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WELCOME TO WISH 2013 
 THE WORKSHOP ON INTERACTIVE SYSTEMS IN HEALTHCARE 

Addressing the complex interplay among human, organizational, and technological systems in 
healthcare is critically important. At the intersection of these systems lies a significant research 
area that has the potential to impact quality, safety, efficiency, and effectiveness of health care in 
America. Although new research initiatives aim at better aligning health information technology, 
real clinical practice, and design of technologies informed by the best practices in human factors 
and human-computer interaction, current efforts are spread out in several disjointed research 
communities, without established pathways for transfer of knowledge and expertise. 

At WISH 2013, researchers and practitioners with interests in health information technology 
come together to promote deeper and more profound connections among the biomedical 
informatics, human-computer interaction, medical sociology and anthropology communities. The 
gathering of these communities in a focused conference will lead to the development of new 
methods, approaches, and techniques to improve the design, adoption, and use of health 
information technology (HIT). This workshop is designed to foster conversation, bridge 
communities, and develop a shared body of knowledge. 

WISH 2013 offers an exciting program, including keynote speeches, invited and peer-reviewed 
panels, and poster exhibitions. 
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OPENING KEYNOTE 
Rachael L. Fleurence, PhD, is the Program Director for CER 
Methods and Infrastructure at the Patient-Centered Outcomes 
Research Institute (PCORI). Under this remit, she is 
responsible for PCORI’s program to set up the National 
Patient-Centered Clinical Research Network. Prior to PCORI, 
Dr. Fleurence worked in the field of health outcomes and 
comparative effectiveness research and was a senior leader at 
United BioSource Corporation where she led outcomes 
research teams. Dr. Fleurence received a BA from Cambridge 
University (United-Kingdom), a MA in business management 
from ESSEC-Paris (France), and a MSc and PhD in health 
economics from the University of York (United-Kingdom). 

 

Building the research infrastructure: the national patient-centered clinical 
research network 

Among the Patient Centered Outcomes Research Institute (PCORI)’s most important initiative’s 
is the $68 million commitment to build a National Patient-Centered Clinical Research Network 
designed to improve the nation¹s capacity to conduct comparative effectiveness research (CER) 
studies. Our vision is to create a large, highly representative electronic data infrastructure that 
will facilitate efficient, large-scale observational research studies and the conduct of prospective 
pragmatic clinical trials within delivery systems. The network will foster research by working to 
establish a library of clinical data, drawn from electronic health records and other data sources, 
which is captured and stored in standardized, interoperable formats. 

The presentation will describe the national data infrastructure which will consist of three main 
parts. The program kicks off fully in January 2014: 

• 8 Clinical Data Research Networks (CDRNs), system-based networks ‹originating in 
healthcare systems such as hospitals, health plans, or practice based networks ‹ with the 
potential to become components of a national electronic network. 

• 18 Patient-Powered Research Networks (PPRNs), activated groups of patients interested 
in forming a research network and participating in research. 

• A Coordinating Center (CC), which will connect all CDRNs and PPRNs in addition to 
providing technical and logistical support and assisting in the evaluation of the program. 

The presentation will also describe some of the challenges ahead. 
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THEME KEYNOTE 
Geraldine Fitzpatrick, PhD, is a Professor of Design and 
Assessment of Technology in the Faculty of Informatics at the 
Vienna University of Technology, and Head of the Institute of 
Technology Design and Assessment, and Head of the Human 
Computer Interaction Group.  Her research is at the 
intersection of social and computer sciences, with a particular 
interest in technology-support for healthcare, health and well-
being and older people, and supporting collaboration/social 
interaction and quality of life more generally. She was 
previously Director of the Interact Lab at the Uni of Sussex, 
User Experience consultant at Sapient London, Snr 
Researcher at the Center for Online Health and the Distributed 

Systems Technology Centre in Australia, and also has a clinical background. She is a co-editor 
of CSCW journal, plays key roles in CSCW/CHI related international conferences, and is co-
author with Gunnar Ellingsen of “A Review of 25 Years of CSCW Research in Healthcare: 
Contributions, Challenges and Future Agenda”. 

 

Towards designing Health IT that works – lessons from 25 years of 
HCI/CSCW research 

The promises of IT for transforming healthcare have been around for decades, from single site 
EPRs in the 1970s, to recent large-scale national initiatives. Yet despite significant investments 
and years of experiences, many initiatives continue to be extremely problematic and are yet to 
produce effective outcomes. Further, research studying health IT deployments appears in diverse 
disciplinary venues, making it difficult to fully account for what is going on. HCI/CSCW 
constitute one such venue. In this talk I will present a critical overview of some of the health-IT-
related research that has been published in HCI/CSCW over the last 25 years, based on a review 
conducted with colleague Gunnar Ellingsen.  One of the unique features of this research is its 
accounting for the complex situated realities of putting health IT to work in everyday contexts, a 
bottom-up view using largely qualitative methods and taking the broader socio-technical context 
of work as its unit of analysis. This unique feature, however, also presents a challenge, especially 
for how to translate findings for national-scale initiatives. If we are to have future health IT 
systems that really work, we need more engagement at the intersections of disciplines and 
between bottom up and top down perspectives.  
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CLOSING KEYNOTE 
Jiajie Zhang, PhD, is the dean of The University of Texas School 
of Biomedical Informatics at Houston, where he also holds the Dr. 
Doris L. Ross professorship and serves as director of the National 
Center for Cognitive Informatics and Decision Making in 
Healthcare, for which he is principal investigator of the Strategic 
Health IT Advanced Research Projects Program’s patient-centered 
cognitive support initiative. Zhang has spent the past two decades 
conducting research in biomedical informatics, cognitive science, 
human-centered computing, decision making and information 
visualization. As an educator, he has taught courses in human-
computer interaction, electronic health record usability, information 
visualization and technology-mediated social dynamics. 

 

EHR Usability: Current Status and Future Directions 

EHR has great potential to increase care quality, efficiency, and safety through its wide adoption 
and meaningful use.  This is the major rationale behind the national HIT Initiative, started by 
President Bush in 2004 and strengthened by President Obama in 2009 with the $19 billion 
HITECH Act under ARRA, to have every American’s medical records on computers by 2014. 
However, there are non-trivial gaps between the status quo and the potential of EHR, mostly due 
to cognitive, financial, security/privacy, technological, social/cultural, and workforce challenges. 
These challenges have been addressed by the rich portfolio of programs at the Office of the 
National Coordinator, including Meaningful Use, Regional Extension Centers, Health 
Information Exchange, Beacon Communities, and the SHARP programs. In this presentation, the 
speaker will review the current status of EHR usability, present the progress of the SHARP-C 
work on EHR usability, and discuss the future directions of EHR usability research and practice.  
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INVITED PANELS 
 
Funding of Interdisciplinary Research in Interactive Systems in 
Healthcare 
 
Panelists: 
Rachael L. Fleurence, PhD, Program Director for CER Methods and Infrastructure, Patient-Centered Outcomes 
Research Institute  
Valerie Florance, PhD, Associate Director for Extramural Programs, National Library of Medicine 
Misha Pavel, PhD, Program Director, Smart and Connected Health, National Science Foundation 
Jonathan White, MD, Director, Health Information Technology Portfolio, Agency for Healthcare Research and 
Quality 
 
Moderator: 
Patricia Flatley Brennan, MSN, PhD, University of Wisconsin-Madison  
 
 

Rachael L. Fleurence, PhD, is the Program Director for CER Methods 
and Infrastructure at the Patient-Centered Outcomes Research Institute 
(PCORI). Under this remit, she is responsible for PCORI’s program to 
set up the National Patient-Centered Clinical Research Network. Prior to 
PCORI, Dr. Fleurence worked in the field of health outcomes and 
comparative effectiveness research and was a senior leader at United 
BioSource Corporation where she led outcomes research teams. Dr. 
Fleurence received a BA from Cambridge University (United-

Kingdom), a MA in business management from ESSEC-Paris (France), and a MSc and PhD in 
health economics from the University of York (United-Kingdom). 

 
 
Valerie Florance, PhD, heads the extramural grants division of the 
National Library of Medicine at NIH, which awards research, career 
and training grants in the area of biomedical informatics. Before 
coming to NLM, Valerie spent three years at the Association of 
American Medical Colleges, leading two expert committees in the 
development of a roadmap for the use of information technologies in 
healthcare and biomedical research. She has held faculty and 
administrative positions at the University of Rochester Medical 

Center, Johns Hopkins Medical Institutions, and the University of Utah. Valerie’s research 
interests are knowledge representation for clinical problem solving and information retrieval. She 
was a member of the National Research Council/National Academy of Sciences study that 
published Networking Health: Prescriptions for the Internet. Valerie is a Fellow of the American 
College of Medical Informatics. 
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Misha Pavel, PhD, is currently a Program Director at the National Science 
Foundation in charge of a program called Smart Health and Wellbeing. 
Concurrently, he has an appointment as a professor in the Department of 
Biomedical Engineering, with a joint appointment in the Department of 
Medical Informatics and Clinical Epidemiology, at Oregon Health and 
Science University. Previously, he was a chair of the Department of 
Biomedical Engineering and the Director of the Point of Care Laboratory, 
which focuses on unobtrusive monitoring, neurobehavioral assessment and 

computational modeling. His current research is focused on technology that would enable 
transformation of healthcare to be proactive, evidence-based, distributed and patient-centered. 
Prior to his academic career, he was a member of the technical staff at Bell Laboratories, where 
his research included network analysis and modeling. His current research is at the intersection 
of computational modeling of complex behaviors of biological systems, engineering, and 
cognitive science with a focus on information fusion, pattern recognition, augmented cognition, 
and the development of multimodal and perceptual human-computer interfaces. He developed a 
number of quantitative and computational models of perceptual and cognitive processes, eye 
movement control, and a theoretical framework for knowledge representation; the resulting 
models have been applied in a variety of areas, ranging from computer-assisted instruction 
systems, to enhanced vision systems for aviation, to augmented cognition systems. He has a 
Ph.D. in experimental psychology from New York University, an M.S. in electrical engineering 
from Stanford University, and a B.S. in electrical engineering from the Polytechnic Institute of 
Brooklyn. Misha Pavel is a Senior Member of IEEE. 
 
 

 
Jon White, M.D., directs the Health Information Technology (Health IT) 
Portfolio at the Federal Agency for Healthcare Research and Quality 
(AHRQ). Dr. White sets the programmatic direction of AHRQ’s Health 
IT projects, and leads a team of diverse and talented individuals at the 
Agency. Under his leadership, AHRQ programs have fueled and 
informed the tremendous expansion of health IT to improve health care 
quality. He is also a leading contributor to AHRQ’s other key initiatives 
and is an active partner to health IT programs across the Federal 

government, including the Office of the National Coordinator, the Centers for Medicare and 
Medicaid Services, and the Veteran’s Health Administration. Dr. White has implemented 
provisions of a number of major Federal health care initiatives during his service at AHRQ. He 
participates in several national initiatives to improve the quality of American healthcare. Dr. 
White trained in family medicine at the University of Virginia and Lancaster General Hospital in 
Pennsylvania. He is a recipient of the national AAFP Award for Excellence in Graduate 
Education. 
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Publishing across Disciplines 

Panelists: 
Gunther Eysenbach, MD, MPH, Editor-in-chief of the Journal of Medical Internet Research 
Christoph Lehmann, MD, Editor-in-Chief of the Journal of Applied Clinical Informatics  
Charles Safran, MD, MS, Editor-in-Chief of International Journal of Medical Informatics  
Edward H. Shortliffe, MD, PhD, Editor-in-Chief of the Journal of Biomedical Informatics 

Moderator: 
Lucila Ohno-Machado, MD, PhD, Editor in Chief, Journal of the American Medical Informatics Association  
 
 
 
Gunther Eysenbach, MD, MPH, FACMI is recognized by many as one of the leading 

researchers in the field of eHealth and Internet & Medicine, and is 
producer, editor and publisher of influential knowledge translation 
products and web ventures. He is currently Senior Scientist at the Centre 
for Global eHealth Innovation at the Toronto Research Institute/Toronto 
General Hospital. He also holds an academic appointment as Professor 
at the Department of Health Policy, Management and Evaluation, 
University of Toronto, is Visiting Professor at the University of Twente, 
Faculty of Behavioural Sciences, Enschede, The Netherlands. 

 
He founded and headed the first research group on cybermedicine and eHealth worldwide at the 
University of Heidelberg between 1999 and 2001, where his main research interest was 
consumer health informatics, and came to Canada in March 2002 to help establishing the Centre 
for Global eHealth Innovation in Toronto. 
 
He is author of a textbook for computers in medicine (which he wrote at the age of 24), editor of 
a book on computers for physicians, publisher, founding editor and editor-in-chief of the Journal 
of Medical Internet Research, the leading peer-reviewed eHealth journal, which is now (with an 
Impact Factor of 4.7 in 2010) ranked the #1 medical informatics journal in the world, and #2 in 
health services research, and which was also one of the first open access journals in medicine. 
Dr. Eysenbach has authored more than 120 publications, including almost 40 book-chapters as 
well as several pioneer studies and comments on cybermedicine, e-health and Consumer health 
informatics, published in respected international journals such as JAMA, BMJ, and the Lancet. 
 
He has also organized and chaired dozens of international workshops, seminars, and conferences, 
including the World Congress on Internet in Medicine in 1998 and 2006. He is founder and 
producer of the Medicine 2.0 conference series (World Congress on Web 2.0, mhealth and social 
media in health). 
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Christoph Lehmann, MD, is Professor for Pediatrics and Biomedical 
Informatics at Vanderbilt University. He conceived and launched the journal 
Applied Clinical Informatics, devoted to original research and commentary on 
the use of computer automation in the day-to-day practice of medicine and he 
served as the Editor-in-Chief since its inception. In 2009, he co-edited Pediatric 
Informatics, the first textbook on this subject. 
 
Dr. Lehmann has served on the board of the American Medical Informatics 
Association since 2008 and currently serves as the organizations secretary. In 

2010, he was inducted as a fellow into the American College of Medical Informatics and in 2012 
he became Vice Presidents of the International Medical Informatics Association in 2012 in 
charge of the IMIA Yearbook. 
In 2010, Dr. Lehmann was appointed Medical Director of the Child Health Informatics Center 
for the American Academy of Pediatrics. Dr. Lehmann serves on the Examination Committee of 
the American Board of Preventive Medicine, Subcommittee for Clinical Informatics. 
 

 
Charles Safran, MD, MS, is a primary care internist who has devoted his 
professional career to improving patient care through the creative use of 
informatics.  He is Chief of the Division of Clinical Informatics, Beth Israel 
Deaconess Medical Center and Associate Professor of Medicine Harvard 
Medical School.  He is the past President and Chairman of American Medical 
Informatics Association and was previously Vice-President of the 
International Medical Informatics Association.  He is an elected fellow of 
both the American College of Medical Informatics and the American College 

of Physicians.  Dr. Safran is co-Editor of the International Journal of Medical Informatics and a 
council member of the Health on the Net (HON).  Dr. Safran has helped develop and deploy 
large institutional integrated clinical computing systems at the Beth Israel Deaconess Medical 
Center and the Brigham and Women’s hospital.  At the Beth Israel Deaconess Medical Center he 
led the development and deployment of their electronic health records which are used in all areas 
of ambulatory clinical practice.  He has also worked on clinical decision support systems to help 
clinicians implement care guidelines, select diagnostic strategies for cancer patients, and   treat 
patients with HIV/AIDS.  He has developed telemedicine solutions to support parents with 
premature infants called Baby CareLink that he brought to the national market through a 
company he founded.  Dr. Safran has over 150 publications and speaks to national and 
international audiences.  He has testified for the U.S. Congress on Health IT.  He graduated cum 
laude in Mathematics and hold a Master’s degree in mathematical logic and a Doctor of 
Medicine all from Tufts University. 
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Edward H. Shortliffe, MD, PhD, is Professor and Senior Advisor for Health 
Solutions at Arizona State University. He also holds academic positions as an 
Adjunct Professor of Biomedical Informatics at Columbia University, Adjunct 
Professor of Public Health (Quality and Medical Informatics) at Weill Cornell 
Medical College, and as a Scholar in Residence at the New York Academy of 
Medicine in New York City.  Previously he served as President and Chief 
Executive Officer of the American Medical Informatics Association (2009-
2012).  He has also held academic appointments at the University of Texas 

Health Sciences Center in Houston (2009-2011), the University of Arizona (2007-2009), 
Columbia University (2000-2007), and Stanford University (1979-2000).  Both a computer 
scientist and a physician, Dr. Shortliffe is an elected member of the Institute of Medicine of the 
US National Academy of Sciences.  He has also been elected to fellowship in the American 
College of Medical Informatics (ACMI) and the American Association for Artificial 
Intelligence.  A Master of the American College of Physicians, he received the ACM’s Grace 
Murray Hopper Award in 1976 and ACMI’s Morris F. Collen Award in 2006.  Currently Editor-
in-Chief of the Journal of Biomedical Informatics and a well-known textbook on Biomedical 
Informatics, Dr. Shortliffe has authored over 300 articles and books in the fields of biomedical 
computing and artificial intelligence. 
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Shmuel Reis, MD, MHPE4, Andre Kushniruk, PhD3, Amitai Ziv, MD, MHA5, 
Aviv Shachak, PhD1,6 
1Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, 
Canada; 2Department of Family and Community Medicine, Sunnybrook Health Sciences 
Centre, Toronto, Canada; 3School of Health Information Science, University of Victoria, 
Victoria, Canada; 4Bar-Ilan University Faculty of Medicine in the Galilee, Safed, Israel; 
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Differences for Users With and Without Major Depressive Disorder:            15 
Usability of a Behavioral Intervention Technology for Increasing Antidepressant  
Medication Adherence 

Colleen Stiles-Shields, MA1, Enid Montague, PhD2, Jenna Duffecy, PhD1,  
David C. Mohr, PhD1 
1Center for Behavioral Intervention Technologies, Department of Preventive Medicine, 
Feinberg School of Medicine, Northwestern University, Chicago, IL; 
2Department of Medicine, Division of General Internal Medicine and Geriatrics, Feinberg 
School of Medicine, Northwestern University, Chicago, IL 
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N. Dustin Schultz, MS1, Ryan Butcher, MS, MBA1, Phillip B. Warner, MS1, Peter Mo, MS1, 
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2Boston University School of Medicine, Boston, MA 

 
Iterative Design of a Clinical Decision Support System Informed by a Mixed           25 
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3Department of Health Management & Informatics, University of Missouri School of 
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Abstract 

This panel is aimed at addressing the methodological challenges of conducting information systems research in 
clinical environments. Panelists will present barriers they have encountered and the approaches they have used in 
their own clinical systems research programs. The intention is to encourage WISH attendees to engage in clinical 
systems research by addressing any concerns and frustrations regarding methodological barriers to systems impact. 
This is an important panel to have at WISH in order to engage the community in cementing its relationship to the 
AMIA conference it is organized within. 

Introduction 

The CSCW and HCI fields have historically contributed a growing body of empirical and conceptual knowledge 
about coordination, collaboration, communication, sensemaking, information seeking and information use in clinical 
settings in order to inform the design of electronic heath records (EHRs) and other clinical information systems [1-
7]. This contribution is reflected in the tight relationship between the AMIA conference and WISH workshop, which 
is now going into its fourth year. Recently, however, there has been a shift of focus to personal health informatics 
and patient-centered systems design [9, 9]. While we attribute this increasing interest in the patient-centered research 
to the explosion of technologies and practices focused on wellness, we also believe this shift may have been spurred 
by the methodological and practical challenges of conducting research in clinical settings. Even so, there are a 
number of researchers who have successfully navigated the clinical terrain and, in the process, have collected 
lessons-learned that could be of interest to the WISH community. 

Our focus on the methodological challenges of engaging in research in the clinical sphere in this panel is intentional 
for two reasons. First, compared to studying interactions between a patient and a medical device, studies of clinical 
work take into account interactions among a wide variety of factors and agents, including people, technologies and 
organizational routines [10, 11]. The methodological approaches and practical impact of such research are therefore 
more challenging. Second, the AMIA community has been traditionally focused on clinical systems design. Given 
the tight relationship between AMIA and WISH, the WISH community should continue to strive to contribute our 
unique socio-technical approaches and viewpoints [12]. 

We have gathered a panel of four scholars in the WISH community who have studied work in clinical settings from 
a variety of perspectives, including US and non-US based practices, and medical and non-medical backgrounds. 
Although the work of all four panelists focuses on similar medical settings, the approaches and strategies to 
overcome challenges are diverse. Between them, panelists have used a wide array of techniques to study issues of 
collaboration, work coordination, system use, and information sharing in different clinical units. The four panelists 
will share experiences in conducting their research and discuss the implications of their studies. These individual 
stories will then serve as the material for an open discussion. 

Structure 

The session will be moderated by Helena Mentis.  It will begin with a five-minute presentation by the moderator to 
describe the purpose and format of the panel, and to introduce the panelists. This will be followed by 10-minute 
presentations by panelists detailing experiences, approaches and outcomes of their exemplar studies. We will then 
open the floor to discussion among panelists and with the audience in the remaining 15 minutes. 

The goal of this session is to open discussion and sharing around experiences and outcomes of research in clinical 
environments. Although we expect that topics will emerge through the discussion, some of the questions that may 
help structure the conversation are as follows:  
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• What are the approaches to studying clinical work and technology design that have led to successes in the 
clinical systems domain? 

• How can we apply the findings and implications of clinical information systems research to real-world 
healthcare settings given the challenges in technology adoption and use in healthcare? 

• How can we assess the practical impact of clinical information systems research given the slow pace of 
transferring research results into the real-world deployment?  

Panelists 

Helena Mentis is an Assistant Professor in the Department of Information Systems at the University of Maryland-
Baltimore County. Through qualitative techniques, Helena has examined the challenges clinical healthcare providers 
face in sharing and understanding ambiguous and interpretive health information. She has most recently been 
studying issues of embodied collaboration and communication around health information in the operating room in 
both the US and the UK [2].  

Aleksandra Sarcevic is an Assistant Professor at the College of Information Science and Technology at Drexel 
University. She has conducted a series of field studies at several adults and pediatrics US Level 1 trauma centers and 
emergency departments to gain a deeper understanding of the complex work of emergency medical teams. Through 
the analysis of communication, collaboration, decision-making, and information seeking, Aleksandra aims to 
identify inefficiencies in the work processes and opportunities for technology support [4]. 

Rebecca Randell is a Senior Translational Research Fellow in the School of Healthcare at the University of Leeds, 
UK. She has studied a range of primary and secondary care settings, gathering qualitative data on work practice to 
inform technology design and to explore the impact of new technologies. This has included undertaking a multi-site 
study of patient transfers and shift handovers across eight varied hospital settings in order to develop a model to 
support technology design and evaluation [7]. 

Paul Gorman is Associate Professor in the Department of Medical Informatics and Clinical Epidemiology and the 
Department of Medicine at Oregon Health & Science University. He divides his time about equally between 
supervising patient care in the hospital, teaching medical and informatics students; and multidisciplinary research to 
understand sociotechnical aspects of information use in patient care. His work has addressed (1) the information 
seeking of clinicians, (2) information sharing and collaboration in critical care, (3) health professional work 
practices and patient safety; (4) development of HIT for multidisciplinary medication management; and (5) 
implementation of HIT in rural primary care settings [10, 11, 12]. 
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ABSTRACT 
Within the domain of health care, research related to the concept of work has focused primarily on the 
activities performed by health care providers. However, the concept of work has been extended in both the 
human factors and social science literatures to include nonpaid activity, such as that engaged in by 
patients for self-care and self-management. As patients’ responsibilities increase, there is a pressing need 
to better understand their experiences of health care work and to use this knowledge as a foundation for 
relevant HIT design. The purpose of this panel is to present a multidisciplinary discussion of the work 
patients engage in for self-care and self-management and the implications of this work for HIT design. This 
panel will consist of experts in the fields of human factors engineering, medical anthropology, and 
information science. The panel will have two parts: 1) a presentation of four frameworks that can be used 
to address the methodological challenges of studying patient work and examples of their application within 
the domain of health IT design and, 2) a mapping of future research directions at the intersection of patient 
work and health IT design.  

Work practice research in health care has almost exclusively focused on those employed by the health care 
system, rather that those served by it. Yet the concept of work has been extended in both the human factors 
and social science literatures to include nonpaid activity1,2, such as that engaged in by patients for self-care 
and self-management. There is a need to better understand patients’ experiences of health care work as the 
burden of work being assigned to patients is increasing in both volume and complexity. Understanding how 
patients integrate such tasks into everyday life can provide valuable information to designers of informatics 
tools and other supportive technologies. The purpose of this panel is to present a multidisciplinary 
discussion of the methodological challenges and benefits of studying patient work. Panelists will be experts 
in human factors engineering, medical anthropology, and information science. The panel will consist of two 
parts: 1) a discussion of frameworks for studying patient work and a presentation of research projects 
employing these frameworks within the domain of health IT design, and 2) a mapping of future directions 
at the intersection of patient work and health IT design. The panel will be interactive and involve 
substantial discussions with the audience.  

Part One 
With heavy reliance on observational data collection methods, attempting to characterize patients’ work 
outside the boundaries of the institution presents methodological and analytical challenges. These 
challenges include how to capture the range of work tasks with fidelity to context, and how to characterize 
relationships among actors, tasks, artifacts and context in a way that is useful for the research and design 
audiences. Several frameworks from the fields of human factors engineering and the social sciences make 
studying patient work tractable by providing a structure for conceptualizing patient work. Panelists will 
present these frameworks, including their similarities and differences, and present the application of these 
frameworks to specific research projects. These frameworks and research projects are described below.  
1. Framework: SEIPS 2.0, is a macroergonomic framework of the structures, processes, and outcomes of 

the work of health care professionals, patients, and families3. The work structure depicted in SEIPS 2.0 is 
a sociotechnical work system of six interacting components: person(s), tasks, tools and technologies, 
organization, internal environment, and external environment. SEIPS 2.0 specifies three types of work 
process or activity: professional work (agent = professional(s)), non-professional work (agent = 
patient(s), family, and other non-professionals), and collaborative professional-patient work (co-agency). 
These processes result in patient, professional, and organizational outcomes. 
Project: SEIPS 2.0 is being used in an ongoing project to design patient-facing health information 
technology (HIT) called “Flight Plan,” which is intended to support self-care information and behavior 
for elderly heart failure patients and their informal caregivers. Initial work process analyses produced 
several key findings, including: the intertwining of patients’ “clinical,” “logistical,” and “personal” work; 
the multiplicity and great burden of self-care tasks; and the distribution of activity and information across 
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people, artifacts, environments, and time. 
2. Framework: The Human Factors of Health Care in the Home Model is a model grounded in 

sociotechnical systems theory4. This model conceptualizes the patient, the tasks in which a patient is 
engaged, and the technologies employed by the patient as a triad embedded in four contextual 
environments: the physical, social, community, and health policy domains. The degree of fit between 
these model components influences outcomes such as system safety, efficiency, and effectiveness. 
Project: The Human Factors of Health Care in the Home Model is being used to study patients’ 
experiences of using an asthma management mHealth application. The findings focus on both the 
perceived benefits and challenges related to each component of the model as regards integrating the 
mHealth application into patients’ daily lives with asthma.  

3. Framework: Corbin and Strauss’ framework5 for patient work in managing chronic illness posits three 
“lines of work,” including medical tasks referred to as “illness work” and the continuation of household 
and occupational management or “everyday life work.” These two categories of work are dynamic, 
involving frequently changing contexts and relationships as life and illness progress. The third line of 
work, “biographical work” involves strategic adjustments to occupation, identity or other life 
circumstances as a result of the illness. These lines of work are interwoven along a path that Corbin and 
Strauss referred to as the chronic illness trajectory, and they are reflected in patterns of activity and 
information seeking.  
Project: The chronic illness trajectory is currently being used to explore the social and technological 
structures involved in implementing newly prescribed therapies among patients with cardiovascular 
disease as they transition from inpatient care to managing the chronic illness at home. In another project, 
information needs are being assessed among pregnant women with prenatal diagnoses over the period 
from diagnosis into early parenthood. 

4. Framework: Strauss and colleagues posit unacknowledged forms of work engaged in by patients. These 
include “articulation work,” which coordinates efforts, resources, and projects to enable other forms of 
work. For patients, articulation work responds to internal “contingencies” arising from illness care as 
well as external ones related to the acquisition, allocation, and use of resources6. Such work may be 
“visible or invisible” in the sense that it may or may not be recognized by health care providers7. 
Project: Strauss and colleagues concept of “invisible work” was used to investigate the adherence work 
of African-American individuals with comorbidities. Findings revealed five types of adherence work that 
commonly arose for patients that may be supported by HIT: 1) constantly searching for better care, 2) 
stretching medications, 3) eating what I know, 4) keeping myself alive, and 5) trying to make it right.  

Part Two 
To conclude the panel discussion, we will engage audience members in a discussion of future directions for 
understanding and designing HIT to support patient work. Future directions that will be discussed include 
assessing the workload or cognitive demands of patient-engaged work, studying patient and family 
resilience or adaptations under challenging circumstances, developing work evaluation methods suited to 
the physical and social contexts where patient-engaged work is performed, and research on patient and 
family expertise as well as related interventions. Other exciting opportunities include theoretical 
development of the concept of “routines,” examining the structures that enable the construction and 
maintenance of routines, and characterizing disruptions of effective routines and how they are overcome. 
Finally, research efforts are needed that focus on effectively and efficiently translating knowledge about 
patient work into design guidance for patient-facing HIT. 
All panelists have agreed to take part in the panel if accepted for presentation. 

References 
1. Hendrick HW, & Kleiner BM. Macroergonomics - An introduction to work system design. Santa Monica, CA: The 

Human Factors and Ergonomics Society; 2001.	  
2. Strauss AL. Continual permutations of action. New York: Aldine de Gruyter; 1993. 
3. Holden RJ, Carayon P, Gurses AP, Hoonakker P, Hundt, AS, Ozok AA, et al. SEIPS 2.0: A human factors framework for 

studying and improving the work of healthcare professionals and patients. Ergonomics. Forthcoming. 
4. National Academies of Science. Health care comes home: the human factors. National Academies Press 2011. 
5. Corbin JM, Strauss A. Managing chronic illness at home: three lines of work. Qual Sociol. 1985;8:224-47. 
6. Strauss AL, Fagerhaugh S, Suczek B, & Wiener C. Social organization of medical work. New Brunswick, N.J., U.S.A.: 

Transaction Publishers; 1997. 
7.  Star SL, & Strauss AL. Layers of silence, arenas of voice: The ecology of visible and invisible work. Computer 

supported cooperative work (CSCW) 1999; 8(1-2), 9-30.  

4
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Abstract 

Adolescent obesity is an increasing challenge in the US, and social computing systems hold promise as part of 
holistic efforts to increase everyday healthy behaviors. To examine the potential of social computing in this space, 
we developed and deployed StepStream, a social fitness intervention for middle school students. StepStream 
performed comparably in attitude and behavior change to more competitive or direct-comparison systems, and 
suggests promising new approaches for future obesity prevention systems. 

Overview 

Adolescent obesity is an increasing challenge in 21st century America: in the last 30 years, adolescent obesity rates 
in the US have tripled.1 Social computing technologies may play a role in addressing the obesity epidemic. Health 
promotion research shows that even the simple act of walking more each day has lasting benefits,2 and these benefits 
are multiplied when groups and communities work together to create new habits.1  

Social computing technologies have the potential to act as platforms for personal health—to allow people to 
encourage each other to share previously solitary activities and interact with each other around health topics. Social 
computing systems can integrate naturally into users’ daily lives, encourage and reward identity presentation and 
exploration, and support daily rituals and collective experiences.3,4 Combined with recent advances in physical 
activity tracking, social network site adoption creates a unique opportunity for social computing research in 
everyday health.  

The Everyday Computing Lab at Georgia Tech has been studying social systems that encourage middle school 
students to get more physical activity throughout the day. We designed our own system: StepStream, a social 
network site for middle school students to share and encourage everyday lifestyle activity. At WISH 2012, we 
described our pilot design and findings.5 Since then, we have redesigned the system and completed a four-week 
deployment with 42 students in a public middle school. Overall, we found that StepStream users improved their 
attitudes to and perceptions of fitness, particularly their sense of social support for fitness, and that the least active 
students improved their physical activity more than the most active.  

System Design 

We designed StepStream to help us study how social media can help adolescents form identities around healthy 
activities and connect online incentives to offline behaviors. StepStream encourages awareness and social support as 
a core foundation for reflecting physical activity in an online community. 

Stepstream consists of wireless pedometers, a base station and a closed social network site. At the beginning of the 
deployment each student receives a pedometer (we used Fitbit Zip pedometers that store 30 days of activity and can 
be chest or waist-mounted) and creates an account on the system. Each time they pass the base station at the school 
entrance, their pedometer number of steps they earned. For the first week, students wear the pedometers without 
accessing the website. This allows us to establish a baseline daily step count for each student and to give the students 
a chance to get used to wearing the pedometers. Raw step counts are hidden from other students; instead, the system 
reports “activity points,” which are relative to a student’s typical day.  

The system wirelessly uploads step data from the pedometers, and after the first week participating students can log 
in to the system web site to give each other tips on how to get more activity, share thoughts, and interact with each 
other by commenting and “liking” each others’ posts. Students can spend their activity points to play PuddleJump, a 
simple endless running game where the player can ‘gift’ their winnings to up to three friends. Once enough students 
have played PuddleJump, a new level is unlocked. 

StepStream is intentionally missing several features known to encourage attitude and behavior change in fitness 
applications. While students can see their own step counts over time, the system does not set or track specific goals. 
Direct interpersonal comparison is discouraged: the system lacks a leaderboard or similar tool, and only reports 
students’ activity points to each other.  
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Methods 

From 2010 to 2012, we conducted participatory design exercises with middle school students aimed at 
understanding their priorities and desires relating to everyday social fitness applications. A report of our findings 
from this preparatory work was recently presented at the Pervasive Health 2013 conference.6 

In March 2013, 42 students from a local middle school wore pedometers for a total of four weeks (one baseline 
week without website access, three weeks with website access). We visited the school weekly for five hour-long 
sessions. In the first session, we introduced the system, distributed pre-study surveys, and handed out pedometers. In 
the second, third and fourth sessions students logged into the system in a computer lab setting, and we replaced or 
repaired any lost or damaged pedometers. In the last session, we conducted focus group interviews and distributed 
post-study surveys. We also collected log data from the website itself. In June 2013 we conducted a second round of 
focus groups with a subset of participants. We used validated surveys designed to evaluate adolescents’ fitness self-
efficacy, perceptions and attitudes to fitness, and social support for fitness.7 

Findings 

Students who used StepStream reported greater levels of social support for fitness, as well as increased self-efficacy 
for some physical activity measures (p<.05, standard physical activity questionnaire7). There were no statistically 
significant decreases in any of our survey measures. StepStream also appeared to have a beneficial effect on 
physical activity for those most in need: students whose baseline daily step averages were below 6,000 steps/day 
(the lower 50% in our participant pool). Those students increased their daily step average by 25% (p=.04, repeated 
measures ANOVA), while step counts for students in the upper 50% remained unchanged, on average.  

Website usage peaked during the three computer lab sessions; about 2/3 logins and messages occurred during the 
after-school sessions, and an average of 4 students per day accessed the system outside the sessions.  While we had 
hoped for more inter-session interaction with the website, we believe that the blended online/offline socialization 
that occurred during the after-school sessions was a key factor in StepStream’s success.  

Conclusion 

Obesity prevention and social computing systems research have much to teach each other. Our system, StepStream, 
shows how social computing systems can help with obesity prevention in novel ways. As a non-competitive 
online/offline social fitness application, StepStream offers a promising complementary approach to traditional 
fitness interventions for youth, and one that appears to resonate with those who need it most: low-activity children 
who might be demotivated by direct competition. In future, we hope to study how our approach would fare in 
combination with other traditional persuasive health strategies, across larger populations, and in longer-term 
deployments (such as an entire semester or school year).  
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Abstract 

Patient-clinician communication has been associated with patient satisfaction, compliance/ adherence and better health 

outcomes. Although electronic medical records (EMRs) have many benefits, one concern that remains is their impact  on 

communication and especially on psychological and emotional exchange, establishing rapport and maintaining eye 

contact with the patient. In this project, we are developing a set of computer game-like simulations for enhancing family 

medicine residents’ competence in computerized settings, based on previous research findings and modeled after a 

simulation-based intervention that we previously developed and tested.  First, we selected an authoring tool (Adobe 

Captivate 7) suitable for the project. Next, we defined the design process of building computer-based simulations to 

include four iterative phases that we employed in developing 3 prototype scenarios. We will illustrate this process and 

discuss our future plans for usability evaluation and pilot testing of the simulation. 

 
Introduction 

Interpersonal communication skills have long been acknowledged as an important competence of health care providers1. 

Patient-clinician communication has been associated with patient satisfaction, compliance and adherence to therapeutic 

regimen, conflict resolution, and better health outcomes that range from improved physical and emotional health status, 

and better performance in activities of daily living, to enhancements in disease markers and states2. With advancements 

in health information technology (HIT) and growing acceptance, the traditional dyadic patient-clinician interaction has 

transformed into triadic relationships. In particular, the implementation of electronic medical records (EMRs) has both 

positive and negative impacts on the clinical consultation: while it positively affects information exchange, EMR use 

often interferes with psychological and emotional exchange, establishing rapport and maintaining eye contact with the 

patient3. Several studies identified strategies, best practices, and skills that enhance clinicians’ communication in 

computerized settings and can be learned4, 5. However, educational interventions that go beyond technical aspects of 

using HIT are rare. Therefore, we developed and tested a simulation with standardized patients (actors) for enhancing 

family medicine residents’ competence in computerized settings6. However, cost and scalability compromise widespread 

implementation of this simulation. An alternative is point and click computer simulations, which can be widely 

distributed and implemented. Here we report on the design of such computer-based simulation that we call EMR-sim. 

Implications for the interdisciplinary community and plans for future research and evaluation are discussed. 

 

Methods 

We reviewed several simulation authoring tools to select one that:  1) Allows for insertion of photos and EMR 

screen shots into the simulation; 2) Instantly converts the storyboard into computer simulation that is compatible 

with various technological platforms; 3) does not require extensive knowledge of programming or graphic design; 4) 

Supports the creation of complex branching storyboards; and 6) Contains a mechanism for performance assessment 

and feedback. Based on these criteria we selected Adobe Captivate® 7 as our authoring tool. Next, we selected case 

scenarios from the standardized patients’ intervention developed in Israel. We met with the Medical Director of 

Family Medicine at Sunnybrook Health Sciences Centre, Toronto to adapt the scenarios to the Canadian context and 

the specific requirements of the clinic including cultural issues, workflow, and the EMR system used. We then 
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followed the process of building simulations suggested by McGee7 with modifications. Our final process involves 

four main phases:  

1. Defining the learning objectives and drafting a case synopsis (a brief narrative of the case). 

2. Mapping the story by creating a flow chart of the case events with a detailed description of the actors’ actions, 

conversations, decisions that would be made by trainees, results of these decisions and visual elements. 

3. Designing the storyboard by creating sketches of the simulation slides based on the story maps. The storyboard will 

also include a) the feedback that will be provided to the trainees based on their decisions, and b) the technical 

infrastructure details of developing the simulation in Adobe Captivate, such as the use of variables, standard actions, 

conditional actions and navigation objects. 

4. Developing the prototype, by using Adobe Captivate. The prototypes are fully functional simulation modules but do 

not yet include all of the visual elements that will be added later. 

 

Results 

We used the previous four-phased process to build simulation prototypes for three case scenarios, in which residents 

interact with virtual patient characters and their EMRs, make decisions that lead to different paths, and then get 

feedback on their choices. The main challenge that emerged was converting narrative scenarios, which allow 

flexibility and improvisation when used with standardized patients, into structured storyboards with predefined 

decision points.  The complete scenarios would be uploaded to a learning management system or a website from 

which they could be accessed by residents. As a research in progress, we have not yet conducted evaluation research 

of the computer-based simulation. Our plans for future interdisciplinary research are described below. 

 

Implications for the interdisciplinary community and directions for future research 

The project opens multiple directions for future research that can be addressed from various perspectives. From a human-

computer interaction (HCI) perspective, we plan to evaluate the usability of EMR-sim using a combination of heuristic 

evaluation, cognitive walkthrough and testing using ‘think aloud’ observations. As the project progresses, questions 

related to the design of the simulation emerge; for example, our goal was to design a low-cost product using simple 

graphics that does not require extensive knowledge in programming or graphic design. The question remains as to 

whether this type of design would be as effective as rich media such as animation or video that may better capture 

nuances of patient and clinician behaviors. Another question that arose is whether to embed instant feedback within the 

scenarios or capture the user’s decision and provide feedback at the end. Evaluation of these alternative designs and of 

EMR-sim’s impact on patient-physician communication in general, requires more work. As training interventions can be 

assessed at different levels, we are planning to conduct a multi-level evaluation using mixed methods that include self-

reported measures of knowledge, attitudes, and impact on practice as well as quantitative and qualitative assessments of 

patient-clinician communication in video observations. These evaluations require expertise in various relevant areas such 

as family medicine, medical communication, cognitive science and education.   
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Abstract 

This project aims to allow industrial engineers (IEs) access to an inaccessible, complex environment such as an 

operating room (OR) to learn and apply an IE technique such as kanban. It does so by using immersive 3D virtual 

reality (VR) to simulate an OR and typical aspects of a kanban implementation. We developed a novel approach to 

engage IEs to learn and apply kanban in a virtual OR in a CAVE. The 15 minute activity in the CAVE was tested by 

14 participants. We found that immersive 3D VR is an acceptable tool to learn and apply IE techniques to 

healthcare environments. This project opens up opportunities for other engineering techniques to be simulated in 

3D VR systems to adequately learn how to apply them. 

Introduction 

Healthcare faces many problems that industrial engineers (IEs) can help solve, particularly in inventory management 

within highly complex, mission critical environments like operating rooms (ORs). However, ORs are difficult for 

IEs to access1 and learn because they are complex, expensive, and high risk areas. Innovative computer technology 

like immersive 3D virtual reality (VR) can accelerate the application of IE techniques to healthcare logistics. The 

goal of this project is to see if humans can tolerate VR to learn and apply a known IE technique to an OR. 

Kanban, a visual IE technique for inventory management which is often used in manufacturing, can be used to 

reduce inventory errors (such as stock outs during surgical procedures) and save time2. It does so by optimizing and 

standardizing where supplies are located and when they are replenished to ensure quality and accessibility. In an 

example of a common two-bin kanban system, sponges would be kept in two different bins. When a healthcare 

employee had depleted the supply of the first bin of sponges, the empty bin would be a signal that more sponges 

should be ordered. While on order, the healthcare employees can continue to use the sponges in the second bin until 

replenishment occurs. This signaling system ensures that supplies needed for a surgical procedure are always on 

hand, which supports the delivery of high quality care. To learn an IE technique such as kanban, reading about it in a 

textbook or magazine is not enough; engineers have to apply the technique to understand it. Moreover, applying an 

IE technique developed for manufacturing to an OR is difficult to do in a straightforward application because the 

environments are so different. For these reasons, finding an efficient way to let IEs have access to ORs and modify 

the implementation of kanban in this environment is critically important. 

This project demonstrates a novel use of computer technology in promoting patient safety and organizational health 

by allowing IEs to efficiently learn in a clinical setting. Immersive 3D VR systems provide high fidelity simulations 

that can recreate the critical features of a complex and realistic environment, such as the visual cues, psychomotor 

skills, complex perceptual tasks, and variety of collaboration activities that are important to an OR,
 
to allow IEs to 

apply kanban within the environment. Thus, immersive 3D VR provides a less expensive way to learn an IE 

technique without disrupting patient care or endangering the health of themselves, patients, and clinicians. 

This project uses a CAVE3 system to simulate the aforementioned features of an OR. The CAVE is a six sided (9’6” 

x 9’6” x 9’6”) 3D interactive rear-projected system. The CAVE has four rear-projection canvas display walls, one 

rear-projection solid acrylic floor, and one rear-projection canvas ceiling. The CAVE uses wireless wands and head 

trackers for full user-viewpoint-dependent stereoscopic viewing. Ultrasonic tracking emitters embedded into the 

CAVE corners provide full tracking of the head and wand. The head tracking units are placed on shutter goggles to 

provide stereoscopic 3D viewing within the CAVE. Simulating physical environments in a CAVE allows for the VR 

environments to be easily modified in order to examine different room layouts and equipment, and provides the 

flexibility to complete a wide variety of tasks within any healthcare environment, not limited by a physical space.  

Methods 
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We have developed an innovative, interactive kanban implementation activity in a virtual OR simulation in a 

CAVE. To do so, we modified an existing virtual OR to include aspects of a typical kanban implementation, such as 

surgical materials, replenishment cards, bins, and the skills that are necessary to complete the tasks of sorting 

materials into bins, labeling them with replenishment cards, and organizing them onto shelves. The simulation 

allows for IEs to physically see the same visual cues that healthcare providers would see in a real OR, enabling them 

to critically evaluate how they optimize and standardize where the materials are organized to be most accessible. 

Our activity uses a novel technology called Dual View, which allows two users to have a tracked, perspective-

correct 3D stereoscopic immersive experience (rather than a single user perspective). Due to this capability, the 

activity allows two users to simultaneously work together in the CAVE. Since users are close to one another within 

the CAVE, they can communicate and virtually interact with each other within the OR using the wand controls. For 

example, users can pass surgical objects between each other to organize surgical items into bins. 

To test this simulation, we engaged 14 students from a health systems engineering course in a 15 minute exposure 

within the CAVE. These students have a lot of similar characteristics with potential users of this computer 

simulation. The students worked in pairs and implemented kanban in a virtual OR. At the end of the activity, each 

participant completed a 16-question, investigator-developed survey about their experience. 

Results and Conclusions 

Self-reports from the participants indicate that the kanban activity in a virtual OR was a valuable tool for learning an 

IE technique in a healthcare setting. Participants demonstrated that they gained knowledge about how kanban can 

improve quality of care provided and that inventory management and visual cues are important in ORs by providing 

27 relevant examples of how kanban can be used in healthcare. They also found that completing the tasks in VR was 

possible, but would have preferred a longer time to do so. Participants indicated that collaborating in pairs was 

beneficial to complete the activity, and they saw ways to learn and apply other engineering tools in the VR 

environment. One participant suggested, “It might work for ergonomic learning, where a given task is executed and 

the operator can think of ways to make the task more efficient physically.” Participants liked the realism of the OR, 

and commented that it helped them learn better. One participant remarked, “I just had a conceptual understanding 

before but now I better understand how the process works.” Two aspects of the activity participants were dissatisfied 

with were usability of the wand controls and resolution of the projected images. 

These results indicate that while functional and display performance of the VR system can be improved upon, 

immersive 3D VR is an acceptable tool to allow IEs access to learn and apply IE techniques in healthcare settings. 

Furthermore, results indicate that if psychomotor skills, perceptual tasks, collaboration activities, and visual cues are 

successfully replicated in a VR environment, it would be a good environment to allow IEs to learn without 

disrupting patient care, endangering anyone, or undertaking considerable costs. 

Implications of the Work and Further Investigation 

This is the first time that we know of that a healthcare environment has been replicated in VR for engineers to 

collaborate and apply an IE technique. This research project opens up possibilities for whole other suites of 

engineering techniques to be demonstrated and applied in VR. 
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Abstract 

Cancer navigators provide patients with personalized educational, physical, and psychosocial support throughout 
their cancer journey. To better understand the value of navigation, we examine the perceptions that breast cancer 
survivors and medical oncologists hold towards cancer navigation. Our findings indicate that cancer navigators 
provide a support service not found elsewhere in the healthcare system, and reveal a need for cancer navigators to 
be included in future technological interventions aimed at improving the cancer care experience.  

Introduction 

Over 230,000 women in the United States are diagnosed with breast cancer annually1. One strategy to improve the 
quality of care provided to breast cancer patients is the use of patient-centered care2,3. Patient centered care places 
high emphasis on patient-provider communication with an overarching goal of engaging patients in the disease 
management process while taking into account both the physical and psychosocial needs of the patient4. 

We examine one such patient-centered profession known as cancer navigation. Cancer navigators provide individual 
support for cancer patients by offering support, guidance, and answering questions, with the responsibilities divided 
between service and nurse navigators5. Service navigators are trained to help patients identify and overcome barriers 
that may hinder a patient’s ability to receive treatment (for example, distributing gas cards or teaching patients to 
apply for social security benefits when financial challenges are present)6. Nurse navigators work with patients to 
help provide information and answer any medical questions. Although cancer navigation programs have a strong 
focus on patient-centered care, cancer navigators are not currently considered primary stakeholders in the healthcare 
space. Further, navigators do not receive the necessary technological support to effectively communicate with 
patients, find critical resources for patients, or expand the navigation practice. The value placed on the navigators by 
the traditional healthcare stakeholders indicates a need for researchers to support them in future work.  

Methods 

For this project, we investigated the perceptions breast cancer survivors and providers held toward the local cancer 
navigation organization. We conducted interviews and focus groups in a rural community that included three cancer 
clinics and one cancer navigation organization consisting of five navigation professionals. During the study we met 
with six breast cancer survivors and two medical oncologists. Each of these conversations focused on the healthcare 
delivery processes currently in place in the community, specifically exploring how each of the different players 
interact with one another to deliver care. From these discussions we were able to determine the high regard each of 
these stakeholders place on cancer navigation. 

Breast Cancer Survivors 

Of the six breast cancer survivors interviewed, only one had utilized the cancer navigation services (the other five 
survivors had all experienced treatment for their cancer prior to the creation of the local navigation organization). 
She spoke about her cancer navigator with appreciation for providing emotional support to both herself as well as 
her family: 

“It kind of made me feel a lot better about having to have surgery. She was also a breast cancer survivor, so she was 
able to relate her experience with mine. She was there during surgery and stayed with my family and checked up on 
me after” 

Many of the breast cancer survivors who did not have a cancer navigator also believed that the navigation program 
was a valuable resource. One of these survivors described the lack of emotional support she felt when going through 
her own breast cancer treatment: 

“You were just told what to do… It was just a clinical environment, everything was very clinical, there was no 
personalization. She had the personalization [the patient with a navigator]. You’ve got to have the personal part.” 

Another breast cancer survivor who underwent treatment prior to the existence of a local cancer navigation program 
expressed how important she thought individualized care could be for patients:  
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“When I went through it we didn’t have that, and that’s a real great asset for us, these cancer navigators. Because 
you get so much, you get somebody one on one, a nurse comes in and sits down and just starts focusing on you 
individually. That is something I never had. I don’t remember anything like that.” 

Ultimately, the breast cancer survivors recognized cancer navigators as providing emotional and individualized 
support not found elsewhere in the healthcare system. Their opinions begin to demonstrate that cancer navigators 
play a valuable role in providing patients with a more positive cancer care experience. However, many of the 
survivors did not have access to navigation services during treatment. By including cancer navigation in future 
health system growth and research, more patients may be able to access and benefit from these services.  

Medical Oncologists 

The two oncologists we interviewed observed that patients who interacted with cancer navigators were more 
informed about and more engaged in their disease management. One of the oncologists describes the change she 
sees in patients who work with cancer navigators: 

“There are some patients who are very anxious when they come in or uneducated and don’t know to ask or are too 
scared to ask. Those patients, if the breast cancer navigator is in close connection with them… then I find that 
they’ll start to ask better questions. But if they’re anxious and/or not educated and there’s no connection made with 
one of those organizations then they are very hard to pull information out of or get them to ask questions.” 

This statement shows that cancer navigators are able to affect the care provided to patients by improving the 
discussions patients have with their providers. The other medical oncologist made similar comments, indicating that 
patients with a cancer navigator are more active in their care and have a broader knowledge base in regards to the 
disease: 

“We have some patients that are very passive, that rely on us to make the decisions, but I think we have other 
patients that are much more involved and much more informed. And I think one of the things that could facilitate 
that is the cancer navigators program” 

By suggesting that navigators are able to affect patient engagement through their emotional and educational support, 
these oncologists have provided insight into why cancer navigation is a valuable resource that improves the 
traditional care provided by a health system. 

Conclusion 

Through the sentiments of breast cancer survivors and health providers, we have shown how primary stakeholders in 
healthcare value the role of cancer navigators. Cancer patients described the individual care and social support from 
navigators as being a valuable asset in personalizing a clinical process, while medical oncologists viewed the 
informational support provided by navigators as a useful asset for their patients. By providing support that benefits 
the primary players in cancer care, navigators themselves prove to be an important asset in improving future 
healthcare systems. However, navigation remains a small practice that benefits only a fraction of breast cancer 
patients and providers. Developing technology to support these navigation professionals will be critical in 
supporting navigation growth and in providing a better experience for people diagnosed with breast cancer.  
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Abstract 

Electronic Health Records (EHRs) are designed based on ideal-type routines that do not necessarily match how work occurs 

in practice.  We conducted a multi-method study of routines and their participants in an interventional cardiology unit to 

more fully understand the impact of deviations from ideal-type routines.  We found that the nature of the routine coupled with 

the strength and quality of relationships between its participants impact if deviations from the ideal lead to errors.  This has 

important implications for designing information systems that support routines in practice. 

Introduction 

Preventing medical errors has been a long-standing problem in healthcare.  One way to address interdisciplinary work is to 

develop routines that coordinate work between caregivers [1].  These routines, or repetitive patterns of action, have an ideal-

type which does not necessarily match the actual performance of the routine in practice [2].  This is complicated by routines 

having aspects which are visible to others and others which are invisible, or hidden. Routines may also have different levels 

of complexity and variability.  Because of these characteristics of routines, deviation from the ideal-type routines and the 

strength and quality of communication and relationships between the actors, has varying impact on errors.  We sought to 

understand more about coordination routines including:  how widespread deviations are; how often deviations lead to errors; 

how caregivers deal with the deviations and the relationship between deviations and errors.  The results of this can be used to 

inform electronic health record (EHR) design. 
 

Methods 

The authors conducted a single-site multi-method case study in the interventional cardiology unit of a community hospital in 

the Midwest.  We conducted interviews and document review to identify a set of ideal-type routines, which were validated 

with participants.  Then, we conducted observations to compare the ideal-types to routines in practice.  The Relational 

Coordination survey was administered as well [3].  Observational results were coded with NVIVO using a coding scheme 

devised from the literature to identify errors.  Survey results were analyzed using SPSS.  Then, correlations between 

differences and errors were calculated for the different routines.   
 

Results 

Differences between ideal-type routines and routines in practice were widespread.  However, differences and errors were not 

necessarily correlated.  It is not simply a difference from an ideal-type routine that leads to an error, but other factors such as 

variability in tasks, the visibility of coordination activities that support the routines and communication and relationships.  

Where there are strong communication and relationships as defined by a high relational coordination index, then deviations 

are less likely to lead to errors.  This is because caregivers accommodate changes by identifying and addressing changes from 

the ideal.  When this sharing does not occur, the ideal-type routine continues without accommodations, which often leads to 

errors.  

Conclusion 

A broader understanding of communication has important implications for systems design and development. Information 

systems can augment relational coordination and uncover invisible work by identifying changes from the ideal and making 

them known among participants.  In addition, systems can help improve visibility of the supporting work for routines.   

Healthcare organizations can use this knowledge to design integrated routines and systems 
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Abstract 
The current research investigated the usability of Medlink, a behavioral intervention technology (BIT) designed to 
increase antidepressant medication adherence. Lab based usability sessions were conducted with adults prescribed a 
chronic medication with and without a diagnosis of Major Depressive Disorder (MDD). Quantitative and qualitative data 
indicated unique user needs for adults with MDD. 
 
Introduction 
Major depressive disorder (MDD) is a psychiatric condition that creates a high societal burden in terms of morbidity, 
suffering, mortality, and cost.1 Primary care is the de facto site for the treatment of MDD, yet outcomes are poor.2 Two 
reasons are poor patient adherence to antidepressant medications (ADMs) and the failure of physicians to provide 
guideline-congruent care to patients taking ADMs. Medlink, a mobile smartphone delivered intervention, aims to improve 
the treatment of MDD in primary care by providing ADM adherence monitoring and guideline-congruent support to both 
the patient and physician. The purpose of the current research was to evaluate Medlink with potential end users in order to 
understand how the design was congruent with user needs, capabilities, and limitations. A secondary goal of this 
evaluation was to ascertain if user needs for users with MDD might differ from needs of users without MDD. 
 
Method 
The Medlink prototype included a cellularly enabled pill dispenser, where the device records when the pillbox has been 
opened and signals the mobile phone application. The system also included a mobile phone application that provided alerts 
for missed medication, weekly assessment of depressive symptoms and side effects, didactic content, and visualizations of 
adherence and side effects. Lab based evaluation of Medlink was conducted with 23 adults currently prescribed a chronic 
medication (73.9% female; M Age = 40.7 ± 13.9); 12 participants met criteria for MDD (M PHQ-9 = 17.4 ± 4.1).3 The 
system usability scale (SUS),4 technology acceptance scale,5 qualitative feedback, video analysis of tasks and errors, and 
performance in task-based scenarios were utilized as data to inform assessment of usability, and user capabilities and 
needs with MDD as compared to non-depressed users. 

 
Results 
Qualitative feedback and video analysis suggested mood changes while interacting with features associated with assessing 
depressive symptoms and side effects for users with MDD. While there was agreement across groups regarding usability 
of the prototype (assessed by the SUS), users with MDD reported significantly more difficulty explaining why the system 
may be beneficial to others (p = .01) and less confidence that most people would learn to use the system (p = .01). 
Changes to Medlink have been made to enhance features related to describing usefulness and increasing self-efficacy. 
 
Conclusion 
Results suggest that users with MDD might respond differently to features assessing their mood. Additionally, they may 
require more tailored feedback and tutorials to increase adoption of these applications. The findings of the current study 
are informing the design of the Medlink intervention, as well as information and interaction components associated with 
the system’s design. 
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Introduction and Background 

The Advanced Trauma Life Support (ATLS) protocol provides trauma teams with a framework for the initial 

evaluation and treatment of injured patients.
1 Trauma teams with higher compliance with the ATLS protocol 

commit fewer errors and have better patient outcomes.
2,3,4

 Despite this evidence, deviations from the proper 

sequence of ATLS primary and secondary survey components are common.
5,6

 The objective of this study was to 

analyze patterns of ATLS task performance among trauma resuscitation teams.  

 

Methods 

Each trauma bay at Children’s National Medical Center is equipped with two ceiling-mounted cameras that record 

high-resolution video streams. The video and audio streams for 215 trauma resuscitations over a 4 month period 

(May-August 2012) were reviewed for completeness and timing of ATLS primary and secondary survey tasks. The 

first phase of ATLS, the primary survey, is a rapid evaluation to identify life-threatening injuries. The steps include 

A (Airway), evaluation and treatment of airway injuries; B (Breathing), evaluation of respiratory function; C 

(Circulation), evaluation of the patient’s hemodynamic status; and D (Disability), assessment of neurological 

function. The primary survey is followed by the secondary survey—a head-to-toe physical examination that 

identifies other injuries. The secondary survey should not be initiated until the primary survey is complete and the 

patient is stable.  

 

Data from video review were uploaded into EventFlow, a data visualization tool developed by the University of 

Maryland Human Computer Interaction Lab.
7
 EventFlow is an interactive program consisting of a framework of 

simple operators (align, rank, group by, and filter).
8,9

 Alignment forces every record to be ordered by a certain 

feature (in this case, start of secondary survey) so the events that occur before and after the feature can be easily 

compared. Each primary survey task is presented as a point estimate representing its start time, and the secondary 

survey is presented as the interval of time from the first secondary survey task to the last. 

 

Results 

The EventFlow display allowed for manipulation of all 215 records simultaneously, presenting an overview of the 

relative temporal relationships of ATLS task performance. Color coding (A=red; B=yellow; C=green; D=blue; 

SS=gray) allowed for rapid interpretation of the data and ability to recognize outlying patterns (Figure). About 50% 

of the resuscitations (n=111; 51.6%) did not follow the ATLS protocol. The most common error was assessment of 

patient disability after the beginning of the secondary survey. Aligning all events by the start of the secondary 

survey showed this error pattern in more detail. The scrollable right-hand panel was useful for the identification of 

individual records that deviated from protocol. 

 

Discussion and Conclusion 

EventFlow was useful for analyzing our dataset that contained multiple time-stamped variables and interval data. 

Deviations from ATLS protocol were easy to detect and the align function allowed for quick identification of 

various types of protocol violations. Previous analyses of these data using multivariate statistical techniques did not 

allow for this type of focused analysis of the order and timing of specific tasks.
10

 Composite outcomes consisting of 

multiple tasks were created in order to avoid multiple comparison issues when analyzing each ATLS primary and 

secondary survey task separately. While this approach identified the patient and resuscitation factors affecting the 

timing and completion of ATLS tasks, it did not provide detail about what specific deviations were occurring.  

 

Our work was a case study for the currently emerging EventFlow features, enabling unique analyses of clinical data, 

while providing guidance for the developers to add and refine features and validating the efficacy of their novel tool. 

Existing tools would not have been appropriate for the kinds of analyses we wanted to perform. In the future, we 

plan to collect additional data on patient outcomes and medical errors during trauma resuscitation and use 

EventFlow for providing direct feedback on team performance. The data will be sorted and viewed by different 

attributes to determine which protocol deviations are associated with medical errors and adverse effects.  

 

Keywords: data visualization, EventFlow, pediatric trauma resuscitation, Advanced Trauma Life Support 
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Figure: The EventFlow interactive data visualization tool with a dataset of 215 trauma resuscitations. The control 

panel is on the left, the middle panel contains the overview of all sequence patterns, and the panel on the right is a 

scrollable timeline browser of individual records. The records are aligned by the start of the secondary survey. The 

top sequence in the overview (red=Airway, orange=Breath sounds; green=Circulation; blue=Disability; 

beige=Secondary Survey) follows the proper Advanced Trauma Life Support protocol, with all ABCD tasks being 

completed before the secondary survey begins.  
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Abstract: Most query tools for clinical researchers have been designed for querying data that have been 

homogenized into a common data model. Often a single data source cannot provide all the necessary detail to 

holistically describe a patient or any other clinical entity of interest to researchers. Likewise, Extracting, 

Transforming, and Loading several data sources into a common data model may not be possible. Therefore, clinical 

research of this type requires federation of heterogeneous data sources. Initial results from our user query and 

behavior analysis is informing our future development of interactive query tools that support the requirements of 

heterogeneous data.  

Introduction: OpenFurther is an informatics platform that supports federation and integration of data from 

heterogeneous and disparate data sources. It has been deployed at the University of Utah (UU) as the Federated Utah 

Research and Translational Health e-Repository (FURTHeR)
1,2

 since August 2011 and is available for use by all UU  

employees and students. OpenFurther links heterogeneous data types, including clinical, public health, biospecimen 

and patient-generated data; empowering researchers with the ability to assess feasibility of particular clinical 

research studies, export biomedical datasets for analysis, and create aggregate databases for comparative 

effectiveness research. With the ability to link unique individuals from these sources, OpenFurther is able to identify 

cohorts for clinical research. It provides semantic and syntactic interoperability as it federates health information on-

the-fly and in real-time and requires neither data extraction nor homogenization by data source partners, facilitating 

integration by retaining data in their native format and in their originating systems. For our initial development we 

utilized a modified version of the i2b2 web user interface
3
 which a researcher can use to design a clinical research 

query. The user interface (UI) consists of complete hierarchies of standard terminologies such as the International 

Classification of Diseases (ICD) as we currently do not have a priori knowledge of any changes in the data 

availability and to accommodate source-wise variations in data availability. As of June 2013, FURTHeR has a 

diverse user base of 324 individuals who have run 2042 queries against its data sources. Users are trained to use the 

tool through classes provided by the UU’s Health Sciences Library. Additional instructive videos are available 

within the query tool itself. The main terminology nodes on the ontology navigation panel of i2b2 have information 

buttons (IB) adjacent to them that provide definitions and the availability of concepts within each data source. In 

addition, the OpenFurther development team assists researchers with their queries when requested.  

Methods: OpenFurther stores logs for all the user queries, which include query attributes such as concepts, data 

sources and temporal parameters; and query run statistics such as time to completion and results obtained. A query 

fails to return a result if a user selects a concept that is not supported by a particular data source. We analyzed these 

logs to understand reasons for failed queries. 

Results: We found that 33% of our users’ queries resulted in failures. Some of these failures (14%) were due to 

technical reasons, including errors during query or result translation from data source terminologies to the standard 

terminologies used within OpenFurther, queries timing out and data source unavailability at the time of execution. 

However, the remaining majority of query failures (86%) were due to queries that included a data concept that is 

unsupported by a selected data source. Such examples include requesting laboratory result concepts from a public 

health data source that doesn’t have laboratory results or selecting a cause of death concept against a clinical data 

source that does not support cause of death (Figure 1). Initial usability studies including task analysis
4,5

 and user 

interactions have shown that many of these failures occur when users search for concepts. 
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Discussion: Knowledge-anchored query paradigms using standard terminology have been studied
6,7

 and deployed 

in various clinical applications. Most of these applications work against data stored in a common data model. Users 

of such applications usually have a good understanding of these data and possess accurate mental representations to 

build queries against those data. In our analysis we found that our users have difficulty understanding heterogeneous 

data when using the 

current query tool due 

to its limited support 

for presenting context 

and additional 

metadata. The context 

was even more 

opaque when users 

searched for their 

query criteria, as the 

context that is 

inherently available 

when navigating the 

hierarchy of the 

ontology was not provided. For example, our UI uses ICD9 for representing diagnoses and ICD10 for representing 

cause of death. When navigating the terminology hierarchy on the UI, the root nodes of ‘Diagnosis’ at the top of the 

ICD9 (diagnosis) sub-tree and ‘Cause of Death’ at the top of the ICD10 (cause of death) sub-tree provide context to 

the underlying concepts. This context provided by the concept hierarchy along with the information provided by the 

IB is not available within the search results leading to ICD10 concepts being used as diagnosis criteria in queries. 

Our findings show that tools working with heterogeneous data require sharing more complex data model 

representations with end users. Results from this study have given us a better understanding of this emergent 

phenomenon
5
 and will inform us in the design and development of improved representations of heterogeneous data 

on user interfaces (UI). Some considerations for future UI development
8
 within OpenFurther include providing the 

user with sufficient context and metadata (including data availability and quality at each data source) for each 

concept and query attribute included in a query, and visual feedback at every stage of query building and processing. 

At the same time our future design efforts must ensure that UI real-estate is not cluttered and workflows consider 

cognition of the users by not overloading their working memory, forcing them to recall information, and instead rely 

on recognizing query constructs. Future work will also include capturing the user’s intent in querying in order to 

understand if the query results met the user’s needs.  
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Figure 1: Causes of user generated query failures and their percentages. 

CDS: Clinical Data Source 
PHDS: Public Health Data Source 
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Abstract 

Collaboration plays a significant role in healthcare delivery. However the collaboration space, which consists of the 

processes, people, and contexts where collaboration occurs, remains poorly understood and supported. A better 

understanding of the collaboration space is essential for the development of health information technologies (HIT) 

that truly supports collaboration. In this poster, we present a preliminary analysis of a systematic literature review 

that we have been conducting on collaboration research in the biomedical informatics community to better 

understand collaboration spaces.  

INTRODUCTION 

There are a growing number of national commissions and reports calling for increased collaborative care delivery as 

way of improving healthcare delivery [1].  However, the complexity of designing and implementing technologies to 

support collaborative practices can be a significant challenge because of the wide variety of contexts and processes 

that comprise collaborative care delivery [2]. Researchers from a range of fields including Human-Computer 

Interaction (HCI) and Biomedical Informatics have been studying this issue for a number of years. The challenge is 

to integrate the research from these different disciplines in order to support the development of meaningful 

interventions to support collaborative care delivery.    

Federal mandates and the efforts of the Office of the National Coordinator for Health Information Technology (ONC) 

have started to foster increased adoption of health information technologies (HIT) [3].  Yet, despite the significant role 

that collaboration plays in healthcare delivery, the focus on the development of collaborative HIT has not received the 

same emphasis. Consequently, we argue that we need to develop a better understanding of the “collaboration space” 

[4]. Our use of the term “collaboration space” is an extension of Coiera’s notion of a communication space [5]. We 

envision a collaboration space to include the processes, people, and contexts where collaboration occurs [4]. The 

concept of collaboration space focuses us on the sociotechnical aspects of collaboration – both the social aspects of 

collaboration and the technical mechanism of supporting it. Developing a more detailed understanding of the 

collaboration space would provide us an inventory of collaborative care structures, processes and outcomes enabling us 

to better design, implement and evaluate technology to support meaningful collaboration. 

METHODOLOGY 

To study the concept of collaboration space, we have begun a systematic review of collaboration research published in 

the medical informatics community from 1990 to 2013. We focused our attention on journals including Journal of 

American Medical Informatics Association, Journal of Biomedical Informatics, International Journal of Medical 

Informatics, Methods of Information in Medicine and on conferences including MedInfo and AMIA. We identified 170 

papers from this time period that discussed collaboration.  

RESULTS 

We analyzed the papers across three different categories: technology types, study locations, and study methodologies.   

Technology Types 

Collaborative technologies fall into two categories – technologies to support co-located collaboration and technology to 

support non-collocated technology. Many of the papers focused on technologies that supported co-located 

collaborations such computerized physician order entry systems (CPOE) [6].  Other papers focused on technologies to 

support geographically dispersed medical teams, such as 3D telepresence, remote monitoring systems, and 

telemedicine systems [7]. 

Study Locations 

Most collaboration studies took place in hospitals [8]. Within hospitals, a number of studies focused on 

collaboration in intensive care units and emergency departments. This is not surprising considering the highly 
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collaborative and information-intensive nature of these units. A few studies have focused on settings outside the 

hospital such ambulatory clinics, hospices, and nursing homes [9].   

Study Methodologies 

Most studies examining collaboration used qualitative or mixed methods (qualitative and quantitative) [2,6]. Very 

few studies used only quantitative methods. Researchers have focused on qualitative and mixed methods as the best 

approach to getting the in-depth type of data needed to understand collaboration.   

DISCUSSION  

Despite the focus on providing more collaborative care delivery, it is difficult to manage “collaboration” because it 

is such a multi-faceted concept. Instead, we need to understand how to manage the individual parts that comprise 

collaboration spaces. Furthermore, since collaboration is often implicit within the workflow and sometimes difficult 

to capture, HIT are often not designed to support collaboration as effectively as they could be. Therefore, a more 

detailed understanding of collaborative spaces would enable us to better design HIT to support collaboration. 

Collaboration, like many parts of healthcare delivery, is a set of complex interactions. No single field on its own can 

fully understand the nature of collaboration spaces. Therefore, we need to integrate research from a variety of 

different fields (i.e., CSCW, HCI, Organizational Studies, Biomedical Informatics) in order to better understand 

collaboration spaces in healthcare. This is essential if we want to develop and maintain effective collaborative HIT.  

Finally, all collaborative processes are “not equal”. There are many different types of collaborative processes and 

technologies need to support these different types of processes. For instance, certain types of collaboration are 

routine and require little support while others are much more complex and require more substantial support. 

Therefore, understanding collaborative spaces would help us develop work practices and technologies to support 

‘meaningful collaboration.’ 

CONCLUSION 

We are starting to explore the concept of “collaboration spaces” in healthcare settings through a systematic literature 

review of collaboration studies in the biomedical informatics literature over the past two decades. Through this 

literature review, we hope to provide a better understanding of the current state of the art in healthcare collaboration.  
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Abstract  

Recurring patterns of use for a longitudinal automated exercise promotion intervention are identified and correlated 

with participant demographics and outcomes. We find that health literacy, depressive symptoms, sex, prior exercise 

knowledge, and body mass index are related to patterns of system use which, in turn, is related to exercise outcomes. 

Introduction 

The importance of health-related behavior is now widely recognized as a key element in population health, and 

automated health behavior change interventions have the potential for wide reach and low cost. However, there is 

evidence suggesting that non-adherence and attrition are even bigger problems for longitudinal interventions that are 

automated than for interventions involving human counselors. To date there have been few studies investigating the 

demographics of participants who adhere to prescribed regimens with automated interventions, or whether there is a 

dose-response relationship between system use and outcomes or whether particular patterns of use are associated 

with positive health outcomes. Farzanfar conducted one of the few studies we know of, finding that intermittent 

patterns of use with a telephone-based exercise promotion system were associated with the highest levels of 

satisfaction and exercise outcomes
1
. The primary aim of the present study is to analyze these associations for a 

recently completed longitudinal clinical trial evaluating an automated exercise coach for geriatrics patients. We 

hypothesize a dose-response relationship between system use and outcomes, but are also interested in identifying 

patterns of longitudinal system use predictive of positive outcomes and correlated with patient characteristics. 

Identifying such relationships will help identify sub-populations for whom automated interventions work especially 

well, as well as the optimal patterns of system use to promote.  

Methods 

We conducted a secondary analysis of data from a randomized clinical trial designed to evaluate a virtual exercise 

coach compared to a pedometer-only control group in a population of urban older adult primary care patients
2
. Our 

focus is on two-month outcomes for the intervention group only; a period during which participants were asked to 

wear pedometers and conduct daily counseling conversations with the coach on tablet computers provided to them 

for the study. Participants were recruited from three outpatient clinics at Boston Medical Center and were excluded 

if they were not fluent in English, had major depression, had moderate-severe cognitive dysfunction, or could not 

independently consent.  Among 121 participants, 66.9% were female, 59.5% were African American, 66.1% were 

married, and 46.2% had education beyond high school. Participants’ ages ranged from 65 to 91 (average 71.7).  At 

the start of the intervention, health, cognitive, sociodemographic, and behavioral measures were collected, including 

health literacy (using TOFHLA
3
), depressive symptoms (using PHQ-9

4
), exercise knowledge, and body mass index. 

Patterns of system use were gleaned from system log files at the end of the intervention. The primary behavioral 

outcome was changes in average daily steps walked between the first two weeks and the last four weeks of the two-

month intervention study, based on pedometer readings.  

Results by Number of Sessions 

Users held an average of 32.1 (SD=18.1) sessions with the virtual coach (range 1 to 56, out of 60 possible). Among 

the baseline measures, health literacy, depressive symptoms and exercise knowledge were significantly related to the 

number of sessions participants conducted. Participants with adequate health literacy conducted 8.6 more sessions 

than those with inadequate health literacy (34.9 vs. 26.3, p<.05). Those with moderate depressive symptoms 

conducted significantly fewer sessions (only 5.3 total on average) compared to others (p<.05). Those with above 

average exercise knowledge conducted 7.3 more sessions than those with below average exercise knowledge. In 

addition, there was a significant dose-response relationship between number of sessions and walking outcomes (r 

=0.22, p<.05).    
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Results by Patterns of Use 

We plotted all participants’ system use on a weekly basis (as in Figure 1), then grouped these based on similarity, 

resulting in five common patterns. We then conducted a one-way ANOVA with use pattern as the factor and 

improvement in steps/day outcome as the dependent variable. The results indicated an overall significant difference 

in outcome by pattern, F(3,117)=21.9, p<.001. Tukey post hoc tests indicated that two of the patterns were not 

related to significantly different outcomes and were combined, resulting in the four pattern categories shown in 

Figure 1: (1) Adherent Use (N=38), utilization is stably continuous, above average every week; (2) Declining Use 

(N=28), utilization follows a declining trend, often ending in discontinued use; (3) Random Use (N=37), in which 

use does not follow any of the other patterns; and (4) Non-adherent (N=18), in which use is rare throughout. 

Participants in the Adherent use group achieved the greatest increase in daily step counts (+894.7) while the 

Declining use group had the greatest decline in daily step counts (-1047.2) over the two months of the intervention. 

 

Among the baseline measures, sex, X
2
(3)=8.82, p<.05, body mass index, X

2
(6)=13.3, p<.05, and depressive 

symptoms X
2
(6)=21.7, p<.01 were all significantly related to patterns of use. Among female participants, 35.8% 

were Adherent, 27.2% were Declining, 22.2% were Random, and 14.8% were Non-adherent.  Fully 47.5% of male 

participants had Random Use. Regarding body mass index: no participants with normal body mass index scores had 

a pattern of Random Use. Regarding depressive symptoms, while 61.1% of participants with mild depressive 

symptoms had Adherent Use, 75.1% of those with moderate depressive symptoms had Non-adherent Use.  

Discussion and Conclusion 

We found evidence for a significant dose-response relationship between automated intervention system use and 

behavioral outcomes, whether use is measured simply by number of contacts or by longitudinal pattern of 

interaction. This indicates that maintaining system use and engagement in an automated intervention is indeed a pre-

requisite for achieving behavior change objectives. Further, particular patterns of use, such as our Declining pattern, 

may be diagnostic of a participant who is about to withdraw from the intervention completely, and should be 

targeted for outreach (e.g., by human counselors or other media) in order to keep them in the intervention. 

We also found that individuals with inadequate health literacy or moderate depressive symptoms at baseline 

demonstrated low levels of system use, while those with above average exercise knowledge demonstrated high 

levels of system use. Depressive symptoms may affect participants’ overall motivation to engage in any kind of 

exercise program. Thus, some form of depression intervention or referral should be integrated into these systems to 

ensure adequate participation. Although the intervention was designed with low health literacy individuals in mind, 

the virtual coach may still have represented a challenge for these participants. 
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Abstract: Clinical decision support systems (CDSS) have the potential to impact provider behavior. Optimizing 
CDSS-provider interaction may enhance CDSS use.  Five CDSS pain management interventions were developed 
and deployed in test scenarios within a simulated EHR that mirrored typical Emergency Department (ED) workflow.  
Provider feedback was analyzed using a mixed methodology approach. The CDSS interventions were iteratively 
designed across three rounds of testing based upon this analysis. Iterative design led to improved provider usability 
and favorability scores. 
 
Background: As the United States population ages, a greater proportion of ED visits will encompass geriatric 
patients.  Examination of ED care of the geriatric population has revealed challenges in addressing pain symptoms. 
Unrelieved acute pain among geriatric patients is associated with poor outcomes such as increased morbidity and 
greater length of hospital stay.  CDSS offer a promising approach to improve provider behavior in managing elder 
oligoanalgesia.  Evaluation of CDSS within the normal provider workflow is often overlooked in the development of 
informatics interventions. This evaluation may help refine CDSS to reduce alert fatigue and frustration, thereby 
making CDSS a more valuable tool in guiding clinical care.	  This study sought to refine and optimize a geriatric 
abdominal pain care CDSS by using an iterative design process utilizing a test EHR environment.   
   
Methods: A group of five CDSS interventions was developed to address geriatric acute abdominal pain care 
throughout an ED visit (Table 1). Thirteen emergency physicians, all experienced in using the EHR, were recruited 
for participation. Over a 10-week period, seventeen 1-hour usability test sessions were conducted across 3 rounds of 
testing [Round 1: 5 users; Round 2: 5 users (1 repeat user from Round 1); Round 3: 7 users (2 repeat users from 
Round 2)]. Physicians were given 3 patient scenarios and were asked to provide simulated clinical care using the 
EHR, while interacting with the CDSS interventions. Users utilized order entry, documentation and discharge 
workflows.  A System Usability Scale (SUS) survey (100 being perfect score), structured favorability questionnaire 
[scored negative (1), neutral (3), positive (5)], and open-ended narrative feedback of each CDSS intervention were 
completed after each user session. An interdisciplinary team reviewed structured and unstructured feedback and 
favorability scores after each round of testing, identified positive and negative issues in effectiveness, efficiency, 
and satisfaction, and then incorporated changes to the CDSS design. The SUS score was calculated for each round to 
quantify the overall effectiveness, efficiency and satisfaction for the CDSS. 
 

CDSS Intervention Description Type of Intervention 

 Pain Score of 10 
Alert 

A visual pop-up graphic in the center of the EHR screen that 
interrupts workflow and alerts provider that patient has pain 
score of 10 that has not been addressed 

Interruptive Alert 

 Revaluate at 4 Hours 
Alert 

A visual stimulus within the order entry screen of the EHR that 
alerts provider that patient has pain score of 10 that has not been 
re-evaluated or addressed after 4 hours 

Non-Interruptive Alert2 

Order Set A hyperlink that offers the provider a set of predefined analgesic 
treatment options for geriatric patients 

Non-Interruptive, interactive 
Medication Decision Aide3 

HPI Reminder A statement that appears in history of present illness 
documentation reminding the provider to address patient’s pain  

Non-Interruptive, Non-Interactive 
Reminder or ‘Nudge’4 

Alert  
At Discharge 

A grayed out print button that prevents printing of discharge 
instructions for patients with an unaddressed pain score of 10 

Interruptive Hard-Stop Alert 
 

Table 1.  Description of Elderly Acute Abdominal Pain Care CDSS Interventions 
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Figure 2. Example of CDSS iterative design over 3 rounds.  There has been streamlining of text, clearer buttons and 
direct links to order sets or pain re-evaluation dialogs.  (Four additional CDSS interventions not pictured due to 
space constraints on abstract) 
 
Results: After each round of CDSS evaluation, favorability scores and unstructured feedback responses were used 
to prioritize and target areas to improve usability, effectiveness, and the efficacy of the five CDSS interventions. See 
Figure 1 for a representative example of the changes that occurred (e.g., reduced text, fewer required fields, and 
direct links to actionable items) with the intervention for managing patient-reported pain scores of 10. Over the three 
testing rounds and redesigns, mean SUS scores improved as did mean favorability scores [scale 1 (worsened care) to 
5 (improved care)] (Table 1). 
  
 

Round SUS	  Mean SUS	  Min SUS	  Max Fav.	  Mean Fav.	  Min Fav.	  Max n
1 75 64 87 3.4 2.2 4.2 5
2 81 70 96 2.9 1.8 3.8 5
3 89 69 100 4.5 4.4 4.7 7  

Table 1. Mean System Usability Scores (SUS) and Favorability scores (Fav.) with minimum and maximum scores 
across three usability rounds showing iterative improvement. 
 
Limitations: 	  Human-computer interactions are complex and may be considered in the larger socio-technical model.  
Although in this study EHR workflow was designed to mimic ED workflow, this study was conducted in an 
artificial environment  that may not account for various other factors such as monitor alarms, patients and telephones 
competing for clinician’s attention.  Though usability testing does not typically comprise a large number of trials, 
this study would be strengthened by a larger number of users completing the testing, none of who had participated in 
prior iterative rounds of testing.  Though this study was conducted in one widely utilized commercial enterprise 
EHR, the interventions and effect may not transfer to other EHRs 
   
Conclusion: 	  This study demonstrates how an iterative design process based on mixed methodology and 
implemented by an interdisciplinary team comprised of clinicians, research associates, and hospital information 
technology improves the usability and favorability of a geriatric pain care CDSS among providers. This process may 
be utilized in other institutions to improve provider satisfaction and enhance the use of CDSS. Clinical leadership 
has approved this CDSS implementation in the Mount Sinai Geriatric ED. Future studies will include real-world 
testing of the interventions to determine provider efficiency and clinical impact.  
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Issues and Opportunities of adopting Social Media in Health Disparities 
Interventions: Hepatitis B in the Asian American Community
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Abstract
The engaging/interactive features of social media has made it increasingly popular for health promotion and patient 
education.  Increasing utilization rates of social media among racial/ethnic minorities demonstrates its potential to 
address health disparities.  Hepatitis B infection is among the greatest racial/ethnic health disparities in the U.S.  
This study discusses the opportunities for social media to support hepatitis B interventions, as well as the current 
issues preventing it from greater impact.  

Introduction
Consumer health informatics tools such as social media are becoming increasingly important in health promotion 
and patient education.1  Patients are relying on the internet more than their care providers as a source of health care 
information.  Emerging social media websites, including social networks, blogs, wikis,  videos etc, are increasingly 
used for online health searches.2  Studies on the utilization pattern of social media suggest its potential to help 
address health disparities.   For example, minority Americans are higher utilizers of mobile internet access 
(especially handheld devices).   While social media creates opportunities of engagement and interactivity,  issues with 
the adoption and utilization of social media tools can lead to digital disparities. 1

Chronic hepatitis B infection is one of the major racial/ethnic health disparities in the U.S.  Asian Americans and 
Pacific Islanders constitute half of the 1.25 to 2 million chronic hepatitis B cases of the general U.S. population.  
Although it is vaccine-preventable, hepatitis B can lead to liver cirrhosis and cancer if untreated. 3 Cultural and 
financial barriers have been the main challenge in the management of hepatitis B patients (Table 1).4,5  A recent 
study shows that 29.5% of surveyed Asian immigrants learned about hepatitis B on the internet, a comparable 
number compared to the data of other information sources.  Although physician-based HBV screening interventions 
were shown to be most effective, it was suggested to be complemented by community health campaigns,  which can 
be achieve through social media. 6  Witnessing the impact and potential of social media during my internships on 
hepatitis B interventions,  I see both opportunities and barriers to addressing health disparities through social media.  
Although this is a case study on hepatitis B in the Asian American community, many of the ideas discussed, such as 
“Grassroots accessibility,” may be useful in other scenarios.  Therefore, this discussion may provide reference to 
other diseases and other populations, locally and worldwide.   

Table 1. Challenges of Hepatitis B infections faced by Asian American Patients 

Cultural barriers Financial barriers
Bias/Stigma associated with Hepatitis B Low socioeconomic status
Limited education Lack of health insurance
Limited English proficiency
Negative perceptions of Western medicine
Non-citizenship
Spiritual beliefs
Underrepresentation of health care professionals

Opportunities
Previous studies of community hepatitis B programs have shown that campus-community partnerships and 
grassroots community organizing are crucial efforts in addressing health disparities in a diverse and underserved 
community.7  Social media provides the resource to support and enhance both efforts. 

Youth-targeting: The high rate of hepatitis B infection can be reduced through vaccination.  Studies indicate “Asian 
students” to be a high risk group, particularly those who were foreign born.8  Despite the laws requiring 
immunization prior to school enrollment,  many youths are still unvaccinated.  Previous community initiatives 
focused on youth hepatitis B education and programming have shown success in bringing together diverse 
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institutional efforts.9  Social media makes it easier to reach out to the youth, given that younger populations age 
12-24 are the majority users of user-generated content and other internet communication tools.10  

Grassroots Accessible: Different from traditional media, social media allows consumers to be active participants 
rather than passive recipients.  Individuals are more likely to be engaged, and they may also encourage their friends  
and families to participate in health-promotion interventions.   Within a short time, the consumer could share their 
experiences and opinions with progressively larger audiences.  As an example, the Jade Ribbon Campaign Youtube 
video on hepatitis B was viewed more than 170,000 times within a year.10  Contents published on social media can 
be tailored toward particular groups, based on their cultural and language needs.  For example, hepatitis B 
dissemination materials are often translated into different languages with illustrations, which are helpful to people 
with limited English proficiency and/or general education.  11  Moreover, from an agency point of few, health 
promotion through social media requires little funding compared to the traditional mass media. 10 

Current Issues/barriers:
Inconclusive data: Although social media allows for information to be disseminated horizontally rather than top 
down, the current trend data is not yet conclusive on who exactly is generating and accessing the information 
concerned.10  Authorship is hard to determine and sources are often not provided.2  It is still a challenge to keep track 
of the targeted population and nail down the the effectiveness of health promotion efforts.  

Limited research/literature: In an attempt to conduct literature review on this topic, very limited research literature 
was discovered.  Existing literature on the implementation of social media in health promotion is focused on the 
broader picture.  So far, literature on specific diseases or specific parts of the population is sparse. 

Engagement of Care Providers: Similar to the challenges faced by patients, care providers of hepatitis B are also 
facing challenges themselves.  Barriers faced by providers include underestimation of the risk of HBV infection in 
Asian Americans, incorrect use of screening tests,  lack of knowledge regarding the cost-effectiveness of screening 
and the availability of safe and effective therapy.5  Effective community health campaigns cannot replace physician-
based screening interventions. 

Conclusion
Given its ability in reaching out to a variety of at risk groups, social media has definitely enhanced the hepatitis B 
disparities intervention.  However, sustainable and effective impact of social media on targeted populations requires 
further research and literature.  Health disparities of different disease and populations are associated with different 
cultural and financial barriers.  Understanding and addressing health disparities with social media requires specific 
approaches toward specific populations and their needs. 
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Abstract 

The following describes a work-centered design methodology that combines the strengths of contextual research, 
participatory design, workflow modeling, and the cognitive analysis of conceptual work products. We present an 
application of this method to the design of a user interface to support case management and care coordination in a 
multiple sclerosis specialty clinic. 

Introduction 

Traditional approaches to designing health information technology (HIT) that are feature-based may fail to consider 
users’ workflows. The resulting HIT products can have unintended negative impacts on efficiency, user satisfaction, 
and care quality.1,2,3 The method of work-centered design (WCD) was developed to address problems inherent to 
feature-based approaches.4,5,6 WCD extends user-centered design to include analysis of conceptual work products 
and modeling of the workflows that produce them. Workflow modeling is a powerful technique for understanding 
HIT users’ work processes and for designing improvements, but this technique has not previously included the 
design of new user interfaces (UIs) to support those improved processes. 

We applied the WCD method to develop a novel UI that supports case management for chronic disease, an 
expensive and rapidly growing type of care. In addition to modeling current work processes, we modeled the 
ontology of the product of those work processes: the conceptual work product (CWP). And we modeled the 
operations required to transform the CWP from its initial state to its goal state that must be satisfied in the workflow. 
The WCD methodology produced requirements for a system in which users and computing infrastructure work in 
concert to achieve the desired end. We describe the steps we used to understand case management workflows at a 
multiple sclerosis (MS) clinic, and then demonstrate the stages of analysis that guided the design of the UI. 

Method  

The subject MS clinic is part of a large VA Medical Center. We conducted 60-minute, semi-structured interviews 
with the clinic director, two doctors, an exam nurse, and a nurse coordinator. Each interview team consisted of a 
practitioner-expert, a co-principal investigator, and a 
graduate research assistant. We translated interview and 
observational data into models using a custom suite of 
software tools.7 We elaborate on these models below. 

Analyses and Results 

Our initial interviews revealed that patient-centered care 
for MS delivered by the clinic depended critically on the 
work done by the nurse coordinator between each 
patient’s visits to the clinic. The nurse coordinator’s work 
is replete with overhead tasks associated with manually 
updating and monitoring disparate information resources, 
including: (1) a paper stack of doctors’ plans to review 
recent visits, (2) a spreadsheet to track and prioritize 
follow-up care activities between visits, (3) the electronic 
health record, and (4) the clinics’ schedules. We focused Figure 1. Subset of the conceptual work product 
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our modeling efforts on addressing these inefficiencies by integrating these disparate information resources8 to 
reduce overhead and redundant tasks. 

After an initial round of interviews we began modeling the clinic’s workflows, incorporating work done by doctors, 
nurses, and scheduling staff. We conducted follow-up interviews with the nurse coordinator and those with whom 
she collaborated. After the workflow models stabilized we conducted a cognitive walkthrough in which the nurse 
coordinator confirmed the accuracy of the models. We followed this with job shadowing to further verify the model. 
This iterative analytical process of gathering information to refine workflow models solidified our understanding of 
the products of the nurse coordinator’s work. We then analyzed the essence of the nurse coordinator’s work 
products. We identified four primary CWPs: (1) preparing the patient and test results for upcoming patient exams, 
(2) review of doctors’ plans post-visit to ensure doctor’s orders were correctly entered, (3) managing timely 
completion of orders and expediting aging orders, and (4) problem-solving ad hoc requests from patients. 

The class diagram in Figure 1 shows a subset of the nurse coordinator’s CWPs. The state diagram in Figure 2 shows 
a subset of possible states of the CWP. This diagram is agnostic of any particular technology that could be used to 
implement the nurse coordinator’s workflow. Together, the class diagram and state diagram provide fundamental 
requirements for the design of HIT to support a workflow that achieves the CWP. Because they remain abstract, 
these models allow consideration of a range of potential workflows that transform the CWP as required. Figure 3 
shows a prototype dashboard meant to produce the four CWPs listed above. We iteratively designed UI prototypes 
and updated the class and state diagrams. The CWP is especially valuable in focusing the UI on the information that 
is of the highest value to the user. 

Ongoing Evaluation 

As a refined version of the UI emerged we developed a new, streamlined workflow model to represent the more 
efficient activities the nurse coordinator will follow to achieve the CWP using the new UI. We ran discrete event 
simulations to compare the time spent by the nurse coordinator in the new workflow model versus the model of 
current care processes. All timing parameters to the simulation were equivalent for tasks that were equivalent across 

Figure 2. Subset of states the conceptual work product can reach 

Figure 3. Partial view of UI for chronic care management 

30



  

workflows, and other tasks' timing data were recorded from user testing or estimates from users. The simulations 
showed that the work-centered design workflow required 18% less time for case management work tasks than the 
current workflow. Based on an evaluation of the UI prototype using Kieras's extensions to KLM,9 users will have 
one-click access to frequently used information, resulting in an effective, efficient, and satisfying user experience. 
This contrasts sharply with the current workflow, which requires processing disparate paper and electronic data 
sources. As of publication we are recruiting participants to conduct usability evaluations of the work-centered design 
UI prototype. We are also defining measures of secondary impact, such as the value of timely completion of 
doctors’ orders and the reduction of the number of exams that begin without needed test results. The MS clinic 
leaders are actively engaged in developing the cost-benefit case and plans for full implementation. 

Conclusion 

Using examples from ongoing research efforts at a multiple sclerosis clinic, we demonstrated how modeling the 
workflow of current care established a baseline and revealed the conceptual work products of case management.  
Analysis of the states of the work products provided requirements that guided the design of a UI that enabled 
measurable gains in efficiency over the baseline workflow. 
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Abstract 

Chronic illness patients increasingly turn to online health communities to seek support. Unlike face-to-face support 
groups (F2F), many online health communities lack resources to provide health professional moderators’ expertise 
during peer-patient conversations. In this poster, I describe my plans to support both patients and moderators by 
semi-automatically weaving clinical expertise in online health communities. I will (1) develop methods and 
techniques to transfer the advantages of F2F to online patient communities and (2) assess patients’ self-management 
outcomes through their exposure to online communities that use those methods. Specific techniques involve 
information extraction, user-centered design, and collaborative user feedback to reuse information generated by 
health professionals for online peer-patient conversation threads.  

Introduction: Patients’ Information Needs and Online Health Communities 

Much of chronic illness care happens in between visits with health care providers. Patients must take prescribed 
medications, follow diet and exercise regimens, self-monitor, and emotionally cope with the challenge of living with 
diabetes. Many patients find carrying out these multiple tasks challenging 1. Although clinic based diabetes care 
programs are critical ways to support patients’ diabetes management, they often cannot meet all patients’ needs. 
Outreach visit times are too short for patients’ questions to be fully answered, and although intensive care 
management interventions with health care providers in between hospital visits are shown to be increasingly 
effective 2,3, these interventions are resource and labor intensive. Many health care systems lack the resources to 
implement such intensive nurse-led intervention programs. At the same time, numerous research studies show social 
support is associated with better diabetes and other illness self-management 4–6. A randomized controlled trial study 
shows that peer support has increased benefit in medical outcomes (HbA1C) compared to nurse care management 7.  
 
Conclusively, previous research shows both health professional-led intervention programs and peer support give 
strong promise for improving patients’ self-management practices. My thesis work and recent publications show the 
critical role that health professionals play in face-to-face diabetes patient support groups that is lacking in online 
patient communities8–10. Online patient communities are potentially cost-effective ways to provide social support, 
but because it is on the Internet, many concerns arise around the quality of social and informational support 11. In my 
proposed research, I will bring in the advantages of health professional-led intervention programs and social support 
of peers to increase the quality of online patient communities. To address this challenge, I will develop methods and 
techniques that require minimal resource and labor for supporting patients’ self-management of the disease. My 
research will further advance our understanding of scalable delivery of information generated by health 
professionals and how combination of reused information from health professionals with social support can lead to 
changes in health outcomes. Below, I describe the aims to achieve the goal. 
 
Aim 1. Develop framework and methods in Natural Language Processing (NLP) for classifying online patient 
conversation threads.  
First, we will interview health professionals and patients to hear their opinions for where in peer-patient threads they 
want to see further clinical expertise. With the interview findings, we will develop annotation guidelines and 
perform annotation tasks with annotators. The resulting annotated data will be used as a training set, with which we 
will develop feature sets useful for automatic identification of places in peer-patient conversations that need clinical 
expertise.  
Aim 2. Develop user interface techniques including user feedback mechanisms. 
We will develop user interface techniques of the InfoMediator system through iterative paper-prototyping, Wizard-
of-Oz, and interviews with users. Using low-fidelity prototypes, we will identify user needs in giving user feedback 
on the system’s output (which part of peer-patient conversations need clinical expertise and the retrieved clinical 
expertise) as well as users manually specifying where they want the system to add clinical expertise to.  
Aim 3. Design, Implement, and Evaluate Outcomes of the InfoMediator system prototype. 
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First, we will evaluate the quality of clinical expertise search results from site-specific searches of health 
professionals’ contributions in online community settings. Second, we will implement an interactive InfoMediator 
prototype and evaluate outcomes of diabetes self-management abilities through a 6-month study. 
Outcomes and impact. Outcomes will be three-fold. The first outcome will be combining NLP methods and 
techniques and user feedback to semi-automatically identify places in peer-patient conversation context that need 
health professionals’ expertise. Second will be understanding socio-technical issues around semi-automatically 
inserting clinical expertise into peer-patient conversations. Third will be patients’ outcomes of diabetes self-
management abilities from using the InfoMediator prototype. This research will impact my long-term goal of 
augmenting online patient communities to become a place for delivering high quality health information to patients. 
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Abstract: The overarching purpose of this study was to design an intervention that delivers tailored 
printed material about obesity prevention behaviors (based on health recommendations)  to parents 
and providers at the point-of-care. The present study focuses on the design of the tailoring system 
(computer application) and the tailored report (intervention content). The tailoring application compiles 
questionnaire data from parents of children aged 4-10 years and uses this information to generate a 
tailored report about obesity prevention behaviors. Health messages are tailored to a parent’s stage of 
change, self-efficacy and perceived importance of engaging in one of five possible behaviors (sugary 
drinks, fruit juice, fruits and vegetables, physical activity and television viewing).  Mixed methods and 
rapid prototype testing were used to design the tailored report template. Major steps included 1) user-
centered design of the report, 2) creating a library of messages, 3) design and programming of the 
tailoring system, and 4) acceptability and feasibility testing in a pediatric clinic. The results of the pilot 
may shed light on the potential for integrating the application with an EHR or patient portal. 
 

Background: A common approach to delivering patient health education materials in pediatric practices 
is either by posting them in the waiting room or encouraging providers to hand-out materials during a 
visit. These passive methods rely on the motivation and memory of the providers. Practices with 
electronic health record systems (EHR) can include triggers to remind the provider to print participatory 
guidance and other patient education materials at the point-of-care.  The content of these materials are 
typically targeted messages based on the age of the child or generic, one-size-fits-all messages for a 
specific disease or condition. While generic materials are more convenient and easily produced, they are 
less effective at changing health behaviors than tailored health messages. 1-3  Tailored messages are 
those that are designed for a specific individual and use available information about the patient which is 
typically gathered from a questionnaire completed by the patient.4  The EHR could be used to track 
behavioral data and generate tailored health messages about disease prevention and management.   
 

Public health efforts to prevent obesity have included encouraging pediatric clinicians to counsel 
patients on healthy behaviors using the 5-2-1-0 approach, i.e., 5 servings of fruits and vegetables, 2 hrs 
or less of screen-time, 1 hr of physical activity and no sugar sweetened beverages (Letsmove.org).5  The 
purpose of this study was to develop a message tailoring system for obesity prevention that delivers 
individualized patient education materials for 5-2-1-0 behaviors to parents and their child’s provider at 
the point-of-care, specifically the well-child visit. This paper describes the design of the tailoring system 
and the tailored report, called Tailored Informatics for Diet and Exercise (TIDE).    
 

Description of the Tailoring System, Tailored Informatics for Diet and Exercise (TIDE): Theoretical 
constructs (readiness to change, self-efficacy and importance) were used to inform the intervention, i.e., 
message content. The TIDE system consists of three main components (1) a web-based, open source 
survey tool REDCap,6 (2) relational database which stores participant data, user reports, tailoring logic, 
and theory-based messages, and (3) web-based application TIDE, a set of software components to 
manage data, logic flow, and create and store participant reports. Both system components, REDCap 
and TIDE, are accessible on any internet connected device and both user interfaces are designed for 
persons with minimal programming experience. The system supports importing participant data, custom 
report templates, writing tailored messages, and creating tailoring logic. The Message Library 
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component of the application allows the user to create and edit tailored messages and the 
corresponding tailoring logic for message selection. The User Reports component supports uploading a 
custom report template and generates a tailored report using the uploaded template. Finally, the User 
Data component allows the user to import, view, and edit participant data.  
 
Study Procedures: The following study was approved by the UMass Boston Institutional Review Board.  
A tailoring system requires data  input to produce a custom report for an individual, i.e., the tailoring 
mechanism is based on scores from questionnaires which are used to pull the appropriate message from 
the message library.  For that purpose, a separate study was used to develop a set of questionnaires 
that assessed 5-2-1-0 behaviors and the theoretical constructs of readiness, self-efficacy and 
importance. The next task was to design the look, feel and content of the custom report template.       
Six pediatric providers and eight parents were recruited to take part in the design phase as user 
consultants.  Parents completed the 5-2-1-0 questionnaires in order to produce 3 prototypes of a report.  
Participants were asked to talk out loud about these prototypes to elicit feedback, and follow up 
questions included likes, dislikes, look, feel, meaning, and perception of the messages. The talk-out loud 
method was also used with pediatricians to get their clinical perspectives. Results of each interview 
were discussed among the study team and modifications were made when consistent themes arose.   
Prototype modification ended when saturation of themes and limitations of the format were reached.  
This feedback informed the custom report template and message content used in the TIDE application. 
Currently 28 parents with children 4-10 y/o have agreed to participate in a study that will assess the 
acceptability and feasibility of the tailored report within the context of well-child visit. Providers will be 
interviewed at the end of the study.    
 

Results: The final design of the tailored report was a bi-fold, instead of tri-fold, printed report with 
gender neutral colors (blue-green) that included behavioral levels of the five behaviors, focus on one of 
those behaviors selected by the parent, strategies for change and white space to allow for provider 
notes and/or goal setting.  A simple data visualization of a five-star rating system, Amazon.com- like 
approach, was used to indicate how well the child was doing on the five behaviors in relation to 
recommended guidelines.  This visualization was selected based on providers wanting a quick way to 
identify how well the child is doing on each behavior.  Additionally, providers overwhelming preferred 
positive framing of messages whenever possible to encourage parents and reduce defensiveness.   
   

Future Work: This study will provide preliminary data for TIDE’s effect on 5-2-1-0 behaviors and the 
potential for integrating the application into an EHR or on-line patient portal.   
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Abstract 

Nutrition monitoring and logging is an important tool for inducing and maintaining a healthy dietary behavior. 

Today’s approaches have downsides with respect to usability and interpretability of data. We present a quick-pick 

approach that aims to balance the trade-off between the user’s effort and the preciseness of data. The evaluation via 

an Android app indicates that the approach is promising and may be feasible for long- term use. 

Introduction and State of the Art 

Nutrition is a major aspect of healthy living and a main cause for diseases such as obesity, diabetes, cardiovascular 

diseases and ultimately premature death. Observation and self-reflection are important components to help achieving 

and sustaining a healthy behavior1. For nutrition, monitoring via accurate log of food intake helps the progress of 

maintaining a healthier eating habit 2. While monitoring certain behaviors (physical activity, fitness etc) can be 

supported by pervasive sensors, f.e. pedometers, for logging nutrition, manual diaries, either paper based or 

electronic, are commonly used.  

Mobile digital nutrition diaries have been shown to help individuals gaining a deeper understanding of what they 

consume, help them to improve their dietary self-monitoring, and increase their awareness3.Two main approaches 

are pursued today: In database-driven applications4 , the user looks up the consumed food in a database. While this 

approach should result in precise nutritional values, entering food is cumbersome for the user5 e.g. for mixed meals: 

The database may be incomplete particularly with respect to regional or cultural food, and estimating the portion 

size may be difficult. In photo-driven applications, the user takes a picture of a meal which may be used for 

reflection and manual analysis6 or for image-analysis and automatic interpretation7. Manual analysis is tedious; 

image-analysis remains challenging e.g. when differentiating yoghurt from whipped cream. Moreover, taking a 

picture of every meal is annoying and may be considered in many situations, and the photo must be taken before 

starting to eat, so second helpings and successive choices are difficult.  

Approach and Implementation 

We therefore aimed to find an approach for food logging which is quick and easy to use, does not interfere with 

normal eating behavior, and allows for ex-post analysis of the nutrition behavior. In a process with intensive user 

and expert involvement and after multiple discussions and studies, we came up with the “quick-pick” approach. 

Specifying the food eaten is based on simple concepts frequently used in public health education. The type of food is 

based on categories such as grains, vegetables, fruit or dairy produce rather than specific foods. The amount of food 

is counted in portion sizes, where a portion is not precisely defined but assumed to be about the amount that fits into 

the user’s palm of hand. These concepts have proven to be a fair compromise between understandability on the one 

hand and expressive value on the other.  

 

Figure 1. Logging, food categories, and feedback in the SNUDI app. Average usage through the day 

          

37



  

For subsequent analysis, the food pyramid is used: In this model, the food categories that should be consumed 

frequently, such as vegetables, are arranged on the bottom and those which should be consumed rarely are arranged 

on the top. For each portion of a category eaten, one “brick” is put into place. Ideally at the end of the day, the food 

log should have the shape of a pyramid or triangle.  

We implemented these concepts in the SNUDI- application (Simple NUtrition DIary) for the Android platform. The 

portions of a food consumed are arranged on a grid where the vertical placement indicates the time and meal, and 

the horizontal placement can freely be used by the user (Fig. 1, left). Each cell represents one portion. Tapping on a 

free cell opens the list of food categories (Fig. 1, second). The food categories are color coded. The user can switch 

between the dates by swiping horizontally. For analysis, the user can switch to a “pyramid” view (Fig. 1, third) 

where, for a given period of time, the average consumed food is shown in a food pyramid arrangement. This allows 

seeing how closely the user follows the recommendations of the food pyramid at a single glance.  

Evaluation and discussion 

For one week, we carried out a trial with 6 participants (3 male, 3 female). All of the participants used the prototype 

on a daily basis to log data. On average, the participants used the app for 4 minutes per day for logging food, and 1.2 

minutes for checking the food pyramid. They logged 14.4 portions per day and 3.8 portions per meal. Usage for 

logging increases throughout the day with peaks around lunch and dinner times (Fig 1, right; blue: log; red: pyramid 

view). A more detailed analysis (not shown here) also shows that logging of one earlier meal also frequently 

happens retroactively during later meals. The app scored an average 96 of 100 points in the System Usability Scale. 

Two nutrition experts who reviewed selected diaries found the collected data to be sufficient for monitoring 

behavior and for self-reflection. They also pointed out that the food categories may not always be precise enough. 

Users and experts are quite positive on the quick-pick approach for a mobile nutrition diary. The possibility for later 

recording food has shown to be important. In this aspect, the quick-pick approach is superior to image-based ones. 

The pyramid concept was well understood and enjoyed as feedback at the same time. The experts indicated that the 

simplifications induced by the food categories are acceptable. It was  appreciated that more complete data is always 

preferable even when lacking preciseness.  

Conclusion 

Every manual diary for health logging has to cope with a trade-off between effort and precision of data. The quick-

pick approach seems a promising compromise. It has the potential to improve adherence in the long-term leading to 

better nutrition monitoring. The approach is simple enough to be adaptable to other types of diaries as well. Some 

simple changes of graphical representations would e.g. allow implementing different food models, giving more 

guidance while logging or to logging various behaviors such as snacking only, drinking enough or smoking.  

References 

1. Spahn, J.M., Reeves, R.S., Keim, K.S., Laquarta, I., Kellogg, M., Jortberg, B. and Clark, N.A. State of the 

evidence regarding behavior change theories and strategies in nutrition counseling to facilitate health and food 

behavior change. J Am Diet Assoc, 110:6 (2010), 879 -891. 

2. Brug, J., Glanz, K., van Assema, P., Kok, G. and Breukelen, G. J. P. V. The impact of computer-tailored 

feedback and iterative feedback on fat, fruit, and vegetable intake. Health Education and Behavior, 25 (1998), 

517-531. 

3. Xu, J., Chen, P., Uglow, S., Scott, A. and Montague, E. A Case Study of the Design and Evaluation of a 

Persuasive Healthy Lifestyle Assistance Technology: Challenges and Design Guidelines. Proc. UAHCI 2011, 

464-471. 

4. Glanz, K., Murphy, S., Moylan, J., Evensen, D. and Curb, J.D. Improving dietary self-monitoring and 

adherence with hand-held computers: A pilot study. American Journal of Health Promotion, 20 (2006), 165-

170.  

5. Tsai, C. C., Lee, G., Aab, F., Orman, G. J, Ohn, T., Riswold, W.G. and Atrick, K. Usability and feasibility of 

PmEB: A mobile phone application for monitoring real time caloric balance. Mob. Netw. Appl., 12:2-3 (2007), 

173-184. 

6.  Wang, D.H., Kogashiwa, M. and Kira, S. Development of a new instrument for evaluating individuals' dietary 

intakes. Journal of the American Dietetic Association. 106:10 (2006), 1588-1593. 

7. Kitamura, K., Yamasaki, T. and Aizawak, K. FoodLog: Capture, Analysis and Retrieval of Personal Food 

Images via Web. Proc. Multimedia Workshop on Multimedia for cooking and eating activities. (2009), 23-29. 

38



  

The Lilypad System: Designing for Collaborative Reflection 

Gabriela Marcu, MS, Hayden Demerson, Chanamon Ratanalert, Cristina Shin,  
Anu Jayasinghe, Anind Dey, PhD, Sara Kiesler, PhD 

Carnegie Mellon University, Pittsburgh, PA 

Introduction 

Collaboration among healthcare teams requires integrating a patient’s data from different sources, reviewing 
changes in the data over time, and drawing from the knowledge of different practitioners to interpret these changes 
and make decisions. We call this data-driven process collaborative reflection. It enables decision-making over time 
based on what data reveals about the effects of interventions. Practitioners and patients also reflect on data 
individually, but ultimately this reflection is in support of the collaboration needed for a healthcare team to make 
decisions. Prior research has focused on supporting healthcare teams primarily by providing tools for structured 
work practices1, 2, 3. In this work, we investigate the ad hoc, unstructured aspects of healthcare teamwork and address 
the need for tools that enable this type of work. We investigated collaborative reflection among teams providing 
mental and behavioral health services to children with special needs, as part of a special education program.  

Collaborative Reflection 

Our findings defined four characteristics of collaborative reflection: it is (1) unstructured, (2) mobile, (3) temporal, 
and (4) aimed at creating a shared understanding. First, in between protocols and structured activities there is a large 
amount of informal interaction, during which there is unstructured knowledge sharing that shapes decision-making. 
Second, there is a need for information technology that can support an understanding of information over time; help 
users identify and explain trends over time; and even help to predict behaviors or outcomes into the future. Third, 
informal interactions among collocated team members can happen anywhere, whether in a meeting or a hallway, so 
knowledge sharing is a part of mobility work. Fourth, the collaboration of collocated team members with 
interdependent expertise and a common goal involves creating a shared understanding of patient data. 

The practitioners were reflecting on a patient’s data together by sharing their knowledge and understanding of that 
patient’s progress, in order to corroborate their interpretations and make decisions about how to adjust interventions 
for that patient going forward. Figure 1 illustrates the collaborative reflection process, which consists of two 
iterative loops. 

The long-term outer loop shows four collaboration points over time, where team members have reciprocal 
interdependence. First, practitioners reflect on patient data to understand the needs of the patient and determine an 

appropriate intervention to move forward with. 
Second, multiple practitioners may be involved with 
an intervention, so reflecting on patient data can help 
practitioners apply the intervention consistently—for 
example by comparing patient responsiveness and 
immediate progress with different practitioners, or 
sharing successful strategies for applying the 
intervention and working with that patient. Third, 
practitioners evaluate the effects of an intervention by 
reflecting on the patient’s data over time. Fourth, 
practitioners disseminate information on the patient’s 
progress to others on the team, to practitioners not on 
the team, or to caregivers or family members. 

The short-term inner loop shows how interdependent 
team members work together everyday to develop a 
shared understanding, which they draw on to make 
ongoing treatment decisions. Team members record 
data, reflect on the data both individually and 
collaboratively, and corroborate interpretations of the 
data with others.  

Figure 1. The collaborative reflection process, consisting 
of a short-term inner loop and a long-term outer loop. 
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The Role of Information Technology 

To support the iterative process of collaborative reflection, information technology can help team members 
collaborate everyday to develop a shared understanding, which they can draw on over time for decision-making. 

• Record. Practitioners need a data collection system that is less cumbersome and time-consuming than paper-
based data sheets. There is also an opportunity to improve consistency in data collection. Issues with consistency 
stem from data being collected separately by different practitioners, and efforts to maintain consistency are limited 
to staff training at beginning of the year followed by occasional reliability checks. 

• Reflect. There is significant opportunity for improving visualizations of data to support both individual and 
collaborative reflection. Existing paper-based data management enables little more than scatterplots created by 
hand. However, the novelty of data visualization, analytics, and statistics for many practitioners makes the design 
and introduction of this functionality challenging.   

• Corroborate. Practitioners often discuss data to corroborate their interpretations of what is going on with a 
patient. These discussions happen primarily during everyday informal interactions, when data may not be at 
hand—e.g., a conversation between two practitioners across the room while they are working with different 
children, or a discussion when two practitioners run into one another in the hallway. Corroboration could be 
improved by making data accessible in this type of context to support informal interactions. 

We have developed a system to support collaborative reflection through a network of iPads used by members of a 
collocated team. We named this system Lilypad to convey the notion of independent points of interaction with data 
that also belong to an interconnected ecosystem for data management. In other words, a practitioner is aware that 
while she uses her Lilypad (or iPad) to record and reflect on her data, she also has the ability at her fingertips to 
connect with other practitioners to corroborate interpretations of that data and initiate discussion. Team members’ 
Lilypads are connected, and help them to be more connected for ad hoc collaboration.  

The Lilypad system will be evaluated in a 3-month deployment study. We will use observation, interviews, and 
surveys to investigate whether the Lilypads help practitioners to reflect on data more both individually and 
collaboratively. We will look at impromptu interaction and scheduled meetings to see whether data use is different 
in these settings. System logs will also be used to understand which features are used most, when, and by whom. 

Findings from our deployment of the Lilypad system will help us learn about supporting collaborative reflection in 
real healthcare settings. Our findings will inform future versions of our model of collaborative reflection, as well as 
refinements on how information technology can support this process   
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Abstract 

Most existing work on supporting people with depression has focused on monitoring symptoms or providing 
computer or internet-based Cognitive Behaviour Therapy. Help4Mood follows a different approach. Using 
Help4Mood, patients can track mood, physical activity, and psychomotor symptoms of depression, monitor 
recurrent negative thoughts, and explore new helpful behaviours. Key trends are summarised to support patient and 
therapist in joint sense making. 

The Idea 

One in five people will experience an episode of major depressive disorder during their life. After a first episode, the 
condition is highly likely to recur. The standard treatment options are medication and psychotherapy1. In recent 
decades, internet-based psychotherapy interventions have been used to widen access to psychotherapy2. But 
providing access to an internet- or computer-based intervention alone is insufficient for many people; outcomes are 
improved when patients are guided through the programme2.  

There are also many applications that allow users to monitor their mood and related symptoms. However, support 
for making sense of the data that has been collected is typically limited to graphs and summaries. There is also 
relatively little longitudinal data that would allow reliable detection of recovery or relapse. For example, most 
published data on activity and sleep has been obtained by comparing hospital inpatients with healthy people living in 
the community3. 

Health IT tools for patients and clinicians need to acknowledge this complexity and support communication of 
thoughts and feelings to support joint sense making.  Help4Mood has been designed to fit this specification. The 
system consists of three components, a Virtual Agent, a Personal Monitoring System, and a Decision-Support 
System4. Since the system is to be tested with patients in clinical practice, it was risk assessed thoroughly for privacy 
and security issues. 

Patients mainly interact with Help4Mood in short daily sessions, using an audiovisual interface that features a 
Virtual Agent, implemented as a talking head. Sessions include short mood checks using standardized instruments5 

psychomotor speech tasks, and components that directly support Cognitive Behaviour Therapy, such as an 
innovative Negative and Positive Thoughts Module and a specially developed brief Behaviour Activation 
component.  

The Personal Monitoring System collects activity data using a bespoke wrist- or waist worm actigraph, and the 
Decision Support System plans varied daily sessions that can be adapted to the patient’s mood and stamina, analyses 
data, and generates report.  

Findings  

Help4Mood is developed using an iterative design process with frequent feedback from users and clinicians. We 
have completed a series of case studies of the actigraphy component and five case studies of a very basic version of 
the Help4Mood system consisting of actigraphy and a daily mood check6. We worked with people who had 
recovered from a major depressive episode.  

Overall, users were highly sensitive to quirks and instabilities, even though they were familiar with technology. 
Actigraphy solutions had to be unobtrusive and non-stigmatising, which validated our decision to develop both wrist 
and waist worn actigraphs. The avatar-based interface divided people – half liked the avatar, half did not like it; the 
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reasons were highly idiosyncratic. For example, one user liked the avatar because she reminded her of a nice work 
colleague. 

Focus group work with clinicians and patients led to the design of a one-page summary of key measures and trends 
observed by Help4Mood. Information is given both in a natural-language summary and through graphs, designed to 
facilitate discussion about the individual’s experience of depression and path to recovery.   

Implications for Interdisciplinary Collaboration  

In order to design IT solutions that effectively support people with mental health problems, we need to create a 
seamless, non-stigmatising user experience that fits into people’s lives at home and at work. In line with recent work 
on telemonitoring7,8, patients should be supported in reflective thinking and taking ownership of their mental health, 
but within a framework that makes it easy for patients to access qualified therapists and receive the guidance that is 
crucial to the success of internet-based psychotherapy interventions2.  

User experience and interaction designers need to work closely with patients, health care practitioners, and 
specialists in implementing mental health services to create solutions that bring patients and therapists together.  

Privacy and security requirements of different health care systems have led to the system being less flexible and 
portable than it should be – we need to work with experts in the design of trustworthy systems to address these 
issues more effectively. 

Recommendations for further investigation 

In Autumn/Winter 2013/2014, we will conduct an exploratory pilot trial of Help4Mood, with in-depth qualitative 
and quantitative evaluation, which will take us to Stage 2 of the MRC Framework for Evaluating Complex 
Interventions9. We also hope to evaluate promising parts of Help4Mood, such as the Negative and Positive Thoughts 
Module, in other settings. At the workshop, we will show demonstrations of the system, in particular a set of sample 
reports.  
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Abstract 

We developed a new theoretical framework, “Synergistic Science: A Theoretical Framework for Transdisciplinary 

Research Collaboration and Innovation” and tested it in a real-world setting for the development and 

implementation of a comprehensive Interactive Voice Response (IVR)-Supported Care Transition System.  The 

transdisciplinary team of experts participating in the project included experts and professionals from academia, 

business, engineering, law, graphic design, database management, programming, interface architecture, medicine, 

nursing, marketing and analytic modeling. The use of a framework based on common principles and best practices 

fostered the rapid development using parallel strategies to guide the project from conceptualization through 

successful patenting and full implementation in a real-world setting within an 18-month time period.   

Introduction 

While the optimal process for development of meaningful solutions to healthcare challenges is grounded in rigorous 

research that provides evidence-based knowledge, it is well known that research is a time-intensive process and the 

diffusion of innovative solutions from bench to bedside can take up to ten years or longer. [1-3] In addition, 

economic constraints have resulted in reductions in funds for grant support and greater numbers of applicants are 

competing for a shrinking pool of available resources. [4-6] Of necessity, researchers may need to find alternative 

sources of funding to fill the gap in available monies from traditional grant mechanisms.  Collaborations between 

healthcare researchers and business entities are on the rise, as evidenced by the growing formation of Innovation 

Centers and Collaborative Institutions designed to foster transdisciplinary project development and cooperative 

efforts [7,8] However, the process of developing successful transdisciplinary teams of experts and working 

collaboratively can be daunting.  There is a critical need for a common framework to guide the process, one that 

transcends the often fragmented perspectives entrenched within each discipline and guides the principles of 

collaboration by synergizing efforts so that the resulting whole is truly greater than the sum of the individual parts. 

Description 

We developed  “Synergistic Science: A Theoretical Framework for Transdisciplinary Research Collaboration and 

Innovation”  The model is a synergy of the best components of the scientific research model, the engineering 

process, the business development model and project management principles. 

   

Results 

We tested the theoretical model in a real world setting from idea conceptualization through implementation of a 

comprehensive interactive voice response (IVR)-supported care transition system. By working in parallel with a 

large number of transdisciplinary experts using this common framework, we were able to bring the project from 

conceptualization, development, testing, refinement and patenting to full commercialization within 18 months.  

 

Theoretical Discussion 

The value added to individual and group participation by using a framework that capitalizes on common principles 

cannot be overstated. Clinicians, researchers, data programmers, interface architects, business leaders, attorneys, 

graphic designers and engineers are not trained in the same philosophies of science or work.  They come to the table 

with very diverse perspectives and expertise, often with goals and language specific to the tradition of each 

discipline.  The use of a common theoretical framework provides alignment of goals and strategies while 

recognizing the value of transdisciplinary expertise so that collaboration and engagement are fostered throughout the 
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entire project.  The Synergistic Science model is a circular, iterative framework that includes planned ongoing 

evaluation and refinement processes, thus promoting optimal outcomes and maximizing efficiency.  

 

Implications for the Interdisciplinary Community 

Use of a common theoretical framework to guide transdisciplinary collaboration reveals great promise in 

overcoming barriers based on discipline-specific perspectives.  Knowledge gained from this process can be used to 

strengthen collaboration and innovation in developing real-world solutions to today’s healthcare challenges and 

foster the development of HIT tools that effectively include all the stakeholders. 

 

Recommendations for further investigation 

 

Further testing and applications of the Synergistic Science model in conducting  transdisciplinary research that 

encompasses a variety of additional disciplines such as medical sociology, psychology, anthropology, and 

comparative effefctiveness and translational research are appropriate next steps.  

Conclusion 

The use of the Synergistic Science Theoretical Framework for Transdisciplinary Research Collaboration and 

Innovation was highly effective in guiding a successful project from conceptualization through implementation and 

demonstrates tremendous potential for reducing costs associated with time and scope while  building value and 

effective project outcomes in a real world healthcare setting.   
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Fostering Clinician-Centered Innovation: Implications in Health Technology 

Prioritization and Implementation 

Melissa I. Naiman, Ph.D., University of Illinois at Chicago, Chicago, IL 

Introduction: 

New medical devices and health IT products are reaching the market at an increasingly rapid pace.  Prioritizing 

innovation options among a wide array of relevant and attractive products is a challenge encountered by most 

medical facilities1. Leaders are faced with three key risks when implementing new products:  1) the lack of 

objective clinical information; 2) the lack of sufficient financial data
2, such as maintenance and training costs; 

and 3) unfavorable clinician interactions with the technology can lead to suboptimal performance and inability to 

obtain full value from the investment3.  Clinical performance and cost estimates of emerging products are 

challenging to assess prior to implementation. Clinical trials and meta-analyses that support the efficacy of a given 

innovation take time to complete and will likely be available after the period when adoption would lead to the 

greatest competitive advantage.  Likewise, data on actual operating costs may not be available.  However, 

leveraging current knowledge of individual adoption theory prior to implementation can minimize clinician 

rejection.   Systematically collecting clinician opinions about radical technologies provides an opportunity to gain 

insight into end user preferences as well as variations in underlying values between clinicians.  A recent study used 

Q-methodology (Figure 1), a mixed-methods technique, to analyze the opinions of physicians and nurses in a large, 

urban emergency department and Level I trauma facility. 

 

Figure 1: A) Qualitative methods generated data on potential areas for radical innovation. Interviews identified 

favorable technology characteristics and focus groups identified specific clinical challenges.  B) Market analysis 

identified products that met ergonomic and clinical needs identified qualitatively.  C) Generic descriptions of current 

products were developed. D) Participants were asked to rank the 43 products in terms of what they felt were “most 

likely” and “most unlikely” to improve care in their department. These Q-sorts were then subjected to factor analysis 

and interpreted. 
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Results:      

40 participants completed Q-sorts (12 physicians, 25 nurses, and 3 of undisclosed licensure; Q-sorts are described in 

Figure 1). Factor analysis revealed 4 statistically significant (p<.01) clusters of shared opinions held among 33 

participants that explained 53% of the study variance. Members of each factor represented diverse clinical roles, 

seniority, and self-described innovation style4 (Figure 2). 

 

 
Figure 2: Demographic breakdown of study participants. IN = Innovator, EA = Early Adopter, EM = Early Majority.       

  

Prioritization: Of 43 possible products, nine were identified as “positive consensus products” (ranked 

“most likely to improve care” by three of the opinion groups and ranked neutrally by the fourth).  The prioritization 

exercise provided hospital administrators with a streamlined list of potential innovations for further analysis (e.g., 

cost benefit analysis) that directly reflected providers’ current clinical needs.   

 

Clinician Engagement: Analysis of the individual factors revealed trends in technology preferences that 

could provide useful insights during change management and implementation planning.  Factor 1 (33% of 

participants) selected technologies that would improve speed and patient turnover, heavily favoring technologies 

such as point of care diagnostics that would provide results in minutes.  Factor 2 (12% of participants) identified 

technologies that would improve patient experience, favoring non-invasive diagnostics and products that were 

designed to decrease pain during procedures.  Factor 3 (24%) favored products that were designed to improve 

outcomes for high acuity patients but would be less applicable to treating non-emergent cases.   Factor 4 (30%) 

favored technologies that improved communication among all clinicians, such as applications that allow file sharing 

with primary care physicians and videoconferencing with emergency medical services. Taken together, these 

“subcultures” could inform communication efforts and ensure the organization’s message resonates with clinical 

end-users. 

 

Implications: 

This study illustrates a methodology that hospital administrators could use to incorporate clinician opinions into 

strategic planning efforts more effectively.  In addition, understanding the “subcultures” represented by each factor 

can provide valuable insights for clinician engagement during implementation planning.   

 

Further Investigation: 

There are two near-term directions for future inquiry.  First, the same instrument could be deployed in a different 

emergency department to determine whether similar preference patterns emerge.  Second, the methodology could be 

repeated in other clinical settings to identify new innovation opportunities, consensus technologies, and 

departmental subcultures. 
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Task Transition Decision Making During Downtime: Impact of EHR systems 
on Performance 

Kristen Presleigh, MPH, Vickie Nguyen, MS, Nnaemeka Okafor, MD, MS, Amit Mehta, 
MD, Jiajie Zhang, PhD, and Amy Franklin, PhD 

The University of Texas Health Science Center at Houston 

Abstract 

Electronic Health Record Systems (EHRs) have the potential to change the way we receive and deliver care. Once 
implemented, EHR systems are not always available. Through planned outages or system failures, system 
unavailability is part of HIT use. Here, we consider the impact of the absence of EHR data on physician decision 
making by exploring the choices doctors make in selecting their next task. We find that during a planned outage 
there are shifts in decision-making behavior. These results suggest the impact of downtime should be explored for 
clinical as well as financial implications.  

Introduction 

Although the implementation of electronic health record systems has received significant research attention, 
including the benefits and unintended consequences of such systems, little is known regarding the impact of EHR 
downtimes. When EHR systems are unavailable, either due to routine maintenance or as part of an unplanned event, 
clinical sites are left trying to accomplish their work outside the typical workflow. Descriptive studies charting the 
factors contributing to downtime1 or the cost to physicians and practices highlight only some of the impact of system 
unavailability. Here, we consider the impact of the absence of EHR data on physician decision making by exploring 
the choices doctors make in selecting their next task.  

Task Transition Decisions 

In our study, we focus on decision making in the Emergency Department (ED). EDs are time and information 
intensive environments where circumstance rarely allows a physician to see a task such as caring for a single patient 
through from beginning to end without intervening activities. We explore the selection process between task actions 
as a type of decision making, called here task transition decisions. In our previous work2, we found that less than 
half of all task transition decisions are guided by protocol. For roughly 50% of their decisions, physicians respond 
dynamically to the interruptions and opportunities provided to them by their environment. In this, we compare 
previously observed behaviors with the decision-making generated during a significant environmental shift, a 12-
hour scheduled EHR downtime.  

Results 

A total of eight Attending ED physicians were observed and audio recorded for two shifts each. Each shift consisted 
of four hours for a total of 64 observation hours. Six of the Attendings were observed during a “typical” workday, or 
days where the EHR systems were available, while two Attendings were observed during downtime. We coded the 
transcribed observation and audio recording data for planned, interruption, and opportunistic decision types using 
Franklin et al.’s task transition decision coding method2. The proportions of decision types made were calculated for 
each Attending during both the “typical” workday and during downtime (Figure 1).   
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Figure 1. Task transition decision making for 8 Attending ED physicians during “typical” workdays and decision 
making during downtime. 

The EHR downtime had a significant impact (t(7) = -11.99, p < .01) on task transition decision-making. During this 
period, we saw shift towards protocol based behaviors. This may be due to several factors: (1) downtime planning 
and implementation of new protocols may have increased adherence, (2) reduced patient volume may have 
decreased system complexity impacting the need for more dynamic responses, (3) absence of tools such as track 
boards and selected computers providing access to pre-downtime records resulted in physical grouping of the 
clinical team which altered communication patterns. 

Conclusion 

EHR systems and their absence have a significant impact on clinical environments. Here, we find a shift in decision-
making behavior towards planned behavior during a planned outage. Further work is needed to explore the impact of 
unplanned downtime on decision making as these results suggest downtime should be explored for clinical as well 
as financial implications.  
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