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Telemedicine Effects: 

Rashid L. Bashshur 

Cost, Quality, and Access 

Following a brief review of lessons learned from first generation telemedicine projects, an 
analytical framework for assessing the potential effects of telemedicine on cost, quality, and 
accessibility of health care is provided. It is proposed that the effects of telemedicine on cost, 
quality, and accessibility are interconnected, and a comprehensive assessment should incorpo- 
rate all three aspects, each considered from the perspectives of clients, providers, and society. 

~ T R O D U C T I O N  

One of the most critical policy concerns with regard to the development of telemedicine 
is whether or not the dependence on telecommunications and computer technology for the 
delivery of health care will increase or decrease its overall cost. The emphasis on cost is 
necessary because the introduction of a new technology is usually accompanied by ques- 
tions about its potential inflationary effect. Historically, the use of expensive technology 
has contributed to the total increase in the cost of care. 

The major purpose of this paper is to provide a contextual and conceptual framework 
for the analysis of the potential effects of telemedicine on the health care system with 
special emphasis on cost. However, while cost is certainly important, it cannot and should 
not be viewed independently. Conceptually, it must be viewed in conjunction with the 
simultaneous impact of telemedicine on the accessibility and quality of medical care. 
Contextually, we must examine the past for pertinent lessons learned. Therefore, this 
paper will review briefly the results of the experience with telemedicine to date, describe 
the framework for a valid assessment of telemedicine effects on the health care system, 
discuss the rationale concerning the expected telemedicine effects on cost, quality, and 
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accessibility to care, and propose ways to resolve telemedicine issues related to cost, 
access, and quality. 

In considering the potential merit of telemedicine, it is important to focus on the 
following points. First, the dearth of systematic empirical research regarding the true 
effects of telemedicine on the cost, quality and accessibility of care has left the field ripe 
for speculation and opinion. Much of this opinion is counterpoised. The majority suggests 
that telemedicine will improve accessibility, enhance quality, and contain cost. This view 
considers telemedicine as a systematic innovation to redress a broad spectrum of health 
care problems, including the  geographic maldistribution of health care resources, the 
uneven distribution of quality, and the spiralling cost of care. A minority has cautioned 
about a potential for decreased accessibility and quality and increased costs. The latter 
viewpoint, while conceding that telemedicine is a potentially beneficial innovation, none- 
theless expresses concern about an increase in the overall cost of care as a result of 
increased demand for service, as well as the displacement of rural providers and possible 
abuse. Such an increase, however, should it materialize, may very well represent a 
pent-up demand or an unmet need for care. Without solid research, and especially studies 
that consider the interactions of cost, access, and quality of care, we cannot reach closure 
on these issues. 

Second, in view of the intensity of the current interest in telemedicine as a techno- 
logically-based response to some of the most intractable problems in health care delivery, 
it is imperative that we develop a clear understanding of the role of telemedicine in the 
health care system and the reasons underlying the expectations of its potential for the 
resolution of these problems. The basic technology that drives telemedicine has developed 
a life of its own as part of the information infrastructure for the nation. This technology 
is being, and will be, used in an increasing variety of human services and businesses. 
Typically, the trend in the adoption of new technology is irreversible especially after its 
usefulness has been demonstrated, regardless of cost. However, the extent to which the 
technological imperative applies to telemedicine implementation remains to be seen. 

Third, due to the confluence of several historical trends, we are faced with a window 
of opportunity to maximize the return on the investment in telemedieine by designing 
optimal systems which match the specific needs of target populations and communities. 
In order to do this, though, we must start with a clear definition of telemedicine. Briefly, 
we can define telemedicine as a system of care that uses telecommunications and com- 
puter technology to substitute for face-to-face interaction between patients, physicians, 
and/or non-physician providers in various combinations. However, there is no consensus 
to date on this or other definitions. We need to reach agreement as to whether telemed- 
icine is a new system of delivering medical care or simply a technological augmentation 
to existing arrangements. If new, what are its unique attributes and capabilities? What are 
the structural requirements for optimal telemedicine systems that are likely to maximize 
the beneficial effects in health care delivery while minimizing undesirable effects? An- 
swers to such questions are fundamental for understanding the nature of telemedicine's 
input to the health care process and for designing appropriate studies to assess its out- 
comeg. That is to say, we should start with a clear understanding of what we mean by 
telemedicine and telemedicine systems, and the specific ways in that telemedicine can 
address serious problems in health care delivery. From there, effective systems to achieve 
these objectives can be developed and subsequently evaluated. 
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The First Generation of  Telemedicine 

Before discussing the framework for analyzing the potential effects of telemedicine, 
it may be helpful to review the experience with telemedicine and what we have learned 
to date. 

Telemedicine has reemerged in force in health care after a short-lived but auspicious 
beginning in the early 1970s. The first generation of telemedicine projects was supported 
by the former Department of Health, Education, and Welfare (now Health and Human 
Services), the National Science Foundation, the former Office of Economic Opportunity, 
and the National Aeronautics and Space Administration. Though much was learned from 
these projects, they were discontinued just as the debate about telemedicine reached a 
critical stage and before important questions about cost, access, and quality could be 
answered. Proponents were advocating its universal implementation as a means to im- 
prove health care delivery at an affordable price and with minimal disruption to the 
existing system of care. Yet, despite the promise of ameliorating these problems, the 
entire first generation of telemedicine projects was prematurely terminated in a cloud of 
doubt. Their demise was not the result of any empirical findings depicting their failure to 
achieve stated objectives. Rather, these projects ended without reaching closure on the 
major questions regarding their merit. Major reasons for their demise include: (a) people's 
unfamiliarity and limited experience with them; (b) the absence of institutional commit- 
ments for sustaining them beyond the initial funding from external sources and the 
absence of incentives for physicians; (c) limitations in the technology of the time; and (d) 
poor planning and design, which adversely affected the stability of the systems. 

At that time, much like today, there were strong advocates and a few critics who 
assumed opposite sides of the telemedicine question. If history is not to be repeated, 
important lessons must be drawn from the first generation of telemedicine. More impor- 
tantly, understanding these lessons should help us maximize the benefits accruing from 
telemedicine systems, guide us in conducting current assessments of telemedicine, and 
help us avoid such egregious errors as prematurely dismissing telemedicine once again 
without evidence to support its rejection. However, there are already disturbing signs of 
just such shortsightedness. For instance, The Bureau of National Affairs quoted a pre- 
liminary draft of a recent report commissioned by the Health Care Financing Adminis- 
tration (HCFA) that "telemedicine may not be cost-effect ive. . ,  a n d . . ,  that telemed- 
icine increases the potential for fraud and abuse of the system."~ There is no evidence 
whatsoever to support these claims. To be able to claim cost-ineffectiveness, the cost of 
delivering a given set of services with telemedicine should be greater than by conventional 
means. No such analyses have been done on any systematic basis. Similarly, the claim 
that telemedicine increases the potential for fraud and abuse can only be justified if there 
is evidence of an independent telemedicine effect in this regard. No such evidence exists. 
In fact, it can be argued more logically that telemedicine should decrease the potential for 
fraud and abuse. Clinical consults typically require the co-presence of two providers with 
the patient. In effect, this produces a "built-in" second opinion feature that should reduce 
the likelihood of unnecessary and inappropriate service. Also, most telemedieine consults 
are recorded on video tape which become part of patients' records. This provides explicit 
evidence of any malfeasance or nonfeasance on the part of providers. Finally, so far, no 
telemedicine network has been established to enrich its developers and providers by 
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referring patients to their own company for financial gain. Even if this happens, an 
independent telemedicine effect has to be confirmed to ascertain telemedicine as the 
culprit. To date, the use of telemedicine systems nationwide has been rather low. 

What are the important lessons from the first generation of telemedicine projects? 
Overall, we can say that technology was constrained in the early projects, especially in 
terms of transmission-relay, audio quality, and equipment reliability. Today, however, 
the questions regarding feasibility and clinical effectiveness of telemedicine have been 
largely put to rest. Research has demonstrated the clinical feasibility and relative effec- 
tiveness of specific clinical services, such as telepsychiatry, 2-4 teledermatology, 5'6 tele- 
cardiology, 7 and teleanesthesia, a The effectiveness of diagnostic technology in radiology 
and pathology has also been demonstrated, with the caveat that for the latter, diagnostic 
effectiveness is a function of specific technologies and site of pathology. 9 

In addition, the following specific observations can be made: 
1. None of the first generation telemedicine systems was able to achieve its real or 

potential market niche. Hence, we have yet to determine the nature and size of the demand 
for telemedicine services. Perhaps it was unrealistic to expect that the initial projects 
would operate at full capacity or would achieve their full market potential. Nevertheless, 
a realistic assessment of cost-benefit relationships would have required that these exper- 
imental systems achieve a steady state of operation. 

2. With minor exceptions, no serious contextual or situational analysis was con- 
ducted to establish a logical fit between the characteristics of the environment and the 
types of systems that were put in place. Hence, it was not clear what specific needs were 
to be met by each telemedicine project. Without such definition, there was no  way to 
determine the extent of their success or failure. Moreover, no attempt was made to 
determine the organizational attributes necessary to sustain telemedicine systems. 

3. The vast majority of telemedicine projects focused on a limited set o f  clinical 
functions, thereby restricting the potential utility of these systems for a broad spectrum of 
clinical and educational functions for providers and clients. More critically, n o  attempt 
was made to exploit the integrative capacity of the technology of telemedicine to support, 
and thereby improve, the efficiency and productivity of existing health care systems. 

4. Even though interest in these issues was very strong, there was little empirical 
research directed toward the role of telemedicine in the health care delivery system. For 
instance, Murphy and Bird l~ referred to telemedicine as "'a new community health re- 
source." But, aside from the statement's intuitive appeal, these authors did not describe 
clearly how this would work or provide specific evidence as to how this resource would 
be utilized in the community. 

5. Finally, and most importantly for the present discussion, there was no serious or 
competent analysis of the cost and benefits/effects of telemedicine that can serve as a valid 
basis for policy determination. The capita/and operational costs were substantial for first 
generation telemedicine systems, less so for the second generation. Hence, without a full 
exploitation of the capability of these systems, their cost appeared excessive. A logical 
question was raised at the time as to whether lower-cost technology could be more fully 
and, therefore, more cost-effectively utilized. But even that question has yet to be an- 
swered. 

Some additional unanswered questions from the first generation of telemedicine 
projects regarding bandwidth, relay, resolution, and switching, and computer interface 
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have been largely obviated by advances in the technology. Indeed, earlier studies which 
revealed limitations in certain aspects of teleradiology, telepathology, and the electronic 
stethoscope simply reflected limitations in the technology of the period, as mentioned 
earlier. Some questions about provider and client acceptance also reflected, to a certain 
extent, remediable conditions such as equipment breakdown, flawed system design, and 
inefficient location. 

In summary, while past research provides useful information about the clinical 
feasibility and effectiveness of specific clinical services, it has not addressed the broader 
questions concerning the effects of telemedicine on the health care system. Consequently, 
the expectation of telemedicine engendered in the early 1970s as a solution to the mul- 
tifaceted and seemingly intractable problems of high cost and uneven quality of care, 
health resource maldistribution, and limited accessibility to care for some people, has not 
been realized. H As we enter a new era in the development of telemedicine, we need to 
develop a clear perspective on the concept of telemedicine and its specific role in the 
health care system. 

T h e  Promise  of  T e l e m e d i c i n e  

It would be much more helpful for this audience to present definitive empirical 
findings rather than speculation concerning the observed impact of telemedicine on health 
care delivery. Our knowledge of telemedicine's true effects lags far behind the current 
rush to establish telemedicine systems in various parts of the country. Despite its desig- 
nation as a second generation, telemedicine is still in infancy. Serious empirical research 
and evaluation are in gestation. Consequently, it will be some time before we have any 
hard data to serve as a valid foundation for theoretically-based and policy-relevant em- 
pirical analysis. 

Nonetheless, the future of telemedicine is being shaped today conceptually, contex- 
tually, and concretely. Before too long, the basic technology will become ubiquitous in 
health care as in other human services and businesses. Our discussions and the decisions 
we make today regarding telemedicine will shape its future for years to come. These 
include the conceptual definition of telemedicine we adopt, the environmental contexts in 
which we implement telemedicine, the specific system configurations we put in place 
(including combinations of technology, manpower, organization and clinical services), as 
well as the kind of information we gather and research we conduct. Indeed, what we are 
offered today is a unique opportunity to develop a systematic agenda for telemedicine 
research which will, in turn, provide the needed scientific knowledge base. Furthermore, 
with this agenda, we have the opportunity to address the critical policy issues surrounding 
telemedicine's effects on the health care system. 

At the risk of oversimplification, it may be suggested that all the potential benefits 
of telemedicine derive from the substitutions made possible by telecommunications and 
computer technology. These substitutions include site of care, type of provider rendering 
services, and the content and process of care. Basically, the technology permits the 
interaction and the exchange of information between geographically remote interactants as 
a substitute for face-to-face contact. Whether such interaction occurs between physician 
and physician; patient and physician; or non-physician provider, patient and physician, 
the basic technology enables those involved in these clinical encounters to conduct their 
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business without face-to-face contact. Diagnostic procedures, clinical consultations, and 
continuing medical education can successfully be carded out using telemedicine without 
seriously compromising the quality of the information exchanged, effectiveness of edu- 
cation, or the safety of the patient being treated. In many instances, the quality of 
information, education, and patient safety may be enhanced. 

The intrinsic merit of telemedicine derives from the ability to distribute and control 
the use of medical service for maximal health effects. The control of use of service should 
occur in a rational process whereby appropriate use of service is encouraged (by dimin- 
ishing or removing distance and time barriers) while discouraging inappropriate use (by 
maintaining reasonable financial disincentives). As well, it should encourage the use of a 
more appropriate mix of providers (physician assistant, nurse practitioner, primary care 
physician, and/or specialist) depending on patients' needs. These services should be 
provided at an appropriate site which is convenient for both patients and providers. Like 
any other system, telemedicine can be put to good or bad use. Its good use is a function 
of rational substitutions, as will be described later. 

F r a m e w o r k  for Assessment  

The potential effects of telemedicine may be assessed categorically or comprehen- 
sively. The categoric approach focuses on specific sets of effects, whereas the compre- 
hensive approach encompasses a variety of effects from a variety of perspectives simul- 
taneously. The comprehensive approach is demonstrated here because it provides a more 
realistic contextual and analytical basis for the assessment of telemedicine effects and the 
subsequent determination of the interactions between the different effects. For example, 
a comprehensive approach enables the analysis of the relationship between improved 
access and cost, as well as the tradeoffs between cost and quality. This is represented 
schematically by a matrix (Figure 1) that depicts essential perspectives on one axis and 
types of effects on the other. Using this matrix, ~ve can examine the specific as well as the 
interactive effects of telemedicine on accessibility, cost, and quality from the perspectives 
of clients, providers, and society at large. In the next sections of this paper, the three 
potential effects of telemedicine and their interactions will be identified and described. 

Perspective E f f �9 c 

Accessibility Cost 

Client 

Providvr 

Society 

t S 

Quality 

I I 
Figure 1. Matrix for analysis of systemic effects of telemedicine. 
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Acces s ib i l i ty  Ef fec ts  

Accessibility is a multidimensional concept. Within the context of health care, it 
refers to the relative ease or difficulty in obtaining health services. Operationally, from the 
client's perspective, accessibility is defined in terms of the extent to which they face 
geographic, economic, architectural, cultural, and/or social barriers to needed care. Much 
of the recent attention on accessibility to care has focused on the uninsured and under- 
insured. However, financial factors constitute a necessary but not sufficient base for 
gaining access to care. 12 When financial barriers are removed, geographic and other 
factors become more prominent. 23 

The target populations and the major beneficiaries of telemedicine are the geograph- 
ically remote, the institutionally confined, and those otherwise medically underserved, 
including inner city residents and the elderly. The substitution of telemedicine for person- 
to-person encounters should reduce the need for travel and the related opportunity costs 
and other inconveniences encountered in the process of obtaining care. Instead of having 
to travel to distant tertiary care centers for specialized, and sometimes even routine, 
services, residents of rural areas, correctional institutions, and nursing homes could 
receive an array of services via telemedicine. Only when it is determined appropriate 
through consultation with specialists would it be necessary for clients to be referred or 
transferred to be served at the medical centers. 

Telemedicine enables clients and providers to bridge the distance and time barriers 
that separate them. Obviously, these savings accrue primarily to clients. Since significant 
travel distance and time barriers exist for a substantial portion of the remote and confined 
populations, the hypothesis to be tested is the extent to which telemedicine reduces 
barriers and permits more appropriate use of medical care. However, desirable as these 
benefits are, there is a concern about the potential for encouraging inappropriate utiliza- 
tion by clients. All reductions in price, including time price, can create the so-called 
"moral  hazard." This term refers to the increase in the demand for care that results from 
the reduction or removal of some barrier. Under such conditions, clients may be more 
likely to use services because they are less sensitive to price or other constraints. Research 
must be designed to capture and assess the extent of this potential effect as well. 

Accessibility for providers in both remote and central sites relates to convenience, 
opportunity cost, and work load. Providers located in remote and isolated areas and 
institutions will have ready access to consultants and referral sources. With telemedicine, 
they may encounter less "red tape" in arranging for both consultations and referrals. 
Remote providers may be able to alleviate their work load and coverage during off-hours 
because of their link to medical centers and the use of non-physician providers. Providers 
located at tertiary care centers will be able to offer their expertise to a much larger and 
diverse provider and client population compared to those only seen at their medical 
centers. Forthcoming distributive technology, which includes multimedia desktop com- 
puter terminals, would further reduce barriers for providers and enable them to provide 
telemedicine consultations without leaving their offices or clinics. 

From a societal perspective, improved access to care may increase the overall level 
of  satisfaction with life in the rural community. In some instances, this may lead to greater 
community stability. On the other hand, reduced distance and time barriers to care may 
also create other expectations which are more difficult to fulfill. For example, will the 
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enhanced convenience of telemedicine in terms of reduced travel produce equivalent 
expectations in convenience for appointment, waiting, and/or service times? If  the new 
expectations are not met, how will the clients feel about the discrepancy? In an earlier 
well-designed study, telemedicine service time was found to be longer than face-to-face 
encounters. 14 One task for research in this regard is the determination of the relationship 
between client expectations and the abilities of the providers and the system to meet them. 

Finally, it should be clarified that one of the most significant interactions occurs 
between accessibility and cost, as mentioned earlier. If time and distance barriers to care 
are removed, use of  service is likely to increase. An increase in volume without a 
commensurate decline in price will increase total cost. But here again, increased demand 
for care must be examined in relation to the level of need in the population and subsequent 
effects on health. 

Cos t  Effec ts  

Economic analysis entails a comparison of specified sets of inputs and outputs. This 
requires a precise definition of system characteristics in terms of quantitative and quali- 
tative capability. Once the definition is made, economic analysis may be conducted in 
several different ways, each answering a different question pertaining to cost. The pre- 
dominant methods are cost-effectiveness analysis (CEA) and cost-benefit analysis (CBA). 
Cost-benefit analysis (CBA)uses standardized measures (in monetary terms) to compare 
costs and benefits. Cost-effectiveness analysis (CEA) compares costs of rendering a 
standardized set of services by alternative methods, i.e., it compares costs with some 
measure of effectiveness. The critical components of CBA/CEA analysis are (a) the 
specification of desired outputs, and (b) a clear definition of the intervention or sets of 
inputs, and costs. 

The most common questions in telemedicine, as in all new technologies or  arrange- 
ments in health care delivery, are stated in terms of costs and effects or benefits. Since 
economic analysis, generically, focuses on comparing specified sets of inputs and outputs 
in different systems, in the case of telemedicine, the comparison should be made between 
telemedicine and alternative arrangements. The result is a determination of comparative 
benefits or effects and costs under the alternative arrangements. 

As students of health care organization have repeatedly emphasized, the primary 
objectives of the health care system are to promote health, minimize illness and disability, 
and ameliorate pain and suffering. If one accepts these objectives as the desired outputs 
of the health care system, economic analysis can then inform the policymaker regarding 
the least costly or most beneficial alternative to achieve them. Cost-effectiveness analysis 
will determine the least costly system that is capable of reaching these objectives. In 
CBA, on the other hand, a complete listing of all desired objectives are rank-ordered by 
least cost for their attainment in order to maximize the benefits for given levels of 
expenditure. Cost-benefit analysis will determine the various gains or losses (converted to 
monetary values) that result from telemedicine. 

These two analytic frameworks are capable of determining the extent to which 
telemedicine is an economically prudent investment because they compare the costs, the 
production process, and the outputs of telemedicine and traditional alternatives in the 
delivery of care. It has been suggested that cost-effectiveness analysis may be an ineffi- 
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cient choice because of the multiplicity of objectives that might be achieved by telemed- 
icine. Thus, "the cost-effectiveness approach is always one of sub-optimization." ~5 An 
important caution against heavy reliance on CBA/CEA is offered by Warner and Luce. 16 
They point out that such analyses not only "will not rectify the general problem of health 
resource misallocation" but also may exacerbate "the problems because [they] emphasize 
measurable costs and benefits, and consequently deemphasize considerations of equity 
and the like." 

The cost of telemedicine can be also measured without reference to benefits or 
effectiveness. Different components of cost can be measured or estimated, such as capital 
and operational costs, production cost, and unit and total cost. Because funding for 
telemedicine systems may come from different sources, the distinction between capital 
and operational costs may be critical. Some programs may be able to receive grants 
or subsidies for equipment acquisition whereas operational expenses are borne by the 
organization. Operational costs may be fixed on the basis of dedicated transmission lines 
and maintenance contracts. Alternatively, they may be variable on the basis of actual 
usage. 

Typically, telemedicine developers are concerned about the size of the investment in 
the technology and the operating expenses in relation to the return on revenues generated. 
However, it may be suggested that the economic viability of telemedicine may not be 
dependent on these costs, despite their obvious importance. This is because telemedicine 
may have the potential of addressing issues of accessibility, cost containment, and quality 
assurance at the same time. While this remains to be empirically demonstrated, if tele- 
medicine can bring quality health services to isolated and underserved populations at a 
reasonable price, the benefits will far outweigh the initial capital investment as well as the 
cost of operations. In addition, telemedicine systems can be designed with built-in mech- 
anisms for cost-containment. Formal triage, for example, can be used to control patients' 
entry into the care process and to direct care throughout their illness episodes. In addition, 
cost containment may be achieved by substituting lower cost providers and facilities for 
those costing more, a potential for decreased intensity of care, and possibly a reduced 
need for care. 

Quality Effects  

Concern with quality in health care has been increasing as a result of rising costs and 
the need for accountability. Whereas quality has been measured in terms of structural, 
processual, and outcome indicators, ~7 greater emphasis is now placed on outcomes in 
order to ascertain the relationship between health care interventions and/or expenditures 
and health status. Two dimensions of quality are of special interest to telemedicine: 
technical and interpersonal. The technical dimension of quality pertains to the process of 
care and its outcome. The interpersonal dimension relates to personal treatment and 
satisfaction of both provider and client. 

Improved quality of technical care for clients may be achieved from the potential for 
increased continuity and coordination of care, a "built-in" second opinion, the ready 
availability of specialist consultation upon demand, and the timeliness of care. Improve- 
ments in quality may also be achieved from reduced exposure to unnecessary diagnostic 
tests and procedures. 
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Improved interpersonal quality may be achieved from greater satisfaction with the 
attention clients receive from their own physician or provider as a result of having more 
(or most) of their needs met locally rather than being inconvenienced by travel and 
relocation. On the other hand, the full range of attitudes regarding individual experience 
with telemedicine need to be explored. We need to learn about the extent of any feelings 
of apprehension or embarrassment and, if they exist, whether or not they change with 
greater familiarity with the technology. A related issue concerns the potential for percep- 
tions of a two-class system of care, especially if telemedicine were perceived as less 
desirable than traditional practice. 

From a provider perspective, the effects on quality may derive from two sources, one 
direct and the other indirect. The direct effect may result from the information transfer and 
the monitoring and control functions made possible by the telecommunications and com- 
puter technology. This is especially applicable to the isolated primary care provider in 
remote areas or places without ready access to specialist consultation. However, it may be 
appreciated that specialists in tertiary care centers may also benefit from a greater expo- 
sure to cases within their specialties. Since many of these specialists are involved in 
training physicians, they will gain a better appreciation of the actual conditions of practice 
outside of academic medical centers. Indirectly, providers in remote areas should over- 
come the effects of professional isolation and to keep abreast of technical advances in the 
science and practice of medicine. 

A highly focused program for continuing medical education may be provided for 
rural physicians. It could use the patients and the typical conditions they encounter in their 
normal practice as teaching material, thereby enhancing the educational benefits derived 
from the continuing medical education. 

Among the critical issues to be investigated in telemedicine practice is the conformity 
of primary care providers to prevailing professional standards of clinical practice in the 
diagnosis, treatment, and follow up of specific conditions and patients. The increased 
opportunity for professional interaction in telemedicine should enhance greater adherence 
to prevailing norms of clinical practice on the part of remote providers. However, this 
may well have the effect of increasing the intensity of care. Specialists may require more 
diagnostic tests and procedures in order to arrive at a definitive diagnosis. Under these 
conditions, quality may be improved and cost will also increase. Research must be attuned 
to picking up this potential interaction between quality and cost. 

From a broader societal perspective the increased consistency in adherence to clinical 
norms of practice should tend to reduce the extant small area variations in utilization 
patterns. Is Subsequent reductions in excessively high rates of utilization for specified 
conditions in certain areas would also have the desirable effect of reducing the cost of care 
without jeopardizing quality. 

Finally, it may be pointed out that the future of telemedicine may be secure, and its 
basic technology is here to stay and develop further. Much of the current interest in 
telemedicine is driven by a real concern to address some of the basic health care problems 
in the country. As demonstrated in this analysis, the effects of telemedicine are varied and 
complex, and there are real trade-offs and interactions among gains and losses. Such 
knowledge will become one of  the essential inputs into the process of rational decision 
making and policy formulation regarding support for telemedicine. Hopefully, sound 
empirical research will answer the questions about all these issues and help us, ultimately, 
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to design telemedicine systems in ways that bring maximal benefits to clients, providers, 
and society at large. 
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