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About the Book
Nursing and Informatics for the 21st Century: An International Look at Practice, Education and EHR Trends is the follow-up to the highly-
successful, award-winning first edition. Published in 2006, the first edition was a critical resource in chronicling the huge historical 
shift in nursing linked to the explosion of electronic health record (EHR) national strategies and health policies around the globe. 
This updated edition examines the revolution that has occurred in nursing in the past four years and explores the role information 
technology is playing in this transformation, with a thoughtful examination of nursing practice, science and research, and education 
across the globe.

With nearly 50 case studies written by nursing’s leading innovators and recognized leaders across specific segments of the healthcare 
industry and the globe, Nursing and Informatics for the 21st Century presents a “snapshot” of nursing and information technology 
adoption around the world. The book provides an in-depth analysis of nursing developments in the United States and an expanded 
global focus including profiles of EHR initiatives in the Middle East and Asia. In addition, new developments featured in this second 
edition include nursing faculty development; the Technology Informatics Guiding Education Reform (TIGER) Initiative in the United 
States; advancement of data terminology standards, and the results of a five-country international survey on nursing clinical 
documentation. 
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Charlotte A. Weaver, PhD, MSPH, RN, FHIMSS, is Senior Vice President and Chief Clinical Officer for Gentiva Health Services, Atlanta, Ga., 
and serves as Adjunct Professor at the University of Kansas, School of Nursing and the University of Minnesota, School of Nursing. 
Previously, she was with Cerner Corporation from 1999 to 2008 where she served as the first chief nurse officer in the IT industry. 

Connie White Delaney, PhD, RN, FAAN, FACMI, is Professor and Dean of the School of Nursing at the University of Minnesota. 
Dr. Delaney is the first nurse informatician Fellow in the American College of Medical Informatics to be selected as dean for a major 
university in the United States, a position she has held since August, 2005. She also holds an appointment in the Institute for Health 
Informatics, University of Minnesota. 

Patrick Weber, MA, RN, is Director and Principal of Nice Computing in Lausanne, Switzerland. He has more than 30 years of 
healthcare experience, with more than 20 years in the field of health informatics. Mr. Weber has served as his country’s national 
representative to the International Medical Informatics Association-Nursing Informatics (IMIA-NI) for over 10 years and is a  
recognized informatics leader across Europe. 

Robyn L. Carr, RGON, is Director of Informatics Project Contracting at IPC & Associates, Cambridge, New Zealand, and serves as 
an international consultant in countries as far ranging as Taiwan and South Africa. Prior to starting her own IT consulting company  
in the Asia-Pacific Rim countries, Ms. Carr served in various clinical management and administrative positions in New Zealand  
Health Services for over 35 years. Ms. Carr has served as country representative into IMIA-NI, and has been the IMIA-NI chair and 
executive leader over the last decade. 

About HIMSS
The Healthcare Information and Management Systems Society (HIMSS) is a comprehensive healthcare-stakeholder membership 
organization exclusively focused on providing global leadership for the optimal use of information technology (IT) and management 
systems for the betterment of healthcare. Founded in 1961 with offices in Chicago, Washington D.C., Brussels, Singapore, and other 
locations across the United States, HIMSS represents more than 23,000 individual members, of which 73% work in patient care 
delivery settings. HIMSS also includes over 380 corporate members and nearly 30 not-for-profit organizations that share our mission 
of transforming healthcare through the effective use of information technology and management systems. HIMSS frames and leads 
healthcare public policy and industry practices through its educational, professional development, and advocacy initiatives designed 
to promote information and management systems’ contributions to ensuring quality patient care.

About AMIA
The American Medical Informatics Association (AMIA) is dedicated to promoting the effective organization, analysis, management, and 
use of information in healthcare in support of patient care, public health, teaching, research, administration, and related policy. AMIA’s 
4,000 members advance the use of health information and communications technology in clinical care and clinical research, personal 
health management, public health/population, and translational science with the ultimate objective of improving health.
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Offi cer for Gentiva Health Services, Atlanta, GA, and serves as Adjunct Professor at the Uni-
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Connie White Delaney, PhD, RN, FAAN, FACMI, is Professor and Dean of the School of 
Nursing at the University of Minnesota. Dr. Delaney is the fi rst nurse informatician Fellow 
in the American College of Medical Informatics to be selected as dean for a major university 
in the United States, a position she has held since August 2005. She also holds an appoint-
ment in the Institute for Health Informatics, University of Minnesota. Dr. Delaney has held a 
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informatics graduate program, directed the Institute for Knowledge Discovery, and served as 
director/co-director of research teams; these teams included the International Nursing Mini-
mum Data Set, USA Nursing Management Minimum Data Set, and USA Nursing Minimum 
Data Set. In addition, she led development of evidence-based nursing protocols translated to 
automated clinical information systems and data mining of large data sets. Dr. Delaney cur-
rently serves on numerous boards, including the LifeScience Alley, a Minnesota-based trade 
association in the Upper Midwest focused on the life sciences; the American Medical Infor-
matics Association (AMIA), and the American Association of Colleges of Nursing, Premiere 
Quest National Advisory Panel. She serves as the U.S. Government Accountability Offi ce 
(GAO) appointee to the Health Information Technology Policy Committee, which is charged 
with making policy recommendations related to the nation’s health information technology 
infrastructure. Most recently, she co-edited the October 2008 special issue of Nursing Outlook; 
this issue focused on Nursing Informatics as a strategic initiative of the American Academy 
of Nursing.

Patrick Weber, MA, RN, is Director and Principal of Nice Computing in Lausanne, Swit-
zerland. He has more than 30 years of healthcare experience, with more than 20 years in the 
fi eld of health informatics. Mr. Weber has served as his country’s national representative to 
IMIA-Nursing Informatics for over ten years and is a recognized informatics leader across 
Europe. He has been a pivotal leader in the European Federation for Medical Informatics 
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(EFMI) holding numerous offi ces in EFMI and in Switzerland’s Nursing Association. Mr. 
Weber works extensively across Europe and is a frequent collaborator on informatics projects 
across the European Union countries. He has numerous publications in both English and 
French and is a frequent presenter at national and international conferences.

Robyn L. Carr, RGON, is Director of Informatics Project Contracting at IPC & Associates, 
Cambridge, New Zealand. Prior to starting her own IT consulting company in the Asia-Pacifi c 
Rim countries, Ms. Carr served in various clinical management and administrative positions 
in New Zealand Health Services for over 35 years. In her consulting business, she has served 
as an international consultant for IT initiatives in countries as far ranging as Taiwan and 
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New Zealand’s country representative into the International Medical Informatics Association 
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the international level resulted in her winning host country bid for the International Nursing 
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Foreword

Those of us who have been involved with biomedical and health informatics for most of our 
professional lives are amazed and gratifi ed by the growing recognition, support, and enthu-
siasm for our fi eld. The pace of change has been particularly remarkable in the last decade, 
spurred on in the United States by a Secretary of Health and Human Services, Tommy 
Thompson, who made health information technology (IT) a key element in his strategy for 
addressing the problems with the U.S. healthcare system. Refl ected also in frequent comments 
by President George W. Bush, support for health IT innovation and investment became even 
more evident in the administration of President Barack Obama, who worked with Congress to 
make health IT a key element in the American Recovery and Reinvestment Act of 2009. The 
Offi ce of the National Coordinator for Health Information Technology (ONC), now formally 
codifi ed in law, has new leadership and a large stimulus budget to invest heavily in a variety of 
programs intended to enhance the adoption, “meaningful use,” and acceptance of electronic 
health records and related components of the health information infrastructure. Recogniz-
ing the dearth of trained professionals who understand both the technology and the cultural 
milieu into which health IT must be introduced, ONC is also investing in a variety of work-
force development programs, ranging from certifi cation courses and validation of competen-
cies to degree programs in universities and professional schools.

Throughout the evolution of our fi eld, the nursing community has provided remarkable 
leadership in defi ning the role of informatics in the nursing profession, in bringing informatics 
knowledge to nursing practitioners, and in building an international community of nursing 
educators and informaticians that has been a role model for the other health professions. The 
fi rst edition of this volume, appearing only four years ago, has been a stimulus to the cohe-
sion of the nursing community regarding informatics education, scholarship, and the effective 
application of the fi eld’s principles. Yet, as mentioned, those same four years have seen impres-
sive change in the societal interest and investment in health information technology, and thus, 
it is now highly appropriate to update the volume with a second edition that refl ects the current 
momentum and investment. Nursing itself  is evolving, in part due to what is happening in the 
information management arena, and this volume refl ects and enhances those changes as well.

As we pursue “meaningful use” of health information technology, a key element is clearly 
the extent to which health professionals understand and embrace the role of such systems in 
their work, while appreciating their limitations and the need for ongoing research and innova-
tion. No health profession has been as effective as nursing in bringing a knowledge of infor-
matics concepts and applications to the routine education of practitioners. Section II in this 
volume describes key elements in such educational programs for nurses, including evolving 
expectations, curricular components, and the competencies that graduates must demonstrate. 
Other schools in the health professions have much to learn from the extensive experience and 
success described in these pages.

But the rest of the book is inspiring as well. Using scenarios and case studies to make 
the concepts concrete, the editors and chapter authors have nicely demonstrated the wide 
ranging and international role that informatics is playing in nursing practice, as well as the 
important contributions of nursing informatics innovation. Those of us who have attended 
the triennial Nursing Informatics (NI) conferences (sponsored by the International Medi-
cal Informatics Association) can attest to the energy, enthusiasm, and accomplishment that 
is routinely demonstrated in the scientifi c sessions and policy panels. It is small wonder that 
an involvement with informatics is often identifi ed as a key indicator of the intellectual rigor 
and pragmatic orientation of the leaders in the nursing profession, whether in academia or in 
practice settings.
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This volume is also evidence of the recognized synergies between the American Medical 
Informatics Association, the professional home for those in biomedical and health informat-
ics (including a strong component representing the nursing informatics community), and the 
Healthcare Information and Management Systems Society (HIMSS), the membership orga-
nization that focuses on providing global leadership for the optimal use of health IT. We at 
AMIA are delighted to be collaborating with HIMSS on the co-publication of the second edi-
tion of a volume that we know will continue to inform and inspire a generation of nurses and 
other professionals who turn to nursing for examples of excellence in informatics education, 
scholarship, and application.

— Edward H. Shortliffe, MD, PhD
President and Chief Executive Offi cer

American Medical Informatics Association
Bethesda, MD USA
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Preface

Since the publication of this book’s fi rst edition in 2006, the fundamentals set out in the pref-
ace have not changed. Governments still struggle to balance available funding against opti-
mum quality care, as evidence of value for money spent. Many governments, ever challenged 
to place funding for health against fi nancial demands from education, social welfare infra-
structure and, for some, defense, fi nd additional squeezing of their budgets. This fi nancial 
imperative brings with it a greater need for enhanced technical support in cross-discipline 
communications and care options to enhance quality, safety, access, and effi ciency.

What has notably changed is that nursing informatics per se, originally with European and 
American initiatives, is now being practiced in an ever increasing number of countries on the 
Asian, Australasian, South American and African continents, although fi rm evidence of the 
latter is sparse. Therefore, in this edition, we have attempted to embrace qualitative evidence 
from a number of the more recent sources of informatics practices in the countries entering 
into the wider group. While some of these new entrants may be perceived to be in the embry-
onic stage of advancement, there is a common theme—the basic education of nurses must 
include informatics competencies and the capacity to prepare informatics specialists.

While this second edition has substantial changes in the content covered in comparison to 
the fi rst edition, the essence of the international “snapshot” of current state remains the same. 
These past four years have brought such rapid change in information and communication 
technologies, governments’ IT strategies and their implementations, that we felt it was impera-
tive to capture the state of nursing internationally as we go into the second decade of the 21st 
century. Major geopolitical changes have also occurred over these intervening years. China 
and India have emerged on the international stage as major economic and geopolitical powers. 
The health indicators of both countries show a rapid ascent that parallels their economic rise 
and gains in standards of living. And importantly, the health indicators of China and India 
are now matching those of EU countries, indicating their full emergence status. While India is 
represented in the country case studies and Taiwan has been added, we were not able to secure 
a contributor from mainland China. This omission refl ects a lack of professional integration 
with our Chinese counterparts through international collaborations such as the International 
Medical Informatics Association (IMIA). It is through the editors’ networks made possible by 
IMIA-NI that the majority of authors have been recruited for this book. Given that together 
China and India’s citizens account for about 2.5 billion of the world’s near 7 billon popula-
tion,1 we recognize that any international trend analysis without both of these superpowers 
included is seriously remiss. 

This second edition book is organized into fi ve sections, and while it has a heavy U.S. 
perspective, each section and most chapters have international content and authors. Section I 
carries the same title as in the fi rst edition: “Revolutionizing Nursing: Technology’s Role.” 
Dr. Angela McBride’s opening Chapter 1 provides a penetrating overview of how extensively 
informatics has already permeated nursing practice in the United States. Dr. McBride poses 
the question to professional nursing as to how we will use the quantitative nursing data that 
emanates from EHR systems. Dr. McBride notes that EHR systems and their data allow nurs-
ing’s contribution to outcomes to be visible for the fi rst time in our history. The interesting 
twist in Dr. McBride’s observations is that with this visibility comes accountability, and she 
counsels: “It can be scary to get what you wished for, but, most of all, it can be enormously 
energizing. Let us all move to seize the opportunities before us that will not come this way 
again.” Dr. McBride’s chapter is a must read for all nurses regardless of role or country. 

There are four additional strong chapters included in Section I. DuLong and Ball’s Chapter 
2 is an up-to-date summary of the TIGER Collaborative, a grassroots initiative in the United 
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States originally formed to address nursing workforce competencies and educational reforms. 
In Chapter 3, Jenkins and colleagues address the emergence of person empowerment in self  
management enabled by new Internet technologies and government health policies. In Chapter 
4, Marin and Lorenzi use their long-standing leadership involvement in international informat-
ics circles to give an overview on key informatics initiatives currently in process. This is followed 
by Skiba, Connors, and Honey in Chapter 5, who present a powerful description of nurs-
ing education, IT competencies needed in core curriculum and document the rapid growth in 
nursing informatics programs occurring in different parts of the world. In the closing chapter, 
Dykes and colleagues report on a three-year survey study looking at international comparisons 
of nurses perspectives on the helpfulness of information technology in acute care settings.

Section II focuses on nursing education, including IT competencies in basic curriculum. 
The new topic introduced here is a description of formal programs for nursing faculty devel-
opment in IT competencies being conducted in many countries today; the chapters and case 
studies explore examples from Italy, Finland, and the United States. Section III is dedicated 
to new developments in international standards for information management, terminologies, 
and minimum data base sets. This section also includes an update from the University of Wis-
consin-Milwaukee, Aurora Health and Cerner Corporation’s research team on their 6+ year 
project to develop and embed evidence-based nursing content into an automated nursing clini-
cal documentation system with the generation of nursing outcomes.

Section IV presents the international overview on the current state of nursing and adoption 
of EHR technologies. Section IV entitled EHR Initiatives Across the Globe is the core of the 
book, with 6 chapters representing the following geographic regions: The Americas, The United 
Kingdom and Ireland, Europe, Middle East, South Africa, and Asia, Australasia, and the South 
Pacifi c. There are 35 country case studies under these six geographic chapters. And, as men-
tioned above, we have been able to include a number of new areas and countries in this edition. 
Chapter 17 focuses on the Middle East and includes case studies from Egypt, Israel, Lebanon, 
the United Arab Emirates, and Turkey. In Europe, we have added Portugal and a contribution 
from Slovenia for Eastern Europe. In Southeast Asia, we are very pleased to have been able to 
include new case studies from Thailand, Singapore, and Pakistan, in addition to India.

The fi nal section is a single chapter written by the four editors and presents an overview 
on the current state of nursing and nursing informatics identifying common themes, structural 
indicators in nursing status within a country, and correlation of educational levels to profes-
sional autonomy. We close this critique with a projected vision for the near future that includes 
opportunities, challenges, and questions for nursing leaders to ponder.

This second version of Nursing and Informatics for the 21st Century is bringing brand new 
contributions. Each author, empowered by the success of the fi rst edition, has given his or her 
best to provide the latest up-to-date information and to propose a realistic vision of the near 
future of information and informatics in the fi eld of health and nursing. This book affords the 
widest view of the most recent developments in this fi eld. The best known experts in the nurs-
ing informatics world have contributed to this volume. We hope it becomes one of your most 
used, referenced, read, and reread books over these next years.

Charlotte A. Weaver
Connie White Delaney
Patrick Weber
Robyn L. Carr
Editors
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The six chapters that make up Section I provide a framework for a current state assessment 
of the degree to which the use of information and communication technologies have perme-
ated nursing practice, educational curricula, and nursing science. While coverage of recent 
developments in the United States dominates the content in most of these chapters, there is 
an international focus in fi ve of the six chapters. We recognize that many countries are much 
further advanced in the adoption of electronic health record (EHR) technologies than the 
United States and have achieved automation that extends across all levels and venues of care, 
including to the home and the individual, e.g., Finland, Norway, and Denmark. The value 
provided from these international perspectives and authors is that it allows us to step back 
and see the common themes, the variations, and the signifi cance of these factors for the status 
of professional nursing and its practice in a given country. The power of our ability to do 
these comparisons and contrasts is that they enable us to clearly identify the differentiators 
that allow nurses in one country to be included in their country’s EHR strategies and to be 
recognized as professional members of the healthcare provider community, while in another 
country, nurses are excluded. 

Today, we have tremendous variation in the professional status and level of nurs-
ing practice across nations. This variation is inevitably grounded in the historic beginnings 
of nursing, but the most telling predictor is whether the country is in control of its own 
university-based degree programs in nursing, with nursing faculty prepared at a master’s and 
doctoral level. Where university-based nursing degree programs are just beginning, nursing 
tends to be on the outside looking in, as it pertains to national healthcare IT strategies. In 
our increasingly interconnected global village, this extensive variation does our citizens a dis-
service, and it is in all our best interests to narrow these differences within our developed 
countries and to extend our collective hands to our colleagues beyond the countries of North 
America and the European Union. 

This second edition again opens with Angela McBride’s chapter in which she chronicles 
the resolute march toward EHRs throughout the world and the dramatic developments in 
the United States being marshaled in under the American Recovery and Reinvestment Act 
(ARRA) of 2009.1 McBride calls out some of the key areas of nursing’s challenges and notes 
that while the “informatics revolution in process has the potential to deliver what nurses have 
historically wished for in their profession,” she poses the question of “what will nurses do with 
this opportunity?” McBride’s ability to outline such a piercing overview of nursing’s opportu-
nities and challenges as we stand on the threshold of possibilities enabled by this IT era, makes 
this chapter a “must read” for all nurses.

In Chapter 2, DuLong and Ball describe the work that has been completed under the 
umbrella of the TIGER Collaborative (Technology Informatics Guiding Education Reform) 
since its conception as a burning imperative in July 2004. The accomplishments of this grass-
roots initiative are chronicled through two working summits and nine collaborative work teams 
that focused on nursing workforce, faculty competencies, educational curricula, leadership, 
standards, usability, consumer empowerment, national health IT agenda, and development of 
a virtual demonstration center.

The rapidly developing area of consumer empowerment, self-management, and personal 
health record technologies is the focus of Chapter 3. Contrasting strategies between approaches 
being taken in Finland and the United States are described. Jenkins, Kouri, and Weaver also 
review the national health strategies of numerous countries to show the common trend toward 
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patient empowerment and self-management enabled by new Internet technologies and online 
health information. The authors note that the focus of these national strategies especially tar-
get elderly populations and those with chronic illnesses, as countries struggle to contain costs 
by more effective care delivery.

In Chapter 4, Marin and Lorenzi give us an international overview on the state of nursing 
informatics from their positions as nursing leaders whose professional activities carry them 
across geographic boundaries. Chapter 5 chronicles the evolution, new developments, and 
current state of growth and maturity of nursing informatics as a recognized program specialty 
within nursing. Skiba, Connors, and Honey do a masterful job of capturing the progression of 
nursing informatics in the United States but also bring in new developments in Europe, South 
America, Australia, New Zealand, and Asia Pacifi c countries. 

Chapter 6 is the summary report of a three-year, international collaborative study on the 
impact of health IT on nurses working in acute care settings. The work was funded under 
HIMSS and sponsored as an endorsed initiative of the International Medical Informatics 
Association, Nursing Informatics – Special Interest Group (IMIA-NI). Dr. Patricia Dykes’ 
persistent leadership saw this complex research project through to completion. The fi ndings 
are a reminder of the variation that exists between the United States and the rest of world 
in the way in which EHR adoption starts in acute care organizations and radiates outward. 
In other national IT strategies, countries have built their infrastructure from a community 
and primary care base. Within this chapter, each country’s participating lead author is also 
the country representative into IMIA-NI, with the exception of Nicholas Hardiker who gra-
ciously led the effort for Great Britain.
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