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New to This Edition

Adaptive Health Management Information Systems, Third Edition, is for instructors who want to
keep pace with rapid changes in the field of healthcare management information systems
(HMIS) and health informatics (HI). This new edition is not simply an update of the second
edition—it is a completely reorganized, expanded, and rewritten text containing all new con-
tributions, special sections, and streamlined discussions of more established as well as hot cur-
rent topics. These are spiced with motivating scenarios; real-world examples; mini-cases;
stimulating chapter questions; illustrative graphics, tables, and exhibits; and additional read-
ings. Significant updates and complete revisions have been integrated throughout the text—so
much so that readers familiar with the previous edition would not recognize this work as a de-
rivative of the other.

Specific updates
● Content. Rich, comprehensive topics covered range from HMIS history; chief executive

officer/chief information officer roles and responsibilities; health IT and Internet use;
HMIS enterprise software; virtual communities and networks; patient-centric manage-
ment systems; HMIS interoperability; HMIS strategic planning; HMIS developments;
HMIS project management; HMIS standards, governance, and international perspec-
tives; and HMIS innovation.

● Scenarios. Realistic and real-world scenarios set the stage for topic discussion and to moti-
vate the student readers; a short reflection is also given at the end of each scenario.

● Technology Briefs. Concise briefs cover specific HMIS knowledge domains such as the
Internet and associated technologies; hardware, software, and user interfaces; network
technologies; database concepts; and data mining and data warehousing.

● Research Brief. Brief extends reading and provides supplementary research data.
● Policy Brief. Brief covers key policy issues relating to the Health Insurance Portability and

Accountability Act (HIPAA), privacy, confidentiality, and security issues.
● Mini-Cases. Short cases illustrate concepts, and related mini-case questions promote class

discussions among students.
● Chapter Questions. Long- and short-answered questions stimulate classroom discussions

and promote learning of various topics and examples discussed in the text.
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● Editor’s Notes. Appended to chapters contributed by various authors, these notes bridge
the chapter contents with the other chapters and parts of the text, thereby providing read-
ers with an overview of the intended organization of the text.

● Major Cases. Part V provides a selection of major cases to enhance understanding of
teaching materials and promote further interactions between students and instructors.

iv N E W T O T H I S E D I T I O N
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published in several national and international journals and magazines. In addition to a
whitepaper published in the Journal of Financial Transformation, he is a frequent contributor to
national publications and is the primary contributor to IDG’s Biz Insights newsletter. He has
been invited to speak at several conferences and has developed and delivered training sessions
for several organizations. Mr. Bennett teaches the graduate-level course “Audience Insight” for
West Virginia University’s (online) Integrated Marketing Communications Program. He is a
member of the Chief Marketing Officer Council, Reuters Insight Community of Experts,
Gerson Lehrman Group Consulting Council, and the IT Senior Management Forum. Mr.
Bennett has an MBA in marketing, finance, management policy, and management information
systems from the Kellogg Graduate School of Management at Northwestern University and a
BS in accounting from Butler University. He is also a certified public accountant.

Jon Blue, PhD
Assistant Professor
Department of Accounting and Management Information Systems
University of Delaware
Newark, Delaware

Dr. Jon Blue is an assistant professor in the Department of Accounting and Management
Information Systems at the University of Delaware. He received a PhD in business with a con-
centration in information systems from Virginia Commonwealth University. His primary re-
search interests are healthcare informatics, decision support systems, information technology
adoption and implementation, and information systems project management. He is on the edi-
torial board of the International Journal of Healthcare Delivery Reform Initiatives.

Prior to his academic career, Dr. Blue worked for more than 20 years in large companies—
specifically IBM, Hewlett-Packard, and 3Com. In these companies, he worked in and managed
domestic, as well as worldwide, organizations in various fields, including software and Internet
development and testing, technical consulting, operations, sales, marketing, and engineering.
His last corporate position was as the worldwide senior director of e-business professional ser-
vices. In this position, he led a worldwide solutions management e-business professional services
(consulting) organization and was responsible for the entire division’s profit and loss.
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Tugrul U. Daim, PhD
Associate Professor
Department of Engineering and Technology Management
Portland State University
Portland, Oregon

Dr. Tugrul U. Daim is an associate professor of engineering and technology management at
Portland State University. He is published in many journals, including Technology in Society,
Technology Forecasting and Social Change, International Journal of Innovation and Technology
Management, Technology Analysis and Strategic Management, International Journal of Healthcare
Information Systems & Informatics, and Technovation.

Dr. Daim received his BS in mechanical engineering from Bogazici University in Turkey, MS
in mechanical engineering from Lehigh University in Pennsylvania, another MS in engineering
management from Portland State University, and a PhD in systems science–engineering man-
agement from Portland State University.

Jayfus T. Doswell, PhD
Founder, President, and CEO
Juxtopia, LLC
Distinguished Professor of Biotechnology
School of Math, Science, and Technology
Elizabeth City State University
Elizabeth City, North Carolina

Dr. Jayfus T. Doswell is the founder, president, and chief executive officer of Juxtopia LLC, a
biomedical and information technology company with a mission to improve human perform-
ance. Dr. Doswell is also the chairperson of The Juxtopia Group Inc., a nonprofit 501c3 organ-
ization with a mission to improve human learning performance with science and technology
research that adapts to individual learning needs. Additionally, Dr. Doswell is a distinguished
professor of biotechnology at Elizabeth City State University (ECSU), located in North
Carolina, where he is responsible for instructing the next generation of leaders fund-raising, en-
trepreneurship, and outreach. Dr. Doswell sits on several not-for-profit boards and is an active
member of the American Public Health Association (APHA) Health Informatics and
Information Technology (HIIT) special interest group, American Telemedicine Association
(ATA), Association of Computing Machinery (ACM), Institute of Electrical and Electronics
Engineering (IEEE), and the National Society of Black Engineers (NSBE). Prior to starting
Juxtopia in 2001, Dr. Doswell led several commercial software engineering teams, ranging from
Lockheed Martin and SAIC to BearingPoint.

Dr. Doswell and Juxtopia currently lead research and product development combining
artificial intelligence, telemedicine/tele-health, bioinformatics, computational biology, and
biosensors.
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Kelley M. Duncanson, PhD
Assistant Professor of Management and Accounting
School of Business
College of The Bahamas
Nassau, Bahamas

Dr. Kelley M. Duncanson is an assistant professor of management and accounting in the
School of Business at the College of The Bahamas. Her primary research interests include deci-
sion support systems, simulated learning, student budgeting and personal finance, organiza-
tional citizenship behavior, and student learning techniques. She consults with businesses
regarding management and accounting systems issues. She has published in the Business
Research Yearbook and Global Business Perspectives and has presented papers at the International
Academy of Business and Economics and INFORMS conferences. She received her PhD in
management from Jackson State University, Jackson, Mississippi.

Naser Elkum, PhD
Professor and Research Methodologist
Biostatistics
King Faisal Specialist Hospital and Research Centre
Riyadh, Kingdom of Saudi Arabia

Dr. Naser Elkum is a professor and research methodologist of biostatistics at King Faisal
Specialist Hospital and Research Centre. In 1997, he earned his PhD in statistics from Queen’s
University, Canada. Subsequently, he worked as a manager of the biostatistics and data manage-
ment department at Pharma Medica Research Inc. (PMRI), Mississauga, Canada. Currently, he
is scientist and head of biostatistics unit at King Faisal Specialist Hospital and Research Centre,
Riyadh, KSA.

Dr. Elkum has more than 15 years of health science work experience in internationally rec-
ognized institutions, including National Cancer Institute of Canada Clinical Trials Group,
Queen’s University, Canada; Health Canada; Laboratory Center of Disease Control, Ottawa,
Canada; Pharma Medica Research Inc., Mississauga, Canada; and King Faisal Specialist
Hospital and Research Centre, Riyadh, KSA. He provides statistical leadership in studies in
various areas of population health research, clinical research, and health services and outcomes
research.

SherRhonda Gibbs, PhD candidate
Department of Management and Marketing
Jackson State University
Jackson, Mississippi 

SherRhonda Gibbs is a PhD candidate in management at Jackson State University; her pro-
gram status is ABD (all but dissertation). She received her BS degree in computer science from
Grambling State University in Louisiana. She also holds a Master’s of Business Administration
degree from Winona State University in Minnesota. Her research concentration is in technology
entrepreneurship, entrepreneurial opportunity recognition, careers, information technology,
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and small business. Ms. Gibbs has made numerous academic presentations on diverse topics
both nationally and internationally. She has published in, among others, the International
Journal of Globalization and Small Business and E-Business Review. As a Cal State–San
Bernardino ITTN fellowship recipient, she has been certified in technology entrepreneurship,
transfer, and commercialization. Last year, she received the AOM Careers Division, Best
Doctoral Student Paper Award. Ms. Gibbs has also received entrepreneurial leadership awards
and service recognition for her work with entrepreneurship students at Jackson State.

William Greer, PhD
Senior Clinical Planner
Health Statistics
Sidra Medical and Research Center
Weill Cornell Medical College
Doha, Qatar

Dr. William Greer is currently a senior clinical planner in health statistics at Sidra Medical
and Research Center in Qatar. Originally a physicist, he obtained his PhD in bioengineering in
1978 from Strathclyde University in Scotland, where he developed an integrated mathematical
model of the neural and chemical control of breathing in humans. His postdoctoral research
was divided between an epidemiological study of musculoskeletal injuries in Mt. Isa Mines,
Australia, and the application of control systems techniques to the analysis of totally closed
breathing circuits at Manchester University, England. In 1980, he joined the National Institute
for Medical Research in London, where he initially commissioned its new mainframe computer
system prior to spending several years collaborating with biologists in computational and math-
ematical aspects of developmental biology and neurobiology, including the development of the
first computerized mapping system for biological electron microscopy. While at the National
Institute, he also developed one of the first bioinformatics software packages (MGS), which was
later adopted by a number of U.K. research institutions and universities. In 1986, he moved to
the King Faisal Specialist Hospital and Research Centre in Riyadh, Kingdom of Saudi Arabia,
where he carried out biocomputing, epidemiological, biostatistical, and bioinformatics research
for the next 10 years.

In 1995, Dr. Greer relocated to Edinburgh as an independent research consultant in biosta-
tistics and pharmacogenomics. During this period, he became responsible for the data manage-
ment and analysis of one of the largest collections of normative bone mineral density
measurements in women, at the Bone Densitometry Unit in the Nuffield Hospital, Oxford. In
1998, he returned to King Faisal Specialist Hospital and Research Centre to develop a new
Scientific Computing Research Unit, focusing on clinical image analysis, biological simulation,
geographical information systems (GIS), and bioinformatics. In 2005, he assumed a faculty po-
sition in public health at the Weill Cornell Medical School in Qatar, where—in addition to de-
veloping research on diabetes in Qatar—he was responsible for teaching biostatistics,
epidemiology, and evidence-based medicine. His current research interests include diagnostic
aspects of postmenopausal osteoporosis, epidemiological applications of GIS, biological and
physiological modeling, and the computational analysis of promoter regions of DNA.
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Henry J. Groot, MS
Director
Information Resources
Holy Cross Health System Corporation
South Bend, Indiana

Henry J. Groot is the director of information resources at the corporate offices of Holy 
Cross Health System Corporation. His accomplishments include positioning the decision 
support function to support the decision makers in multiple business units and clinical settings
and to support their information needs by increasing use, understanding, and application of 
information for analysis and reporting. The deployment of decision support has spanned across
disciplines such as finance, corporate development, utilization and quality assurance, and oper-
ations. Mr. Groot received his MS in management information systems from Purdue
University, West Lafayette, Indiana. His work has been published in Healthcare Informatics and
Topics in Healthcare Information Management.

Sandhya Keeroo
C-DAC School of Advanced Computing
University of Mauritius
Quatre Bornes, Mauritius

Sandhya Keeroo is an information technology (IT) graduate and is presently working on
an MBA at the University of Mauritius. Her research on healthcare IT, a multidisciplinary
field of paramount necessity, presents unrivaled challenges to enhance ostensibly unyielding
problems across the medical field. She is honored to bring forward a handy and an informa-
tive resource that would catalyze further research as well as contribute to the win–win para-
digm shift pertinent to wellness and treating illness. She is thrilled to claim that this chapter
will help identify elusive broken links that still exist and eradicate problems of heterogeneity
in clinical knowledge.

William Klepack, MD
Primary Care Physician
Dryden Family Medicine
Medical Director
Tompkins County Health Department
Dryden, New York

Dr. William Klepack is board certified in family practice and received his MD from
Johns Hopkins University Medical School in Baltimore, Maryland, after obtaining his un-
dergraduate degree in physics and science from the Massachusetts Institute of Technology.
His three years of family practice residency training were at the University of Rochester,
Family Medicine Program. Following residency he practiced in Nome, Alaska, with the U.S.
Public Health Service for two years. Returning to the “lower 48” he joined a group practice
in Bath, New York, where he stayed for eight years before moving to Tompkins County,
New York, in July 1989.
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Dr. Klepack is medical director of the Tompkins County Health Department. His particular
interests include patient education, public health, preventive care, electronic health records, dis-
ease management, and orthopedic medicine.

Rajiv Kohli, PhD
Associate Professor
Management Information Systems
College of William & Mary
Williamsburg, Virginia

Dr. Rajiv Kohli is an associate professor of management information systems (MIS) at the
College of William & Mary. He received his PhD from the University of Maryland, Baltimore
County. Dr. Kohli serves as an associate editor for MIS Quarterly and is a member of editorial
boards of several international journals.

For more than 15 years, Dr. Kohli has worked or consulted with IBM Global Services, SAS
Corporation, United Parcel Service, AM General, MCI Telecommunications, Westinghouse
Electronics, Wipro Corporation, and Godrej Industries (India), in addition to several health-
care organizations. Prior to joining full-time academia in 2001, he was a project leader in deci-
sion support services at Trinity Health. Dr. Kohli has held positions at the City University of
Hong Kong, China; University of Canterbury, New Zealand; Sloan School of Management,
Massachusetts Institute of Technology, Cambridge, Massachusetts; and the University of
Cambridge, United Kingdom.

Academic studies have ranked Dr. Kohli among the top 20 MIS researchers worldwide. Dr.
Kohli’s research is published in MIS Quarterly, Management Science, Information Systems
Research, Journal of Management Information Systems, and Communications of the ACM, among
other journals. He is a co-author of IT Payoff: Measuring Business Value of Information
Technology Investment, published by Financial Times Prentice-Hall. Dr. Kohli has been a recipi-
ent of several grants in information systems research.

Victor W. A. Mbarika, PhD
Director
ICITD
Editor-in-Chief
The African Journal of Information Systems (AJIS)
Southern University and A&M College
Baton Rouge, Louisiana

Dr. Victor W. A. Mbarika has been in the forefront of academic research into information
communications and technologies (ICT) implementation in Africa. Dr. Mbarika is serving at
Southern University and A&M College at Baton Rouge, Louisiana, and has received several
National Science Foundation and state grants.

Professor Mbarika has more than 90 published works, including three books; five book chap-
ters; 31 peer-reviewed journal papers in premier outlets such as IEEE Transactions, CACM, JAIS,
ISJ, The Information Society, and Journal of the American Society for Information Sciences; and more
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than 45 papers at premier conferences such as IFIP, ICIS, DSI, AMCIS, and HICSS. He has
chaired several mini-tracks/workshops at DSI and AMCIS, where he introduced the first mini-
track on ICT in developing countries. His publication outlets clearly reflect the impact he is having
on the information systems, computer science, information science, and engineering communities.

Philip F. Musa, BSEE, MSEE, MBA, PhD, PE
Associate Professor
Department of Management and Information Systems
The University of Alabama at Birmingham
Birmingham, Alabama

Dr. Philip F. Musa is an associate professor of management and information systems in the
School of Business at the University of Alabama at Birmingham. He teaches various courses such as
project management, supply chain management, quality management, strategic information sys-
tems, electrical engineering, and operations management. He holds a BSEE, an MSEE, an MBA,
and a PhD, all from Texas Tech University. He has published research in various prestigious jour-
nals, including Communications of the ACM, Information Systems Journal, Communications of AIS,
European Journal of Information Systems, Journal of Global Information Technology Management,
Journal of Global Information Management, and Journal of Information Systems Education.

Dr. Musa has served on special assignments related to PhD programs to other universities
around the world. In addition to serving on the editorial boards of several academic and practi-
tioner journals, Dr. Musa has presented at and published in dozens of proceedings of national
and international information systems conferences such as America’s Conference on Information
Systems, the International Federation for Information Processing, Information Resource
Management Association, Global Information Technology Management, and Decision Sciences
Institute, among others. He has also served as chair or on program committees of many of the
professional conferences and dissertation committees. Dr. Musa is an academic professional
member of APICS, senior member of the Institute of Electrical and Electronics Engineers
(IEEE), member of the Association of Information Systems (AIS), and a lifetime member of Phi
Kappa Phi. He is a licensed professional engineer (PE) with backgrounds in electrical engineer-
ing and the semiconductor industry. He is also a certified supply chain professional (CSCP).

Liam O’Neill, MS, PhD
Associate Professor
Department of Health Management and Policy
School of Public Health
University of North Texas, Fort Worth
Fort Worth, Texas

Dr. Liam O’Neill is an associate professor in the School of Public Health at the University of
North Texas Health Science Center in Fort Worth, Texas. He earned an MS in operations research
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from the University of North Carolina and a PhD in operations management from
Pennsylvania State University. Prior to his present position, he was on the faculty at Cornell
University and the University of Iowa.

Dr. O’Neill’s primary research interests are in healthcare operations and information sys-
tems, including hospital efficiency analysis, hospital marketing, technology diffusion, and
managerial benchmarking using data envelopment analysis. He has published more than 20
articles and book chapters in scholarly journals, such as Health Care Management Science,
Management Science, Medical Care Research and Review, Neurology, Anesthesia and Analgesia,
Naval Research Logistics, and Socio-Economic Planning Sciences. In addition, his research has re-
ceived awards from the Production and Management Society and the Western Decision
Sciences Institute. He is on the editorial board of Health Care Management Science and
International Journal of Healthcare Information Systems and Informatics and is past-president of
the Health Care Applications Section of Institute for Operations Research and Management
Science (INFORMS).

Anantachai Panjamapirom, MS, MBA, PhD Candidate
School of Health Professions
University of Alabama at Birmingham
Birmingham, Alabama

Anantachai Panjamapirom is from Bangkok, Thailand. He is currently a doctoral student in
administration health services in the School of Health Professions at the University of Alabama
at Birmingham (UAB). He earned an MS in information and communication sciences from
Ball State University, Muncie, Indiana, and an MBA from UAB. He holds a B.Eng. in civil en-
gineering from Mahidol University, Bangkok, Thailand. While he worked as a web designer in
the Division of Continuing Medical Education (CME), School of Medicine at UAB for three
years, he was involved in conceptualizing, designing, producing, and maintaining more than 20
educational Web sites for different grant-funded research studies. The majority of these studies
employ Web-based interventions as a strategic tool to conduct research on the decision-making
patterns and behavioral predictors of healthcare providers.

Mr. Panjamapirom has collaborated with multiple research organizations such as the
Alabama Quality Assurance Foundation (AQAF), the UAB Center for Education and Research
on Therapeutics of Musculoskeletal Disorders (CERTs), the UAB Center for Outcomes and
Effectiveness Research and Education (COERE), and the UAB Center for Emergency Care and
Disaster Preparedness. He is a member of various professional organizations such as American
Medical Informatics Association (AMIA), Academy of Management (AOM), American Public
Health Association (APHA), and Association of University Programs in Health Administration
(AUPHA). He has presented at the annual conferences of AOM, APHA, and Academy Health.
He is also a member of Beta Gamma Sigma.
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Nupur Prakash, PhD
Professor and Dean
School of Information Technology
Guru Gobind Singh Indraprastha University
Delhi, India

Dr. Nupur Prakash is a professor and the dean at the School of Information Technology, Guru
Gobind Singh Indraprastha University (GGSIPU), Delhi, India. She holds a PhD in engineer-
ing and technology and has worked as a scientist at the Central Scientific Instruments
Organisation (CSIO), Chandigarh, India, on microprocessor-based cross-correlation flow meters.
She has also worked at Punjab Engineering College, Chandigarh, India, and was the head of the
computer science and engineering department.

Dean Prakash has been the principal of Indira Gandhi Institute of Technology at GGSIPU,
Delhi. Her research interests include wireless communications, mobile computing, network se-
curity, and cryptography. She has authored and/or presented 40 research papers in various na-
tional and international journals and conferences.

Homer Schmitz, PhD
Professor and Interim Dean
School of Public Health
St. Louis University
St. Louis, Missouri

For more than 40 years Dr. Schmitz has accumulated extensive executive experience in
managing the operations, information systems, planning, and finances of various sectors of
the healthcare market, including a 450-member multi-specialty physician practice, a man-
aged care organization with more than 250,000 enrollees, an EMS organization with more
than 100 vehicles, and a 500-bed acute care teaching hospital. He is a nationally recognized
author and lecturer in healthcare management. During his career, he has authored or 
co-authored five books and more than 80 articles in peer-reviewed technical and profes-
sional journals.

Dean Schmitz has lectured at more than 90 national and international meetings and semi-
nars. Numerous national and international healthcare consulting assignments have been carried
out, including domestic engagements with the Center for Health Services Research of the
University of Southern California, the Lutheran Hospital Society of Southern California, and
Arthur D. Little. International engagements have been completed in Syria, the United Arab
Emirates, Qatar, and South Africa. Professional memberships held included those in the
American Hospital Association, the Healthcare Financial Management Association, and the
Medical Group Management Association. In addition, he is a life member of the Healthcare
Information Management Systems Society (where he has held national committee appoint-
ments) and holds Fellow status. Dr. Schmitz is also on the editorial boards of two healthcare
journals. His research interests include information systems, ambulatory services management,
and health services financing.
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Sanjay Prakash Sood, MTech
C-DAC School of Advanced Computing
University of Mauritius
Quatre Bornes, Mauritius

Sanjay Prakash Sood, MTech, specializes in healthcare technologies. He has pioneered
telemedicine projects in India, Benin, and Mauritius. He has been a telemedicine consultant to
the World Health Organization and a consultant on healthcare technologies for a World Bank
Project in Punjab, India. He is also associated with the United Nations (UN Office for Outer
Space Affairs, Vienna) for telemedicine. He has been the principal resource person (medical in-
formatics) for a premier Indian government organization (C-DAC: Centre for Development of
Advanced Computing) and was the co-investigator/project manager for the National
Telemedicine Project (Development of Telemedicine Technology) in India. He has authored
more than 50 publications, including five chapters on cutting-edge applications of information
technology in health care. Mr. Sood has been a member of the executive council of the
International Society for Telemedicine and eHealth. He is a recipient of international scholar-
ships and travel grants. He is the director and founder of C-DAC Operations in Mauritius and
is currently researching (PhD) diffusion and adoption of e-health technologies in hospitals. He
may be contacted via www.spsood.com.

Jing Kai Zhang, PhD
Dr. J. K. Zhang was awarded his PhD degree by the University of Surrey, and his research

funding came from the School of Biomedical Engineering, University of Surrey, and from the
Henry Lester Trust, United Kingdom. His research interest is in data mining, distributed sys-
tem architecture, healthcare management information systems, and system interoperability. He
has published in several journals, including Journal of Computer Science and Science Publications,
and he has presented at The International MultiConference of Engineers and Computer
Scientists; the International Conference on IEEE Biomedical and Pharmaceutical Engineering,
Singapore; and in the International Conference on IEEE E-he@lth in Common Europe,
Krakow, Poland.

Kai Zheng, PhD
Assistant Professor
Health Management and Policy
School of Public Health
Assistant Professor, Information
School of Information
University of Michigan
Ann Arbor, Michigan

Dr. Kai Zheng is an assistant professor of health management and policy in the School of
Public Health and an assistant professor of information in the School of Information at the
University of Michigan. He is also affiliated with the Medical School Center for Computational
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Medicine and Biology and the Michigan Institute for Clinical and Health Research. Dr. Zheng’s
research and teaching are in the area of information systems, particularly focusing on health 
informatics, which studies the use of information, communication, and decision technologies 
in healthcare delivery and management. He holds a PhD in information systems and health 
informatics from Carnegie Mellon University, where his dissertation, entitled “Design,
Implementation, User Acceptance, and Evaluation of a Clinical Decision Support System for
Evidence-Based Medicine Practice,” received the 2007 William W. Cooper Doctoral Dissertation
Award in Management or Management Sciences.
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Foreword

When I joined the health information world many years ago disc drives storing 5 to 10
megabytes of information and costing upward of $200,000 were the standard; central process-
ing units with memories of 512K to 1024K and costing many thousands of dollars were the
rule; elaborate climate-controlled environments costing tens of thousands of dollars were
mandatory; elaborately trained operators were required to be present at all times that the tech-
nology was being used; and an online, real-time order entry system was rare and very expen-
sive. At that time there were less than a dozen such systems in the United States that were
actually working as true real-time order entry and data collection systems. Their computing
power was probably less than what we carry around on our belts today. We talked about how
healthcare organizations had more data than they knew what to do with but that very few had
more information than they could use.

The distinction between data and information is subtle but important. The technology has
changed enormously with regard to price and performance but the problem has not changed.
We still wrestle with the question of how we can better provide the information that a decision-
maker needs in a timely, accurate, and cost-effective manner. In addition to the enormous
changes in technology, the explosive increase in information availability seriously complicates
the problems of information management. In today’s world of the Internet and Web services,
there is the additional problem of discriminating between reliable and accurate information
and unreliable information while at the same time protecting the privacy and confidentiality of
healthcare consumers who are seeking help in understanding their specific situation.

Against this backdrop of complicating factors and profound change Joseph Tan with Fay
Cobb Payton and colleagues deliver a richly informative and well-organized text that addresses
many of the issues facing health information users seeking answers in this more complex and
rapidly changing world. They examine the dynamics of merging healthcare organizations with
health information systems. They scrutinize the tools and methodologies that are available to
the information seeker from traditional sources to the Internet and related technologies. They
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investigate new social groupings for health information dissemination such as community net-
working and building virtual communities. All of this is accomplished while also providing an
excellent coverage and insight into current management and technology issues related to build-
ing effective information systems in healthcare organizations. The task of building and manag-
ing these enormously complex systems in an environment that is changing so rapidly is
daunting. Joseph Tan with Fay Cobb Payton and colleagues have done an excellent job of de-
scribing not only the technology and information needs of this dynamic time but also have
done an extraordinary job of investigating those influential forces or critical success factors that
have an impact on current and future-oriented health information management systems and
their use to support a growing network of multi-provider healthcare delivery services in an age
of globalization, continuing knowledge explosion, and technological innovation diffusion.

I would be remiss if I did not acknowledge the many insightful contributions that Joseph
Tan has made to the field of health information systems over the years. These contributions
have been pragmatic as well as scholarly and have impacted enormously the way health infor-
mation systems are viewed and used. This book will only add to that legacy.

—Homer H. Schmitz, PhD
Interim Dean and Professor
School of Public Health
Saint Louis University
Saint Louis, Missouri
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Preface

Adaptive Health Management Information Systems, Third Edition, is a gift especially designed for
the professional readers and instructors who want their students to keep pace with rapid changes
in the evolving field and knowledge domains of healthcare management information systems
(HMIS) and health informatics (HI). This new edition is not simply an update of the second
edition—it is, in fact, a completely reorganized, expanded, and thoroughly revised manuscript
containing new and logically ordered contributions partitioned into five major themes connect-
ing the 14-chapter series. It is supplemented with Research, Technology, and Policy Briefs, plus five
major cases. Simply stated, significant updates and complete revisions to every part of the previ-
ous edition have been meticulously generated throughout the text—so much so that readers
who may be familiar with the previous edition would not have recognized this work as a deriva-
tive of the other. It is analogous to producing a new hybrid vehicle but doing away with most of
the parts empowering the old model design that is purely gasoline-based.

As we moved across and beyond the 21st century, the active cross-pollination of ideas and
fresh knowledge from multiple disciplines—including advances in information science and
pervasive technology, management theories and information systems practices, the marriage of
the health sciences with ubiquitous computing technologies, and the ever-increasing volumes
of healthcare informatics and telematics publications—are beginning to influence the growth
and knowledge explosion of the HMIS field. To this end, this newly minted HMIS text con-
tains streamlined discussions of more established, state-of-the-art as well as hot emerging topics
ordered under each of the five major themes discussed later, spiced with motivating scenarios;
real-world examples; mini-cases; stimulating chapter questions; illustrative graphics, tables, and
exhibits; and notes and supplementary and additional readings.

One advantage, as evidenced both on the book cover and throughout the different parts of
the book, is the wide spectrum of topics covered in a variety of forms by the different con-
tributing authors as shown in the Table of Contents. In this new edition, the five-part clusters
used in previous editions have been completely reconstituted along the following themes:
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Part I, which encompasses Chapters 1 through 3, lays the foundation for HMIS conceptualiza-
tion. Part II, covering Chapters 4 through 7, concentrates on HMIS technology and applica-
tions, whereas Part III, including Chapters 8 through 11, shifts focus to HMIS planning and
management. Part IV, comprising Chapters 12 through 14, addresses HMIS standards, gover-
nance, policy, globalization, and future. Finally, five major cases highlighting HMIS practices
and implementation lessons are presented in Part V. Each of these major themes progressively
flows into one another to unveil different aspects of the hidden HMIS gem.

More particularly, Part I offers the readers an overview of HMIS foundational concepts and
attempts to showcase the significance of having an education in the discipline. Chapter 1 starts
off with the historical development of the HMIS field, traces a roadmap to guide readers in
navigating through the different parts and chapters of the text, details the basic HMIS compo-
nents and functions, and reflects upon HMIS cultures. Chapter 2 focuses on key roles and re-
sponsibilities of senior executives in healthcare services organizations vis-à-vis taking the HMIS
leadership through a process comprising vision, strategy, and intelligent execution. To succeed,
these executives must show characteristics of being trustworthy, inspirational, and ready to mo-
tivate others, as well as learning to be effective communicators. An accompanying Research
Brief offers insight into how HMIS devices as simple as a PDA can be used to cut down on wait
time in an emergency department. Chapter 3 redirects the attention of the readers to online
health information seeking behaviors among Internet versus non-Internet users and touches on
access and digital equity considerations. An interesting question raised here is: can the Internet
and associated technologies be used to provide emotional support and empowerment to online
health information seekers? Technology Brief I, which presents a refresher course on the funda-
mentals of Internet and associated technologies for healthcare services organizations, comple-
ments the chapter reading. Altogether, the significance of HMIS influence can be seen
throughout history (Chapter 1); on individuals, groups, and organizations (Chapter 2); as well
as on society at large (Chapter 3). The key message conveyed in Part I is that of the increasing
significance of HMIS proliferating through every aspect of both our personal and organiza-
tional life and addresses, in large part, the “whys” of educating health informatics, management,
and professional students in the HMIS discipline.

Part II challenges the readers to examine the HMIS technology and applications theme.
Isolated legacy systems such as hospital information systems; financial, budgeting, and payroll
systems; nurse scheduling systems; admission-discharge-transfer systems; purchasing and inven-
tory control systems; facility planning systems; and basic clinical workflow systems used for
decades in healthcare facilities will soon give way to emerging enterprisewide systems—namely,
supply chain management (SCM), customer relationship management (CRM), and enterprise
resource planning (ERP). Chapter 4, therefore, begins a discussion on these three systems, SCM,
CRM, and ERP—enterprisewide systems believed to be emerging as the next-generation HMIS
administrative applications that will significantly affect the future quality of healthcare services
delivery. Technology Brief II features hardware, software, and computer-user interface design and
supplements the chapter reading. Chapter 5 continues this same line of thought by highlighting
network-based HMIS technology and applications, specifically, community health information
networks (CHIN) and regional health information organizations (RHIO). Technology Brief III

xxxviii P R E F A C E

56918_FMxx_4thpass.qxd:Tan  4/29/09  12:27 PM  Page xxxviii

© Jones and Bartlett Publishers, LLC.  NOT FOR SALE OR DISTRIBUTION.



summarizes health organization merger arrangements vis-à-vis the telecommunications and net-
work infrastructures that are appropriate for these arrangements and is offered as supplementary
reading. The central message here is the wide-ranging applications of HMIS technologies for
bringing community organizations together as partners for healthcare services delivery.

Representing a natural expansion of concepts discussed in HMIS administrative applications
and technologies (Chapter 4) as well as CHIN and RHIO (Chapter 5) is the concept of 
patient-centric management systems and integrated HMIS systems discussed in Chapters 6 and
7, respectively. Among the most popular HMIS applications and technologies employed in to-
day’s healthcare services organizations are electronic health records (EHR), computerized physi-
cian order entry (CPOE), and clinical decision support systems (CDSS), which are the subjects
of Chapter 6. As noted in the chapter title, these applications represent a movement toward
patient-centric management systems because the technology is ultimately designed to elevate
patient care by providing the caregivers with relevant, current, accurate, reliable, available, and
accessible health information. Therefore, the significance of these systems for benchmarking
both administrative and clinical performance across healthcare services organizations cannot be
overly emphasized. Technology Brief IV, focusing on database, data-mining, and data-warehousing
concepts for healthcare services organizations, has been appended to this chapter to augment
the readers’ understanding not only of the internal structure, content, and functionalities of
these systems, but also to provide insights into the enabling and empowering nature of these
systems for the end-users. Finally, the benefits and challenges of these patient-centric manage-
ment systems are also discussed in the context of electronic health records, which is the HMIS
cornerstone of both the U.S. and Canadian healthcare services delivery systems.

Finally, Chapter 7, which focuses on the topic of HMIS integration, concludes the Part II dis-
cussion of HMIS technology and applications. Apparently, maintaining legacy systems in health-
care services organizations can be both costly and increasingly cumbersome due to the lack of
interoperability among disparate applications. Indeed, these isolated systems will eventually re-
sult in unsatisfactory delays to patient care and will continue to take a toll on both clinicians’ and
employees’ time and productivity. The application of Web services as a way to transform health-
care organizational HMIS into seamless integrated systems is certainly a major step that promises
to benefit the healthcare services organizations in the longer term, not just temporarily.
Therefore, the technology discussed in Chapter 7 is extremely innovative. Not only would this
technology help ready readers to move away from islands of legacy systems in light of the rapid
advances in HMIS technology and applications, but the message conveyed could also help the
readers adopt new HMIS thinking as well as assist them to take the next steps toward achieving a
higher and wider HMIS perspective. Altogether, the knowledge acquired in Part II offers the
readers a wide-ranging survey of the “whats” of HMIS technology and applications.

This brings us to Part III, which focuses on HMIS planning and management. Chapter 8
concentrates on HMIS strategic planning and information requirements because these are two
of the early, but critical, steps in the administration of HMIS planning and management for
healthcare services organizations. This chapter therefore lays the groundwork for the “hows” of
realizing HMIS initiatives in practice (Part III), not just the “whys” (Part I) and “whats” (Part
II). Beyond instructing students, practitioners, and administrators on how to align HMIS goals
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and objectives with corporate goals and objectives and how to go about deciding on the best al-
ternative means of developing the system that would fit well with organizational information
requirements and culture (Chapter 8), the next steps will have to include a thorough familiarity
with HMIS analysis and development methodologies (Chapter 9); followed by practical advice
on HMIS design, implementation, and evaluation through a focus on data stewardship
(Chapter 10); and the proper managing of pre-implementation preparation, implementation
processes, and post-implementation upkeep, as well as ongoing IT service management
(Chapter 11). Part III, therefore, bridges HMIS technology and applications (Part II) on the
one hand and HMIS standards, governance, policy, and international perspectives (Part IV) on
the other. This then takes us to Part IV.

Part IV acquaints the readers with HMIS standards, governance, policy, globalization, and
future. It begins with Chapter 12, featuring a comprehensive review of HMIS standards—a
topic of increasing significance for HMIS students, practitioners, and researchers. Major stan-
dards relating to data coding (vocabulary), data schema (structure and content), data exchange
(messaging), and Web standards are formulated by groups of enthusiastic standards developers
through standards development organizations to evolve a common language for sharing health
information electronically among care providers. This chapter also links the readers back to the
earlier parts of the text regarding HMIS foundational conceptualization and the use of data for
managerial decision making and online health data searches (Part I). Again, the concepts of
standards link the readers back also to the significance of sharing information among commu-
nity health networks and the challenge of overcoming interoperability among disparate systems
by integrating HMIS technology and applications via Web services (Part II). A Policy Brief on
the Health Insurance Portability and Accountability Act (HIPAA), privacy, and security issues
complements the reading for Chapter 12.

Beyond HMIS standards, Chapter 13 attempts to widen the readers’ perspectives on HMIS
by moving into the topic of HMIS globalization and e-health. Apparently, the application of
e-health conceptualization demonstrates to whom the concepts of information and communi-
cation technologies (ICT) in health care, as well as HMIS in healthcare services organizations,
relate to most in everyday life: humankind. Accordingly, HMIS used in the context of Chapters
1 through 12 of this text are now expanded to an e-health perspective used specifically in the
globalization context of Chapter 13. In this sense, both e-health and HMIS may be conceived
as umbrella terms encompassing all ICT and related e-technologies applied in a global health-
care services context. Hence, there is a true parallelism in terms of the need for ICT governance,
policies, and sharing of ICT innovations among developed, developing, and underdeveloped
countries for both HMIS and e-health. In light of this, the term HMIS has been inserted
throughout Part IV, where appropriate, to sound the underlying message of the similar chal-
lenges facing designers and administrators of healthcare systems—whether it is to be deployed
as an isolated system for healthcare providers (health informatics), an integrated system for
healthcare services organizations (HMIS), or an Internet-based system for entire populations
(e-health).

Up to this point, the readers should not be surprised by the inclusion of a chapter on inno-
vation diffusion, Chapter 14, constitutes the final chapter of this adaptive HMIS text and
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brings closure to Part IV—or to the entire text. It does this by highlighting the barriers to
HMIS implementation and innovation diffusion and by providing key theoretical concepts for
HMIS innovation management. Evidently, the benefits of HMIS should extend beyond just in-
dividuals, even beyond healthcare provider groups and healthcare services organizations. HMIS
must be adaptive to change, to innovations, and to everyone’s business. Before HMIS can dif-
fuse so as to raise the quality of healthcare services, not only in the United States and Canada,
but also all over the world, HMIS developers must learn to integrate, adapt, and innovate the
technology. As with the management of any innovation, HMIS innovation diffusion manage-
ment is definitely not going to be an easy, static process. Instead, it is a very dynamic and adap-
tive one, depending on how the healthcare services delivery system changes vis-à-vis the
organizational changes affected by movements in the larger political, technological, social, and
cultural environments in which any HMIS innovation is to be deployed. Put together, Part IV
has to do with addressing the “whos” of HMIS effects.

Finally, the five major case studies in Part V cluster largely around the notion of HMIS im-
plementations in diverse organizational environments, whether these be in the past (Cases 1
and 4), the present (Cases 2 and 3), or in the future (Case 5). These cases combine the elements
of the HMIS conceptualization (Part I); the HMIS technology and applications (Part II); the
HMIS planning and management (Part III); and the HMIS standards, governance, policy, and
future (Part IV).

—Joseph Tan with Fay Cobb Payton
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