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F O R E W O R D

On behalf of the IBM Center for The Business of Government, we are pleased 
to present this report, Realizing Value-Driven e-Health Solutions, by Nilmini 
Wickramasinghe and Jonathan L. Schaffer. 

As is well known, health care remains one of the most pressing issues facing 
us today. The U.S. health care system continues down what most experts 
have concluded to be an unsustainable path, mired by ever-increasing costs, 
inconsistent quality, and access pressures. The U.S. spends over $2 trillion 
on medical care annually which, according to the Organisation for Economic 
Co-operation and Development (OECD), represents about 2.4 times the aver-
age of other OECD countries. 

Today, many health care experts are calling for a more collaborative, innova-
tive, and technologically focused health care system. These calls recognize 
that any real transformation must have specific goals—to improve patient out-
comes, to improve access, to reduce cost, and to build a more efficacious 
paradigm of health and care. e-Health, and the continued adoption and use of 
health information technology (IT), will play a central role in building a health 
care system for the 21st century. In an interview during the IBM Center’s “The 
Business of Government Hour,” Dr. David Blumenthal, National Coordinator 
for Health Information Technology, said that “health information technology is 
just a way of collecting and moving a patient’s health information. It’s what I 
think of as the circulatory system. If you think of information as the lifeblood 
of medicine, then health information technology is its heart and arteries.”

This report is unique, in that it brings together Professor Wickramasinghe, an 
IT expert, and Dr. Schaffer, a physician who is managing director of the 
eCleveland Clinic in Cleveland, Ohio. Together, they present a convincing 
case that the increased use of information and communication technology 
holds the promise of both improving health care and reducing health costs. 
The report is a good introduction to the barriers that need to be overcome in 
order to significantly increase the use of technology in hospitals and other 
health care organizations. Barriers include technological, organizational, 
human, and economic factors. 

Brenda G. Dixon

Jonathan D. Breul
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Professor Wickramasinghe and Dr. Schaffer present an informative description 
of the elements of e-health and the increasing role of the empowered health 
consumer. The final section of the report presents a framework in which orga-
nizations can assess their potential for moving toward e-health and implement-
ing new technologies. This section describes the infrastructure and processes 
that need to be put in place prior to deriving any benefit from the “eight e’s” 
of e-health. Organizations can grade themselves on the e-health preparedness 
grid. Report recommendations include moving to network-centric health care 
operations and utilizing appropriate change management techniques to imple-
ment e-health solutions. As the authors posit, “The e-health preparedness grid 
developed in this report serves a dual purpose—it acts as a diagnostic as well 
as a prescriptive tool to facilitate the transition to a state of high e-health 
preparedness.”

We hope that this report will serve as a useful guide for health care profes-
sionals as they move to enhance their organization’s technological capabilities, 
becoming more network-centric and improving the delivery of health care.

Jonathan D. Breul  
Executive Director 
IBM Center for The Business of Government 
jonathan.d.breul@us.ibm.com

Brenda G. Dixon 
Partner, U.S. Federal 
IBM Global Business Services  
goodwinb@us.ibm.com
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E X E C U T I V E  S U M M A R Y

The current U.S. health care system is in crisis 
(World Health Organization, 2008). In response, the 
Obama administration made health care reform a 
priority and identified the design, development, and 
implementation of technology solutions as a critical 
success factor (Healthcare IT, 2009). This report 
addresses the potential of e-health-enabled health 
care solutions to meet that need. 

Key future trends that will significantly impact 
health care include:

•	 Escalating health care costs 

•	 Empowered consumers 

•	 Health adaptability

•	 A shifting focus on prevention

•	 External factors such as financing, technology, 
demographic shifts, and the increased burden of 
chronic diseases

In turn, key implications of these trends include:

•	 Health insurance changes 

•	 Health care workforce changes, such as changes 
in the roles of health system stakeholders 

•	 Health care organizational changes, focusing on 
standardization

•	 The need for inclusive, strategic health care 
technology planning at both the macro- and 
micro-levels

•	 The need for health care delivery organizations 
and administrators to make difficult choices 
regarding practice management 

Patient-centric e-health solutions appear to offer 
promise for how the U.S. health care industry can 
meet the anticipated trends and their implications. 
The recommended characteristics of a strategy to 
ensure patient-centric e-health include the following 
eight “E’s”: 

•	 Efficient 

•	 Evidence-based

•	 Educational

•	 Ethical

•	 Enhanced quality 

•	 Empowered patients 

•	 Extended research

•	 Equitable

Prior to implementation of an e-health solution, it is 
essential to achieve an appropriate level of e-health 
preparedness, which includes a focus on:

•	 Information and communication technology 
infrastructure

•	 Standardization, policy, protocols, and 
procedures

•	 User access and accessibility

•	 Government regulations

Finally, it is important to realize that e-health solu-
tions do not occur in a vacuum, but are complex 
and dynamic operations. Thus, it is essential to be 
aware of the following influences:

•	 IT education

•	 Morbidity rates
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•	 Culture/social dimensions

•	 World economic standing 

When taken together—and correctly designed and 
implemented—this strategy can help to ensure that 
the full potential of patient-centric e-health solutions 
will lead to better health care operations.
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The United States’ health care system is significantly 
more costly than any other Organisation for 
Economic Co-Operation and Development (OECD) 
country (World Health Organization, 2008). The use 
of health care services in the U.S. is below the 
OECD median by most measures, and it is predicted 
that health care costs will be over 20 percent of the 
gross domestic product (GDP) before 2020 (World 
Health Organization, 2008). Given this projection, 
most experts are in agreement that the current 
health care system is in crisis. In response to the 
current untenable situation, the Obama administra-
tion made health care reform a priority (Healthcare 
IT, 2009) and Congress passed comprehensive 
health care legislation in March 2010. Integral to the 
health care reform legislation is the need to redesign 
inefficient and out-of-date processes, and transition 
to a patient-centric, technology-enabled, health care 
delivery system.

Barriers to Information and 
Communication Technology in 
Health Care
There are four barriers to the adoption and imple-
mentation of information and communication tech-
nology (ICT) in health care organizations: 

•	 Technological barriers—With challenges that 
include the attributes inherent in the technology, 
such as compatibility with other systems, com-
plexity, and usability; applicability to the task 
for which the technology is being adopted; ease 
of maintenance; quality (in terms of errors, 
breakdowns, and nonresponsiveness); ease of 
updating or replacement; and relative ease of 
use, which will impact the degree of implemen-
tation of the technology. 

Technologies that are very complex, not com-
patible with existing systems, or hard to main-
tain and to update or replace will limit their 
adoption by health care providers (Fichman and 
Kemerer, 1999; Kaplan, 1987).

•	 Organizational barriers—Including the tradi-
tional organizational barriers to technology 
adoption, such as bureaucratic competition, 
lack of senior management support, and prior 
negative experience of the organization with 
similar types of technologies and their 
implementation. 

Unsuccessful past events tend to hinder current 
attempts to adopt and implement technology. 
Clinical specialization adds an additional  

Introduction 

Definitions

Information and Communication Technology (ICT): 
In health care organizations, the term refers to 
various web-based and non-web-based technology 
solutions such as electronic medical records (EMRs), 
health portals, automated billing systems, radiol-
ogy information systems, and a myriad of clinical 
decision support systems—to name but a few. These 
systems all have the potential to enable and support 
superior health care operations and efficient and 
effective health care processes.

e-Health: The World Health Organization (WHO) 
defines e-health as “the leveraging of the information 
and communication technology to connect providers 
and patients and governments; to educate and inform 
healthcare professionals, managers and consumers; 
to stimulate innovation in care delivery and health 
system management; and to improve our healthcare 
system” (World Health Organization, 2003).
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An Interview with Dr. David Blumenthal, National 
Coordinator, Health Information Technology

by Michael J. Keegan

The U.S. health care 
system has a history of 
innovation marked by 
the ability to translate 
basic research into new 
clinical and therapeu-
tic approaches that 
sustain human life and 
health. Such success 
brings with it signifi-
cant challenges. Health 
care costs continue 
to rise at rates higher 
than inflation while 
producing a system 
mired with inconsis-

tent quality and ever expanding access pressures. Against 
this backdrop, the Institute of Medicine has concluded 
that the American health care system is in need of funda-
mental change, noting that health care today harms too 
frequently and fails to deliver its potential benefits. “In the 
21st century, for 2.5 trillion dollars, I think we can do bet-
ter,” declares Dr. David Blumenthal, national coordinator 
for health information technology (HIT) within the U.S. 
Department of Health and Human Services (HHS).

Dr. Blumenthal leads the office charged with implement-
ing a nationwide, interoperable, privacy-protected HIT 
infrastructure. “The Office of National Coordinator for 
Health IT (ONC) was created in 2004 by Executive Order 
[13335],” explains Blumenthal. “It was initially mandated 
to provide a coordinating function across the federal 
government in helping to organize health information 
technology activities.” Blumenthal acknowledges that, 
at its inception, the office was fairly small with limited 
resources, but with a uniquely important mission. “Health 
information technology,” explains Blumenthal, “is just a 
way of collecting and moving a patient’s health informa-
tion. It’s what I think of as the circulatory system. If you 
think of information as the lifeblood of medicine, then 
health information technology is its heart and arteries.”

Many believe that HIT has the potential to transform the 
practice of health care by reducing costs and improv-
ing quality. While HIT offers much promise, there is a 
need for leadership, coordinated action, infrastructure 
and incentives, and common agreement for its promise 
to become reality. The passage of the Health Information 
Technology for Economic and Clinical Health Act of 2009 
(HITECH Act) seeks to transform the promise of HIT into a 

health care system built for the 21st century. It has instan-
tiated this office in law, providing the national coordinator 
with more resources, clearer authorities, and many time-
sensitive requirements. “This has required us to look at the 
office and re-create it as a locus of action and leadership,” 
asserts Blumenthal, “for a very ambitious project, ambi-
tious by any governmental or nongovernmental standard.” 
The HITECH Act allocated $2 billion directly for his office 
to do just this and to lay the groundwork for accelerating 
the adoption and meaningful HIT nationwide. “To take a 
country that extends from the Bering Strait to Key West, 
that is as diverse as this country with the variation in its 
health system from rural Montana to downtown Chicago, 
is a tremendous project of social change,” acknowledges 
Blumenthal.

Serious barriers to the adoption and use of HIT, specifi-
cally an electronic health record, continue to exist. “The 
barriers are pretty well defined,” explains Blumenthal. 
“The first is money. The second is technical and psycho-
logical—fears that providers have of buying the wrong 
technology or not being able to implement it. The third 
is a lack of a workforce to support the implementation of 
health information technology.” Blumenthal has begun 
to tackle many of these issues by using the funding and 
authority afforded his office under HITECH. This has 
involved working with the Centers for Medicare and 
Medicare Services along with the HIT policy and the HIT 
standards committees, to establish a regulatory regime 
that defines “meaningful use” as well as set standards and 
certification criteria for health information systems. 

According to Blumenthal, no other country has ever, in 
regulatory form with such precision and completeness, 
stated, in effect, what is expected of the most modern 
health information systems. “I’m not a technical person,” 
explains Blumenthal. “I think in some ways that’s been an 
advantage. I’m here because I care about reforming the 
health system and helping patients. I used an electronic 
health record for a decade as a physician, so I know what 
it’s like to use it. I can speak credibly, and with authority, 
about an electronic health record. I’ve seen it make me 
a better doctor. I can tell very specific stories about deci-
sions it has improved, care it has improved, and money it 
saved for me as an individual physician.”

Michael J. Keegan is Managing Editor, The Business of 
Government magazine and Host/Producer, “The Business 
of Government Hour.” 
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burden for health care organizations, with each 
clinical department having different technology 
needs. The reality is that there is considerable 
differentiation in how needs are assessed and 
what they mean to other units across the 
organization. 

Unless the technology under consideration has 
a wide appeal to a variety of clinical specialties 
(e.g., a diagnostic innovation), there will be 
resistance from other units and specialties (Scott 
et al., 2006).

•	 Human barriers—Including cultural barriers 
(McDermott and O’Dell, 2001), a complex 
learning curve needed to implement the tech-
nology, and unfavorable perception of the role 
of the technology, its value to the organization, 
and its chances of successfully contributing to 
tasks and goals of the organization (Brender et 
al., 2006; Martens and Goodman, 2006).

In the health care environment, the technologi-
cal aptitudes of clinicians as well as staff atti-
tudes toward technological innovations can 
present serious barriers to the adoption and use 
of e-health solutions. The usual formula for 
adoption of technologies by medical profession-
als is to follow other industries in which such 
technologies have been implemented and suc-
cessfully diffused. Only then will health care 
organizations assume the risk of adoption and 
will their clinical personnel be willing to adopt 
and implement the technology.

•	 Economic barriers—The fourth set of barriers 
concerns the costs associated with procuring, 
implementing, and using technology. In health 
care, as in most sectors, capital investments 
require a solid business case in order to justify 
the expenditure: ultimately, weighing costs ver-
sus benefits. The less costly and more expan-
sively used the technology, the more easily 
justified the investment. 

Overcoming Barriers
Two factors may facilitate the adoption of health 
care technology and enable organizations to over-
come these barriers:

•	 Pressures from the external environment. The 
first facilitating factor is the pressure that the 
external environment imposes on health care 

delivery organizations (Wickramasinghe, 2007). 
This includes such factors as the requirements, 
imposed by payors and regulators for billing and 
reporting purposes, that involve capturing and 
reporting administrative and clinical procedures. 
Properly meeting these reporting requirements is 
possible with the adoption and implementation 
of health information technology (IT). Thus, 
given the pressure to deliver and meet the 
requirements of both payors and regulators, 
health care delivery organizations are com-
pelled to adopt and use these technologies.

•	 Processes of health care. The second facilitating 
factor involves the processes inherent in the 
delivery of health care, and in the need to 
always make them more productive and effi-
cient. For example, medical errors are often the 
result of ineffective processes or the lack of 
established processes. A way to tackle medical 
errors involves better processes and the adop-
tion and use of health information technologies. 
(Institute of Medicine, 2001). 

The importance of processes includes the need 
to make health care procedures more efficient. 
When payors set limits on reimbursements for 
diagnoses and treatments, in the form of “capi-
tation,” diagnosis-related groups, and managed 
care, hospitals will explore ways to be more 
efficient and to reduce the cost of practicing 
medicine. 

Understanding the Health Care 
Delivery System
In order to understand the essential role of technol-
ogy in the delivery of health care, it is important to 
understand the industry, the unique aspects, the key 
challenges, and the critical components of the 
health care delivery system. Unlike most other 
industries, health care in the U.S. has a unique 
structure, in that the receiver of the services (i.e., the 
patient) is often not the lead payor for those services; 
in fact, the payor is often the insurance company.

Health care intervention is complex and typically 
involves a multiplicity of players, that is, a web of 
health care players (Figure 1) including providers, 
payors, patients, and regulators. Because of this 
complexity, relevant data, pertinent information, and 
knowledge play vital roles and can be obtained only 



www.businessofgovernment.org 11

Realizing Value Driven e-Health Solutions 

via the prudent structure and design of technology 
(Wickramasinghe and Schaffer, 2006; von Lubitz 
and Wickramasinghe, 2006b; Wickramasinghe, 2007). 

Of equal significance are the major external forces 
facing today’s health care organizations: demo-
graphic, technology, and finance challenges 
(Wickramasinghe and Schaffer, 2006; 
Wickramasinghe, 2007; WHO, 2000; Brailer and 
Terasawa, 2003; Porter and Teisberg, 2006). 
Demographic challenges are reflected by longer life 
expectancies and an aging population; technology 
challenges include the incorporation of advances 
that keep people younger and healthier; and finance 
challenges are exacerbated by the escalating costs 
of treating everyone with the latest technologies. 

Health care organizations can respond to these 
challenges by focusing on three key components, 
which taken together form the health care value 
proposition (Wickramasinghe and Schaffer, 2006):

•	 Access—Caring for anyone, anytime, anywhere

•	 Quality—Offering world-class care and estab-
lishing integrated information repositories 

•	 Value—Providing effective and efficient health 
care delivery 

These three components are interconnected, as they 
continually impact on the other and all are neces-

sary to overcome the key challenges facing health 
care organizations today. It is only through the judi-
cious application of technology solutions that effect 
superior health care delivery that the challenges can 
be met (Wickramasinghe and Schaffer, 2006; von 
Lubitz and Wickramasinghe, 2006b).

Figure 1: Web of Health Care Players

Supplier

Health Care
Organization

Regulator
Provider

Payor
Patient

Web of 
Players
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e-Health is a very broad term that encompasses vari-
ous activities related to the use of many e-com-
merce technologies and infrastructures, most notably 
the Internet, for facilitating health care practice. 
WHO, a major global health body, defines e-health 
as “the leveraging of the information and communi-
cation technology to connect provider and patients 
and governments; educate and inform healthcare 
professionals, managers and consumers; stimulate 
innovation in care delivery and health system man-
agement; and improve our healthcare system” 
(World Health Organization, 2003) 

In contrast, a technologically oriented definition of 
e-health is offered by Intel, which refers to e-health 
as “a concerted effort undertaken by leaders in 
healthcare and hi-tech industries to fully harness the 
benefits available through convergence of the 
Internet and healthcare.”

Practitioners report that a growing number of 
patients arrive at their offices with questions related 
to appropriate websites to visit or with a large vari-
ety of health-related content gathered from the 
Internet. Some of this content may prove extremely 
helpful to the health and/or recovery of a patient. 

Because the Internet has created new opportunities 
and challenges to the traditional health care IT 
industry, e-health presents both opportunities and 
challenges. The possibilities for facilitating effective 
health care delivery are presented in Table 1.

A more comprehensive definition of e-health would 
incorporate health care, business, and technological 
perspectives. We define e-health as the intersection 
of medical informatics, technology, public health, 
and business. In this report, e-health encompasses 
the delivery of health services and health information 

through web-based platforms and the use of IT. In a 
broader sense, the term characterizes not only a 
technical development, but also a state of mind—a 
paradigm shift—and a commitment for networked, 
global thinking, to improve health care locally, 
regionally, and globally by using information and 
communication technologies.

The e’s in e-Health
The preceding definition of e-health is broad enough 
to capture the dynamic environment of the Internet. 
e-Health encompasses a broad range of characteris-
tics beyond simply leveraging technological advance-
ments and using the web as a platform for 
exchanging data and information. There are a host of 
other characteristics that combine to make up the 
promise of e-health:

•	 Efficiency. One of the promises of e-health is 
to increase efficiency in health care, thereby 
decreasing costs. One possible way of decreasing 

Moving to e-Health

New Approaches to Health Care Business Analogy 

P2D: Patient (P) to Doctor (D), in 
which patients interact with their 
providers online

B2C: Business to 
Consumer 

H2H: Healthcare Institution (H) to 
Healthcare Institution (H), which 
can improve transmission of data 
between institutions

B2B: Business to 
Business

P2P: Patient (P) to Patient (P), 
communication between healthcare 
consumers

C2C: Consumer 
to Consumer

D2D: Doctor (D) to Doctor (D) B2B: Intranet

D2H: Doctor (D) to Health Care 
Institution (H)

B2B: Extranet

Table 1: Approaches to Facilitating Effective Health 
Care Delivery
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costs would be by avoiding duplicative or 
unnecessary diagnostic or therapeutic interven-
tions through enhanced communication possi-
bilities between health care establishments, and 
through patient involvement. The Internet will 
naturally serve as a great enabler for achieving 
this goal.

•	 Enhancing quality of care. Increasing efficiency 
should be viewed as a goal beyond that of sim-
ply reducing costs, as a means of improving the 
quality of care delivered. 

•	 Evidence based. e-Health capabilities are criti-
cal to advancing evidence-based medicine. 
Information and clinical data are key to making 
sound diagnostic and therapeutic decisions. The 
evidence-based medicine component of 
e-health is currently one of the most active 
e-health research domains, and much work still 
needs to be done in this area. 

•	 Empowerment of consumers and patients. By 
making the knowledge bases of medicine and 
EMRs accessible to consumers over the Internet, 
e-health opens new avenues for patient-cen-
tered medicine, and enables patient educa-
tion—and thus increases the likelihood of 
informed and more satisfactory patient choice. 

•	 Education. The education through online 
sources of physicians (continuing medical edu-
cation) and consumers (health education, tai-
lored preventive information for consumers) 
makes it easier for both groups to keep up to 
date with all of the latest developments in the 
medical areas of their respective interests. This, 
in turn, is likely to have a positive impact on the 
quality of care vis-à-vis the use of the latest 
medical treatments and preventive protocols.

•	 Extending the scope of health care. By going 
beyond health care’s conventional boundaries, 
in both a geographical sense as well as in a 
conceptual sense, ICT leads to enabling tech-
niques such as telemedicine and virtual operat-
ing rooms, both of which are invaluable in 
providing health care services to places where it 
may otherwise be difficult or impossible to do.

•	 Ethics. e-Health involves new forms of patient-
physician interaction and poses new challenges 
and threats to ethical issues, such as online pro-
fessional practice, informed consent, privacy 

and security. Many of these issues are not spe-
cific to health care delivery, but are related 
more to the advent of new tools and technology 
that can be found in other fields. However, 
many of these issues become magnified when 
they concern people’s health and their health 
care.

•	 Equity. The Institute of Medicine (2001) notes 
that health care quality involves also making 
health care more equitable. However, at the 
same time there is a considerable threat that 
e-health, if improperly implemented and used, 
may deepen the gap between the “haves” and 
“have-nots,” hence the need for a robust frame-
work to ensure the proper implementation of 
any e-health initiative. In particular, some of the 
key equity issues surrounding e-health involve 
access and familiarity with the technology that 
makes e-health possible.

The Role of the Empowered 
Consumer
Today, a large number of patients and consumers 
already use the Internet to retrieve health-related 
information in order to interact with health provid-
ers and even to order pharmaceutical products (e.g., 
www.drugstore.com). Physicians use the web to 
access databases such as Medline or to read elec-
tronic publications, but in many parts of the (devel-
oped) world, health care clearly lags behind other 
industries in the use of modern IT. In contrast, unlike 
in other industries, health care consumers have 
taken the lead in adopting the Internet and other 
e-commerce technologies for retrieving and 
exchanging health information. 

Informed and Internet-savvy patients will play a cru-
cial role in being a major driving force for e-health in 
general as well as in providing the impetus for clini-
cians to “go online” and for evidence-based medi-
cine. Consumers accessing online information will 
inevitably increase the pressure on caregivers to use 
the latest evidence, and will compel them to 
acquaint themselves with IT to deliver higher-quality 
health services. 

For the first time in the history of medicine, consum-
ers have somewhat equal access to the knowledge 
bases of medicine, and they are making heavy use 
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of this fact. The Internet is acting as a catalyst for 
evidence-based medicine, in particular, and for 
e-health, generally, in two ways: First, it enables 
health professionals to access timely evidence. 
Second, it enables consumers to draw from the very 
same knowledge base, leading to increased pressure 
on health professionals to actually use the evidence 
[PriceWaterhouseCoopers (PWC), 2003]. 

In 2005, 110 million adults used the Internet to find 
health information, shop for health products, and 
communicate with affiliated payors and providers 
through online channels (California HealthCare 
Foundation, year). Today, the e-health consumer 
demand includes the need for specific health ser-
vices such as obtaining information when faced 
with a newly established diagnosis, including 
obtaining an online medical second opinion 
through a secure portal (Schaffer et al., 2002).

Some key challenges must be addressed to develop 
optimal partnerships between consumers and other 
groups of health care stakeholders. Some of these 
include the need for:

•	 Meaningful collaboration with health care 
recipients

•	 Efficient strategies and techniques to monitor 
patterns of Internet use among consumers

•	 Preparation for upcoming technological 
developments

•	 Balancing between connectivity and need for 
privacy

•	 Better understanding of the balance between 
face-to-face and virtual interactions

•	 Equitable access to technology and information 
across the globe 

e-Health Issues
Three important issues must be carefully considered 
(Cyber Dialogue, 2000): procurement, connectivity, 
and benefits.

e-Procurement. Health systems must begin to con-
template how their organizations will adapt and 
leverage Internet-based tools to manage their medi-
cal supply chains. Procurement in health care sup-
plies must move toward an e-business platform for 

data interchange because of the ubiquity and cost-
effectiveness of the Internet, the primary e-business 
platform. 

The Internet decreases many of the restrictions placed 
by geographic and time barriers and also facilitates 
the incorporation of artificial intelligence solutions, 
such as intelligent agents that can be deployed to 
hunt for best buys. Buyers and suppliers also must 
work together toward standardization, including the 
development of a universal product numbering sys-
tem to facilitate e-procurement. e-Procurement of 
medical supplies grew to 15 percent of medical sup-
ply spending in the U.S. by 2003, according to a 
Deutsche Bank report (PWC, 2003). 

e-Connectivity. Health care has traditionally been 
locally delivered, because a patient’s usual first port 
of call is the local primary care physician. To reorient 
such a tradition, connectivity companies, which 
have a global rather than a local focus, must be 
pragmatic and move in incremental steps when con-
necting health care organizations. 

Technology is the integral tool, but it will not 
achieve its full potential or live up to its promise 
unless health care organizations successfully deploy 
it and then track whether or not their clinicians and 
administrative staff are using it effectively. To do so, 
managers must design processes and metrics for 
productivity; otherwise, it’s like expecting someone 
to drive a car, when his/her previous experience is 
limited to a 10-speed bicycle. However, health care 
organizations will find that achieving web-enabled 
connectivity offers the most opportunity initially, 
and that other functions such as disease manage-
ment, outcomes management, and demand manage-
ment can be web-enabled at a later point. 

Health plans and hospitals are beginning to migrate 
to the Internet for claims-related transactions as the 
first step of a broader Internet strategy. Since many 
organizations continue to use electronic data inter-
change (EDI) for claims submissions, transactions 
surrounding claims—e.g., eligibility, referrals, etc.—
they logically will be the first to be targeted for 
e-health connectivity. Those health plans that are 
adopting Internet connectivity for these functions 
view them as the foundation on which to build 
other Internet-enabled partnerships with patients 
and providers. 
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The number of health care transactions is outpacing 
the growth of health spending, creating a critical 
need to automate the handling of such transactions, 
that is, through the adoption of e-health. The num-
ber of health care transactions is outpacing the 
growth of health spending , creating a critical need 
to automate the handling of such transactions; i.e., 
through the adoption of e-health. For instance, the 
number of payor-provider transactions is huge. In 
2006, there were approximately 3.4 billion claims, 
which equate to roughly 1.1 billion payments (com-
pared to 9.3 billion business-to-business payments). 
However, by 2008, health care spending growth in 
the U.S. had slowed.

Health plans must understand physicians’ needs 
when designing Internet-based solutions, and that a 
“first-mover advantage” isn’t as important as a sys-
tem that works. Many non-health care organizations 
have benefited from the first-mover advantage in 
adopting e-commerce initiatives, which means that 
they had access to the most capital and the best 
partners and could establish solid brand recognition. 
However, this is not necessarily an appropriate strat-
egy for health care, as health care is more prag-
matic—a “show-me” industry wherein successful 
models replicate, specialty by specialty. 

e-Benefits. American industry has discovered the 
benefits of e-business. Like the conundrum of the 
chicken-and-the-egg, many employers and health 
plans are awaiting the development and implemen-
tation of e-benefits and e-insurance products. Health 
plans don’t want to deliver web-based products if 
employers aren’t ready to use them. Employers can’t 
deliver e-benefits products until health plans 
develop them. However, starting with online bene-
fits enrollment, this aspect of e-health is evolving in 
stages. A by-product of this evolution is the fusion of 
employee responsibility and empowerment; hence, 
employers will gradually cede more control for 
health benefits to employees themselves. 

One of the primary drivers of e-benefits is the deliv-
ery of self-service capabilities in which employees 
can customize their own insurance plans and have 
ready access to the data, just as they do with their 
brokerage accounts. By putting this information at 
their fingertips, employees may become more fis-
cally responsible about their use of those benefits, 
and ultimately, may want complete control over 

more and more aspects of the same. To empower 
employees toward that end, some employers will 
have to embrace a “defined contribution” model, 
also called “self-directed” or “consumer-directed” 
health plans. This builds on the findings of the 
report, Defined Contribution Healthcare, which spe-
cifically discusses the various models of defined 
contribution health plans (ibid). 

The national research conducted by PWC (2003) 
indicates that few employers are willing to adopt 
self-directed, otherwise known as defined contribu-
tion, health plans today, but more likely will move 
incrementally toward web-enabling benefits pro-
cessing, hence shifting more responsibility to 
employees. As employers adopt more e-health initia-
tives and web-enabled functions, they will move 
more responsibility for choices to employees. As 
that balance tips toward employees, employers will 
need to assess how ready their workforce is to 
accept increasing levels of responsibility.

If a significant portion of the health care insurance 
market moves to self-directed and Internet health 
benefit accounts, physicians may be most directly 
and adversely affected. Some contribution health 
plans have medical savings accounts as a center-
piece. In these accounts, employees pay out of a 
medical savings account for routine expenses of up 
to $1,500 or $2,000. Physicians will need to con-
tend with patients who are paying cash for their vis-
its and who may shop around for the best value. 

As the utility function of benefits moves toward the 
Internet, insurers then must develop products that 
serve new and existing customers, such as e-quote 
products that assist brokers and other intermediaries. 
Further, they also must follow the changing needs of 
consumers, whose response to defined contribution 
health products is—to date—largely untested.

To sum up, the effective addressing of the key 
e-health issues of procurement, connectivity, and 
benefits requires standardization, a pivotal prerequi-
site for the implementation of successful e-health 
initiatives. Without such standardization, the 
exchange of documents and other procurement 
information, connectivity and e-commerce-enabled 
benefits clearly become more problematic. 
Unfortunately, standardization is woefully lacking in 
too many areas of health care, let alone in e-health 



IBM Center for The Business of Government16

Realizing Value Driven e-Health Solutions 

solutions. Therefore, the imperative is for frame-
works and models not only to bring to the forefront 
the key e-health issues, but also to provide guide-
lines for how to effectively bring to bear successful 
e-health initiatives for health care organizations.
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This report proposes a framework shown in Figure 2 
to assess the e-health potential and preparedness of 
health care organizations for the adoption of 
e-health. Our framework highlights the key elements 
that are required for successful e-health initiatives, 
and provides a tool that allows analysis into the sys-
tematic synthesis of the major impacts and prerequi-
sites of e-health efforts. The framework contains 
four pre-requisites, and their implications for the 
eight e’s of e-health. By examining both the prereq-
uisites needed and the impacts associated with 
e-health, we can assess the potential of a country 
and its preparedness for e-health, as well as its ability 
to maximize the eight e-health implications. 

The Framework: Prerequisites for 
e-Health 
Information Communication Technology (ICT) 
Infrastructure. The ICT infrastructure includes phone 
lines; fiber trunks and submarine cables; T1, T3 and 
OC-xx; ISDN, DSL and other high-speed services 
used by businesses as well as satellites, earth sta-
tions, and teleports. A sound technical infrastructure 
is an essential ingredient to the undertaking of 
e-health initiatives by any nation. Such an infrastruc-
ture also should include telecommunications, elec-
tricity, access to computers, a number of Internet 
hosts, a number of Internet service providers (ISPs), 
and available bandwidth and broadband access. To 
offer good multimedia content and thus provide a 
rich e-health experience, one would require a high 
bandwidth. ICT considerations are undoubtedly one 
of the most fundamental infrastructure requirements.

Networks are now a critical component of the busi-
ness strategies in order for organizations to compete 
globally. Having a fast microprocessor-based com-

puter at home has no meaning unless you have the 
high-bandwidth-based communication infrastructure 
available to connect computers with the ISP. With 
the explosion of the Internet and the advent of 
e-commerce, global networks need to be accessible, 
reliable, and fast to participate effectively in the 
global business environment. 

Telecommunications is a vital infrastructure for 
Internet access, and hence, for e-commerce. One of 
the pioneering countries in establishing a complete 
and robust e-health infrastructure is Singapore 
which is in the process of wiring every home, office, 
and factory up to a broadband cable network that 
will cover 98 percent of Singaporean homes and 
offices (ibid).

Standardization Policies, Protocols, and Procedures. 
e-Health by definition spans many parties and geo-
graphic dimensions. To enable such far-reaching 
coverage, significant amounts of document 
exchange and information flows must be accommo-
dated in a standardized methodology. Once a coun-
try decides to undertake e-health initiatives, 
standardization polices, protocols, and procedures 
must be developed at the outset to ensure the full 
realization of the eight e’s of e-health. Fortunately, 
the main infrastructure of e-health is the Internet, 
which imposes the most widely and universally 
accepted standard protocols such as TCP/IP and 
http. It is the existence of these standard protocols 
that has led to the widespread adoption of the 
Internet for e-commerce applications. 

The transformation to e-health cannot be success-
fully attained without the deliberate establishment of 
standardization policies, protocols, and procedures, 
which play a significant role in the adoption of               

A Framework for Assessing 
e-Health Potential



IBM Center for The Business of Government18

Realizing Value Driven e-Health Solutions 

home computers (Samiee, 1998), many in the popu-
lation still exist without access to PCs and the 
Internet. In addition to access to PCs and the 
Internet, computer literacy is important, and users 
must be familiar not only with the use of computers 
and pertinent software products but also the benefits 
and potential uses of the Internet and World Wide 
Web (ibid). These issues must be addressed, if the 
full potential of e-health initiatives can be realized.

Governmental Regulation and Control. The key 
challenges regarding e-health use include:

•	 Cost-effectiveness—It is less costly than tradi-
tional health care delivery

•	 Functionality and ease of use—Products should 
enable and facilitate many uses for physicians 
and other health care users by combining various 
types and forms of data as well as be easy to use 

•	 Security—Products must be secure.

One of the most significant legislative regulations in 
the U.S. is the Health Insurance Portability and 
Accountability Act (HIPAA) (Protegrity, 2001). Given 
the nature of health care and the sensitivity of health 
care data and information, it is incumbent upon the 
government not only to mandate regulations that 
will facilitate the exchange of health care docu-
ments between the various health care stakeholders 
but also to provide protection of privacy and the 
rights of patients. Irrespective of the type of health 
care system; i.e., whether 100 percent government-
driven, 100 percent privately run, or a combination 
thereof, it is clear that some governmental role is 
required to facilitate successful e-health initiatives.

In addition, given the passage of recent health 
reform legislation (see www.healthreform.gov/), it is 
now essential that appropriate measures are taken 
by the regulator to ensure that any/all e-health initia-
tives are less costly than traditional health care 

Figure 2: A Framework for Assessing e-Health Potential
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delivery and facilitate the functionality and ease of 
use for physicians of the myriad of e-health possibil-
ities; otherwise, it will not be possible for the antici-
pated levels of health care coverage connected with 
the proposed reform to ensue. 

e-Health Preparedness Grid
By taking the four main prerequisites, as well as 
the four major impacts, identified in our framework 
in Figure 2, we developed two grids for assessing 
e-health preparedness (Figures 3 and 4) in which we 
can plot various countries with respect to these key 
parameters.

Each grid consists of four quadrants that represent 
the possible states of preparedness with respect to 
the key parameters for e-health success. The low-
preparedness quadrant identifies situations that are 
low with respect to both prerequisites for e-health 
potential. The medium-preparedness quadrant iden-
tifies two symmetric situations, namely, a combina-
tion of high and low positioning with respect to the 
two prerequisites for e-health potential. Finally, the 
high-preparedness quadrant identifies situations that 
are high with respect to two prerequisites for 
e-health potential. The two grids not only show the 
possible positioning of a given country with respect 
to its e-health preparedness (i.e., low, medium or 
high) but also the path it must take, and more spe-
cifically, the prerequisite factors it must focus on, to 
migrate to the ideal state of preparedness, namely, 

being high with respect to two prerequisites. 

From the e-Health Preparedness Grid in Figures 3 
and 4, we can see several implications. For entities 
which are low with respect to all four of the 
e-health pre-requisites, much preparatory work is 
required to be e-health ready and thereby fully real-
ize the eight e’s of e-health (i.e., efficiency, evi-
dence-based and preventive medicine, educated 
stakeholders, ethical awareness, enhanced quality 
care, empowered patients, extended reach, and 
equity). For entities that map to the medium-pre-
paredness quadrant, more emphasis is needed on 
upgrading the deficiencies that cause them to score 
low on the respective prerequisites, while they con-
tinue to maintain their high status on the prerequi-
sites on which they currently rank high so that the 
full benefits of their e-health initiatives can be real-
ized. Entities noted for being pioneers and leaders in 
the adoption of technology generally as well as 
e-health particularly would be expected to map on 
the high quadrant. The challenge for these groups 
would be to maintain their high status with respect 
to all of the prerequisites. 

It is important to note that, irrespective of their posi-
tioning on the preparedness grid (i.e., low, medium, 
or high), all health organizations must take into 
account the moderating impact of four major influ-
ences (i.e., impact of IT education, impact of morbid-
ity rate, impact of cultural/social dimensions, impact 

Figure 3: e-Health Preparedness Grid
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of world economic standing) on their e-health initia-
tives. Each of these influences is discussed in the 
Appendix. If ignored, it will not be possible to fully 
realize a successful e-health initiative (and thus, a 
health organization will not be able fully realize the 
benefits of the eight e’s of e-health), even if the orga-
nization maps into the high-preparedness quadrant. 

Figure 4: e-Health Preparedness Grid
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Recommendations 
The preceding sections have:

•	 Identified the key barriers for organizations 
when trying to adopt ICT into any health care 
context. These barriers include technology, orga-
nizational, human, and economic factors. 

•	 Identified prudent areas in which to focus 
e-health initiatives so that the health care value 
proposition may ensue. 

•	 Presented a framework for an organization to 
access its e-health preparedness. 

•	 Taken together, these sections set forth a foun-
dation for moving toward realizing value-driven 
e-health solutions. The section below provides 
recommendations on facilitating the realization 
of superior, patient-centric e-health solutions.

The strategy outlined focuses on key success factors, 
including the appropriate positioning given external 
trends, as well as on supporting network-centric 
health care operability. At the micro level, key suc-
cess elements include adopting a process perspec-
tive and utilizing appropriate change management 
techniques. 

In addition, there are external trends and regulations 
to be considered. These trends include the aging 
population, technology advances, financial pres-
sures, pressures to provide effective, quality health 
care, and the change from episodic care to one 
based on prevention. Specifically, a prevention 
focus is more effective in responding to the current 
leading causes of death, such as chronic diseases, 
cancer, and cardiac issues (see Major Trends 
Affecting Health Care).

The use of ICT for health care generally and in 
e-health solutions specifically is key to responding 
to these trends. However, just identifying e-health 
solutions is not sufficient to be appropriately posi-
tioned. Equally critical is designing and developing 
an appropriate ICT infrastructure. It is essential to 
ensure that health care organizations do not develop 
platform-centric, but rather network-centric solu-
tions (Figure 5).

Recommendations and 
Conclusion

Major Trends Affecting Health Care

•	 Demographics

•	 Technology

•	 Finance

•	 Achievement of effectiveness, quality, and effi-
ciency via best practices in clinical, operational, 
and administrative functions

•	 Change from cure to prevention

Key Recommendations 

Health care organizations should:

•	 Move to network-centric health care operations.

•	 Undertake a critical cost-benefit analysis to 
identify cost savings and benefits for e-health 
solutions.

•	 Take a process perspective on their operations. 

•	 Utilize appropriate change management tech-
niques to implement e-health solutions.
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Network-centric solutions stem from network centric 
healthcare which relates to the “unhindered net-
working operations within and among all three 
domains that govern all activities conducted in 
healthcare space and are based on free, multidirec-
tional flow and exchange of information without 
regard to the involved platforms or platform-systems 
and utilize all available means of ICTs to facilitate 
such operations” (von Lubitz and Wickramasinghe, 
2006a; Figure 6). Critical to the success of network-
centric health care operations (NCHO) is the conflu-
ence of three key domains:

•	 The physical domain, encompassing the struc-
ture of the entire environment health care oper-
ations intends to influence directly or indirectly 
(e.g., elimination of disease, fiscal operations, 
political environment, patient and personnel 
education, etc.). Information within this domain 
is the easiest to collect, analyze, and 
disseminate.

•	 The information domain, containing all ele-
ments required for generation, storage, manipu-
lation, dissemination/sharing of information, and 
the dissemination/sharing of knowledge in all its 
forms.

•	 The cognitive domain, relating to human factors 
that affect operations, such as education, train-
ing, experience, political inclinations, personal 
engagement (motivation), “open-mindedness,” 
or even intuition of individuals involved in the 
relevant activities. 

The essential and enabling element of network-cen-
tric health care operations is a Health Care 
Information Grid that allows the full and hindrance-
free sharing of information among individual 
domains, their constituents, and among constituents 
across the domains. Given current developments 
with Web 2.0, there even might be a health care 
cloud or a collection of various clouds focusing on 
different health care issues, e.g., diabetes, oncology, 
etc. The key here is not the technology in and of 
itself, but a macro understanding of the need to 
design appropriate solutions in order to facilitate 
seamless transfer of appropriate data and informa-
tion rather than continuing to think in health care 
silos and, therefore, build platform-centric solutions.

Taking a network-centric perspective and designing 
e-health solutions to support network-centric health 
care operations are vital steps to position the health 
care organization and the e-health initiative, in light 

Do we want this? Or this?
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Figure 5: Moving to Network Centric Solutions

Note: Used with permission of Doctrina Applied Research and Consulting (www.consultdoctrina.com)



www.businessofgovernment.org 23

Realizing Value Driven e-Health Solutions 

of current trends and external pressures. Thus, the 
first recommendation is the adoption of network-
centric health care operations. 

In addition to the adoption of a network-centric per-
spective, the second recommendation is that a criti-
cal cost-benefit analysis must be done so that 
identifiable cost savings and benefits can be under-
scored and “delivered to,” then tracked. Too often, 
e-health solutions transfer costs rather than actually 
track and deliver identifiable cost savings 
(Wickramasinghe et al. 2010a).

Taken together, these two recommendations address 
the barriers of economic factors and technology 
factors.

Of equal importance to the components of the rec-
ommended solution strategy are the adoption of a 
process perspective and the utilization of appropri-
ate change management techniques.

In examining the barriers discussed earlier, two of 
the four major barriers are primarily concerned with 
people issues: human factors and organizational fac-
tors. To address these barriers, it is essential to look 
deeply into health care processes and treatments. 
Generally, in health care, doctors take a snapshot 
view rather than a process perspective of the patient 
(Wickramasinghe et al. 2010b). In addition to effi-
cient and superior quality health care treatment, it is 

also essential to view the patient in a process view 
from start to finish, i.e., from the point of entering 
the health care system to the point of recovery. From 
this perspective, not only will resources be used 
more efficiently and duplications of tests be mini-
mized, but all members within the health care sys-
tem will take a more participatory role and hence 
gain a wider understanding of all issues pertaining 
to the patients treatment will ensue. Moreover, it is 
also then possible to generate and gather relevant 
data and pertinent information which can be trans-
formed into germane knowledge by utilizing the 
tools and techniques of knowledge management. 
Such germane knowledge not only supports evi-
dence-based medicine but also ensures continuous 
improvement and efficient detection of errors 
(Wickramasinghe and von Lubitz, 2007). When such 
a process view is adopted, it will in turn be possible 
to realize the full potential of the e-health solutions 
initiated. In order to move to a process view, as well 
as to address many of the other human factors, it is 
recommended that change management techniques 
be embraced.

Change management is the systematic approach of 
ensuring the successful absorbtion of a new technol-
ogy or initiative by an organization, while ensuring 
that minimal disruption occurs—and it requires a 
focus on individuals within a department or group 
(Wickramasinghe and von Lubitz, 2007). Underlying 
any change management effort should be a consid-
eration of the Lewin/Schein model: unfreeze, move 
and refreeze (Wickramasinghe and von Lubitz, 
2007). Thus, what the organization wants to do 
regarding change management is to:

•	 Unfreeze a current state problem or process

•	 Make the necessary changes and move to the 
desired process or solution,

•	 Refreeze so these changes will become the way 
the organization operates, i.e., a desired future 
state

In structuring the actual change or moving stage, 
seven key factors (Wickramasinghe and von Lubitz, 
2007; Wickramasinghe and Ginzberg, 2001) are the:

•	 Nature of the change, i.e., is it radical or 
incremental

•	 Process

•	 Roles of all people involved 

Figure 6: Network Centric Health Care Operations
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•	 Resistance to change

•	 Commitment

•	 Culture 

•	 Synergy

The key for any organization going through change 
management is to exhibit resilience (Figure 7). 
Resilience is affected by seven key factors:

•	 Strong commitment 

•	 Clear processes

•	 Correct identification of the nature of the 
change—be it radical or incremental

•	 A high level of synergy

•	 Clearly defined roles

•	 A facilitating culture 

•	 Low level of resistance

In order to ensure a high level of resilience, it is 
essential to address all seven factors before moving 
forward with the change. This will facilitate appro-
priate future change. Integral to facilitating appropri-
ate change management is the need for strong 
leadership and appropriate management. Change 
management must be driven from the top. 

It is also important to note that, in addition to 
addressing the major barriers—technology, organi-
zational , human, and economic factors—the pre-
ceding recommendations also serve to identify key 
facilitators with regard to the next steps pertaining to 
e-procurement, e-connectivity, and e-benefits. In 
particular, it must be recognized that, with regard to 
improving and/or enhancing initiatives relating to 
procurement, it is not connectivity and benefits 
technology per se that is the limiting factor, but 
rather the process and people issues. By taking a 
network-centric perspective, this will allow and 
enable the seamless passing of appropriate informa-
tion and products when required and, hence, will 
make it possible to enhance all current procurement 
and connectivity issues which to date have been 
restricted primarily because of their platform-centric 
designs. Furthermore, by coupling this with restruc-
turing around a process view and effecting appropri-
ate change management techniques, it is anticipated 
that few problems should arise with regard to most 
e-procurement and e-benefits initiatives. 

In addition, it is also noted that it is essential to focus 
on three equally crucial areas if significant improve-
ments with regard to the areas of e-connectivity, 
e-procurement, and e-benefits are in fact to be real-
ized. The three areas include: 

•	 Creating a technical framework for connectivity, 
which is necessary to support network-centric 
health care operations

Figure 7: Resilience is Key for Organizations Going through Change
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•	 Addressing financial barriers, which is achieved 
to a large extent by robust cost-benefit identifi-
cations and tracking

•	 Engaging the public

These three areas also have been identified by a 
Robert Wood Johnson Foundation study that focused 
on achieving electronic connectivity in health care. 
As noted in this study, without rapid acceleration of 
connectivity achieved through the development of 
common networks, the development of appropriate 
financial and other related incentives, including but 
not limited to, standards certification and a con-
certed effort to engage the public through a consis-
tent message of the need and benefits of e-health 
solutions, superior and successful e-health solutions 
on a large scale cannot ensue.

In the previous section, the e-health preparedness 
grid was presented. This grid is a very powerful 
framework, as it serves the dual role of being both a 
useful tool for diagnosing the current state of 
e-health preparedness as well as one providing the 
possibility for identifying prescriptive solutions for 
facilitating better e-health preparedness, especially 
in key areas. For example, if an organization identi-
fies itself as low with regard to ICT infrastructure, it 
then can focus a concerted effort to designing and 
developing a more robust and appropriate infrastruc-
ture. Conversely, if it is found that the organization 

is low with regard to regulations, for example, the 
solution and/ or organization might be poor with 
regard to HIPAA compliance then privacy and secu-
rity issues and/or non compliance must form a criti-
cal part of the strategy to transition to a state of high 
e-health preparedness. 

While it is noted that each e-health solution by its 
very nature will have unique issues, in general the 
solution strategy for successfully traversing to a level 
of high e-health preparedness is achieved once 
again by a focus on the key recommendation solu-
tion strategy: understanding the current trends in 
health care and targeting the e-health initiative to 
these, adopting a network-centric approach, having 
solid and identifiable cost-benefit items, designing 
around health care processes, and effecting appro-
priate change management techniques. In so doing, 
it should be observed that any solution strategy must 
take into account a multi-spectral approach of 
addressing simultaneously people, process, and 
technology elements if in fact high e-health pre-
paredness is to be realized. 

Conclusion
The major challenges confronting modern health care 
(demographics, finance, and technology) appear to be 
insurmountable as health care providers and health 
care organizations try to reconcile these challenges 
while realizing the health care value proposition of 

Figure 8: Critical Success Factors to Achieve Value Driven e-Health Solutions
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access, quality, and value. However, as has been 
discussed in this report, the correct application of 
ICT in general and e-health solutions more specifi-
cally to provide superior health care delivery can be 
achieved, as Figure 8 summarizes.

What now becomes essential is how to realize the 
full potential of such e-health solutions. 

The e-health preparedness grid developed in this 
report serves a dual purpose—it acts as a diagnostic 
tool as well as a prescriptive tool to facilitate the 
transitioning to a state of high e-health prepared-
ness. Hence, it is possible to assess ones current 
e-health preparedness and then identify the areas 
that need to be addressed in order to achieve a high 
state of e-health preparedness.

Finally, in closing it is important to note that prepared-
ness is not the equivalent of readiness (Wickramasinghe 
and von Lubitz, 2007). Preparedness is defined as 
the availability (prepositioning) of all resources, both 
human and physical, necessary for the management 
of, or the consequences of, a specific crisis event or 
event complex. Readiness is defined as the instanta-
neous ability to respond to a suddenly arising major 
crisis (e.g., global financial crisis) based on the 
instantaneously available human and materiel coun-
termeasure resources that may or may not be prepo-
sitioned for crisis-related mobilization.

Consequently, it is necessary at all times to continu-
ously evaluate the e-health solution and be ready to 
effect appropriate and required changes that are 
consistent with the dynamic and complex nature of 
health care operations. As a result, the attainment of 
a high level of e-health preparedness is a necessary 
but not sufficient step to realizing value-driven 
e-health solutions. It is also essential at all times to 
continuously evaluate the e-health solution and be 
ready to effect appropriate and required changes 
that are consistent with the dynamic and complex 
nature of health care operations to ensure that the 
full potential of ICTs can be harnessed to enable 
truly superior patient-centric health care delivery.

Indeed, currently health care delivery in the U.S. is 
at a crossroads. However, we are confident that, if 
superior patient-centric e-health solutions are 
designed and implemented, this in turn will realize 
the health care value proposition and ensure that 

superior health care delivery is not only possible but 
will ensue—with the most important results being 
effective and efficient health care for all Americans, 
thereby giving rise to a world-class, cutting-edge, 
health care delivery system.
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The significance of the four prerequisites on e-health 
initiatives will be modified by the influences in the 
following key areas.

Impact of IT education. A sophisticated, well-edu-
cated population boosts competition and hastens 
innovation. According to Michael Porter, one of the 
key factors to a country’s strength in an industry is 
strong customer support (Porter, 1990). Thus, a 
strong domestic market leads to the growth of com-
petition, which leads to innovation and the adoption 
of technology-enabled solutions to provide more 
effective and efficient services—such as e-health 
and telemedicine. As identified earlier, the health 
consumer is the key driving force in pushing 
e-health initiatives forward; we conjecture that a 
more IT-educated  health care consumer then would 
the provide stronger impetus for e-health adoption.

Impact of morbidity rate. There is a direct relation-
ship between health education and awareness and 
the overall health standing of a country. Therefore, a 
more health-conscious society, which tends to coin-
cide with a society that has a lower morbidity rate, 
is  more likely to embrace any e-health initiatives. 
Furthermore, higher morbidity rates tend to indicate 
the existence of more basic health needs (WHO, 
2003), and hence, treatment is more urgent than the 
practice of preventative medicine.  e-Health could 
be considered an unrealistic luxury and in some 
instances, such as when a significant percentage of 
a population is suffering from malnutrition-related 
diseases, is even likely to be irrelevant, at least in 
the short term. Thus, we conjecture that the modify-
ing impact of the morbidity rate is to prioritize the 
level of spending on e-health versus on other basic 
health care needs.

Impact of cultural/social dimensions. Health care 
has been shaped by each nation’s own set of cul-
tures, traditions, payment mechanisms, and patient 
expectations. While the adoption of e-health to a 
great extent dilutes this cultural impact, social and 
cultural dimensions still will be a moderating influ-
ence on any country’s e-health initiatives. Another 
aspect of the cultural/social dimension relates to the 
presentation language of the content of the e-health 
repositories. There is a significant number of people, 
approximately one in five, within the U.S. who speak 
a first language that is not English (Post and Courier, 
2009), which makes it crucial for e-health solutions 
to be offered in many languages. The e-health-sup-
porting content in web servers/websites must be 
offered in multiple languages and be supported by 
pictures and universal icons. This becomes a particu-
larly important consideration when we look at the 
adoption and diffusion of evidence-based medicine, 
as it will mean that much of the available evidence 
and case study data will not be easily accessible 
globally due to language barriers.

Therefore, for successful e-health initiatives, it is 
important to consider cultural dimensions. For 
instance, an international e-commerce study by 
International Data Corp. indicates that web surfing 
and buying habits differ substantially from country 
to country (Wilson,1999), and this then would have 
a direct impact on their comfort with using e-com-
merce generally and e-health particularly, especially 
as e-health addresses a more fundamental need. 

The adoption of e-health is directly related to one’s 
comfort with using the technology, and this in turn is 
influenced in a major way by cultural dimensions. 
Also connected with cultural aspects is the relative 
entrepreneurial spirit of a country. A study conducted 

Appendix: Main Influences
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by Geert Hofstede (Hofstede, 1980), for example, 
indicates that, in a cultural context, Indians score 
highly on “uncertainty avoidance” criteria when 
compared to their Western counterparts. As a result, 
for example, the study asserted that  Indians do not 
accept change very easily and are hostile toward 
innovation. This then would potentially pose a chal-
lenge to the startup of e-health initiatives whose suc-
cess depends on widespread adoption of their 
technological innovations. We conjecture that fear of 
risk and absence of an entrepreneurial mindset, as 
well as other cultural/social dimensions, also can 
impact the success of e-health initiatives in a given 
country. 

Impact of world economic standing. Economies of 
the future will be built around the Internet. All gov-
ernments are very aware of the importance and criti-
cal role that the Internet will play on a country’s 
economy. This makes it critical that appropriate 
funding levels and budgetary allocations become a 
key component of governmental fiscal policies, so 
that such initiatives will form the bridge between a 

traditional health care present and a promising 
e-health future—the result of which would deter-
mine the success of effective e-health implementa-
tions and consequently have the potential to 
enhance a country’s economy and future growth.

The World Economic Forum’s global competitive-
ness ranking measures the relative global competi-
tiveness of a country. It takes into account factors 
such as physical infrastructure, bureaucracy, and 
corruption. We conjecture that, when weak physical 
infrastructure is combined with high levels of 
bureaucracy and corruption, this will lead to signifi-
cant impediments to the establishment of successful 
e-health initiatives.

In developing its e-health initiative, a good first step 
for a nation is to assess its standing with respect to 
the four prerequisites and four impacts discussed 
above. In this way, it will be possible to evaluate its 
preparedness with respect to these parameters and 
consequently devise appropriate policies and strategies 
for an effective and successful e-health initiative.

Figure A.1: A Framework for Assessing e-Health Potential
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