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INTRODUCTION

THIS CHAPTER REVIEWS the organizational
models in telemedicine including an as-

sessment of their successful attributes. This is
followed by a discussion of the concept of re-
gionalization in medical care delivery and its
relevance to telemedicine networks, together
with a summary of issues pertaining to the
planning and implementation of regional, 
national, and international telemedicine net-
works. Also included is a select review of
telemedicine network developments at the re-
gional, national, and international levels. The
chapter concludes with recommendations for
research and policy development designed
telemedicine networks at all geographical
scales of development.

ORGANIZATIONAL MODELS

Over the last 30 years, a variety of organiza-
tional models for telemedicine networks has
emerged along with the evolution of the field.
Predominantly, these organizational models
have been generated in response to:

� Interests of funding sources or sponsoring
institutions;

� Attempts to meet the unmet health care
needs of geographic regions of varying size
from a small region to states and entire coun-
tries;

� Lack of access to essential medical services
(primary care and/or specialty care) in re-
mote areas; and

� Need to provide access to medical care ser-
vices for selected target populations.

Nevertheless, all telemedicine efforts and re-
lated organizational models share the common
goal of promoting the transfer of health related
expertise over distance to improve the health
of a target population. In efforts to achieve this
goal, a number of organizational models have
been developed. It should also be mentioned
that there are few mature and self-sustaining
telemedicine systems. This has important im-
plications in determining the relative success
of the various models observed, as discussed
later in this chapter. Nonetheless, despite the
variety and nascent and, in some instances,
short-lived nature of many telemedicine net-
works and projects, it is useful and instructive



to attempt a general classification of these mod-
els. Such a classification will enhance our abil-
ity to evaluate networks and permit objective
assessments of their performance and their out-
comes pertaining to stated goals. Despite in-
ternal variations, most organizational models
can be classified into four general, but not mu-
tually exclusive, categories. Within each cate-
gory, a model may share certain characteristics
with models in other categories. We can clas-
sify the four models based on:

� Size and complexity of geographic service
area, such as regions, states, or countries;

� Target population groups, including rural
and inner-city populations, institutionalized
populations such as those in long-term care
facilities and penal institutions, members of
managed care plans, and armed forces mem-
bers and dependents;

� Single- and multi-purpose medical special-
ties or disease entities, such as dermatology,
diabetes, or comprehensive cardiac care; and

� ”Open” or “closed” systems, as defined by a
target client population.

Geographically based models provide med-
ical and health services to people residing in a
defined geographic region within a state, an en-
tire state, a whole country or a group of coun-
tries. At each scale the designated target area
may or may not be geographically contiguous.
For example, in the United States, the Georgia
Statewide Telemedicine Program ostensibly
serves the entire State of Georgia. The Arizona
Telemedicine Program serves a large portion of
the State of Arizona, several correctional insti-
tutions in the state and international partners.
The Mayo Clinic Telemedicine Program, based
in Rochester, Minnesota, has links with affili-
ated clinics in Jacksonville, Florida, and Scotts-
dale, Arizona, in addition to international links
with Amman, Jordan, and several medically
underserved areas of the United States. In Eu-
rope, the National Center for Telemedicine
serves the northern region of Norway. In
Toulouse, France, the Regional Telemedicine
Network in Mid-Pyrenees Province serves the
Mid-Pyrenees Region, as well as locations in
several other countries. The most notable and
geographically comprehensive national tele-

medicine program is that of Malaysia. Here, the
government developed a comprehensive pro-
gram as part of its national health plan to meet
the needs of the entire population.

Population-based models are designed to
meet the health care needs of a defined popula-
tion, which typically receives its health services
based on entitlement. These include institution-
alized populations such as inmates of correc-
tional institutions and residents of long-term care
facilities, as well as service groups such as mem-
bers of the armed forces, and patients enrolled
in the Veterans Administration Health Service.
The Veterans Health Administration has an ac-
tive program in its various administrative re-
gions throughout the United States. The U.S.
Army has an active telemedicine program to-
gether with a high-level research center, the
Telemedicine and Advanced Technology Re-
search Center. The Center facilitates develop-
ment of operational and peacetime telemedicine
applications along with advances in medical in-
formatics, such as the high capacity medical
record, known as Personal Information Carrier
(PIC). The U.S. Navy’s Program provides ser-
vices to its personnel aboard ships on a world-
wide basis.

Specialty- or disease-based models use tech-
nologies to draw together clinical, research and
educational efforts that address a specific clin-
ical or a set of clinical services to assist people
with certain illnesses. There are many exam-
ples of this type of model and only few are
mentioned here as illustrations. In the United
States, the Centers for Medicare and Medicaid
Services (formerly the Health Care Financing
Administration [HCFA]) recently provided
funding for a consortium of health care groups
and providers to install Internet-based tele-
medicine technology in homes of hundreds of
low-income diabetic patients living in med-
ically underserved areas of New York State.
The object of the 2-year project is not only to
improve care, but also to determine the cost-ef-
fectiveness of the technology.1 This is a partic-
ularly important project because it is designed
as a randomized clinical trial.

In Europe, the European Commission (DG
XIII Information Society) provided support for
the Black Sea Tele Diab system project. The sys-
tem provides clinicians in countries of the Black
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Sea area with a computer-based diabetes health
care record system in order to promote the elec-
tronic exchange of health care information be-
tween clinicians and scientists in these coun-
tries.2,3 The European Commission-DG XIII
also sponsored the Remote Diagnosis, Man-
agement, and Education in Congenital Heart
Disease telemedicine project involving the
United Kingdom, Greece, and Portugal. In
Italy, the Ministry of Public Health initiated a
3-year pilot project in Trento Province using
ISDN technology over a Wide Area Network.
The project provided comprehensive oncology
services for providers and their patients in
seven rural hospitals in the region.4

Finally, telemedicine systems may be open
or closed. Open systems permit global access
to expert health knowledge without the barri-
ers of health professional licensure or conflict-
ing health policy agendas. For example, the
Partners Online Specialty Consultation Pro-
gram provides global access to its specialists
through its Web site. Launched on July 1, 2001,
the program provided care to 509 patients
across the globe in its first 6 months of opera-
tion. The Global Grid Telemedicine System
(GGTS) is a global telemedicine command and
control system that allows telemedical consul-
tations to occur anywhere in the world, re-
gardless of location or transportation modality.
The GGTS is unique, as it is software based and
not solely reliant on human interaction for con-
sult-requestor linkage.

Typically, programs that offer services to in-
stitutionalized or other specified target popula-
tions are, by definition, closed systems, because
their clients (patients/users) are limited to spe-
cific target populations in specified institutions.
The most significant barrier met by closed sys-
tems has been the lack of appropriate techno-
logical infrastructure among its end user clients.
Funding sources of closed systems or laws often
dictate the terms of entitlement in closed system.

For more examples, see the following Web
site: www.ntia.doc.gov/otiahome/top.

SPECIAL CASE CLOSED MODELS

The following brief discussion of what might
be termed the “military model” of telemedicine

is provided as a special case. Military telemed-
icine does not face the usual problems seen in
the private sector pertaining to licensure, re-
imbursement, and liability. However, it faces
unique challenges in complexity in meeting the
needs of its populations from all areas around
the globe. Hence, the military telemedicine ex-
perience may offer additional insight into the
development and success of other types of or-
ganizational models. Moreover, in the military
sector, there is only one payer, and the service
population is constrained in the availability
and choice of medical care. In certain respects,
military telemedicine is unique in terms of its
organization and implementation. It is an ex-
ample of a “tightly” closed model with a num-
ber of special and singular characteristics, and
it may not serve as a versatile model beyond
the military sector. Nevertheless, important
lessons can be learned from this system. In ad-
dition, the military has served as an important
test bed for new technologies that can be ap-
plied in the public and private sectors.

Medical support for United States armed
forces involves providing medical care in dis-
tant countries. In addition, combat troops are
generally “on the move,” and the medical fa-
cilities that serve them must be mobile as well.
Because of the unique conditions of many mil-
itary operations, the infrastructure require-
ments—such as transmission speed and ready
availability of information—are of paramount
importance. During peacetime, military troops
increasingly are deployed to many parts of the
globe to support humanitarian, peacekeeping,
and disaster relief missions. These missions of-
ten face significant logistical problems as well
as mechanisms for maintaining and making
readily accessible large volumes of patient
records. In both combat and humanitarian mis-
sions, these records must be transmitted so that
forward medical personnel have adequate in-
formation to treat a casualty, an illness or an
injury.5

The U.S. Navy Business Office is actively de-
ploying teleradiology capabilities in all ships in
the Navy fleet. A similar effort is underway in
the U.S. Air Force. The National Aeronautics
and Space Administration (NASA) has had a
long-standing interest in the applications of
telemedicine in medical monitoring of astro-
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nauts in space.6–8 Similarly, correctional insti-
tutions have supported the deployment of
telemedicine. Experience has demonstrated
strong evidence of its cost effectiveness in com-
parison to traditional modes of providing care
to inmates.9 State and federal correction de-
partments are using telemedicine to deliver
health care to inmates to improve quality of
care, save on transportation costs, and enhance
public safety.10

ATTRIBUTES OF SUCCESS

To date, there are few systematic attempts to
ascertain the attributes of successful telemedi-
cine programs. Despite the diversity of models
and the lack of systematic empirical research,
practitioners and observers suggest several ba-
sic attributes of successful models. These at-
tributes include the following:

� A clearly articulated mission, which pro-
vides direction for the program as well as
specific targets/goals to be achieved.

� An accountable governance structure, which
creates accountability, as well as an effective
decision-making authority structure to facil-
itate operations and coordinate activities
within the organization. 

� A well-defined service or target population
to determine who gets service and on what
basis. The criteria for entitlement could be,
but are not necessarily limited to, member-
ship in managed care organizations, resi-
dents of a specific region, or patients with a
particular disease.

� Identification of the service providers, in-
cluding their specialties, capabilities, and
willingness to participate in the program
fully.

� Specification of the services provided and the
conditions under which the services would be
provided. Ideally, the services would match
the needs of the target population. 

� Administration of quality assurance mecha-
nisms, as well as meaningful ongoing eval-
uation of activities and outcomes.

� Detailed procedures and protocols for activ-
ities ranging from receiving requests and de-
livering service, to quality control proce-
dures, and outcome evaluations.

� The appropriate choice of technology is also
critical to the success of any program, in-
cluding the appropriate level of investment
in technology. Technology must fit the spe-
cific clinical needs of the providers as well
as the capabilities of the local communities.
It must be reliable and responsive, and it
must have an open architecture in order to
allow changes and growth.

� Finally, programs must be economically vi-
able and self-sustaining, be based on a sound
economic framework, which delivers signif-
icant value for the investment.

As explained above, these attributes do not
derive from systematic research or compara-
tive analysis of operational programs. They are
based largely on views of practitioners in the
field and general assumptions about organ-
izational behavior. Their derivation seems
serendipitous in view of the dearth of self-sus-
taining models from which such observations
can be made. However, with continued infor-
mation development and proliferation nation-
ally and globally, the technical barriers to net-
work development will continue to decline.
Hence, the need to identify sound organiza-
tional models and successful attributes will be-
come even greater. Attention is now directed
to an attribute long considered essential to the
effective and efficient delivery of medical care,
namely, regionalization.

REGIONALIZATION

Historically, regionalization has been hailed as
an efficient, effective, and equitable basis for or-
ganizing and integrating the delivery of health
and medical services to a target population re-
siding in a designated geographic region. Both
in theory and practice, regionalization is aimed
at coordinating and integrating health resources
and facilities within regions to promote both ef-
ficiency and equity. Efficiency is achieved by
means of: (1) locational efficiency of resources,
or the optimal location especially of new facili-
ties and (2) efficient utilization of existing re-
sources. Equity is achieved by enhancing access
to the available resources by a population living
within the specified region.

The lack of implementation of regionalization
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in telemedicine networks or planning at the re-
gional level, is likely to result in unnecessary du-
plication of resources and underutilization/
overutilization, or otherwise inefficient utiliza-
tion of services.11 However, despite the antici-
pated benefits, the implementation of regional-
ization in telemedicine faces serious obstacles
related to the difficulties of planning systems in
general, especially planning for the coordination
and integration of health services in an unstruc-
tured environment. To be successful, planning
requires political support, citizen participation
and detailed information. If not done properly,
citizens may not be involved in decision-making;
and the planning process may actually lead to
increased costs.12 Moreover, the benefits of re-
gionalization cannot be realized without changes
in the resource allocation methods.13

With the continued evolution of sound or-
ganizational models, telemedicine can offer a
fresh new perspective on regionalization that
requires serious consideration and attention,
since it promises to achieve the desired objec-
tives (1) without having to relocate established
facilities, (2) while establishing new facilities at
reasonable cost, and (3) causing minimal over-
all disruption.

The concept of medical care regionalization is
not new in the United States, or in many other
countries of the world. Considerable efforts have
been directed toward organizing medical re-
sources and facilities to improve their geographic
redistribution and to overcome disparities in re-
source availability and people’s access to these
resources. Today in the United States, major con-
cern is directed toward the differences between
rural and urban areas (Healthy People 2010).14 In
addition, there is increasing unease at the lack of
available and accessible preventative health pro-
grams and medical care in large sections of cen-
tral cities increasingly populated by ethnic mi-
nority and poor populations (Healthy People
2010). At the global scale, concern is increasingly
directed toward the gaps in provision of medical
care in developed versus redeveloping and
emerging nations.

REGIONAL NETWORKS

Telemedicine networks have the potential to
alleviate problems related to geographic isola-

tion and distances that separate patients and
health care facilities. Electronic or virtual net-
works can provide near instantaneous com-
munication links between providers and
clients/patients. Indeed, development of com-
prehensive regional and national networks is
key to the substantial reduction in the geo-
graphic and time barriers pertaining to medical
care availability and access to preventative,
therapeutic and health education programs.15

Whereas the potential benefits of an inte-
grated regional and national (and interna-
tional) network for individuals, remote popu-
lations, clinical professionals, and health/
medical researchers may be obvious, we have
yet to realize the necessary and desired seam-
less, “regionally nested” network hierarchy.
Regardless of scale, these networks will not
supplant and must be developed and coordi-
nated in conjunction with traditional “in per-
son” medical care systems in situ.

Barriers continue to exist to the development,
adoption, implementation, and ultimately the
success of telemedicine systems at each level in
any proposed regional hierarchy. There are bar-
riers to regionalization at the international level,
as well as well as some potential guidelines for
development. The following issues were identi-
fied by a large sample survey (n5 350, from 29
different countries) as general barriers to a
“Global Information Society for Health.”

� Patient confidentiality and access rights,
data protection and security, and consent.

� Clinical risks including quality of practice
and malpractice exposure.

� Regulations including reimbursement and
licensure.

� Liability for defective telemedical systems
and telecommunications network deficien-
cies.

� Interoperability of work stations, and
� Access to adequate bandwidth.a,16,17

SELECTED FINDINGS

There is an extensive literature that describes
individual telemedicine initiatives in a variety
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of medical and health fields at the regional and
national levels. Presented here are few exam-
ples to illustrate current findings and provide
a basis for further discussion. To date, the most
comprehensive effort toward developing a re-
gional (international) hierarchy is concentrated
in Europe. Designed for international use, the
experiences are both illustrative and instructive
for our purposes. For example, under the aus-
pices of the European Union (EU) in coopera-
tion with the G-7/8 countries, a number of re-
gional test beds have been established. Of
particular importance is the Global Healthcare
Applications Project Theme 8, which aims to
demonstrate the potential of telematics in the
field of medicine and health care through 10
subprojects covering a wide range of applica-
tions and issues. The subprojects ranged from
a global public health information network
through a global healthcare network with In-
ternet connectivity and concerted international
collaboration (www.gip.int/G8/GHAP.htm).

In Europe, the Telematics in Ophthalmology
(OPHTEL) project was designed to overcome
regional differences in ophthalmology and in-
ternal medicine within and between five coun-
tries in Europe.b The first stage of the project
developed a multilingual diagnostic and ther-
apeutic thesaurus in order to create standards
for communication and quality control.18 It was
also determined that the scientific quality of
transferred ophthalmologic content must be as-
sured.

The Trans European Network for the Provi-
sion of Value-Added Services in Telemedicine
network project assessed acceptance of
telemedical services by end users, the economic
viability of telemedicine—especially in an in-
ternational context, the legal implications of
telemedical practice and the regulatory frame-
work within the EU.19 Results from the study
suggested that developing framework agree-
ments between telemedical service providers
and “bulk” users, such as insurance companies
and public health authorities, would enhance
cooperation. Moreover, telecommunications
information network “backbones” should be

provided over which competing networks
could be organized; and, a supranational orga-
nization should be organized to operate the in-
ternational network.

A number of pilot projects have been pro-
posed and undertaken to encourage the growth
of telemedicine in underserved regions, in-
cluding an evaluation of their potential in serv-
ing unmet needs and cost-benefit ratios.20 Such
projects could form the basis for developing a
national health policy that incorporates tele-
medicine. At the same time, however, a warn-
ing was issued that sponsors of such pilot pro-
grams should have a clear plan from the start
as to how the project can be sustained when
sponsorship terminates.21 It was also made
clear that the rapidly growing interest in
telemedicine networks within underserved re-
gions will challenge the medical community
and make them reconsider how to provide ser-
vices and address medical needs in which ser-
vices are absent or in short supply.22

To this end, the EU has sponsored a project
in Africa to develop “indigenous” regional
telemedicine networks in developing countries
connected to European counterparts.23 For ex-
ample, the Fundamentals of Modern Telemed-
icine in Africa (FOMTA) is aimed at preparing
the way for the use of broadband technology
in Africa. FOMTA was designed to eliminate
the lack of a supportive infrastructure by sim-
ulating an integrated service digital network.
Other pilot projects in Africa and Asia are be-
ing carried out under the auspices of the
Telecommunication Development Bureau of
the International Telecommunications Union.24

BARRIERS TO IMPLEMENTATION

The potential of telematics in several areas,
including “smart cards,” cancer detection, pub-
lic health information, medical imaging and
dentistry has been demonstrated. However,
there remain significant barriers to interna-
tional collaboration and cooperation, including
variations in culture, illness behavior, and lan-
guage as well as incompatibilities in technol-
ogy, variations in medical practice and re-
quirements for diagnosis and treatment. Other
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problems in developing and implementing in-
tegrated regional projects include:

� Limited volume of utilization to date.
� Lack of clear strategies for promoting wider

utilization in particular specialties or geo-
graphical areas.

� Lack of uniform standards for health tech-
nology assessment.

� Limited dissemination of results based on
the experience to date.

� Lack of necessary infrastructure in many re-
mote areas, especially those with greatest
needs for medical care and preventative
health programs.

� Limited technical resources to assist under-
served areas in developing systems.

� Rapid obsolescence of technology and the at-
tendant lack of interoperability.

� Uncertainty about practical and reliable so-
lutions and security of patient data.

� Inconsistent quality assessment.
� Geographic licensure barriers that limit pro-

fessional privileging across intra- and inter-
national boundaries.

A review of the literature that addresses re-
gional and integrated telemedicine network de-
velopment reveals support for these findings
as well as determination of other barriers. The
following section describes a few illustrative
projects designed to address barriers presented
here.

The EU-sponsored Network of Integrated
Vertical Medical Services (NIVEMES) was de-
signed to create an international hierarchical
network of telemedicine service providers for
remote, isolated places for both routine and
emergency situations.25 In conjunction with the
project, a variety of new training needs arose.
Users had to be instructed in new ways of con-
ducting business, of taking advantage of avail-
able services, and even a new way of perceiv-
ing health care delivery. In brief, telemedical
networks “spawned” in each region had to be
coordinated, and the users needed to know
where and how to acquire necessary support.

The organizational consequences of regional
telemedicine were examined qualitatively
among a small cohort of physicians in Nor-

way.26 Several changes had to be made with re-
gard to the organizational restructuring, pa-
tient-flow through the system, job descriptions,
and clinical teamwork.27 Additionally, specific
procedures and requirements had to be imple-
mented to ensure the confidentiality and in-
tegrity of patient data.

Severe disruption of traditional management
and organizational practices was also identi-
fied as a derivative of the regionalization of
health informatics.28 Telecommunications and
Internet technologies were observed to “render
ineffectual” previous external barriers of dis-
tance and regional boundaries, while the com-
bination of knowledge bases with information
technologies created tendencies towards inter-
nal autonomy of organization. From this per-
spective, telemedicine creates direct and 
radical challenges to the organizational and na-
tional policy control of medical care.

International telemedicine network develop-
ment also must respect indigenous cultural
norms and health care beliefs. Significant ques-
tions arise for telemedicine networks, namely,
to what extent will international and global
telemedicine networks be viewed as a form of
“virtual colonialism?” To what extent will and
should international and global networks im-
pose a Western model of medicine on cultur-
ally distinct populations? What is the price of
globalization of telemedicine in terms of loss of
diversity? Many national leaders view “global
culture as Western culture.” The current global
information-communication order is seen by
some as a principal diffusion agent to serve the
market and political needs of the Western
world.29 It is viewed as a form of media or “cul-
tural imperialism” that threatens the cultural
integrity of many groups and nations. How can
international and global networks avoid im-
posing a Western medical model and Western
philosophy of medicine? Alternatively, per-
haps, the question is better framed as, “How
can Western medicine be appropriately
adapted to indigenous medical cultures and
practices through the use of telemedicine?”
Acting globally in the Information Society de-
mands cooperation of citizens on a global scale,
over different cultures and languages, to an ex-
tent not necessary in the past.
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The goals and conclusions arrived at in the
final report of the G8 Pilot Project Theme 3,
Transcultural Education and Training for Lan-
guage Learning, also addressed this concern.30

The aim of this project was to develop an in-
ternational network for language education
and training including the cultural dimension
required for communicating adequately in an-
other language. Interestingly, one purpose of
the project was to help people develop ade-
quate and effective resources to learn better
how to communicate—while retaining their
cultural and linguistic diversity. Accordingly,
this concept of a global information society
would give real meaning to citizens. It would
enable them to “concretize the vision of tech-
nology that supports cultural diversity and
richness globally, rather than a uniform mono-
lingual scenario that forces people to adapt to
technology instead of technology adapting to
people.”

RESEARCH AND POLICY
CONSIDERATIONS

A review of the literature reveals near uni-
versal consensus among scholars, program de-
velopers and policy-makers regarding the
many issues facing and limiting the full de-
ployment of telemedicine and the exploitation
its capabilities regardless of scale, whether re-
gional, national, or international. The burgeon-
ing literature also reveals a plethora of inde-
pendent, noncoordinated, non-self–sustaining
projects at the regional, national, and interna-
tional scales financed by various combinations
of public and private funding. The ultimate
success of regional networks remains uncer-
tain, making progress toward a nested hierar-
chy of regional programs leading to a truly na-
tional and ultimately international network all
the more demanding. Nonetheless, effective,
integrated virtual and traditional regional net-
works must be developed, deployed and main-
tained at the regional, national and interna-
tional levels.

Several questions and issues must be ad-
dressed and resolved before an integrated,
seamless, nested telemedicine hierarchical net-
work can be realized. Some of these issues are

complex and difficult to solve, and some may
be addressed in several different ways. How-
ever, it is important to start the process with-
out delay.

RECOMMENDATIONS

The development of national and interna-
tional regionally integrated networks requires
an effective and efficient organizational struc-
ture to develop guidelines, regulations, licens-
ing procedures, as well as security and privacy
protection for patients and providers. The
World Health Organization (WHO) is ideally
suited for these tasks. Its regional offices could
serve as a starting point for the development
of a global telemedicine union. The WHO also
has official relationships with the United Na-
tions, the European Union, Organization for
African Unity, as well as over 150 additional
regional, national, and international non-
governmental organizations (NGOs) from the
Aga Khan Foundation to the World Veterinary
Association. The WHO has also made a com-
mitment to use telecommunications for health
and to partner with the United Nations and
other organizations to advance the exchange of
health information across geographic, tempo-
ral, and social boundaries.31

The European Union provides another
model for this type of international cooperation
within one region of the world. Although a
supranational organization, it operates in a co-
ordinated manner in the political, economic
and medical sectors for (currently) 15 countries.

The development of subnational regional
and interregional telemedicine organizations
requires close cooperation and coordination
among the constituent telemedicine programs.
Each region would be self-contained in terms
of providing a complete range of primary care
and specialty services within its network of
providers.

The potential for developing integrated
telemedicine/telehealth networks at the re-
gional, national, and international scales de-
pends largely on the existence of an adequate
telecommunications infrastructure. Overcom-
ing the “digital divide” that separates areas
with and without adequate communications
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infrastructures will be expensive, but it must
be identified as a national and international pri-
ority. Regional and national virtual/electronic
communication networks must be developed
and maintained in order to improve access to
quality medical care for people living in med-
ically underserved areas. The new information
network will create a new geography of med-
ical care, while retaining some traditional ele-
ments of the old system.

Within the United States as well as within
and between most countries, there remain
many and deep cultural (religious, linguistic,
ethnic), socioeconomic, and historically diverse
communities. These differences are reflected in
the evaluation, interpretation, and treatment of
diseases and health conditions and are mani-
fest as barriers to development of a national
standard for medical terminology and treat-
ment protocols. The variability of medical/
heath resources including technology and per-
sonnel also constitutes a formidable barrier to
a seamless hierarchy of telemedicine/tele-
health networks. Serious and concerted action
must be directed at reducing the “digital dis-
parities” between communities, regions, and
nations.

While many networks and models are rec-
ognized as “successful,” little research ad-
dresses the measurable and relevant outcomes
of successful models beyond anecdotal and
subjective evaluations of pilot projects. The key
attributes of successful models and the fatal
flaws of unsuccessful models merit increased
emphasis and study. Consideration should also
be given to determine whether smaller, suc-
cessful models could be scaled to larger popu-
lations and regions.

Telemedicine networks cannot be developed
entirely separate from the traditional health
care networks already in place. There must be
coordination and integration between the
telemedicine and traditional medical care net-
works if the entire process is to be successful.
Remote expert diagnosis, clinical protocol, and
prescription do not help patients in areas lack-
ing appropriately trained personnel and with-
out access to appropriate medical facilities.
Telemedicine networks cannot be planned and
implemented without taking into considera-
tion the “facts” on the ground. For the fore-

seeable future of telemedicine, the geography
of remote populations, travel distance, and the
distribution of remote personnel and facilities
will remain fundamental to planning of re-
gional networks, regardless of scale.

In certain areas, for example, teleradiology
and telepathology, international standards and
terminology have been developed. It is not as
simple, however, when clinical diagnosis and
treatment are involved. Further study is
needed in the development of clinical guide-
lines for other specialties. This will allow net-
works to share resources across models more
effectively.
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