 
(e.g. clinical nurses and their head nurses) focus interviews. According to the their 
requirements, one prototype was created by the nursing informatics specialist. 
Then the engineer used Microsoft Visual Studio 2012, C#, and Oracle to 
designed a web-based NRS (Figure 1). Then the integrity reminder system 
which including a total of twelve electronic nursing records was designed and 
the preliminary accuracy validation of the system was 100%. NRS could be 
used to support nursing recording process and prepared for implementing in 
the following phase. 

Keywords. Nurse Care Records, Decision Support, Integrity, Nursing Informatics 

City, Taiwan, R.O.C.,11221. E-mail: evita@ym.edu.tw 
 

1 R407, Nursing Building, National Yang-Ming University No155, Li-Nong St., Beitou Dist., Taipei 

                                                           

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-830

830



 

 

Figure 1 The snapshot of Nursing Reminder System
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Discussion on the Initial Use of Nursing 
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Abstract. Information technological advances to develop health care-related 
systems, Improve clinical efficiency through introducing information technology, 
Simplify processes to enhance the quality of nursing care. Study investigated the 
regional hospital nurses after initial information system  the use of satisfaction 
surveys, Study for unit 50-bit nurse the use questionnaires collection, not satisfied 
is 30%, For analysis in found to be not satisfied.1. Aged between 38-50 years 
old.2.The operating practices are not familiar.3. Typing is siow the fee time is 
more long.4. The slow operation of the system.5. Information ability is low. For 
the above reasons and after improvement and guidance dissatisfaction reduced to 
5%, multi-enhancing information related to education and training in future, 
Increase nurses  information literacy competency. 

Keywords. Information Nurse Age Education Satisfaction 

1. Introduction 

Study investigated the regional hospital nurses after initial information system 

2. Methods 

50 nurses using questionnaire collection  

3. Results 

After improvement dissatisfied 30% reduced to 5% 

4. Discussion 

Increasing information education and training in future.  
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b
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c
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Abstract. Presentation of the computerized structure to implement, in a university 
hospital in the South of Brazil, the Patients Classification System of Perroca, 
which categorizes patients according to the care complexity. This solution also 
aims to corroborate a recent study at the hospital, which evidenced that the 
increasing workload presents a direct relation with the institutional quality 
indicators. The tools used were the Google applications with high productivity 
interconnecting the topic knowledge on behalf of the nursing professionals and 
information technology professionals. 

Keywords. Patient classification systems, Patient safety, Workload, Cloud. 

1. Introduction 

The patient classification system (PCS) of Perroca [1] is an important tool for Nursing 
in the Brazilian scenario to sort the care complexity or patient acuity. This tool, in 
addition to providing a better care planning, allows the adequate staff sizing, with 
direct repercussion in workload control. Previous studies in the institution indicate an 
increased dependency degree of hospitalized patients [2,3]. The computerization of a 
validated instrument as the PCS makes the data collection more effective and dynamic, 
and allows monitoring the professional actions. This study objective is to present the 
computerized structure that enables the use of the PCS in cloud technology in the 
hospital.  

2. Methods 

This technological production development project was based on software engineering, 
which comprises seven phases (Problem Acknowledgement, Feasibility Study, 
Analysis, Project, Testing and Maintenance) [4]. Development of a computerized 
solution of PCS using Google Apps. The electronic form is filled out by the nurse via 
mobile device or on computers. For every inclusion of a form a row is generated in 
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Google spreadsheet, the sheets implemented containing tabs that group by bed, date 
and patient dependence degree, according to the care classification level (minimum, 
intermediate, semi-intensive and intensive). This computerized solution is on a website 
hosted in the cloud that was also developed with the Google tool with access profile 
controls to the information through the use of Google Groups and sharing rules. 

3. Results  

The patient classification system (PCS) of Perroca allows evaluating the nursing 
workload and adjusting human resources (Figure 1). The tool use on Google platform 
provided the development, interconnecting the topic knowledge on behalf of the 
nursing and information technology professionals. The computerized solution was 
constructed to allow other forms, in addition to the PCS tool, to be included in the 
future.  

 
Figure 1. Layout of the PCS homepage 

4. Discussion 

The application of this technological solution optimizes the nurses’ time and 
contributes in the qualification of information and care records. The project is in the 
implementation phase and requires systematic reviews and updates.  
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Patient Classification System (PCS)
This instrument is made in nine care areas; each indicator has 
graduation 1-4, indicating increasing intensity of care 
complexity; the patient should be classified in all indicators inOrientations: 

• Classify the patient daily; 
• Apply the scale on the fixed schedule pre established by 

the Unit; 
• Consider the nursing care provided in the previous 24 

hours; 
• If in doubt between two levels, always scoring the highest 

level of care complexity; 
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Abstract. This study objective to describe the cloud Nursing Activities Score 
implementation process in the Intensive Care Unit of the Post-Anesthesia 
Recovery Room. It is a case study. The tools used were the Google applications 
with high productivity interconnecting the topic knowledge on behalf of the 
nursing professionals and information technology professionals. As partial results, 
it was determined that the average nursing staff workload in the ICU/PARR during 
the first 24 hours, according to the score on the scale, was 91.75 ± 18.2. Each point 
of NAS is converted into 14.4 minutes, which is equivalent to an average of 22 
working hours. Currently the instrument is implemented in the institution, 
reinforcing the need to update and raise awareness concerning the need to maintain 
the new routine. 

Keywords. Nursing Informatics, Cloud, Patient safety, Workload, Nursing care, 
Intensive care units 

1. Introduction 

Given the increasing complexity that involves health care, the nurse has been 
occupying an indispensable role in the services management, in order to ensure the 
safety and quality of the provided care. The Nursing Activities Score (NAS) is an 
instrument developed by Miranda et al [1], which contributes in this respect to the 
classification of patients and evaluation of nursing staff workload in intensive care 
units [1,2]. The post-operative care to patients undergoing large surgeries that require 
intensive care is provided in the Intensive Care Unit (ICU) of the Post-Anesthesia 
Recovery Room (ICU/PARR). In this unit, the nurses began to use the NAS in 2011, 
with the purpose of improving the nursing care management regarding the existing 
nursing human resources. Therefore, this study aims to describe the cloud NAS 
implementation process in the ICU/PARR of Hospital de Clínicas de Porto Alegre 
(HCPA), teaching hospital of Federal University. 
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2. Methods 

It is a case study. This is the development of a computerized solution of NAS using 
Google Apps (Google Forms, Google Spreadsheets, Google Groups and Google sites). 
The NAS system is composed of two modules. The first module is managerial and is 
intended for NAS electronic form construction, which will be used in the data 
collection field in the intensive care units of HCPA. The second module is operational 
and will be used in mobiles, i.e. for handhelds or fixed computers that allow the 
module use on a wireless network. The access is done through the Wi-Fi (Wireless 
Fidelity) system that offers wireless access to the Internet of the HCPA through a 
broadband connection. This system was designed to run on the internet, through the site 
hosted on Google sites, with cloud storage, and access profile controls to information 
through the use of Google Groups with sharing rules. On line tabs present a panorama 
of that UTI situation, enabling actions in order to ensure the care quality and safety.  

3. Partials Results and Discussion 

The NAS implementation process started in 2010, after the disclosure of the Collegiate 
Board Resolution of the National Agency of Sanitary Surveillance (RDC 7), which 
defines the obligation of UTIs usage of an instrument that quantifies the need for the 
patients nursing care. The pilot project was implemented in the critical patients’ areas 
(adult and pediatric UTIs, Post-Anesthesia Recovery Unit and Coronary Care Unit). In 
this process, some obstacles had to be overcome, such as the lack of knowledge 
regarding the instrument, the instrument's adequacy with the unit reality, the 
valorization trend according to the increased demand, time, and completion criteria 
standardization. As partial results, it was determined that the average nursing staff 
workload in the ICU/PARR during the first 24 hours, according to the score on the 
scale, was 91.75 ± 18.2. Each point of NAS is converted into 14.4 minutes, which is 
equivalent to an average of 22 working hours. Currently the instrument is implemented 
in the institution, reinforcing the need to update and raise awareness concerning the 
need to maintain the new routine. 

4. Conclusion 

The tool use on Google platform provided a high productivity in the development by 
interconnecting the topic knowledge on behalf of the nursing and information 
technology professionals. In addition to allowing the approximation of nurses with the 
results and as a care and administrative tool, targeting and qualifying the care to critical 
patients. 
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1. Introduction 

Approximately 2.9 million inpatients and outpatients are treated by a national 
university hospital per year by approximately 6000 employees in Korea. Healthy work 
cultures are crucial for patient-centered care. The purpose of this study is to test 
feasibility of network analysis to measure degree of teamwork in a national hospital.  

2. Methods 

Survey was used to measure the degree of collaboration among staffs before and after a 
teamwork intervention. Questions were developed based on the social exchange theory1 
by the authors. Online survey have been collected via e-mail after obtaining the written 
informed consent. Latent groups were identified and network measures were calculated. 

3. Results 

The study is in progress. Teamwork network structure (pre) were visualized (Figure 1). 

 
Figure 1. Collaboration networks among staffs in an urban hospital 
 

4. Discussion and Conclusion 

Network measures can be useful for capturing degree of teamwork over time. An 
innovative network analysis were applicable for hospital administrators to measure 
efficiently the degree of teamwork among staffs. Most staffs were willing to be 
identified their names when they are identified as an important leader. Network 
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analysis applying social exchange theory was useful in understanding staffs’ 
collaboration behaviors in an acute care setting. 

5. Acknowledgments: Wonhee Shim, RN, Meehyun Yun, RN for data collection 
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Abstract. Nurse used to be the first one to be investigated in a drug adverse event. 
Our newly hospital-wide implemented home-made mobile chemotherapy 
medication support system, which has released our nurses from the traditional 
heavy 2-nurse-double-checking loading, was unexpectedly used to protect our 
nurses from being suspected in a recent event of over delivery of infusion. The 
outcome turned us to reexamine the device maintenance and test protocols. 

Keywords. Mobile Nursing, Chemotherapy Medication, Adverse Event, Medical 
Device 

1. Introduction 

A home-made intelligent mobile chemotherapy medication administration support 
system was put online hospital-wide to take care of all in-hospital patients with 
chemotherapy prescriptions, about 4000-5000 annually, in our 805-bed medical center 
in Taipei in April, 2015 [1]. The system has been very welcomed by our nurses not 
only because it removed our nurses from the traditional heavy 2-nurse double checking 
loading, but also it successfully prevents all related adverse events so far.  In early July, 
one serious adverse event of over delivery of infusion was reported in which the patient 
felt the infusion ran too fast and called the nurse. The pumping rate showed 260 cc/hr. 
instead, not the correct 52 cc/hr. The situation was well taken care of and no harm was 
made to the patient. The investigation began immediately and the caring nurse suffered 
a great pressure because she could not remember what she has exactly done with the 
pumper. 
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2. Process 

The investigation was initiated right after the event with three plausible scenarios: (1) 
the nurse failed to enter the right pumping rate, (2) the patient or his family mistakenly 
made the change, and (3) the medical device error. Nurse and patients were interviewed, 
system logs were examined, and the device was sent back to the maintenance company 
for checking. 

3. Results 

At the first run of investigation, the patient/family scenario was first ruled out because 
there was no reason for them to do so and they were incapable of doing it. The nurse 
replied that she did follow the protocol to set the pumping rates but she could not 
exactly remember the details. Then, the device test report showed 100% normal which 
left the investigation team seriously considered the possibility that the nurse might 
make the mistake. However, when the system logs, which the pumping parameters set 
by nurses were all transformed into image format for double checking, were retrieved 
and showed what rate nurse exactly set (Figure 1), nurse and the nursing department 
felt totally relieved. Our nurse did set the correct rate. To prove our nurses’ innocence 
was never the reason why we developed the mobile system! 
 

 
Figure 1. The image files, saved as logs, showed that nurse correctly set the pumping rate to 52 cc/hr. 

4. Current Direction of Investigation 

It appears that neither patient nor nurse should be blamed for the adverse event. 
Though the test report showed 100% normal for the device, the nursing department 
tested the pumping speed for all pumper and found one was abnormal. We were 
curious about the device quality and studied whether the normal test protocol could be 
sensitive to find the technical defect happening to us. There is still no answer why the 
pumping rate mysteriously changed from 52 to 260 and this error cannot be prevented 
by any checking mechanism, not even the traditional 2 nurse model, because it 
happened afterwards. We keep working on with the device test technicians for the 
reasons and independently test the devices on our own. 
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Abstract. This abstract describes an evaluation of an action research project 
conducted to improve nursing documentation practice in four municipalities in 
Norway. In an explorative design, four focus group interviews and two individual 
interviews were conducted. The interview data were analyzed using content 
analysis. Three themes emerged: healthcare professionals perceived the 
documentation process as complicated; they experienced competing interests; and 
they highlighted a clear and visible leader as important for success. This study 
provides knowledge about the importance of collaboration and involvement of 
stakeholders when developing electronic health record systems. 

Keywords. evaluation, nursing process, electronic healthcare record, usability 
issues. 

1. Introduction 

Documentation of individualized patient care is important for improving quality and 
continuity of healthcare in transition between different healthcare services and in daily 
patient care [1,2]. The documentation must contain planned and performed care to 
ensure patient safety and to serve as a tool for communication among healthcare 
professionals [3]. High-quality documentation is demanded by law [4,5]. A care plan 
should be an integrated part of the patient record. The lack of opportunity to create care 
plans is a challenge for healthcare professionals [6]. Electronic health record (EHR) 
systems have been implemented and used for over fifteen years in Norwegian 
municipalities. However, a lack of accuracy and quality is still identified in the nursing 
documentation.  

2. Methods 

With an explorative design, four focus groups and two individual interviews were 
conducted. The interview questions focused on the intervention implemented into the 
EHR system during this action research project. The aim of this study was to describe 
healthcare professional’s experiences and perceptions of an action research project 
conducted to improve nursing documentation practices in four municipalities in 
Norway. Qualitative content analysis was used [7]. 
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3. Results  

The documentation process was experienced as complicated, healthcare professionals 
perceived competing interests. A clear and visible leader was perceived as important 
for success. The participants described their situation as complicated, with regards to 
nursing, continuity, and documentation, including EHR functionalities and knowledge 
about documentation. They highlighted the importance of a positive attitude and a 
supportive culture of the organization. About competing interests, they referred to three 
subthemes: holistic care and use of EHR system, time required, and use of the 
evidence-based guideline.  

4. Discussion 

With a complicated documentation process, the healthcare professionals felt lack of 
time. They expressed that they wanted to be bedside and did not manage to follow-up 
the care plans. This challenge highlighted continuity. A clear and visible manager may 
include that employees know what to do. Findings from this study showed that 
healthcare professionals wanted a leader to assume responsibility for processes and 
continuity. Involving healthcare professionals in all phases of the project was a key to 
success. Lack of functionalities in the EHR system used in this study and usability 
issues caused a vulnerable situation. The healthcare professionals felt that the 
intervention was complicated; however, at the same time important for patients safety. 
Strategies for a stronger collaboration between policy-makers, EHR-vendors, and 
healthcare professionals are recommended. 
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Abstract. Blood transfusion is an important but complex and high-risky clinical 
procedure. Any error could cause serious injuries to patients. To better assure the 
procedure safety, we enhancing our home-made blood transfusion platform with 
new clinic decision support components to assure patient’s identity and to inform 
clinicians of any event in time. So far, our transfusion incidence case has been 
reduced to 0 from 9 before the system implemented. 

Keywords. Blood Transfusion, Patient Safety, Decision Support, Transfusion 
Incidence 

1. Introduction

Blood transfusion has been a complicated and high-risky clinical procedure. Therefore 
it will not be a surprise that error will occur in some places by someone at some time 
and some of these errors might be deadly1. An effective support system to assure the 
safety appears urgently needed. We enhanced and built a new blood transfusion 
platform with decision support module to better guarantee the safety. 

2. Methods

The platform was designed in a 2,400-bed medical center in Taipei. A new module was 
added to the current CPOE, LIS and NIS systems. Seven new features of the platform 
were designed: (1) assuring the patient identification with barcode techniques; (2) 
designing a structured order entry; (3) proactively reminding the physicians with 
patient’s previous blood transfusion reaction with related precautions including the use 
of leukoreduction filter; (4) automatically reminding physicians the happening of 
reaction and suggesting relevant test; (5) automatically saving the vital signs and blood 
pressure data to nursing records (Figure 1); (6) building a complete traceability log 
system as shown in Figure 2; and (7) supporting data analysis.
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3. Results

The new blood transfusion platform integrated the workflow and reduced the time of 
blood component preparation. Cost saving was about NT$12,900 per year. The barcode 
correctly identified patients and monitored the entire transfusion process. The rate of 
blood transfusion reaction report is raised from 0.39% to 0.77%, and transfusion
incident was reduce from 9 to 0.

4. Conclusion

A better design of clinical decision support module with barcode technology could 
improve the safety of the blood transmission procedure. 

Figure 1. Transfusion record system Figure 2. A complete traceability log system
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Abstract. This study investigated the major NIS implementation factors and their 
capability of predicting the effectiveness of NIS implementation by using the 
clinical information systems success model. The triangulation method was 
employed in this study. A total of 348 nurses were recruited from regional 
hospitals in two districts of Taipei through purposive sampling. Research data 
were collected through questionnaires and focus group interviews 3 and 6 months 
after an NIS was implemented at their hospital. The result show the explanatory 
power of use dependence, use satisfaction, and net benefits in predicting NIS 
effectiveness was approximately 64.5%–89.4%. The explanatory power of net 
benefits in predicting NIS effectiveness after 3 and 6 months exceeded 80%. The 
nurses reported that NIS implementation changed their workflow and positively 
influenced medication administration safety. This study empirically identified the 
critical factors that affect the successful implementation of NISs and reported the
nurses’ experience of NIS use. 

Keywords. Nursing information systems; Clinical information systems success 
model; System user satisfaction; Use dependence

1. Introduction

In the current era of rapidly advancing information technology, information 
systems are increasingly being adopted in clinical nursing care to improve the quality 
of nursing care and the efficiency of nursing administration. In this regard, domestic 
hospitals are increasingly implementing nursing information systems (NISs). Most 
studies investigating the effectiveness of these systems have evaluated NIS acceptance 
according to satisfaction among nurses, whereas few studies have focused on their 
quality and functionality. Therefore, this study investigated the major NIS 
implementation factors and their capability of predicting the effectiveness of NIS 
implementation by using the clinical information systems success model. 
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Research data were collected through questionnaires and focus group interviews 3 
and 6 months after an NIS was implemented at their hospital. The questionnaire 
comprised four dimensions: system performance, information quality, social influence, 
and facilitating conditions. In addition, use dependence, use satisfaction, and net 
benefits of the NIS were recorded. The nurses’ subjective opinions regarding the NIS 
implementation process were obtained through focus group interviews. 

3. Results

The results of this study are as follows: (a) The mean scores of various NIS 
implementation factors, the nurses’ use dependence and use satisfaction, and the net 
benefits of NIS 6 months after NIS implementation were higher than the mean scores 3 
months after the implementation. (b) Various factors of NIS implementation were 
positively correlated with the nurses’ use dependence and use satisfaction and the net 
benefits of NIS. (c) The explanatory power of use dependence, use satisfaction, and net 
benefits in predicting NIS effectiveness was approximately 64.5%–89.4%. The 
explanatory power of net benefits in predicting NIS effectiveness after 3 and 6 months 
exceeded 80%. Among all nurses, medical nurses exhibited the highest NIS use 
satisfaction, whereas elderly and nonmedical nurses exhibited lowest use dependence. 
In addition, the higher the use dependence and use satisfaction, the higher the net 
benefits of implementing NIS. 

4. Discussion

The nurses reported that NIS implementation changed their workflow and positively 
influenced medication administration safety. However, they also reported that the NIS 
hardware and software require further improvement. This study empirically identified 
the critical factors that affect the successful implementation of NISs and reported the 
nurses’ experience of NIS use. The identified factors can predict the success of 
implementing NISs in the future. 
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Abstract. Our nursing information system has been incomplete and not very 
reliable. The situation is not changed because our IT department is seriously 
understaffed and the HIS vendor is weak. We decided to take the responsibility to 
lead the development of our NIS using the Taiwan model to develop our TIGER-
based new strategies.  

Keywords. nursing information system, Task Force, informatics competency, 
TIGER, Taiwan Model 

1. Introduction 

The development of hospital information systems (HISs) in Central China lags behind 
than those in the coastal cities in terms of quality and scope. We are from one of 
leading medical centers in central China and started the HIS project in early 2000s and 
our “nursing information system (NIS)” went on line in 2008. However, the NIS is still 
incomplete, not reliable, and bothering our nurses. The current NIS was composed of 
TPR, execution of orders from EPOC, and very limited nursing assessment only. The 
situation has not been resolved because of small IT group, only 4, in our 1500-bed 
medical center and lack of nursing domain knowledge for our HIS vendor. We are 
determined to build our NIS with new strategies after we learned the successful stories 
from Taiwan in which clinical nurses build up their informatics competency and lead 
the design and development of NIS. 

2. Process 

Taiwan model [1][2] was used to plan our new NIS development strategies, which are 
composed of (1) promoting the informatics competency, (2) setting up and educating 
the core Task Force, (3) training professional informatics nurses, (4) redesigning the 
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usability of current NIS, and (5) building the leadership team composed of stakeholders  
and consultants from Taiwan. 

3. Results 

The director of nursing department is strongly determined to put the NIS in right track 
in coming three years. A WeChat NIS user group was established in 2014 to start 
collecting the usability problems and to serve as the communication and discussion 
platform. One experienced head nurse was assigned to serve as the full time 
coordinator, who was expected to be trained as an informatics nurse. As many as 53 
nurses, out of 1,159 as a total in my hospital, were interested, voluntarily, and 
determined to join the NIS Task Force. The work experience of the group ranges from 
1 to 27 years, with an average of 8.9 years. Their first assignment was to report the 
current NIS problems, as shown in Table 1. There are still many errors and redundancy. 
System is still not efficient. 
 
Table 1. The current problems with the nursing informatin system 

 Work Total Problem System Paper 
Data Inconsistency 8 (9%) 0 (0%) 8 (6%) 
Error 16 (18%) 5 (10%) 21 (15%) 
Need Decision Support 2 (2%) 0 (0%) 2 (1%) 
Redundancy 6 (7%) 16 (33%) 22 (16%) 
Time Consuming 6 (7%) 16 (33%) 22 (16%) 
Non-sharable 24 (27%) 7 (15%) 31 (23%) 
Lack of Data 10 (11%) 0 (0%) 10 (7%) 
Difficult to Use 10 (11%) 1 (2%) 11 (8%) 
Data Missing 6 (7%) 3 (6%) 9 (7%) 
Total 88  48  136  

4. Competency Training 

The competency training for the Task Force started in November, 2015 and two, out of 
four, runs of all-day-long courses were given. After-class discussion group meetings 
were made to enhance the learning effectiveness. Group members were highly 
motivated and some demo projects were successfully completed, such the intelligent 
bed-sore assessment support system. We are setting up the NI committee and the way 
to operate. 
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Clinical Knowledgebase Integration of 
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Abstract. Medicomp Point of Care Clinical Knowledgebase, MEDCIN® is designed 
to support integrated care documentation and the care planning functions of nurses and 
allied health professional. In electronic medical records (EMRs) starting with one or 
more clinical diagnoses and/or patient signs and symptoms, the capabilities of the 
MEDCIN® knowledgebase are used to prompt nursing terminology concepts following 
the American Nurses Association (ANA) nursing process [1]. The MEDCIN® 
diagnostic index dynamically constructs Interactive Plans of Care (PoC) using the six 
standards of the nursing process and allows aggregated data analysis. MEDCIN ® is 
widely used in the US by EMR clients and health information technology systems 
around the world.  

Keywords: Nursing Care Plan, Clinical Care Classification, CCC, Nursing 
Documentation  

1. Introduction  

The project began with the documentation of nursing requirements for a health 
information system using a standardized nursing terminology. The Clinical Care 
Classification (CCC) System was selected for data modeling [2]. The project purpose 
was to index the CCC nursing terminology to the full array of terminology standards 
and concepts in MEDCIN® with intelligent prompting allowing for the presentation 
and documentation of relevant clinical symptoms, history, physical findings, and 
diagnoses to the CCC from the CPT®, DSM, ICD, LOINC®, RxNorm, Snomed CT® 
and others for virtually any clinical condition [3].  

2. Methods 

The methodology used the MEDCIN® diagnostic index to provide intelligence linking 
of signs and symptoms, as well as clinical diagnoses to nursing diagnoses. The 
diagnostic index is used at the point of care via MEDCIN® intelligent prompting 
engineTM to suggest relevant nursing diagnoses using the clinical diagnoses or other 
signs and symptoms in a patient encounter. At the point of care, the diagnostic index 
focuses on nursing interventions relevant to CCC nursing diagnosis and carries the 
proper CCC code allowing for aggregate data analysis. 
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Figure 1: Clinical Care Classification (CCC) System Nursing Terminology in MEDCIN® Clinical 

Knowledgebase (© 2014 Medicomp). 

3. Results 

A new systematic methodology was developed to integrate a structured nursing 
terminology, the CCC System, as a contextual hierarchical tree into a clinical 
knowledgebase hierarchy: MEDCIN®. This methodology has populated the MEDCIN® 
clinical database with CCC nursing terminology and demonstrates that the contextual 
hierarchy is the appropriate method for integrating the CCC terminology in the clinical 
databases. 

4. Discussion 

This innovative methodology of a contextual hierarchy versus typical knowledgebase 
hierarchy supports the design of an electronic Plan of Care (PoC) following the nursing 
process. The sixth standard of the nursing process (evaluation) is used to measure the 
outcomes of nursing care and provide aggregated information benefiting patient care.  
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 The Automated Alert System for the Hospital 
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Unit manager in Seoul National University Hospital, Seoul, Korea 

Abstract. This report is about planning, developing, and implementing the 
automated alert system for the Hospital infection control and the safety of medical 
staffs about information on patients exposed to infection based on EMR Data in a 
tertiary hospital in Korea. 

Keywords. Alert system, Infection control  

1. Introduction 

Sharing information of patients who became exposed to infection is important to 
reduce further occurrence of infection in the hospital as well as to protect patients and 
medical staff from infection. There is an Electronic Medical Record (EMR) system for 
this purpose in Seoul National University Hospital (SNUH). Previously, in this EMR 
system, there was an alert system that shares information of infected patients, but 
medical staff had to manage the system manually by registering patients in the watch 
list or releasing them from the list after checking each of individual’s lab result, that 
required significant time and efforts among medical staff. As a result, this alert system 
was not widely used and information in the system became unreliable. That’s why we 
needed to develop an automated infection alert system that is highly accurate and easy 
to use.  

2. Methods 

We have formed a task force team for a new infection alert program, and developed 
and implemented the program from February 2014 to July 2014.  We defined data rules 
for the system, designed user interface for infection control and considered usability of 
the system. We defined 1) infectious disease items to be displayed on the screen, 2) 
automation rules of updating a list of infected patients corresponding to the lab result in 
EMR, and 3) rules of data migration for the past data record. The use interface includes 
a published guideline for infection control as well as patient’s infection record. We 
considered 1) how to increase the usability of the system and 2) how to enhance the 
quality of data in the system.  
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3. Results 

We defined 17 infections disease items to be displayed on alert system. Which include 
3 types of blood transmission. 7 types of contact transmission, 3 types of droplet 
transmission, and 4 types of airborne transmission. Among patients with infections, one 
with any of 10 items (e.g. HIV, MRSA h and VRE) is automatically registered based 
on the lab test result in EMR, and one with any of 12 items (e.g. MRSA  and Influenza) 
is automatically released from the system based on a lab test result or upon discharge.  

Data update is scheduled to process not in real time, but only once every night to 
avoid system overload. Data update history is logged. Infection registration or release 
can be done manually. There is information page regarding data update history and data 
rule in the user interface Users can also view all of seven guidelines of contact 
transmission at any time. One infection information is registered in the system, users 
can identify the information in a several different ways (e.g. icon blink, popup message, 
notification on various printouts) without checking alert system. In order to improve 
the quality of data in the alert system, all the lab results of patients who have had 
hepatitis B,C or HIV since 2000 are kept in the alert system, because recovery from 
these blood transmission diseases in difficult, we made a separate screen for 
administrators and unit managers. ) 

 

4. Discussion 

We were able to a highly accurate and convenient automated alert system that shares 
information of patients who got exposed to infection in Seoul National University 
Hospital. We expect not only to enhance the hospital infection control but also to 
increase the safety of medical staff from infection. Also we are planning to build this 
system in other branch hospitals. 
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Accounting Record System (Mars) 
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Abstract. The aim of the system is to achieve simplification of workflow, 

reduction of recording time, and increase the income for the study hospital. 

Methods: The project team decided to develop a multiple accounting record 

system that generates the account records based on the nursing records 

automatically, reduces the time and effort for nurses to review the procedure and 

provide another note of material consumption. Three configuration files were 

identified to demonstrate the relationship of treatments and reimbursement items. 

Results: The workflow was simplified. The nurses averagely reduced 10 minutes 

of daily recording time, and the reimbursement points have been increased by 

7.49%. Conclusion: The project streamlined the workflow and provides the 

institute a better way in finical management. 

Keywords. Multiple Accounting information system,  workflow, burden. 

1. Introduction 

The National Health Insurance (NHI) in Taiwan reimburses the healthcare services 

through fee for services. The nursing specialists were responsible to take care of the 

physical, mental, and social requirements of patients. While supporting the treatment 

procedures, it is also important to accurately record the treatments that had been 

provided and the use of medical materials and devices that the treatments consumed. It 

can be observed that recording the accounts has become a burden for nurses and a 

factor that caused their overtime duty. Using the information technology to support 

account recording has the potential in saving time and costs, and also provides a more 

effective way to do finance management [1]. The principle was not to change the 

nursing recording process and not to increase the burden of nurses, the project team 

analysis the workflow and aimed to develop a system that achieved simplification of 

workflow, reduction of recording time for nurses, and increase the income of the study 

hospital. 

2. Methods 

This study took place in hospital in northern Taiwan, which consists of 2,328 beds and 

employed 2,800 nurses. A nursing information system are 22 sub-systems in nursing 

information systems and the nursing workflow has managed to not to use paper records. 

Figure 1 shows the overview of the sub-systems. 
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Figure 1. 

The team evaluated the workflows of wards and intensive care units and discussed 

with the administration staffs. Through discussion, 17 NHI reimbursement rules were 

clarified and 223 NHI reimbursement items were defined. The discussion also found 

that 76% of the NHI reimbursement items were already included in NIS.� When a 

nursing record was noted down, the system the compare the items with the 

configuration files, and real-time computing were used to send out a notification to the 

storehouse subsidized system and the reimbursement system to do storage management 

and calculation management. A web-based system that was developed with C#, 

JavaScript, jQuery, AJAX, CSS, and using Oracle as database.    

3. Results 

The workflows of before and after the implementation of MARS were illustrated, the 

process of nurses to record the consumption of treatments has been simplified and the 

accounting information were generated automatically when the nursing records were 

done. The nursing specialists averagely reduced 10 minutes of daily recording time, 

and the NHI points have been increased by 7.49%. 

4. Discussion 

The development of accounting systems requires accurate logics and complies with the 

existed workflow. During the process, it has become clear that there is no consistency 

among the ward in how to records the consumed materials. In order to make the system 

verified the accounts automatically, the project team put great effort in verified the NHI 

rules and regulatory to insure the accuracy of the account information. The clarification 

streamlined the workflow and provides the institute a better way in finical management.  
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Abstract. Effective self-management can decrease up to 50% of heart failure 
hospitalizations. Unfortunately, self-management by patients with heart failure 
remains poor. This pilot study aimed to explore the use of text-mining to identify 
heart failure patients with ineffective self-management. We first built a 
comprehensive self-management vocabulary based on the literature and clinical 
notes review.  We then randomly selected 545 heart failure patients treated within 
Partners Healthcare hospitals (Boston, MA, USA) and conducted a regular 
expression search with the compiled vocabulary within 43,107 interdisciplinary 
clinical notes of these patients. We found that 38.2% (n= 208) patients had 
documentation of ineffective heart failure self-management in the domains of poor 
diet adherence (28.4%), missed medical encounters (26.4%) poor medication 
adherence (20.2%) and non-specified self-management issues (e.g., “compliance 
issues”, 34.6%). We showed the feasibility of using text-mining to identify 
patients with ineffective self-management. More natural language processing 
algorithms are needed to help busy clinicians identify these patients.   

Keywords. Heart failure, self-management, adherence, text mining, data mining  

1. Introduction 

Between one-third to half of all heart failure (HF) hospitalizations could be prevented if 
individuals with this condition were able to follow their self-management routines 
more effectively. Unfortunately, studies continue to show that self-management by 
patients with HF is generally poor. This pilot study aimed to explore the use of text-
mining to identify HF patients with ineffective self-management. 
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2. Methods 

For this pilot study, we randomly selected 2% (n=545) of all HF patients treated within 
hospitals of the Partners Healthcare System in Massachusetts (US) between 01/01/2011 
and 12/31/2013. Patient data was extracted from our electronic health record (EHR) 
systems that included structured patient data (e.g., age, gender, co-morbidities) and 
diverse types of clinical notes (inpatient and outpatient notes written by physicians, 
nurses, therapists, social workers and others). The study received institutional review 
board approval from the Partners Healthcare System. 

The text mining approach consisted of first developing a thorough vocabulary of 
terms describing ineffective HF self-management in the domains of diet, physical 
activity, medication adherence, self-monitoring and adherence to clinician 
appointments. To construct the vocabulary, we used 1) the relevant literature, 2) our 
multidisciplinary team’s clinical expertise (nursing, medicine and pharmacy) and 3) 
full text review of a random sample of 200 clinical notes. We then conducted a regular 
expression search of medical notes with the compiled vocabulary using an open-source 
computer program (Textcrawler). Each word or expression match what the software 
identified in the notes was manually reviewed in the clinical note context by two 
research team members to identify false positives (e.g., negated terms such as “no diet 
indiscretions were reported or observed”). .  

3. Results 

For these 545 patients, 43,107 notes were extracted. On average, each patient had 79.1 
notes in their EHR over about a 3-year period. 38.2% (n= 208) patients in this sample 
had documentation of ineffective HF self-management. The false positive rate was 
about 7.4% and they were excluded after full text review. The prevalence of notes 
reflective of ineffective HF self-management was 2.5% (1,053 notes out of 43,107).  

The most common type of ineffective HF self-management was “non-specified” 
(where specific domain was not indicated, e.g., “compliance issues” 34.6%), with 
expressions like “difficulties with outpatient adherence” or “compliance issues”, 
followed by ineffective diet adherence (28.4% e.g., “dietary indiscretion” or “excessive 
fluid intake”), missed medical encounters (26.4% e.g., “misses follow-up 
appointment”) and poor medication adherence (20.2% e.g., “poor medication 
compliance” or “skips medicines”).    

4. Discussion 

Our approach shows the feasibility of using text mining to identify patients with 
ineffective HF self-management. Documentation of ineffective HF self-management is 
very scarce (2.5% of clinical notes) which highlights the critical need to develop 
automated, more sophisticated  natural language processing algorithms (e.g., 
considering contextual information) to identify these patients. In addition, similar work 
is needed to identify whether and how ineffective HF self-management was addressed 
by the clinicians.  
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Abstract. Access logs for electronic medical records (EMRs) are a useful source 
of data for understanding how nurses  perform their duties . The purpose of this 
study was to understand how nurses  used an EMR system, by inspecting and 
analyzing from one week EMR access logs  (394,708) of accessing outcome 
Input  screen. Anytime day and night, nurses accessed outcome Input  screen. 
Viewing and information input obtained from observations, in order to monitor 
patients’ conditions over tasks such as keeping nursing records. 

Keywords. Access log, Electric Medical Records, Nursing task  

1. Introduction 

Access logs for electronic medical records (EMRs) are a useful source of data for 
understanding  how  nurses  perform  their  duties . The  purpose  of  this 
study was to better understand how nurses  used an EMR system, by inspecting and 
analysing EMR access logs. 

2. Methods 

2.1. Study Data 

One week of EMR access logs (394,708) was obtained for 30 nurses in the B Ward 
at A Hospital. The data were rendered anonymous at the time of collection to prevent 
individual patients and nurses from being identified. 

2.2. Analysis 

Access logs for the ‘Outcomes Input’ screen and other screens with assigned 
names, which were accessed by nurses, were used to explore nurses’ actual EMR usage. 
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3. Results 

There were 17,211 logs for access to the EMR screen ‘Outcomes Input’, making it the 
sixth most frequently accessed screens. Access was most frequent between 7:30 and 
8:00 (1,288 times), followed by 8:00–8:30 (1,015 times). The screen was accessed 
continuously throughout the day with access being least frequent between 1:00 and 
1:30 (45 times) followed by 0:30–1:00 (54 times). 

 
Figure 1. Logs for access to the EMR screen ‘Outcomes Input’. 

4. Discussion 

Analysis of the logs of nurses’ actual accessing of the Outcomes Input screen, which is 
mainly used to view and input details such as observation outcomes and time, showed 
that they used it continually throughout the day. Further, that they prioritized the 
viewing and information input obtained from observations, in order to monitor 
patients’ conditions over tasks such as keeping nursing records. Thus, it has been 
suggested that while performing their nursing duties, nurses input or view some of the 
patient information.  
The time slot of 7:30–8:00,  during which access was most frequent, was 30 minutes 
before the start of the day shift. Night shift nurses entering records before the end of 
their duty can be considered one of the factors for the frequent access of the Outcomes 
Input screen during this time slot. However, since the number of accesses before the 
start of the day shift was higher than the number of accesses before the start of the 
night shift, which had almost the same number of nurses, screen access by day shift 
nurses before the start of their duty for information collection can also be considered a 
factor in the increased number of accesses. From the above, it appears that nurses 
prefer to evaluate the condition of their patient from the information obtained through 
observation rather than from the nursing records. 
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Abstract. The purpose of this study is to survey nurses’ use of the new 
information system (IS) and to compare the outcomes of the medication errors 
(MEs) due to the use of this technology. A questionnaire with the system 
successful model was distributed from October to November 2014 (n=210). 
Additionally, medication errors due to workflow design in patient assessment, MA 
regulations, MA standard of operation procedure (SOP), double checks, and others 
were collected before and after the MAIS implementation. The highest scored 
category is the charting time and the lowest is the screen speed. Nurses are 
unsatisfied on downtime and intranet speed. Three main MEs factors are: not 
following MA SOP, no MA regulations, and others based on 275 (before) and 124 
(after) incident reports. While nurses valued the MAIS use, network speed has 
been raised. ME incidents are decreased but the workflow factors are different for 
both before-after implementation stages. 

Keywords. incident reports, information systems success model, medication 
administration errors, patient safety, workflow design 

1. Introduction 

Medication safety has been one of the main themes of healthcare. It is because 
when a medication administration error (MAE) occurs, this negative effect not only 
influences but also could endanger patient safety [1]. 

The main purpose of this study is to evaluate the outcomes of the medication 
administration information system (MAIS) use. The outcomes are evaluated in two 
perspectives: nurses’ comments toward this MAIS use were collected, and incident 
reports related to MAEs were also analyzed for comparison purpose on before-and-
after MAIS implementation. 

2. Methods 

The study adopted a descriptive and correlational research design. The research 
subjects were nurses in general wards of a medical center in Taiwan. A structured 
questionnaire based on DeLone and McLean’s information systems of successful 
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models was applied [2]. Furthermore, the questionnaire also contained an open-ended 
question to collect users’ suggestions of the MAIS use. 

Evaluate the differences between pre- and post- of MAIS adoption. Events 
occurred before (January 2010 to June 2012) and after (January 2013 to June 2014) 
MAIS use were collected. The classified workflow categories related to MEs are as the 
following: no completed patient assessment, no specific MA SOP, not following the 
designated MA SOP, no MA double check, and other factors. 

3. Results 

The survey results showed that the average score of user satisfaction was the highest 
and the users’ benefits of using the system was the lowest. Moreover, the quality of 
information was the most critical factor related to user satisfaction (r=0.83, p < 0.01). 
As to the users’ comments on the MAIS, the positive ones lied in clear and clean screen 
on MA, user friendly interface design, and convenient integration to the website of the 
pharmacy department. On the other hand, the negative ones were in time-consuming 
for screen change, slow network speed, and computer crashes. 

Analysis of the MA incident reported related workflow classifications revealed 
that the percentage of “not following the designated MA SOP” decreased from 63.27% 
to 45.97% while the percentages of “no specific MA SOP” and “no MA double 
checks” increased from 5.9% to 13.71% and 4.1% to 9.17% , respectively. The 
statistical results indicated that use of MAIS did reveal a MA classification differences 
( , p ). Other factors related to workflow are as following: wrong 
medication orders, system operation errors …etc. 

4. Discussion 

Nurses generally have positive attitude toward the MAIS, which could due to the 
system functions for MA documentation and available drug information upon requests. 
Furthermore, it helps nurses spend less time on charting MA processes and enhance 
patient safety in providing correct medication and education. 

Although the incident reports related to “not following the designated MA SOP” 
decreased, other categories increased in “no specific MA SOP” “no MA double check” 
and “other factors”. New workflow procedures may have to be created and whether 
“MA double check” would be indispensable could be take into consideration. While is 
technology is created to solve human problems, it may not be an elixir, human and 
organization elements are important in this adoption process [3]. 
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Abstract. In-Hospital cardiac arrest (IHCA) is a high risk of patient's safety issue 
in medical institutions, the incidence and patient’s outcome of IHCA is an 
important indicator of   ability of medical treatment and emergency medical 
quality of hospital. By building up the IHCA information system, we can save the 
time of typing and statistical data, save the consumption of paper and storage 
space, managers can view immediately data, track progress and confirm the 
correctness of the information, and Index values can be rendered immediately. 

Keywords. IHCA, TCPI, Patient Safety, Information System 

1. Introduction

Usually, the data collection is manual method in our hospital, it took a lot of time and 
can’t make sure the correctness of these data, therefore we hope through the IHCA 
information system is built up, it can automatically provide the indicator data and 
patient list, allow the managers can get all information of IHCA immediately.

2. Methods

Base on the document of “Cause analysis of IHCA” to build up information system, the 
major parts of system as follows: (1) Provide the indicator data and patient list 
automatically (2) Permissions were set according to the different responsibilities, the 
unit manager of Index can only see their own (3) Managers, physicians and arbitrator 
can understand IHCA events through the reporting system and confirm the correctness 
of data, only the arbitrator can be modified and send back; (4) Managers, physicians 
and arbitrator can follow the progress of IHCA events through the reporting system; (5)
Integration the “cause analysis of IHCA”, IHCA systems and patient safety reporting 
system; (6) Automatically analyze and statistic data of IHCA and results are 
automatically aggregated and compared with hospital patient safety systems and TCPI 
quality index system. 
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3. Results

(1) Save the time of typing and statistical data; (2) Save the consumption of paper and 
storage space; (3) Managers can view immediately data, track progress and confirm the 
correctness of the information; (4) Index values can be rendered immediately. 

4. Discussion

In the initial of implementation of IHCA information platform system, data collection 
were both manual and information system to make sure the correctness of data. 
Therefore, it may increase the time and burden on staff daily work, and because of not 
familiar with information system, the staffs refuse to use it. When the system is stable, 
it can provide these data more quickly and correct. It is suggested that in the initial of 
implementation of information technology, should pay attention to the burden on staff, 
and phased implementation. Through this information platform system of IHCA, allow 
medical institutions to become an efficient and highly competitive organization, and 
better to promote quality of care and maintenance of patient safety. 

Figure 1. Integrated IHCA Information System Figure 2. Cause analysis of IHCA
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Abstract. Decision-making in daily unit operation in perioperative settings needs 
to be smooth. Decision support systems are mainly used as help in this situation. 
These systems reduce the possibility of risks caused by poor communication. But 
the decisions and dimensions of the decisions made by nurse manager are still 
unsolved. The aim of our study was to describe the timeframe of the decisions 
made by nurse managers in the daily unit operation in perioperative settings. The 
results indicated that nurse managers made operational and tactical decisions. 
These operational and tactical decisions happened coincide during the nurse 
managers shift. The nurse managers were repeatly interrupted in decision-making. 

Keywords. Decision-making, Information need, Nurse manager, Perioperative 
settings 

1. Introduction 

The number of surgical processes is increasing in Europe while nursing resources are 
decreasing due to e.g. retirements. Hence, the daily unit operation in perioperative 
settings needs to be developed. The nurse manager is an essential person in 
perioperative settings when smooth daily unit operations are organized. The nurse 
managers’ decisions have an impact on flow of tasks, care coordination, patient safety, 
and nurses’ daily wellbeing [1] amongst other. But, the decisions and timeframe of the 
decisions made by nurse manager are still unsolved. Information systems that are 
currently available for managerial decision-making do not support the daily decision-
making in the best possible way. The aim of our study was to describe the timeframe of 
the decisions made by nurse managers in the daily unit operation in perioperative 
settings.  The nurse manager in our study is defined as a person who is responsible for 
the daily unit operation. The title of this person differs between units and organizations 
and they are for example nurse managers, assistant nurse managers and charge nurses. 
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2. Methods 

We used the think aloud method in data collection and the first author of this study 
conducted the think aloud sessions. The data consisted of 20 nurse managers talking 
out loud their thoughts in real life situations. The sessions were carried out during the 
morning shifts (8 a.m. to 4 p.m.), for four hours per participant in spring 2011 and in 
spring 2013. Operating departments, day surgery units and one anesthesia unit were 
included from two university hospitals. The participants thinking aloud was recorded 
with a MP3 recorder. The data were analyzed with thematic analysis.  

3. Results 

During the data collection the nurse managers made altogether more than 700 decisions. 
Nurse managers made both operational and tactical decisions because their 
responsibilities were different according to their position in the unit. The decisions 
were divided into three timeframes: decisions regarding the direct ad hoc daily unit 
operation, such as confirming the equipment to the operation; decisions that focused to 
the near future, such as planning the equipment to operation; and long term decisions, 
such as procurement of the equipment. The ad hoc decisions and the decisions for the 
near future were more operational whereas the long term decisions were more tactical. 
The decision-making concerning these three timeframes was coincide and nurse 
managers faced many interruptions while managing the daily unit operation.  

4. Discussion 

The target of the nurse managers’ decision-making was the same but the timeframe 
differed between situations. Nurse mangers were interrupted several times during the 
daily unit operation and this was stressful for them. Frequent interruptions may 
increase the possibility of errors. The think aloud method can be recommended to be 
used in real life situations in managerial studies and acute care settings. The results of 
this study can be used to develop decision support systems for perioperative nurse 
managers with the right type of content and accurate information to support decision-
making.  
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Using a Call Centre for Data Mining and 
– Pilot Study Using Glasgow 
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Abstract: Trauma healthcare delivery is limited in rural areas of India. Aim: The 
aim of the study was to assess the Glasgow coma outcome scale via a call centre 
for head injured patients who were discharged after head injury. 
Methods:  Glascow coma scales were assessed by call-center staff using a set of 
standard questions in Hindi language. Results: 484 patients were admitted during 
the study period. Of these, 63% (n=305) were from rural areas. After patients were 
discharged, call centre staff were able to reach 84% of patients on their phones and 
elicit GOS in all cases. Conclusions: Call centers have the potential to 
revolutionize delivery of trauma healthcare to rural areas. 

Keywords: Call center, head Injury, healthcare delivery, rural, glasgow coma 
outcome scale, trauma 

1. Introduction 

Worldwide, head injury is the single largest cause of death and disability following 
injury. The burden of head injury is greatest in low- and middle income countries 
(LAMIC), where 85% of the world’s population live.[1] The aim of the study was to 
assess the Glasgow coma outcome scale in head injured patients treated at our centre 
using an integrated call centre. 

2. Methods 

In this prospective observational study carried out over a six month period a telephonic 
survey was used to assess the Glasgow coma outcome scale of the patients who were 
admitted in the trauma centre was assessed with the help of trained staff of an 
integrated call centre. A set of standard questions were made in Hindi language to 
assess the GOS. The questions were kept deliberately simple so that call-center staff 
could administer them in the patient's language and document the response accurately. 
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Setting The JPN Apex Trauma Centre All India Institute of Medical Sciences is a 
152-bed level I trauma centre in New Delhi, India. A nine-seated call-center was 
outsourced to a private company in January 2010. The call center was located in a 
different state of India (Noida, Uttar Pradesh) and the hospital's electronic medical 
records were integrated with the call-center operations so that all patient data was 
accessible by the call-center staff with necessary privileges. After the integration of the 
hospitals EMR call centre was assigned to telephonically assess the outcome of the 
patients who were admitted in the centre during the last six months (January –June 
2014). The response was noted in the EMR. 

 Role of nursing informatics specialist The nursing informatics specialist were 
responsible for giving training to the call centre staff regarding how to access electronic 
medical records, administration of GOS questionnaire and documentation of patients 
response in the EMR. Nursing informatics specialists were also responsible to 
supervise the work done by the call centre staff. 

3. Results 

A total of 484 patients were admitted in Neurosurgery department during the study 
period. Of these, 63% (n=305) were from rural areas. Call centre could reach 84% of 
all patients on their phones and elicit GOS in all cases. 

4. Discussion 

This study shows that call centers have the potential to revolutionize delivery of trauma 
healthcare in an extremely cost-effective manner. This model is ideal for developing 
countries like India. 

5. Acknowledgments  

We express our sincere gratitude to the call centre team who helped us in conducting 
the study. 

References  

 
[1] M.J.De Silva , I.Roberts , P.Perel , P. Edwards , M.G.Kenward , et al. Patient outcome after traumatic 

brain injury in high-, middle- and low-income countries: Analysis of data on 8927 patients in 46 
countries. Int J Epidemiol 2009;38:452-8 

[2] Batt, L. Moynihan. The viability of alternative call centre production models. Hum Resour Manage J 
2002; 12:14-34.  

[3] P. Bain, A. Watson, G. Mulvey , P.Taylor . Taylorism, targets and the pursuit of quantity and quality by 
call centre management. New Technology, Work and Employment 2002; 17:170-85. 

[4] D. Knights, D. McCabe. Governing through Teamwork: Reconstituting Subjectivity in a call centre. J 
Manag Stud 2003; 40:1587- 619. 

[5] R. Dandona, G.A.Kumar, M.A. Ameer, G.M. Ahmed, L. Dandona. Incidence and burden of road traffic 
injuries in urban India. Inj Prev 2008; 14:354-9. 

T. Xavier et al. / Using a Call Centre for Data Mining and Data Capturing 867



A Model for Risk Assessment in Health Care  
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Abstract. The purpose of our research is to reduce risks and hence prevent errors 
in the health care process. The aim is to design an organizational information 
model using error prevention methods for risk assessment in a clinical setting. The 
model is based on selected indicators of quality nursing care, resulting from the 
world-known theoretical and practical models combined with experience in the 
Slovenian health care. The proposed organizational information model and 
software solution has a significant impact on the professional attention, 
communication and information, critical thinking, experience and knowledge. 

Keywords. health care, patient safety, errors, information communication 
technology 

1. Introduction 

Patient safety is the reduction of the risk of unnecessary harm associated with 
healthcare to an acceptable minimum with is fundamental to ensuring quality of health 
care [1]. The reducing of risk is an important topic in the field of health care, not only 
for the public but also for politicians, administrators and economy as a whole [2,3,4]. 

Each organization must decide which tool is best suited to what product or service. 
In itself, a single method is not a panacea, but should be used in combination with other 
methods and tools for problem solving to eliminate or reduce risks [4]. 

2. Methods 

The risk assessment model was developed by combination of four methods: the 
Health care Failure Mode and Effect Analysis (HFMEA) in order to assess the risk of 
errors; the Root Cause Analysis (RCA) in order to determine the causes of the errors: 
the Method of Structured Analysis for the analysis of work processes and information 
system design; Dynamic systems development method (DSDM) for the development of 
software prototype. 

                                                           
1  Vesna Prijatelj, University Medical Centre, Ljubljana, Slovenia, Zaloška 7, SI-1000 Ljubljana, 

Slovenia. 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-868

868



3. Results 

Results of the process analysis following corrective measures shows that the risk 
assessment of individual error causes reduced for 73.6 percent. Re-evaluation of the 
risks to the whole process shows that the overall risk score was decreased by 45.5 
percent. The average impact of information communication technology on the 
reduction of medications administration errors is 56 percent.  

The proposed organizational information model and software solution has a 
significant impact on the professional attention, communication and information, 
critical thinking, experience and knowledge. 

4. Discussion 

The combination of using ICT and a new way of organizing information prevents 
loss of data between health care staff. It has a positive impact on the flow of 
information and communication, which is a fundamental characteristic of the process of 
care. Electronic support is a utility for recording a large number of important 
information, integration of distributed resources and support decision-making, planning 
and evaluation of health care process. 
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Abstract. Electronic health record (EHR) usability concerns continue to reduce 
EHR effectiveness. LEAN methodology, which focuses on waste elimination, may 
provide an effective method to address efficiency related usability deficiencies. 
We aimed to improve the usability of an inpatient seclusion and restraint (SR) 
EHR module using LEAN methodology. A multidisciplinary team convened to 
evaluate and redesign clinical and technological SR workflows using LEAN 
techniques, including process mapping and time-series analyses. SR module 
modifications addressed 40 of the 60 efficiency related usability deficiencies 
identified in the initial SR module. Usability enhancements included elimination of 
10 nonessential inputs, 21 redundancies, and nine overhead functions. Process 
steps were reduced from 74 to 47. Improving EHR usability is critical to assure 
safe, effective, and efficient care1. We demonstrated that LEAN methodology is an 
effective method to address efficiency related EHR usability deficiencies. More 
research is needed to determine how these improvements impact care quality.  

Keywords. Usability, EHRs, problems in EHRs, simplifying workflow, quality 
improvement 
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Abstract. Nursing workload adversely affects patient safety in intensive care units, 
the higher nursing care hours were lower incidence rate of bedsores. 

Keywords. Nursing workload, quality of care, nursing payment, patient 
classification 

1. Introduction 

The heavy nursing workload seems to be related to patient care quality. Research 
shows that a heavy nursing workload adversely affects patient safety1,2. This study 
aimed to explore the relationship between nursing workload, patient safety and nursing 
fee in intensive care units (ICUs). 

2. Methods 

We retrieve data to analysis from patient classification systems (PCS) and nursing 
quality monitoring system (NQMS) for six ICUs of a medical center in Taiwan. Data 
retrieve from January 2013 to November 2014. We built up a structure PCS that 
includes therapeutic intervention scoring system-28(TISS-28) and direct patient care 
activities in ICU which is linked with computerized physician order entry (CPOE) 
system. We collect the nursing care hours and nursing manpower utilization as nursing 
workload, nursing fee data retrieved also from PCS. The adverse incidence of patient 
safety-related indicators includes bedsores, restraint, falls, self-extraction of tubing, 
infection rate, and mortality rate. 

3. Results 

The daily classification of patient’s data retrieved total 92442data set the average of 
daily nursing care hours was 12.5 hours per-patient. There was no statistically 
significant correlation between nursing workload and patient safety; but the results 
showed the higher nursing care hours were lower incidence rate of bedsores.. We 
compare the nursing fee items from PCS and national health insurance (NIH), the 
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records showed that the PCS more than NIH. The nursing fee only accounted for 4.77 
percent of total ICU medical expenses.  

4. Discussion 

The lower nursing care hours were more adverse events. We compared the nursing 
payments items between PCS and NIH, the NIH program covers too little nursing care 
payments. 

We retrieve data from patient classification systems and nursing quality 
monitoring system, even translation to nursing workload and patient safety information,
we expect increase the nursing manpower, and add the useful and valuable of 
informatics system. 
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Nursing Informatics Pioneers Continue to 
Influence the Profession: A Sustainable Impact 
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Abstract. The American Medical Informatics Association (AMIA) established the 
Nursing Informatics History Project to recognize the pioneers of nursing 
informatics. Fundamental to the pioneers was dissemination of knowledge. The 
purpose of this review was to identify contributions to the field of nursing 
informatics as peer-reviewed manuscripts for the years 2010-2015 and indexed in 
PubMed. Results indicate that many of the pioneers continue to have manuscripts 
indexed in PubMed. It is anticipated this project will be extended to identify other 
types of contributions made by the pioneers in the advancement of nursing 
informatics.  

Keywords. Nursing informatics, informatics, nursing, history project 

1. Introduction 

The AMIA Nursing Informatics History Project was established to record and maintain 
the  history  of nursing informatics  [1].   As part  of the History Project  143  individuals 
were designated as pioneers in the field.  By convenience, thirty three were interviewed. 
Pioneers  were defined as people  who were innovators,  trailblazers, or  groundbreakers 
in some aspect of nursing informatics,  first to open a  new area and prepare a  way for 
other nurses to follow [2, 3]. 
 

The designated pioneers advanced nursing informatics through innovation in 
health information technology (HIT), education, administration, and research. Central 
to their work was dissemination so that others could utilize their findings and 
technology to advance nursing and nursing informatics. The purpose of this review was 
to identify contributions to the field of nursing informatics as peer-reviewed 
manuscripts for the years 2010-2015 and indexed in PubMed.  

2. Methods 

A systematic review of the published literature was conducted to identify manuscripts 
published by the pioneers in PubMed for the years 2010-2015.  
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Each of the thirty three pioneer’s last name, initial(s), as well as the term 
“informatics” was entered in PubMed. The publication was included if the pioneer was 
listed as an author and was within the specified timeframe.  

3. Results 

Of the thirty-three pioneers, twenty-five (75.8%) have published one or more journal 
articles in the last five years and the manuscript was indexed in PubMed. See Figure 1 
PubMed Articles 2010-2015. Six of the pioneers had authored at least one manuscript. 
One pioneer was identified as an author on fifty-seven publications.  

4. Discussion 

The pioneers in nursing informatics continue to contribute to the dissemination of new 
knowledge in the form of peer-reviewed indexed manuscripts in PubMed. The lack of 
publications in the last five years for some pioneers could be attributed to changes in 
employer, funding for research, or retirement. It is anticipated this project will be 
extended to research other types of new knowledge or technology credited to the 
pioneers.  
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Pioneer PubMed Book 
Patricia Abbott 14 0 
Ida M. Androwich 3 0 
Jean M. Arnold 0 0 
Suzanne Bakken 57 0 
Marion Ball 4 2 
Patricia Brennan 12 2 
Patricia Button 0 0 
Betty L. Chang 0 0 
Connie Delaney 8 1 
Carole A. Gassert 1 1 
Susan J. Grobe 0 0 
Rosemary Kennedy 1 0 
Debra Konicek 1 0 
Norma Lang 0 0 
Karen S. Martin 8 0 
Susan Matney 6 0 
Kathleen McCormick  0 4 
Judy Murphy 14 1 

Pioneer PubMed Book 
Susan K. Newbold 1 1 
Judy G. Ozbolt 1 0 
Carole Romano 0 0 
Virginia K. Saba 1 7 
Patricia M. Schwirian 2 1 
Joyce E. Sensmeier 20 1 
Roy L. Simpson 8 0 
Diane J. Skiba 11 1 
Nancy Staggers 21 1 
Linda Q. Thede 8 1 
James P. Turley 4 0 
Judith J. Warren 4 0 
Charlotte Weaver 4 0 
Elizabeth E. Weiner 4 0 
Rita Zielstorff 0 0 
Totals –   
No publications 
Publications 

 
8 – No 
25 - Yes 

 
20 – No 
13 - Yes 

Figure   PubMed Articles 2010-2015 1
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Impact of an Emergency Nurse 
Coordinator on Work Flow Optimization in 
an Emergency Department in Delhi, India 

 
Preethy Sa,1, Teenu XAVIERa , Reghunathan Na, Metilda ROBINa and Deepak 

AGRAWALa  

a All India Institute of Medical Sciences, New Delhi, India 

Abstract: The aim of this study was to assess the effect of the emergency nurse 
coordinator in optimization of workflow of the emergency department. A 
retrospective analysis of all patient encounters in the emergency department 
between Aug 1 to Sept 31 of 2014 (n=6,189) and Aug 1 to September 31 of 2015 
(n=8,626) was conducted. There was a statistically significant decrease in the 
admission time, length of stay, transfer time, and review time of the patients after 
the introduction of the emergency nurse coordinator in the emergency 
department.(p<0.05).  

Keywords: emergency nurse coordinator, emergency department, workflow 

1. Introduction 

In October 2014, an emergency nurse coordinator (ENC) was created as a liaison 
between the inpatient department, other hospital facilities and the emergency 
department. This was a new role undertaken by the nursing informatics specialist. A 
total of four nursing informatics specialist are posted in emergency and one assumes 
the role of emergency nurse coordinator every shift. The goal of the new role was to 
improve the patient workflow in the emergency department. The aim of this study was 
to assess the effect of an ENC in optimization of workflow of the emergency 
department. 

2. Methods 

AIIMS New Delhi is an academic tertiary referral centre that provides a breadth of 
specialized care for patients with complex, critical and life threatening conditions. The 
emergency department of our hospital consists of a screening room, main surgical 
emergency, pediatric emergency, and medical emergency with total patient 
registrations of 132,095 in 2015 up to September 30th. A retrospective analysis of all 
patient encounters in the emergency department between Aug 1 to Sept 31 of 2014 and 
Aug 1 to Sept 31 of 2015 were selected. We examined the average admission time, the 
average length of stay, transfer time, and review time. 
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3. Results  

Table1. Demographic data of patients 
Variables  Before ENC After ENC 
Average age 46.27 41.43 
Sex Male-4,246 (68.6%) 

Females-1,943 (31.4%) 
Male-5,785 (67.1%) 
Females-2,843 (32.9%) 

Triage category 
 

red -143 
yellow – 6,040 
green -6 

red-265 
yellow -8,408 
green-5 

Red – high risk; Yellow- medium risk; Green – low risk 

 Table 2. Pre and post ENC for parameters studied  
Parameters 

 
Before ENC After ENC Difference *p value 

Admission time 
 

43.6hrs 
 

20.33hrs 
 

23.27hrs 0.04 

Length of stay in ED 
 

70.6hrs 
 

32.29hrs 38.31 hrs 0.01 

Transfer time 
 

32.51hrs 
 

25.79hrs 
 

6.72hrs 0.04 

Review time  99.47min 43.38 min 56.09min 0.01 
*independent samples t-test; Average admission time: the difference between admission time and 

emergency registration time of the patient with total number of admission within study period. Length of stay 
in ED: average time between the patient’s first presentation to the ED and his/her departure from the 
emergency department. Average transfer time: is calculated by dividing the difference between transfer time 
and emergency registration time of the patient with total number of transfers within the study period. Review 
time: difference between the time of call to the physician and the physician sees the patient. 

4. Discussion 

From the study it could be inferred that the emergency nurse coordinator has 
significantly improved patient flow in the emergency department which is in 
congruence with the findings of a study done by Asha et al.3 . Although this is not a 
traditional nursing informatics role, having the emergency nurse coordinator be part of 
the nurse informatics initiative was important because the ENC needs to be computer 
literate and help others in using technology during their work. 
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An Interview and an Observation Study of 
’ Electronic 

OB/GYN Nursing Ward 

Yen-Chiao Angel Lu and Yen-Ju Lin 

School of Nursing, Chung Shan Medical University  

Abstract. This research was conducted to understand clinical nurses' and nursing 
students' current use of a clinical nursing information system to document their 
patient care activities in an OB/GYN nursing ward at a medical center in central 
Taiwan. A semi-structure interview and participant observation methods were used 
to gather the data. The results showed that the majority of participants regarded the 
clinical nursing information system as a useful system in terms of saving 
documentation time and improving communication among healthcare providers. 
This study provided some empirical evidence of the attitudes/behaviors of nurses 
and student nurses about electronic documentation. However, more studies were 
recommended to evaluate the impact of electronic nursing documentation on the 
quality of care delivered to patients.  

Keywords. Nursing documentation, clinical information system, electronic 
medical record 

1. Introduction 

Electronic nursing documentation systems are expected to improve the quality of 
nursing care provided to patients. In Taiwan, nurses spend significant time 
documenting various nursing care activities including nursing processes, it was 
anticipated that the introduction of an electronic nursing documentation system would 
ease nurses’ documentation workload and improve their communication among care 
providers. Although nursing documentation is required by governmental and 
institutional regulations and policies, electronic nursing documentation is not the norm 
in majority Taiwan hospitals.  

The study hospital was a 1000-bed medical center in central Taiwan.  There were 
approximately 1000 nurses worked at more than 30 nursing wards and outpatient units 
and about 400 student nurses were placed for their clinical practicum experience at the 
hospital annually. An electronic nursing documentation system were implemented at 
the study hospital since 2008 and currently more than 60 common nursing activities 
and 24 patient-safety related functions were in place for nurses to use on a daily basis. 
Therefore, nurses and student nurses at the study hospital  
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2. Methods 

A semi-structure interview and participant observation methods were used to gather the 
data. A total of 16 nurses and senior nursing students were interviewed and observed 
during a 4-week study period in 2015. Interviews and observational data were recorded, 
transcribed and analyzed.  

3. Results 

The preliminary results showed that the majority of participants regarded the clinical 
nursing information system as a useful system in terms of saving documentation time 
when comparing with paper-based method.  They also reported that using electronic 
nursing documentation system improved communication among healthcare providers.  

4. Discussion 

These preliminary results of the study provided some empirical evidence of the 
attitudes/behaviors of nurses and student nurses about electronic nursing documentation 
system. More studies were recommended to evaluate the impact of electronic nursing 
documentation on the quality of care delivered to patients.  
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Abstract. Rapid growth of chronic disease cases around the world is adding 
pressure on healthcare providers to ensure a structured patent follow-up during 
chronic disease management process. In response to the increasing demand for 
better chronic disease management and improved health care efficiency, nursing 
roles have been specialized or enhanced in the primary health care setting. Nurses 
become key players in chronic disease management process. Study describes a 
system to help nurses manage the care process of patient with chronic disease. It 
supports focusing nurse’s attention on those resources/solutions that are likely to 
be most relevant to their particular situation/problem in nursing domain. System is 
based on multi-relational property graph representing a flexible modeling 
construct. Graph allows modeling a nursing ontology and the indices that partition 
domain into an efficient, searchable space where the solution to a problem is seen 
as abstractly defined traversals through its vertices and edges. 

Keywords. Chronic disease, ontology, nursing, nursing process, recommendation 
system, electronic health record, e-documentation 

1. Introduction 

Due to increases in obesity, heart diseases, and diabetes (both types 1 and 2) great 
pressure is being put on healthcare providers when trying to ensure a structured patient 
follow-up during chronic disease management process [1]. Nurses working in 
specialized or enhanced roles (working collaboratively with physicians) may be a 
viable option to improve the management, efficiency (by reducing physician demand) 
and quality of chronic disease care in the primary health care setting [1,2]. 
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2. Methods 

Viewing the chronic disease management process as a structured, problem-solving 
approach provides a framework for process-oriented chronic disease management 
documentation using nursing care plans [2]. The foundation of the chronic disease 
recommendation system is a rich model of nursing domains related to chronic disease 
management in the form of semantic network (ontology) as a multi-relational property 
graph structure (a set of vertices and edge) [4]. Ontology defines the knowledge needed 
to make recommendations in the process of building a nursing care plan by applying 
different algorithms to achieve a solution to specific problem in chronic disease 
management process [3,4].  

3. Results 

Chronic disease ontology and recommendation system in primary health care setting in 
Slovenia is primary result of our study.  Recommendation system depends on a set of 
patients’ health history to build a model that is able to predict and recommend disease 
risk and disease risk status for the future cases of chronic patients. System also 
provides decision support in assessment process of patient’s health characteristics 
(covering all aspect of patient health information) and nursing care plan execution 
process.  

4. Conclusion 

The use of the multi-relational property graph structure allowed us to model chronic 
disease ontology and the indices that partition the domain into an efficient, searchable 
space, where the solutions to a nursing problem are abstractly defined recommendation 
traversals through its domain concepts, instances, and relationships. We have found a 
proposed model efficient in saving documenting time in practice. The model will have 
to be further tested in practice. The extended work aims to provide medical advices and 
treatments recommendation along with the disease risk status. Love is in the air  
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The Impact of Nursing Students' Cultural 

(IT) 
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Ester STRAUS 1, PhD, RN, Ronen SEGEV 1, PhD Candidate. 

Affiliation: Nursing Department1,   Behavioral Sciences Department2; 
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Abstract: This research highlights the challenge for nursing educators in understanding, 
developing awareness, and preparing strategies to manage the impact of nursing stu-
dents' cultural diversity on the relationship between the intention to use computer and 
attitudes, self-efficacy, innovativeness, and threat and challenge.   

Keywords: Cultural diversity, Attitudes, Information Technology, Nursing students, 
Innovativeness, Self-efficacy, Threat 

1. The purpose of this study:  

Examining some cultural characteristics amongst nursing students in an Israeli academic 
center, concerning the use of Information Technology (IT). 

2. Methods:   

This is a quantitative study, with the sample of 102 nursing students. We assessed the 
difference between three groups of students: Ultra-orthodox Jewish, Secular Jewish and 
Arabs students, on their subjective perceived knowledge and expertise in using a multi-
tude of software programs.  

3. Results and discussion  

Ultra-orthodox Jewish students felt more threatened by using IT. Arab and Secular Jew-
ish students reported overall software knowledge on a high level, and were mostly will-
ing to assimilate innovations. They also had more positive attitudes and self-efficacy. 
This study provides some valuable insights about how culture, religion, and education 
may influence nursing students’ attitudes toward Information Technology. 

Diversity on the Intention and Attitudes 
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4. Summary 

 Nursing education today is facing new challenges with the emergence of the Internet 
and other information and communication technologies. The call for the transformation 
of nursing education is imperative. The learning environment extends beyond the class-
room and establishing a learning culture is essential to the future of nursing education 
and the facilitation of lifelong learning. This research highlights the challenge for nurs-
ing educators in identifying the factors, understanding, developing awareness and pre-
paring strategies to manage the impact of nursing students' cultural diversity on the rela-
tionship between the intention to use computer and attitudes, self-efficacy, innovative-
ness, and threat and challenge.   

 

Figure 1: Differences between the groups pertaining to perceived knowledge of different software programs 
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Svendborg, Denmark  

Abstract. Patients admitted with exacerbation COPD (AECOPD) were at hospital 
discharge randomly assigned (1:1) to either daily teleconsultation for one week 
between hospital-based telenurses and patients with severe COPD or conventional 
treatment. Addition of one week of teleconsultations was as safe and effective as 
conventional treatment, but it did not significantly reduce readmissions or affect 
mortality 

Keywords. Telemedicine, nurse video-consultation, Tele-consultation, COPD 
consultation, readmission 

1. Introduction 

Hospitalization with acute exacerbation of chronic obstructive pulmonary disease 
(AECOPD) causes a major burden for the COPD patients and is a common cause for 
admissions and readmissions to medical wards (1, 2). The objectives was to investigate 
the effect of one week of daily real-time telemedicine video consultations 
(teleconsultation) between hospital-based nurses specialized in respiratory diseases 
(telenurses) and patients with severe COPD discharged after AECOPD in addition to 
conventional treatment compared to the effect of conventional treatment. Primary 
outcome consisted of the total number of readmissions within 26 weeks after discharge. 

2. Methods 

Patients admitted with AECOPD at two different locations were recruited at hospital 
discharge and randomly assigned (1:1) to either daily teleconsultation for one week in 
addition to conventional treatment, the TVC group or to conventional treatment, the CT 
group. The patients’ telemedicine equipment consisted of a briefcase with built-in 
computer including a web camera, microphone and measurement equipment.  
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3. Results 

A total of 266 patients (mean age 71.5 years, SD 9.5 years) were allocated to either 
TVC (n=132) or CT (n=134). There were no differences within the two groups 
according to baseline characteristic 

No significant difference in readmission was noted between the groups (p = 0.62). 

Table : Readmission 
Outcome Teleconsult

ation 
(n=121
)  

Convention
al 

treatment 
(n=121) 

Difference 
between 
groups 

p-
values 

Primary outcome      Mean (SD) Mean 
(95% CI mean) 

 

Number of readmissions after 
26 weeks 

1.42 
( 2.07) 

1.56 
(2.40) 

0.14 (-0.40-
0.68) 

0.62 

Secondary outcome   Mean (SD) Mean (95% CI mean) 

Number of readmissions with 
AECOPD: 26 weeks 

1.22 (1.92)  
(n=121) 

1.28 (2.10)  
(n=121) 

0.06 (-0.43-
0.54) 

0.82 

Number of days readmitted 
for any cause: 26 weeks  

4.94 (8.24)  
(n=121) 

6.37 (11.44)  
(n=121) 

1.43 (-0.97-
3.84) 

0.24 

Number of days readmitted 
for AECOPD: 26 weeks  

3.88 (7.39)  
(n=121) 

5.16 (9.73)  
(n=121) 

1.29 (-0.80-
3.37) 

0.23 

4. Discussion 

The duration of the intervention was only a week, which is much shorter than other 
telemedicine trials. It were the frailest COPD patients. They were elderly, the majority 
had severe or very severe COPD, they had previously been admitted with AECOPD, 
they had multiple comorbidities, they were current or previous smokers and 10 % used 
LTOT. These are all factors, which are known to relate to increased mortality and 
morbidity with increased readmissions 
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Nurses’ and Patients’ Experiences of Tele-
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Abstract. The study focused on real-time video consultations (tele-consultations) 
as experienced by Danish hospital-based, respiratory nurses (tele-nurses) and 
patients with chronic obstructive pulmonary disease, COPD, discharged after 
hospitalization with acute exacerbation (tele-patients).Tele-patients and tele-nurses 
consider tele-consultations as distinct, but qualified care, enabling close 
relationships between patient and nurse. The nurses’ performance and their 
professional identity changed. The patients become active, participants in their 
treatment and care.  

Keywords. Telemedicine, nurse video-consultation, Tele-consultation, COPD 
consultation, Postphenomenolgi 

1. Introduction  

Currently telemedicine is introduced with the expectation that it can solve basic 
challenges faced by the health system regarding an increasing number of patients with 
chronic service needs (1). The effects of tele-consultations, however, on the embodied, 
experiential and perceptual dimension of the relationship between nurses and patients 
are little known. This study focused on real-time video consultations (tele-
consultations) as experienced by Danish hospital-based, respiratory nurses (tele-nurses) 
and patients with chronic obstructive pulmonary disease, COPD, discharged after 
hospitalization with acute exacerbation (tele-patients). The purpose was to explore how 
telepatients and telenurses use and develop sensual perceptions during 
teleconsultations; and how teleconsultations affect communication and interaction 
between patient and nurse, and to inform the implementation process in clinical 
practice. The study was carried out at OUH, Odense University Hospital & Svendborg 
Hospital, Denmark. The telemedicine service consisted of daily consultations during a 
week. The teleconsultations were conducted between telenurses and telepatients. The 
patients’ tele-equipment consisted of a dedicated computer with built-in web camera, 
microphone, speaker and external measurement devices. 
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2. Methods 

Post-phenomenological (2) analyses of empirical data from fieldwork. Post-
phenomenology is a practice-oriented, philosophical approach to understand how our 
sense of the body and our perceptual orientation in the world is affected by 
technological mediation. Participant observations and video recordings were carried out 
twice with eight patients, three relatives and eight tele-nurses; within the first two tele-
consultations (un-experienced patient) and after five tele-consultations (experienced 
patient). Afterwards, individual semi-structured interviews were conducted with the 
same participants. Interviews were structured around tele-patients' and tele-nurses' 
general experience of tele-consultations, their use of tele-devices, and tele-nurses' 
experience of the significance of technology on tele-consultations and caring. A semi-
structured focus-group interview, themed around their experiences of treatment and 
care for tele-patients at home, use of tele-devices, the tele-devices’ influence on patient 
consultation, the care that can be performed, and which nursing skills are required. The 
analyses were carried out using meaning-condensation. The interviews were examined, 
natural meaning units were categorized and central themes were identified. The themes 
were analyzed in a post-phenomenological framework with a focus on technology-
mediated perception, transformation and transparency. 

3. Results 

Tele-patients and tele-nurses alike consider tele-consultations as distinct, but qualified 
care, enabling close relationships between patient and nurse (3). Technological 
mediation of nursing actions changed the nurses’ performance and their professional 
identity (3). The nurses amplified their audio-visual perceptions and their 
communicative skills and they relied on their patients as assistants. Correspondingly, 
the patients took on active roles in observation and measurement of their condition, and 
their self-image changed accordingly for them to become active, participants in their 
treatment and care (3). Less conclusively, it appeared that patients would take 
ownership of their own data and perhaps gain better insight into their illness and 
treatment (3). Occasionally, some tele-nurses experienced digital interactions as 
inadequate (3). Furthermore, tele-consultation was not appropriate for all patients (3).  

4. Discussion 

The findings indicate that a more individualized process is needed to decide on the 
right technology for each patient in the future. 
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and Decision Making, National Yang-Ming University, Taiwan 

Abstract. Pain is a crucial sign and symptom in hospitalised patients. This paper 
describes how a medical centre created a knowledge-based, computerised pain 
management decision-making process to support nurses in personalising 
preventive interventions based on patient requirements.  

Keywords: pain control, evidence-based care standards, decision making support 
system 

1. Introduction 

A pilot ‘nursing care plan decision support system’ was developed in this study. All 
relevant factors and characteristics regarding nursing interventions in pain management 
were retrieved from a data set, and a content analysis method was applied to determine 
the major indicators in the nursing care decision-making process. Nursing care plans 
are structured plans of action for patient care. In 1992, a 2900-bed medical centre in 
northern Taiwan implemented a computerised nursing care plan (CNCP) system in all 
its in-patient units. Although the CNCP system provides standardised nursing 
knowledge and care procedure alerts, it lacks a decision support function. In this study, 
a nursing care plan decision support system was developed to act as a guide for nurses 
when identifying patients’ pain problems and to enhance nursing care and pain 
management. 

2. Methods 

The study data set included all relevant factors, defined characteristics, and nursing 
interventions regarding pain management in the CNCP system from 01 January, 2010, 
to 30 September, 2011. The research group members analysed the pain care plan, 
employed knowledge generation and data-mining process, and applied the content 
analysis method to identify major indicators in the nursing care plan decision-making 
process.  
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3. Results 

The CNCP data set included a total of 324,412 care plans related to pain management. 
Analysis of pain assessment records from the nursing information system showed that 
44.46% of all hospitalised patients experienced pain problems: 10.13% had a pain 
score of 1, 13.14% had 2, 8.86% had 3, 4.34% had 4, and 8% had >5. Regarding pain 
emergence, 27.94% occurred in the abdominal part, 17.59% in the lower limbs, 8.3% in 
the chest, and nearly 7% in the head and mouth. In addition, the results showed that the 
major factors of pain were injury, therapeutic procedure, musculoskeletal pain, 
psychological factor, and pressure pain. The defined characteristics included self-report 
of pain, suffering facial expression, neurohumoral responses, crying and emotional 
expression, and pale appearance. 

Furthermore, the total number of nursing interventions for pain management in the 
data set was 2,315,667. All interventions were classified into 24 interventions on the 
basis of the CCC categories. The five major categories represented approximately 71% 
of all interventions performed, including ‘comfort care’ (25.93%), ‘pain control’ 
(22.52%), ‘medication care’ (11.70%), ‘emotional support’ (9.30%), and wound care 
(1.51%). Five types of interventions were identified, and 34.27% of these nursing 
action types were related to assess or monitor actions, 52.66% to care or perform 
actions, 12.38% to teach or instruct actions, and 0.69% to manage or refer actions. 

In addition, the pilot decision-making support system (DDS), which covered all 
elements from assessment to evaluation, was designed according to the nursing process.  

4. Discussion 

According to the CNCP data set, the characteristics were classified in nursing 
diagnosis and nursing actions in nursing interventions. When transforming the CCC 
system, the researchers added a sixth digit for nursing actions. 

The major five relevant factors, defined characteristics, and intervention categories 
in this study were used as indicators to develop a pilot nursing care plan decision 
support system for aiding nurses in choosing the accurate nursing diagnosis. The study 
results are expected to help nurses in documentation, and the desired clinical 
information fields can be created to facilitate data retrieval for research and related 
tasks. 
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Chinese Nurses'  Acceptance of PDA A 

Cross-Sectional Survey Using a Technology 
Acceptance Model 

Yanling WANGa, Qian XIAOa, Liu SUNa, Ying WUa,1 
aSchool of Nursing, Capital Medical University, Beijing, China 

Abstract. This study explores Chinese nurses’ acceptance of PDA, using a 
questionnaire based on the framework of Technology Acceptance Model (TAM). 
357 nurses were involved in the study. The results reveal the scores of the nurses’ 
acceptance of PDA were means3.18~3.36 in four dimensions. The younger of 
nurses, the higher nurses’ title, the longer previous usage time, the more 
experienced using PDA, and the more acceptance of PDA. Therefore, the hospital 
administrators may change strategies to enhance nurses' acceptance of PDA, and 
promote the wide application of PDA. 

Keywords.Personal digital assistants, Mobile health, Nurse, Technology 
Acceptance Model, Cross-sectional survey 

1. Introduction 

The use of the personal digital assistant (PDA) in clinical nursing is increasing 
dramatically in the last 5 years in China, although it has been used widely in western 
countries. However, data is limited with regard to Chinese nurses PDA usage. The 
purpose of this study aimed to investigate Chinese nurses’ acceptance of PDAs, 
through the use of the Technology Acceptance Model TAM) [1]  

2. Methods  

A cross-sectional survey questionnaire was developed by the researchers based on the 
TAM framework. 357 nurses who used PDA in clinical practice for at least one month 
in the previous year, in nine tertiary hospitals in Beijing China completed the 
questionnaire. Data for total and domains were expressed as means with SDs and 
analyzed. Each items scores1 to 5, higher score indicates higher degree of acceptance. 
Analyzed data with t test to identify the mean difference. Correlation analysis was used 
determine the relationship between different domains based of TAM framework. 

3. Results 

The most respondents were female (97.8%), with an average age of 30.3 (SD, 6.9) 
years, 72.3% of nurses has more than 6 months working experiences of PDA , 82.4% 
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of nurses stating that they has already mastering the skills of using PDAs. Figure1 
shows the four domains of TAM in the Chinese nurses’ acceptance of using PDA. 
“Perceived ease of use” was scored the highest, while “attitude to use” was the lowest. 
Figure 2 illustrates the correlations between the different variables related to the nurses’ 
acceptance of PDA.The perceived usefulness and ease to use was related to the nurses’ 
attitude to use of PDA(r=0.683), the intentions to continuing use was highly related the 
nurses’ attitude to use of PDA (r=0.814).The younger of nurses, the longer previous 
usage time, the higher nurses’ title, the more experienced using PDA, were related to 
the more acceptance of PDA. 

 
Figure 1.Nurses acceptance of using PDA in the four domains of TAM 

 
Figure 2.The correlative factors based on the frame work of TAM

4. Discussion 

The usage of PDA by nurses is important to patient safety. Our result shows more than 
eighty percent of nurses have already experienced in using PDA. Overall, the 
respondents perceived PDA useful and easy to use. When the hospital administrators 
train and support to promote the wide application of PDA could consider the 
correlative factors revealed in this study. 
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User’s Satisfaction of Multiple Accounting 
Record System

Chen, M. C.1 and Yu, H. C.
Department of Nursing, National Taiwan University Hospital, Taiwan 

Abstract. The study hospital had developed a multiple account recording system 
that generates the accounting information of the consumed materials based on 
daily nursing records. A questionnaire survey was delivered to further investigate 
the impact of the system. Methods: Four concepts of the system were investigated. 
(1) Supportive and time saving; (2) impact on workflows and job satisfactions; (3) 
ease of use; and (4) overall satisfactions. Results: The system scored 4.03 out of 5 
as the highest for helpfulness for daily practices, 3.98 for decrease the time for 
recording material consumptions, 3.98 for actually changed the way they work. 
Discussion: Users mostly expressed positive attitude towards the system. 

Keywords. Satisfaction, multiple account recording system, simplifying workflow. 

1. Introduction

The National Health Insurance (NHI) in Taiwan reimburses the healthcare services 
through fee for services [1]. The NHI reimbursement is a primary income for the 
medical institutes, which is based on the healthcare service that was provided, and the 
records of the materials and device consumed. The nursing specialists were to review 
all the procedure after the treatment and note down all the materials and devices 
consumed on a piece of paper and hand it to the administration staff to input it to the 
accounting system. Using the computer to assists accounting records not only has the 
potential in saving time and costs, but also improves the efficiency of finance 
management. The healthcare industry has applied all kind of information technology in 
simplifying workflow, reducing the opportunity of manual transcription and message 
transmission, increasing healthcare quality and patient satisfaction, and reducing the 
burden of medical staffs. In January 2011, the study hospital, which is an educational 
medical center in northern Taiwan that consisted of 2,328 beds, decided to develop a 
multiple account recording system (MARS) to support nurses and generate the 
consumed accounts through daily nursing records.  

2. Methods

The questionnaire consists of 13 questions. It was designed to investigate 4 concepts, 
(1) whether the nursing staffs considered MARS as supportive and time saving, (2) 
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whether the nursing staffs considered MARS had an impact on workflows and job 
satisfactions, (3) whether MARS is easy to use, and (4) overall satisfactions towards 
MARS. The questionnaire had gone through expert reviews, involving 5 clinical 
specialists. The questionnaire is based on Likert scale, ranking from 1 to 5 points for 
highly disagree to highly agree, and the overall user satisfaction were scored from 0 to 
100, the higher score the better.   

3. Results 

112 users were invited to do the survey and 96 replied, achieving 80.7% response rate. 
 

Table 1. Questionnaire survey of the impact of MARS                

Questionnaires                                                                                                                    N=112 Mean value 
Time saving and supportive 
 I think that MARS decreased the time for recording material consumption  3.98 
 I think that MARS decreased the time to teach new staff in recording material consumption  3.67 
Impact on workload 
 I think that MARS changes the way we work  3.98 
 I think that MARS changes the habits of recording accounts 3.97 
 I think that MARS is helpful for work   4.03 
 I think that MARS increase more burden for me  2.82 
 I think that MARS simplified the workflow for recording accounts 3.89 
 I think that MARS increases job satisfaction 3.82 
 Do you agreed that MARS increase the accuracy of accountings 3.93 
 Do you think that MARS is capable in increasing incomes? 3.79 
Operation and interface 
 I think that MARS is easy to use  3.67 
 I think that the functions of MARS is easily understandable 3.67 
Overall satisfaction  
 Overall satisfaction for MARS, ranking from 0 to 100 83.34 

4. Discussion 

While implementing information systems into clinical practices, it is important to 
analyze the workflow and implement the system without causing more efforts for the 
staffs. MARS was designed to generate the accounting records while the nurses are 
done with nursing records charting, it integrated with existed information systems and 
simply the work for staffs. The users mostly expressed positive attitude towards the 
system. It has its’ impact on simplifying workflows and increasing job satisfaction. 
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Early Assessment of Patient´s Medical 
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Abstract. The Rapid Emergency Triage and Treatment System (RETTS) is used 
by the Swedish ambulance care organization for assessment of patients medical 
condition.  The aim of the present study was to evaluate prehospital assessment in 
collaboration with the ambulance nurse and primary health care physicians. If the 
patient’s condition was priority GREEN by RETTS then the ambulance nurse 
decided to contact the primary care physicians for a dialogue and together they 
decided which level of care was the most appropriate for the patient’s condition.  

Keywords: Triage Classification (RETTS), emergency nursing, prospective cohort 
study 

 1. Introduction 

The Ambulance organization provides qualified medical assessments and treatments. 
Several studies describe problems regarding to patient’s medical condition and 
unnecessary ambulance transports to accident and emergency departments (A&E) (1). 
A new model for prehospital care for patients with non urgent medical conditions has 
been introduced. 

The majority of all patients in ambulance care are assessed by RETTS (2). The 
patients are assessed at the scene by an ambulance nurse in collaboration with primary 
health care physicians for appropriate level of care. There are three levels of care; 
1.The patient is ready to stay at home with supervision from the primary health care. 2. 
The ambulance transports the patient to the primary health care unit for assessment. 3. 
The ambulance transports the patient to the emergency ward. The main objective of the 
study was to examine patient outcomes with prehospital assessment in collaboration 
with the ambulance and primary health care.  

2. Methods 

The study design was a 1 year prospective study involving one ambulance district in 
the south west of Sweden with a population of  78 000 inhabitants. The study patients 
were consecutively included by an ambulance nurse. Eligible patients were adult 
patients 18 years of age and assessed as priority GREEN by RETTS. Data was 

Condition in Ambulance Care Affects the  
Level of Care of Non Urgent Patients  
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collected from all patient´s Electronic Health Records during august 2014 – august 
2015. Only patients who were priority GREEN by RETTS were included. The 
expected sample size was 200 patients to detect a reduction from 80 % to 50 % of 
patients transported to A&E. Statistical power of 80% with type I error of 5%. A 
control group was recruited from retrospective patients 14 months before start of the 
study. The patients were assessed and decision was made of ambulance nurse regarding 
appropriate level of care. No contact was taken with any physicians. The patients met 
the same inclusion and exclusion criteria as the study group. 
 

3. Results 

The study group and control group did not differ significantly in gender, age, time of 
day of admission, reason for calling ambulance and accommodation. Regarding staying 
at home, transport to emergency ward and admission to hospital ward there were 
statistically significant differences in favor of the study group (p< 0.001). There was 
also a statistically significant difference regarding mean time of ambulance admission.  

4. Discussion 

The results indicate that it is possible to implement a prehospital assessment system in 
collaboration with the ambulance nurse and primary health care physicians. An early 
assessment of the patient´s actual medical condition is important in order to decide the 
most appropriate level of care, to avoid unnecessary ambulance transport of patients to 
A&E. 
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Health Consumers eHealth Literacy to 

Decrease Disparities in Accessing eHealth 

Information 
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Abstract. The purpose of this study was to assess the perceived eHealth literacy of 

a general health consumer population so that health care professionals can 

effectively address skills gaps in health consumers’ ability to access and use high 

quality online health information. Participants were recruited from three public 

library branches in a Northeast Florida community.  The eHealth literacy scale 

(eHEALS) was used. The majority of participants (n=108) reported they knew 

how and where to find health information and how to use it to make health 

decisions; knowledge of what health resources were available and confidence in 

the ability to distinguish high from low quality information was considerably less. 

The findings suggest the need for eHealth education and support to health 

consumers from health care professionals, in particular, how to access and evaluate 

the quality of health information. 

Keywords. eHealth literacy; Online health information; Health literacy; Internet 

1. Introduction 

An understanding of the deficits in current consumers’ eHealth literacy skills is needed 

to enable heath care providers to effectively address and remedy skills gaps in the 

context of eHealth service delivery. The purpose of this study was to assess the eHealth 

literacy skills of a general health consumer population so that health care professionals 

can effectively address skills gaps in health consumers’ ability to access and use high 

quality online health information. The specific aims were: 1) to assess participants’ 

eHealth literacy, and 2) determine if there are relationships between eHealth literacy 

skills and indivdual characteristics of participants. 

2. Methods 

After receiving approval from the Institutional Review Board at the researcher’s 

institution, permission was obtained from library directors in three public library 

branches in a Northeast Florida community.  The researchers visited the public libraries 

weekly to recruit participants and collect data for two months. The purpose of the study 

was explained to participants before obtaining consent from those willing to fill out the 

questionnaires.  A total of 111 questionnaires were returned at three public libraries; 
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three were incomplete. The remaining 108 questionnaires were analyzed for this study. 

Participants included men and women over 18 years old, of all ethnic groups, with the 

ability to read and write English. Participants’ eHealth literacy was measured using the 

eHealth literacy scale (eHEALS) [1]. 

3. Results 

Of the 108 library users who participated, 51.9% (n=56) were female and 48.1% 

(n=52) were male. Approximately half were Caucasian (n=56, 51.9%); slightly more 

than one-third were Black or African American (n=40, 37.0%). The majority had at 

least some college education (n=25, 21%), followed by a BA/BS (n=18, 16.7%) or 

Master’s (n=18, 16.7%), a high school diploma or GED (n=16, 14.8%) and a Doctorate 

(n=13, 12.0%). Most of the respondents reported that they knew what health related 

resources were available on the Internet (n=62, 57.4%), where to find them (n=75, 

69.4%), how to find helpful health resources (n=81, 75%), how to use the Internet to 

answer questions about health (n=78, 72.3%) and how to use the health information 

they find on the Internet to help themselves (n=73, 77%). However, while 69.5% 

(n=75) indicated that they had the skills needed to evaluate health resources found on 

the Internet and 60% (n=66) reported they felt confident in using this information to 

make health decisions, only 54.9% (n=59) reported they could distinguish high quality 

health resources from low quality resources. In relation to demographic characteristics, 

eHealth literacy was significantly associated with gender (p=0.01), employment status 

(p=0.005), hours per day of Internet use (p<0.001), and years of Internet use (p=0.002). 

4. Discussion 

A majority of participants in this study indicated they did not feel confident in their 

ability to differentiate between high quality and low quality health-related websites on 

the Internet. This self-perception suggests a potential limitation in health consumers’ 

ability to identify key criteria that could help them discern which health information 

websites on the Internet can be trusted. Previous studies of health literacy confirm that 

of those who have access to health information online in the US report that they have 

difficulty evaluating if that information is credible [2, 3]. In this study, eHealth literacy 

skills were significantly associated with gender, employment status, health status, hours 

per day of Internet use, and years of Internet use while others, such as age, race, 

education level, marital status, and income level, were not. This is not surprising since 

eHealth literacy skills are connected to operational Internet usage skills, which co-

occur with Internet use experience.   
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User Expectations: Nurses’ Perspective 
Güney GÜRSELa,1  
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Abstract. Healthcare is a technology-intensive industry. Although all healthcare 
staff needs qualified computer support, physicians and nurses need more. As 
nursing practice is an information intensive issue, understanding nurses’ 
expectations from healthcare information systems (HCIS) is a must issue to meet 
their needs and help them in a better way. In this study perceived importance of 
nurses’ expectations from HCIS is investigated, and two HCIS is evaluated for 
meeting the expectations of nurses by using fuzzy logic methodologies.  

Keywords. Healthcare Information System, Evaluation, User expectation, 
Ranking, Fuzzy Logic 

1. Introduction 

Healthcare Information System (HCIS), is the system composed of data, workflows, 
users, and technology; used to collect, store, process, and provide the needed 
information to support healthcare institutions and professionals [1]. 

Nursing Informatics is “A specialty that integrates nursing science, computer 
science, and information science to manage and communicate data, information, 
knowledge, and wisdom in nursing practice.” [2]. User expectations are stated as one of 
the success factors as well as the failure reasons of information systems (IS) in the 
literature [3-6]. The aim of the study is to examine the HCIS user expectations from the 
nurse’s perspective. 

2. Methods 
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In the previous work [7], “Expectation Questionnaire” was formed. For each 
expectation variable, an importance question was asked to capture the relative 
importance weight of the variable to the user. Also some questions for each variable 
were asked for expectations. Answers are expressed by 5-point Likert scale.  
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In the study, part of the data (related to the nurses) captured in the previous study 
[7] by the Expectation Questionnaire is used. In hospital A, 170 of 504 questionnaires 
belong to the nurses. In hospital B, 26 of 96 questionnaires belong to the nurses. To 
examine the perceived importance of nurses’ expectations from HCIS, expectations are 
rank ordered by (1). The second part of the study is conducted by measuring the EMRs 
of nurses, by (2). 

3. Results 

Ranking of HCIS expectations of nurses’ and general users’ are; Availability, Speed, 
Decreasing Work Load, Ease of Use, User Support, Need for Training, Improve 
Service Quality, Function Sufficiency, Consistency, Bringing Positive Change, 
Interoperability, Report Facilities, Decision Support, Research Facilities, Security, 
Help Manuals, Privacy. 

In the results of the second part of the study, Hospital A has considerably lower 
ratios than hospital B. The HCIS in hospital A has been used for five months (newly 
deployed) when the measured was performed. Consistent with the difficulties in 
implementing a new HCIS [8] the expectations of the nurses were poorly met.   

4. Discussion 

The surprising finding in the first part of the study is, the second topmost ranked 
dimension, System and Data Expectations. The second ranked dimension in all users is 
Improvement expectations. The nurses have priority on data quality over improvement. 

System and Data expectations are the highest met expectations in A and second in 
B. When the perceived importance ranking is considered, these expectations are ranked 
as the second by nurses; this part is also compatible and good values for both HCIS.    

In this study an analysis from the nurses’ perspective is done. To deploy, design, 
perform and improve HCISs to meet the needs better, this kind of analysis should be 
done; users should be kept in touch all the time trying to understand their preferences.  
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eHealth Literacy Skills mong 
Undergraduate Nursing Students in the U.S. 

and South Korea 
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 Florida State University College of Nursing, USA 
b
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Abstract. Online health information is a critical resource for health consumers. 
Nursing professionals need to be eHealth literate to support patients and their 
families. The purpose of the study was to explore eHealth literacy skills among 
undergraduate nursing students in the U.S. and South Korea. One hundred and 
sixty-nine undergraduate nursing students in two universities, one in the southern 
area of the U.S. and one in the eastern area of South Korea, participated. 
Participants were asked to complete the eHealth Literacy Scale. The majority of 
participants perceived that the Internet is a useful or very useful tool in helping 
them make health-related decisions. The participants either agreed or strongly 
agreed with the 7 items of the eHealth literacy scale except an item such as they 
can call high to low quality of online health information. The U.S students have 
higher mean scores of all eHealth literacy items than students of South Korea. 

Keywords. eHealth literacy; Internet; Undergraduate Nursing students, Online 
Health Information 

1. Introduction 

As Internet health information becomes increasingly accessible, health professionals 
are expected to engage in information sharing with the public and to assist them with 
finding, understanding, and evaluating health information. For this, health professionals 
should be eHealth literate.  Moreover, a plentitude of Internet health information exists, 
but the quality of online health information varies. Some Internet sites even provide 
low quality information. It is, therefore, important that patients be taught to identify 
health information sites and to discriminate between high and low quality health 
information so that they avoid making health decisions using low quality 
information.eHealth literacy is defined as the ability to seek, find, understand, and 
appraise health information from electronic resources and apply such knowledge to 
address or solve a health problem [1]. Gilmour [2] described that nurses, especially, 
must have eHealth literacy skills since they are necessary to assess patients’ use of 
eHealth information and correct patients’ misconceptions about their illness due to 
incorrect interpretations of online information. There were only few studies about 
eHealth literacy skills among undergraduate nursing students. The purpose of the study 
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was to assess eHealth literacy among undergraduate nursing students in the U.S. and 
South Korea. 

2. Methods 

The 169 participants were undergraduate nursing students from two universities, one in 
the Southern area of the U.S. and one in the Eastern area of South Korea. eHealth 
literacy was measured by 8 items of eHealth literacy scales (eHEALS) [3]. After 
Institutional Review Board (IRB) approval, an invitation email was sent to students 
enrolled in the nursing program in two universities, one in the U.S. and one in South 
Korea. An explanation of the study’s purposes and an embedded link to the Internet 
survey packages, which included the questionnaire and an online consent form, was 
emailed to students. The data collection period was one semester, about 4 months. The 
total response rate was 61% (169 out of 276).  

3. Results 

The composite mean score for eHealth literacy (as measured by 8 items) was 31.95 
(SD=5.4) out of the possible 40 with a score range from 17 to 40. Of the 169 
participants, 88 participants (52.1 %) had high eHealth literacy. Over 30 % participants 
strongly agreed that they could find helpful information (n=52, 30.8%), use the Internet 
to answer their questions about health (n=57, 33.7%), use health information they 
found (n=54, 32%), and evaluate health resources (n=51, 30.2%). However, regarding 
having confidence to use information from the Internet to make health decisions (n=44, 
26%) and having the ability to tell high quality health resources from low quality health 
resources on the Internet (n=39, 23.1%), only 23 to 26% participants strongly agreed 
that they have these skills. In comparison of two countries’ undergraduate students’ 
eHealth literacy skills, the U.S students have higher mean scores for all items than 
Korean students 

4. Discussion 

In this study, we found that there are areas in need of improvement. Based on the area 
need to improve, we suggest that educators should address the weakness in developing 
curriculum. For example, one weakness from this study, distinguish information quality 
is need to improve among undergraduate students. 
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Telerehabilitation Services in Pakistan: A 
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Abstract. Disabled community spending a miserable life and having no or very less 
access to basic health and rehabilitation care across Pakistan. WHO developed 
objectives for the provision of standard health and rehabilitation care to disables and 
emphasizes to achieve them till 2021. The Purpose of this study was to assess the 
future of tele-rehabilitation services in Pakistan. It was quantitative study with Sample 
size of 100 rehabilitation professionals across the country. Result showed that 
Telerehabilitation Services are strongly needed in Pakistan and professionals rated it 
as a best alternate of facility based rehabilitation services. We can provide a wide 
range of services through Telerehabilitation Services ranging from simple 
consultation to delivery of different therapeutic sessions and online monitoring. 

1. Introduction 

Rehabilitation can be generally understood as a goal or objective, a process or a set of 
practices. Rehabilitation is closely associated with the term “restoration” that denotes 
as a return to a former or desirable state or position. About 110-190 million (2.2%- 
3.8%). people are older than 14 years and are experiencing signification limitation in 
their functioning. The World Health Organization is working hard for the rehabilitation 
of those physically and mentally handicapped persons. WHO defined three main 
objectives for the provision of equality based health care and other services to all 
disabled community of the world and especially in the developing countries. Due to 
certain issues WHO revised its guidelines and proposed new timeframe to achieve 
these goals till 2021. 

Telerehabilitation can be defined as an emerging method of delivering 
rehabilitation services with the help of ICT’s for the provision of rehabilitation services 
to the targeted population. It allows clinicians with an efficient, quick and cost effective 
access to their patients living in remote areas. Shortage of Rehabilitation services 
particularly in developing countries served stimulus for the development of tele-
rehabilitation Services for the provision of standard, face to face and cost effective 
rehabilitation services regardless of time and space. 

2. Methods 

It was a survey based quantitative study with the sample size of 100 rehabilitation 
professionals. 
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3. Results 

There were 56% female and 44% male participants in this study. A great majority of 
participants (84%) were using smart phones and were using different communication 
tools. Participants had good knowledge about telemedicine and tele-rehabilitation and 
more than 50% recommended telerehabilitation services for rehabilitation services at 
door  steps.  Among  the  participants  (26%)  rated  tele-rehabilitation  as  an  extremely 
useful and 36% as a very useful for rehabilitation services at community level.  

Tele-rehabilitation services were rated as extremely acceptable by 18% of the 
participants and very acceptable by 32% and somewhat acceptable by 40% of 
participants. A merge count of 8% participants said that lack of ICT knowledge may 
limit the success of tele-rehabilitation and 09% said that high cost of technology while 
03% said it could be rapidly changing technology may limit its usefulness. Among the 
participants 26 % rehabilitation professionals said that they can provide consultation, 
prescriptions and required therapy to the patients through telerehabilitation. However, 
10% said only monitoring and 2% said that nursing care can also be provided and 62% 
chooses all of these options. 

4. Discussion 

There is huge scope and gape of telerehabilitation services because of shortage of 
qualified professionals and lack of resources. Telerehabilitation services will be very 
useful and successful in Pakistan because 70% of the total population belongs to rural 
areas where the infrastructure and health facilities are very poor. Mobile based 
telerehabilitation programs will be more successful and acceptable in Pakistan because 
most area of the country have mobile phone coverage. We can offer almost all kind of 
services to the patient including consultation, assessment, prescription, management, 
monitoring and follow ups cost effectively and efficiently. 
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Abstract. Electronic prescribing is also known as Computerized Physician Order 
Entry (CPOE). It is a computer-aided system which offers the health professionals 
a robust platform for entering the prescription electronically. Due to paucity of 
facilities in Pakistan which are available around the world, there is an observable 
overburden on the health professionals and practitioners. CPOE system has shown 
to be very effective in minimizing medication errors. CPOE is beneficial for both 
patient and health organizations. There is great deal of interest in the adoption of 
this system in our healthcare system. The results state clearly that this system is 
equally beneficial for organizations who want to adopt this system as perceived by 
the health professionals. It supports the idea of adoption and implementation of 
CPOE in healthcare facilities healthcare institutes. CPOE must be adopted to ease 
and optimize nursing services in Pakistani healthcare system. 

Keywords. Organizational benefits; CPOE; health professionals; adoption; 
implementation 

1. Introduction 

Electronic prescribing or e-prescribing is system of electronic entry of medication 
orders. These instructions are shared over a network which is accessible to every 
medical department. This system not only saves time but also reduces chances of 
medication errors due to legibility problems and transcription of medication orders and 
reduces delays in order completion [1]. It also aids in error checking and duplicate 
entry for doses and laboratory tests.  

CPOE systems became more popular and important after the publication of 
findings of the “Committee on Quality on Health Care in America on Medical Errors 
and Improvement of the Quality of the Health System”. The findings recommended 
and suggested that the extensive introduction of CPOE would significantly reduce the 
medication errors. Bates et.al, [2, 3] have reported that CPOE aids in reducing 
medication errors up to 84% in US. Literature witnesses that CPOE offers more 
advantages over paper based system of prescribing, the old one [4]. 

                                                           
1 Assistant Professor, Graduate Institute of Biomedical Informatics, Taipei Medical University, Taiwan. 

Email: drshabbir@tmu.edu.tw  

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-903

903

mailto:drshabbir@tmu.edu.tw


2. Methods 

We used a questionnaire as data collection tool. It is a part of larger study conducted to 
find perceptions regarding overall benefits of CPOE, while this paper only aims to find 
organizational benefits of CPOE. Data was collected from four major cities of Punjab 
province. 251 participants responded out of 500 distributed questionnaires and response 
rate was 50%.  

3. Results 

 
 
 
 
 

4. Discussion 

The results call for an action to implementation of CPOE in healthcare system of 
Pakistan. Lack of infrastructure as well as political will might be the major factors 
impeding the adoption and implementation in Pakistan. It was found that majority of 
the population has a useful knowledge of computer and its application in health sector. 
As evidenced by the literature review CPOE is not only supportive to health 
professionals in proper care delivery but also is an important tool to save the expenses 
incurred on the healthcare delivery. 

CPOE has been implemented in developed world showing its potential benefits. 
There is need to implement this system in our healthcare system. Now it is proper time 
to implement this system in our healthcare system as IT industry is rapidly expanding 
in Pakistan. In future further studies must be conducted to establish the evidence 
among other health professionals including the Pharmacists and nurses. 
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Abstract. The aim of this study was to design and pilot-test a serious game for 
teaching nursing students clinical reasoning and decision-making skills in caring 
for patients with chronic obstructive pulmonary disease. A video-based serious 
game prototype was developed. A purposeful sample of six participants tested and 
evaluated the prototype. Usability issues were identified regarding functionality 
and user-computer interface. However, overall the serious game was perceived to 
be useful, usable and likable to use. 

Keywords. community health nursing, computer simulation, education, problem-
based learning, serious games, user-computer interface 

1. Introduction 

Simulation technologies embedded in ‘serious games’ have appeared in the educational 
games market [1]. Serious games (SGs) combine knowledge and skills development 
with video game playing aspects. SGs enable active, experiential, situated and 
problem-based learning. In nursing education, SGs provide nursing students with an 
opportunity to practice clinical reasoning and decision-making in a realistic and safe 
environment [2]. 

Despite a growing number of serious games developed for healthcare professionals, 
few serious games are video-based or address the domain of home health nursing.  

2. Methods 

A video-based SG prototype was developed. The project employed a unified 
framework of usability named TURF [3] and theory in SGs design [4] to ensure a user-
centered design. The educational content and quiz-based tasks were based on the 
Clinical Decision-Making Model [5], Blooms taxonomy [6] and the curricula in the 
bachelor program in nursing at University of Agder. The objective of our SG was to 
increase nursing students clinical reasoning and decision-making skills in clinical 
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situations related to patients with chronic obstructive pulmonary disease (COPD) living 
at home. To provide realistic situations from clinical practice, a registered nurse (RN) 
from home healthcare and a person with COPD participated as actors in the video-
based scenarios.  

A purposeful sample of six participants tested and evaluated the SG prototype in a 
usability laboratory. The usability evaluation methods included a cognitive 
walkthrough, a questionnaire and individual interviews.  Content analysis was used. 

3. Results 

Our SG was perceived as realistic, clinically relevant, and easy to learn. However, 
several usability issues were identified such as: lack of demonstration of how to use 
embedded links and solve drag-and-drop tasks, desired functionality to view both 
wrong and right answers, and a limited range of navigation options to go back and forth 
in the game.  

4. Discussion 

A combination of different theoretical approaches in the design of our SG was 
experienced as an advantage. Issues identified regarding functionality and user-
computer interface emphasize the importance of usability evaluation during the process 
of development of a SG before implementation.  
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Abstract. Health geography and geomatics have become major disciplines in the 
last few years and are the source of attractive concepts for medical informatics. 
POLESAT’s e-geoplatform was built to present information and support decision-
making during medical consultation. We have improved its usability with 
innovative and modern methodology. Results show five steps of the process. 1: we 
select one of three hospitals. 2: thanks to PiNoKio's anatomy, the related activity 
segments are displayed. 3: the activity segment "AB-Orthopedics, Rheumatology" 
is displayed. 4: click on "AB02-Amputations" product line and 5: go to hospital 
activity choropleth map. Conclusion: This third e-geoplatform version is a 
showcase for advanced open-source geomatics via web-mapping possibilities. 
Health management based on geography concepts, geomatics, an amusing avatar 
for children, health and/or geographic open data represent the technology of 
tomorrow. This e-geoplatform concept presents an opportunity for the serious 
games industry, education and will reduce health access inequalities. 

Keywords. geomatics, e-geoplatform, decision-making, medical visualization 
knowledge, serious games, programmed medical choice, education. 

1. Introduction 

Health geography and geomatics (Geographic information and GIS) have become 
major disciplines in the last few years and are the source of attractive concepts for 
medical informatics. POLESAT’s e-geoplatform was built to present information and 
support decision-making for professionals and the general public. Our e-geoplatform 
proposes to guide a programmed medical choice during a consultation.  

To optimize e-geoplatform usability, we have incorporated geographical and 
medical knowledge visualization approaches (VCM), dynamic and interactive web 
pages [1]. For e-geoplatform3, the challenge is to test an open-source web-mapping 
service for atlases and to pursue our communications on POLESAT. 
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2. Methods 

The architecture of the dynamic website, the VCM medical iconic language 
(PiNoKio©) and the security and state of the servers has remained unchanged from e-
geoplatform2 [1]. 

We have tested the GIS environment and web-mapping servers "QGis – Lizmap ". 
The map data and geocoded PMSI fictive data are stored in the QGis  for map 
processing. Choropleth mapping outcomes are provided thanks to QGis and LizMap 
Plugin, sent and stored in the QGis server and Lizmap client until a "request client" 
displays the requested maps thanks to HTTP, HTTPS, WMS protocols [2, 3]. 

3. Results 

The webpage1 prototype represents an interactive map of the Nord-Pas-de-Calais 
region. By clicking on the circle, we select one of three hospitals: Dunkerque, Lille and 
Valenciennes. Webpage2 shows an attractive and amusing dynamic avatar: PiNoKio. 
Click on one of PiNoKio's legs and the table of related activity segments is displayed 
on webpage3.  

Once the administrative and statistical information has been observed and analyzed, 
click on the activity segment: "AB-Orthopedics, Rheumatology". Webpage4: Click on 
the product line "AB02-Amputations" and go to web-mapping choropleth map Step 5. 

4. Discussion 

This regional e-Atlas is a showcase for advanced open-source geomatic possibilities [1]. 
Health management based on geography concepts, an amusing avatar for children, 
geomatics, health and geographic open data represent the technology of tomorrow. 

This e-geoplatform concept [4] presents an opportunity for the serious games 
industry, education and will reduce health access inequalities owing to the fact that e-
Atlas and PiNoKio provide a better and easier guide for health care units according to 
the cultural aspects of patients (mobility, habits, languages, etc.). 
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Decision Support System in the Nursing 
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Abstract. The purpose of this study is to explore the usage frequency of the 
decision support instruction in the nursing information system, and to survey the 
technology acceptance among nurses in one hospital. The results indicated that the 
usage frequency of the care instruction was increased from 191.3 to 1308.5 per 
month. Nurses also rated the "perceived usefulness" the highest score, followed by 
"perceived ease of use" in the survey. 

Keywords. Decision Support System, nursing instruction, nursing information 
system, Technology Acceptance Model.  

The integration of Decision Support System (DSS) with nursing instruction 
information systems not only provides more alternatives for nursing use, but also 
produces individualized nursing instructions for patient care needs [1][2][3]. Analysis 
of the type nursing instruction, almost is disease cognition, health care, medicine 
cognition, notes of physical or lab examination, care of post-operative and skill of 
home care. So, using 9th International Classification of Diseases (ICD9), code of drugs 
and lab…etc.. To establishment of database. (table1) 

This study applied the Technology Acceptance Model (perceived usefulness, 
perceived ease of use, use attitude, use intention) as a framework (Figure 1) to design a 
questionnaire to survey the technology acceptance of nurses toward the nursing 
instruction information system [4][5]. Furthermore, this study explored the outcome of 
technology use both with and without an embedded DSS. 

Table1 Analysis of the type nursing instruction to establishment of database 

types of nursing instruction corresponding standard. example 

disease cognition, health 
care, care of post-operative ICD9 Understanding of 

hypertension 

medicine cognition code of drugs Understanding of 
diuretics 

notes of physical or lab 
examination 

code of physical or 
lab examination 

Colonoscopy 
Information 

skill of home care code of medical 
material 

Foley for home 
Care 
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1. Methods 

Nurses working in an outpatient department of a medical center at which a DSS was 
embedded into the nursing instruction information system were recruited to complete a 
questionnaire survey on technology acceptance. Data downloaded from the database 
for 4 month pre and post results were analyzed to compare the differences in usage. 

2. Results 

Results indicate that perceived usefulness was rated higher than perceived ease of use, 
with actual use increasing significantly from 191.3 to 1308.5 times per month (Z = 
3.72, p < .001). Usage in different categories increased significantly as well (Z = 3.52, 
p < .001). Variables of the technology acceptance model did not affect actual use. 
(Figure 1.) 

 
Figure 1. DSS intervene before and after, the path of the analysis coefficient 

comparison TAM (Brackets mean after intervention) 

3. Discussion 

Although DSS implementation increased actual usage, the variables did not increase 
usage. This may be attributable to the features of the DSS, interface design, workflow, 
and print speed. 
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Abstract.  A user friendly interface can enhance the efficiency of data entry, 
which is crucial for building a complete database. In this study, two user interfaces 
(traditional pull-down menu vs. check boxes) are proposed and evaluated based on 
medical records with fever medication orders by measuring the time for data entry, 
steps for each data entry record, and the complete rate of each medical record. The 
result revealed that the time for data entry is reduced from 22.8 sec/record to 3.2 
sec/record. The data entry procedures also have reduced from 9 steps in the 
traditional one to 3 steps in the new one. In addition, the completeness of medical 
records is increased from 20.2% to 98%. All these results indicate that the new 
user interface provides a more user friendly and efficient approach for data entry 
than the traditional interface.   

Keywords: Nursing information system, User interface design, sability 

1. Introduction 

Nursing information system is extremely important in a hospital, especially for 
recording patient treatments, nursing interventions, and physician orders. A 
userfriendly interface can enhance the efficiency of data entry, which is crucial for a 
complete database establishment. In this study, a new user-friendly interface is 
proposed and evaluated by medical record documentation instead of traditional 
questionnaire that investigates users’ satisfaction. Since traditional questionnaire 
investigation provides users’ subjective perception while documentation evaluation - a 
more objective approach – can verify the outcome of new interface design. 

2. Methods 

Records of antipyretic medication are used as indicators in this study. The proposed 
new user interface incorporated a pre-filtered list of antipyretic medication 
corresponding to patients’ physical information and physicians’ previous prescriptions. 
The traditional user interface only lists pull-down menu, which contains no patients’ 
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past information and required nursing staff to use scroll down bar to select physician’s 
prescription. 

For comparison, a 3-month chart review on antipyretic medication prescription 
was analyzed on three perspectives. First, the time spent on data entry. We recorded the 
time when user select this function(Create time), and the time when user save the 
date(Recorded time). “Recorded time” minus “Create time” was the time on data entry. 
Second, the steps required for data entry. Third, the completeness of the medical 
records.  

3. Results 

The time for data input is reduced from 22.8 seconds per record for the traditional user 
interface to 3.2 seconds per record for the new user interface. As for the operation steps, 
data entry has been reduced from 9 steps for the traditional interface to 3 steps for the 
new interface. In addition, the completeness of medical records increases from 20.2% 
to 98%. All these results indicate that the new user interface provides a more 
userfriendly and efficient approach for data entry than the traditional one. 

4. Discussion 

The new user interface has adopted a pre-filtered listed menu in nursing information 
system, which can dramatically reduce the time and steps for data entry. It increases 
nursing staff’s working efficiency as well. In addition, the completeness of medical 
record is also significantly improved. All of these show that the new proposed user 
interface with integrated patient medication orders can lead to a major improvement in 
design of nursing information system. In the future, the proposed user interface can be 
further developed with all the drug prescriptions, instead of being limited to antipyretic 
medication. 
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Utilization of Communication Robot  
in Patient Education 
Keitaro ISHIGURO a Yukie MAJIMA a 
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Abstract. In Japan, the population is expected to decrease. Moreover, the 
proportion of elderly people living alone among the elderly population is expected 
to increase for both men and women. Therefore, the demand for elderly care is 
increasing year by year. In this paper, we aim at making environment in which 
elderly people can receive interactive guidance, and reducing the burden on 
medical staff such as caregivers and nurses. So, we design a patient education by 
ARCS model which classifies concepts related to learning motivation, and 
consider to utilize a communication robot "Pepper". 

Keywords. Patient education, ARCS model, Communication robot, Pepper, 
Learning motivation 

1. Introduction 

Japan is facing problems such as shortage personnel in care and nursing field due to 
advancement of aging society with falling child birthrates and decline of population of 
people in production ages [1]. This study aims at making environment in which elderly 
people can receive an interactive guidance even if they are at home and reducing the 
burden on medical staff such as caregivers and nurses. For that purpose, we consider 
utilization of communication robots. 

2. Communication Robots 

Communication robots aim to live associated with the human being unlike industrial 
robots which improve work efficiency. A Danish communication robot named “Alice” 
is reported. Alice is approximate 60cm tall and 
Alice is good at communication with elderly. Alice 
can speak human language, and inform a medical 
staff of the records [2]. In addition, Paro, a fur 
covered robotic seal, was specifically designed for 
therapeutic uses with the elderly [3]. 

In Japan, People have a high affinity to robots. 
The main reasons are robots which help people such 
as “Astro Boy” and “Doraemon” are well known. 
We therefore try to utilize communication robots 
for patient education in Japan. In this study, we use 

Figure 1: Pepper 
(Aldebaran/ SoftBank Robotics) 
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“Pepper” (Figure 1). Pepper is approximately 120cm tall and Pepper has a tablet 
terminal mounted with a touch panel. Pepper as well as Alice can communicate with 
people, however, Pepper is different from Alice in that Pepper's speaking words are 
displayed on tablet terminal and also users can play games such as card game with this 
tablet terminal. 

3. Developing Applications 

We try to make environment in which elderly people can receive interactive guidance 
even if they are at home and reducing the burden on medical staff such as caregivers 
and nurses, and we have developed the application for medication advice and diet 
support until now. These are designed by ARCS model [4] which classifies concepts 
related to learning motivation into four categories: "attention," "relevance," 
"confidence," and "satisfaction".   

The application for medication advice is evaluated between medical staff from 30 
to 89 years old in Japan. The result shows “Pepper’s impression”, “attachment to 
Pepper”, “motivation to learn”, “comprehension”, and “attention” are highly valued [5]. 
We consider Pepper’s looks and behavior are like children, so Pepper is highly 
acceptable to users especially elderly. The personal robot “Alice” is similar in this 
point, but Japanese people prefer Pepper to Alice culturally. Because Alice looks like 
human beings too much, many Japanese people feel somewhat weird. 

In this time, we developed a new application. It is used to prevent hypertension. 
The points that we thought and worked out are as follow: Pepper shows the statistical 
graph of user’s blood pressure value with a comment to explain the data visually. 
Moreover, all of our applications have the function that the medical staff and family 
can get to know the user’s medical data by e-mail. 

4. Conclusion 

We developed the new application for elderly people to prevent hypertension by 
communication robot “Pepper”. In the future, we will enrich not only the education 
contents but also Pepper’s conversation pattern and amusement application. 
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Abstract. Peritoneal dialysis management system (PDS) is special design system 
to integrate all dialysis-related information for PD case managers. This study aims 
to investigate the impact of peritoneal dialysis system (PDS) implementation on 
the work efficacy of PD case managers. This study carried out in the PD unit of 
medical center in northern Taiwan. We utilized work sampling and chart reviews 
to compare the changes of work efficacy of PD case managers before and 3 
months after PDS implementation. 

The results of this study showed direct care increased to 38.3% while indirect care 
decreased to 18% and unit-related care to 6.2%. The time spent on the five 
category activities has statistically significant difference before and after 
implementation of PDS. The completion rate of records has no statistically 
significant difference before and after the implementation of PDS. This study 
demonstrated that PDS implementation significantly affected the care patterns of 
PD for case managers. 

Keywords. peritoneal dialysis system; work sampling; chart review; system 
evaluation 

1. Introduction 

Globally, Taiwan ranks first in the prevalence of end-stage renal disease (ESRD). 
Peritoneal dialysis (PD) is a major and important renal replacement therapy, therefore 
the government decided to promote PD case management in order to improve the 
quality of medical care for patients with ESRD.  
Peritoneal Dialysis System (PDS) is an information system that integrates laboratory 
data, medical management and health care records for every patient receiving PD. By 
connecting with the web-based hospital information system, PDS could automatically 
retrieve a patient’s profile, doctor’s orders and laboratory data and integrate it into a 
single electronic medical record. This study aims to investigate the impact of PDS 
implementation on the work efficacy of PD case managers. 
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2. Methods 

This study were 11 registered nurses served as PD case managers in this unit and PDS 
was introduced in June 2015. During the study period, 435 patients received 
maintenance PD. We utilized work sampling to record the time the PD case manager 
spent on each domain of care service. We also performed chart reviews to collect the 
completion rate of recording within 24 hours of a patient’s visit. All observations were 
gathered before PDS and 3 months after its implementation to compare the changes in 
work efficacy. We were approved by the IRB201507094RIND of the study hospital. 

3. Results 

1,252 work observations were Before and after PDS implementation, the percentages 
of time PD case managers spent on direct care (such as dialysate exchange and patient 
education) were 26.9% and 38.3%, respectively. On the other hand, the time spent on 
indirect care (such as case discussions), changed from 19.0% to 18.0%. Furthermore, 
case managers went from spending 17.3% of their time on administrative work and 
prescription checkups to only 6.2% after PDS implementation. These results indicate 
that PDS significantly affected the care pattern of PD for case managers.   
We also performed chart reviews (N=68) to investigate the immediate completion rate 
of care recordings within 24 hours of patients’ visit was 73.0% before PDS 
implementation. After PDS implementation, the completion rate of electronic medical 
recordings was 75.0%. These results indicate that completion rate of records have no 
statistically significant difference before and after the implementation of PDS. 

4. Discussion 

Our results revealed that after PDS implementation, PD case managers spent more time 
on direct care of patients. They saved time on integrating assessments into medical 
records, indirect care and administrative work. This indicates that PDS significantly 
affects the pattern of medical care in PD case managers. On the other hand, the 
completion rate of medical recording within 24 hours had not improved 3 months after   
implementation. We inferred this might be due to the unfamiliarity of the new working 
system to case managers. Many studies suggested that effectiveness of an information 
system should be evaluated 6 months after its implementation or even later. Further 
investigations at a later time will be necessary to evaluate its effectiveness on PDS. 
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Study on Synchronization of the Heart in a 
 

Soh Sakaki1, Atsushi Ishigame and Yukie Majima  
Osaka Prefecture University, 1-1, Nakaku gakuencho, Sakai, Osaka, Japan 

Abstract. Compared to rookie nurses, it is often said that a skilled nurse’s 
injection is less degree of pain. The authors believe that the reason why the pain is 
reduced is because skilled nurses can make themselves relaxed and synchronize 
their state to the patients. So, if we can make people relaxed and synchronized 
intentionally by giving artificial stimulation, the technique will be so valuable not 
only in the inheritance of injection skills but also in various medical situations 
including the care of aged, nursing of infant and so on. In this paper, we focused 
on the synchronization of brain waves, and examined the method of inducing the 
relaxed state and the synchronization in brain waves of subjects by giving a 
vibratory stimulation. 

Keywords. Synchronization, Brain wave, Alpha wave band content, vibratory 
stimulation, Correlation coefficient. 

1. Introduction 

In this paper, we focus on the synchronization in brain wave. Brain wave is in close 
contact with mental condition of human. And there is the paper which reported that the 
synchronization in brain waves between nurse and patient occurs more strongly when 
the injection was successful than it failed[1]. Therefore, we think the synchronization of 
brain waves creates the so-called breath-matched situation in which it is easy for people 
to do collaborative work, communicate and understand each other. 

2. Method 

We gave the vibratory stimulation which imitates the man’s heartbeat and breathing 
rhythm to five pairs of subjects simultaneously and analyzed whether the stimulation is 
effective in increase of wave band content and brain wave synchronization inducing. 

In the heartbeat-model stimulation (HS), we attached two vibrating motors to the 
chest of subjects and gave 8 kinds of continuous pulse vibration being different in the 
interval (100, 90, ,30 times per minute) for one minute. In the breathing-model 
stimulation (BS), we attached one vibrating motor to the chest and another to the 
stomach of subjects. We reflected the quantity of lung air in the breathing action (IN, 
HOLDING, OUT) to the strength of vibration. And we gave 5 kinds of 2 minutes BS 
which the time configuration (IN, HOLDING, OUT) is differ from each other .To 
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evaluate the relaxed state, we calculated the band content in the brain wave. And to 
evaluate the degree of synchronization between each pair of subjects, we calculated the 
absolute value of correlation coefficient between the 1 minute time series of  band 
content in each pair which is smoothed  by secondary Butterworth filtering (Cut-off 
frequency is 0.1 [Hz]).  

3. Results 

We show the results below. In Table1, A represents the average of all subjects’ band 
content and the types which show the highest two of the absolute value of correlation 
coefficient in each pair are painted darkly. 

Table 1, band content and the absolute value of correlation coefficient 

Type A [%] 
Correlation coefficient 

Pair 1 Pair 2 Pair 3 Pair 4 Pair 5 Average 

HS 
[times/min] 

100 36.4 0.00 0.10 0.14 003 010 0.08 
90 33.8 0.04 0.00 0.07 0.07 0.14 0.07 
80 35.2 0.05 0.20 0.00 012 0.09 0.09 
70 37.8 0.13 0.05 0.02 0.27 0.00 0.09 
60 35.9 0.02 0.01 0.06 0.08 0.05 0.04 
50 35.0 0.06 0.07 0.05 0.33 0.07 0.12 
40 35.2 0.33 0.03 0.23 0.02 0.03 0.13 
30 33.6 0.10 0.07 0.23 0.01 0.31 0.14 

BS 

1 35.7 0.04 0.04 0.10 0.03 0.13 0.07 
2 37.2 0.25 0.35 0.10 0.36 0.16 0.24 
3 39.0 0.24 0.23 0.11 0.42 0.11 0.22 
4 37.4 0.04 0.07 0.15 0.24 0.10 0.12 
5 36.2 0.10 0.13 0.02 0.47 0.03 0.15 

No stimulation 31.2 0.10 0.19 0.07 0.20 0.08 0.13 

4. Discussion 

At the view of increase of wave band content, we can see the general rise of band 
content both in HS and BS. So we can say that the vibratory stimulation itself is 
effective in rising the band content in brain wave and making people relaxed. At the 
view of inducing brain wave synchronization, we can see the tendency that higher 
value of correlation coefficient in each pair is gathered at Type 30 ~ 50 [/minute] in HS 
and Type 2 and 3 in BS. We think this tendency is relevant to usual biological rhythm 
of subjects. 
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Abstract. EU and national policies for long-term care acknowledge the role of 
informal carers. However, there is still little adequate support to prepare or ease 
informal carers in terms of training to allow them improve their skills, alleviate 
psychosocial stress and maintain their own health and well-being. In the 
CarerSupport project, we seek to integrate services, deploy and test an integrated 
ICT platform enabling participation and collaboration of informal carers, 
psychologists and health professionals to collaborate, facilitate training and 
orientation, offer tele-consulting services and psychosocial support to carers. 
Based on this platform and its content, we will deploy and report on informal 
carers’ experiences with the wide range of offered service. The poster will present 
the first experiences and suggest potentials for a service like CarerSupport. 

Keywords. AAL, informal carers, caregiver burden, support services, assessment 

1. Introduction 

The success of active ageing and social inclusion policies has always depended on the 
ever-important human care factor. Support provided by formal and informal carers to 
vulnerable individuals, i.e. individuals who cannot function without the practical help 
of others, is a prime example of human care. The informal carers’ role is challenging, 
given that they have to deal with a variety of symptoms and treatments, interact with 
care services spanning a wide range of illnesses, diseases, chronic conditions and 
health problems. Specifically, informal carers need to understand various conditions, 
while also possessing relevant knowledge and acquiring required skills to provide 
support. At the same time, carers need psychosocial support to cope with challenges of 
their role, i.e. emotional labor [1], and perform their tasks in sustainable way. 

New, innovative tools and efficient services can help and give support to informal 
carers’ significant responsibilities in care for vulnerable persons who depend on 
practical help to sustain life and maintain health. CarerSupport is an internet-based 
platform with tailored learning-material, tele-consultation, access to information that 
can enhance coping, and opportunities to communicate with other informal caregivers. 
The goals are to offer practical support and contribute to alleviate experienced stress 
coming from their demanding caregiving responsibilities [2]. The selection of 
information and learning resources, opportunities to exchange experiences and 
knowledge with peers (other informal carers), and consult with health professionals, 

                                                           
1 Lene Lunde, Department of Nursing Science, University of Oslo, lene.lunde@medisin.uio.no 

Informal Carers’ Training and Collaboration

Nursing Informatics 2016
W. Sermeus et al. (Eds.)
© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-919

919



 

 

can help attending to questions, providing answers and coaching for the carers. In this 
poster, we will share the first experiences with CarerSupport and discuss opportunities 
for learning and reported benefit of participation in a peer-support network.  

2. Methods 

Informal carers will be recruited to use the CarerSupport platform in a pilot test fall 
2015 – spring 2016. We will evaluate the CarerSupport platform and services from the 
informal carers’ perspective, using questionnaires to elicit 1) informal carers’ 
experience of usefulness, 2) informal carers’ perceptions of their caring responsibility, 
and 3) experience/ usefulness of the CarerSupport platform.  

3. Results and discussion 

In the poster we will present informal carers’ perspective, accounts and experiences of 
usefulness and suggestions for improvements, and how or if the CarerSupport services’ 
alleviate burden or support care giving.   
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Abstract. The Swedish National Cancerplan states that patients should be offered 
an Individual Care Plan (ICP) for the treatment and survivorship care and 
rehabilitation planning. As there is no web-solution for ICP available, the project 
aim is to develop a non-commercial web-solution based on communication 
between the contact nurse and the patient.  

Keywords. Cancer care plan, web-solution, contact nurse, patient communication 

1. Introduction 

The Swedish National Cancer Plan states that patients should be offered both oral and 
written information regarding treatment and care. The National Cancer Plan also 
requires that patients with cancer should be offered an individual written plan for 
treatment including survivorship care planning. This document should be initiated at 
diagnosis, follow the treatment trajectory and be updated accordingly.  

The Individual Care Plan (ICP) should include:  

� Contact information  

� Information on medical procedures and treatments  

� Time schedule for medical procedures and treatments  

� Plan for cancer rehabilitation. 
 In Sweden today there is no available web-solution for ICP.  

2. Methods 

In this project we develop a non-commercial web-solution for ICP, based on 
communication between the contact nurse and the patient. The solution will have 
information transferred from the electronic health record (EHR) such as contact 
information and appointments.  
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Together with contact nurses and breast cancer patients the web-solution will be tested 
in order to find a working solution. The solution will after tests with breast cancer 
patients be adapted for other cancer patient groups. 

3. Results 

The web-solution includes an option for the contact nurse to individualize patient 
information (choosing different items from a list) and send it to the patient. The contact 
nurse can also send questionnaires for systematic symptom reporting to be able to 
initiate and tailor an early rehabilitation process. The patient can read the information 
and/or fill in the questionnaires on a mobile device and the contact nurse can respond 
and take actions directly. The web-solution include an alarm system (high scores on a 
symptom give a direct signal in the contact nurses phone with the message to contact 
the patient. In order to improve evidence based nursing care, the solution will include 
an option to link to manuals or clinical guidelines for decision making. The web-
solution will also offer self-care advice for cancer-related symptoms.  

During the whole treatment and survivorship trajectory, the contact nurse can 
respond to and then send back relevant advice and add new information. In the web-
solution it will also be possible for the patients, as well as the contact nurse, to follow 
reported symptoms in graphs. This will make it much easier to follow the symptoms 
over time.  

The web-solution will follow the regulations in Sweden concerning patient and 
data integrity. The web-solution will be tested, and further developed, together with 
patients and contact nurses and results from the project will be presented at the 
conference. 
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-eHealth for Healthcare Staff in a Swedish Healthcare Organization, a 
Participatory Design Study 
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Abstract. eHealth is implemented in everyday work practice as a tool to improve 
accessibility and patient participation as well as healthcare efficiency. The aim of 
this study was to explore healthcare staff’s experiences and ideas about how 
eHealth ought to be designed to be a useful tool in everyday work practice in a 
Swedish healthcare organization. Healthcare staff (n= 7) at the micro level in a 
Swedish healthcare organization, participated in four Participatory Design 
workshops about eHealth design. eHealth could be a more useful and efficient tool 
in everyday work practice if it were designed more purposefully for its local 
setting and intended users, like the information system in ‘a departure lounge of an 
airport’. Including healthcare staff in design discussions concerning eHealth tools 
for everyday work practice may improve the efficiency of eHealth as an everyday 
tool and support for healthcare staff. 

Keywords. eHealth, healthcare staff, Participatory design, Swedish healthcare 
organization 

1. Introduction 

In Swedish healthcare organizations, eHealth is implemented in everyday work practice 
as a tool to improve accessibility and patient participation as well as healthcare 
efficiency [1-3]. Often, however, healthcare staff are not invited to the design process 
of eHealth. The aim of this study was to explore healthcare staff’s experiences and 
ideas about how eHealth ought to be designed to be a useful tool in everyday work 
practice in a Swedish healthcare organization. This study is a part of the project Health 
in Hand (Blekinge Institute of Technology).  

2. Methods 

This study was inspired by Participatory Design (PD) [4] and Computer Supported 
Collaborative Work [5]. Healthcare staff (n= 7) at the micro level [5] in a Swedish 
healthcare organization in the south of Sweden, participated in four workshops about 
how eHealth ought to be designed to be a useful tool in their everyday work practice. 
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3. Results 

Healthcare staff participating in the workshops suggested that eHealth could be a more 
useful and efficient tool in everyday work practice if it were designed more 
purposefully for its local setting and intended users, like the information system in ‘a 
departure lounge of an airport’. Using a single, individual log-in, each user would, they 
suggested, access a startup page with information about patients, staff, planned 
activities for that day, links to relevant patient records, and to administrative tools and 
support. With one comprehensive and shared start up page, the staff agreed that they 
could work efficiently, be more accessible, and improve patient participation.   

4. Discussion 

Including healthcare staff in design discussions concerning eHealth tools for everyday 
work practice led to a focus on shared work spaces and purposeful structuring and 
highlighting of timely information for planned activities during the day. eHealth tools 
ought to be easily adaptable to suit local needs and contexts of use. Improving the 
efficiency of eHealth as an everyday tool and support for healthcare staff will in turn 
most probably also improve accessibility and patient safety.  
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Abstract. We applied topic modeling techniques to 123,229 Tweets to gain 
insights about dementia caregiving as the foundation for future interventions. 
Network visualization elucidated the cultural similarities and differences of topics. 

Keywords. dementia caregiving, topic modeling, content mining, social media 

1. Introduction 

Dementia is a growing problem with 46.8 million people now suffering from dementia. 
Social media may provide insights for understanding concerns and sentiments related 
to dementia and dementia caregiving. This study visualized topics in dementia Tweets. 

2. Methods 

We extracted 123,229 Tweets mentioning #Dementia or #Alzheimer(s) from Sept 11 to 
28, 2015 (Sept 21; World Alzheimer’s’ Day) using NCapture. Tweets were grouped by 
region using geocodes, and analyzed to detect topics using ORA and Automap.1    

3. Results 

Detected topics for each Tweet corpus (US & Canada: n=8,950, Latin America: 
n=2,659) were visualized in a network form.  

  
Figure 1. Topic modeling of dementia Tweets (translated into English) 

4. Discussion and Conclusion 

There were similarities and differences by region. Visualization elucidated the 
relationship among topics to inform topic context. Network graphs enhanced text 
comprehension. 
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Abstract. Chronic obstructive pulmonary disease (COPD) provides substantially 

reduced health related quality of life (HQoL). Telemonitoring on COPD patients 

appears to have a positive effect on improving HQoL. This study has a 

phenomenological approach, and ten informants, who were followed-up between 1 

and 3 months in their own homes through telemonitoring of COPD symptoms, 

narrated their lived experiences of HQoL. The results show that the informants 

experienced safety and increased knowledge through the digital dialog 

(telemedicine) with expertise nurses, which indirectly improved their HQoL, and 

in term lead to increased mastery and control in managing their disease. Several 

studies show an increased HQoL, but the benefits are still limited and there is a 

need for further research.  

Keywords. COPD patient, telemedicine, health related quality of life, 

phenomenology  

1. Introduction 

Chronic obstructive pulmonary disease (COPD) is a serious, progressive, chronic 

disease, which provides substantially reduced quality of life [1]. To have had increased 

dyspnea [2] and exacerbations [2,3] have been found to impair health related quality of 

life (HQoL) in COPD patients. These results show that in order to improve HQoL, 

effective management of exacerbations are needed [2,3].  

Telemonitoring in COPD patients appears to have a positive effect in improving 

HQoL [4]. The aim of the study is to describe the lived experiences of HQoL among a 

group of COPD patients who were included in a telemedical intervention after a 

hospital stay. 

2. Methods 

The study has a phenomenological research approach, and is based on narratives of 

lived experiences of HQoL among patients with COPD that have been included in a 
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telemedical intervention between one and three months. Ten informants where 

interviewed, and the interviews consisted of two open questions that would enhance the 

informants to narrate their own lived experience. 

The data where analyzed through a descriptive phenomenological research method 

designed by Giorgi [5]. The results are based on an analysis of five out of ten 

interviews. The research design is approved by the Norwegian Social Science Data 

Services (project number: 41146).  

3. Results 

The results from the analysis showed that the informants’ experienced increased 

knowledge and safety concerning their chronic disease through digital dialog and 

monitoring (telemedicine) by nurses with expertise on COPD. Improved knowledge 

gave patient increased mastery and control over their disease. Furthermore, the digital 

dialog affected their health related quality of life indirectly; as the patient experienced 

personal presence from their nurses, direct clinical information followed by 

confirmation and treatment in the comforts of their own homes.  

4. Discussion 

For patients with COPD, safety is a distinct experience which all of the participants 

acknowledged. This experience had a positive impact on HQoL, and affected the life of 

each informant in managing the disease. Several studies show an increased HQoL 

when patients with COPD are monitored through telemedicine, however, the benefits 

are still limited and there is a need of further research in order to test telemedicine 

solutions on a larger scale. 
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1. Introduction 

In the spreading field of home-ventilation, a lack of interoperability exists in the 
documentation and communication of nursing measures between the various 
stakeholders in the German healthcare system. 

Above that, the acute shortage of well-trained nurses, with appropriate experience 
in the care of that particular patient clientele and the necessary know-how for the safe 
handling of complex medical devices, aggravates the problematic circumstances [1].  

2. Methods 

With the eVent@home-tool, a new kind of standardized and web-based eNursing 
software solution shall be implemented in home-ventilation care. The IT foundation 
will be an HL7 CDA document, using the standards SNOMED CT, ICNP and LOINC.  

3. Results 

The software solution will be developed, tested and rolled-out in a 3-year-period 
research- and development project sponsored by the local Ministry of Health (MGEPA). 

4. Discussion 

The eVent@home-tool offers an optimized holistic approach on eNursing, which 
considers the individual, gender, cultural and social needs of home-ventilated patients.   

It may improve the specific nursing education via an embedded eLearning tool.  
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Abstract. Fatigue continues to be one of the main symptoms that afflict ovarian 
cancer patients and negatively affects their functional status and quality of life. To 
manage fatigue effectively, the symptom must be understood from the perspective 
of patients. We utilized text mining to understand the symptom experiences and 
strategies that were associated with fatigue among ovarian cancer patients. 
Through text analysis, we determined that descriptors such as energetic, 
challenging, frustrating, struggling, unmanageable, and agony were associated 
with fatigue. Descriptors such as decadron, encourager, grocery, massage, relaxing, 
shower, sleep, zoloft, and church were associated with strategies to ameliorate 
fatigue. This study demonstrates the potential of applying text mining in cancer 
research to understand patients’ perspective on symptom management. Future 
study will consider various factors to refine the results.

Keywords. Text mining, cancer care, symptom management, eHealth, data mining 

1. Introduction

Ovarian cancer is the fourth leading cause of cancer related deaths in women in the 
United States1,2. Patients with ovarian cancer often experience multiple symptoms, 
which decrease functional status and quality-of-life (QOL)3. Fatigue has been identified 
as one of the most common symptoms of ovarian cancer patients1; however, 
management strategies for fatigue have come from the perspective of providers. The 
concerns of patients and their strategies for symptom management need to be identified 
for more effective care. The aim of this study was to understand the symptom 
experiences and strategies that were associated with fatigue management among 
women with ovarian cancer through the use of text mining.  

2. Methods

We used data collected from a previous web-based ovarian cancer symptom 
management intervention. We extracted patients’ qualitative responses to two prompts: 
(1) Please describe your fatigue; (2) What things have you done to try to manage your 
fatigue? First, patient responses were cleaned because user-generated documents 
feature noise created by nonstandard characters, numbers, and frequently used 

1 Young Ji Lee, 420 Victoria Building, 3500 Victoria Streeet, Pittsburgh, PA 15261, Pittsburgh, PA, 
USA; E-mail:leeyoung@pitt.edu. 
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abbreviations and contractions (e.g. I’m, isn’t). These features were removed or edited 
to render the English commensurate with the R Project for Statistical Computing 
program (R program). Additionally, common punctuation marks (e.g., quotes, commas, 
and colons), symbols (e.g., $, #, and @), and stop words (i.e., of, a, an, the, and to) 
were removed4. After preprocessing the data, we calculated correlations between words, 
a quantitative measure of the co-occurrence of words in the corpus, to identify which 
descriptors were associated with the word fatigue in each questionnaire. 

3. Results 

Among 165 participants, 70 wrote about fatigue as one of their three primary 
symptoms of concern. From the first question, we found that the descriptors energetic 
(r= 0.54), challenging, frustrating, struggling, unmanageable (r=0.48), and agony 
(r=0.40) were associated with fatigue. For the second question, decadron, encourager, 
grocery, massage, relaxing, shower, sleep, zoloft, and church (r = 0.55) were associated 
with fatigue. 

4. Discussion 

Text mining has shed new light on health research by identifying useful information 
from unstructured text. Since the methodology only focused on co-occurrence of words, 
it may have limitation to reflect contextual factors. However, we learned patients’ 
needs and perspective from the patient reported outcome through the text mining.  This 
result provides us insights what we need to consider to develop for a symptom 
management intervention. Our next study will address various factors (e.g., age, cancer 
stage) to refine our text analysis approach to improve QOL in cancer patients. 
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Abstract. The use of information and communication technologies for designing 
web-based nursing interventions is growing exponentially. Despite the interest 
devoted to such approaches, little is known about their foundational principles and 
the way they translate into virtual nursing practice to generate meaningful 
engagement with patients. VIH-TAVIETM is a virtual nursing intervention aiming 
to empower people living with HIV to help them in managing their antiretroviral 
therapy. Here we present VIH-TAVIETM relational model of engagement – its core 
components informed by interview data with patients and a virtual nurse: building 
a virtual presence founded on caring relational principles and values; creating a 
caring environment where patients feel safe, supported and respected; stimulating 
patients’ engagement by offering supportive and tailored messages; transposing 
nursing communication skills into a virtual practice to build trust and reciprocal 
relationships. This study suggests that empowering connections can develop 
between a nurse and a patient within a caring virtual environment. 

Keywords. virtual nursing intervention, people living with HIV, engagement, 
caring interactions, qualitative research, information and communication 
technologies 

1. Introduction 

The use of Information and communication technologies (ICTs) for designing web-
based nursing interventions is growing exponentially. This involves the development of 
new relational approaches and abilities for nurses to meaningfully engage with patients. 
Despite the interest devoted to such approaches, little is known about their foundational 
relational principles and the way they translate into virtual nursing practice to generate 
meaningful engagement with patients. VIH-TAVIETM is a virtual nursing intervention 
aiming to empower people living with HIV (PLHIV) to help them in managing their 
antiretroviral therapy. This consists of four virtual interactive computer sessions 
delivered by a nurse who guides PLHIV through a learning process in an asynchronous 
way, through video. The intervention was developed [1, 2] and evaluated using a mixed 
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methods research design to test its effectiveness in optimizing treatment adherence for 
PLHIV [3] and to describe the experience of patients who participated in the 
intervention [4]. The aim of this work is to present VIH-TAVIETM relational model of 
engagement – its core components and principles informed by a patient and nurse 
perspective.  

2. Methods 

We report on a secondary data analysis undertaken as part of VIH-TAVIE™ qualitative 
research stream. Interview data with patients (n=26) are used to further explore one of 
the five themes identified in the primary qualitative research [4] (i.e. virtual nurse 
humanizes experience of the computer-delivered intervention) to pinpoint key 
components of meaningful interactions between PLHIV and the virtual nurse. Informal 
discussions with the nurse who participated in delivering the intervention helped to 
better understand how these components translate into virtual nursing practice. Data is 
subjected to qualitative thematic analysis. Findings are articulated in the form of a 
model which incorporates the patients’ and virtual nurse’s perspectives. 

3. Results 

Core inter-related components characterize VIH-TAVIE™ relational model of 
engagement: building a virtual presence that is founded on caring relational principles 
and values; creating a caring environment where patients feel safe, supported and 
respected; placing patients’ needs at the centre of the interactions by providing 
educational messages adapted with regards to unique responses from participants; 
stimulating patients’ engagement by offering supportive messages aimed at developing 
a positive vision of themselves and reinforcing their current abilities at managing their 
treatment; transposing nursing communication skills into a virtual practice to build trust 
and reciprocal relationships with patients (e.g. eye contact with the camera, tone of the 
voice, language adapted to patients’ health literacy). 

4. Discussion 

This study sheds light on key components of a relational model of engagement 
informed by a patient and nurse perspective to generate caring interactions in the 
context of a virtual nursing intervention dedicated to PLHIV. VIH-TAVIE™ relational 
model of engagement suggests that empowering connections can develop between a 
nurse and a patient within a positive virtual environment.  
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Abstract Despite the well-known advantages of information and communication 
technologies (ICTs), their overall impact on nursing care has not been synthesized. 
The objective of this overview of systematic reviews is to summarize the best 
evidence regarding the effects of ICTs on nursing care. We considered quantitative, 
qualitative and mixed-method reviews published since January 1995. Two 
reviewers independently screened the title and abstract of 5515 papers to assess 
their eligibility. From these, 72 full-text papers were evaluated and 28 publications 
met the inclusion criteria. Three reviewers extracted and compared their data. 
Preliminary results show that the following dimensions of nursing care are the 
most frequently reported: assessment, care planning and evaluation, 
documentation time, quality of care and patient safety. This overview provides a 
starting point from which to compare and contrast findings of separate reviews 
regarding the positive, neutral and negative effects of ICTs on nursing care. 

Keywords. information and communication technology, e-health, telehealth, 
nursing practice, nursing care, nursing sensitive outcomes, overview. 

1. Introduction 

The implementation of information and communications technologies (ICT) in practice 
is difficult and involves changes at different levels: patients, healthcare providers and 
healthcare organizations [1]. Nurses constitute the largest health provider group of the 
healthcare workforce [2]. They are compelled to deal with the introduction of ICTs 
within nursing care, which can have impacts on their practice [4]. The lack of an 
integrated body of knowledge led to the creation of an overview of systematic reviews 
aimed at systematically summarizing the best evidence that comes from systematic 
reviews regarding the positive, neutral and negative effects of ICTs on nursing care. 

2.  Methods 

We included all types of reviews (quantitative, qualitative and mixed) published in 
English from January 1995. Registered nurses and nurses in training were included as 
long as they provided direct care to patients. These types of ICTs were targeted: 
management systems, communication systems, computerized decision support systems, 
and information systems [1]. The Nursing Care Performance Framework [4] was used 
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as a logic model to target the dimensions of nursing activities [5] that have the potential 
to be influenced by ICTs. This model was also used as an extraction grid. Two 
reviewers independently screened the title and abstract of the reviews to assess their 
eligibility. Three reviewers summarized the characteristics of included reviews, 
performed the data extraction and assessed their methodological quality. A narrative 
synthesis was done to summarize the data. 

3. Results 

A total of 5515 titles/abstracts were assessed for eligibility; full-text papers of 72 
articles were retrieved for detailed evaluation. Twenty-eight publications met the 
eligibility criteria. Eighteen reviews used a mixed method research approach, nine used 
a quantitative approach and only one used a qualitative approach. The AMSTAR tool 
[6] was used to assess the methodological quality of the quantitative reviews (n=9). 
Three had high quality and six had medium quality. We found no tool to evaluate the 
quality of qualitative and mixed systematic reviews.  

More than one third of reviews documented changes in assessment, care planning 
and evaluation. Seven reviews reported impacts of ICT on nursing documentation time 
associated with management systems (ex: electronic health record). Quality of care and 
patient safety was also an outcome largely influenced by ICTs. Documentation quality 
was another outcome, frequently reported in association with quality of care. In seven 
reviews, ICT used by nurses had a positive impact on patient outcomes.   

4. Discussion 

The methodological quality was not assessed for qualitative and mixed method 
research approach, which is a limit of the current overview. For now, there is no tool to 
appraise the different types of reviews that could allow uniform evaluation. In this 
overview, we aimed to include different types of systematic reviews to document the 
effects of ICTs on nursing care. The conceptualisation of nursing care using a 
macroscopic model was useful to explain different components of the nursing care 
system.  
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Call for Increased Patient Support Focus: 
Review and Evaluation of Mobile Apps for 

Sarah Iribarren, RN, PhDa and Rebecca Schnall, RN, MPH, PhD a 

a
 Columbia University School of Nursing 

Abstract. Tuberculosis (TB) remains a major global public health problem and is 
a leading killer due to an infectious disease. Mobile applications (apps) could 
support TB prevention and treatment. App stores were searched and of the 1332 
reviewed 24 met our inclusion criteria. For each app 11 functionalities were 
assessed. The majority were targeted towards clinicians (n=17), few patient 
focused (n=4). Most had fewer than 4 functions out of 11, inform and record being 
the highest. Peer reviewed publications were identified for 2 of the apps and 3 apps 
in testing stage were found in the grey literature. Apps for TB prevention and 
treatment had minimal functionality, primarily targeted clinicians, and focused on 
information or data collection. None were for patient self-management of care and 
treatment or to improve patient-provider interactions. Identifying TB patient needs 
and involving them in the design phase is recommended.       

Keywords. mHealth, mobile applications, review, treatment support 

1. Introduction 

The World Health Organization recently reported Tuberculosis (TB) as now rivaling 
HIV/AIDS as a leading cause of death.[1] In 2014, TB killed 1.5 million people while 
the estimated death toll of HIV was 1.2 million people which included 0.4 million TB 
deaths among HIV positive people.[1] Given that most deaths from TB are preventable 
and nearly all cases can be cured, this death toll is recognized as unacceptably high. 
Mobile health (mHealth)-based tools, such as smartphone applications (apps), are 
reported to be an ideal platform for improving health outcomes because of their 
popularity, connectivity, and increased sophistication.[2] Apps have the potential to 
support TB prevention and treatment efforts by, for example, supporting healthcare 
providers in diagnosing TB, and monitoring patient progress as well as providing 
support to patients to successfully complete treatment.[3]  

2. Methods  

We conducted searches in 3 mobile app stores from within the US during June 2015: 
Apple iTunes Store, Android Google play Store, and Amazon Appstore. We used the 
search terms tuberculosis, TB, phthisis, and tuberculose in each of the app stores. Apps 
were eligible for inclusion if they focused on TB control efforts and excluded if they 
focused on other infectious diseases, were games, or unrelated, and not in English, 

Tuberculosis Prevention and Treatment 

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-936

936



Spanish or Portuguese. For each app 11 functionalities were assessed by two reviewers. 
Searches were conducted in peer review publications for TB app evaluations and in the 
grey literature for apps in development or testing.   

3. Results 

1332 potentially relevant apps were identified, with 24 meeting our inclusion criteria. 
All were free to download, 7 required login/password and were developed for specific 
clinics or research studies. Targeted users were mainly clinicians (n = 17); few (n = 4) 
were patient focused. Most apps (n=17) had a total of 4 or fewer functions out of 11 
(range 1-6). The most common functionalities were inform and record (n=15). Some 
had issues, such as incorrect spelling and grammar, inconsistent responses to data entry, 
problems with crashing, or links to features that had no data. Eight apps had not been 
updated for more than a year. Peer reviewed publications were identified for two of the 
included apps and 3 in the grey literature (not found in the app stores) as in progress, 
being launched, or tested.  

4. Discussion 

Even though the app market is huge, apps as a potential solution to support TB 
prevention and treatment are limited in scope and functionality. Almost all of the 
identified apps targeted healthcare providers as end users, and the majority provided 
access to a broad spectrum of TB information or to tools aimed to support frontline 
healthcare workers in monitoring, detecting, and documenting visits. Few TB related 
apps targeted patients as end-users which limits the potential of these apps to facilitate 
patient-centered care. None were developed to support TB patients’ involvement and 
management in their care (e.g., follow-up alerts/reminders, side effects monitoring) or 
to improve interaction with their healthcare providers. Our evaluation shows that more 
refined work needs to be done in the area of apps for TB. Involving TB patients in 
treatment in the design of these apps is recommended. 
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Abstract. Nursing informatics (NI) can help provide effective and safe healthcare. 
This study aimed to describe current research trends in NI. In the summer 2015, the 
IMIA–NI Students Working Group created and distributed an online international 
survey of the current NI trends. A total of 402 responses were submitted from 44 
countries. We identified a top five NI research areas: standardized terminologies, 
mobile health, clinical decision support, patient safety and big data research. NI 
research funding was considered to be difficult to acquire by the respondents. 
Overall, current NI research on education, clinical practice, administration and 
theory is still scarce, with theory being the least common. Further research is needed 
to explain the impact of these trends and the needs from clinical practice. 

Keywords. nursing, informatics, research trends, research priorities, international 
survey. 

1.�Introduction 

Nursing informatics (NI) can help provide effective and safe healthcare. Currently, NI is 
a fast evolving discipline. Unfortunately, little is known about the current trends in NI 
research. We conducted an international survey to describe current NI research trends. 

2.�Methods 

We designed an online questionnaire based on major themes from NI literature [1-2]. 
The questionnaire was translated into six languages (Arabic, English, Korean, 
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Portuguese, Spanish and Swedish). Nurses and other allied health professionals with 
experience in NI from academia and practice were eligible to participate. Snowball 
sampling technique was used to reach as many respondents as possible internationally. 
Questions were broad in scope, in attempt to provide an overview of overall trends. 
Questions asked centered on participants’ perspectives of NI within their respective 
countries. Topics included perceptions of NI national policies and standards and research, 
satisfaction with state of health information systems development, state of resources and 
infrastructure, potential future trends, and efforts that should be taken to advance NI.  

3.�Results 

A total of 402 responses were submitted from 44 countries in Asia, Africa, North and 
Central America, South America, Europe, and Australia. The top five reported (n=376, 
93,5%) research areas were: standardized terminologies (n=151, 40.2%); mobile health 
(n=128, 34%); clinical decision support (n=127, 33.8%); patient safety (n=123, 32.7%); 
and big data research (n=103, 27.4%). Respondents reported (n=289) that the possibility 
to get funding for NI research in their own country was difficult. On a scale from 1 (very 
easy) to 10 (extremely difficult), the mean response score was 6.8 (SD 2.5). Participants 
felt that only little NI research is conducted in their countries (on a scale from 1-very 
little to 10-very much) in the area of NI theory (mean 3.6, SD 2.1, n=281) while 
administration (mean 4.3, SD 2.1, n=290), clinical practice (mean 4.5, SD 2.2, n=304) 
and education (mean 4.5, SD 2.1, n=295) received slightly higher scores. 

4.�Discussion 

The findings provide a snapshot of current trends in NI research and can be used to direct 
future research efforts. Respondents reported that NI research focusing on education, 
clinical practice, administration, and theory was limited in their countries. Yet, current 
research seems to focus on education and clinical practice when compared to research 
on administration and theory. These findings should be interpreted with caution as the 
sampling technique may result in skewed results. Further research is needed to explain 
the impact of these trends and the needs from clinical practice. 
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Using Rapid Prototyping to Design a 
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Abstract Rapid prototyping is an iterative approach to design involving cycles of 
prototype building, review by end-users and refinement, and can be a valuable tool 
in user-centered website design. Informed by various user-centered approaches, we 
used rapid prototyping as a tool to collaborate with users in building a peer-support 
focused smoking-cessation website for gay men living with HIV. Rapid 
prototyping was effective in eliciting feedback on the needs of this group of 
potential end-users from a smoking cessation website. 

Keywords. rapid prototyping, website development, participatory approaches 

1. Introduction 

This study employed rapid prototyping as a tool to facilitate user-centered design - "a 
philosophy based on the needs and interests of the user…on making products usable 
and understandable" (p. 188) [1], and concepts of user sensitive inclusive design, which 
emphasizes incorporation of empathy and relationship-building between 
researchers/developers and users as a key component of the design process [2]. This 
poster presents one component of a larger study aiming to build a peer-support, 
smoking-cessation website with gay men living with HIV. 

2. Methods 

One aim of the study was to explore rapid prototyping as a user-centered approach to 
design and data collection. We conducted two participatory website design sessions 
with potential end-users (n=9; n=15). Promoting user-centered and user sensitive 
inclusive design approaches, researcher-participants began with naming the website as 
Pierre Support. They were then presented with an initial website design mockup 
created by the research team with Balsamiq wireframing software. Through various 
iterations, researcher-participants were guided to provide feedback on specific features 
of the website mockups. After the first cycle of feedback, minimally functioning 
website mockups were created using Axure RP Pro 7.0 to allow users to interact with 
website features, run through use cases, and provide feedback. Data were collected via 
observation of participants, various versions of the website mock ups, and field notes 
gathered by the research team.  
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3. Results 

Qualitative feedback from participants revealed that the ability to see and interact with 
various iterations of the website, and almost instantaneously refine the website 
according to feedback were viewed positively. The participants’ perceived needs from 
a peer-support smoking cessation website led to the preliminary website design.  

 

 
Figure 1. Pierre Support website landing and signup page wireframe in Balsamiq. 

 

 
Figure 2. Pierre Support website minimally functioning profile page mockup in Axure. 

4. Discussion 

This study illustrated the potential advantages of using a prevalent approach in user-
centered design - rapid prototyping - in health care, an area where it has not previously 
been explored [3]. Rapid prototyping was effective in engaging participants in 
collaborative design because it provided tangible opportunities for participants to see 
and interact with a prototype as part of the design process, providing rich information 
and highlighting the practical needs of potential end-users. 
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Abstract.  The purpose of this research was to study the hopes and needs of high 
school first grade students and student healthcare nurses about development of 
eServices for student healthcare mainly by improving existing ITC solutions and 
planning new eHealth services. The secondary purpose was to innovate how to 
share general knowledge about health to students. Four (n=4) high school nurses 
were group interviewed and an electronic questionnaire was made for high school 
first grade students. Nearly 15% (n=247) of the target group answered the 
questionnaire. Preventive eHealth solutions need improvements in student health 
care in Finland.  

Keywords. School health services, customer-oriented approach, eHealth Service  

1. Introduction 

The development of eHealth services has not been a priority in student health care in 
Finland due to scarce resources and lack of responsible national unit. New Student 
Health 2014 - 2018 -project by National Institute for Health and Welfare aims to create 
an eService platform for health care professionals for them to be able to share 
knowledge, information and recommendations with each other. This would only be 
beneficial solution for professionals. Students and student healthcare nurses require 
also new innovative eHealth solutions by which they can effortlessly communicate 
with each other and share personalized and private information and advice in secure 
environment.  

This action research shows that accurately timed, accessible and reliable 
information is important and can lead to more cost-effective preventive health care.  

2. Methods 

Qualitative and quantitative methods were used in data collection of this action 
research. Quantitative data was analyzed with PAWS-SPSS Statistics program and 
qualitative data from group interview with content analysis. Lean-strategies [1], Service 
Blueprinting-method [2], Gap-analysis [3] and Service Oriented Architecture were used 
and make student health service concept visual and easily understandable and also to 
indentify the problem areas and solutions. 
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3. Results 

Service Blueprinting method [2] helped to visualize the multiple problems in the 
student health service process and showed were improvements and new eHealth 
solutions were needed. Student healthcare nurses and students commented on these 
problem areas in their interview and questionnaire. 

Results showed that majority of the students aged 16 - 19 years wished for new 
interactive eHealth services. 74,9 % (n=185) of the students hoped for a customer 
oriented do-it-yourself appointment booking and 72,9 % (n=180) pre-fill-in inquiries 
and others forms. Access to read own patient records was wished by 77,7% (n=192) 
students. 63,6 % (n=157) wished that school nurses would have their own eService 
platform for sharing information about student healthcare. Free to use health coaching -
programs and health tests were hoped by 64,8% (n=160) students.  

The analysis of the current solutions showed that only 44,9 % (n=111) of the 
students had answered to the existing eHealth survey, which student healthcare nurse 
had sent to them as a e-mail link. The main reason for the low answering rate was the 
problem of accessing the survey through the provided link (35 %, n= >40) even when 
the link was sent more than once (45,9 %, n=51 of cases). Regardless of the problems, 
students thought that the current eHealth survey was easy and fast to use, although they 
wished for more than ten days to answer. Those who did not answer to the eHealth 
survey criticized the lack of general information about when and where to find it.  

Student health nurses are ready to offer new eHealth solutions to students but they 
also have reservations about them. If electronical solutions were to be introduced to 
student healthcare they have to add value to nurses' workflow by transferring customer 
generated information automatically to patient records and by giving automated notices 
to nurses if fast treatment is required based on this information. Student health care 
nurses also want to have access to the information about student's health related 
absences, which are currently not provided to them by the school systems.  

4. Discussion 

This study discovered that the entire health check process, existing ITC software and 
other eHealth services would benefit from further development in national level. By 
improving and generating a new easily accessible eService platform for students, time 
used by student healthcare nurses on secondary tasks (making appointments, filling 
student eHealth records and transferring data from one source to another) could be 
allocated to the primary tasks. This would most likely heighten the experienced quality 
and cost-efficacy of student health care in general. 
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Abstract. Introduction: The aim of the study was to measure and describe user 
behavior, information and communication technology (ICT) competence and 
technology acceptance of hospital nurses. Methods: 36 nurses received for six 
weeks a mobile phone or a tablet pc with mobile application and answered one 
questionnaire before and after the six weeks. Results: The participating nurses 
show a high technology acceptance and private daily use of technologies.  
Younger participants judge their ICT competency higher than older nurses. The 
perceived ease of use is significantly higher in younger participants. The perceived 
usefulness was evaluated heterogeneously. Discussion: Despite the barriers mobile 
technology is perceived as useful for nurses in their daily work. Factors 
influencing personal, institutional and device acceptance were determined in this 
study and can be helpful to facilitate the process of implementation of mobile 
technology. 

Keywords: mobile device, technology acceptance, hospital, nurses 

1. Introduction 

The use of mobile technology at the point of care in hospitals is increasing [1]. Nurses 
play a key role because they are constantly at the point of care, and a lot of the patient 
data are gathered by them. Support through mobile technology is seen as chance for 
minimising the workload of nurses [2]. Nevertheless little is known about the 
technology acceptance of mobile devices by nurses in German hospitals. Therefore the 
aim of the study is to measure and describe user behavior, competence and technology 
acceptance of hospital nurses.  

2. Methods 

Tablets or smartphones with applications for evidence based practice and education 
were provided for six weeks. Two questionnaires were used. The first questionnaire 
was used to determine experience and usage of technology, computer anxiety and ICT 
competency. The second questionnaire was distributed after the use of the mobile 
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devices and measured the technology acceptance according to the Model of Venkatesh 
& Bala [2]. This model concentrated on the perceived usefulness and ease of use as 
essential aspects. The items of the questionnaires were distributed on a 7 point Likert 
scale (1=totally disagree, 7=totally agree). Descriptive statistics (frequency, mean, 
median, percentage) were used to analyse the data. The Mann-Whitney-U test was 
applied to compare attributes of participants. Ethical approval was obtained. 

36 nurses completed both questionnaires and used the mobile devices. 

3. Results 

24 nurses aged 18-35 years and 12 aged 36-55 years took part. Nearly 90% of the 
participants were female. 63.9% of the participants reported daily private use of 
information and communication technologies. The mean of the ICT competency was 
good. Younger participants judge their ICT competency higher than older nurses.  

The perceived ease of use of the devices was rated 6.5 on a Likert scale of 7. The 
perceived ease of use is significantly higher in younger participants (p=0.02). 

The perceived usefulness was evaluated heterogeneously. Nurses who used 
mobile devices for more than 120 minutes within the six weeks rated the importance of 
the mobile device higher than those who used it for less than 120 minutes.  

4. Discussion 

The participating nurses report a high level of private daily use of information and 
communication technologies and ICT competency. A high technology acceptance is 
seen and is influenced by age. The perceived usefulness seems crucial for the 
successful implementation. It seems to be important to support the workflows and to 
involve experienced nurses in the development of technological innovations. 

Limitations are the small number of participants and the restricted applications of 
the mobile device. Therefore the results need to be confirmed in further studies.   
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Abstract. This presentation describes the preliminary results of the facilitators of 
the use of telehealth applications from nurses’ point of view based on a qualitative 
systematic literature review synthetizing 25 previously published papers. The 
study brought out two main categories that facilitate the use of telehealth among 
nurses: 1) Nurses’ skills and attitudes, and 3) Changes in nurses’ work and 
operations. 

Keywords. telehealth, eHealth, nursing professionals, systematic review, 
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1. Introduction 

Today, telehealth and electronic communication are an essential component of patient 
care, and in future, health information technology (HIT) will be increasingly used by 
nurses in their work. Telehealth provides opportunities to address social and 
geographical inequalities, reduce costs and save working time in health care [1, 2].  

The integration of telehealth services into nursing practice is not always easy. 
Nursing staff may have insufficient knowledge about computers and difficulties in 
handling telehealth applications [3]. Concerns about confidentiality and security related 
to communication using telehealth are also common [4]. Literature also reveals claims 
about poorly designed HIT applications [5]. 

The aim of the review was to synthesize the best available evidence on nursing 
professionals’ experiences of the facilitators and barriers to the use of telehealth 
applications in nursing practice.  

2. Methods 

The steps in the review included defining the focus of the review, searching all relevant 
studies, selecting studies using inclusion and exclusion criteria, quality assessment, 
abstraction of data and results and thematic synthesis.  
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The search strategy was defined using PICO elements. International electronic 
databases PubMed, CINAHL, Eric, Web of Science and Scopus, and the Finnish 
databases Medic and Ohtanen were searched using suitable phrases.  

The full text of 317 articles was reviewed and a total of 25 articles were included 
in the study. 

3. Results  

The studies were published between the years 1998 and 2015. We found two main 
categories facilitating the use of telehealth among nurses and related to their work: 1) 
Nurses’ skills and attitudes, 2) Changes in nurses’ work and operations.  

The first category contains three sub-categories: Adequate skills; Positive attitudes 
and Positive learning experiences. The results of some single studies described 
dimensions in all three subcategories. The second main category contains four sub-
categories: Communication; Patient-nurse relationship; Job satisfaction and Actual 
nursing. Many studies described results related to communication, and this was the 
largest of the subcategories. 

4. Discussion and conclusions 

The introduction of telehealth applications requires systematic education and training 
of nursing staff. Constructive discussion about the possible changes related to nurses’ 
work is also needed. 

The best possible benefits will be obtained when nurses have adequate skills, 
the functionality of the applications is ensured and nurses have the possibility to work 
with technology without stress. 

5. Acknowledgments 

The study was partly funded by Satakunta Hospital District (EVO 81051) and the 
Finnish Cultural Foundation, Satakunta Regional fund.  

References 

[1] G. Paré, M. Jaana & C. Sicotte. Telehealth provides opportunities for addressing social and geographical 
inequalities in health care. The Journal of the American Medical Informatics Association 14 (3), 269-
277. 2007. 

[2] A-M. Jönsson & A. Willman. Implementation of telenursing within home healthcare. Telemedicine 
Journal and eHealth 14 (10), 1057-1062. 2008. 

[3] M. Engström, R. Lindqvist, B. Ljunggren & M. Carlsson. Staff members' perceptions of a ICT support 
package in dementia care during the process of implementation. Journal of Nursing Management 17 
(7), 781-789. 2009. 

[4] J. Ye, G. Rust, Y. Fry-Johnson & H. Strothers. E-mail in patient-provider communication: A systematic 
review. Patient Education and Counseling 80 (2), 266-273. 2010. 

[5] L. Alpay, O Henkemans, W Otten, T Rövekamp & A Dumay A.C. E-health applications and services for 
patient empowerment: directions for best practices in The Netherlands. Telemedicine Journal and 
eHealth 16 (7), 787-791. 2010.  

M. Koivunen and K. Saranto / What Facilitates the Use of Telehealth Applications? 947



Textual Analysis and Data Mining: An 

W. DE CARO1, L. MITELLO1, A.R. MARUCCI1, L. LANCIA2, J.SANSONI1 
1 Roma/IT, 2 Terni/IT  

1 University of Rome sapienza 
2 University of L’Aquila 

Abstract. Every day there is a data explosion on the web. In 2013, 5 exabytes of 
content were created each day. Every hour internet networks carries a quantity of 
texts equivalent to twenty billion books. For idea Iit is a huge mass of information 
on the linguistic behavior of people and society that was unthinkable until a few 
years ago. It is an opportunity for valuable analysis for understanding  social 
phenomena, also in nursing and health care sector.This poster shows the the steps 
of an idealy strategy for textual statistical analysis and the process of extracting 
useful information about health care, referring expecially nursing care from journal 
and web information. We show the potential of web tools of Text Mining 
applications (DTM, Wordle, Voyant Tools, Taltac 2.10, Treecloud and other web 
2.0 app) analyzing text data and information extraction about sentiment, 
perception, scientific activites and visibility of nursing. This specific analysis is 
conduct analyzing “Repubblica”, first newspaper in Italy (years of analisys: 2012-
14) and  one italian scientific nursing journal (years: 2012-14). 
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Abstract. Background One of the scales most used to measure quickly and 
easily eHealth Literacy is the eHealth LiteracyScale (eHEALS); however, there 
was no validation of this scale in Italian. Therefore, the aim of this study was to 
adapt and validate the eHealth Literacy Scale (eHEALS) to the italian context. 
Methods:Italian translation of eHEALS was administered along unit to another 
two scale for measure lifestyle habits self-esteem and life satisfaction). A sample 
of 650 university students aged between 18 and 45 years was selected. An 
exploratory factor analysis, confirmatory factor analysis, analysis of invariance, 
reliability, stability and bivariate correlations were performed. Results:Exploratory 
factor analysis revealed a monofactorial structure that explained 67% of variance,. 
Reliability of 0.87 and test-retest correlation of 0.78 was obtained. The 
questionnaire was invariant by gender. Regarding the criterion validity, a 
statistically significant and positive correlations between 0.05 and 0.15 with three 
indicators was obtained (self-esteem, lifestyle habits and life satisfaction). The 
italian version of the eHEALS tested in this work has shown to be a valid and 
reliable scale to measure eHealth competence in university students. 
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Abstract. In our bibliometric study we were interested in development and global trends in 
information and communication technology resulted in the emergence of cooperation and co - 
funding networks in eHealth research. The corpus was formed from the Web of Science Core 
Collection using the search keyword string “eHealth” in information source titles, abstracts, 
and keywords for the time period 2005 – 2014. The study results show that the research in 
eHealth is globally dispersed, however most co – operation is performed on the local continent 
or country level. Most co - founding is done among pharmaceutical firms themselves, however 
Sanofi, Merck and Abbot also co – fund the same projects as funding agencies. 

Keywords. eHealth, bibliometric mapping, co – operation, funding, networks 

1. Introduction 

In last two decades eHealth with a promise to improve health and the health care systems, 
become the focus of global initiatives. It forms a component of healthcare strategy and 
policy, and is represented in funding initiatives, and research projects, resulting in holistic 
clinical process improvements [1]. The International Council of Nurses is also part of 
these initiatives [2]. Our study was aimed to analyze these initiatives from the viewpoint 
of cooperation between organization and funding bodies. In our study we were interested 
first if these global trends resulted in the emergence of cooperation networks between 
organization and funding bodies and second in the nature of these networks. 

2. Methods 

Bibliometric mapping is a more recent method in the arsenal of bibliometric tools. A 
popular bibliometric mapping open license software tool is VOSviewer [3]. In our study 
VOSviewer was used to generate cooperation networks based on co – authorship and co – 
funding. The corpus was formed from the Web of Science Core Collection (WoS, 
Thomson Reuters) bibliographical database. The search was made on September 18th, 
2015 using the search keyword string “eHealth” in information source titles, abstracts, 
and keywords for the time period 2005 – 2014. 

3. Results and discussion  

The search in the WoS bibliographical database resulted in 1848 papers. The paper 
production was spread between 500 institutions located in 78 countries. The top 
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productive organizations are coming from five different countries most of them from 
United States of America (n = 5) and Netherlands (n = 3). Large number of institutions 
dispersed trough many countries shows that the research in eHealth is globally distributed. 
However, notable cooperation between organizations, revealed through a co – authorship 
network can be observed (Figure 1). The co – authorship network shows that the most co 
– operation is performed on the local continent or country level. Consequently, sub – 
networks emerged indicating the cooperation between USA organizations, Australian, 
Canadian and Dutch organizations, and EU organizations. USA organizations sub – 
network is the largest and the most connected.  

The most productive funding bodies (Figure 1) were Robert Wood Johnson 
Foundation (n = 3), National cancer institute (n = 3), Sanofi (n = 2) and Merck (n = 2). 
The co – funding network shows a strong collaboration between funding bodies. Despite 
the fact that pharmaceutical funding of eHealth is a bit surprising due to ethical reasons 
and possible conflict of interests,  must funding is done by pharmaceutical industry. 
However as seen above, the two most productive funders are funding agencies. This might 
show that pharmaceutical industry is focusing on single eHealth projects, while funding 
agencies have more general interests, expressed in funding multiple projects. Most co - 
funding is done among pharmaceutical firms themselves. However Sanofi, Merck and 
Abbot also co – funds some same projects as funding agencies. Interestingly, there is a 
very limited co – funding among funding agencies themselves. This might indicate the 
specialisation of funding by agencies to specific eHealth themes.  

 
 

Figure 1. eHealth research co - funding network. 
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Improving Patient Safety with a Mobile 
with Peripherally 

Stephan NÜSSLIa,1, Florian SCHNYDERa, Raphael ZENHÄUSERNa, Katharina 
BOSSHARTb 

a
 Institute for Medical Informatics, Bern University of Applied Sciences 

b
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Abstract. Peripherally inserted central venous catheters (PICCs) are of growing 
interest because they allow intravenous therapies up to several months. The 
appropriate management of the PICCs is crucial to minimize complications and 
largely depends on the right information for everyone who cares for the patient. To 
reach this goal we develop the mobile application “PICC App” to provide the 
necessary information for all involved persons in the outpatient setting. We expect 
to be able to report about the PICC App and the results of the usability evaluation 
with pilot users. 

Keywords. Catheter management, CDSS, PICC, Supportive decision making 

1. Introduction 

Peripherally inserted central venous catheters (PICCs) are inserted for intravenous 
therapies up to several months. Only with diligent care and holistic knowhow an ideal 
exposure time with minimal complications can be reached [1]. Are we able to improve 
PICC care with computerized clinical decision support systems (CDSS)? It is known 
that CDSSs can improve practitioner performance and therefore patient safety [2]. The 
purpose of our project is to develop a CDSS to improve patient safety by providing 
evidence based information at the right time to everyone who works with the patient. 

2. Methods 

Students of the Bern University of Applied Sciences develop in collaboration with the 
University Hospital of Zürich the mobile application “PICC App”. The App provides 
the necessary information for an appropriate PICC management for all involved 
persons in the outpatient setting. 
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3. Results 

We expect to be able to report not only about the PICC App, but also results of the 
usability evaluation with pilot users. 

4. Discussion 

Whereas typical CDSS are geared towards one user group, we plan our “PICC App” 
with several facets to train as well health care providers and the patient himself. In the 
next phase of the project we plan to collect data with the “PICC App” at the point of 
care to learn more about the significant factors influencing the achievable dwelling 
time and the incidence of complications. 
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Abstract e-Health interventions could contribute to healthy aging (HA) but their 
effectiveness has not been synthesised. This study aims to systematically review 
the effectiveness of e-health interventions for supporting HA. We will perform 
standardized searches to identify experimental and quasi-experimental studies 
evaluating the effectiveness of e-health interventions for HA. Outcomes of interest 
are: wellbeing, quality of life, activities of daily living, leisure activities, 
knowledge, evaluation of care, social support, skill acquisition and healthy 
behaviours. We will also consider adverse effects such as social isolation, anxiety, 
and burden on informal caregivers. Two reviewers will independently assess 
studies for inclusion and extract data using a standardised tool. We will calculate 
effect sizes related to e-health interventions. If not possible, we will present the 
findings in a narrative form. This systematic review will provide unique 
knowledge on the effectiveness of e-health interventions for supporting HA. 
Keywords. e-health, healthy aging, intervention, systematic review. 

1. Introduction 

It is expected that 2 billion people will be 65 years and over by 2050 �1�, which has 
profound implications on the planning and delivery of health and social care. Healthy 
aging (HA) is defined as the process of optimizing opportunities for physical, social 
and mental health to support older adults’ participation in society without 
discrimination �2�. e-Health refers to the various uses of ICT in the health sphere and 
offers older adults the opportunity to access health information and receive health and 
social care in their homes. Interactive interventions could empower, engage, and 
educate older adults �3�. Although previous reviews on specific e-health applications 
found some support of their effectiveness for improving health in older adults �4-5�, 
there are no systematic reviews that currently address the effectiveness of a wide range 
of e-health interventions for supporting HA in its various dimensions. 

2. Methods 

We will conduct a systematic review based on the Cochrane Collaboration methods �6�. 
The following types of studies will be considered: randomized controlled trials, non-
randomized controlled trials before and after studies and interrupted time series. 
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Studies in English, Dutch, French, German or Spanish, published from 2000 up to the 
date of the search, will be considered for inclusion.  

Targeted participants are adults aged 50 or more, which is considered as the 
beginning of young old age �2�, living in the community or in institutional arrangement. 
Interventions will include telehealth and telemedicine, remote monitoring, internet, 
smart phones, mobile applications, interactive digital games, electronic information 
systems. Primary outcomes will consider: wellbeing, quality of life, activities of daily 
living, leisure activities, biological measures, physical measures, health-enhancing 
lifestyle, and self-efficacy. Secondary outcomes will include: knowledge; decision-
making; evaluation of care; social support; skills acquisition; and health behaviors. We 
will also consider adverse effects related to e-health interventions on HA in the targeted 
population, such as social isolation, anxiety, and burden on informal caregivers. 

3. Results 

Two reviewers will independently assess studies for methodological quality using the 
Cochrane Risk of Bias tool �6�. Any disagreements that arise between the reviewers 
will be resolved through discussion, or with a third reviewer. Data will be extracted 
using a standardized data extraction tool. The data extracted will include details about 
the interventions, populations, study methods and outcomes of significance. Where 
possible, data will be pooled in statistical meta-analysis. Effect sizes expressed as odds 
ratio (for categorical data) and weighted mean differences (for continuous data) and 
their 95% confidence intervals will be calculated for analysis. Heterogeneity will be 
assessed statistically using the standard Chi-square and also explored using subgroup 
analyses based on the different study designs included in the review. If statistical 
pooling is not possible, we will present the findings in a narrative form.   

4. Discussion 

This review will provide some insight regarding the role of e-health to answer the 
increasing needs of an aging population. 
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Abstract Objectives Through the establishment of electronic health records, health education and 
measures such as regional information sharing platform we explored the management of patients 
with alcohol dependence living in communities and established a medical information resource sharing 
model between mental hospital -community to strengthen the supportive intervention management of 
patients with alcohol dependence improve the effect of intervention and reduce the rate of compound 
drink. 
Methods. To design the questionnaire of health state for patients with alcohol dependence After data 
collection We should establish electronic health records and community support intervention make 
medical health card with terminal configuration card reader in both mental hospitals and community
develop information platform establish a variety of supporting interventions and the service function 
modules unblock information sharing between hospitals and community to make full use of the 
platform to carry out health education and health intervention management. 
Results. The effectives of community supportive intervention are improved  rehabilitation rate of 
patients is reduced greatly  bad ways of life behavior are better. 
Conclusions. Establishing electronic health records is an important mean of community supportive 
interventions which is good for Real-time, dynamic management and promoting self-management 
skills making the dream of medical information resource between hospital-community sharing come 
true. 

 

Keywords: Patients with alcohol dependence  Electronic health records; Health education; 
Information platform 
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Relationship Between Organizational 

Culture and Organizational Effectiveness- 

A Study of Nurses in Taiwan 

Yu-Hua YAN1  Department of Medical Research, Tainan Municipal Hospital   

Abstract. Organizational culture refers to the beliefs and values that have existed 
in an organization for a long time, and to the beliefs of the staff and the foreseen 
value of their work that will influence their attitudes and behavior. It is therefore 
essential to understand the relationship between organizational cultures and 
organizational effectiveness. Methods. A cross-sectional study was undertaken 
that focused on hospital nurses in Taiwan. Data was collected using a structured 
questionnaire; 900 questionnaires were distributed and 473 valid questionnaires 
were returned. Results. Organizational cultures were significantly (positively) 
correlated with organizational effectiveness (p<0.001). Conclusions. When the 
interaction between the leadership and employees is good, the latter will make a 
greater contribution to team communication and will also be encouraged to 
accomplish the mission and objectives assigned by the organization, thereby 
enhancing organizational effectiveness.  

Keywords. Organizational culture, Organizational effectiveness, Teamwork, 
Leadership vision 

1. Introduction 

Organisational artefacts consist of styles of behaviour, physical items, symbols and 
ceremonies, and anything else that is seen, heard or felt by persons external to the 
organisation; they represent the tangible, physical and behavioural manifestations of 
organisational culture. Organisational cultures exist along a continuum, from a strong 
culture shared by the various subgroups in the organisation [1] to a weak culture, in which 
the declared aims of management may be at odds with workers’ norms and values and 
how firms effectively use multiple cultural representations to enable innovation [2].  
Since cultural research within the nursing field is not common, it is necessary to explore 
the way the Organisational culture influences the behavior of the nursing staff, and in turn 
how the behavior of the staff influences the organizational outcome.  

2. Methods 

A cross-sectional study was conducted in Taiwan hospitals. There were 900 
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questionnaires were distributed, and 473 valid questionnaires were returned (total return 
rate 52.5%). Of the subjects, 98.1% were female, 48.8% were age <30, 48.8% had a tenure 
at the hospital of 5 years, and 39.1% had had a college-level education. The majority of 
employees at the hospitals were general nurses (86.5%). All data were analyzed using the 
SPSS 18.0 software package. Cronbach's α coefficient was used to assessed the internal 
consistency reliability of scales. Correlation analysis was used to test for the relationships 
between subscales of organizational culture and organizational effectiveness. Finally, a 
series of regression analysis were used to identify the proposed hypotheses. For three sets 
of simple linear regression were used to assess the association between independent 
variable and dependent variable. Partial R2 (ΔR2), F test and standardized regression 
coefficient (β) and their test statistics (t value) were reported in all regression analysis.  

3. Results 

Results of several regression analyses. As organizational culture was positively associated 
with learning (F = 11.872, p < .001). Organizational culture was positively related to 
Innovations (F = 26.186, p < .001). Finally, As the partial regression coefficient of job 
satisfaction reached statistically significant (F =22.759, p < .001)  

4. Discussion 

Currently, there is a shortage of nurses in clinical care, and good leaders can help any 
attrition. Furthermore, the leadership skills of nurse administrators can contribute to the 
success of their organization. Studied nurses in determining the relationship between 
different leadership styles and organizational cultures, and showed a correlation between 
leadership and organizational culture, consistent with the findings of our research. 
However, by adopting regression analysis, we also found that organizational 
effectiveness impacts on organizational culture [3]. Believed that a satisfactory work 
environment can be created by the employees when an organisation possesses a healthy 
culture and thus has a positive attitude towards employee work [4]. Therefore the 
relationship between organisational culture and employee behaviour/attitude has been 
emphasised by different academics from various fields. A positive correlation between 
organisational culture and employee job satisfaction that is consistent with the findings 
of our research [5]. 
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An Assessment of the Application of Pharma 

in Hospitals 
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Abstract. National Health Insurance Administration established Pharma Cloud 
System in July 2014. The purpose is to decrease therapeutic duplications and 
enhance public medication safety. Comparison will be made among individual 
hospitals and the administering branches of National Health Insurance Bureau 
(NHIB) on the statistical data on the inquiry of the cloud medication history record 
system to understand the result of the installation and advocacy of this system. The 
results show (1) there were 2,329,846 entries of data collected from the branches 
of the NHIB from 2015 on cloud medication history record and 50,224 entries of 
data from individual hospitals. (2) The inquiry rate at the branches of the NHIB 
was 43.2% from January to April, 2015 and at individual hospitals was 18.8%. (3) 
The improvement rate at the branches of the NHIB was 32.5% and at the 
individual hospitals was 47.0% from January to April, 2015.  

Keywords. Pharma cloud system, therapeutic duplications, medication safety 

1. Introduction 

The IC card for the National Health Insurance (NHI) program of Taiwan allows medical 
personnel to consult the history of the last 6 medical visits and 60 entries of prescription 
information. The physicians or pharmacists may access to the content of the national 
health program IC card but they may have difficulty in making timely judgment 
concerning possible repeated prescription and medication and effective reduction of the 
problem of repeated prescriptions. For this reason, the National Health Insurance 
Administration installed the “National Health Insurance Pharma cloud system” in July 
2013. This system allows for the inquiry of the record of medical prescriptions in the last 3 
months of the insured, including the source of the prescription, the pharmaceutical 
classification of medications, the name, the national health insurance number, the daily 
dosage and method of intake and the remainder of the days for medication of each 
prescription [1].   
Hospitals and clinics can make improvements in repeated prescriptions and medication 
just by making inquiries on the cloud medication history record. They can avoid multiple 
medication that may cause interactive reactions of drugs and avoid side effects of surgery 
under the effect of medication [2-3]. For the cases of special medication, they can 
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intensify health education and eventually provide the physicians reference for treating the 
patients and give prescription for the recent visit. Through the real-time inquiry of the 
information on the medical attention and medication history of the patients, physicians can 
avoid repeated prescription and the repeated medication of the patients. These help to 
upgrade medication safety and quality. 

2. Methods 

This study is conducted mainly by the gathering of information on the function of the 
prescription information system of the outpatient ward of hospitals direct linking to the 
cloud medication history record function. Education of this system will be given on each 
day before giving outpatient treatment. The ultimate goal is the incremental and 
compulsory linkage to the cloud medication history record system. Comparison will be 
made among individual hospitals and the administering branches of National Health 
Insurance Bureau on the statistical data on the inquiry of the cloud medication history 
record system to understand the result of the installation and advocacy of this system. The 
data period covers January 1 to April 30, 2015, a total of 4 months. 

3. Results 

The results show (1) there were 2,329,846 entries of data collected from the branches of 
the National Health Insurance Bureau (NHIB) from January to April, 2015 on cloud 
medication history record and 50,224 entries of data from individual hospitals. (2) The 
inquiry rate at the branches of the NHIB was 43.2% from January to April, 2015 and at 
individual hospitals was 18.8%. (3) The improvement rate at the branches of the NHIB 
was 32.5% and at the individual hospitals was 47.0% from January to April, 2015.  

4. Discussion 

The introduction of the cloud medication history record to healthcare can help to remove 
the constraints of resources, place, and time for data sharing, speed up the decision of 
diagnosis and treatment for the patients, upgrade the quality of medical and healthcare, 
improve patient safety, reduce waste in medical resources, reinforce the communications 
among hospitals. The findings from this study indicated sustained improvement of the 
advocacy of this program.  
Finally, the reduction of repeated medication and the waste of medical resources rely on 
the efforts and responsibilities of the patients, hospitals, and the National Health Insurance 
Administration. Through the complete presentation of cloud medication history 
information, the abnormal behaviors of the people in seeking medical attention could be 
reduced. People shall be responsible for taking care of themselves and appropriate act of 
seeking medical attention. Through the proper concept of seeking medication attention, 
the people can enjoy a healthy and happy life.  
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Exploring the Flexibility of Challenge Based 
Learning in Health Promotion Training  

Angie H. Y. LAM, MSC, BN(Hons), RN (Psy.), RN 
Lecturer I, Department of Nursing and Health Sciences, Tung Wah College  

1. Introduction 

Challenge based learning (CBL) encourages nursing students to leverage the 
technology to analyze, collaborate and publish the solution in response to health 
problems in the real world.  

Nursing students work in collaborative approach and use technology to identify 
and tackle the global health issues in the context of the school, family, or local 
community. Through the CBL framework which begins with a big idea, cascades to 
essential question; the challenge; guiding activities and the implementation of solution, 
students have to use the technology to access the related information and create 
solution video to improve the health worldwide. While health promotion demands 
social and environment interventions, CBL required students to connect with all 
stakeholders by using an online collaborative workspaces.   

2. Methods 

SWOT (Strengths, Weaknesses, Opportunities, and Threats) is used to as a framework 
to explore the feasibility of CBL in health promotion training. 

3. Results 

Strength: Students learnt the survival technology skills for 21th century throughout the 
use of Web 2.0 tools for organizing, collaborating, and sharing. CBL using ubiquitous 
access connects schoolwork with real life. It connects and engages all students, teachers 
and community stakeholders to motivate the health promotion. CBL allows students to 
publish innovative solutions to influence the global health challenge worldwide.  
Weakness: New technology adds demands and workload to students and academics. 
The digital divide create inferiority and disparities across students. Students who are 
good at technology show superior performance in CBL. 

Opportunities: Academics receive new technology training. IT Resources are 
equipped to prepare the CBL teaching. Academics develop intersectoral collaboration 
with CBL IT professionals. Students build up a strong, long-term community 
partnership through the use of technology, contributing to positive transition from 
school to further education and employment opportunities.  
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Threats: New academics are not experienced in CBL and relevant technology. 
Some academics show resistance to integrate technology into the class.  

4. Discussion  

Strengths and opportunities outweigh weaknesses. CBL with relevant technology 
should be integrated in the health promotion training systematically.  
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Co-Designing Mobile Apps to Assist in 
linical ursing ducation:  Study Protocol   

Siobhan O’CONNORa,1, Tom ANDREWS 
b 

 
a

 School of Nursing, Midwifery and Social Work, University of Manchester, UK 
b

 School of Nursing and Midwifery, University College Cork, Ireland 

Abstract. Mobile applications (apps) to train health professionals is gaining 
momentum as the benefits of mobile learning (mLearning) are becoming apparent 
in complex clinical environments. However, most educational apps are generic, 
off-the-shelf pieces of software that do not take into consideration the unique 
needs of nursing students. The proposed study will apply a user-centred design 
process to create a tailored mobile app for nursing students to learn and apply 
clinical skills in practice. The app will be piloted and evaluated to understand how 
nursing students use mobile technology in clinical settings to support their learning 
and educational needs. 

Keywords. Nursing student; Mobile technology; Smartphone application; Mobile 
app; Co-design; Co-creation; End-user design 

1. Introduction 

Nursing students often find clinical practice a challenging learning environment [1]. 
Nurse educators have looked at a range of mobile platforms as a way to provide better 
access to quality educational material for nursing students in clinical settings [2]. 
However, barriers exist to using of mobile technology in clinical nursing education 
such as a lack of tailored educational resources for nursing students [3].  

2. Methods 

The research will adopt a mixed methods design as it aims to 1) explore the co-design 
process when creating a clinical skills based smartphone app in collaboration with 
nursing students, and 2) conduct a pilot study to examine the experiences of nursing 
students who use the personalized mobile app to improve learning in clinical 
environments. Ethical approval has been sought and granted by the appropriate 
institutional ethics committees.   

This study will adapt a co-design approach [4] by conducting a series of 
interactive co-creation workshops with final year nursing students. These will use a 
variety of methods to generate ideas and consensus on what educational content and 
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functionality a clinical skills based smartphone app should have. This will feed into the 
subsequent software development of a personalized educational app. A twelve week 
pilot study will then be run with nursing students to evaluate the app in clinical settings. 
Google analytics will be embedded in the mobile app to track usage patterns. 
Interviews with nursing students will explore their experiences of using the educational 
app.  

Quantitative results from Google analytics will be analysed on SPSS using 
descriptive statistics. This will give insights into the number of times and areas of the 
app that were accessed. Qualitative data from the co-design workshops and post-study 
interviews will be analysed using a framework approach [5] which will be underpinned 
by a theory of mobile learning [6]. NVivo will be used to facilitate qualitative analysis. 

3. Discussion 

Mobile apps could help nursing students learn and apply knowledge and skills in 
clinical settings. This study will examine a collaborative design process where nursing 
students are involved in shaping the design, function and educational content of an app. 
This novel way of creating mobile technology for nursing students has not been 
explored in detail and could radically improve the design of educational applications. 
The pilot study will also reveal how nursing students use a mobile app in clinical 
practice to provide better insights into how mobile learning works in a clinical setting.  
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Abstract. Nursing students have a problem to develop real images of patients by 
using paper patient-based learning as the initial program to learn the process of 
nursing care. This paper presents a learning program for the promotion of patient 
understanding, designed by focusing on digital stories and workshops held in 
classes. 

Keywords. Digital story, nursing process, workshop, a learning program, basic 
nursing education 

1. Introduction  

In basic nursing education, students usually undergo paper patient-based learning as the 
initial program to learn the process of nursing care. However, this method has a 
problem in that nursing students have difficulty developing real images of patients. 
Since an understanding of patients is the key to the implementation of the nursing 
process, it is important to address this problem. This paper presents a learning program 
for the promotion of patient understanding, designed by focusing on digital stories and 
workshops held in classes. 

2. Methods 

1) Definition of the problem 
Paper patient-based learning allows nursing students to formulate an overall picture of 
patients only superficially, and the students have difficulty developing real images of 
patients, including their lifestyles. 
2) Objective 
It is necessary to implement paper patient-based classes in which student nurses 
understand the psychological aspects of patients and experience their perspectives of 
the world to develop a clear overall picture of patients. 
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3) Development 
Introduction of digital stories: Digital stories, which reflect patients’ views of health 
and their psychological changes, are introduced as image-based materials to encourage 
students to understand patients multilaterally, “become able to think as a person 
involved in nursing care” and develop more real images of patients. 

Introduction of workshops in classes: Teachers serve as facilitators to help their 
students learn independently, which encourages them to integrate images of patients 
that they have developed to recognize the overall images, and implement each step of 
the nursing process in training. 

Sharing the results of the e-learning program: In the program, students review 
what they have learned, take quizzes to confirm it, develop case examples as advanced 
learning, and share the learning results of workshops. 

3. Results 

A summary of the developed learning program is shown Figure1. 

 

4. Discussion 

Digital stories, a type of learning material, are approximately three-minute videos that 
use images and music associated with specific persons as well as digital synthesis 
technologies to visually express their life stories. The program, in which students 
experience and share the thoughts and feelings of simulated patients as those of real 
ones, promotes their better understanding of patients. 

Since workshop-based classes develop the skills of students required for 
independent learning, including their interests, motivations, and attitudes, the program 
is expected to motivate them to continue to learn independently. 

The e-learning materials should be available to students even after the completion 
of the classes, so that they will be able to learn using the materials at any time and hey 
can brush up their knowledge. 

On the next stage, evaluation of this learning program is managed to clarify the 
education effect. 
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Abstract. The purpose of this study is to ascertain if patients will accept an 
electronic patient record system that temporarily conceals their private information. 
We interviewed 11 outpatients at a core hospital in Shizuoka prefecture of Japan. 
Most patients agree with our idea using temporary mosaic on the screen to protect 
their privacy. 

Keywords. Display Methods, Electronic Patient Records System, Information 
Privacy, Medical Records, Patient 

1. Introduction 

Patient privacy concerns have arisen because health care professionals (HCPs) can 
access most patient information through electronic patient records. Patients may 
demand that certain HCPs are not given access to some information. Previous research 
indicates that privacy needs can grow depending on the nature of information [1]. 
Therefore, we created a privacy protection display for the electronic medical record 
screen by using a temporary mosaic to hide various sections of patient information. 
This study examined patients’ feedback on this display. 

2. Methods 

We conducted 30-minute face-to-face interviews with 11 outpatients who were visiting 
the hospital for the first time post-discharge. Participants were presented a 24-item list 
of patient information based on the four categories of the Patient Information Privacy 
Scale (PIPS) [2]: treatment, identification, everyday behaviours, and personal life. 
They then had to state whether they wanted the item to be present on the information 
display screen.  Subsequently, participants received an explanation of the display 
designed for privacy protection, and their opinions regarding the display were obtained. 
After obtaining participants’ permissions, all interviews were audiotaped and 
transcribed. A content analysis of data was performed. The relevant research ethics 
committees approved the study protocol. Data were collected in August 2015. 
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3. Results 

All participants had been discharged from the orthopaedic ward with an average of 29.6 
days of hospitalization (range: 2–150 days); most participants were 40–59 years old. 
Six participants requested that information sharing by HCPs be limited for identifying 
information (e.g. address, phone number, occupation, family members) and personal 
life (e.g. family’s health history, family financial issues). Only a few participants 
requested that treatment-related information be limited (e.g. excretion behaviours). 

The interview results indicated that eight participants did not want to be identified 
by HCPs, and eight participants felt that the display method effectively concealed 
confidential information with the mosaic-blur. Most participants agreed that HCPs 
should view this private information when necessary for practice.  

4. Discussion 

Most patients regarded the proposed display method as effective and appropriate, and 
expected it to help privacy protection. However, their demands differed according to 
information categories. For example, they were less concerned about the confidentiality 
of treatment-related information because they regarded information sharing as 
necessary for safe treatment. This finding is consistent with previous studies conducted 
with HCPs, such as nurses, physicians, pharmacists, radiologists, and physiotherapists 
[3]. We believe that a display that meets the patient’s privacy needs would improve 
privacy protection and reduce patients’ concerns about privacy violations. 
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Graduate Nurse
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1. Introduction

Although more and more hospitals implement the nursing information system(NIS) to 
help nurses to deliver health care services, but many researchers point out that nurses are 
lack of suitable NIS usage training generally.[1][2] However. It’s difficult to provide
adequate training for primary nurses. There are many obstructions including nonexistent 
or inadequate training program, lack of interest in computer technologies, negative 
attitudes toward computer systems, and hard to identify the training needs. [2] Although 
some studies mention some good characteristics of a training program for nurses, or 
make a training methods comparison to find out the best teaching model, but few study 
focus on the process of developing a NIS training program. Therefore, the aim of this 
study is to develop a NIS training program, and takes a local community teaching 
hospital in Taiwan for example.. 

2. Methods

We adopt ADDIE model, which consists of five stages, analysis, design, development, 
implement, and evaluation, to develop our NIS training program. The NIS training 
program development project team was consisted of two nursing informatics 
specialists, and a nursing supervisor. By following the framework of the 
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Abstract. This study is to develop a nursing information system (NIS) training 

program, and takes a local community teaching hospital in Taiwan for example. 

We adopt the ADDIE model to develop our NIS training program. We 

preliminaries followed the framework of the model to design a NIS training 

program, and implement it for the newcomers’ training of nursing information 

system. After training course, the self-efficacy report has a significant (p<.000) 

improved compare to pre-test, and 88% of participants passed the pragmatic exam.  

Keywords. ADDIE model, training program develop, nursing education, nursing 

information system  
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ADDIE model, we analyzed the newcomers’ learning needs and goals, design the 
content of the course unit, teaching strategies, and evaluation methods, and develop 
teaching materials. After all works done, we implement this program for the NIS 
training of new graduate nurses, and exam the effectiveness of the program by a 5-
point likert scale self-efficacy questionnaire where “one” represents fully unacquainted 
and “five” represents fully acquainted and pragmatic test. All study occurred in a local 
community teaching hospital in Taiwan, and all participants joined the study with 
informed consent. 

3. Results

We listed out 47 functions of NIS as learning needs, and identified learning goal of this 
training program as new graduate nurses could adopt all of 47 basic functions and 
utilize it when delivering care services after finish all courses. There are three parts in 
our program, a 60 minutes instructor-led course, a 240 minutes small group hand-on 
practice course and online self-study materials. Teaching materials include a NIS 
overview slide for instructor-led course; six scenarios contain all 47 functions for hand-
on practice course, and eight operating manuals. 

Twenty-five new nurses have completed the courses. The self-efficacy reports 
show average 3.95±0.59 among all functions and have significant improvement 
(p<0.00) compare with pre-test. 88% of participants can also make way for the 
pragmatic test. 

4. Discussion

Lacking a suitable training program has grown up to be a major issue of nursing 
informatics. The ADDIE model offers a task-oriented framework for the training course 
development. It allows program designer focus on the learners’ needs and goals, and
reducing the redundant procedurals. And the result shows that our training program 
which developed under ADDIE framework can train new graduate nurses to use NIS 
expeditiously.
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Abstract. A personal child health record called the eRedBook was recently piloted 
in the United Kingdom. A qualitative exploratory case study was used to examine 
how public health nurses engaged or recruited parents and what factors hindered 
participation. Interviews and focus groups were conducted with those 
implementing the eRedBook and those taking part in the pilot study. A range of 
project documentation was also reviewed. Thematic analysis using the framework 
approach was applied to draw out themes. Numerous socio-technical factors such 
as the usability of the software, concerns over data protection and costs, poor 
digital literacy skills and a lack of Internet connectivity emerged. These barriers 
need to be addressed before the eRedBook is implemented nationwide.  

Keywords. personal health record, eHealth, digital health, child, pediatric, public 
health nurse, implementation 

1. Introduction 

The ‘Red Book’ is a paper based child health record in the United Kingdom (UK) 
where infant health, growth and development milestones from birth are documented. A 
digitized version called the ‘eRedBook’, which takes the form of a personal health 
record (PHR), was piloted in two National Health Service (NHS) trusts [1]. Public 
health nurses, known as Health Visitors (HVs), helped promote the platform to parents, 
sign them up to use it and document in it as they would the paper based version. This 
study seeks to illuminate the factors that hindered HVs in engaging and recruiting 
parents to the eRedBook. If these can be identified and addressed it will improve how 
the personal child health record is implemented nationwide [2].  

2. Methods 

A qualitative exploratory case study design was adopted. Ethical approval for the study 
was obtained from the University of Glasgow. Secondary analysis of interviews done 
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with implementation staff (n=11) between October 2012 and August 2015 was 
performed. Two mixed focus groups were also conducted in April 2015 with parents 
(n=12) and HVs (n=10) involved in the pilot of the eRedBook. Project documentation 
including quarterly technical reports, recruitment reports and evaluation updates were 
also reviewed (n=32). Thematic analysis using the framework approach [3] was 
undertaken to draw out themes that specifically affected participation in the eRedBook.  

3. Results 

Several factors emerged which affected HVs ability to engage and recruit parents to the 
eRedBook, which are grouped into technological, social and health service.  

1. Technological: The usability of some aspects of the eRedBook platform, 
especially the complexity of registering and setting up a new profile, made it difficult 
for HVs to enroll parents on the PHR. Another barrier to participation was the concern 
HVs and parents had over the security of children’s health data if it is was going to be 
held by a private multinational company and not governed by the NHS.  

2. Social: The lack of high-speed broadband in some rural areas was a major 
stumbling block as were the hidden costs associated with the PHR, which meant some 
families couldn’t afford the technical equipment or Internet service to access online 
tool. The digital divide was clearly evident in certain economically deprived 
communities where some HVs work.  

3. Health Service: Poor digital literacy skills among HVs also hindered 
engagement with parents around the eRedBook. Both electronic and paper versions 
were run in parallel which doubled HVs workload, and the PHR was not integrated 
with IT systems in the NHS which made it difficult for HVs to prioritize the eRedBook 
with parents during busy clinical appointments and sign them up to use it.  

4. Discussion 

HVs had to adapt to numerous challenges when rolling out a personal child health 
record in community settings. These digital health engagement issues need to be 
addressed before the eRedBook can be implemented nationwide.  
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Abstract. In technical nursing training, it is necessary for students to adopt 
extensive perspectives, focusing on not only the accuracy of manual procedures, 
but also surrounding environments, in order to appropriately evaluate their own 
practices. Therefore, based on the idea that students need opportunities to 
objectively evaluate their own practices and improve their learning levels, a 
method of reflection using videos recorded by themselves with the iPad was 
developed. These results highlight the importance of providing students with 
learning materials that will promote discussions, as well as opportunities for 
successful learning experiences. 

Keywords. nursing Techniques,  learning strategy, iPad, reflections, basic nursing 
education  

1. [Background] 

In technical nursing training, it is necessary for students to adopt extensive perspectives, 
focusing on not only the accuracy of manual procedures, but also surrounding 
environments, in order to appropriately evaluate their own practices. For example, 
when performing urinary catheterization as a nursing technique requiring catheter 
insertion under aseptic conditions, in principle, students tend to concentrate only on 
part of the procedure, leading to difficulty in maintaining a broad visual field to ensure 
sufficient cleanliness while performing it. Therefore, based on the idea that students 
need opportunities to objectively evaluate their own practices and improve their 
learning levels, a method of reflection using videos recorded by themselves with the 
iPad was developed. This paper discusses its effects based on the results of a 
questionnaire survey for students, conducted after a training session. 

2. Methods 

The following training session was held for 187 second-year nursing students taking 
undergraduate courses: 
1) The students were divided into practitioners and observers; while the former 
practiced a nursing technique, the latter recorded it with the iPad. 
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2) When recording, a broad field was maintained until urinary catheter insertion. On 
insertion, the practitioner’s hands were focused on. 
3) Recorded videos were used for evaluation among the students to extract: generally 
favorable aspects; processes during which the aseptic technique was not appropriately 
performed; and points of improvement. 
In a self-administered questionnaire survey conducted after the session, the students 
freely described their impressions of reflection using the iPad, and content analysis of 
such descriptions was performed. Participation in this survey was voluntary. 

3. Results 

The following storyline and extracted categories outline the effects of learning using 
the iPad: 
Reflection using the iPad enabled nursing students to <newly and more realistically 
recognize themselves>. <Timely reviewing their own skills>, they could clearly 
confirm each process and method of implementation, and this helped them <develop 
patient-based perspectives>. Furthermore, reflection with other group members 
facilitated <the integration of knowledge and practice to enhance awareness>, and 
<mutual evaluations> guided them toward the development of more detailed 
improvement plans. By <objectively evaluating their own nursing skills>, they realized 
their <difficulties>, and identified <further learning challenges>, while developing a 
sense of satisfaction, regarding their experience as <useful>. They also favorably 
evaluated watching videos and discussing with other group members, as these 
approaches enhanced their <understanding of the technique> which had previously 
been unclear. 

4. Discussion 

Reflection using videos enabled students to comprehensively examine their own skills. 
It also helped them integrate their knowledge and practice, and enhance their awareness. 
Such awareness facilitated the identification of further learning challenges, 
consequently increasing their motivation to learn. These results highlight the 
importance of providing students with learning materials that will promote discussions, 
as well as opportunities for successful learning experiences. In line with this, it may be 
necessary to design courses that will enhance their self-esteem and create appropriate 
environments to maintain their motivation to learn. 
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Social Media and Population Health Virtual 
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c
 Senior Lecturer, School of Nursing, The University of Auckland, NEW ZEALAND 
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Nottingham, UK  

Abstract. The authors have all engaged in using social media with students as a 
means for collaboration across national and international boundaries for various 
educational purposes.  Following the explosion of big data in health the authors are 
now moving this concept forward within undergraduate and postgraduate nursing 
curricula for the development of population health virtual exchanges.  Nursing has 
a global presence and yet it appears as though students have little knowledge of the 
health and social care needs and provision outside their local environment.  This 
development will allow for explorative exchange amongst students in three 
countries, enhancing their understanding of their own and the selected 
international population health needs and solutions through asking and responding 
to questions amongst the learning community involved.  The connection of the 
students will be recorded for their use in reflection; of particular interest will be 
the use of information included by the students to answer questions about their 
locality. 

Keywords. Virtual electives, big data, population health, information resourcing, 
education 

1. Introduction 

The move towards more citizen engagement with technology shows no sign of slowing 
down.  The internet of things [1], big data [2] and social media [3] are three examples 
of information and communications technology regularly used across all age ranges of 
people, with nursing students being no different.  Undergraduate students starting their 
course at the time of NI2016 will register as nurses in 2019 or 2020 and become 
practitioners in a world reliant upon managing, recording and using information to 
support care.  This project is designed to help prepare nurses for their professional 
career in a global environment where collaboration will be valuable to resolve 
population health issues. 
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2. Methods 

The project is planned to run for three months.  Ten undergraduate nursing students in 
New Zealand will be joined by 10 students from the United States and 20 students from 
the United Kingdom through a closed Facebook site where they will be directed 
towards exploring the similarities and differences of public/population health across the 
three countries involved.  For example ‘What is the impact of wearable devices?’ or 
‘What happens if there is a chickenpox outbreak in your community?’ or ‘What does 
the health community look like in your country?’  The students will drive the content 
on the site through questions and answers linked to their course work.  In addition, they 
will be supported by Faculty and encouraged to use a diverse range of media and 
sources of information to gain a comprehensive appreciation of different population 
needs and outcomes.  At the conclusion of the project assessment of the 
metrics/analytics of the site and Faculty led focus groups with the students involved 
will take place and the results made available to each participating University along 
with dissemination of the findings. 

3. Results 

The preliminary findings of the project will be included in the poster presentation as 
the first release of results to the nursing informatics community. Additionally the 
experience of faculty will be shared, in terms of practical considerations for others 
considering a virtual student exchange.  

4. Discussion 

The ever increasing cost of health care provision for public, personal and privately 
funded health care requires us all to find new ways of working.  As educators we are 
able to help students to understand how population health is assessed, delivered and 
managed through this explorative study using social media so that they can take such 
knowledge forward in their careers.  Should our expectations be met with the project 
then we propose to expand the number of students taking part both in terms of the 
participating Universities and new institutions wishing to join this exciting venture. 
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Introduction 

We have identified three foci of the nursing observation and nursing action respectively. 
Using these frameworks, we have developed the structured knowledge model for a 
number of diseases and medical interventions. We developed “NursingNAVI11)2)” for 
the intrapartum period, and explained to midwifery students during a lecture on the 
intrapartum period, how to use it with the partogram—the device that records the 
patients’ conditions during the intrapartum period—in practical training for conduct of 
labor. The records kept by the midwifery students were analyzed to study whether 
necessary observations and records were conducted at every stage of labor. Reports 
suggest that NursingNAVI was useful in such situations. 
 

Method 

Each midwifery student (first-year student) experienced 10 cases of conduct of labor 
using the partogram. The intrapartum period was divided into 4 stages from the 1st to 
the 4th according to partogram, to collect the number of observation items. 

Results 

The rate of use of the observation items of NursingNAVI during the intrapartum period 
in 2013 and 2014 was 70–84% in 70 records by 7 midwifery students and 74–83% in 
100 records by 10 students, respectively (Table1). 
 

Table 1.Observation terms in the partogram of  labors by midwifery students in 2013and 2014 

 

Each  period for labor p
Number of observation
terms  in NursingNAVI
for labor

the first-stage of  labor 58±3 (70) 61±2 (74) ns 82
the second-stage of  labor 59±3 (78) 62±3 (83) ns 75
the third-stage of  labor 27±2 (71) 28±2 (74) ns 38
during the first 2hours after labor 27±3 (84) 28±3 (83) ns 32

Observation terms 70 cases by
7 midwifery students in 2013

(n=70)

Deta are mean ±SD or(%).  ns: not significant,p<0.05, t- test

 Observation terms 100 cases by
10 midwifery students in 2014

(n=100)
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were useful during the intrapartum period. Future studies should evaluate the items for 
delivery interventions. 
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Conclusion 

NursingNAVI was used as educational material for the intrapartum period in the lecture 
and practical training on midwifery. Results indicated that many observation items 
were used for the records, which suggested that the observation items of NursingNAVI 
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Abstract. An Open Education Resource (OER) has been developed by two nurse 
educators to address inconsistencies in how clinical health care skills are taught 
and practiced in the clinical setting, and to ensure best practice and quality care 
based on the latest evidence. A checklist approach aims to provide clear steps and 
rationale for procedures, standardized processes for clinical skills and to assist 
nursing schools and clinical practice partners in teaching clinical skills, and 
keeping procedural practice current. The format is logical, organized and focused 
on patient safety, and will provide information retrieval opportunities at the point 
of care to support decisions and plan patient care. This poster discusses the 
development of this resource, the framework used, and the process from 
conception to distribution. 

Keywords. Open Education Resource, clinical skills, patient safety, 
interprofesional, evidence-based practice, nursing education 

1. Introduction 

In response to a call-out for open source textbook applications by BC Campus 
(www.bccampus.ca) in British Columbia, Canada, the authors applied and successfully 
obtained funding to develop an Open Education Resource (OER) to address 
inconsistencies and lack of standardization within the teaching and practice of nursing 
procedures and clinical techniques, and to ensure best practice and quality and safety of 
patient care. This OER has since been developed and is in press, for publication this 
year. This resource has a strong focus on patient safety and will provide guidance in 
procedures, and decision support for nurses and other healthcare professionals at the 
point of care. 

2. Methods 

This OER was based on the research and review of current and credible resources to 
ensure that all processes are based on a strong foundation of evidence with patient 
safety and quality of care being the priority of all procedures.  The intention was to not 
only have consistency based on evidence in the way procedures are performed, but to 
ensure that students understand the associated clinical reasoning of the skill 
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underscored by the need to provide safe patient care. Patient safety and quality of care 
should be focused on creating robust safety systems and among these, the point-of-care 
checklist has been proven to be a safe strategy, that is now becoming more common in 
health care[1].  

Checklists are used as the predominant format in this resource, following the work 
by Dr. Atul Gawande and described in his book The Checklist Manifesto: How to get 
things right [2]. Gawande posits that the reason for many medical errors is simple: the 
volume and complexity of healthcare today has exceeded our ability as individuals to 
properly deliver it in caring for people consistently, correctly, and safely. He argues 
that we can do better by using the simplest of methods: the checklist. Each 
skill/procedure is evidence-based and adapted based on research and reputable 
resources such as current textbooks, local health authority policies, and Canadian 
healthcare associations and organizations. Each checklist includes rationale for steps 
and additional information, with images, videos and/or diagrams to guide practice. 

3. Results 

The authors developed this OER in collaboration with BC Campus and it is due for 
publication by the end of the year. The OER consists of ten chapters of procedures and 
clinical skills for healthcare professionals, each chapter consists of an introduction, 
learning objectives, background to each procedure, the procedure checklist which 
includes rationale, additional information and relevant images/diagrams/videos, a 
chapter summary, key takeaways, online resources and references. Instructors using 
this resource will have the ability to reuse, revise, remix, and redistribute the material 
as per a Creative Commons License. 

4. Discussion 

We propose that the development of this open education resource will support the 
standardization of clinical patient care skills across BC to improve the safety and 
quality of care received by patients in healthcare facilities across BC.  This poster 
presentation will outline the process of developing an OER and plans for distribution 
and adaptation for other healthcare educators.  
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Abstract. The Canadian educational and healthcare practice landscapes are ever-
evolving technologically. In response to these changes, the British Columbia 
Institute of Technology (BCIT) has integrated various educational technologies 
using Rogers Diffusion of Innovation model as a guiding framework for this 
integration with considerable success. This poster describes BCIT’s journey with 
diffusing innovations, discusses examples of these technological integrations in 
accordance with Roger’s model, and outlines several implications for educational 
practice. 

Keywords. Diffusion of Innovation, mobile technology, nursing education, 
teaching strategies, open education resource 

1. Introduction 

In response to evolving educational and health care technologies, the British Columbia 
Institute of Technology (BCIT)’s Bachelor of Science (BSN) Program began an 
exploration into adopting the use of mobile devices (Personal Digital Assistants 
[PDAs], smartphones, tablet computers) in nursing education and nursing student 
practice at the point of care in 2008. The introduction of these devices were the result 
of requests from nursing leaders to integrate technology in nursing education so as to 
best prepare nursing students for a technologically evolving clinical practice 
environment [1,2]. In the last seven years, the initial exploration into mobile devices has 
led faculty and students at BCIT to explore other innovative technologies.   

2. Methods 

Rogers Diffusion of Innovation[3] was used as a framework to guide the integration of 
technologies to support student-centered learning, faculty adoption, and the desire for 
the development of new teaching strategies in the BSN and Specialty Nursing 
programs[4]. Innovators and early adopters initiated pilot projects, moving through the 
five stages of innovation diffusion (the knowledge, persuasion, decision, 
implementation and confirmation phases) and utilizing the influencing characteristics 
of relative advantage, compatability, complexity, trialability, and observability [3]. 
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The initial exploration of integrating mobile devices in nursing student education 
developed into a decision to support student access to reputable software and databases 
rather than hardware (e.g.smartphones, tablets). The Specialty Nursing program 
progressed from an iBook authoring pilot to full implementation of the Critical Care 
program using iPads laden with all course materials. Other innovative technologies, 
such as the exploration of social networks, e-portfolios and Open Education Resources 
(OERs) were adopted and integrated using Rogers DoI framework. 

3. Results 

Reported benefits of technology integration included positive student feedback related 
to decreased stress levels, increased confidence, and improved feelings of self-efficacy 
as evidenced by Research Ethics Board approved research studies [5]. Challenges were 
faced with outdated Practice Education Site (PES) policies, and inconsistent acceptance 
or denial of mobile device use across sites. BCIT developed a social media policy for 
students and expanded that to include practice, sharing this policy with local Health 
Authorities and taking the lead in the use of mobile technology to support education for 
clinical practice and other post secondary institutions.  A need for access to BCIT and 
other Canadian resources was recommended anecdotally by students and faculty and 
with a BC Campus (www.bccampus.ca) callout for textbook applications for the 
development of Open Source textbooks, BCIT is currently developing an Open 
Education Resource (OER) related to Clinical Skills for students and faculty to access 
via mobile devices. BCIT is also leading a project to develop an educational EHR to 
prepare students for practice.  

4. Discussion 

Work is in progress to explore other relevant resources that could be accessed by 
mobile device. Several research studies related to the development of these resources 
and the impact of mobile devices, social networks and e-portfolios are currently being 
shared with nursing communities through presentations and publications. Further 
research is anticipated related to the impact of technology on student’s learning.  
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Abstract. This poster describes results of an undergraduate nursing informatics 
experience. Students applied geo-spatial methods to community assessments in 
two urban regions of New Zealand and the United States. Students used the 
Omaha System standardized language to code their observations during a brief 
community assessment activity and entered their data into a mapping program 
developed in Esri ArcGIS Online, a geographic information system. Results will 
be displayed in tables and maps to allow comparison among the communities. The 
next generation of nurses can employ geo-spatial informatics methods to 
contribute to innovative community assessment, planning and policy development. 

Keywords. Community assessment, geo-spatial science, geographic information 
system, nursing education, Omaha System, public health informatics 

1. Introduction 

Population health research increasingly associates health with where people live, work 
and play. Geo-spatial science can enhance public health informatics methods by 
including variables related to place and revealing important factors influencing health. 
This poster describes international student-generated community assessment data using 
the Omaha System to display community strengths and problems in a geographic 
information system. The Omaha System is a standardized terminology frequently 
used by public health nurses within public health informatics systems [1]. 

2. Methods 

Esri ArcGIS Online was used to create a mapping tool to record community 

observations. Undergraduate nursing students in the United States and New Zealand 
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used a checklist of 11 concepts from the Omaha System Problem Classification 

Scheme to code their observations during a brief community assessment activity. 

Students drew a polygon around the geographic boundaries of their community and 

entered their community assessment results into the mapping program. Descriptive 

statistics were used to summarize the results. Symbology was used to visualize results 

on the interactive online map. 

3. Results 

A table of results will summarize problems and strengths for 20 communities 
surrounding the participating universities, 10 each from the United States and New 
Zealand. Map displays will be presented to allow comparison among communities. 

4. Discussion 

Public health nursing students can transform observations into geo-spatial data to 

contribute to innovative community assessment, planning and policy development. 
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Abstract. The use of Electronic Health Record system still remains new to Indian 
health care settings. Objective: This study aimed to assess use of computer system 
by the nurses, to identify their problems and perception about EHR system. 
Methods: A cross-sectional study was conducted among 33 nurses working in a 
tertiary care hospital.  A questionnaire was used to gather the data. Results: Most 
nurses were using computer systems but were not sure that EHR helped in efficient 
patient care. All nurses were in consensus that EHR system is a good method to 
improve documentation. Conclusions: Nurses under study were not so 
comfortable using EHR system but suggested the need of training in EHR system.  
The study has implications for health administrators to ensure rigorous training on 
EHR system for nurses. 

Keywords: Problems in EHR, Health Informatics, Nursing Informatics, Electronic 
Health Record 

1. Introduction 

Nurses being the key link in patient care connecting many professionals have an 
important role in successful implementation of EHR systems. Studies conducted in 
many setting suggest that nurses understand that EHR enhances nursing work by 
increasing access to information but also help in quality control still it requires 
guidelines for consistent documentation, quality management, more efficient software 
and systems availability.1 Nurse leaders will play important role in enhancing global 
perspective, technology skills, creating organization cultures, team building and to 
envision healthcare system characterized by rapid changes.2 Current study focuses on 
assessing use of EHR by nurses, problems faced and attitude towards EHR.  

2. Methods 

A cross-sectional quantitative descriptive study was conducted among 33 nurses, 
selected by convenient sampling and after taking consent were enrolled for the study. 
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2.1 Data Collection 

 Structured questionnaire was used for data collection. First part consisted of 
demographic profile and second part included questions on use of EHR, problem faced 
and attitude of nurses towards use of EHR system.  

3. Observations 

The mean age of nurses was 29 years. Mean years of experience with computer system 
were three years. About half of the nurses were diploma holders (54.5%). Majority of 
nurses (63.6%) were using computer for health informatics. More than half of the 
nurses were comfortable using EHR system (60.6%).  Most nurses agreed that adequate 
computer systems were available to enter data (63.6%), most of them faced problems 
due to system breakdown (93.9%) and technical problems (69.7%). About 90.9% 
nurses reported that help was available. 63.6% agreed that entering data in system was 
duplication of work, though 51.5 % of the nurses agreed that using EHR instead of 
written documentation will save nursing time. All the nurses said that computerized 
system is a good method to improve documentation. Around 63.6% preferred using 
computerized system if given a choice. 

4. Discussion 

Most nurses were using EHR system and found it user friendly. Nurses suggested 
need for more training. The reason of difference in opinion and practice could be many 
such as previous use of computers, training issues, system design and support available 
during orientation. Problems mentioned by nurses were not enough time, no 
appreciation, no incentives and more rivalry among colleagues although, most reported 
that help was available whenever they faced problem. Technical factors included 
nurse's computer skill level, their pre-existing knowledge, and availability of EHR 
program. The attitude of nurses reflected that most of the nurses were unsure how the 
system helped. The opinion reflects that nurses are aware of the importance of more 
organized systems in clinical setting but limitations being the correct execution with 
involvement in designing, implementation, considering training aspects and analyzing 
relevance of written and computerized documentation.  
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Abstract. Academic success requires support on a variety of levels as well as 
access to contemporary tools and services. Supporting students enrolled in a 
successful higher education distance learning program, requires a strong, properly 
trained IT support staff in addition to a stable IT environment. Our distance 
education program began with a regional market but has grown significantly over 
the past few years. This is primarily due to the success of our distance education 
tools and support which have contributed to achieving a ranking of eleventh of 
best graduate schools in nursing according to the U.S. News and World Report. 
The entire student population is “Bring Your Own Devices” (BYOD). Critical to 
this support is the initial configuration and loading of needed software during the 
first week of orientation. All of this success requires a robust team of members 
prepared in a range of skill sets from networking to instructional design. 

Keywords. Nursing Education, Distance Education, Technology Support, Nursing 
Students, Staff Development 

1.  Introduction 

Supporting nursing education is rapidly changing as students are preferentially 
selecting programs that support distance education and online learning. Distance 
education necessitates more support on a larger scale than the traditional classrooms 
once required.  Successfully supporting a distance education program is a multi-faceted 
undertaking. It requires a flexible, properly trained support staff as well as a litany of 
tools and services operating over a robust yet stable infrastructure that can handle the 
load these students place on the network, equipment, and staff. 

2. Student population 

In the 1990s, the Vanderbilt School of Nursing (VUSN) was a relatively small, high 
quality, boutique program solely aimed at students within commuting distance of the 
campus. Growing the program required steps to accommodate a different type of 
student, (the distance learner), who in turn brought about a completely new set of 
support challenges. “Because of competing priorities of work, home, and school, adult  

___________ 
 1 Corresponding Author, Vanderbilt University School of Nursing, 461 21st Avenue South, Nashville, 
Tennessee,  37240-1104 , USA; E-mail: Ryan.McNew@Vanderbilt.edu. 
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learners desire a higher degree of flexibility” [1]. Attracting distance learners required a 
change in how courses were taught, an increase in equipment and staff to support the 
undertaking.  

3. Staffing, Tools and Systems 

It is no longer sufficient to run a distance academic nursing program with skeleton 
support staff. “Support for distance learners should not be overlooked when planning 
distance programs” [1]. A properly staffed program contains specialists such as onsite 
audio/video (AV) staff, information technology (IT) technical staff, developers, and 
academic instructional designer(s), and even faculty who can model distance teaching 
behavior. Network bandwidth at the institution and at the students’ end must be robust 
enough to handle the load that distance education students place on the network 
infrastructure. Another requirement for a successful distance education program is a 
Learning Management System (LMS), which is essential for administering, tracking 
and reporting not only course materials and data but also student enrollment and 
communication. With the vast majority of students taking courses at a distance, exam 
security becomes an issue and will require a proctoring software integrated into the 
LMS. 

4. Challenges 

One challenge that occurs when supporting distance students is that technical support 
must be available across different time zones. Students bring their own devices which 
significantly increases this can be reduced by creating a list of minimum hardware and 
software requirements the students must abide by. Supporting students’ technological 
needs has become much more difficult as technology changes constantly. 

5. Conclusion 

As students look to further their careers they seek solutions that maximize their already 
hectic schedules. Distance education allows for participation from students residing 
around the world who did not have such options prior to its use. Successful distance 
education programs take a strong and robust infrastructure, a skilled team of support 
staff, and a solid set of tools to guarantee an excellent educational experience. 
Challenges are many but can be overcome. Providing this type of support is a major 
investment for the educational institution but essential and non-negotiable. Having only 
one to two individuals supporting a large distance program is a mindset that must be 
changed.  
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An Innovative Use of Telepresence Robots 
for Educating Healthcare Professional 

Margie MOLLOYa, Ryan J SHAWa,  
Jackie VAUGHNa, and Remi HUECKELa 

a
 Duke University School of Nursing 

Abstract. Telehealth enhances communication across distances, facilitates 
teamwork, and increases access to care, particularly in rural areas. As the use of 
telehealth technology assimilates into clinical practice, its integration is also 
needed in clinical curricula. Students participated in 2 pediatric scenarios in teams 
of 3 to 4 prelicensure nursing students, with one nurse practitioner student 
participating via a telepresence robot. Forty-eight prelicensure and 5 nurse 
practitioner students completed surveys following the clinical simulations. We 
found that it was feasible to use a telepresence robot as a tool in clinical simulation, 
to introduce telehealth, and students reported high mean scores on the acceptability 
of using the robot. While there are challenges, incorporating telepresence 
technology into simulations opens up many opportunities to both engage students 
in telehealth with patients and other clinicians, and to engage students in their 
education when they are learning at a distance. 
 
Keywords. Telehealth, distance based education, telepresence, simulation 

1. Introduction 

The adoption of telehealth technologies eliminates location as a barrier to accessing 
quality health care. This opens up new possibilities for clinicians to engage with 
patients and other clinicians with an internet connection across the world and in real-
time. Realizing the benefits of telehealth requires care teams to engage with patients 
and each other in new ways. Telehealth enhances communication across distances, 
facilitates teamwork, and increases access to care [1]. As the use of telehealth 
technology assimilates into clinical practice, its integration is also needed in clinical 
curricula.  
 
Implementing telehealth through the use of a telepresence robot can potentially 
enhance interprofessional education, promote role development of students, and enable 
them to improve their communication and teamwork skills. A telepresence robot is a 
remote-controlled, wheeled device with a display to enable video chat and video 
conferencing, among other purposes. This project assessed the feasibility and 
acceptability of a telepresence robot as a tool to introduce telehealth and to engage 
distance-based students in clinical simulations. 
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2. Methods 

Students participated in pediatric scenarios in teams of to prelicensure nursing students, 
with one nurse practitioner student participating via a telepresence robot. Forty-eight 
prelicensure and 5 nurse practitioner students completed surveys and feasibility and 
acceptability following the clinical simulations.9  

3. Results 

It was feasible to use the telepresence robot in this project, and both groups of students 
reported high mean scores on the acceptability of using the robot. Telepresence 
technology provided students the opportunity to participate in simulations without 
distance being a barrier.  This provided the nurse practitioner student with the 
opportunity to be the clinical provider at a distance.   

 Table. Acceptability of the Telepresence Robot in the Clinical Simulation 
 Prelicensure 

studentsaM (SD) 
NP studentsb 
M (SD) 

Teaching methods were helpful and effective. 4.16 (0.62) 4.2 (0.45) 
The simulation provided me with a variety of learning 
materials and activities to promote my learning the class 
objectives. 

4.39 (0.72) 4.4 (0.55) 

I am confident that I am mastering the content of the 
simulation presented to me. 3.72 (1.08) 4.4 (0.55) 

I am confident that I am developing skill & required 
knowledge to perform necessary tasks in a clinical setting. 4.21 (0.75) 4.6 (0.55) 

I am confident this simulation covered critical content 
necessary for mastery of class learning objectives. 4.25 (0.84) 4.6 (0.55) 

a n=45 bn=5 

4. Discussion 

We found that it was feasible to use a telepresence robot as a tool in clinical simulation, 
to introduce telehealth, and students reported high mean scores on the acceptability of 
using the robot. While there are challenges, incorporating telepresence technology into 
simulations opens up many opportunities to both engage students in telehealth with 
patients and other clinicians, and to engage students in their education when they are 
learning at a distance [2,3]. 
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Abstract. Infectious diseases have been re-emerging in developed and 
underdeveloped countries. In Brazil, the increasing incidence of communicable 
diseases is ongoing. This new reality generates the need to update the professionals 
of the sector, in order to make them capable of dealing with such important 
problem of public health. Educational actions through the usage of the learning 
objects can contribute to a review and an adoption of effective and safer public 
health practices. Thus, this scenario leads to the proposal to disseminate 
knowledge based on the development of learning objects concerning surveillance 
and prevention of communicable diseases to primary care providers, specifically 
community health agents. Learning Objects are interactive tools based on web 
which support specific learning conceptions enhancing, expanding and guiding the 
learners cognitive process, and when they are combined with other objects may 
create an efficient and flexible learning environment. 

Keywords. primary health care, epidemiological surveillance, communicable 
diseases, health education, learning objects 

1. Introduction 

Brazilian society has suffered constantly structural transformations, along with 
significantly demographic profile changes due to the rise in life expectancy and in the 
epidemiological profile, with the increase of the communicable diseases rates [1] [2]. 

Considering this context, it is necessary to improve healthcare providers’ quality 
and performance, mainly community health agents, as they represent an interface 
between the community and the health services 

While educational resources have been used to promote the learning process of the 
primary care providers, learning objects can be seen as a cognitive learning enhancer 
for those who are involved in users care, including community health agents (CHA).  

2. Methods 

This is a qualitative and exploratory research, with an interventionist approach [3]  [4] 
[5] . The scenario is the Assistance Teaching Integration (ATIC) from Federal 
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University of Health Sciences of Porto Alegre (UFCSPA), Brazil. Forty CHA were 
involved in the process.  

Respondents answered a questionnaire about previous knowledge on information 
technologies, and transmissible diseases, the relevance of a serious game in their 
training for work, and the intention on using the app.  Based on the Bardin’s content 
analysis methodology [5], the findings served as the basis for design and development 
of a prototype of a Learning Object (LO) [6], which aims to address the needs of the 
participants.  

3. Results 

A mobile friendly web app prototype was created, using Android, and running both 
on/offline. Through this LO, it is possible to improve the actions of CHA, in terms of 
quality and productivity. The app run in mobile devices, allowing the agents to use it in 
their daily work, clarifying their doubts whenever needed. 

4. Discussion 

This project makes an important contribution to health, because of its uniqueness and 
innovation aspects. Also, the use of a LO enhance dynamism and interactivity to Health 
Care Workers’ education.  

The application software has the potential to qualify the health measures adopted 
by these professionals, and therefore outlines a new epidemiological approach about 
the Basic Attention. 

5. Acknowledgments 
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Education Methods for Improving the 

Takako IZUMI a,1 Yukie MAJIMA b 
a Morinomiya University of Medical Sciences 

b Graduate School of Engineering, Osaka Prefecture University 

Abstract. The use of information technology in medical setting is becoming 
increasingly prevalent; therefore, it is necessary to examine education methods that 
promote improvements among nursing professionals in the ability to use nursing 
information. With a focus on the role of the head nurse, the aim of this study, 
which consisted of two separately organized workshops, was to examine the 
effectiveness of behavior modification to resolve workplace issues identified by 
nursing professionals. After participating in these workshops, all nursing 
professionals demonstrated an increased ability to use nursing information and 
effectively resolve issues through behavior modification 

Keywords. Head nurse, improved ability to use nursing information, workshop  

1. Introduction 

The use of information technology such as electronic medical records has become 
increasingly common in medical setting in Japan.  In practice, many head nurses are 
part of a generation that has not received IT education, and therefore are somewhat 
uncomfortable with information and communication technology (ICT) equipment and 
may not fully understand the appropriate methods for collecting information 1 . The 
aim of this study, which consisted of two separately organized workshops, was to 
examine the effectiveness of behavior modification in relation to improving the use of 
nursing information among nursing professionals, with a focus on issues related to the 
role of the head nurse.  

2. Methods 

Two workshops were conducted involving nine head nurses.  
Workshop methods were (1) Divide nurses into two groups and hold discussions.   

                                                           
1  Takako Izumi: Email:izumi@morinomiya-u.ac.jp 
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(2) Make notes of discussion content on small slips of paper, and then affix these small 
slips to a large sheet of paper.(3) Classify workplace issues and information use skills.  
In Workshop 1, head nurses identified their own issues in “Types of nursing 
information dealt with by individuals on a daily basis and specific actions in the use of 
this information.” In Workshop 2, they reported and shared information on 
“achievements in resolving issues”. 

3. Results 

In Workshop 1, almost all head nurses instigated concrete actions proactively, but head 
nurses in pediatrics and obstetrics, where the level of nursing requirements is not 
reflected, wondered how to analyze and express “busyness,” establishing this as an 
individual issue that needed to be addressed in the future. In Workshop 2, all head 
nurses consciously took “action regarding individual issues”. The head nurse in 
pediatrics, where the level of nursing requirements is not reflected, collected and 
analyzed data from previous hospital stays, and promoted information sharing across 
the entire ward, encouraging staff to complete incident and near-miss incident reports. 

4. Discussion 

The results suggest that the workshops provided head nurses with the opportunity to 
clarify their own role issues, and through proactive participation and discussion, share 
their experiences of improvements in the work process and activities that resolved 
workplace problems. As a result, they were able to make observations and generate 
measures that otherwise may not have been possible. Furthermore, establishing a 
second workshop to report on results seems to have given rise to behavior 
modification, as participants set their own goals to be achieved for the measures they 
planned at the first workshop and needed to achieve by the time of the second 
workshop. 

5. Acknowledgments 
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Abstract. This work aims to describe the inception and design for a hospital 
simulator based on data and cases provided by teachers and other randomized data. 
The main goal is to develop a computer software tool that simulates a hospital as a 
tool for nursing student. The system is based on a multi-agent model and multi 
threaded parallel processing. Other parts includes the interfaces for teacher and 
student, reports and fixed constraints like Laws and other rules. This is a work in 
progress project and will be released as open source software after the final 
validation.  

Keywords. Nursing, Hospital, Simulator, Learning tool,Software, Design.  

1. Introduction  

People management on a hospital may be all things but simple, the main distribution of 

a hospital nurses depends on the rules of each country. In some cases, like in the United 

States, it can be divided in two main categories: Registered Nurses (RN) with associate 

degree and Licensed Practical Nurses (LPN) with a post-secondary non-degree award, 

the last one works under the direction of RN and Physicians [1].  

This project aims to create a computer software that simulates the workflow at a 

model hospital, based on common cases (inpatients, illness types, employees jobs, etc.) 

and serving as a tool for nurse teachers and students, proposing situations from the 

simple  normal  operations  to  the  challenging ones,  like work overload or other non- 

normal circumstances.  

2. Methods  

The construction of the simulator is based on a multi-agent system (MAS) [3] [4] over 

a running timeline. At presentation level, the HTML5 standards was chosen for the 

deployment easiness. At backend level, the Python programming language [5] was 

chosen because this is the most known language by the developer at research team. For 

persistence, the PostgreSQL [6] database server was chosen for the same reason.  

������������������������������������������������������������
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3. Results  

At this point, two user interface was defined: student and teacher. The student 

interface module permits all interactions between the simulator and the student. The 

teacher interface permits administrative tasks like reports, case insertions and students 

monitoring. The student module provides access to students interface where they may 

interact with the inpatients, staffand the hospital equipment.  

Inside the main kernel, all processes works together handling the databases 

connections, events and communications with other modules like the interfaces and 

intelligent agents.  

4. Discussion  

This model aims to mimic the real situations encountered in a common hospital, where 

each patient are different from others and may request assistance at any time, in 

unpredictable order [2].  

One of the challenging situations is that, depending on patient request, the 

service performed by some professional will lock the worker in that job for the time 

necessary to do the job (programmed by the teacher). Other important factor to student 

manage is the complexity of the procedure requested by the patient, the student must 

allocate the correct professional/time to the duty. In more critical situations the 

physician must be called to attend the patient [1].  

Once that all simulations are performed with a teacher supervision, the 

validation will be executed in a determined period in the pre-release phase by the 

teachers itself in partnership with the project.  

5. Acknowledgments  

This project is a work-in-progress and aims to produce a most real possible simulation 

of the challenges encountered by nurses at a common hospital, although it’s not fully 

concluded, the main structure will be released in open source model to attract other 

programmers focused in nursing technology.  
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Practise and Adoption Among Health Care 
Professionals for Informatics/Computerised 
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Abstract: This proposed study will be conducted in Telangana and Tamil Nadu 
states in India. Mapping of Health care Professionals by a web-based Delphi 
technique followed by Focus Group Discussion and Evaluation of Knowledge, 
Attitude, Practise and Adoption among Health Care Professionals for informatics/ 
computerised technology systems by using structured questionnaire for knowledge 
and practice and for Attitudes toward Computers in Healthcare (P.A.T.C.H.) Scale 
will be used to collect the data. This study results will create evidence on present 
and relevant informatics/ computerized technology systems needs and help the 
research team to develop informatics competencies list and design an online or 
offline skill up gradation programs for health professionals in India according to 
their diverse roles in the health care system. The researcher team believes these 
results will have National relevance to the current focus areas of Government of 
India and to strengthen the Health Informatics Program offered in IIPH, 
Hyderabad. 

Keywords: Informatics/computerized technology systems, P.AT.C.H Scale, 
Delphi technique, Focus group discussion, Mapping of the Health Professional. 

1. Introduction 

Advances in global health are increasingly driven by new ideas that emerge at the 
interface of computers, informatics and technology based systems (1). The promise of 
Health Informatics can be realised in countries like India, only if health care 
professionals are trained in basic computing skills and information technologies (IT). 
Beyond health care literacy, Health Informatics Systems requires the users to 
understand and develop proficiency in the use of informatics and technology based 
systems that are not always taught in a formal method as part of the health care 
academic curriculum or thru standardised training programs (5).  

The importance of evaluating knowledge, attitudes and beliefs for learning to use 
new technologies is widely acknowledged (DeYoung & Spence, 2004; Loyd & 
Gressard, 1984; Ray, Sormunen, & Harris, 1999; Saade & Galloway, 2005). 

 2. Methods 

To date, very little research based evidence is available from India, related to 
Knowledge, Attitude, present Practise and present Adoption among health care 
professionals towards health informatics.  A mixed methods approach would be 

Technology Systems
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selected to address the aims of this study. This study will be done in states of 
Telengana and Tamil Nadu in India. 

Mapping of Health care Professionals by a web-based Delphi technique followed 
by Focus Group Discussion and Evaluation of Knowledge, Attitude, Practise and 
Adoption among Health Care Professionals for informatics/ computerised technology 
systems by using structured questionnaire for knowledge and practice and for Attitudes 
toward Computers in Healthcare (P.A.T.C.H.) Scale will be used to collect the data. 

3. Results 

The data analysis plan is by using SPSS and R and results will be presented in 
narratives and tables. Descriptive (frequency and percentage) and inferential statistics 
(Chi-square test) to test hypothesis of association will be used to interpret the data. 
Regression methods will be used to evaluate the strength of association, in an adjusted 
and Un-adjusted format. The results will be considered statistically significant if the p 
value was < 0.05. 

4. Discussion 

Evaluation Knowledge, Attitude, Practise and Adoption among Health Care 
Professionals for informatics/ computerised technology systems will help in 
contributing to a pool of evidence that could be used to understand the present and 
relevant needs among health care professionals across wide variations in education, 
practice, experience, skills and socio demographics. The project results would be 
helpful to design and develop informatics competencies list and an online or offline 
skill up gradation programs, in line with the present focus areas of the Government of 
India. Also it would help to strengthen the health informatics program being offered by 
Indian Institute of Public Health – Hyderabad to offer relevant skills in various formats. 
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Abstract. This study is conducted in order to clarify, however practice and get or 
sharing information in the Radiation Therapy Nursing of Certified Nurses. We 
have the group interviews from the four members the Certified Nurses in 
Radiation Therapy Nursing. It was found that Certified Nurses in Radiation 
Therapy Nursing felt that don’t have the information about the patients who 
receives radiation therapy. In addition, they thought not able to even determine 
about whether time required, and not provide the professional nursing care practice.
They say that we need the time, place and information. They were determined to 
be there to be necessary in for exhibiting their abilities. In particular, the most 
important problems that there aren’t systematic information of the patients who 
receives radiation therapy. It's mean that, not have described the information for 
Radiation Therapy Nursing, and not obviously structure of nursing process or 
important assessment’s, yet. 

Keywords. Radiation Therapy Nursing, Certified Nurse, Nursing Informatics,  
thinking process, professional judgment

1. Introduction

In japan, “Certified Nurse in Radiation Therapy Nursing” was bone in July, 2010. 
But the members were very limited only 177 in 2015. Facilities of training to the 

Certified Nurses in Radiation Therapy Nursing is only 3 in the Japan, one training 
facility suspends recruitment now. This study is conducted in order to clarify, however 
practice and get or sharing information in the Radiation Therapy Nursing of Certified 
Nurses.

2. Methods

We have the group interviews from the four members the Certified Nurses in Radiation 
Therapy Nursing.

The four members are whole members in one prefecture. They talk about their
nursing practices and Information sharing with other nurses. All the contents of the 
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group interview were recorded by IC recorder with permission of the member’s. Create 
a verbatim record from the IC recorder data were analyzed.

3. Results

All members were only the specialist nurse in radiotherapy nursing and institution. 
They are thinking to need the professional judgment for the patients in Radiation 

Therapy. In addition the patients and families must be get the self-care skills and keep 
the Quality of Life (QOL). However, they thought not able to even determine about 
whether time required, and not provide the professional nursing care practice. They 
were feeling a lot of issues that lack of the time , information’s and feedback to the 
activity themselves etc.

In particular, the most important problems that there aren’t systematic information 
of the patients who receives radiation therapy.

4. Discussion

The Certified Nurse in Radiation Therapy Nursing said that we need the information 
systems to grasp the all patients in hospital. It's mean that, not have described the 
information for Radiation Therapy Nursing, and not obviously structure of nursing 
process or important assessment’s, yet.  

5. Acknowledgments

It was found that Certified Nurses in Radiation Therapy Nursing needed the 
information about the patients who receives radiation therapy. They thought not able to 
even determine about whether time required, and not provide the professional nursing 
care practice. It's mean that, not have described the information for Radiation Therapy 
Nursing, yet. In the other side, not obviously structure of nursing process or important 
assessment’s for the Radiation Therapy Nursing.

The importance of information to support the activities of the certified nurse is a 
small number of people have been suggested.
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Abstract. Purpose: To examine the mediating role of occupational stress on the relationship 
of anger expression to cardiovascular disease (CVD) risk using Framingham risk score 
equation in Korean adults with metabolic syndrome. Methods: This cross-sectional study 
was a secondary analysis of baseline data from a longitudinal study conducted in 91 Korean 
male workers. Psychological variables were assessed using structured questionnaires. 
Results: Occupational stress was significantly predictive of CVD risk (β = .278, p = .008). 
The inclusion of occupational stress non-significantly decreased the standardized beta by 
33.6% for anger expression as a predictor of CVD risk (β =.152, p = .163). The Sobel test 
showed a significant mediating effect between occupational stress and CVD risk (p < 0.01). 
Conclusion: This mediating role of occupational stress has important clinical implications as 
interventions designed to manage anger expression to reduce CVD risk in this population. 

Keywords. metabolic syndrome X, cardiovascular risk, stress, anger 

1. Introduction 
 
Metabolic syndrome is an emerging global health problem; it appears as combination 
of cardiovascular diseases (CVD) risk factors [1]. Negative psychological conditions, 
such as anger and stress, are known to be associated with CVD risks [2]. The parent 
study examined the effects of an internet-based program on CVD risk reduction and 
details of the parent study are described elsewhere [3]. The ultimate goal of this study 
was to provide a foundation for designing an intervention corresponding to workers’ 
current stage of change for lifestyle behaviors including anger and stress for 
prevention/reduction of CVD risk [3]. Thus, we examined the role of occupational 
stress on the relationship of anger expression to CVD risk. 

2. Methods 

This cross-sectional study was a secondary analysis of baseline data from a 
longitudinal study conducted in 91 Korean male workers who had one or more of 
metabolic syndrome risk factors. The 10-year absolute CVD risk was calculated using 
the Framingham 10-year general cardiovascular risk equation [4]. Occupational stress 
was measured with 24 items from the Korean Occupational Stress Scale, a self-reported 
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questionnaire for estimating unique and specific occupational stressors among Korean 
workers [5]. Anger expression were measured by a previously developed the 24-item 
State-Trait Anger Expression Inventory (STAXI) adapted for use with Korean 
(STAXI-K) [6]. The hypotheses were all tested using multiple regression analyses; the 
Sobel test was used to determine whether the mediating role of occupational stress was 
statistically significant. Statistical significance was set at α = 0.05 (two-tailed). 

3. Results 

The mean age was 38.4 years (SD 7.14) and the most prevalent metabolic risk factor 
was elevated blood pressure (73.6), followed by elevated triglyceride (69.2%), 
abdominal obesity (52.7%). The mean score of 10-year CVD risk was 10.04 % (SD 
6.01). The percentage of moderate and high risk (≥10 % of FRS) was 50.6% (n=46). 
Anger expression significantly predicted both occupational stress (β = .342, p =.001) 
and CVD risk (β = .229, p = .029). In addition, occupational stress was significantly 
predictive of CVD risk (β = .278, p = .008). The inclusion of occupational stress in the 
model non-significantly decreased the standardized beta by 33.6% for anger expression 
as a predictor of CVD risk (β =.152, p = .163), consistent with the finding that 
occupational stress fully mediated the relationship between anger expression and CVD 
risk. The Sobel test for this mediation model showed a significant mediating effect 
between occupational stress and CVD risk (z = 2.136, p = .033). 

4. Discussion 

We observed occupational stress mediates the relationships between anger expression 
and CVD risk. Our findings suggest supporting management of occupational stress 
may help individuals with worse anger expression. Identifying anger expression 
categories may help identifying risk groups who are more vulnerable to have worse 
CVD under similar occupational stress. 
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Abstract. Sri Lanka is planning to move towards an Electronic Health Record 
(EHR) system. This research argues that the public preparedness should be 
considered in order to implement a functioning and an effective EHR system in a 
country. When asked about how concerned the participants were about the security 
of their health records, 40.5% stated they were concerned and 38.8% were very 
concerned. They were asked to rate the ‘level of trust’ they have on health 
institutes in Sri Lanka on a scale from 1 to 10 (1 lowest level of trust and 10 
highest), 66.1% rated at level 5 or less.  

Keywords. Health Information Technology, Electronic Health Records, 
developing countries, Manual Health Records, concerns, security, Health 
Information Exchange 

1. Introduction  

The Ministry of Health Sri Lanka has formulated the National e-Health plan draft 
document to improve the quality, efficiency, patient safety, and cost effectiveness of 
health care thus contributing to achieve the six goals set out in the National Health 
Policy. [1] It is important to assess the ‘preparedness’ of the public for the upcoming 
changes leading towards e-health. A framework that defines such key aspects is Health 
Insurance Portability and Accountability Act 1996 of USA, which is a collection of 
many components called HIPAA rules. They protect the privacy health information, 
sets national standards for the security of electronic protected health information and 
improves patient safety [2] This study is done to describe the attitudes towards EHRs 
among Sri Lankan Adults and their perception on health data privacy and IT related 
security practices based on the standards prescribed under HIPAA rules. 

2. Method 

A descriptive cross sectional study was done on Sri Lankan urban and sub-urban adults 
using convenient sampling from Males and Females of over 18 years using an online 
data collection form, based on a questionnaire. 
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3. Results  

Out of the received 234 responses, 227 were selected as adequately complete for 
analysis. Among them only 27.3% were either satisfied or very satisfied on the existing 
health document maintenance systems in Sri Lanka. 40.5% respondents stated as that 
they are concerned and 38.8% as very concerned about the security of their health 
records. 66.1% rated at 5 or less as their ‘level of trust’ they have on health institutes in 
Sri Lanka on a given scale from 1 to 10 (1 lowest level of trust and 10 highest). A 
majority of 98 subjects (43.2%) thought that the patient, the family and the doctor 
should share the ownership of their Health records. The others either had concerns or 
said they wouldn’t share it. 60.8% thought computerization would improve errors in 
handling health records. 42.7% thought electronic records are more secure and 40.1% 
thought it would be equally secured as the current manual system. The respondents 
were asked about their usual IT related practices and 47 (20.7%) said they never use 
password protection even for their important documents. When asked about electronic 
transferring of health information 45.4% were very concerned on unauthorized persons 
having access to it and 41% were somewhat concerned about the same matter. It was 
interesting to note that even the ones who were not using password protection on their 
documents were concerned about unauthorized access during data transferring. 83.3% 
said electronic health record systems would prevent the loss of data. 92.1% thought 
exchanging health information electronically would improve the quality of care. 63.9% 
said they would want their entire health record to be made available on an electronic 
system while the others were in favor of doing so only for a part of their record. 

4. Discussion 

The overall preparedness for a future electronic health records based framework is 
encouraging and positive especially when public awareness campaigns and advertising 
on such a system is yet to be started. Most of the subjects were quite used to computers 
and IT; which was an expected finding since this research was done online. But since it 
is a research on the urban and suburban populations, the methodological approach can 
be justified. However it does not reflect the true picture of the Sri Lankan society 
which is largely not IT literate. However, since the digitalization of the health system is 
supposed to commence in the urban settings, this research does create a valid 
background to understand the ‘preparedness’ of the local people; which seems 
satisfactory.  
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Abstract. The purpose of study was to evaluate satisfaction with and usability of 
mobile academic electronic medical records (AEMR) for undergraduate nursing 
students’ clinical practicum. After an AEMR application on mobile devices was 
applied to the experimental group while a PC-based EMR system was used for the 
control group as usual in the fall semester, 2014. Two items of practicum 
satisfaction such as preparation of lab test and understanding of the results, and 
nursing intervention and documentation were significantly higher in the 
experiment group. The findings of usability survey showed that students in the 
experiment group consider the use of mobile AEMR in their job would increase 
their productivity. 

Keywords. Nursing Education, Electronic Medical Records, Mobile Technology, 
Electronic Nursing Documentation, Satisfaction 

1. Introduction 

Electronic medical records (EMRs) systems were broadly used in the clinical settings, 
and opportunities for undergraduate nursing students to use EMRs were also increased 
for their clinical practicum. It was, however, reported that nursing students have had 
limited and inconsistent access to EMRs [1]. This may be caused by the fact that EMR 
terminals were provided in the fixed sites only, and other users occupied them [2]. One 
of the solution for this issue could be the use of academic EMRs on mobile devices. 
Therefore, the present study aimed to investigate nursing students’ satisfaction with 
and usability of a mobile AEMR application for their clinical practicum.  

2. Methods 

The study design was a quasi-experimental study. All the participants were third year 
students of a 4-year nursing school in Seoul, South Korea, with 28 in the experiment 
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group and 30 in the control group. Nursing students in the experiment group were 
assigned to two experimental practicum sites of adult health nursing. The students in 
the experiment group used a mobile AEMR application on iPads [3] for 4 weeks in the 
fall semester of 2014, whereas the control group used a PC-based EMR system as usual. 
The mobile AEMR has all features of the EMR and added features, such as 
documentation and frequently used scales (e.g., fatigue, sleep quality, etc.). Both 
groups had pre- and post-tests of the clinical practice satisfaction of 12 items with 5-
point Likert scale and the usability scale of 22 items with 7-point Likert scale. To 
analyze the effect between the experimental and control groups, t-test was utilized.  

3. Results 

Two items of the practicum satisfaction, "Preparation of diagnostic test or laboratory 
test and Understanding of results" (t=2.217, p=0.031) and "Nursing intervention and 
documentation" (t=2.217, t=.031), showed significantly higher scores in the experiment 
group than the control group. For the usability of a mobile AEMR, three items with 
high scores were "The display color is appropriate" (5.57±1.10), "Using AEMR system 
with mobile device in my job would increase my productivity" (5.54±1.07), and “I 
would intend to use AEMR system with mobile device in the future” (5.46±1.00). 

4. Discussion 

The experimental group using the AEMR application showed generally positive 
satisfaction and usability. The students who used the AEMR application were more 
satisfied with understanding the diagnostic and laboratory tests as well as nursing 
intervention and documentation. The AEMR application seem to enable students to 
practice their own nursing documentation based on the patient's clinical information. 
These advantages made them to expect that their job productivity would be increased 
by using mobile AEMR. 
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Abstract. Many health professional believe that social media tools can play a 
pivotal role in sharing and facilitating the use of evidence-based information with 
patients and other healthcare providers. By understanding how social media tools 
function, healthcare professionals can capitalize on these interactive platforms to 
improve the health of others. However, limited information exists to guide nurse 
educators in preparing healthcare professionals to engage patients or share 
evidence-based information among peers.  The purpose of this literature review 
was to determine the extent to which professional development programs using 
social media for sharing evidence-based information have reported their research 
and/or experience in the published literature. 

Keywords. Social media, information literacy, informatics, Web 2.0 

1. Introduction 

The use of social media platforms continue to become more widespread in today’s 
society. Many believe that these social media tools can play a pivotal role in facilitating 
the sharing of health information with patients and among healthcare professionals. 
However, limited information is available to guide nursing educators in explaining or 
demonstrating how healthcare professionals might best engage patients or share 
evidence-based information via social media platforms. This research reviewed the 
published literature to determine what information currently exists in this resource.  

2. Methods 

A literature search for potentially useful articles was conducted by searching  
healthcare related electronic databases, (CINAHL, PubMed/Medline, Cochrane, Joanna 
Briggs Institute, Ovid LWW, and Proquest Dissertation and Thesis) using the search 
terms “social media,” “nursing” and “evidence-based practice.” A total of 34 articles 
were retrieved and then reviewed using inclusion criteria established prior to the search. 
Eleven articles met the inclusion criteria and were retained for analysis.   
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3. Results 

All of the articles [1-12] discussed nurses’ use of social media.  The two most obvious 
differences among the articles related to the particular level of nurses targeted and in 
some cases the incorporation of participants from other healthcare related disciplines 
and the approach and use of various Web 2.0 tools in the reported studies. Further, all 
authors acknowledge the need for such learning experiences and the need for research 
as a basis for the development of a framework to guide for nursing education.  
However, only one of the articles used a scientific method with valid instruments to 
measure change in the participants understanding and use of evidence-based 
information. [11] 

 
 

4. Discussion 
 
Social media platforms and tools hold vast potential for augmenting professional 
networks and supplying valuable evidence-based information to health care providers 
and consumers. A careful and thoughtful approach to preparing both patients and 
nurses for using social media platforms can provide significant professional benefits. 
However, at this point limited evidenced based information exists for guiding nurse 
educators in preparing healthcare professionals for engaging with patients or sharing 
evidence-based information with peers and other health professionals. 
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Abstract. Distance Learning, among other advantages, encourages the 
development of autonomy and social construction of knowledge, both essential in 
continuing health education. For the development of competencies needed at work, 
the use of simulation can be an alternative so that knowledge, skills and attitudes 
are put into practice through simulated situations with a pedagogical and 
educational structure. Therefore, it has been proposed the creation of simulation 
with the aim of promoting competencies related to the leading role played by 
nurses of a hospital. The present study briefly describes its creation process with 
this purpose, which was developed as part of a Master’s Thesis of one of the 
authors. It is expected to highlight the improvement of skills associated with 
leadership practices through this methodology. 

Keywords. Distance Education; Simulation; Nursing; Leadership; Competencies; 
Conflict Management; Continuing Health Education.

1. Introduction

Distance learning has been increasingly used in healthcare education, in line with the 
advances of technology and the internet. Literature has shown advantages regarding 
economic aspects, the reduction of barriers related to time and space, content, and the 
encouragement of autonomy [1]. The use of simulations arises as an alternative, given 
the possibility to simulate real situations in a planned, controlled and protected 
environment, in which applied knowledge could be assessed [2]. Thus, the aim of the 
present study was to build a simulation to promote conflict management behavioral 
competencies as well as to generate feedback, through designing critical situations 
based on real situations. 

2. Methods

The simulation is part of a Master’s Thesis of one of the authors. It was created using 
SIACC (Interdisciplinary Analysis System of Clinical Cases) [2], introducing cases 
designed with fictitious critical situations, similar to those faced on hospital practice.
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For evaluation and validation of the situations’ constructs it was noticed the need to
look for a tool that could be applied prior to performing the simulation to compare the 
results shown in the simulation. The Questionnaire of leadership dimensions and styles, 
based on the theory of Managerial Grid was chosen [3]. The situation storyboard was 
submitted to evaluation by three expert judges in order to check the compatibility of 
situations and the answers created with the management styles theory and the 
questionnaire, as well as work reality. They agreed 100%.

3. Results

The simulation for the development of conflict management skills and feedback 
aligned to the theory of Managerial Grid is initially available to be used by nurses who 
work in hospitals.  

Some examples of questions used in the simulations are “About two weeks after 
the argument between Mary and Peter, the mood in the sector remains heavy. You 
realize that the exchange of harsh words between professionals still happens. You?” 
and “A few days later, you are passing by the nursing station and see Claudia typing on 
her phone while a person is standing at the counter unobserved. After a few moments, 
Claudia finally drops her phone and answers the customer. You?”. In both cases, nurses
had to choose what would be their attitude, and it was compared with management 
styles [3].  

4. Discussion

Continuing Health Education is increasingly necessary in the practice of professionals 
working in health assistance. The hospital nurse usually plays the staff leadership role 
in the unit where he/she works, in addition to care processes, and thus presenting direct 
relationship between patient care and team management. 

It is expected, in this way, to contribute to the development of continuing 
education in health and the enhancement of development processes of behavioral 
competencies related to the exercise of leadership in nurses. Such processes have great 
relevance since they are the basis for carrying out proper care to patients. 
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Abstract. In recent years, there has been a fast spread of using new technologies 
and software in health management areas. Nursing education should be 
accommodated with this change to provide qualified nurses. There are little studies 
on novice nursing faculty challenges to perform their new roles in relation to IT 
literacy, specifically in Iran. Qualitative approach may provide first hand data to 
understand novice nursing faculty perceptions on their new roles that can be used 
to develop an actual empowerment program. A qualitative design was applied to 
explore novice nursing faculty experiences to perform their new roles in Mashhad 
nursing school (Iran). Data were gathered by in depth unstructured interviews from 
nine eligible participants. Two main themes related to IT competencies emerged 
from data as: “Efficiency concern” and “Importance of support”. Findings support 
that novice faculty should be familiarized with new systems and software in health 
management. 

Keywords. Nursing Education, IT Education 

1. Introduction 

Nurse educators are expected to play multiple roles competently (1). One of their roles 
is training qualified nurses to be competent in using IT in care and acquiring nursing 
knowledge (2). Better perception of novice teachers' experiences in their professional 
roles is essential to design more efficient empowerment programs for them (3).   

The important point is to plan appropriately any educational program based on 
needs assessment research findings. This qualitative study were carried out to explore 
lived experiences of Iranian novice nursing faculty in their professional roles, specially 
related to their IT literacy and competency in nursing education fields to plan 
empowering programs more efficient in Mashhad nursing school (Iran). 

2. Methods  

The current study endeavors to explain the meaning of “novice nursing faculty” 
experiences based on phenomenological approach. The study population was faculty 
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members of selected schools of nursing at the northern east of Iran. Participants were 
nine faculty members (Seven females and two males) from four nursing schools. Of the 
participants, two had PhD and the rest had M.S. degree in nursing.  

Data were gathered by in depth unstructured. Each recorded interview was 
transcribed to a text and then coded using MAXQDA software to manage the data. van 
Manen method was used to analyze the data. 

3. Results 

The emerged themes and subthemes of participants’ experiences on “being novice 
nursing faculty” were as a) “Efficiency concern”, and b) “Importance of support”. 
Many of participants stated that they had experienced inefficiency sense especially on 
new caring technologies, and health informatics systems and soft wares in clinical 
education fields.  

Most of them believed that they had not been prepared well to teach their students 
on new health informatics systems, and standards. Also they stressed that it is needed 
to be familiar by evidence based practice and its necessities. 

4. Discussion 

Grant insists on doing needs assessment for each career and perceiving expressed needs 
(4). Shortage of time and too much work do not let them to adapt appropriately and 
gain enough knowledge and experience. Another study has mentioned similar problem 
on IT literacy and barriers to gain proficiency in this area (3).  

Many M.S. degree programs in nursing in Iran have focused more on training 
practitioners than teachers. Although, due to faculty shortage and replacing retired ones, 
many of these graduates are employed as teachers with little or even no preparation for 
their roles especially in newly established schools. It seems that some courses on 
evidence based care and using health informatics should be included in M.S. degree 
programs in Iran. 
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Abstract. The capacity of developing countries to implement nursing informatics 
education, research and practice is limited. Therefore, an international partnership 
was established to provide teaching and research opportunities in the field of 
eHealth for nursing faculty at Mzuzu University, Malawi. This resulted in staff 
development and capacity building with nursing faculty undertaking mHealth 
research and beginning doctoral studies as well as the creation of an online 
repository of educational resources to teach nursing informatics to undergraduate 
students. Collaborative international partnerships can assist in building nursing 
informatics capacity in low resource settings.    

Keywords. nursing informatics, eHealth, digital health, Malawi, Africa, 
international partnership, capacity building 

1. Introduction 

Nursing informatics, which is the use of information and communication technology 
(ICT) by nurses to improve health outcomes and the delivery of nursing-led health 
services, has been identified as one way to improve healthcare quality, extend access to 
affordable care and reduce healthcare costs in low resources settings [1]. However the 
capacity for many developing countries to implement nursing informatics is low.  

2. Methods 

A collaborative partnership between academic institutions in Malawi, the United 
Kingdom, Ireland and the United States was established. A number of initiatives were 
run including educational workshops on nursing informatics at Mzuzu University, a 
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mobile health research project which provided learning opportunities in the field of 
eHealth for nursing faculty and global education workshops for international 
participants delivered by a Fulbright scholar [2,3].  

3. Results 

The international partnership resulted in several significant developments. Firstly, 
capacity building came to the forefront with a number of junior and senior faculty 
members at Mzuzu University gaining expertise in nursing informatics. This help to 
spur a novel initiative i.e. the building of a dedicated eHealth research and education 
centre on campus which is currently underway. An online repository of educational 
material to teach nursing informatics to students was also created. Furthermore, 
research opportunities to examine the use of mobile devices in primary care settings of 
Malawi has helped nursing faculty begin masters and doctoral studies. The 
international partnership is now looking towards the national agenda and plans to liaise 
with the Nurses and Midwifes Council of Malawi to integrate nursing informatics into 
the national undergraduate and postgraduate curriculum.  

4. Discussion 

Important lessons were learned when establishing this international partnership which 
can be used as a model for others to follow. Setting out clear goals for each stakeholder 
and putting in place a robust governance framework is essential for the partnership to 
work effectively. It is also vital to integrate initiatives with relevant local and national 
agendas to support the partnerships and advocate for change. Finally, building long-
term capacity in nursing informatics in low resource settings also requires a significant 
investment in human, financial and infrastructural resources to be successful.  
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Abstract. Person-centred decision support combines the best available information 
on the considerations that matter to the individual, with the importance the person 
attaches to those considerations. Nurses and other health professionals can benefit 
from being able to draw on this support within a clinical conversation. A case 
study and storyline on four siblings facing a transplant coordinator’s call to donate 
stem cells to their brother [1] is ‘translated’ and used to demonstrate how an 
interactive multi-criteria aid can be developed for each within a conversational 
mode. The personalized dialogue and decision aid are accessible online for 
interaction. Each sibling’s decision exemplifies the communication including 
physical and psychosocial complexities within any decision cascade from call-to-
test and to donate, if compatible. A shared template can embrace the informational 
and ethical aspects of a decision. By interactive decision support within a clinical 
conversation, each stakeholder can gain a personalised opinion, as well as 
increased generic health decision literacy [2].   

Keywords  person-centred, multi-criteria, decision support, ethics, donation, stem 
cells, decision literacy  
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1. Introduction 

Standardized terminologies in the Electronic Health Record (EHR) need to address all 
relevant professional perspectives. In Sweden, the International Classification of 
Functioning Disability and Health (ICF) is proposed as a standardized terminology 
representing nursing in the EHR. The aim was to investigate completeness and 
granularity regarding diagnostic concepts in International Classification of Nursing 
Practice (ICNP) compared to ICF. 

2. Methods 

Cross-mapping pre-coordinated diagnostic concepts in ICNP with ICF terms, 
identifying exact match, partial match or no match between concepts.  
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3. Results 

Preliminary findings indicate a rather large mismatch between concepts in the two 
terminologies, which will be presented in further details.  

4. Discussion 

The use of standardized language is beneficial for patient care, strengthening 
patient safety issues and communication. However, it needs to have enough coverage 
and depth, including nursing, to be able to represent all aspects of patient care. 
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Abstract. This study proposes MFER design, an international standard for saving 
measured vital signs while simultaneously monitoring, for health care. The 
proposed method does not record vital signs as a single file, but rather, after setting 
header information on vital signs, it reads the measured signs in regular intervals, 
which are shown in a screen and saved along with header information. Shorter the 
interval of saving, more similar it becomes to real time monitoring. After 
measurement is complete, the file fragments are aggregated into a single file, 
including the header information. MFER constructed in this study in real time 
monitoring design shows that it can be efficiently used in monitoring and saving of 
vital signs for health care. 

Keywords. Healthcare, MFER, Vital sign, EMR, ECG 

1. Introduction 

Vital signs including blood pressure, blood glucose level, and ECG measured for health 
care are being used in various fields such as health care, telemedicine, and health 
monitoring system. There is ISO11073-90201 MFER (Medical Waveform Format 
Encoding Rules) as an international standard to store or transfer the measured vital 
signs in forms of files for health care. The MFER cannot be used in situations that 
require real time monitoring. This study proposes a design that enables real time 
monitoring while following traits of MFER, the international standard for saving such 
vital signs. 

2. Methods 

 
 Fig. 1.  The modified MFER structure 
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We propose the following structure while maintaining compatibility with international 
standards as like Fig. 1. The entire data divided into smaller units when saving files,  
than, it made up of small file blocks with fixed size. If the storage time is sufficiently 
small, it may be directly monitored during storage in short time. When the 
measurement is completed, it is organized into a single file with file fragments attached.  

                           

      
(a) A fragmented file                                      (b) A regenerated file 

Fig. 2. Real-time MFER monitoring system 

3. Discussion 

As the proposed real time vital sign encoder has the design to transfer and save data in 
real time without significant increase of data size by classifying the whole 
measurement data in regular intervals into header information and data, it is expected to 
be used efficiently in areas such as U-health and telemedicine 
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Abstract. There are many vetted technical and semantic standards promulgated 
within the United States and the United Kingdom to operationalize eHealth 
interoperability in order to improve care outcomes, manage population health, and 
provide efficient information exchange between providers, services, patients and 
consumers.  However, consideration must be given to the complex real world use 
cases in which the data and information will be exchanged between a wide variety 
of interested parties, including the consumer or patient. In many instances, 
community based use cases need development in order to serve as the model.  
These use cases can only be accurately described and created by using a wide lens 
viewpoint such as community-planning engages, which requires that all interested 
parties be actively involved. This poster will introduce models of community 
planning that can be developed and led by the Nurse Informatician.   

Keywords. interoperability, community planning, use case development, 
participatory planning, population health 

1. Introduction 

Interoperability has been defined as the ability of different information technology 
systems and software applications to communicate, exchange data, and use the 
information [1].  The Department of Health and Human Services (DHHS) Office of the 
National Coordinator (ONC) in the US through the Interoperability Roadmap and the 
Academy of Medical Royal Colleges (AoMRC) through the Transfer of Care Initiative 
have both established guidelines and document architectures for the technical and 
structural exchange of data between providers and organizations in order to optimize 
health, support better decision making, and to create more opportunities for efficiencies. 
The ONC has offered the Standards and Interoperability Framework (S&I) that 
contains multiple document templates while the AoMRC Transfer of Care Initiative 
offers eDischarge guidance [3,4] for a variety of situations and between different 
providers. In the UK developments towards the sharing of health records started in 
2002 with the launch of the individual National Health Service (NHS) number [5] and 
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continues through interoperability initiatives and toolkits from the NHS Health and 
Social Care Information Centre [6]. 

2. Methods 

A review of community planning models and a synthesis of the evidence of best 
practice offer multiple models from which to choose will be presented. Each of the 
models presented support the inclusion of the data from the health determinants that do 
not come from the medical care sectors.  These sources include social, economic, 
environmental, agricultural, and physical determinants [3].  

3.  Results 

Synthesis of the evidence supporting the community planning models will provide 
Nurse Informaticians with a best practice for engaging a wide range of partners to 
positively impact outcomes, and to provide needed data and information to providers 
through broader use case development. The community planning process will also 
support the development of needed use cases through which the technical standards of 
the ONC and the AoMRC can be operationalized.  

4.  Discussion 

Nurse Informaticians can lead the way in using a community planning processes for 
use case development. Nurse Informaticians can create use cases that will allow for the 
appropriate sending and receiving of data and information across disparate information 
systems. Nurse Informaticians, case managers, community nurses, home heath nurses, 
visiting nurses, public health nurses, long term care and acute care nurses will all be 
able to practice safe and effective care at the highest level of their training when 
community level use cases are developed using a planning process.  
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Abstract. The aim of this study is to test the applicability of the International 
Standards Organization (ISO) Reference terminology model (RTM) for nursing 
action to describe Detailed Clinical Models (DCMs) for nursing action. All verb 
and target terms were mapped to Action’ and ‘Target’ category of RTM for 
nursing actions. Among 72 attributes qualifying the verb terms, 50 attributes were 
mapped to Means, Route, Timing, or Site categories of the nursing action model. 
Among 142 attributes qualifying the target terms, 20 attributes were mapped to 
Means, Timing, or Site categories of the nursing action model and 6 attributes 
were mapped to Degree or Judgment categories of the nursing diagnosis model. 
The findings suggest the need for an integrated RTM for nursing. 

Keywords. Nursing action; Nursing diagnosis; Terminology; Reference standard; 
Concept formation; Documentation 

1. Introduction 

Reference terminology model (RTM) established by International Standards 
Organization (ISO) provides conceptual structure of concepts to represent nursing 
diagnoses and actions[1]. Applicability of the ISO RTM for nursing diagnoses was 
tested for existing nursing terminologies such as Home Health Care Classification and 
the Omaha System[2], and Detailed Clinical Models (DCMs) for nursing assessment 
results[3]. Applicability of the ISO RTM for nursing actions was tested for narratives 
describing nursing actions[4], and nursing practice patterns[5]. DCMs for nursing 
actions were newly developed by the authors of this study to generate nursing 
narratives describing nursing actions in a more detailed and consistent manner. 
Developed DCMs include entity-attribute-value triplets needed to describe direct 
nursing care, assessment, teaching, and managing. This study is to examine the 
applicability of the ISO RTM for nursing actions to DCMs for nursing action by 
mapping components of the DCMs to the categories of the RTM for nursing actions. 

2. Methods 

Source of mapping is the verb and target terms as well as attribute terms qualifying the 
verb and target terms of the DCMs for nursing actions in perinatal care. Target of the 
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mapping is 7 categories of the ISO RTM for nursing actions. We did not attempt to 
map value terms of the attributes since values represent uniquely identifiable instances. 
Verb terms were mapped to ‘Action’ category and Target terms were mapped to 
‘Target’ category of RTM for nursing actions. Attributes qualifying the verb and target 
terms were mapped to ‘Means’, ‘Route’, ‘Timing’, or ‘Site’ categories of the RTM for 
nursing actions. Since DCMs for assessing action have attributes describing degree or 
judgment of the entities being assessed, these attributes were mapped to categories of 
the ISO RTM for nursing diagnoses. The first author mapped source terms to target 
categories. If verb, target, or attribute terms belong to any category of RTM for nursing 
actions or nursing diagnoses, it is classified as mapped. Otherwise, it is classified as not 
mapped. Second author verified the mapping. 

3. Results 

All 32 verb terms were mapped to ‘Action’ category and all 145 target terms were 
mapped to ‘Target’ category of the RTM for nursing actions. Among 72 attributes 
qualifying the verb terms, 50 attributes were mapped to ‘Means’, ‘Route’, ‘Timing’, or 
‘Site’ categories of nursing actions. Among 142 attributes qualifying the target terms, 
20 attributes were mapped to ‘Means’, ‘Timing’, or ‘Site’ categories of nursing actions 
and 6 attributes describing degree or judgment were mapped to ‘Degree’ or ‘Judgment’ 
categories of nursing diagnoses. In total, 253 verb, target, and attribute terms were 
mapped. 

4. Discussion 

It was found that in order to map DCMs for nursing action to RTM, we need not only 
RTM for nursing actions, but also RTM for nursing diagnoses. The findings suggest the 
need for an integrated RTM for nursing. This was also suggested by Hwang [4]. 
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Abstract. Nurse educators are exploring different mobile technologies to provide 
additional support to nursing students in clinical practice. However, the view of 
nursing students on the use of smartphone applications (apps) to enhance clinical 
education has not been explored. This proposed study will use a self-reported 
questionnaire to examine the opinions of nursing students on the current and 
potential use of smartphone apps when training in clinical settings. Descriptive and 
inferential statistics will be performed on the quantitative data. Qualitative data 
from open ended questions will be thematically analysed using the framework 
approach. This will be the first study to examine the use of smartphone apps as a 
support in clinical teaching from a students’ perspective. Their opinion is vital if 
the right mobile technology is to be designed and implemented. 

Keywords. Nursing student; Education; Clinical practice; Mobile technology; 
Smartphone; Mobile application; App 

1. Introduction 

Nursing students encounter many challenges when learning in clinical practice as they 
apply theoretical knowledge and practical skills gained in academic settings in real-
world complex healthcare settings [1]. Nurse educators are exploring the use of mobile 
technologies to support nursing students in clinical training as they provide easy access 
to quality educational material at the point of care [2]. The perspective of all 
stakeholders needs to be taken into account to ensure that mobile devices and 
applications are designed, developed and implemented appropriately [3].  

2. Methods 

The aim of this study is to understand the perspectives of nursing students in relation to 
using mobile technology, in particular smartphone apps, to enhance their education and 
training in clinical environments. It was informed by an extensive literature review 
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undertaken on the use of mobile technology in clinical nursing education [2]. The study 
will adopt a descriptive cross-sectional design and use a self-reported questionnaire that 
will be distributed to undergraduate nursing students. Ethical approval has been sought 
and granted from the appropriate institutional ethics committees.   

2.1. Recruitment & Data Collection 

Convenience sampling will be used to reach groups of students from a Bachelor of 
Science (B.Sc.) Nursing programme. Paper-based surveys will be distributed at the end 
of well-attended teaching sessions to gain the maximum number of respondents.  

2.2. Data Analysis  

The quantitative results will be analysed using 1) descriptive statistics, to describe the 
number and type of students and the kinds of mobile platforms and apps they currently 
use, and 2) inferential statistics, to derive meaningful interpretations between different 
student groups for example the educational content they would like included in future 
smartphone apps. Qualitative data from open ended questions will be thematically 
analysed using the framework approach [4].  

3. Discussion 

As mobile technology advances and its use continues to proliferate, the boundaries are 
beginning to blur between traditional approaches to learning and those emerging 
through electronic learning (eLearning) and mobile learning (mLearning). This study 
will lead to a more in-depth understanding of what mobile technologies and 
applications nursing students currently employ during clinical placements to support 
their learning needs. It will also reveal students’ opinions about what educational 
resources would be useful in a smartphone app, and the factors that affect how they use 
mobile devices in clinical settings. The findings of this study could be used to improve 
how mobile applications are designed and delivered in future nursing education. 
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Abstract. Effective self-management can decrease up to 50% of heart failure (HF)  
hospitalizations. However, self-management by patients with HF remains poor. 
We describe the development and usability testing of an interactive digital e-health 
game (IDEG) for older patients with HF in Central Texas, USA. Majority of the 
participants (5 out of 6) who participated in the usability testing found the game 
interesting, enjoyable and helpful to play. Developing an IDEG that is satisfying 
and acceptable to older adults with HF is feasible. 

Keywords. Digital Game, Heart failure, knowledge, self-management, usability 

1. Introduction 

Heart failure (HF) is a major health issue with an estimated worldwide prevalence of 

over 23 to 41 million
1

. Effective HF self-management is associated with lower 

mortality and hospitalization rates
2

. We will present the development and usability 

testing of an IDEG prototype for improving HF self-management knowledge and 

efficacy.  Digital game playing has been associated with significant positive effects on 

physical health outcomes of older adults.
3

 However, to our knowledge, currently no 

IDEGs help cultivate HF self-care knowledge and self-efficacy, and no IDEGs target 

an older audience.   

2.  Methods 

An inter-disciplinary team from nursing science, computer game programming, 

usability science and communication collaborated to develop a digital serious game 

prototype for HF self-management. The game genre of casino slot game was selected 

based on a survey of 34 community based HF nurses on their and their patients’ 

preferences for playing digital games. HF education content adapted from the Heart 

Failure Society of America (HFSA)
4 

evidence-based guidelines and tailored to low 

literacy levels
5

 was placed strategically throughout the game using game-based 

learning strategies. Participants 55 years or older and admitted with a HF diagnosis 

were recruited from an out-patient HF clinic and a safety-net community care clinic 

based in central Texas. Usability of the digital game was tested on 6 HF individuals 

through guided observations by a trained Research Assistant, video-taped user 

observations as well as participant completion of a usability survey influenced by the 
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Serious Game Usability Evaluation
6

 and the interest / enjoyment subscale of the 

Intrinsic Motivation Inventory (IMI)
7

 questionnaires. Two rounds of usability 

evaluations were conducted to iteratively improve the usability of the IDEG. Beta-

testing of the game was conducted with 19 participants. The study received institutional 

review board approval from the University of Texas – Austin.  

3. Results 

Of the six community-residing older adults (50% females) with HF who participated in 

the usability testing of the digital game, 100% found the game easy to play, 100% 

found it enjoyable and 83% found it helpful to learn about HF. Comments included: 

“Interesting way to learn about HF”;  “HF serious subject..not a game” & “Useful for 

patients with low education”. Of the 19 community-residing older adults who 

participated in the beta-testing of the game (90% were males, 84% were Caucasian), 

majority of the participants were older than 70 years age (58%) and diagnosed with 

heart failure for more than 10 years (58%).  Regarding the participants’ education level, 

majority did not have a degree (72%) and over 42% were educated at the high school 

level or less. 90% of the 19 participants found the game interesting, enjoyable and easy 

to play. Participants with lower education levels preferred games to any other medium 

for receiving information (p= 0.02).  

4. Discussion 

Developing an IDEG that is satisfying and acceptable to older adults with HF is 

feasible. Moreover, gamification was established as an effective manner to impart 

knowledge on chronic diseases such as heart failure, especially for participants with 

lower education levels.  This project is truly innovative, because evidence-based HF 

guidelines was combined with contemporary advances in game technology to cultivate 

patient-centered HF self-management knowledge, and self-efficacy.  
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Abstract. Mobile applications can be used to help manage different aspects of 
long-term illnesses but many are not designed to meet the specific needs of people 
with dementia or their carers. This case study explores the barriers experienced 
when co-producing a memory and reminiscence app. A focus group and interviews 
were conducted with patient/carer dyads, an occupational therapist, project 
manager and software engineer involved in the design of the app. Data was 
analysed thematically using the framework approach. Several limitations such as 
poor technical knowledge and skills, negative attitudes and inaccurate perceptions 
of people with dementia slowed down or changed how the mobile app was 
developed. Compromises also had to be made over the final design of the app. 
More research to explore how mobile apps are co-designed with patients is needed.  

Keywords. Dementia; Alzheimer’s disease; mobile technology; mobile app; co-
design; co-creation; co-production; engagement 

1. Introduction 

Dementia is becoming an important public health priority due to growing numbers of 
older adults and degenerative diseases related to ageing. The Department of Health in 
the United Kingdom (UK) has set out a national strategy to address the needs of people 
with dementia and their carers. One of its key aims is to develop a range of services 
that meet the needs of patients and their family over time as the illness progresses [1].  

To help implement this national dementia strategy, a digital initiative called ‘My 
House of Memories’ was launched to involve people with dementia and their carers in 
the design of a mobile application that would allow them to share memories together 
[2]. It is hoped that this form of reminiscence therapy will help improve patients’ mood, 
cognition and functional ability as well as reduce caregiver strain. The aim of this study 
is to explore the barriers experienced by all participants during the co-design of the ‘My 
House of Memories’ app, to ensure that the future co-production of mobile technology 
is more effective.  
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2. Methods 

The study adopted a qualitative exploratory case study design. An in-depth focus 
(n=10) and interviews (n=6) with people involved in the co-design of the ‘My House of 
Memories’ app was held between March and September 2015. This included four 
dementia patient-carer dyads, an occupational therapist, a project manager and a 
software engineer. Data was thematically analysed using the framework approach [3].  

3. Results 

The lack of digital literacy knowledge and skills among people with dementia and their 
carers was the first factor that changed how the mobile application was co-designed. It 
took time for these individuals to become familiar with using tablet computers as well 
as grasping the technical language the software development team. Other issues that 
affected co-production were inaccurate perceptions of how people with dementia or 
carers would use mobile technology which meant many initial design ideas had to be 
scrapped or significantly changed. Some patients with dementia and their carers also 
held negative attitudes towards technology which limited their participation in 
designing the mobile app. Furthermore, people who were in the later stages of dementia 
struggled to take part in the workshops and compromises also had to be made to the 
design and functionality of the mobile app as it was impossible to incorporate 
everyone’s ideas.   

4. Discussion 

While co-designing technology can help create tailored mobile apps that meet the 
specific needs of patients and carers, certain barriers can slow down and change the 
process. Developing digital applications with people with dementia and their carers 
needs to be well thought out, planned and executed to address poor attitudes, inaccurate 
perceptions, lack of digital literacy knowledge and skills and to ensure any 
compromises made in the design are justified and add value for the majority of users. 
More research into designing digital services with patients and carers should be done to 
uncover the complexities involved and to help develop a robust methodology that is 
theoretically grounded. 
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Abstract. To examine current status and quality of CVD related apps available for 
download in China, a total of 151 apps from the top popular six app stores were 
analyzed. Data analysis uncovered a range of issues including missing of key 
variables in the pre-formatted daily records, no platform for interaction with 
relevant healthcare professionals and undesirable user-interface design. More 
importantly, these apps had low levels of adherence to internationally recognized 
guidelines in CVD management. Overall quality score of these apps was below the 
average (8.08/20). This study identified areas for improvement concerning the 
existing CVD related apps. Information may guide the further advancement of 
CVD related apps and benefit CVD management in China.  

Keywords.Application, Cardiovascular disease, Quality assessment, Mobile health 

1. Introduction 

Smartphone apps have become useful tools to support self-management of chronic 
diseases including cardiovascular diseases (CVD). While reliability and coverage are 
considered as the key parameters for the quality of apps, no relevant information is 
available concerning current status and the quality of current CVD related apps in 
China. Hence, this study aimed to examine the current status and quality of current 
CVD apps in China. 

2. Methods 

The top six most popular app stores were searched using CVD related key words in 
both Chinese and English languages in September 2015. The frequency of the 
download was recorded. The functions and contents of the top 5 downloaded CVD 
related apps were further compared against what are recommended by international 
CVD related guidelines. The selected apps were also assessed with a seven-dimension 
quality assessment scale with 20 items derived from the midified Silberg scale[1] (for 
four quality categories:Authorship, Attribution, Disclosure and Currency) and 
Technology Acceptance Model[2] (for three quality categories: Ease to Use, Usefulness 
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and Privacy) . One point is awarded for the presence of each item, and the maximum 
possible quality score is 20 points with a higher score indicating a better quality.  

3. Results 

151 apps were selected and the majority of them (82.1%) had been downloaded for less 
than 500 times (Figure 1). Take the top 5 downloaded apps as an example, most of 
them did not have the function for friends sharing and online Q&A(Figure 2). None of 
the apps had ‘regular medical follow-up’ and ‘smoking cessation’ listed in their 
preformatted daily records despite both were recommended by CVD guideline [3] 
(Table 1). The interface of most of these apps did not have the features that cater the 
needs of elderly patients. Overall quality score of the apps was only 8.08 of a possible 
20(ranged from 1 to 12). Of the seven quality dimensions, the average scores of 
authorship, attribution, disclosure and currency were lower than that of the other three 
dimensions (Figure 3).

      

 Table 1-Comparison of the top 5 downloaded apps with internationally recognized CVD guideline 
Items recommended by 
the guidelines 

Top 5 downloaded CVD related apps 
Top1 Top2 Top3 Top 4 Top5 

Vital signs  Yes Yes Yes Yes Yes 
Symptoms No Yes Yes No No 
Medication taking No Yes Yes No No 
Diet No No Yes No No 
Exercise No No Yes No No 
Psychological states No No Yes No No 
Medical follow-up No No No No No 
Smoking cessation No No No No No 

4. Discussion 

The findings of this study showed a range of drawbacks of these CVD apps, which may 
result in limited usage of these apps. The quality of the existing apps could be further 
improved by more efforts made to address issues related to the coverage and reliability 
and by better integration with the needs of patients and guidelines of clinical practice.  
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Abstract. This study aimed to explore the willingness of using physical activity 
smartphone apps among patients with chronic diseases. 218 outpatients from a 
tertiary hospital in Beijing were involved using a questionnaire. Over half of the 
patients(53.7%)were willing to use smartphone apps to promote physical activities. 
The individuals more likely to use physical activity apps tended to be younger(≤44 
years), be more educated, perceiving their disease need exercise instruction or 
professional support, current smartphone user, having previous experience of using 
physical activity apps, and accepting paid apps (P<0.05). The results could help 
health educator suggest chronic disease patients to use apps to do more exercises. 
Further research could be focus on evaluate the effects of using physical activity 
apps in chronic disease patients. 

Keywords.  Mobile phone Chronic Diseases Physical Activities Apps, 
Exercise 

1.  Introduction 

With the growth of smartphone netizens and the increasing downloads of smartphone 
apps in mainland China, utilizing physical activity apps may be a new tool to 
encourage doing exercise and a healthy lifestyle change as these apps applied some 
behavior change techniques [1]. This study aimed to describe the willingness of using 
physical activity smartphone Apps and its relative factors in patients with chronic 
diseases. 

2. Methods 

During a two months period in 2015, 218 outpatients with chronic diseases were 
involved using an anonymous questionnaire. Patients’ sociodemographic 
characteristics, the history of and current usage, and their willingness to use were 
investigated. A Chi-squared test was conducted to analyze differences between users 
who are willing to use apps and reluctance /uncertain to use apps. 
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3. Results 

34.9% of the participants has history of physical activity app use, 18.8% of the 
participants are current users. 53.7% of the patients were willing to use physical 
activity apps, and the patients' willingness was statistically different among the 
following factors, see table1. 

 Table 1.  The willingness to use physical activity Apps in chronic disease patients among different factors 

Items The willingness to use physical activity Apps χ² P 

Yes(n=117)n,% No/Uncertain(n=101) n,% 
Sex     

Male(85) 41 35.0  44 43.6  1.65 0.21 
Female(133) 76 65.0  57 56.4    

Age years      
≤44 (89) 60 51.3  29 28.7  11.42 0.001 
≥45(129) 57 48.7  72 71.3    

Education     
Primary(73) 32 27.4  41 40.6  4.26 0.045 
Diploma/degree(145) 85 72.6  60 59.4    

Perceiving their chronic disease need doing exercises  
Yes(159) 93 79.5  66 65.3  5.49 0.019 
No(59) 24 20.5  35 34.7    

Perceiving their chronic disease need exercise instructions 
Yes(113) 75 64.1  38 37.6  15.22 <0.001 
No(105) 42 35.9  63 62.4    

Perceiving their chronic disease need professional support 
Yes(156) 96 82.1  60 59.4  16.60 <0.001   
No(62) 21 17.9  41 40.6    

Smartphone user     
Yes(202) 113 96.6  89 88.1  5.70 0.02 
No(16) 4 3.4  12 11.9    

History of physical activity apps users 
Yes(76) 
No(142) 

55 47.0  
62 53.0  

21 20.8  
80 79.2  

16.40 <0.001 

Accepted paid Apps 
Yes(157) 96 82.1  61 60.4    
No (61) 21 17.9  40 39.6  12.61 <0.001 

4. Discussion 

Smartphone apps may now seem to be ubiquitous, yet much remains unknown with 
regard to their usage. The findings showed more than half of the patients are willing to 
use physical activity apps to promote their physical activities, and health educator 
could suggest chronic disease patients to use physical activity apps as it promotes 
health and physical activity.  
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Abstract. NewYork-Presbyterian Hospital partnered with Noom Health to pilot 
the virtual delivery of the proven National Diabetes Prevention Program (NDPP) 
to prediabetic patients. Goals were to understand if the patients can use a mobile 
device to receive the NDPP content, perform tasks and communicate with a virtual 
health coach.   This poster describes our preliminary findings and responses from 
patients and staff. 

Keywords. Mobile Health, mHealth, Nursing Informatics, Health 
Promotion/Disease Prevention, Health Coach 

1. Introduction 

Patient engagement using mobile technology is a relatively new concept for healthcare.  
In 2013, Ricciardi outlined a federal strategy for consumer engagement via e-health as 
a way to achieve better health and health care1.  There is evidence to show that the use 
of disease specific mobile technologies can make a difference in patient outcomes.2 
Since the dissemination of mobile applications is a new workflow for most healthcare 
institutions, it is important to understand not only the impact on patients but the 
operational processes for providers and any challenges or barriers. 

As part of a local healthcare accelerator program, NewYork-Presbyterian Hospital 
(NYP) partnered with Noom Health to perform a small feasibility study to evaluate the 
use of the National Diabetes Prevention Program (NDPP) via a mobile application by 
evaluating the number of tasks performed and the satisfaction level of patients and staff.   

2. Methods 

Registered dieticians at the 5 NYP Ambulatory Care practices in the Washington 
Heights area of NY, NY recruited up to 50 patients with a smartphone between the 
ages of 18-75 with any of the following criteria: diagnosis of impaired fasting glucose, 
BMI>30, A1c>5.6, prior history of gestational diabetes, and/or family history of 
diabetes. Patient’s primary language could be English or Spanish. At the conclusion of 
the program, satisfaction survey data were quantitatively analyzed and free text 
responses were summarized using descriptive statistics. The participant use of the 
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application was quantitatively analyzed by examining the number of tasks that were 
completed in the application. This study was approved by the Columbia University 
Institutional Review Board. 

3. Results 

The first cohort of 11 patients, ranging in age from 24-57, had 959 interactions with the 
application in the 12 weeks.  On average, 46 meals were logged and 19 articles read per 
patient.   Overall, patients reported to be satisfied with the application.  Results from 
the second cohort will be available within 12 weeks of this submission. 

From a programmatic perspective, manual point of care recruitment was 
challenging in a busy ambulatory practice environment.  Extra time was needed to 
technically assist patients in downloading the application and not all mobile devices 
had the same functions enabled.  Step-by-step instructions, an increase in contact points 
and online help features were added to the program for the second cohort. The findings 
from these analyses will inform the future rollout of mobile application based programs 
to NewYork-Presbyterian Hospital patients.  
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Quality of Chinese CVD Medication Apps 
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Abstract. The quality of Chinese cardiovascular disease medication apps was 
evaluated and compared to those in the Google Play Store. Only 21% of 257 CVD 
medication apps covered medication issues, but the quality is in question. The 
quality of top 10 CVD medication apps from China was inferior to international 
apps. An app quality assurance mechanism is needed to ensure patient safety. 

Keywords. Application, Cardiovascular Disease, mHealth, Medication  

1. Introduction 

Cardiovascular disease (CVD) is the leading cause of death in China. Patient 
medication compliance is an important factor in disease management. We measured the 
quality of Chinese CVD medication applications (apps) in helping patients manage 
their medication and compared them to top international apps. 

2. Methods 

Wandoujia, one of the leading Android app stores in China, was used to find the apps 
using Chinese keywords, Medication , Medication + Cardiovascular Disease  
or Medication + Heart . The popularity of contents of apps was analyzed by 10 
categories of functions (Figure 1). The quality of apps with more than 10,000 
downloads was evaluated with the modified Silberg Scale (mS Scale)[1], composed of 
7 categories of 20 indicators (Figure 2).The top 10 most frequently downloaded CVD 
medication apps from the Google store were compared with the top 10 Chinese apps. 
Two experienced CVD nurses, familiar with mobile health and quality evaluation, 
conducted the evaluation. A third nurse was consulted to resolve disagreements.  

3. Results 

A total of 257 apps were found. Only 53 (21%) focused on medications. Among those 
53 apps, the top 3 features were Searching Medicines (68%), Medication Information 
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(42%), On-line Shopping (30%) (Figure 1). The quality is not consistently good. For 
example, only one app found all popular CVD medicines on the market, and some apps 
recommended medications based only on symptoms. 

Among the 26 most frequently downloaded apps, the mean mS-scale score was 
only 7.8, out of 20 (Figure 2). The two best apps, with sores of 13, were developed by 
professional medical teams. The quality of top 10 CVD medication apps from China 
was inferior to those from globally (10.00 2.26 vs 14.80 4.02,P =0.004) (Figure 3). 

 
Figure 1. Contents’ popularity of CVD medication apps in China. 

   
Figure 2. The average quality of CVD medication     Figure 3. Comparison of quality between top 10 
apps  in China.                                                             Chinese (blue) and International CVD (red)  

medication apps. 

4. Discussion 

The quality of Chinese CVD apps requires improvement and averages worse than the 
international ones. An app quality assurance mechanism should be in place to ensure 
patient safety.   

References 

[1] E. Jeon, H.A. Park, Y.H. Min, H.Y. Kim, Analysis of the information quality of Korean obesity-
management smartphone applications, Healthcare Informatics Research 20(2014) ,23-29. 

Y. Liu et al. / Quality of Chinese CVD Medication Apps 1037



The Usefulness of the Electric Textbooks at 
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Abstract. We conducted assessment tests for clinical training, analyzing the usage 
of the electronic textbooks and the tablet functions from the log information of the 
terminal tablets. Results revealed that usage of the terminal tablet and digital 
nursing dictionary (ver. 2), by which users can enjoy free access to electric 
textbooks during clinical training, was effective as learning support. 

Keywords. electric textbooks, terminal tablet, nursing Practicums 

1. Introduction 

This study developed a digital nursing dictionary (ver. 2) to conduct proving tests. It 
includes educational material contents of examples for nursing learning support 
systems and electric textbooks mounted on a terminal tablet. This report describes the 
usefulness of the electric textbooks and terminal tablet functions by analyzing the 
usage logs of the terminal tablets. 

2. Methods 

Of the 127 third year students of O University’s nursing department in 2012, this study 
examined 76 students. This study was conducted using quasi-experiments during 
October 2012 – July 2013. To analyze the data, basic descriptive statistics and 
correlation analyses were conducted using Excel (Microsoft Corp.).The research was 
approved by this university’s research ethical committee. 

Contents of the terminal tablet: 
Electric textbooks, nursing simulation 
examples, nursing skill video. Functions of 
the terminal tablet: Handwriting, bookmark, 
note, dictionary search. 
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3. Results 

In terms of the number of content users, 66 students (88.0%) respectively used text of 
the electric textbooks (medical). Results show that 38 (50.7%), 47 (62.7%) contents 
were devoted, respectively, to text of the electric textbooks (nursing) and training gist. 
In addition, regarding contents, 47 students (62.7%), 55 (73.3%), 39 (52.0%), and 57 
(76.0%) respectively used skill learning, knowledge learning, question learning, and 
example learning. 

In terms of average open times per capita, the text and index of the textbooks 
(medical) were 17.2 and 14.0, respectively. The text, index of the textbook (nursing), 
and training gist were 42.9, 14.0, and 4.8, respectively. Furthermore, average open 
times were 6.2 for skill learning, 6.2 for knowledge learning, 3.5 for question learning, 
and 6.6 for example learning. The average usage times of handwriting function per 
capita were 45.6 for nursing textbooks, 8.7 for medical textbooks, and 4.3 of the 
training gist. The average usage times per capita for respective titles were 14.5 for 
nursing textbooks, 1.2 for textbooks medical, and 0.6 for the training gist. The average 
usage times per capita for the jump operation function across contents were 7.7 for the 
index of the nursing textbooks, 8.5 for the index of the medical textbooks, 3.5 for skill 
learning, and 3.4 for example learning. The average usage days of the tablet were 6.9 
±5.37days. The average usage time per day was 38.4±26.1min. The coefficient of 
correlation between usage days and average usage time per day was 0.4. 

4. Discussion 

Regarding contents used in this research, the electronic textbooks were often used. The 
usage rates of research, handwriting (marker), and jump functions were also high, 
suggesting that many were used effectively. In contents, skill learning and example 
learning of nursing technology were used frequently. Because the nursing technology 
must be confirmed in advance before helping to care for patients in clinical training, 
nursing technology video that was available at any time was extremely useful and 
should therefore contribute to boosting of learning effects. In addition, because the 
example learning contents used were of the patient nursing process, they are thought to 
be effective. For users to become accustomed with the new instrument of the tablet and 
to use it as a learning tool, it is necessary to support users to improve the basic ability 
to manipulate it and to improve the usability of the functions itself. 
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Could People Get Quality Apps They Intend 
to Get? Taking Finding Stroke Apps for 
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Abstract. We conducted a study to evaluate what apps could people get and what 
quality these apps were when different searching keywords were used to search in 
different platforms. We took Stroke apps as an example with “Stroke” 
“Cerebrovascular Disease” and “Zhongfeng” (in Chinese) as the keywords. Two 
reviewers evaluated apps independently with revised MARS scale. It was 
interesting to see that people would get different apps from different platforms 
with different keywords. The results show that a good mechanism is needed to 
safeguard people obtain right apps from any source with any term in China. 

Keywords. Quality Evaluation, App Quality, Stroke,  Mobile App 

1. Introduction 

Using health apps has been believed to be an important and effective approach to 
manage health. However, when the quantity of health apps keeping increased rapidly, 
there is no easy way to assure people get the right apps [1] We were interested in 
knowing whether layman could easily get the right apps with good quality.  

2. Methods 

Two mobile app stores, Apple Store and 360 Android Assistant, in China were used for 
searching the free Chinese apps related to Stroke. “Cerebrovascular Disease,” “Stroke,” 
and “Zhongfeng” (all in Chinese) were used as the keywords. The first two were more 
academic and the last one, more commonly used by layman. Apps found were 
evaluated by two researchers independently. Five technical quality indicators, such as 
Privacy, Currency, Easy to use, Usefulness and Reliability, extracted from literature 
reviews and assessed by specialist panel were used to assess the quality of the apps [2]  
The five indicators were made up of 19 items, each item used a 5-point scale (1-
Inadequate, 2-Poor, 3-Acceptable, 4-Good, 5-Excellent), each indicator were calculated 
the mean score, and the overall score added up by five mean scores was stand for one 
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app’s quality. The reliability of the scale was tested by Cronbach alpha, which is .90. 
Data were processed and analyzed using Excel 2007 and SPSS16.0. 

3. Results 

A total of 239 apps were found: 181 from the Apple Store and 58 from the other.  
However, only 45 (24.9%) Apple apps and 12 (20.7%) Android ones, with only 3 in 
common, were related to stroke. Different keywords also generated different searching 
outcomes: Out of the total 54 apps, 5 (9.2%), 22 (40.7%), and 26 (48.1%) were found 
by keyword Zhongfeng, Stroke, and CVD. Only 1 from Android store could be found 
by both Stroke and CVD terms. Among the five categories quality evaluation items, 
both Apple and Android apps had similar scores, except the Apple apps performed 
better in Currency category, shown in Figure 1. The average score of the all related 
apps were (15.7 3.1) out of  25. 
 

 
Figure 1. Quality scores of apps by platforms in five quality categories 

4. Discussion 

Our study found that there are different vendor/developer ecosystems between Apple 
and Android platforms. Interestingly, people would get different apps when they used 
different keywords for searching and the common term generated the least apps. The 
app quality from two platforms was similar but the Apple apps were better in Currency. 
A good mechanism is needed to safeguard people obtain right apps from any source 
with any term. 

References 

[1] K. Huckvale, C. Morrison, J. Ouyang, A. Ghaghda, J. Car, The evolution of mobile apps for asthma: an 
updated systematic assessment of content and tools, BMC Medicine 13 (2015), 58-73. 
[2] N.F. BinDhim, A. Hawkey, L.Trevena, A Systematic Review of Quality Assessment Methods for 
Smartphone Health Apps, Telemedicine and e-Health 21 (2015), 97-104. 

0

5
Easy to use

Usefulness

RealibilityCurrency

Privacy

Score Comparation of APPs from Different 
Platfroms  

Apple

Andriod

Y. Cui et al. / Could People Get Quality Apps They Intend to Get? 1041



Evaluation of Efficiency Improvement in 
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a
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Abstract. We introduced medical devices with RFID tags and the terminal with 
RFID reader in our hospital. Time study was conducted in two phases. In phase I, 
nurses round as usual, and in phase II, the nurse round the ward with a terminal 
installed on a cart. This study concluded that RFID system shortens the time for 
vital sign documentation. However, deploying the terminals at every bedside did 
not contribute the more time reduction. 

Keywords. Vital sign, time study, RFID, EMR 

1. Introduction 

The previous studies show that measuring vital sign and its documentation occupies a 
great deal of time in nursing care. This study was conducted on the idea of effective 
improvement in checking vital sign and its documentation using RFID technology. 

2. Methods 

We introduced thermometer, pulse oximeter, and manometer equipped with RFID tags 
to every patient and the terminal with RFID reader in our university hospital. The 
terminal reads the data of BT, SpO2, HR, and BP with RFID reader and automatically 
transfers them to the EMR. Time study was conducted under two scenarios. The nurses 
round the ward with the cart installed the terminal (Phase 1), and the nurses used 
terminals deployed side of every patients' beds without using the cart. (Phase 2). 

3. Results 

In phase 1, the one-way layout variance analysis has no significant difference in the 
measuring time between clinical ladders except SpO2 and no difference in phase 2. VS 
measuring time was 88.13 (sd 33.12) secs per person in phase 1 and 75.96 (sd: 37.31) 
in phase 2. There is a significant difference in VS measuring and documentation time 
between phase 1 and 2 (ladder I, II: p<0.01, III: p<0.05). 

4. Discussion 

This study shows the RFID system shortens the VS documentation time. We will try to 
delegate vital sign measurement to patients to realize more time utilization, cause 
RFID-enabled medical devices are user-friendly to be a little cost of patient education. 

Vital Documentation Using RFID Devices 
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Structural Equation Model of Health 
Promoting Behavio  for  

Health Information Seekers with Mobile  
 

Hanna CHOI a, Jeongeun KIM 1, Ahjung BYUN b 
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 College of Nursing, Seoul National University 

Abstract. This study was conducted on verifying whether variables such as prior 
health related behaviors, health literacy, interpersonal influence, perceived ease of 
use and usefulness of health information, and behavioral intention could predict 
actual health promoting behaviors of consumers using health information with 
mobile in the future. The research model was based on Technology Acceptance 
Model. Data were collected from 199 mobile health information seekers. 
Participants' actual health promoting behaviors were checked after 3 months from 
pre-data collection. The final modified model had good fit indices.  

Keywords. mHealth, Health promoting behaviors, Consumer, Seeking health 
information, Structural Equation Modeling (SEM) 

1. Introduction 

With the development of information technology, using websites with mobile devices 
such as laptops, smartphones, and smart pads has been generalized and its usage and 
dependency has expanded as essential matters of life (Fox & Duggan, 2013). However, 
with the increased accessibility, it is the current state to be cautious about quality 
evaluation and self-explored health information by consumers in a flood of information. 
Nevertheless, previous studies had limitations of predicting consumers’ behaviors of 
seeking health information and behavioral intention. Therefore, this study verifies a 
theoretical model which includes all the related consumers’ actual health promoting 
behavior factors further from intention of action. 

2. Methods 

Data collection was conducted in June, 2015 to 20~70-year-old adults, male and female, 
regardless of regions, who had experiences of looking up the health information related 
to health promotion using smartphone applications. A total of 199 people were divided 
by top five groups according to distribution of Organization for Standardization in 
South Korea (2007).  The research tool is about prior health related behaviors, health 
literacy, perceived information usefulness and ease of use, and intention of action based 
on Technology Acceptance Model (Davis, 1989). Collected data were analyzed using 
Amos and SPSS program.  
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3. Results 

Characteristics of Participants  
Average age of participants was 31.8 years old for mobile users. There were 104 

twenties (52.3%), 59 thirties (29.6%), 15 forties (7.5%), and 14 fifties (7.0%), so the 

twenties and the thirties took the majority of the study population. Also, 54 men 

(27.1%) and 145 women (72.9%) participated. As of occupations, there were 74 

students (36.7%), 42 medical-related professionals (21.2%), 30 non-medical-related 

professionals (15.1%), and 24 office workers (12.1%). Among the participants, 91 

people were university graduates (45.7%).  

Descriptive statistics of measured variables  
Scores for the study are as follows: prior health related behaviors was 15.2. The 

score for health literacy was 9.7 and interpersonal influence was 11.2. 11.7 for 

perceived ease of use and 13.8 for perceived usefulness. The score for behavioral 

intention was 21.7 and health promoting behaviors such as Health responsibility 10.16, 
fitness 11.65, nutrition 11.66, spiritual growth 10.39, and stress management 9.89. 

Analysis for structural model 
Bivariate normality was checked to identify the normality of the sample. As a result, 

mobile group (-.36~.29) showed the absolute value of less than 2 for all the skewness 

and less than 7 for kurtosis (-.38~.76), so the hypothesis of bivariate normality was 

satisfied. The absolute value of mobile group showed from .01 to .63 and it is 

considered that there is no problem in multi-correlation. Model fit indices for the hypo-

theoretical model fitted to the recommended level, χ2 = 66.57, GFI= .95, Normed χ2 = 

1.80, RMSEA=.06, NFI= .90, CFI= .95, and IFI= .95. Variables accounted for 20.8% of 

health promoting behaviors. Out of 12 paths, 9 were statistically significant. 

4. Discussion 

The results of this study did not include exploring behaviors of intervention 
applications which provide contents related to obesity or chronic diseases which 
require continuous usage from consumers who look for health information about health 
promotion. However, prior to self-management by a patient, in a preventive level, 
consumers’ actual health promoting behaviors were influenced by prior health related 
behaviors, health information literacy, perceived usefulness, and interpersonal 
influence. This study support that factors affecting actual health promoting behaviors 
of consumers who prefer mobile more over personal computer of health information 
portal. It would be used as the basis for health promotion for mobile users of health 
information.  
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Abstract. This paper presents a healthcare mobile app for caregivers of dementia 
patients. The app had been implemented to run on wearable and mobile devices, 
and it helps caregivers to take dementia test, review dementia test history, and 
search location of public health centers in the vicinity. The collective purpose of 
these features is to provide meaningful healthcare services to elderly at risk of 
dementia. The app uses the time and change (T&C) test for screening for dementia. 
The app was tried for its validity and usability for the intended purpose, and 
participating users were surveyed to evaluate its usefulness.  

Keywords. Dementia, Smartphone application, Dementia caregiver, Wearable 
mobile device, Cognitive testing function 

1. Introduction

About 7.7 million people have being observed with dementia each year. According to 
“Dementia Prevalence Rate Report, 2012” from the Ministry of Health and Welfare in 
South Korea, the dementia prevalence rate has been on a steady rise as South Korean 
society is aging quickly; there were 54 thousand confirmed cases of dementia in the 
country as of 2012. It is expected that the number of patients would double every 
twenty years, so the number of patients with dementia would reach 1.27 million by 
2030 and 2.71 million by 2050 [1, 2]. Early diagnosis can help slow down the progress 
of the condition, however, the majority of the public have incorrect ideas of dementia, 
harming/hindering the chances of adequate response, and there are often lots of cases 
that the patient is sent to hospital for diagnosis when it is too late. The overarching goal 
of the app is helping the elderly at high risk of dementia by educating them on the 
status of severity level, performing screen tests to detect those with deteriorating 
cognition, and providing relevant information to the caregivers. Additionally, the app 
allows the user to view the time test and cognition (T&C) test result history and find 
public healthcare centers in the vicinity. 

2. Methods

The app was developed on the Android platform. The development environment 
involved Android Studio and Java SE Development Kit for coding, LG G2 for 
smartphone, and LG G watch for smartwatch. These two devices communicate through 
Bluetooth to perform screen test.  

1 Corresponding author: Eunjoo Lee, E-mail:jewelee@knu.ac.kr, Professor 
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3. Results

The app fetches the GPS coordinates and locates public healthcare centers in the 
vicinity, and provides with the mini-mental state examination (MMSE) as well as an 
assortment of reliable cognition tests, including voice recognition test. Within the 
context of the time and change test for dementia screening test, the app measures user’s 
response time and suggests test results.  

��������The time and change (T&C) test is easy to use, reliable, and quick to administer to 
screen test for dementia [5]. In the time test of our app, the user sees an analog clock 
with an hour hand and a minute hand and tells to his/her caregiver the time with 
precision within 60 seconds. In the change test, the user receives/takes coins - 3
quarters, 7 dimes, and 7 nickels - and makes a combination of the coins to the sum of 
one dollar within 180 seconds. Time to completion is recorded in each test, and the 
user can retry the test when failing to achieve test goals.

� � � � Next, a poll was conducted to find out the overall usefulness of the app by 
experienced users. We polled 17 users in ages between their 40s and 70s, and recorded 
their age, gender, occupation, as well as user satisfaction after using the app. The 
Likert-type scale was used between 1 and 5, with 5 being most satisfied and 1 not 
satisfied at all.  None of the poll participants had tried a dementia screening test service 
previously. The majority of them indicated the app is easy to use so that we found little 
difficulty of the app’s comfort. In a while, a few pointed to the small font on the 
smartwatch and thought the questions were not readily understandable. The 
participants indicated that this type of dementia screening test is more convenient than 
the traditional pen-and-paper type. 

4. Discussion

The app is limited only to Android platform and it needs to be converted to web-based 
service to support various platforms. The majority of the conventional dementia 
screening tests are pen-and-paper-based, thus they are not tailored for testing on a 
digital device. More work should be done to devise tests suitable on digital device 
platforms. The data used in the app needs to comply with existing standards in order to 
ensure interoperability among devices because the app transfers personal health data 
via digital devices. FHIR(Fast Healthcare Interoperability Re ources) of HL7(Health 
Level 7) can be adopted  for standardization of the web app platform. The current work 
used only a simple dementia screening test, however, the user’s vital signs, language, 
behavioral characteristics could be exploited to enhance accuracy of screening test.  
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Modeling a Mobile Health Management 
 

Ying-Li LEE a, b, Polun CHANG 
a,1 

a
 Institute of Biomedical Informatics, National Yang Ming University, Taipei, Taiwan 

bDepartment of Nursing, Chi Mei Medical Center, Tainan, Taiwan 
 

Abstract. In these decades, chronic kidney disease (CKD) has become a global 
public health problem. Information technology (IT) tools have been used widely to 
empower the patients with chronic disease (eg, diabetes and hypertension). It is also 
a potential application to advance the CKD care. In this project, we analyzed the 
requirements of a mobile health management system for healthcare workers, 
patients and their families to design a health management business model for CKD 
patients. 

Keywords. Mobile health management, Business model, Chronic kidney disease 

1. Introduction 

Chronic kidney disease (CKD) is a global public health problem. It is the tenth causes of 
death and largest burden of the National Health Insurance in Taiwan. Self-management 
is one of the popular chronic kidney disease care program [1]. In recent years, there were 
many business models which were applying the information technology (IT) to empower 
patients with chronic diseases (eg, diabetes or hypertension). It is also seen as a potential 
application to advance the CKD care [2]. In this project, we aimed to find a business 
model to enhance the CKD patient health management by integrating the information 
technology and medical service. 

2. Methods 

We conduct literature review, expert interview and focus group discussions to confirm 
the system requirements. During the literature review, we focus on some issues: the 
guidelines for CKD management, current status of CKD care and existing regulations 
for CKD care. During the expert interviews and focus group discussions, we firstly came 
to understand the current model of CKD care and clarified the restrictions under 
the current model of care. Furthermore, we analyzed the needs of healthcare workers, 
patients and their families. Then we also surveyed the potential devices and business 
model innovation methodology to match the demands of the mobile health management 
of CKD patients.  
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3. Results 

We integrated the requirements for CKD care workers, patients and their families into 
several components. 11 key components for CKD mobile health management system 
were defined: physiological monitoring, medical laboratory reports, self-assessment, 
exercise recording, food and drink recording, medication reminders, medical 
appointment reminders, health education, instant messaging, ranking report 
and social community or family share. According these requirements, we designed a 
business model (Figure 1) and planned to develop a self-management application and a 
multidisciplinary case management platform for CKD management. 
 

 
Figure 1. Mobile health management business model for chronic kidney disease 

4. Discussion 

An approach to integrate mobile patient self-management application and decision 
support for healthcare workers in a multidisciplinary case management platform will be 
designed and implemented for CKD patients. We would like to provide 
a cheap, convenient and professional disease management supported platform for patient, 
family and healthcare workers. We are going to further verify the effectiveness of this 
business model of CKD mobile health management in different settings. 
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Understanding the Learning Needs of New 

Yen-Chiao Angel LUa, Yen-Ju LINa & Lin-Yi CYUb
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Abstract. Taiwan government and health officials had made the new graduate 
nurses training program a mandatory requirement for all teaching hospitals in 
order to train new graduate nurse staffs to prepare them for the clinical practice. 
Mobile devices may provide a feasible and useful tool for the new graduate nurses 
to learn knowledge/skills , thus, the study researchers proposed to develop a 
smartphone/tablet based learning system to assist the new graduate nurses in the 
study hospital ease their transition into the RN roles. Prior to developing this 
electronic training system, learning needs assessment was carried out. A focus 
group research method was used to help the researchers better understand the 
learning needs of new graduate nurses. The data is still under analysis, results and 
discussed will be reported as soon as the analysis is completed. 

Keywords. smartphones, tablets, new graduate nurses training program, need 
assessment 

1. Introduction 

In Taiwan, completion of a nursing educational program and the passing the National 
Nursing Board Examination are required for nurses to begin nursing practice. However, 
even those newly licensed nurses have passed the board examination and meet the 
minimal competence required to enter clinical nursing practice, their abilities to provide 
safe and competent care to patients were limited. Therefore, Taiwan government and 
health officials had made the new graduate nurses training program a mandatory 
requirement for all teaching hospitals in order to train new graduate nurse staffs to 
prepare them for the clinical practice.  

In recent years, the popularity of mobile devices (including smartphones and tablet 
computers) and their multimedia capabilities make the enthusiastic nurse educators and 
experts believe that those mobile devices may benefit students by providing constant 
access to learning materials and tools. Therefore, the study researchers proposed to 
develop a smartphone/tablet based learning system to assist the new graduate nurses in 
the study hospital ease their transition into the RN roles. Prior to developing this 
electronic training system, learning needs assessment was carried out.  

Graduate Nurses at a Surgical Ward to 
Develop a Smartphone/Table Based Training 

System  
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2. Methods 

A focus group research method was used to help the researchers better understand the 
learning needs of new graduate nurses. The Intuitional Review Board approval was 
obtained prior the initiation of the study. Focus group participants were asked a set of 
semi- structured questions and the study were audiotaped and transcribed.  

3. Results & Discussion 

The data is still under analysis, results and discussed will be reported as soon as the 
analysis is completed. 
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Specialty Task Force: A Strategic 
Component to Electronic Health Record 

(EHR) Optimization
Mary Rachel ROMEROa,1 and Allison STAUB b

aPerianesthesia Nursing Department, University of Colorado Health, Colorado, USA 
bInformation Technology Analyst, University of Colorado Health, Colorado, USA 

Abstract. Post-implementation stage comes after an electronic health record 
(EHR) deployment.  Analyst and end users deal with the reality that some of the 
concepts and designs initially planned and created may not be complementary to 
the workflow; creating anxiety, dissatisfaction, and failure with early adoption of 
system. Problems encountered during deployment are numerous and can vary 
from simple to complex.  Redundant ticket submission creates backlog for 
Information Technology personnel resulting in delays in resolving concerns with 
EHR system.   

The process of optimization allows for evaluation of system and reassessment of 
users’ needs.  A solid and well executed optimization infrastructure can help 
minimize unexpected end-user disruptions and help tailor the system to meet 
regulatory agency goals and practice standards. A well device plan to resolve 
problems during post implementation is necessary for cost containment and to 
streamline communication efforts. Creating a specialty specific collaborative task 
force is efficacious and expedites resolution of users’ concerns through a more 
structured process. 

Keywords. optimization, task force, specialty, collaborative  

1. Introduction

Post-implementation stage comes after an electronic health record (EHR) deployment.
This phase addresses the challenging tasks of resolving concerns encountered with the
newly implemented system. Optimization is the process of evaluating and enhancing a
system after users’ feedback and to keep the system compliant with regulatory agency 
requirements and practice standards. 

Problems encountered during and after an EHR deployment are numerous and can 
vary from simple to complex. Redundant ticket submission creates backlog for 
Information Technology (IT) personnel resulting in delays in resolving concerns with 
electronic health record system. Resolution of submitted tickets and request for 
upgrades is dependent upon availability of IT personnel and an organized processing 
system. During optimization, one of the most common concerns expressed by end 
users is the rate of response in improving functionality. Analysts are restricted from 
deploying enhancement without authorization by managerial or administrative staff.   
Ineffective decision making process creates inefficiency during the optimization period. 

Aim/Purpose 
Develop a systematic approach to expedite resolution of problems �
encountered with documentation system 
Streamline system wide decision making process, avoiding delays in�
approving changes
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2. Method

The University of Colorado Health System Perianesthesia Department created a 
specialty specific task force to address issues and concerns encountered with software 
application.  A charter was drawn that defined goals, role expectation and task force 
guidelines. Membership was open to analysts, managers, educators, clinical experts 
and end users. Other services such as pharmacy and risk management were invited if 
the topic of concern needed some clarification. 

A 90 minute monthly meeting was held utilizing audio and video 
conferencing to accommodate institutions that were remotely located.  Members were 
responsible for disseminating information to end users.

3. Results

A survey was conducted to determine if the P4G Task Force met the set goals. The
results indicated that having a specialty specific task force during optimization was 
beneficial. An analyst involvement in the task force helped in streamlining the process 
of addressing problems. A 90 minute meeting is complimentary to the members’
schedule.   The task force improved communication process from administrative level 
to clinicians. Patient safety is addressed through rapid resolution of EHR concerns. 

Discussion4.

EMR optimization is a continuous and important process for any EHR systems. 
Creation of an specialty specific optimization task force ensures efficiency in dealing 
with end users problems, regulatory agency requirements and practice standards  Team 
members must come from various departmental roles to expedite decision making 
support.  This enables prompt deployment of enhancements improving patient safety 
and users’ satisfaction.   
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Wearable Technology Surveillance Data 
for the Personal Health Record using the 

Omaha System: Noise Exposure, 
Cardiovascular and Stress Biomarkers 
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Karen A. MONSEN, PhD, RN, FAANa and OiSaeng HONG, PhD, RN, FAAN 
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a
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Abstract. This poster describes a method to prepare noise and health data from wearable 
technology for standardized representation in the electronic personal health record thus enabling 
individuals to identify noise-related health risks. Using a case study approach, the authors 
demonstrate transformation of data to the Omaha System standardized terminology in order to 
depict the data graphically in a personal health record. 

Keywords. Noise exposure, cardiovascular biomarker, salivary cortisol, wearable 
technology, Omaha System, personal health record, population health 

1. Introduction 

Science increasingly links cardiovascular diseases to noise exposures in communities 
and workplaces. Methods are needed to examine simultaneous noise, cardiovascular, 
and stress data. Incorporating wearable technology data in personal health records may 
reveal patterns in noise exposure relative to psycho-biological data.  

2. Methods 

Noise exposure, heart rate, systolic and diastolic blood pressure, and salivary cortisol 
data from simulated and secondary data sources were transformed using the Omaha 
System [1]; leveled across problems; normalized from baseline; and depicted 
graphically.  
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3. Results 

Graphic displays of the case study results will be presented in the context of other 
personal health data. 

4. Discussion 

Integrating noise exposures and psycho-biological responses may help individuals 
identify noise-related health risks. There is potential to aggregate such data for public 
health surveillance and to study the cardiovascular and stress effects of noise pollution 
using standardized data and visualization techniques. 
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Proposal of Comprehensive Model of 
Teaching Basic Nursing Skills Under Goal-

Based Scenario Theory
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bJuntendo University Graduate School of Health Care and Nursing
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Abstract. The purpose of this study is to design and develop a comprehensive 
model of teaching basic nursing skills on GBS theory and Four-Stage Performance 
Cycle. We designed a basic nursing skill program that consists of three courses: 
basic, application and multi-tasking. The program will be offered as blended study,
utilizing e-learning.

Keywords. Basic nursing skills, Goal-Based Scenario Theory, Blended study

1. Introduction

Japan’s basic nursing curriculum emphasizes clinical practicum, and is yet to 
achieve a paradigm shift to replace clinical practicum with simulation education. In this 
study, we designed scenario-based curriculum, and evaluated the implementation. The 
ultimate goal of the study is to elucidate how simulation education should be 
implemented in the teaching of basic nursing skills. As a first step, we follow the 
instructional design process to analyze, design and develop a comprehensive model of 
teaching basic nursing skills, which we present in this article. 

2. Methods

Our objective was to design courses tailored to the levels of nursing students. First, 
we analyzed information that we collected from teachers in order to help revealing
learning processes that enable students to provide systematic nursing care in clinical 
practicum. Next, we verified students’ attainment targets and attainment levels of 
nursing skills upon graduation in order to carefully select basic nursing skills to be 
covered. We then used an ID (Instructional Design) theory called GBS (Goal-based 
scenarios) theory as a broad framework to apply the Four-Stage Performance Cycle [1]

in the actual course design.
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3. Results and Discussion

We reaffirm the importance of the following points in campus training for students 
to provide systematic nursing care in clinical practicum: 1. To perform sufficient task 
training; 2. To focus on standardized protocols and to give opportunities to practice 
them; and 3. To make plans as to what nursing practice should be given for patients 
under certain conditions and in certain situations.

Based on the results, we designed a basic nursing skill program to teach livelihood 
support. The program consists of three courses: basic, application and multi-tasking. 
Students read cover stories presented, and advance their learning in the three courses 
step-wise to fulfill their roles and duties. They take necessary actions of the following 
four as each course requires: 1. To acquire basic knowledge; 2. To repeat practicing 
skills based on standardized protocols; 3. To discuss care plans suitable for the patients; 
and 4. To implement. Upon completion of the courses, students reflect their learning 
achievements. The program is offered based on such cycle model (Fig.1). The three 
courses will be offered as blended study, utilizing e-learning. The program also uses 
LMS to deliver cover story videos, multi-tasking and time urgency simulation materials, 
and quiz materials to check students’ basic knowledge. 

Through the implementation of such comprehensive model of teaching basic 
nursing skills as a broad framework, we would like to evaluate the implementation and 
study micro designs of the teaching materials to present in future.

Scenario Basic Course
Applied Course

Multi-tasking Course

1. acquire basic knowledge 2. repeat practicing skills

3. discuss care plans4. practice nursing care

Feedback

Learning in class

Reflection

Figure.1 Course Design
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1. Introduction 

This study describes “the situations where novice nurses felt they could not be 
sufficiently assertive in the workplace" for the collaboration with co-medical staff. 

2. Methods 

A self-administered questionnaire was distributed to 102 novice nurses. Participants 
were asked about situations and reasons where they felt: “I wanted to decline but 
could not”.  

3. Results 

The number of valid responses was 81, and the mean age was 23.7 years. The 
descriptions of non-assertive situations were 51 nurse senior, 9 boss, 5 patient, 2 
peers, 2 co-medical, 1 patient family, and 3 doctor. The situations toward their 
senior nurses yielded 9 categories: “I cannot decline tasks assigned to me”, and 
others. The reasons yielded 7categories.  

4. Discussion 

 Novice nurses were not able to be assertive. This study reinforced the importance of 
assertiveness education for novice nurses, and suggested encouraging assertive 
communication and collaboration throughout the ward. 
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1. Introduction 

Using the Patient Condition Adaptive Path System, we visualized and structured a 
nutritional/dietary management process adapted to patient status. Herein, we report the 
verification outcomes for the bodily organs related to deglutition disorder. 

2. Methods 

Nutritional/dietary management in the clinical setting was analyzed in terms of 
alimentary canal function, swallowing function, and alternative nutrition by dental 
surgeons, nurses, managerial dieticians, and quality management engineering 
researchers to create a clinical process chart (CPC)/transitional logic. On the basis of 
the transitional logic, the CPC verification study was conducted in X acute hospital to 
monitor clinical courses using hospital charts, and the nutrition/dietary-related data for 
22 patients with deglutition disorder were analyzed. 

3. Results 

Patient status in terms of nutritional/dietary management was classified into the 
following 7 types. Our verification of the CPC revealed that the cover ratio was 59% 
(13 cases), and 15 patients (68%) started enteral feeding (including tubal/oral feeding) 
within 3 days after hospitalization. 
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4. Discussion 

The CPC amended according to our verification outcomes should be corroborated in 
future studies. The possibility to analyze/assess/improve the validity of our designed 
clinical process is indicated. 
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A Report on Nursing Information During 
Volunteer Activities Conducted by Nursing 

Faculty Members and Students After the 
Great East Japan Earthquake 

Yayoi TOMIZAWA, Makino ICHINOSE, Hiroshi ONOGI, Chiaki SUZUKI,  
Reiko NAKAMURA, Sumi MISAWA 

Tohoku Fukushi University

Abstract. A survey was conducted about nursing information in volunteer 
activities of nursing faculty members and students after the Great East Japan 
Earthquake. Results indicated that it was important to attempt collecting 
information in every possible way and to always be prepared. During activities, it 
is important to record information, to share information with individuals other than 
nursing professionals and to make good use of it. 

Keywords. Great East Japan Earthquake, volunteer activities, nursing faculty 
members , nursing students 

1. Introduction 

Due to the Great East Japan Earthquake that occurred on March 11, 2011, some of the 
facilities at our university were destroyed. For this reason, classes could not be held for 
about two months. 

In the midst of this situation, a week after the earthquake, we nursing faculty 
members and students, began volunteer activities in regions devastated by the tsunami. 
We have been continuing volunteer activities for more than four years now. 

The objective of this study is to identify methods of gathering and utilizing nursing 
information in volunteer activities after the earthquake. 

2. Methods 

A survey was implemented regarding methods of gathering and utilizing nursing 
information in the volunteer activities conducted by nursing faculty members and 
students after the earthquake. This was done by reviewing activity records made 
between March 2011 and August 2015. For ethical considerations, the approval of the 
Ethics Committee of the institution was obtained. 
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3. Results 

Nursing students needed guidance in regard to conducting volunteer activities after the 
Great East Japan Earthquake. Therefore, methods of quickly and efficiently gathering 
nursing information related to disaster nursing were considered. As the laboratories and 
the library were partly damaged, it was not possible to go and get books. Three days 
after the earthquake, faculty members residing in areas where electricity had recovered, 
realized that documents related to disaster nursing had been emailed by academic 
institutions to which they belonged. On obtaining the documents we were able to 
provide guidance to nursing students. Furthermore, after volunteer activities, we made 
sure to record the nursing information. Next, we used this record and passed on the 
information to the next person in charge. As a result, we were able to gain trust from 
the disaster victims.In addition, when we came across cases which were difficult to 
resolve solely through nursing, we shared this information with administrative officials 
and welfare specialists. Consequently, we were able to efficiently solve the problems of 
disaster victims.  

4. Discussion 

It is essential that nursing professionals start volunteer activities immediately after a 
disaster. However, nursing faculty members and students of universities in disaster-
stricken areas are also disaster victims. This study revealed that when facilities are 
damaged, one cannot use books, the most typical method of gathering information. 
From this, it was considered necessary that information should be gathered by using all 
possible methods and not just from facilities within the university. The study revealed 
that in regard to methods of quickly and efficiently gathering information related to 
disasters, methods of utilizing network systems and information gathered from 
academic institutions in which individual faculty members belonged to were effective. 
A university located near ours experienced a server shut down due to the earthquake. In 
addition, in case of a large scale earthquake, major aftershocks may continue and 
power cuts reoccur. 

From the abovementioned, it is indicated that in regard to methods for gathering 
nursing information after a disaster, it is important to try all possible methods and be 
always prepared against disasters even for information gathering. Furthermore, in order 
to continue volunteer activities after a disaster, it is indispensable to gain the trust of 
disaster victims. The study revealed information records were essential for such times. 

In addition, problems of disaster victims become complicated after a disaster, and 
there are cases where the problems cannot be solved by nursing professionals alone. 
The study revealed that on such occasions it was important for nursing professionals to 
share information they possessed with administrative officials and welfare specialists 
and make good use of it. 
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Abstract. Capturing strengths at the community level offers an emergent 
perspective to a strength-based approach for population health. The Omaha System 
standardized terminology has been found feasible to describe individual strengths 
in patient care planning. This study depicts results of using the Omaha System to 
capture strengths at the community level. Descriptive statistics and visualization 
were used to examine patterns of strengths and signs/symptoms by Omaha System 
Problem concept based on the secondary data analysis from 118 student-generated 
community assessments. Results suggest that it is feasible to use the Omaha 
System as a method classifying strengths and problems at the community level. 
The relationship between strengths and signs/symptoms is consistent with the 
pattern observed at the individual-level. Utilizing a strength-based model may 
provide robust information about community strengths leading to new approaches 
to population health management in support of community wellbeing. 

Keywords. strength, community assessment, standardized terminology, Omaha 
System, population health, wellbeing 

1. Introduction 

Capturing strengths at the community level offers an emergent perspective to a 
strength-based approach for population health. Methods are needed to support a 
strengths-based approach for understanding population health and wellbeing. [1-3] The 
Omaha System standardized terminology has been used to describe individual strengths 
in patient care planning.[1] This study from the United States is one of several ongoing 
studies evaluating use of the Omaha System to capture strengths at the community 
level internationally. [4] 

2. Methods 

Secondary data from 118 student-generated community assessments include a checklist 
of 11 concepts from the Omaha System Problem Classification Scheme.[2] Data were 
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analyzed using descriptive statistics, and visualization methods were used to examine 
patterns of strengths and signs/symptoms by Omaha System Problem concept. 

3. Results 

Results are shown in Figure 1. The average number of strengths per concept was 53.2 
(range = 29-88). The average number of signs/symptoms per concept was 141.4 (range 
= 30-301). Problem concepts with a higher number of strengths had fewer 
signs/symptoms. 
 

 
Figure 1. Proportions of strengths and signs/symptoms  

for problem concepts   at the community level 

4. Discussion 

It is feasible to use the Omaha System as a method of classifying strengths and 
problems at the community level. The relationship between strengths and 
signs/symptoms is consistent with the pattern observed at the individual-level.[1] 

Community presents an integral dimension of wellbeing. Utilizing a strength-based 
model may provide robust information about community strengths, potentially leading 
to new approaches to population health management in support of community 
wellbeing internationally. Further research is needed to evaluate use of the Omaha 
System strengths assessments at the community level. 
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Using Model of Clinic Care Classification in 
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Abstract. This article provides an example of the how to choose and use 
standardized nursing terminologies to build clinical nursing information system in 
the nursing process. In addition to describing the implement and apply clinic care 
classification (CCC) system, Evidence-based practice (EBP) and Clinical decision 
support systems (CDSS), by the nursing action automatic output nursing document.  

Keywords. Standardized nursing terminology, clinical care classification, clinical 
nursing information system, evidence-based practice, clinical decision support 
systems.  

1. Introduction 

The CCC is a nursing terminology system which documents nursing care based on the 
conceptual framework of the six-step nursing process with required elements. It 
provides a unique standardized framework and coding structure for assessing, 
documenting, and classifying nursing care of patients [1]. CDSS can link the nurse to 
the latest EBP guidelines to support decision-making for individual patient situations at 
the point of care [2]. The use of a standardized language to record nursing care can 
provide the consistency necessary to compare the quality of outcomes for various 
nursing interventions across settings [3][4]. The purpose of this paper was to describe 
the use of CCC system and apply EBP in the clinical nursing information system. 

2. Methods 

The content analysis method for using a model of CCC in clinical nursing information 
of six steps: 

2.1 Building nursing care plan system. 
Step 1: EBP: Using the wisdom of experts through the integration of the literature 

search and knowledge, editing completed 93 major nursing care plans. 
Step 2: Using the Excel software for data compilation and building a nursing care 

plan database.  
2.2 Integration of evidence-based practice into CDSS. 

Step 3: EBP and CDSS: Using assessment results and suggesting the relevant 
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nursing diagnosis for the individual patient through CDSS. 
2.3 Standardized nursing terminologies and computerized records 

Step 4: Data standardization and coding: Standardizing the nursing interventions 
and using CCC for coding nursing diagnoses and nursing outcomes. 

Step 5: Classification: We take CCC system (four action types) as a reference to 
adjust nursing information systems by six action types  

Step 6: Using the structured and coded database to design an automatic nursing 
electronic document system for each action type of semantic methodology.  

3. Results 

1. Using the structured and coded database to design an automatic nursing 
electronic document system for each action type. 

2.  By semantic methodology enrich the nursing efficiency and care. Nurse 
staffing have highly identified the system for the nursing record.  

3. Provide decision-making, reduce to nursing care plan memory load, provide 
care guidelines to assist new staff expertise and learning and growth. 

4. In order to consider the ability to streamline the work process, the developing 
system procedure to transmit intervention/actions decreased from 5916 to 
1856 items.  

5. Stored data for the most objective, massive databases (big data), can use data 
mining (data-mining) as administrative and research the truest Database. 

4. Discussion 

The clinical nursing information system had features of a clinical decision support 
system. Nurses gained experience in using these features (example: promotion of best 
practices, patient-specific guidelines and recommendations, and using a computer for 
support with clinical decisions), which may be of value in the implementation of more 
sophisticated decision support systems. These factors are important for clinical decision 
making in that signs and symptoms serve as the rationale for the nursing diagnoses. 

Using the model of the CCC system in clinical nursing information system, 
although time-consuming longer and slower (time spent nearly two years), but proved 
to be better supported in the clinical nursing information system. Example: The system 
will create a clinical nursing big data warehouse, can be used by data-mining for 
quality improvement reports and development of new knowledge. 
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Abstract. The mission of the ICNP Francophone Research and Development 
Centre of Canada is to promote and support the use of the French ICNP® by 
French-speaking nursing students, health-care workers and health organizations. 
This paper presents the different steps performed to achieve validation of the 
ICNP’s French-Canadian version, which is now available for its integration into 
the electronic health-care records.  

Keywords. ICNP®, French, Terminology, EHR 

1. Introduction 

Nursing terminologies are offering numerous benefits such as: (1) providing a common 
language; (2) making it possible to document nursing practice in a standardized way, so 
it can be understood by all; (3) analyzing links between problems, interventions and 
outcomes; (4) performing comparisons during research to identify trends; and (5) 
supporting the computerization of nursing care as nursing classifications are coded 
(Jetté, 2014). The Canadian Nurses Association (CNA, 2006) supports the use of the 
International Classification of Nursing Practice (ICNP®). Therefore the mission of the 
ICNP Francophone Research and Development Centre of Canada was to promote and 
support the use of the French ICNP® by French-speaking nursing students, health-care 
workers and organizations. In this paper, we describe the steps taken to achieve the first 
goal of the centre to validate the French Canadian translation of the ICNP®. Sharing 
this kind of experience should be useful for countries preparing to translate the ICNP® 
English version into their official language (Hou, Chang, Chan & Dykes, 2013). 
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2. Methods 

The French version of the ICNP® terminology was first developed in Switzerland by a 
team at the University of Lausanne. However, because of important cultural differences, 
this French version is not entirely suitable for francophone nurses in Canada. To 
validate the French-Canadian translation of the ICNP®, we were inspired by the Delphi 
method for obtaining a consensus on each of the language elements. Among those 
participating in the validation process were university professors and master’s students 
in nursing science. Developing a consensus on these nursing terms entailed using a 
spreadsheet. When we could not reach a consensus, we undertook further research or 
gathered information from specialist colleagues in the relevant fields to ensure we used 
the right vocabulary from each area. In general, we sought consensus and received 
feedback through e-mail. But when we could not find consensus on specific terms by e-
mail, we did so through meetings. 

3. Results/Discussion 

The validation of the French-Canadian for ICNP® versions 3 and 4 are finalized, and 
has been sent to ICN. It appears to us that the creation of an ICNP Francophone 
Research and Development Centre of Canada will have significant impact on the use of 
this terminology in Canada. Future work will therefore focus on the integration of this 
French-Canadian terminology in information systems and technologies in order to 
perform research projects on this topic. 
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The Construction of a Subset of ICNP® 
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Abstract. This study identifies concepts for development of an ICNP® catalog for 
nursing documentation of dementia in nursing homes. A Delphi study and a focus 
group was used for data collection. A total of 301 concepts were identified and an 
increased focus on concepts related to basic psychosocial needs was recommended. 

Keywords. Delphi study, nursing documentation, psychosocial needs, 
standardised terminology 

1. Introduction 

If the nursing documentation is not accurate and adequate there is an obvious risk to 
patient safety and well-being and to the continuity of nursing care [1]. Accurate 
information in the Electronic Healthcare Record (EHR) is important to secure the 
quality of nursing care for individuals with dementia because they in many cases are 
unable to communicate their needs [2, 3]. 

The International Classification of Nursing Practise (ICNP®) is designed to 
facilitate expression of nursing diagnoses, nursing interventions and patient outcomes. 
ICNP® 2015 has more than 4000 terms to describe nursing. Development of ICNP® 
catalogues may support nurses by providing terms that are appropriate for documenting 
nursing care [4].   

2. Methods 

In accordance with the guidelines adopted by the International Council of Nursing, the 
study followed the process model for the development of an ICNP® catalog [4]. 

A modified form of the Delphi method was used to identify appropriate and 
relevant concepts [5]. A total of six nurses from the healthcare services in the 
municipality with postgraduate education in geriatric psychiatry and dementia care 
participated in the Delphi study. The participants described their experiences of nursing 
documentation in EHRs as on an intermediate or expert level. The participants were 
asked to rank terms relevant for a subset during two Delphi sessions, with the 
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opportunity to present alternative formulations on terms they found suitable for people 
with dementia or propose new terms that did not exist in the given directory.   

For the face-validity of the subset, a focus group interview with six new nurses 
was conducted. The six focus-group participants had postgraduate education in 
geriatric psychiatry and dementia care. Their clinical experience was from long-term 
care of people with dementia mainly from nursing homes. Their experience with 
documentation in the EHRs was described as intermediate or at the expert level. The 
transcribed interviews were analyzed using content analysis. 

3. Results  

Terms for an ICNP® catalogue to guide observations and documentation of nursing 
care for patients with dementia were identified; 77 nursing diagnoses, 78 outcomes and 
146 nursing interventions. The study identified that it is important to have specific and 
adequate concepts in terms of physical needs for people with dementia. However, 
according to knowledge and theory about nursing care for people with dementia, there 
should be a greater focus on concepts related to basic psychosocial needs such as 
identity, comfort, connection, inclusion and engagement. 

4. Discussion 

The identified subset contained a larger portion of terms related to physical needs 
relative to terms related to psychosocial needs. The results from the focus group 
interview reported views and experiences about the terms in the identified subset that 
did not appear in the written feedback from the participants in the Delphi study. The 
discussion provided important data to clarify the terms perceived as meaningful and 
relevant to nursing practice. Furthermore the focus group helped to identify relevant 
differences of opinion about the concepts and expressions. 

A limitation is that the relevant terms can have been overlooked initially by the 
experts. Another limitation might have been that the participants in the Delphi study 
were not provided the opportunity to explain their opinion and clarify their statements 
orally. Further research should test and implement the subset for EHRs. 
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Abstract. Standardized Care Plans (SCPs) based on ICNP® are currently being 
piloted in the community health care setting in four Norwegian municipalities. The 
goal is that SCPs will improve the quality of nursing documentation, and that they 
will contribute to improved continuity of care and thereby increased patient safety. 
We are studying the implementation process of the SCPs, and will report on 
success criteria for them to become an integral part of everyday nursing 
documentation in community health care.  

Keywords. Community health care, ICNP, Standardized terminology, Electronic 
Health Records,  

1. Introduction 

Nursing documentation in Norwegian community health care has been found to be 
incomplete or lacking important information elements [1]. Nursing documentation of 
high quality is a prerequisite for continuity of care, which generally is a challenge in 
community health care [2]. SCPs are seen as tools for improving nursing 
documentation. The SCPs that are being piloted in Norway are based on ICNP, a 
terminology developed specifically for nursing practice. ICNP has never before been 
used in Norway, and SCPs in general have rarely been used in community health care. 
Thus, we are studying the implementation process carefully to find the success criteria 
of what it takes for SCPs to be taken into use and being seen as useful.  

2. Methods 

The ICNP terminology has been translated into Norwegian, and is yet to be taken into 
use. The Norwegian Nurses Organization has to date developed five SCPs based on 
ICNP terminology that are to be piloted in the community health care setting. Our 
study is using a qualitative approach, combining observations and interviews to answer 
the research questions.  
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3. Results 

Preliminary observations show several tendencies that could be of importance to the 
results. Firstly, the nursing leaders from the four included municipalities show great 
enthusiasm about the SCPs. Secondly, within the nursing group, there is an expressed 
acknowledgement of the need for improving nursing documentation. These are factors 
that most likely will affect nurses’ motivation for using the SCPs.  

4. Discussion 

The quality of nursing documentation will never exceed the knowledge and expertise 
of the provider writing it. SCPs can, if used correctly, contribute to an improvement of 
nursing documentation [3]. However, individualization of the SCPs is pivotal for 
knowing what to do at point-of-care and when. Hence, for SCPs to be successfully 
integrated into nursing practice and become useful tools, nurses need to actually use 
them, and use them correctly.  Involvement, encouragement and positive attitude from 
leaders is a factor well known to have a positive effect on use [4].  Based on this, one 
can assume that the implementation process in community health care will be likely to 
succeed. However, this will be explored in further studies. 
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Abstract. The present study aims to validate 15 terms and definitions for 
submission to the International Classification for Nursing Practice ICNP®. The 
terms were extracted from 148,299 narratives of the evolution of nursing care, free 
texts from Electronic Health Records, in a Brazilian university hospital. These 
terms were mapped with ICNP® 2013 for identifying differences, similarities and 
nonexistent terms. Definitions were made for the 15 most frequent nonexistent 
terms. Five Brazilian experts evaluated the settings through the Content Validity 
Index (CVI). Validation by 68 clinical practice experts is in progress. 2,638 
different terms have been identified. After mapping and analysis, 15 terms were 
selected. Despite the importance of experts’ assessment, the terminology is used 
by nurses in their daily practice. The classification of concepts is essential for the 
development of standards for Electronic Health Records. 

Keywords. Terminology; Electronic Health Records; Classification; Validation 
studies as Topic; Nursing Diagnosis. 

1. Introduction 

The present study is aimed to report the ongoing research on a proposal for updating 
terms of the International Classification for Nursing Practice – ICNP®. The study is 
currently at the stage of validation of new terms identified by experts in clinical 
practice. The use of standardized and validated clinical terminology facilitates the 
inclusion of care patterns in Electronic Patient Records (EPR). 

2. Methods 

Identification was performed based on 148,299 clinical field narratives of the evolution 
of nursing care in Electronic Patient Records (EPR) of a university hospital of Southern 
Brazil in the 2010-2012 period. With the use of Poronto(1), a software for semi-
automatic construction of ontologies in Portuguese, 257,893 terms were extracted. 

The identified terms were mapped using the 2013 version of the ICNP®, and 15 
nonexistent terms were selected for definition and analysis. ISO-18104(2) and the 
principles of terminology of Pavel and Nolet(3) guided the construction of terms. 
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The terms and definitions were subjected to five Brazilian experts in ICNP®. They 
were intentionally selected from scientific publications related to the area. Data 
assessment was based on the content validity index (CVI)(4), which was separately 
calculated for each item(5). The definitions were considered valid when a CVI score > 
0.80 was obtained between the experts.  

Subsequently, the defined terms were arranged according to the 7-axis model of 
the ICNP®. The research is currently being validated by 68 clinical practice specialist 
nurses from two Brazilian university hospitals.  

3. Results 

Based on the EPRs, 2,638 words were identified; of these, after mapping, 2,249 
different terms were obtained. Also, 366 identical terms, 622 similar terms and 443 
terms present in the definition of other terms of the ICNP®.  

After analysis of the terms not present in the ICNP®, 63 new terms were identified. 
Of these, the 15 most frequent nonexistent terms were selected, according to experts’ 
analysis: Agony, Now, Ampoule, Anasarca, Baby crib, Cervical collar, Concussion, 
Bruise, Empty, Stretcher, Fowler position, Speech therapy service, Pull, Surgery unit, 
Via cystostomy. 

4. Discussion 

In the classification of a new term and its respective definition, it is necessary to check 
for possible similarities with current ICNP® terms in order to avoid duplication. This 
process requires knowledge of the different versions and hierarchical construction of 
the classification. 

Despite the importance of validation of new terms by ICNP® experts, these terms 
will be used by nurses in their daily clinical practice. Therefore, their participation in 
the process of validation of new terms is critical. 

One limitation of this study is related to the characteristics of the hospital, which 
led to the identification of terms associated to orthopedics. 
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Abstract. We analyzed in nursing observation planning and practices
circumstances of a breast cancer patient using the Nursing NAVI® Contents. The 
result of this analyzed were clearly that the master plan item was satisfying a vital 
signature, so it could be practiced 100 %. But even if the observation item of in-
out balance were not records so the implementation rate of the 50 %, comparison 
with the Nursing NAVI® Contents. About the item esteemed as required item, like, 
the thing with the low observation implementation rate became clear. We found 
that problem about estrangement of the difference between the planning the 
observation drafting and the implementation. The implementation item can see a 
little tendency much, and later, the plan item will be also a problem about the 
current state to which the necessary item is inferior.

Keywords. Nursing informatics, Structured knowledge, thinking process, 
Professional judgment, Nursing documentation

1. Introduction

We have developed a tool named the Nursing NAVI® including the items for 
nursing observation and nursing action.1)~3) 

We analyzed the Nursing documentation of the Observation plans and practice
records of Breast Cancer compared with Nursing NAVI®

2. Methods

We had selected the 2 cases documentation that included the care plans and the 
practices in all hospitalization period. And analyzed the Nursing documentation of 
the Observation plans and practice records with Nursing NAVI® .

1 Manami Inoue:3-2-1 Sakurabatake, Yamaguchi City, Yamaguchi, 753-0021,Japan  manami@n.ypu.jp

v r

Nursing Informatics 2016
W. Sermeus et al. (Eds.)

© 2016 IMIA and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License.
doi:10.3233/978-1-61499-658-3-1074

1074



3. Results

Almost the observation plans were planning, but the practice record were not found. So 
the vital sign items consistent with the “Nursing NAVI®”. But the in-out balance 
records were not fond ; accordingly only the planning. 

On the other hand, the signs and symptoms were not planning, so only 37% 
compared with “Nursing NAVI®”.

4. Discussion

We think it's affected by 2 reasons. It isn't recorded about the item which has no 
abnormality. It was found that the observed records were limited compared with 
“Nursing NAVI®”.  

On the other hand the numbers of items were added, so that means, nurses add the 
new observation items along the new guidelines. We have to keep probing to reflect the 
latest current state.

5. Acknowledgments

We found that problem about estrangement of the difference between the planning the 
observation drafting and the implementation. The implementation item can see a little 
tendency much, and later, the plan item will be also a problem about the current state to 
which the necessary item is inferior.
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Abstract. The purpose of this study is to develop a low fertility ontology for 
collecting and analyzing social data. A low fertility ontology was developed 
according to Ontology Development 101 and formally represented using Protégé. 
The content coverage of the ontology was evaluated using 1,387 narratives posted 
by the public and 63 narratives posted by public servants. Six super-classes of the 
ontology were developed based on Bronfenbrenner’s ecological system theory 
with an individual in the center and environmental systems impacting their as 
surroundings. In total, 568 unique concepts were extracted from the narratives. Out 
of these concepts, 424(74.6%) concepts were lexically or semantically mapped, 
67(11.8%) were either broadly or narrowly mapped to the ontology concepts. 
Remaining 77(13.6%) concepts were not mapped to any of the ontology concepts. 
This ontology can be used as a framework to understand low fertility problems 
using social data in Korea. 

Keywords. low fertility population, low fertility ontology, ontology, social media 

1. Introduction 

The purpose of this study is to develop a low fertility ontology for collecting and 
analyzing social media data to understand low fertility problems in Korea. 

2. Methods 

A low fertility ontology was developed according to Ontology Development 101 [1]. 
We extracted terms from government policy, policy related research papers, scientific 
literatures and postings on social media on low fertility. We used a top-down approach 
using an individual and their surroundings in Bronfenbrenner’s ecological system 
theory as top classes. Then we further specified sub-classes under these top classes. 
The ontology was formally represented using Protégé. 

The content coverage of the ontology was evaluated using 1,387 narratives posted 
by the public and 63 narratives posted by public servants on the Ministry of Health and 
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Welfare Website. We extracted key concepts from the narratives using natural language 
program (NLP) in R. Extracted concepts were mapped to the ontology concepts by the 
authors and then validated by a third ontology expert. 

3. Results 

In total, 2,681 terms were extracted from government policy, policy related research 
papers, scientific literatures and postings on social media. They included 165 entity 
concepts and 77 synonyms, 418 attribute concepts and 219 synonyms, 1,288 value 
concepts and 514 synonyms. Six super-classes of the ontology were developed using an 
individual and their surroundings in Bronfenbrenner’s ecological model. They are 
‘Individual’, ‘Family’, ‘Workplace’, ‘Childcare and Education’, ‘Policy’, and 
‘Sociocultural Environment’. Figure 1 shows these six super-classes and their 
relationships formally represented in Protégé.  

 
Figure 1. Six Super-classes and Their Relationships of the Ontology 

For the content coverage of the ontology, 473 unique concepts were extracted from 
the public’s postings and 95 from the public servants’ postings. Out of these 568 
concepts, 424(74.6%) concepts were lexically or semantically mapped, and 67(11.8%) 
concepts either broadly or narrowly mapped to the ontology concepts. Remaining 
77(13.6%) concepts were not mapped to any of the ontology concepts. 

4. Discussion 

A low fertility ontology based on an ecological model was developed in this study. The 
concepts in our ontology could represent most of terms extracted from the narratives on 
low fertility posted by the public and public servants. This ontology can be used as a 
framework to understand low fertility problems using social data in Korea from the 
individual’s perspective and the policy makers’ perspective. 

5. Acknowledgments 

This research was supported by the National Research Foundation of Korea (NRF) 
funded by the Korea government (MSIP) (No. 2010-0028631 and NRF-
2015R1A2A2A01008207).  

6. References 

[1] N.F.Noy, D.L.McGuinness. Ontology Development 101: A Guide to Creating Your First Ontology. 
Stanford Knowledge Systems Laboratory Technical Report. 2001 

J.-H. Lee et al. / Development and Evaluation of a Low Fertility Ontology 1077



Mapping Wound Assessment Data 
Elements in SNOMED CT 
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Abstract. The use of standardized terminologies is an essential component to 
support interoperability in electronic health records. In British Columbia, Canada, 
a commonly used nursing wound assessment template was mapped to SNOMED 
CT. Preliminary results have found that 50.8% of the wound assessment data 
elements had direct matches to concepts within SNOMED CT. Results of this 
mapping activity have produced a set of mapped wound assessment parameters to 
SNOMED CT. 

Keywords. Standardized Terminology, SNOMED CT, Wound Assessment 

1. Introduction 

The use of standardized terminologies is an essential component to support 
interoperability between disparate electronic health records (EHRs) [1]. In British 
Columbia, Canada, nurses in all provincial health authority hospitals, community care 
units, and residential care facilities use the same wound assessment template. However, 
this wound assessment is not being shared between different EHRs. As a measure to 
support our provincial health authority to move forward with interoperable solutions, 
work has begun to map this wound assessment template to the Systematized 
Nomenclature of Medicine – Clinical Terms (SNOMED CT). The purpose of this 
poster is to present the mapping activity of wound assessment data elements to 
SNOMED CT. 

2. Methods 

Access to SNOMED CT, through the browser CliniClue® Xplore (January 2015 
edition), was made available through membership from Canada Health Infoway. Using 
this browser, 116 wound assessment data elements were mapped to SNOMED CT. 
Matches were determined on the criteria of direct match (pre-coordinated), one-to-
many, no match, or vague data element [2]. These 116 data elements will also be 
compared for rate of equivalence, to the 419 skin inspection, wound assessment and 
pressure ulcer assessment data elements mapped to SNOMED CT and Logical 
Observations Identifiers Names and Codes (LOINC) completed by Harris et al. [3]. 
Once completed, the results of these 116 mapped data elements will be validated by a 
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second wound care clinician for agreement of clinical mapping and concept 
interpretation. 

3. Results 

Preliminary results have indicated that 59 data elements have direct matches (50.8%); 8 
data elements have one-to-many matches; 34 data elements have no matches, and 15 
data elements were considered to be too vague to make a match to a SNOMED CT 
concept. The next phase will include comparison to an existing mapped wound 
assessment data set, as well as, validation of mapping results by a second wound care 
clinician. Final results will be re-evaluated based on this further analysis. 

4. Discussion 

This mapping activity will produce a set of wound assessment data elements that have 
been mapped to SNOMED CT. This mapping activity may also indicate nursing wound 
assessment concepts missing within the SNOMED CT database.  

Finally, this analysis will inform the next stage of work planned by the first 
author; that of mapping further nursing wound assessment data elements to 
standardized clinical terminologies (i.e.: lower leg and ostomy assessment). This future 
work will consider the advantages and challenges clinical terminologies possess for 
nursing care concepts, as well, provide recommendations to health care organizations 
navigating this reality.  

5. Acknowledgments 
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Lightweight Expression of Granular 
Objects (LEGO) Content Modeling Using 
the SNOMED CT Observables Model to 

Represent Nursing Assessment Data  
Christie Johnson, ARNP-BC1  

Apelon, Inc. 

Abstract. This poster presentation presents a content modeling strategy using the 
SNOMED CT Observable Model to represent large amounts of detailed clinical 
data in a consistent and computable manner that can support multiple use cases. 
Lightweight Expression of Granular Objects (LEGOs) represent question/answer 
pairs on clinical data collection forms, where a question is modeled by a (usually) 
post-coordinated SNOMED CT expression. LEGOs transform electronic patient 
data into a normalized consumable, which means that the expressions can be 
treated as extensions of the SNOMED CT hierarchies for the purpose of 
performing subsumption queries and other analytics. Utilizing the LEGO approach 
for modeling clinical data obtained from a nursing admission assessment provides 
a foundation for data exchange across disparate information systems and software 
applications.  Clinical data exchange of computable LEGO patient information 
enables the development of more refined data analytics, data storage and clinical 
decision support.  

Keywords. Electronic clinical data, nursing assessment, lightweight expressions of 
granular objects, observables model, content modeling 

1. Introduction 

Electronic clinical data gathered from nursing admission assessments provide the most 
essential information needed to commence the discharge planning process and provide 
the foundation for the delivery of patient-family centered care. The LEGO modeling 
approach has been used to represent data elements typically included within a nursing 
admission assessment. Lightweight Expression of Granular Objects (LEGO) is a 
strategy to capture complex clinical statements by combining small information units 
based on standard terminologies. LEGOs are thus conceptually similar to Lego® 
building blocks, in that small standardized pieces can be combined to create large, 
complex structures.  Although many standard terminologies exist, LEGOs rely heavily 
on SNOMED CT, which is emerging as the de facto standard for structured clinical 
documentation because of its wide domain coverage and formal semantic structure.  
The use of SNOMED CT exploits the integration of several American Nurse 
Association (ANA) recognized nursing terminologies1. 
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2. Methods 

Apelon developed a comprehensive LEGO Modeling Style Guide by applying the 
Understandable, Reproducible, Useful (URU) principle, which explains the LEGO 
framework in detail and current thinking (based on discussions with the IHTSDO 
Observables Project Group and the VA) on how to apply the Observables Model to 
questions on clinical data collection forms. A repeatable process for modeling LEGOs 
was developed to represent clinical concepts in order to ensure a consistent approach. 

Apelon also created a specialized software tool, the LEGO Editor, in close 
conjunction with clinical and informatics stakeholders. Although the tool has not been 
formally evaluated, anecdotal evidence from users indicates that it has improved both 
the productivity and the consistency of modeling work as compared to prior, manual 
methods. 

3. Results  

The more than 9000 LEGOs created to date demonstrate the feasibility of using the 
Observables Model to represent “presence observables,” which commonly appear on 
clinical data collection forms as questions asking whether a particular condition is 
observed to be present or absent in a patient. 

4. Discussion 

The number of LEGOs completed to date and the breadth of subject areas modeled 
demonstrate the feasibility of using this framework. While other clinical content 
modeling efforts have been undertaken, none follows the formal semantics of 
SNOMED CT as closely as LEGOs. This semantic infrastructure offers a greater 
likelihood of achieving true semantic interoperability. It is clearly possible to model 
items on electronic data collection forms, such as nursing admission assessment forms, 
as SNOMED CT expressions within a larger framework intended to support refined 
data analytics, data storage and clinical decision support. 
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Implementation of Improvements in an 
Electronic Documentation Nursing Process 
System Structured on NANDA -I, NOC and 

NIC (NNN) Classification 
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bDepartment of Nursing and Health Sciences, California State University East Bay, 

USA 

Abstract. The aim of this study was to present the experience of a teaching 
hospital with the implementation of improvements to an electronic documentation 
system of the nursing process (PROCEnf-USP®). The improvements were based 
on functional performance and technical quality of the system. It was adopted 
Scrum ™ method for version control PROCEnf-USP® by enabling agility, 
flexibility and possibility of integration between development and users. The 
PROCEnf-USP® has been used since 2009 and has professional and academic 
environments. The current version lets you generate reports and supports decisions 
about diagnoses, outcomes and interventions. It is provided the use of indicators to 
monitor results and registration at the point of care. The establishment of important.  

Keywords.  Nursing Information Systems; Information Systems; Nursing 
Diagnoses, Classification System; Nursing Process. 

1. Introduction 

Classification systems are instruments to improve the reliability, validity and usability 
of the nursing documentation1 The implementation of the NNN linkages (classifications 
of nursing diagnoses, outcomes and interventions) in electronic nursing documentation 
systems encourages nurses to adopt the nursing process and improves both diagnostic 
accuracy and, therefore, patient outcomes.2 The aim of this study was to present the 
experience of a teaching hospital with the implementation of improvements to an 
electronic documentation system of the nursing process (PROCEnf-USP®). 
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2. Methods 

The improvements were based on functional performance and technical quality of the 
system. It was adopted Scrum ™ method for version control PROCEnf-USP® by 
enabling agility, flexibility and possibility of integration between development and 
users. 

3. Results  

The PROCEnf-USP® has been used since 2009 and has professional and academic 
environments. The current version (Figure 1) lets nurses and students generate reports 
and supports decisions about diagnoses, outcomes and interventions. It is provided the 
use of indicators to monitor results and registration at the point of care. The system  
performance improvement is the ergonomics for users. 

 
Figure 1. PROCEnf-USP® - Current version of the system 

 
 

4. Conclusion 
 

The establishment of continuous improvement through evaluation, monitoring, 
updating and testing is important for improvement the ergonomic of the electronic 
documentation system of the nursing process.  
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Abstract. A terminology for nursing assessments does not exist to support 
exchange of information and research. A team of nurse informaticts collaborated 
to create a standard for medical/ surgical assessment terms coded in LOINC and 
SNOMED CT. Nursing assessments represented 106 observation (50% new 
LOINC), and 348 Values (20% New SNOMED CT) organized into fifteen panels 
(86% new LOINC). 

Keywords. Assessment, LOINC, SNOMED CT, Medical/Surgical Nursing, 
Nursing Informatics  

1. Introduction 

Terminology standardization is key to sharable comparable data. Recently, the 
American Nurses Association released a position statement stating The American 
Nurses Association (ANA) released a position statement recommending that “when 
exchanging a C-CDA with another setting for problems and care plans, SNOMED 
CT® and LOINC® should be used for exchange.”1 This poster illustrates the 
standardization of medical surgical assessment using LOINC and SNOMED CT. 

2. Methods 

A team of nurse informaticists organized through the University of Minnesota Big Data 
Conference collected medical/surgical nursing assessments from six large 
organizations. The data were analyzed to identify common observations between all 
institutions. The answers (values) for each observation were harmonized. LOINC 
panels and observations, and SNOMED CT values were mapped and new codes 
submitted when needed.  
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3. Results 

The standardized nursing assessments represented 106 observations (50% new LOINC), 
and 348 Values (20% new SNOMED CT) organized into 15 panels (86% new LOINC). 
Missing LOINC and SNOMED CT content were submitted for inclusion in future 
updates.  Some of the assessment panels included subpanels (indicated in Figure 1).  

Missing SNOMED CT content was submitted to the U.S. SNOMED CT® Content 
Request System. For each of the major panels, a LOINC “impression” code was 
created for documentation of nursing judgments using “Within Defined Limits”.  

 
Figure 1: LOINC physiologic assessment framework. 

4. Discussion 

This project is the first phase for standardization of nursing assessments and working 
through the standards development process from a bottom-up perspective.  The results 
are intended to be only a minimum set of medical/surgical assessments and much work 
is yet to be done before complete interoperability can be achieved. 
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