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EXECUTIVE SUMMARY

Telemedicine is pat of the expanding use of communications technology in hedth care,
or “tdehedth,” being used in prevention, disease management, home hedth care, long-
term care, emergency medicine, and other gpplications.  The diversfication of such
applications and continued advances in  communications technologies, including the
Internet, are raising expectations for telemedicine.  However, the congderable attention
focused on the technological aspects of telemedicine during the last decade has been
accompanied by a lack of validated or well-demondtrated approaches for evauating
tdemedicine.  For program funding and policy meking, there is increesng need to
develop and adapt evduative frameworks for telemedicine.

In the mid-1990s, the Nationd Library of Medicine (NLM) requested that the Indtitute of
Medicine (IOM) develop a broad framework for telemedicine evauation. In 1996, based
on the ddiberations of a 15-member expert committee, the IOM released its report,
Telemedicine: A Guide to Assessing Telecommunications in Health Care. The report
presented a framework built upon five main evduation dements 1) qudity of care and
hedlth outcomes, 2) access to care, 3) hedth care costs and cost-effectiveness, 4) patient
perceptions, and 5) clinician perceptions (IOM 1996).

Since 1996, the fidd of tdemedicine has continued to evolve and maiure. Recently, the
DHHS Office of the Assstant Secretary for Planning and Evauation (ASPE) contracted
with The Lewin Group to assess current gpproaches to evauding tdemedicine. In
particular, ASPE requested that Lewin extend or otherwise update the 1996 10OM
framework for telemedicine evauation as it applies to teleconsultations. The purpose of
this sudy is not to evaluate tdemedicing but rather to identify the different kinds of
issues on which tdemedicine evauations can focus, and the kinds of information that
such evauations can yield. This report is intended to guide future evauators and policy
makers in sdecting the quettions that they want to answer regarding the vaue of
telemedicine programs, and in desgning evaudions tha will best serve ther interests
and purposes.

This report confirms and provides examples of many of the points raised by the origind
1996 IOM framework. In some cases, however, this report provides greater depth or
complexity, identifies supplementa issues and diminishes the importance of ones
included in the IOM framework. Some of the differences between this report and the
IOM’s derive from an additiond four years of experience with tdemedicing including
practical findings about the bariers to acceptance and use of tdemedicine.  The
following are the main findings of this report.

1. A fundamentad condderation in evduding a tdemedicine gpplication is pecifying
the purpose, target audience, and the scope or focus of evauation. Although these
often are not draightforward decisons, esch evaudion should specify a minimum st
of eements.
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10.

11.

Paient stisfaction with tdlemedicine has consigtently been demondrated to be high.
As such, resources for future evaluations may be better dlocated to areas of higher

priority.

Lack of reimbursement for telemedicine services has been a sgnificant confounder in
past evduations of tdemedicine.  Future evaudion efforts (eg., demondration
projects) should seek to edtablish comparable reimbursement environments for
tedlemedicine and the usuad care comparators whenever differences in rembursement
might affect study results.

The findings and utility of a telemedicine evduation are likdy to be influenced by the
section of economic perspective(s) of evduation. To be of practicad use
evduations should account for one or more of multiple reevant economic

perspectives, eg., of clinicians, patients, hospitals, payers, or society-at-large.

Tedemedicine comprises an evolving portfolio of technologies and applications.  As
such, any prospective evaluation must dlow for and be prepared to assess the impact
(on efficacy or effectiveness, codt, codt-effectiveness, etc.) of gpplications that may
not have been foreseen during the evauation design.

Plans for evaudion of tdemedicine programs should make explicit their assumptions
regarding the reaionship between the timing of evduaion and the maturity of the
telemedicine program, and the eva uations should be designed accordingly.

Given the need to minimize the influence of known as wdl as unknown sources of
bias in comparative sudies involving telemedicing, it is desrable to use randomized
designs whenever possble. Depending upon the invedtigation, it may be appropriate
to randomize one or more of patients, physcians, or ddivery dtes  However,
randomization is often impracticd or impossble for evauding tdemedicine
goplications.

A recurrent weakness in telemedicine evauations has been the lack of clearly defined
control groups. In genera, a comparator should be the standard or level of care that
would be provided in the absence of the tdlemedicine intervention.

The time horizon for a tdemedicine evduation should be sufficiently long to capture
the dream of rdlevant hedth and economic effects and to detect any differences in
these effects between the intervention and control groups.

In order to be successful, telemedicine must be integrated as smoothly as possible into
exiging, routine dinicd and adminigraive functions including fadilities scheduling
and gppointments, patient records, coding, and billing.

Independent financid viability of a tdemedicine program will increase its prospects
for integration into the health care mainstream and for long-term success.
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INTRODUCTION

Telemedicine is the use of electronic communication and information technologies to
provide health care when distance separates the medical professional from the
patient. It also includes educational and administrative uses of these technologies in
support of health care, such as distance learning and administrative
videoconferencing. — Association of Telehealth Service Providers (2000)

Tdemedicine is pat of the expanding use of communications technology in hedth care,
or “teehedth,” being used in prevention, disease management, home hedth care, long-
term care, emergency medicing, and other applications.  The divergfication of such
applications and continued advances in  communications technologies, including the
Internet, are raising expectations for telemedicine.  However, the congderable attention
focused on the technologica aspects of tedlemedicine during the last decade has been
accompanied by a lack of vadidated or well-demonstrated approaches for evaluating
tdemedicine.  Indeed, dthough the feadhility of various tdemedicine gpplicaions have
been tested for more than 30 years, rdiable data on cods, effectiveness, and other
impacts of tdlemedicine remain limited (Grigdby, Kaehny, e d. 1995). For program
funding and policy making, there is increesng need to develop and adapt evduative
frameworks for telemedicine.

In the mid-1990s, the Nationa Library of Medicine (NLM) recognized the limited
number and rigor of telemedicine evauations. The NLM reguested that the Inditute of
Medicine (IOM) develop a broad framework for telemedicine evauaion. For the
purposes of its report, the IOM defined telemedicine as the use of dectronic information
in communications technologies to provide and support hedth care when distance
separates the participants.  In 1996, based on the ddiberations of a 15-member expert
committee, the IOM released its report, Telemedicinee A Guide to Assessing
Telecommunications in Health Care. The report was intended to encourage evauations
that would guide policymekers, resssure paients and dinicians, inform hedth policy
managers, and help those who had invested in tdemedicine to identify shortcomings in,
and improve upon, their programs. The report presented a framework built upon five
main evaudion dements. 1) qudity of care and hedth outcomes, 2) access to care, 3)
hedth care costs and cost-effectiveness, 4) patient perceptions, and 5) clinician
perceptions (IOM 1996).

Since 1996, the fidd of tedemedicine has continued to evolve and mature. Recently, the
DHHS Office of the Assstant Secretary for Planning and Evauation (ASPE) contracted
with The Lewin Group to assess current approaches to evduding tdemedicine. In
particular, ASPE requested that Lewin extend or otherwise update the 1996 10OM
framework for telemedicine evduation as it applies to tdlemedica consultations. ASPE
specified that the scope of this sudy be focused on telemedicad consultations between
physcians and patients. Other applications of tdemedicine, such as professond and
patiient educetion, or the dectronic trander of medicd information not involving
consultation, are beyond the scope of this study.
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The objective of this report, Assessment of Approaches to Evaluating Telemedicine, isto
identify aress in which tdemedicine evdudion is likdy to be mog useful in informing
future policy and program decisons. Lewin's effort entalled integrating findings from a
literature review, gathering information on evaudions of tdemedicine activities funded

by HHS, and conducting interviews with representatives of tedemedicine programs and
other expertsin thefidd.

This report describes the study methods, summarizes the study findings, and addresses
how future evduations could provide the most useful information on telemedicine
activities. Based on these andyses Lewin offers a set of main findings for guiding the
design of future evauations of telemedicine programs.
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BACKGROUND

A. Approach

This sudy had four tasks 1) crestion of an advisory committee, 2) andysis of recent
rdevat literature and information on HHS-supported telemedicine evaduations, 3)
interviews with experts in various aspects of tdemedicing, and 4) interviews and Ste
visits with providers. A more detailed review of the project workplan is outlined below.

1. Create Advisory Committee

Drawing upon input from the ASPE Task Monitor on gppropriate candidates, The Lewin
Group formed a smdl Advisory Committee to provide guidance for the study, to suggest
experts and programs to be interviewed, and to review and comment on draft deliverables
and the find report.  This Committee conssted of recognized nationd experts on
telemedicine programs, induding:

» Rashid Bashshur, Ph.D., University of Michigan Hedth System,
= Jm Grigsby, Ph.D., University of Colorado Hedlth Sciences Center, and

= Susan Horn, Ph.D., Internationd Severity Information Systems, Inc., and University
of Utah.

2. Conduct Literature Review and Collect Available Information on HHS
Evaluations

In consultation with the Task Monitor and Advisory Committee, Lewin identified the
types and sources of information avalable on teemedicine evauations supported by
HHS. To support these efforts, Lewin conducted preliminary discussons with federd
officids and expets to refine the IOM dsudy quesions and identify additiond
information sources and reports for review.

Usng the IOM report as the initid framework for telemedicine evaudion assessment,
Lewin prepared a summary and andyss of pertinent articles published snce the release
of the report in 1996. Consgtent with the scope of the study, the search focused on
cdinicd encounters and conaultations in  tdemedicine, exduding such areas as
teleradiology, teepathology, and reviews of gspecific technologies or equipment. Articles
were sdected based on the reevance to refining or expanding IOM’s conceptua
framework for evduding tdemedicine activiies. Lewin summarized dements of the
IOM framework and incorporated information from the literature review as appropriate.

The second pat of this task involved collecting information on HHS tdemedicine
programs and evaduations. The god of this effort was to identify the areas in which
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current and planned evdudions are likdy to be mogt ussful in informing future policy
and program decisons, and to guide future evauaion dedgns in directions that will be
most relevant to the fidd of tdemedicine  Agencies within HHS tha support
telemedicine initiatives were contacted and researched. These agencies included: 1)
Agency for Hedthcare Research and Qudity (AHRQ, formerly the Agency for Hedth
Care Policy and Research); 2) Hedth Care Financing Adminigration (HCFA); 3) Hedth
Resources and Services Adminigration (HRSA) Office of Rura Hedth Policy (ORHP)
and Office for the Advancement of Telehedth (OAT); 4) Nationd Libray of Medicine
(NLM); and 5) Indian Hedlth Service

3. Collect and Analyze New Information from Telemedicine Experts

Lewin conducted 15 telephone interviews with experts in various aspects of tdemedicine
to obtain fird-hand information regarding tdlemedicine evauation.  Interviewees were
selected based on recommendations by the Advisory Committee and the review of recent
literature on telemedicine evauation. These experts helped Lewin to identify aress in
which current and future evdudions ae likdy to be most usgful in informing future
policy and program decisons. (These experts are liged in Appendix D.) The discussons
were dructured informally. Respondents were asked openended questions that
addressed the areas of quality of care, hedth outcomes, access to care, codts, patient and
clinician perceptions, and rembursement for telemedicine services. Respondents were
questioned in grester depth on issues about which they were particularly knowledgeable.
Examples of the types of questions raised to the interviewees included the following.

= On wha aea of evauaion do you think (tdemedicine) evauators should be
focusng? Qudity of care and hedth outcomes? Access to care? Costs and cost-
benefit? Patient perceptions? Clinician perceptions?

= Wha specific questions should evauators of tdemedicine programs be asking (with
respect to the above areas of evauation) to ensure effective evauations?

= To what degree do you fed rembursement drives and/or directs use of telemedicine
services, and subsequent eva uations of such programs?

= What do you see as the emerging issues (in terms of policy and evdudion) within the
fidd of tdemedicine?

4. Collect and Analyze New Information from Telemedicine Providers

Lewin conducted ste vists and moderated telephone discussons to assess the views of
providers on the issues and areas where telemedicine evauation findings would be most
useful to them, their patients, and the hedth care sysem as a whole. Lewin daff visted
tedlemedicine dtes a Allina Hedth Sysems (Minnegpolis), Universty of Missouri Hedth
Sciences Center (Columbia), and the University of Arizona (Tucson). Two 90-minute
telephone “gste-vists’ were made to Medical College of Georgia (Augusta) and East
Cardlina Universty (Greenville, NC). These dte vidts were supplemented by literature
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searches, Internet searches, and other information provided by the programs. The
interview protocol created for these discussionsis provided in Appendix C.

B. IOM Report

As noted above, limitations in the number and rigor of evauations in the fidd of
telemedicine prompted the NLM to request that the IOM develop a broad framework for
such evauation. In 1996, based on the ddiberations of a 15-member expert committee,
the IOM released a report intended to encourage evauations that would guide
policymakers, reassure paients and dinicians, inform hedth policy managers, and hdp
those who had invested in tdlemedicine to identify shortcomings in, and improve upon,
their programs.

The IOM framework identified the following four main components as being essentid to
the design of atdemedicine evduation.

l. Evduation principles

. Steps for evauation planning

1. Elements of an evauation

V. Evauation questions (five categories)

The key points and questions of the each of the main components of the IOM framework
are listed below.

1. Evaluation Principles

= Evdudion should be viewed as an integra pat of programn desgn, implementation,
and redesign.

= Evduation should be undersood as a cumulative and forward-looking process for
building useful knowledge and as guidance for program or policy improvement rather
than as an isolated exercise in project assessment.

= The benefits and costs of specific telemedicine gpplications should be compared with
those of current practices or reasonable aternatives.

= The potentid benefits and cogs of tdemedicine should be broadly corstrued to
promote the identification and measurement of unexpected and possbly unwanted
effects and to encourage an assessment of overd| effects on al sgnificant Srategies.

= The accent should be on identifying the leest codly and most precticad ways of
achieving dedred reaults raher than invedigating the most exciting or advanced
telemedicine options.
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By focusng on the dinicad, financid, and socid objectives and needs of those who
may benefit or suffer from tedemedicine evduations can avoid excessve
preoccupation with the characteristics and demands of individua technologies.

. Steps for Evaluation Planning

. Establish evaluation objectives.
. Set priorities for the selection of specific applications to be evauated.

. Assss the probable feasibility of an evauation, induding the availability of adequete
funding and the likelihood of adequate cooperation from relevant parties.

. ldentify the particular intervention to be evauated, the dternatives to which it will be
compared, the outcomes of interest, and the leve and timing of evauation.

. Specify the expected relationships between interventions and outcomes and the other
factors that might affect these relationships.

. Deveop an evduation drategy that includes a credible and feasble research design
and andyds plan.

. Elements of an Evaluation

Project description and research question(s). The description identifies the
goplication being evaduaed and the dternative to which it is being compared.
Research quedtions are to serve as the link between the program intervention and
desired outcomes.

Strategic objectives. State the intended effects of the project on the organization’s or
gponsor’ s goals and how the evaluation strategy relates to these goals.

Clinical objectives. State the intended effects of the project on the individua or
population hedth by changing the quality, accessibility, or cost of care.

Project management plan or business plan. A management plan functions to outline
project's leadership and management Sructures, its workplan and schedule, and its
budget; while a business plan is idedly more extensve and incorporates a detailed
financid andyss and goprasd of the program's fit with the organization's drategic
plan.

Level and perspective of evaluation. Perspectives may be dinicd, inditutiond, or
sysem/societd.

Research design and analysis plan. Thee evduation dements must teke into
condderation the following: (1) characterigtics of experimentd and comparison
groups, (2) technicd, dinicd, and adminidrative processes, (3) measurable
outcomes, and (4) sengtivity anayss.
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= Documentation of methods and results.

4. Evaluation Questions

= Evduaing Qudity of Care and Health Outcomes

— Wha were the effects of the tdemedicine gpplication on the clinica process of
care compared to the dternative(s)?

— Wha were the effects of the telemedicine gpplication on immediate, intermediate,
or long-term hedlth outcomes compared to the dternative(s)?

= Evauating Accessto Care

— Did tdemedicine affect the use of services or the level or gppropriateness of care
compared to the alternative(s)?

— Did the application affect the timeliness of care or the burden of obtaning care
compared to the dternative(s)?

= Evaduating Hedth Care Costs and Cost- Effectiveness

— What were the cods of the tdemedicine gpplication for participating hedth care
providers or hedlth plans compared to the aternative(s)?

— Wha were the cods of the telemedicine agpplication for patients and families
compared to the alternative(s)?

— What were the costs for society overal compared to the dternative(s)?

— How did the cost of the gpplication relate to the benefits of the telemedicine
gpplication compared to the dternative(s)?

= Evauding Patient Perceptions
— Wee paients saisfied with the tdemedicine service compaed to the
dternative(s)?
= Evduding Clinician Perceptions
— Were dtending andlor consulting dinicians satisfied with the tdemedicine
gpplication compared to the adternative(s)?

Our report uses the IOM framework as a base and attempts to build on its points. Of the
four main 1OM components shown above, our report devotes greatest attention to the
fourth one, as requested by the Task Monitor.
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RESULTS

This section summarizes the mgor approaches, issues, and questions that can be
addressed in evauations of tdemedicine. The reults of this study reflect the literature
gnce the 1996 IOM sudy, and the results of interviews with the 15 experts and the five
programs. Mogs of the interviewees and other experts with whom we consulted were
familiar with the IOM framework, athough only a few referred to it in detail.  The results
ae organized into two man dimendons of andyss (1) evduation properties and
impacts and (2) evauation methodology issues. The firs section is a congderation of
evduation properties and impacts as they relae to tedemedicine. The second section
focusess on methodological issues rdated specificdly to evauaion of tdemedicine
Evauation methodology was not addressed in-depth in the IOM Framework.

A. Evaluation Properties and Impacts

This section addresses the following properties and impacts of the evauation of hedth
care technologies, interventions, and systems.
" acCess,

= technicd properties,

= ey,

= dficacy and effectiveness,

= cost and other economic impacts,

= appropriateness of the technology;

= clinician acceptance;

= pdient stisfaction; and

= integration into the mainstream of care.

Many respondents noted “quality” an important evauaion attribute of tedemedicine
sysgems or programs.  However, when describing quality, such respondents usudly
described it in terms of one or more of technica properties, efficacy, effectiveness, or
appropriateness  of telemedicine. Respondents emphasized tradeoffs and other
interdependence among multiple evauation atributes, for example, among cost (or other
economic impacts) and technicad properties, access, or effectiveness.  As a result, many
of the points mentioned below appear in more than one area of evduation. In generd,
respondents considered that access and efficacy should be accorded the highest priority in
telemedicine evauation.
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1. Access

Access refers to the ability of a patient to avall himsdf or hersdf of gppropriate hedth
care in a timely manner. As suggested by the IOM (1996), access can be enhanced by
increased availability of hedth information, dlowing petients or other consumers to learn
more about hedth problems, care options, and prevention drategies. This sudy focused
on the former definition of access to care.  Among our respondents, access to hedth care
was generdly regarded as the greastest advantage that telemedicine affords, and it was
given highest priority (together with qudity of care and hedth outcomes) with respect to
areas of telemedicine evauation on which to focus.

Among the main purposes of implementing a telemedicine program is to improve access
to care by lowering geographicd and tempora bariers. A telemedicine gpplication may
provide care that would otherwise not have been provided, i.e, yidding a net increase in
care.

Tdemedicine remains underutilized in the views of many obsarvers.  According to the
1999 Report on U.S. Telemedicine Activity of the Association of Telehedth Service
Providers (ATSP), there were an edtimated 41,740 telemedicine consults in 1997 and
52,223 in 1998, with 75,000 projected for 1999 (based on first quarter data). (These
edimates did not include radiology and home hedth consults) The mog active
gpecidties in telemedicine are mental hedth, dermatology, cardiology, orthopedics, and
radiology. According to ATSP, given undereporting of vidts, the actud numbers of
telemedicine consultations may have been 40-100% higher. In comparison, there were
some 750 million in-person patient- provider visitsin 1998 (ATSP 2000).

The types of factors that may affect access to hedlth care services include:
= geographic proximity of a service provider;

= financid datus and insurance coverage;

=  motivation and care-seeking behavior;

= convenience (timing, availability of transportation, etc.); and

= S0CioecoNoOMicC status.

Most of our respondents cited geographic barriers as a primary factor that limits access to
care in rurd sdtings and that may be overcome with telemedicine.  Systemic (i.e, related
to hedth care ddivery or organization) bariers such as lack of inner-city hedth care
sarvices or inadequate hedth care services were more often cited as limiting access in
urban settings. It was aso pointed out that urban programs may be focused more on
effidency (i.e, removing internd sysemic or bureaucratic bariers to treating exising
patients) rather than overcoming geographic barriers to access.

In evauation, utilization is often used as a proxy for access to care.  For example, in one
network’s telepsychiatry program, 46% of those patients taking part in the program were
seeing a psychiarigt for the fird time, suggesting tha psychiatric assstance was not
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available to these individuas before it was offered through tdlemedicine. It is important to
note, however, that an initid surge in tdemedicine utilization may reflect pent-up demand
and may subside once this consultation backlog is handled. That is, an evauation of access
may reved a spike in patient volume at the onsat of a telemedicine program as patients who
have yet to seek care may have their initid gopointment via tdemedicine.  Following these
initid vigts, the immediate needs of the population have been met and thus the number of
vigts may drop until a seady, maintainable leve is reached.  Further, any edtimate of the
rae of patients seeing a provider for the firg time in a tdemedicine program should be
compared to the rate for patients in conventiona settings.

In evauating tdlemedicine, it is not sufficient to compare its effectiveness agang
conventiona care. It dso is important to identify ways in which tdemedicine provides care
that would not be avalable through conventiond means. For example, tdemedicine may
improve access by coordinating care in a way that would otherwise not have occurred, as in
an ingtance recounted by one of our dudy Stes. A boy was involved in a motor vehicle
accident early in 1999, during which he sustained a traumatic brain injury. He returned to
school in late summer after sufficient recovery. However, the boy’s injuries had behaviord
effects, and it became apparent that both he and his teachers would need assstance in
deding with sometimes very disuptive behaviord problems. Through the use of the
telemedicine facility, a red-time conference with two of the boy’s dlinical providers, his
mother, his classroom teacher, the school counsdor, and the school speech thergpist was
held. The teachers and counsdors were able to express their observations and concerns,
and the clinica gaff was able to explain the changes in the boy’s kehavior and provide the
educational tesm with some guidance on what future behaviors to expect. During the
course of a two-hour teleconference, they drafted a plan for how to proceed and best dlow
the boy to continue to function in a regular classsoom. Redl-time conferences of this sort
rarely occur & a sngle location given the difficulty of having a team of loca providers
(e.g., teachers, parents, and thergpists) travel to a larger hedth care center, or having
gpecidigts from the hedlth care center travel to aremote location.

2. Technical Properties

Evduation of tdemedicine sysems can focus on a variety of technica properties,
including data transmisson speed or bandwidth, data qudity (eg., resolution), system
functions and features, ease of use, rdiability, and service or maintenance requirements.
These properties are a the core of one of the most chalenging aspects of telemedicine
evduation, i.e, the “moving target problem,” where many technologies used in
tedemedicine are undergoing continud change.  Technica properties such as bandwidth
and resolution are geadily improving, while the costs to achieve given levels of technicd
performance are decreasing. In many cases, the technology is improving on a yearly
bass, improving the ability of hedth care providers to make accurate diagnoses via
tdemedicine (for example in conducting dermatology consultations), and making the
application more user friendly (for example with usein home hedlth care).

When the lifecycle of certain key component technologies of telemedicine is shorter than
the evaduation cycle, the findings of such an evaduation can be outdated and mideading.
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The evolution of technology involves diversfication as wedl as subditution of new for
old. According to a recent buyer's guide, categories of videoconferencing technology
done incdude interactive video room sysems and rollabouts, specidized telemedicine
rollabout units, computer-based desktop videoconferencing units, videophones, |aptops,
set-tops, hand-held mobile, and wirdess communications and data sysems
(Tdlemedicine 2000 Buyer's Guide & Directory, 2000). This “moving target” problem is
not unique to tdemedicine.  Telemedicine evauations should be designed to account for
these moving targets.

Among our interviewees, the two most widely cited of the technica issues were grester
bandwidth and the impact of the Internet on teehedth (including the accompanying
security and confidentiality issues). Bandwidth refers to the amount of data that can be
transmitted in a fixed amount of time. Thus, greater bandwidth dlows for more data to
be trangmitted more quickly. As demand and use of bandwidth increase in dl aress of
telecommunication, associated costs of each individual area of use will decresse. As
other applications use bandwidth, the cost burden on any particular application, including
telemedicine, will be reduced. Greater bandwidth enables greater resolution, use of red-
time vs. store-forward images, full-motion imaging, and other properties that will expand
the technical capacity of tdlemedicine.

The Internet has condderable potentid as a medium for teleconsultations, monitoring
patient condition, and other unforeseen gpplications in tdemedicine.  Use of the Internet
for teleconsultations and other telemedicine applications will move these applicaions
into the maindream of other communications used by physicians and other hedth care
providers, decreasing the need for separate facilities (equipment, space, etc.), procedures,
and tdecommunications standards for tdemedicinee.  As many of our interviewees
emphasized, any developments that reduce the “separateness’ of tdlemedicine from other
parts of the hedlth care system will improve its acceptance and efficiency.

As noted by the Association of Telehedth Services Providers, the potentid impacts of
the Internet and grester bandwidth in advancing the technica properties of telemedicine
are linked:

The Internet has become the common standard for transmission of nearly all types of
data, including web-based data transfer, audio, and video. The reason that we don’t
use the Internet more for all of these things is that the bandwidth and switching
capacity is not there. These will clearly grow in time, however, making the Internet
Protocol the lingua franca of data transmission of all types. In the next ten years,
virtually all telehealth transmissions will happen using Internet Protocol, whether or
not the transmissions happen over the Internet. As Internet capacity grows, we
expect that nearly all telehealth transactions will be done via the Internet. —
Asociation of Telehedth Service Providers (2000)
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3. Safety

Safety is a judgment of the acceptability of the hedth risk (e.g., due to complications or
adverse effects) associated with using a technology. Experience to date indicates that
telemedicine is associated with little or no adverse hedth risk. Respondents made very
little mention of safety. As Bashshur argues, “[t]he issue of safety should be put to rest.
It should be clear hat information technology, as now incorporated into clinica practice,
does not present significant hedth hazards or risks to the patient or the provider any more
than conventiona patient assessment and treatment techniques’ (Bashshur 1998). When
addressed, safety was defined more as a function of dinician judgment (in deciding
whether to use the telemedicine technology for a particular case) than with the
technology itsdif.

4. Efficacy and Effectiveness

The didginction between efficacy and effectiveness poses a chalenge to tdemedicine
evaduaion. Efficacy refers to the benefit of usng a technology for a particular hedth
problem in ided conditions of use, for example in a drict protocol of a randomized
controlled trid conducted a a “center of excelence” Effectiveness is the benefit of
usng a technology for a particular heglth problem in genera or routine conditions of use,
for example, in a community setting. In mos hedth care agpplications, efficacy and
effectiveness comparisons present tradeoffs between internal and externd vdidity.

The carefully controlled, ideal circumgtances of an efficacy trid tends to provide findings
with dsronger interna vdidity concerning the causd reationship between a hedth care
intervention and outcomes of interest. However, the findings of an efficacy trid may
have only limited externd validity, or generdizability, to other sttings On the other
hand, the less controlled, routine circumstances of an effectiveness tridd may provide
more generdizable findings, but may have been less able to account for factors that may
have confounded the causd redationship between an intervention and outcomes of
interest.  For many types of technologies, efficacy trids are conducted initidly. If the
technology is shown to be efficacious, it is then tried in other circumdances (different
settings, patient group, different providers) to determineif it is effective more broadly.

Reports of the findings of telemedicine demondrations or other studies are often made by
“champions’ or “early adopters’ who tend to be advocates using the telemedicine
goplications in carefully chosen sdtings.  As such, it may be difficult to generdize
findings of individua telemedicine dudies or demondrations to generd or routine
crcumgances. Tha is, while efficacy may be edtablished in these dudies it may be
more difficult or impractica to demondrate effectiveness.

Getting a “fix” on effectiveness is complicated by the “moving target” nature of the fied.
Even as this initid experience is ganed with a tdemedicine gpplication, its component
technologies, their configurations, or other aspects of the application are evolving. As
such the findings of a study may be outdated by the time a report appearsin the literature.
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In order to evaduate the effectiveness of tdemedicine, the agpplication of the technology
needs to be congdered. By focusing on a specific application of the technology (and/or
on a specific seting and condition treated), an efficacy evauation may achieve greater
internd  veidity. Within the fiedd of teleconsultation, applications incdlude a number of
activities (Grigsby et d. 1994):

=  Supervison and consultation for primary care encounters in dtes where a physcian is
not available.

* Routine diagnogic evaudions based on higory, physcd exam findings, and
available test data

= Extended diagnostic work-ups or short-term management of sdf-limited conditions.
= Medicd and surgicd follow-up and medication checks.

= Management of chronic diseases and conditions requiring a Specidist not avaladle
locdlly.

Initid urgent evauation of patients, triage decisons, and pretransfer arrangements.

An dl-encompassng evduation of “tdemedicing” per se, is not necessay to
demondrate the gpplication’'s effectiveness.  If an application is effective consgently
across a representative set of indicators/applications, it is not necessary to evauate for al
indications.  An illudration of this point is provided by condgdering the case of
antibiotics. It is commonly understood that antibiotics are effective — as a treatment
class, they do not need to be evduated every time they are used. It remains, however,
necessay to demondrate that a particular antibiotic is effective at destroying a particular
infection. Similarly, Grigsby e d. (1994) suggests narrowing the scope of evaduation, by
sdecting cetan conditions to serve as indicaors of the effectiveness of telemedicine.
The accuracy of the diagnoss (specificity and sengtivity) for these conditions would
demondrate the effectiveness of this mode of hedth care ddivery. The degree of
accuracy required for a given condition depends not only on the seriousness of the
condition, but on the nature of its progresson as well. Grigdy illugrates his point by
comparing the diagnostic process for Chronic Obstructive Pulmonary Disease (COPD) to
that of hantavirus pulmonary syndrome. A missed diagnosis in the early stages of a
progressve, chronic disease like COPD may not result in adverse hedth outcomes in the
patient. On the other hand, for a condition such as hantavirus that becomes life-
threetening very quickly, accuracy ininitid diagnogisis critical.

A spedific example of measuring effectiveness is provided by the dinicd evaduation of
Parkinsonian tremor via a teeconsultation. If the patient were to be evduated over a
telemedicine connection that dlowed for too few screens per second, the tremor could not
be appropriately evduated by the dinician, and this technology would be ineffective for
this particular indication.

Currently, hedth outcomes data for tdemedicine gpplications are limited, as smadl
sample szes limit the &hbility to deive meaningful results from an evauation. Our
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interviewees emphasize that the dearth of outcomes data sems, in pat, from the limited
funding for effectiveness gudies of tdlemedicine.

5. Cost and Other Economic Impacts

Hedth care technologies can have a wide range of microeconomic and macroeconomic
effects or impacts. At the microeconomic leve, the cost of a technology may be
determined by forma cost accounting, or by such proxies as prices, charges, and payment
levels. Other microeconomic impacts are messured in terms of comparisons of resource
requirements and the outcomes or benefits of a technology for particular goplications
through such andyses as cost-minimization andyds, cod-effectiveness andyds, cod-
utility andyds, or cod-benefit andyses. Macroeconomic impacts include the impact of
technology on national hedlth care costs and the effect of technology on resource alocation
among different hedlth programs or among hedth care and other sectors of the economy.

Some of the commonly recognized types of economic impact of tdemedicine
gpplications are cods associsted with:  patient time and productivity; transportation;
capitd  (equipment, space, etc.), maintenance, and communicetions; utilization of hedth
cae savices, and daffing levels and productivity of hedth professonds. As is the case
for other types of technology, introduction of telemedicine can prompt various cost
tradeoffs. For example, changes in utilization of hedth care services may appear in
different forms. By lowering bariers to access, tdemedicine may increase near-term
utilizetion of services and related health care costs. However, costs of earlier care for
patients who otherwise may have delayed care in the absence of telemedicine may be
offsat by savings from reducing or obviating the need for downstream medica costs for
treeting what would have been progressvely worse conditions. More well-designed
longer-term studies of these cost tradeoffs are needed to demondrate the hedlth and
economic vaue of tedlemedicine. Even 0, as described below, the shorter-term costs may
be overestimated because of the start-up costs associated with establishing a tedlemedicine
program, particularly if these are determined based on per-patient costs where patient
utilizetion islow for gart-up programs.

Asessing the economic atributes of teleconsultations and other telemedicine
goplicaions raises some specid chalenges. Among these are the following.

= Low utlization in dat-up or pilot telemedicine programs yidds high levels of codt-
per-patient or cost-per-consultation that may be mideading compared to Steedy-state
utilization leves.

= Cog gructures change with rgpidly evolving technologies.

= Cog accounting may be complex for a telemedicine system that is shared by different
services, departments, or ingitutions.

» The esablishment of a telemedicine program may lead to expanded or unanticipated
application (Ohinmaa et d. 1999; Sisk and Sanders 1998).
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Changing cost sructures can be dramatic, with the potentid to dter evduation results.
Staff of one of our Ste vigt programs informed us that the price of an interactive video
system was $45,000 in 1998; the price of this same system was approximately $17,000
jus one year later. The changing cost dructure of telemedicine and low utilization in
start-up programs can complicate andyses of cost tradeoffs presented by telemedicine.

The main types of cost analysis used in technology assessment include the following.

Cog of lllness Andyds  economic impact of illnesscondition, including trestment
costs.

= Cog Minimization Andyds least codly among dternatives that produce equivaent
outcomes.

» Cod Effectiveness Andyss (CEA): codts in monetary units, outcomes in quantitative
non-monetary units, eg., reduced mortdity, morbidity; life-years saved; ratio is
calculated.

= Cost Consequence Andysis form of CEA, but without aggregating or weghting
across costs or outcomes, ratio is not calculated.

= Codg Utility Andyss form of CEA, with outcomes in terms of utility or qudity of
life, eg., quaity-adjusted life-years (QALY'S); ratio is calculated.

» Cod Bendfit Andyss codts and outcomes in monetary units, both of which are
quantified in common monetary units; ratio or differenceis caculated.

Cost-of-illness dudies are used to quantify the meagnitude of a hedth care problem,
providing some context for the importance or potentid of a new technology to have a
meaningful effect on this problem. Cos-effectiveness andyses in tdemedicine are dill
scarce (Ohinmaa et d. 1999). Although the term *“cogt-effectiveness’ is used frequently
in the literature, very few dudies collect data on both costs and effectiveness.  Instead,
many sudies assume that a telemedicine program and usud care are equdly effective,
and smply determine which dternative is less codly, i.e, a cog-minimizaion analyss
Cost-consequence andyses are increasingly used in other forms of technology evauation
when there are multiple relevant economic perspectives for a technologica intervention,
0 that presenting the array of costs and outcomes in a disaggregated forma dlows
particular stakeholders to use those that accrue to them. By accounting for patient
utilities or preferences rather than more specific naturd hedth care units as in cost-
effectiveness andyss, cod-utility andyss enables comparisons across different types of
hedth problems. There ae few if any cod-utility andyses or cod-benefit anayses
reported in the literature (Ohinmaa et d. 1999).

The approaches to accounting for costs and outcomes or benefits in cost analyses of

tdemedicine gpplications can vary in a number of important respects, including the
following.

= perspective (e.g., SocCiety, payer, provider, patient);
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= direct cogts (medica and non-medicd);
= indirect costs (eg., loss of productivity);
= actual costsvs. charges or prices,

= time horizon (short-term or long-term);
= margina cossVvs. average costs,

= discounting;

= correction for inflation; and

= gngtivity andyss.

The perspective of a cost andyss refers to the standpoint from which costs and benefits
(or other outcomes or impacts) are redized, eg., clinician, patient, hospitd, payer, or
society a large.  Our respondents identified economic perspective as a critical evauation
issue. Many respondents stressed the importance of the impact of telemedicine to codts
experienced by patients, dthough these cods often are not adequately evauated
compared to cods to inditutions or payers. Economic perspective must be made explicit
in teleconaultation evaluations. (Perspectiveis discussed in greater detail below.)

Evduaions should identify direct costs and indirect costs of tdemedicine gpplications.
Direct cods including direct medica care costs for dinicians and other daff, capitd
equipment, facilities cogts, communications, maintenance, etc. Direct non-medicd costs
include care provided by family members and transportation to and from the Ste of care.
Indirect cogts usudly include the cost of time lost from work and decreased productivity
for patients.

Ingdead of accounting for actual costs (of physcian services and other hedth care
sarvices), many andyses use readily avalable hedth care charges or payments
However, charges (as wel as actud payments) tend to reflect provider cost shifting and
other factors that decrease their validity for representing the true codts of providing care.
In the tdlemedicine literature, the types of costs andyzed and the methods for accounting
for these vay widdy, making study-to-study comparisons of costs or cost-effectiveness
impractical (Ohinmaa et d. 1999).

Interpretation of cost andyses must consder that the time horizon of a sudy is likely to
affect the findings regarding the relative magnitude of the cosis and outcomes of a hedth
care intervention. Costs and outcomes usually do not accrue in steady dreams over time.
Comparisons of costs and outcomes after one year may yidd much different findings
than comparisons made after 5, 10, or 25 years. Of course, sudies with longer time
horizons typicdly require more data collection and may be more codly. (Time horizon is
discussed in greeter detail below.)

Evduations should make clear whether average costs or marginal costs are being used in
the andyss. Whereas average cost andyss consders the total costs and outcomes of a
telemedicine program (e.g., totd program costs per patient consultation or per diagnoss),

TheLewin Group, Inc. 18 December 2000



margind cogt analysis condders the additiond codts and outcomes for the next service
(eg., cods per additiona consultation or per next diagnoss), which may provide more
information about how to use resources efficiently. For example, margind cost andyss
may revead how per-consultation costs change with increased utilization.

Cogt analyses should account for the effect of the passage of time on the vaue of costs
and outcomes. Costs and outcomes that occur in the future usudly have less present
vaue than costs and outcomes redized today. Thus, costs and outcomes should be
discounted relative to ther present vaue (eg., a a rae of five percent per year).
Andyss dhould aso correct for the effects of inflation (which is different from
discounting), such as when costs or cost-effectiveness for one year are compared to
another year.

In any evauation, there is some uncertainty associated with the estimates of certain costs,
outcomes, and other variables used. Therefore, sensitivity analysis should be performed
to determine if plausble variations in the edimates of these variables affect the results of
the andyss. For example, for teleconsultations, sendtivity andyss can be used to
determine  how  anticipated improvements in  technical specifications of  video
conferencing systems might improve physcan acceptance, what levd of utilization
would be required to meet certain levels of cod-effectiveness (i.e, a “bresk-even”
andyss), or how feashble decreases in communications technology costs would affect
margina cost of consultations.

One form of cos-effectiveness andyds that can be performed across a given time
horizon, whether prospectively or retrospectively, is a net present vaue (NPV) andyss.
This type of andyss cdculates the long-term return of an invesment in a program by
subtracting the total codts from the tota returns of the investment. If the NPV is postive,
future cash flows will exceed current investment and therefore the investment should be
made; if NPV is negative, the investment should not be made. NPV andyss accounts for
time horizon, the cost of capita (or discount rate), and economic perspective, since the
costs and returns of a program accrue differently to different stakeholders, as described
above (Rendina 2000).

Given the different ways in which costs and outcomes may be determined, dl Studies
should make clear their methodology with respect to economic perspective, accounting
for direct and indirect costs, and the other aspects noted above.

At issue in cost evduation for tedemedicine is determining which of the various types of
cos anadyss are most appropriate for the tedemedicine program or gpplication being
evduated. Few of our study respondents had specific preferences among types of cost
andyss however, ther comments as a whole offer some ingght into approaches to cost
evauation of tdemedicine.

Of dl the areas of tedlemedicine evaduaion, respondents provided the most commentary
on cod evaudion. Even 0, in pat because of the difficulty of carrying out cost
evduations in tedemedicine, the respondents generally conddered cost and related
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economic attributes to be lesser priorities in conducting evauations of tdemedicine!
Congagent with the literature, respondents generdly observed that cost evauations have
been inadequate. Severd respondents did acknowledge the particular importance for
tedlemedicine evauaion of perspective of andyss (especidly accounting for petient
perspectives) and specification of appropriate time horizons, eg., capturing utilization
and cost data a more mature stages rather than just during project start-up, and lasting
long enough to capture downstream effects of early interventions.

6. Appropriateness

The appropriateness of a technology refers to a judgment about whether the technology
should be used in paticular circumstances.  Appropristeness is a function of other
evaduation attributes such as access, safety, effectiveness, and cost in a particular
dgtuation. For example, the appropriateness of a teleconsultation system may depend on
its accesshility and effectiveness compared to dterndive avaldble interventions for a
particular patient indication, geographic setting, and prevailing resource congraints.

Uncertainty about the appropriateness pertains to many new technologies, where multiple
indications are feasble and dinicians ae learning &out the advantages and
disadvantages of technologies when gpplied under various circumstances. Medicd lasers
have been applied for a variety of indicaions including ones that perss (eg., laser
keratotomy), ones that are used rarely (e.g., laser coronary revascularization), and others
under invedigation (eg., lasars used in intervertebrd disc surgery).  While minimdly
invasve surgery has flourished for some indications (eg., lgparoscopic cholecystectomy)
it has been tried but largely abandoned for others (e.g., laparoscopic appendectomy).

As with many new technologies that have the potentid for multiple applications, hedth
care providers and adminigtrators have been trying to determine the most appropriate
goplications of tdemedicine. This is of particular importance for teleconsultations given
the costs asociated with implementing new tdemedicine systems, the potentid for
teleconsultations to replace face-to-face consultations in indances where doing so might
compromise the qudity of care, and concerns among hedth care payers that providing
coverage to telemedicine services could lead to costly, unnecessary use of these services.

Providers and adminigtrators need guidance regarding the circumstances in which the use
of telemedicine is gppropriate. Various forms of “triage’” may be necessary to minimize
the potentiad for inappropriate use of telemedicine technology (Bashshur 1998). This
should incdude edablishment of goecific tdemedicine-related protocols to reduce
arbitrary or unnecessary use of the technology. In an evolving fidd such as tdemedicine,
an important role of evaduation is to determine when new gpplications yidd dinicaly
ggnificant gains in accesshility and effectiveness for a given indication, and are cos-

L our first guestion asked respondents to informally “rank” areas that they felt would benefit most from
further evaluation. Given our small sample size (N=15) and the expressed sentiment that these areas are
interwoven (and therefore difficult to rank), we are able only to make qualitative statements about
respondents’ responses.
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effective rdative to dternative interventions. For example, full-motion video, as opposed
to gill images, may be appropriate for some types of teleconsultation, but superfluous for
others.  While a poweful tedevideo sysem may provide dinicaly important information
for certain indications, a smple telephone conversation may suffice for others.  Findings
of these evauations can be incorporated into the guidance or protocols for appropriate
use of tedemedicine, as noted aove. By the same token, a determination that a
technology is inappropriate (e.g., is not safe, effective, or codt-effective) for a given
indication or crcumstance is not necessxily generdizable to other indications or
circumstances.

As is the case for other atributes of telemedicine, evauation of gppropriateness must
account for the changing nature of the technology and costs. Greater bandwidth and
lower costs can convert what was an ingppropriate application to an appropriate one. As
dinidans and adminigrators gain familiaity with tdemedicine, they will continue to
experiment with it and otherwise push the envelope of applications  As such,
determinations of gppropriatenessis a continua process.

7. Clinician Acceptance

Acceptance of telemedicine by physicians, nurses, and other hedth personnd was cited
by the respondents as being of moderate to high importance in tdemedicine evauation.
If clinidans are not comfortable with the technology, or judge that the technology
decreases their control over patient care, they may avoid using it, thereby precluding
other benefits of telemedicine. Clinicd acceptance of a telemedicine gpplication may
depend on the degree of confidence the dinician has in his or her dinicd findings (eg.,
diagnoss) from udng the application as wel as the dinician's satisfaction with the
encounter in the absence of proximate, tactile interaction with the patient.

Evduation indruments used to messure phydcian sdidfaction with tdemedicine have
asked questions such as the following:?

=  How would this Stuation have been handled without telemedicine?
= How wasthe patient’s care affected by this encounter?

= What is the next step for the patient in terms of future care for this problem (eg.,
continue with current care, referral, admisson)?

= Did current experience make it more or less likey that you would use tdlemedicine in
the future?

Five-point Likert scales may be used for the following questions:

=  Ovedl, how satisfied were you with this telemedicine sesson?

=  How essentid was visud contact with the other Ste?

2 Missouri Telehealth Network (http://tel ehealth.muhealth.org/eval)
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= How essentid was it to have full-motion video (as opposed to gill images) in this
encounter?

= How wdll did the telemedicine equipment work?

Attempts to gauge dinician satisfaction can be confounded by sdection bias. Clinicians
who are asked about their satifaction with a tdlemedicine gpplication are mogt likely to
be those who ae currently usng it, including those who may have volunteered to
participate in a demondration project. This excludes those clinicians who may have used
the agpplication but are no longer doing so, as wel as those who did not choose to
participate a dl. Furthermore, even among clinicians who are current users, those who
choose to respond to inquiries about satisfaction may have different perceptions from
those that chose not to respond. Evauations that do not account for selection bias can
provide mideading findings. By not tapping the perceptions of dinicians who no longer
use the technology or who have decided not to use it a dl, evauators miss out on
learning what aspects of acceptance affect the diffuson of the technology into broader,
maingtream practice.

Our interviewees dressed that clinician acceptance may depend on factors that extend
beyond the clinical aspects of individua patient interactions, to practice patterns and
broader delivery and financing issues. For example, the acceptance of telemedicine may
depend upon the patient load and cgpacity of a dlinician, and whether the clinician is a
genadist or a specidist. For an overextended local GP, it may remain preferable smply
to refer a patient to a specidid rather than to take up appointment dots with telemedica
conaultations with the specidist.  Further, the locd GP provider may fed less confident
performing procedures ondte or otherwise managing a patient when these functions
might be better performed by an offste specidist. On the other hand, a specidist who
requires a large population base to dtay vidble (e.g., a hand surgeon) may welcome the
opportunity to expand access to a larger population pool. Other types of users whose
acceptance may dffect the success of a tedemedicine program are adminidrative and
business staff, indtructors, and students.

Of course, dinician or inditutional acceptance of telemedicine dso may be tied to
rembursement datus, as well as other financid factors. Hospitas in rurd or otherwise
isolated areas can be a risk given declining populations or lower occupancy rates.
Falure of a hospitd can affect the viability of other businesses in a community. With the
adlity to offer tdeconsultations with off-dte specidists and other interactions with off-
dte hedth care resources, a hospitd can increase its attractiveness and utility in the loca
community. As such, telemedicine can be quite acceptable to dlinicians and indtitutions.

However, as reveded in one of our dte vidts to a rurd telemedicine program,
edablishing a teemedicine progran can have undesrable consequences among
cinicians. In this ingance, dinicians were being pad a subdantid retaner
(approximately $100,000 per year) by a hospitd in a rurd community to be on cdl during
off hours. When a tdeconaultation sysem was implemented successfully, the
requirement for loca on-cal physician coverage decreased, and the hospitd lowered the
retainer by approximately two-thirds. This was unacceptable to the locad physcians, who
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countered that they would no longer be oncal. Consequently, the telemedicine program
was forced to discontinue its use of teleconsultations during off hours.

Clearly, evauation of dinican satisfaction with telemedicine must account for sdlection
bias and must consder the broader professond, ddivery, and financid context of hedth
cae. Evauaions may take measures to avoid sdection bias in a manner andogous to
“intention to treat” analyss used in clinicd trids, that is, stisfaction data can be collected
from dl dinicians who were offered, or who initiated but did not necessarily sudstain
involvement in a telemedicine program. Evduation should not be limited to satisfaction
derived from individual patient interactions, but should account for factors such as the
impact of telemedicine on patient load, adequacy of rembursement for telemedicine-based
sarvices, and the viability of professond practice and inditutiond status.

8. Patient Satisfaction

Among the various dtributes of impacts of telemedicine, satisfaction of patients (and
sometimes patients  relatives) has been the one evaluated most often.  Aspects of patient
satidaction that typicdly ae evauaed are  convenience, comfort during a consult,
compaison to in-person consultation, privacy concerns, and willingness to use
tdemedicine in the future  Past pdient saidfaction indruments have rated patient
responses to such questions such as>

=  Ovedl, how satisfied are you with today’ s telemedicine sesson?

= How easy was it to tak with the provider on the other end of the tdemedicine
connection?

= Are you comforteble that the provider was able to understand what your hedth
problem was?

=  How much did the telemedicine provider seem to care about you as a person?

= Didyou fed rdaxed or tense during the telemedicine sesson?

= Did the tdemedicine make it easier for you to get care today?

= Do you think telemedicine improves your medica care?

= Do you think your telemedicine session was as good as aregular in-person vist?
=  How well did the telemedicine equipment work today?

=  Would you use tdemedicine again?

Our respondents generdly indicated that the area least in need of further evaluation was
patient satisfaction. The results from past evduatons demondrate tha patient
satidfaction has been nearly universaly high, to the extent that the lack of variation in
satidaction limits an evduator's ability to discern the sengtivity of satidfaction to other

3 Missouri Telehealth Network (http://tel ehealth.muhealth.org/eval)
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factors (Gustke et a. 2000).* Telemedicine project staff and other experts concur that
consgently high levels of paient satisfaction have demondrated that further patient
satisfaction evauation is not a priority and that evauation resources may be spent more
wisdy on other aress. Indeed, tdlemedicine dtaff indicate that the effort to complete
patient satisfaction forms, and the length of the forms themsaves, may be regarded as a
nuisance to patients aswdl asclinicd Saff.

9. Integration into the Mainstream of Care

Unlike most new technologies that diffuse smoothly into hedth cae ddivery,
implementing tedemedicine sysems, and tdeconaultations in paticular, often presents
departures from standard means of hedth care ddivery, adminigration, and financing.
Most new medications, medica devices, and medica procedures are deivered within
dready exiging sysems. Some technologies have necessitated specid arrangements,
such as magnetic resonance imaging (MRI) and postron emisson tomography (PET)
scanners that require specid rooms and rlated facilities, but they are otherwise smilarly
captured in medica records systems, hilling systems, and other standard processes.

Although teleconsultations can improve hedth cae access efficiency, and other
attributes, in certain important respects it has been necessary to conduct teleconsultations
outsde of the hedth care maingream. Given the need to accommodate the necessary
video and relaed tdecommunications technology, specid rooms have been designated
for teleconsultations that may be apart from the regular clinic traffic flow. Processes for
making teleconsultation gppointments have been separate from routine  gppointment
sysdems. Because teleconsultations have not been rembursed in the manner as other
phydcian vidts, hilling and rdaed coding and payment of teeconsultations has been
conducted in separate, pardld sysems. Furthermore, they may hinder data collection
and evduation. As one regpondent dated, “In the eyes of the reimbursement
bureaucracy, no services are being provided if no CPT code is assgned to those
savices” These differences represent departures from the hedth care mainsiream that
clinicians, patients, and other participants are seeking to diminish.

In order to be successful, telemedicine must be integrated as smoothly as possble into
exiging, routine clinicdl and adminidrative functions. This does not preclude some
adeptation on the pat of these exiding functions if the net result is more efficient hedth
care ddivery ovedl. Theefore it is criticd for tdemedicine evaduations to diginguish
between any inefficiencies or lack of acceptance that ae inherent in tdemedicine
applications themsealves, as opposed to those that derive from an awkward fit between the
telemedicine gpplication and the dinica maingtream.

Integration of tdemedicine into the dinicd and adminigraive mansream was wdl
demondrated during our dte vidgts. At to the Universty of Missouri, dermatology

“ One respondent pointed out that this may not be the case in amore urban or suburban setting, if a
telemedical consult represented one more hurdle for the patient to overcomein obtaining treatment if in-
person clinical careisreadily available.
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conaultations are held in one of the sandard examination rooms, which is equipped with
the necessary telecommunications equipment that links the dermatologist in the exam
room to a patient and accompanying nurse in an exam room a a remote sSte.  The vidts
are conducted as routine vidts of goproximatdy 15 minutes Scheduling and
gopointments, patient records, coding, and hilling for teleconsultations are handled within
the same systems as other types of encounters.

Asde from physcd proximity, evauation of tdemedica consultations should inquire how
or to what extent these conaultations cause clinicians and hedth care management to depart
from routine care. The further this departure, experts argue, the less likdy it is that the
program will succeed. As described above iegarding dinician acceptance, implementing a
tedlemedicine program may disupt physician practice patens and income dreams.
Interviewees at our dte vidts indicated that they have tried to ensure that referring
physicians remain integra to teleconsultations and that patients (and income) are not taken
awvay from them. The implication for evaduation is that gauging the integration of
teleconaultations into the hedth care maindream should congder their impact on practice
patterns, patient flow, and income dreams, dong with any resulting physcian or
inditutiona resstance to the progran. These findings can contribute to modifications
toward achieving better integration of programsinto delivery environments.

The views of our expert interviewees and demondrations in our dte vidgts indicae that
ongoing integration of telemedicine into the hedth care maindream may be a defining
criterion for success. As dated by Grigshy, “Success [of a tdemedicine program should
be] measured by the extent to which it is no longer a sand-aone application” (Grigshy,
Schlenker et a. 1995). Concurring is Michae Ackerman, of the Liger Hill Nationd
Center for Biomedicd Communications of the NLM (Interview, May 3, 2000), who
assarts that the most effective programs are those that are most seamlesdy integrated into
current clinicd and business practice and that can operate on their own in the absence of
outdde funding.

Independent financid viability of a tdemedicine program will increase its prospects for
integration into the hedth care mangream and long-term success. Indeed, the single
most important evauation criterion for any telemedicine program may be its ability to
achieve independent financid Vviability.  The ability of most programs to achieve
financid viability will depend on ther ability to secure gppropriate coverage and
adequate third-party payment for their services. Proposed telemedicine programs should
indude multi-year business plans that describe how the program will progress toward
financid viability as outgde funding from grants or other temporary sources diminishes.
Such plans should be consdered in any grants review process, and financid datus with
respect to these plans should be regularly monitored.

B. Evaluation Methodology Issues

The literature on telemedicine evauation expresses concern about the rigor and
congstency of methods used in the fidd. In a fild where large, prospective randomized
dinicd trids (RCTs) are the methodologicd gold standard for evaduating the safety and
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efficacy of pharmaceuticas and other medica interventions, teleconsultations and other
telemedicine gpplications present numerous eva udive chalenges.

Among the shortcomings cited in the literaiure of telemedicine evauations are smadl
sanple dzes, flaved and poorly implemented sudy desgns, and inaccurate and
imprecise measurement (Bashshur 1998).  Specific recommendations for improving the
methodology include pooling of data across programs, usng RCTs, and usng case
control studies with relevant meta- analyses (Y ellowlees 1998).

A recent effort to conduct a metaandyss of the cods associated with tdemedicine is
indructive regarding the methodologica drength of the avalable body of telemedicine.
Drawing from a comprehensve literature search, the investigators identified 551 non
duplicative, English language atides reporting the findings of dudies of the codts of
telemedicine.  Of these only 38 articles had usable quantitative cost data Among these,
so many were inadequately designed or conducted that it was not possible to perform a
traditiond meta-andyss. A large proportion of the dudies had such severe
methodologicd flavs as omisson of the number of consultations or patients, minima
longitudind data, and lack of uniformity in cost andyss. As a resault, the investigators
concluded that “it is premature for any statements to be made, either positive or negative,
regarding the cost- effectiveness of telemedicinein generd” (Whitten et a. 2000).

Nitzen e d. (1997) atempted to ensure methodologica rigor by establishing a gold
dandard, requiring that each patient be examined by multiple physcians, conducting the
inperson and teeconaultations within a very short time span, conducting matched-pair
andyses on dl sudy data, and by cdculaing kappa coefficients, both for comparison of
their findings with other studies and as a check on their success in reducing bias in the
study design.

In response to inquiries about the need to improve the rigor of telemedicine evauations,
severd of our expert interviewees acknowledged shortcomings but aso noted that
many technologies in widespread clinicd use have not been subjected to high standards
of evidence.

Based on our review of the literature, expert interviews, and dte vidts we have
organized prevailing eva uation methodology issues into the following categories:

= technologica maturity;

= focusof evauation;

= pergoective of evaudion;

= comparator (control group/intervention);

= randomization; and

= timehorizon(i.e., study duration or follow-up).
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1. Technological Maturity

The evduaion of technology is usudly influenced, and sometimes triggered, by its
progress through its lifecyclee One sat of terms that is used to describe stages of
technologicd maurity includes “future” “experimenta,” “invegtigationa,” “established,”
and “obsolete’” (The Lewin Group 2000). Future technologies are in a conceptua stage,
anticipated, or in the ealiest sages of deveopment. Experimental technologies are
undergoing bench or laboratory testing. Investigationd technologies are undergoing initia
clinicd evduation with patients. Established technologies are consdered to be standard or
maindream gpproaches to management of a paticular indication or st of dinica
circumstances. Obsolete, outmoded, or abandoned technologies have been superseded by
other technologies or found to be ineffective or harmful.

Technology companies, date and federa regulatory agencies, payers, dlinicians, and
others tend to make decisons about technologies particular junctions in their lifecycles.
Indeed, the determination of a technology's stage of development may be the primary
purpose of an assessment. For payers, technologies deemed experimenta or
investigational are usudly exduded from coverage, but those that are established and fall
within the set of covered benefits are typicdly digible for coverage. Other legd and
regulatory requirements may affect these condderations for tdemedicine as wel as other
savices, eg., definitions of wha conditutes a phydcian service and licenang as it
pertains to out- of-state services.

There are tradeoffs inherent in the timing of evaudion. At an early sage, evduaion may
curtal diffuson of a tdemedicine gpplication that is ineffective. However, as noted
elsawhere in this report, the findings of an early evauation may not be definitive or may be
mideading.  An invedtigationd telemedicine gpplication may not yet be perfected,
cinidans may not have honed thar skills with the technology, and its costs may not
dabilized. One telemedicine program reported to us that it took approximately 1,000
cases of tdemedicad pathology conaults for a physcian to become proficient a usng the
technology. The application may not have been used in enough clinicd or geographicd
crcumstances to recognize its potential benefits, and its long-term impact on hedth
outcomes and costs may not be known.

Premaure evaduation of tdemedicine technology may miss evolving and/or unanticipated
applications of the technology. For example, we learned from our sSte vidt to Allina
Hedth Sysems that, dthough the intended primary gpplication of its telemedicine system
was to be tdeconaultations, the use of the sysem for continuing education for clinicans
and other providers and managers has emerged as a mgor gpplication. As noted by
vaious of our interviewees, ongoing program evaudion can be integrated into planning
and adjugting of telemedicine programs over time.

Some observers condder that tdemedicine in the form of video-based teleconsultations
facilities will be eclipsed by other applications. In its 2010 forecas, the Indtitute for the
Future anticipates that:
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(Telemedicine) over dedicated videoconferencing facilities .... will stay a fringe
activity, but some telemedicine will transmute into the use of groupware (computer
communications) to share information between care teams and the use of online
environments for collaboration between clinicians. In another example, the
production of digital signals from imaging equipment will dramatically increase
radiologists ability to use computers to analyze and abstract information from X
rays, MR images, and other imaging devices. — Indtitute for the Future (2000)

Decison makers should recognize that dudies of tdemedicine gpplications that are
prototypes or ae not integrated into the hedth care mangream provide only interim
findings about the feadhility of an gpplication but not how wel it operates as a mature
goplication (Ohinmaa et d. 1999). Further, as noted by DeChant et al. (1996), “Methods
aopropriate for mature technologies may not be suitable for emerging ones, and indeed,
may risk difling their development with premature negative conclusons.”

The lack of technologicd or programmatic maturity has profound impacts on cost
evdudions in paticula. Because tdemedicine often is underutilized ealy in
deployment relative to its subsequent steedy-state use, the average cost (e.g., per patient
or per teleconaultation) a this early stage may gpopear to be unacceptably high if it is
taken to represent costs of the gpplication a a more mature stage.  As noted below with
respect to the time horizon of analyss, this may be compounded by methods of cost
accounting for the capitd equipment, facilities, and staff required for the loca and remote
dgtes involved in teeconaultations.  Our respondents emphasized the vdue of data
callection beginning a the inception of a tedemedicine program, which dlows tracking of
effectiveness, cods, satisfaction, and other parameters over time and for setting redlistic
expectations for other new initigives. ~ However, they aso dressed that criticd
evduations of the success of a tdemedicine application should be based to the extent
possible on peformance a steady-date levels. This view is consgent with that of others
in the literature who address the vaue of digtinguishing between pilot and Steedy-date
evauations of telemedicine (Crowe 1998; Mintzer et d. 1997).

One approach to evauding tedemedicine programs that accounts for technologica
maturity is taking a daged approach modded after the paradigm used for
pharmaceuticas, i.e, preclinica testing followed by evauation at phases I, I, I, and IV.

DeChant et d. (1996) propose an andogous set of stages for telemedicine where, “in each
dage of the andyss, the evauation is talored to the technology’s state of development.”

These results would then be used to improve the technology before it is more widdy
diffused. The method addresses to varying degrees the three primary eements outlined
in the IOM framework of qudity, access, and cost. DeChant et d. argue that not dl three
of these components would play a role in each stage of the process, but should be
conddered only as appropriate.  The intent is not only to adapt the evauaion to the
respective stages of maturity of the technology, but to better “capture telemedicing's
potential to produce system-wide change” Further work is required to develop or adapt
evauation dedgns that take daged agpproaches commensurate  with  technologica
maturity. As suggested above, this may be andogous to stages or phases of evauaion
used for other types of hedth care technology. However, given important differences in
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the nature of the technologies and their respective regulatory requirements, the particular
evauaion modes used for pharmaceuticds and medicd devices themsdves are largdy
ingppropriate for telemedicine.

As noted elsewhere in this report, the moving target problem of technology is subject to
the timing of evaduation. By the time an evdudion of a tdemedicine gpplication is
conducted, reviewed, published (or otherwise disseminated), and incorporated into a
clinica protocol or payment policy, its findings may be outdated by further data collection
or changes in the component technologies, how the application is used, or competing
technologies (Goodman 1996).

2. Focus of Evaluation

A fundamenta condderaion in evduaing a tdemedicine goplication is specifying the
scope or focus of evduation. Doing so may not be as straightforward as in the case of a
new drug or new medicd devicee In a narow sense, an evauaion may focus on a
particular store-and-forward technology or a two-way interactive tdevison sysem. In a
broader sense, an evaduation may encompass a full teleconsultation network, including
the component technologies as wdl as the reaed facilities, protocols, gaffing,
reambursement, etic. In the latter ingtance, tdlemedicine is a broadly encompassng
technology, as suggested by Ohinmaa et d..

The scope of telemedicine as a technology is considerably wider than the
telecommunications equipment and systems that enable exchange of information at a
distance. Telemedicine should be regarded in terms of the interaction of the
equipment and the information transmitted with the activities of the health care
professionals who use them, and the consequences for patients and others who are
their clients (Ohinmaa et al. 1999).

Tdemedicine often is a means to fadlitate or transmit care, or is used in conjunction with
other technologies, and thus can be difficult to assess as an independent intervention.
Grigsby, Schlenker, et d. (1995) developed two conceptua modes that incorporate this
diginction to faclitate research on tdemedicine.  The firg is a more narrowly focused
framework for sudying the efficacy of tdemedicine as a diagnostic medium, based on
the andyds of sendtivity and gpecificity to edablish the accuracy of tdemedicine in
relation to usud care. The second modd is a scheme for classfying broader telemedicine
applications based on processes of care rather than on specidties or disorders, this is
intended to account for such variables as cod, access, acceptability, and effects on
practice patterns.

Farand (1997) conducted a study designed to examine, in part, the “clinicad problem
solving processes in the context of a tedlemedical consultation, in order to verify to what
extent the technologicd environment preserves the characteritics of medica reasoning
that are known to occur in more traditiond clinica settings” This represents a more
unusua approach by focusng on the clinica interaction and its consequences, rather than
on the effectiveness or utility of one or more of its component technologies. Among
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Farand's conclusons was that an evaluaion should account for the interacting problem:
solving moddities that may be encountered in the context of telemedicine consultation —
that is, the reasoning that a hedth professona may use to make a clinical determination —
and the changes, if any, in the interaction between the physician and the patient.

Another dimenson of evauaion focus has to do with the extent to which the findings are
intended to pertain to a particular setting or telemedicine programs in generd. That is, an
evaduaion may be desgned more to yidd findings with externd vaidity or findings with
interna vdidity. For example, a multi-center trid may be desgned to demondrate that
hub-and-spoke telepsychiatry programs can increase accessibility and reduce long-term
hedth care events and costs. Even if this is established, however, the manager of a
hospitd or hedth network must consder whether implementing such a program would ke
a good investment for that organization. That is, the placement of a new hub-and-spoke
telepsychiatry program in a paticular hospitd or hedth network may need to
demondrate that it is technicaly feasible, is acceptable to dlinicians and patients, and can
attract enough users and redlize enough revenue to meet its cogts.

There is no single correct way to describe the scope or focus of a teleconsultation
evadudion. In gened, though, any such evduation should specify at least the following
dements, each of which can be broken down or described in greater detall:

» hedth cae problem(s), eg., diagnoss of dermatologica problems diabetes
management,  hypertenson  management,  psychiary, trauma  neurosurgica
emergencies,

= patient population(s), eg., children, non-elderly adults, ederly;

= technology(ies), eg., paticular videoconferencing system, teleradiology system, hub-
based multi-Site teleconsultation network;

= practitioners or users, including referring clinicians (eg., generd practitioners, mid-
level practitioners) and conaulting clinicians  (eg., radiologists, pathologids,
dermatol ogists, surgeons);

= odting(s) of cae eg., ambulances and emergency room, rurd clinics and university-
based teaching hospital; and

= properties (or impacts or hedth outcomes) to be assessed, eg., efficacy or
effectiveness, cost, cost-effectiveness, cost- utility, physician and patient satisfaction.

Describing the scope or focus of a tdemedicine evduation with dements such as these
helps to drengthen dams for internd and externd vdidity. For example, the internd
vdidity of a controlled trid comparing a tedemedicine intervention and usud care can be
drengthened by specifying the particular conditions of a hedth care problem, patient
population, setting of care, etc, thereby controlling for factors that might otherwise
confound the causd effect of a tedemedicine intervention on the endpoints of interest.
Externd vdidity can be drengthened in that the generdizability of the findings of a
particular study can be condrained or specified in tems of paticular hedth care
problems, patient populations, technologies, settings, etc.
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Any evduation should make explicit the purpose of the evauation and the intended users
or target audience of the evduation. Knowledge of the intended users should affect the
objectives and scope of the evauation. Clinicians, hedth care managers, patients, payers,
policy makers, and others have different interests and levels of expertise. As noted with
regard b evauation perspective, they tend to have different concerns about the effects or
impacts of teleconaultetion sysems. They dso have different needs regarding the
scientific or technicad levd of reports, the presentation of evidence and findings, and the
format of reports.

3. Perspective of Evaluation

The perspective of evauation refers to the standpoint from which costs and benefits of a
program or intervention are redized. For ingtance, the perspective of an evaduation of a
teleconaultation program may be that of one or more of: society overdl, third-party
payers (e.g., Medicare, state Medicaid programs, or managed care organizations), a “hub”
hospitd  in a tdeconsultation network, refering primary care physicians, consulting
physcan specidists, patients, and even any funding agency that is supporting the
program. Clearly, costs and benefits are not redized in the same way from each of these
perspectives.  Therefore, the findings of a telemedicine evauation may be influenced or
dictated by the evauation perspective chosen. Many andysts favor using the broad
perspective of society and identifying dl costs and dl benefits accordingly. However,
what is cost effective from the perspective of a nationad agency (if it is assumed to have a
societa perspective) may not be what is cogt effective from the standpoint of a hospita
manager or a patient.

The success of a teleconsultation program is likely to depend, a least in pat, on the
incentives and disncentives that prevall from the perspectives of dtakeholders in the
program. The flow of third-party payment, and therefore an incentive for participating in
teleconsultations, is directly influenced by such factors as dte of service, whether a
physcian is a refaring or consulting physcian, and the way in which a phydcian is
compensated (e.g., based on sdary or fee-for-service). For some physicians, such as
dready over-burdened referra physicians, the prospect of participating in telemedicine
encounters (as opposed to smply referring patients to consulting specidists) may pose an
increesed workload.  The time required to become proficient a practicing in a
telemedicine environment may be a barier to participation for some busy physcians.
Persuading third-party payers of the cost-effectiveness of tdemedicine may require
demongrating that current rembursement for teleconsultations may  diminish
downstream adverse hedth events and utilization of services.

Multiple expert interviewees noted the dggnificance of cost savings to patients and
families, and that these savings should be accounted for in policy making pertaining to
tdemedicine services.  Patients incur cods savings primaily as a rexult of the
convenience of tedemedicing, eg., less time taken off work or school and lower costs of
travel and accommodations, of particular importance for patients with conditions
requiring regular vidts, such as psychiaric trestment. Such cods and savings are of
greater or lesser importance to a payer, depending on the payer’'s financia respongbility.
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For example, while Medicare does not remburse patients for travel time, virtudly dl
state Medicaid programs do.

Adding to the complexity of identifying the perspectives of a telemedicine evduation is
that a given tdemedicine progran or network often has multiple gpplications, such as
teleconaultations, continuing education, and adminidration.  Further, it may be used by
multiple dinical or adminidrative departments. Therefore, assessng the net vaue of a
telemedicine program is likely to entail evauaing its costs and benefits for one or more

perspectives for these multiple gpplications. In any case, evdudions of tdemedicine
should identify and describe its eva uation perspectives.

4. Comparator

Evduating the impact of teleconaultations requires some basis of comparison. Congstent
with remarks in the literature, severd of our expert interviewees indicated that a recurrent
weekness in tdemedicine evauations has been the lack of a clearly defined control
group. In generd, a comparator should be the standard or level of care that would be
provided in the absence of the experimentd intervention.

The desgn of a teleconsultation evaduation should specify, and judify, the comparator.
For an evduation of teleconaultations for patients in a locd dte that is remote from
desired care (e.g., from a physician specidist), possble comparators include:

" nocae
= inadequate or underspecidized in-person care localy;

* in-person care remotely (requiring patient travel);

= deayed inperson care remotey (requiring petient travel); and

= ddayed in-person carelocdly (requiring physician specidist travel).

Identifying an appropriate control group aso depends on whether a tdemedicine
gpplication subdtitutes for care provided by on-Ste personnd, or if it is additive to
exiding care.

In order to establish a redigtic basis upon which to determine the true size of the effect of
the teleconsultation, the sdection of comparator should reflect as nearly as possble the
usud care that would be avalable in the absence of the teleconsultations. For any given
population, this may include any or dl of the five posshilities liged above. Therefore,
the way to achieve the most redistic comparison may be to randomize patients to usud
care, which could include any care mode that they would seek in the absence of
teleconsultations, and to teleconsultations.

Experimenta desgns with contemporaneous controls (i.e, current, pardle control
groups) ae generdly dronger than those with higoricd controls  Using higtorica
controls fails to account for the confounding effects of the passage of time, i.e, the
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different prevailing conditions that may exis between the time of data collection for the
historical control group and the time of data collection for the current intervention group.
That is, changes may have occurred in the study population or aspects of hedth care
deivery or adminigration during this time that would confound the <udy results
concerning the causd effect between the type of care and the outcomes of interest.
Higtoricd controls can be aufficient if there is strong reason to assume that prevailing
conditions have not changed over time, and that the relationship between usud (or no)
cae and the outcomes of interet has remaned virtudly congant. This confounding
effect of time dso pertains in ingtances where data are collected for a population prior to
an intervention (eg., the establishment of a teleconsultation program) and following the
intervention.  (This is sometimes referred to as “pre-test post-test” design.) Another
methodologicd weskness of higtoricd controls is the opportunity for selection bias to
occur, i.e, in the sdection of the bass for the historical control. Compardtive studies of
telemedicine have too often relied on higtorica controls.

The rdliance on higoricd controls is due to a variety of reasons, including the practica
difficulties of assgnment of patients (randomly or not) to intervention groups and control
groups. In some ingances, once the tdemedicine intervention was in place, it was
impracticd to keep patients from using it, thereby losng the bass of a contemporary
control group. In other ingtances, the number of participating patients has been so smal
(e.g., in low-densty rurd aress) that dividing them into intervention and control groups
would yidd too litle data upon which to base any ddidicdly meaningful findings In
these ingances where sample szes are amall, it may be desrable to conduct multicenter
dudies. Of course, this typicaly requires greater funding. Anocther gpproach is to use
metarandyss or dmilar daidica techniques to combine the results of multiple smal
dudies (each of which may not have aufficdent sample dzes to yidd datigicaly
ggnificant findings) to yiedd a lager sudy tha can achieve ddidicdly sgnificant
findings. However, doing so requires making assumptions about the comparability of the
populations and interventions used in the smdler individud sudies. As noted above, a
recent comprehensive atempt to conduct such a meta-andyss of research reports on
telemedicine costs was unable to identify a sufficient number of dudies to meet minima
criteriafor combining the study findings (Whitten et d. 2000).

Another gpproach used in teleconsultation evaludions is to use matched populations
sarved by different, yet smilar hedth ddivery stes.  In these indtances, one community
retains usud care while the other gets the teeconsultation intervention The vdidity of
this type of desgn rests on assumptions about the smilarity of the two populations, ther
respective hedth ddivery stes, and other circumstances that might affect study results.

Among our dte vidts and expert interviews the single mogt often cited aspect of
disparity between tdemedicine interventions and usud cae was third-party
reimbursemen. Severd expets assated that rembursement drives tilization of
tedemedicing, and this theme was confirmed during our dte vidts. As severa experts
noted, the basis for comparison is may be undermined when reimbursement is available
for usud care but not for tdeconsultations Reimbursement differences might not affect
certain telemedicine evduations, eg., of the technicd peformance of a system, ease of
use, or operating costs. However, rembursement differences may confound findings
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about clinician or hospital acceptance, access, utilization, hedth outcomes (if dependent
on utilizetion), and other evauation messures.  Thus, for a vdid evduation of a
teleconsultation program to be conducted, it may be necessary for the program to be
conducted in the same payment environment as usud hedth care. Even to the extent that
a teleconsultation program is shown to be effective and cost-effective, inadequate
reimbursement could stand as a barrier to its use.

Reimbursement anomdies can have other unintended effects on tdemedicine services.
For example, the avalability of reimbursement for tdemedicine usng video technology
may prompt the medicaly unnecessary subgtitution of video-based encounters for smple
telephone calls, which are not reimbursed.

The potentid for differences in reimbursement satus to confound comparative sudies
should be consdered for demondration projects where the results of such demondrations
ae uxd to inform decisons about deploying or modifying tedemedicine programs or
edablishing policies dout tdemedicine ddivery or payment. In aeass where
rembursement is not avalable for teeconsultations, a demondration project should
consder including funding for payment for teleconsultations that is comparable to payment
for corresponding hedth care services. This funding could come from regular payers (eg.,
Medicare, Medicaid, managed care organizations) on a specid bass for the purposes of the
demondtration, or it could be pat of the demondration budget itsdf. In ether case, the
process for providers to secure such reimbursement should not entail any different level or
process of adminidrative than is entailed in rembursement for usud care.

5. Randomization

In clinicd trids or other comparative sudies, randomization refers to the technique of
assigning subjects (usudly patients) to an expeimentd intervention (often a new
treatment) group and a control groups based only on chance digtribution.  The purpose of
randomization is to reduce the opportunity for sdection bias when assgning patients to
one group or the other. Proper randomization of patients is an indifferent yet objective
technique that tends to neutrdize the impact that any risk factors or other prognostic
factors, known or unknown, may have on outcomes by spreading them evenly among the
experimental and control groups. That is, randomization reduces the chances for any
prognogtic factor to be alocated unevenly between the experimenta and control groups,
which could theréby confound discerning the causd rddionship between the
experimentd intervention and the outcomes of interet.  For randomization to be
successful, the number of patients (or other subjects) to be assgned must be large enough
to achieve a high probability of evenly distributing any prognostic factors.

Given the need to minimize the influence of known as well as unknown sources of bias in
comparative dudies involving tdemedicine, it is dedrable to use random assgnment
whenever possble. Depending upon the investigation, it may be one or more of patients,
physcians, or ddivery dtes that are randomized. For example, the randomization of
patients to tdemedicine intervention or standard of care minimizes the chances for
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differences in such potentid prognogtic factors as age, disease severity, or socioeconomic
Status to confound results.

For tedlemedicine, randomization often is not a straightforward matter. As noted above,
tedlemedicine interventions are not dways discrete or sdf-contained technologies, and
thereby present challenges to randomization. In the instances of a trid of a new drug, for
example, the molecular entity itsdlf is reasonably assumed to be the same from pill to pill.
As long as physcians or patients follow the trid protocol for dispensng or teking the
pills, there is presumed to be no interactive effect between the ddivery of the medication
and the molecular entity itsdf. However, in a trid of tdeconsultations, the causa effects
of the tdeconaultation may be confounded by differences among the participating
physicians, among the participating inditutions (for a multicenter trid), or among other
factors. For example, physicians include stronger and lesser proponents of telemedicine,
have varying leves of confidence or satiSfaction in teleconsultations, and have varying
levels of kill in conducting them. Many telemedicine evaudtions to date have involved
phydcians tha have been oHf-sdected as proponents, rather than dso including
physcians who may have tried tedemedicine but rgected it, physcians that have been
reluctant to participate in it, or physcians that have been interested but without access to
tedemedicine fadilities  Clinics or other ddivery stings vay in many ways tha may
affect the provison of teeconsultations. It may be difficult to standardize or control for
these potentially confounding factors.

In principle, then, in addition to randomizing patients to ether teleconsultation or
dandard care, it may be dedrable to randomize participaing referring physicians to
teleconsultations or sandard care, and to randomize participating clinics to providing
teleconaultations or standard care. In practice, however, the numbers of participating
phydcians and ddivery dtes may be too samdl for randomization to distribute prognostic
factors to teleconsultations or standard care evenly enough to neutrdize ther effects on
the outcomes of interest.  Although it is more preferable to randomize than not to
randomize, even where smdl numbers prevall, the practicd condraints may outweigh the
benefits of doing so. Therefore, investigators need to make explicit assumptions about
the dmilarities among physcians and among dlinics, i.e, that they are not sufficiently
different to have independent effects on the outcomes of interest. Clearly, these are
important dedgn condderations tha can affect the vdidity of any findings of
comparative studies of telemedicine evauations.

Severd of our expert interviewees cdled for large, multicenter RCTs of teleconsultations
in which patients would be randomly assgned to teleconsultations or standard care, and
hedth outcomes would be followed over time. To the extent tha the centers involved
and the nature of the teleconsultations can be assumed to be comparable, such RCTs
could provide convincing evidence about the vaue of teleconsultations.

6. Time Horizon

The time horizon of a sudy refers to the sudy duration or length of follow-up for data
collection. The time horizon for a comparative evauaion should be long enough to
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capture the stream of relevant health and economic effects that are sufficient to detect any
differences in hese between the intervention and control groups. To not do so may yidd
mideading findings

One of the chdlenges of tdemedicine evaudions derives from the novdty of
telemedicine gpplications. It is inevitable that provider inditutions, physicians, patients,
and other participants will require some time and practicd experience to gain familiarity
and sill with these applications.  As such, some time will be required to “get up the
learning curve’ for these applications, with corresponding changes in effidency and
sidaction. Study duraions that begin during this ramping-up period may yidd
mideading results.  Similaly, given the inefficdencies of resource use that arise when
ingaling any new technology or program, the costs of operating a Start-up tdemedicine
operation will not reflect the true, longer-term running costs of the program. In the case
of rapidly evolving technologies, such as those used in telemedicine, the cogts can change
during the course of a study. The results of evaluaions of cost or cost effectiveness of
telemedicine operations can be very sendtive to the time spans for depreciation of capita
cogts and other accounting techniques for spreading costs over time.

The time horizon of a comparative evauaion of telemedicine should depend upon the
endpoints or outcome measures of interest. Determining how teleconsultations change
access to sarvices may not require long follow-up periods, paticularly if they are made
avalable to large populations. However, it may take enough time to secure multiple
vigts for individud patients to gauge ther saisfaction, and sufficient time for dinicians
to become familiar with teleconsultations with a variety of types of patient indications to
get ardiable measure of ther repective levels of satisfaction.

Any evduation of tdemedicine that is intended to determine its effect on hedth outcomes
must be long enough to capture the disease episode (for acute conditions) or normd
course and fluctuations of disease (to capture changes in chronic conditions). Even
longer follow-ups may be required to capture data on how the use of tedemedicine can
avert downstream progression of disease and adverse hedth events and their associated
hedth care costs Following up on longer-term hedth outcomes may require a more
concerted tracking effort, including capturing patient data at multiple stes of service. Of
course, increasing the time horizon of an evduaion generdly increases its cods, and
such evauations are subject to cost condraints. Further, managers and policy makers
usualy seek study findings sooner rather than later, so there often is pressure to complete
evduations in as short a time as possble.  Therefore, tdemedicine evduations should
provide a rationde for how the time horizons correspond to the endpoints or outcomes of
interest and any relevant condraints.
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MAIN FINDINGS

Much of the present study serves to confirm and reinforce the 1996 IOM evaluation
framework. The recent literature and interviews with telemedicine providers and other
telemedicine experts provided examples of, and otherwise helped to ducidate many of
the points raised by that framework.

In some cases, however, the present study provides greater depth or complexity,
identifies supplementd issues, and cdls into question the importance of ones included in
the IOM framework. Some of these differences between this report and the IOM’s derive
from an additiond four years of experience with tdemedicing including practica
findings aout the barriers to acceptance and use of telemedicine.

For example, this report addresses greater depth or complexity in the matters of
identifying appropriate comparators for tedemedicine evaudions (paticulaly the crucid
role of rembursement inequities) and in the types of incentives and disncentives that
aie from different economic perspectives of evduation. Examples of supplementd
issues identified in this report include the need to implement and interpret evaduations
with due consderation of technologicd maturity and time horizons that do not produce
mideading results, consderations for randomized design, the need to evauate progress
towad moving telemedicine programs into the hedth cae mandream, and the
importance of independent financid viability as a prospective evduaion criterion.  An
aspect of the IOM framework that is viewed as being of lower priority is the need for
continued emphass on measuring patient satisfaction.  The man findings described
bel ow incorporate and emphasize these issues of departure from the IOM framework.

As in evdudion of any hedth care technology, the evauation of tdemedicine can entall
various combinations of properties or impacts (access, technica properties, sdfety,
efficacy or effectiveness, codt, etc.) and methodologica aspects (evauation perspective,
sdection of comparator, time horizon, etc.). Among the telemedicine programs we
examined and experts we interviewed, the properties or impacts viewed as being of
highet evdudion priorities were patient access and “qudity” (comprisng some
combination of technica properties, efficacy or effectiveness, and appropriateness of
cae). These were followed by clinician acceptance and cost and other economic
impacts.  Of lower priority was patient satisfaction, not because it is unimportant, but
because it has so consgtently been demondrated to be high that continuing to emphasize
it in evauaion would be redundant. Safety was generdly regarded as not being a issue
for telemedicine.

Among methodologica issues, respondents emphasized the need to identify vaid control
groups to represent standard or usua care, as wdl as the chdlenges of doing so. Of the
many factors that could confound a comparison of the impacts of a telemedicine program
and dandard or usuad care, respondents most often pointed to differences in
rembursement, where usud care is rembursed in a routine fashion and telemedicine
sarvices are not reimbursed at dl, inadequately, or via non-routine or ingfficient means.
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The main findings of this report are asfollows.

1. A fundamentd condderation in evduding a tdemedicine application is specifying
the purpose, target audience, and the scope or focus of evauation. Although these
often are not draightforward decisons, each evaduation should specify a minimum set
of eements.

— Teemedicine technology often is a means to facilitate or transmit care, or is used
in conjunction with other technologies, therefore, it can be difficult to assess as an
independent intervention.  The technologicd scope of an evdudion may range
from a paticular dore-and-forward technology or a two-way interactive
televison system to afull teleconsultation network.

— In gengd an evduation should specify a least such dements as  hedth care
problem(s), patient population(s), technology(ies), practitioners or users,
setting(s) of care, and properties (or impacts or health outcomes) to be assessed.

— Bvduations should make explicit their purposes and intended users or target
audiences.  Knowledge of the intended users should affect the objectives, scope,
and presentation of findings of the evauation.

2. Patient satisfaction with tdemedicine has condgtently been demondraied to be
high. As such, resources for future evauaions may be better dlocated to areas of
higher priority.

— The great mgority of dudies to date indicate very high levels of patient
satidfaction, as pdients have given virtudly universd pogdtive responses to
receiving trestment to which they would otherwise not have access.

— Pdient satidfaction with telemedicine may now have been over-dudied. Multi-
question surveys of satisfaction can be a nuisance to patients in settings where
dinicians, patients, and other participants in telemedicine are seeking to edtablish
conditions that are as routine as possible.

3. Lack of rembursement for tdemedicine services has been a dgnificant confounder in
past evduations of tedemedicine  Future evduation efforts (eg., demondration
projects) should seek to edablish comparable reimbursement environments for
telemedicine and the usud care comparators whenever differences in reimbursement
might affect study results.

— Inequitable reimbursement conditions for tdemedicine vs usud cae may
confound findings &out dinician or hospital acceptance, access, utilization,
hedth outcomes (if dependent on utilization), and other evauation measures.
Reimbursement differences might not affect certain tedemedicine evduations, eg.,
of the technica performance of a system, ease of use, or operating costs.

— The adminidrative process for reimbursement should be the same as it is for usud
cae tha is there should not be an added adminidrative burden or less
convenience for securing reimbursement for telemedicine services  Non-exigent
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or separate billing procedures for telemedicine conditute further departure from
the hedlth care maingtream.

— Rembursament inequities pose disncentives that contribute to underutilization of
tdemedicine sarvices, induding initid and follow-up encounters, which in turn
affects determinations of their cost-effectiveness.

— Lack of conventiona reimbursement procedures (eg., capturing services data via
CPT codes) can hinder data collection and evauation.

4. The findings and utility of a tdemedicine evduation are likdy to be influenced by the
section of economic perspective(s) of evduation. To be of practicd use
evauations should account for one or more of multiple relevant economic
perspectives, eg., of dinicians, patients, hospitals, payers, or society-at-large.

— Cosgts and outcomes or benefits of tdemedicine programs accrue differently to
multiple stakeholders.  Accordingly, these dakeholders have different incentive
dructures for participating in or supporting tdemedicine.  Evauations should
account for perspectives of one or more of referring and consulting dinicians,
patients, hospitds, managed care organizations, third-party payers, society-at-
large, or others as appropriate.

— Due in pat to the rddive difficulty of accounting for patients direct non-medicad
and indirect cods, evdudaions from ther perspective have been insufficient.
Given the centrd importance of patient participation in telemedicine applications,
it isessentid that evauations from this perspective be properly undertaken.

— Physcan willingness to paticipate in, or sdtidfaction with, a tedemedicine
program may depend upon the physician’s form of compensation (eg., sdary vs.
fee-for-sarvice).  Persuading third-party payers of the codt-effectiveness of
tdemedicine may require demondraing that current rembursement for
teleconsultations may diminish downgream adverse hedth events and utilization
of sarvices.

— Determining agppropriate evauation perspectives should entall consderation of
the multiple gpplications of many tdemedicine programs, including for different
hedlth care departments and for educational and manageria purposes.

5. Tdemedicine comprises an evolving portfolio of technologies and applications.  As
such, any prospective evaluation must dlow for and be prepared to assess the impact
(on efficacy or effectiveness, codt, cod-effectiveness, etc.) of gpplications that may
not have been foreseen during the evauation design.

— Traditiond evduation methodology dtresses prospective  messurement  of
predetermined endpoints.  This gpproach is generdly appropriate for mature
technologies that have reached steady-dtate agpplications. However, this gpproach
does not account for evolving uses of technologies, such as those used in
telemedicing, that change their utility in practice.

— In many indances, the origindly intended applications of teemedicine programs
(e.g., teeconsultations or telepathology) have been overtaken or accompanied by
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other applications (eg., continuing education or management) that origindly were
unanticipated or congdered to be of minor importance.

— Bvduations of tdemedicine programs that mantan focus only on the
peformance of predetermined applications (some of whose utility may be
diminished during pilot or demondration dages) may ignore dternative
goplications, thereby yidding findings that underestimate the actud vdue of the
telemedicine program.

6. Pans for evdudion of tdemedicine programs should make explicit ther assumptions
regarding the reationship between the timing of evadudion and the maturity of the
telemedicine program, and the eva uations should be designed accordingly.

— Decison makers should recognize that dudies of telemedicine applications that
are prototypes or are not integrated into the hedth care maindream provide only
interim findings about the feashility of such gpplication, not how wdl they
operate as mature applications.

— The lack of technologicd or programmatic maturity has profound impacts on cost
evadudions in paticular. When dart-up cods are high and initid utilization is low,
the cost-effectiveness of a telemedicine application may appear to be unacceptably
high if it is taken to represent cost- effectiveness a a more mature stage.

— Further work is required to develop or adapt evaluation designs that take staged
approaches commensurate with technological maturity. This may be anadogous to
dages or phases of evauation used for other types of hedth care technology,
dthough the evauation modds themsdves that are used for pharmaceuticals and
medical devices are largdy ingppropriate for telemedicine.

7. Given the need to minimize the influence of known as wel as unknown sources of
bias in compadive dudies involving tdemedicing, it is dedrable to use randomized
designs whenever possble. Depending upon the investigation, it may be gppropriate
to randomize one or more of patients, physcians, or ddivery dStes.  However,
randomization is often impracticd or impossble for evduating tdemedicine
applications.

— Tdemedicine presents chdlenges to randomized design. Telemedicine
interventions are not aways discrete or sdlf-contained technologies (as in the
indance of many pharmaceutical thergpies). The causd dfects of
teleconaultations may be confounded by differences among the participating
physcians, among the participating delivery Stes, or among other factors.

— In addition to randomizing patients to ether teleconsultation or standard care, it
may be dedrable to randomize paticipating referring physdans to
teleconaultations or dandard care, and to randomize participaing clinics to
providing teleconsultations or standard care.

— For randomization to be successful, the number of patients (or other subjects) to
be assgned must be large enough to achieve a high probability of evenly
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digributing any prognogic factorss ~ This may not be practicd for many
telemedicine programs.

— If randomization of patients is not incorporated into an evaudion desgn,
investigators should provide a rationde for this If it is methodologicaly
desrable but impracticd to randomize physcians or delivery dtes, investigators
should provide a rationde for this including ther assumptions about the
gmilarities among physicians or among the ddivery Stes.

8. A recurrent weekness in tdemedicine evauations has been the lack of clearly defined
control groups. In general, a comparator should be the standard or level of care that
would be provided in the absence of the telemedicine intervention.

— The evduation desgn should specify, and judify, the comparator. For
teleconaultations, dternatives might include one or more of: no care, inadequate
or underspecidized in-person care locdly, in-person care remotdy (requiring
patient travel), ddayed in-person care remotely (requiring patient trave), or
delayed in-person care locdly (requiring physician specididt trave).

— Rather than methodologicaly preferable contemporaneous controls, telemedicine
evaudions have too often relied on higorica controls. Historical controls can be
aufficient if there is strong reason to assume that prevailing conditions have not
changed over time, and that the relationship between usua care and the outcomes
of interest has remained virtudly congant.

— Smilaly, desgns other than contemporaneous, randomized controls, such as
matched controls or pre- and post-test designs, may be more convenient, but have
methodological wesknesses.  Invedtigators should provide rationde for usng
these types of control groups, and address their implications for the vdidity of
sudy findings.

— As noted above, the exisence of reimbursement for usua care and its absence for
telemedicine services may undermine the vaidity of usud care as acomparator.

9. The time horizon for a tdemedicine evauaion should be long enough to capture the
dream of relevant hedth and economic effects that ae sufficient to detect any
differences in these between the intervention and control groups.

— Given the novdty of tdemedicine applications, it is inevitable that provider
inditutions, physcians, patients, and other paticipants will require some time and
practical experience to reach a steady-state of operation.

— Smilaly, given the inefficiencies of resource use that aise when inddling any
new technology or program, the costs of operating a dSat-up tdemedicine
operation will not reflect the true, longer-term running cogts of the program. The
results of evaluaions of cost or cogt effectiveness of tdlemedicine operations can
be very sengtive to the time pan of the evauation.

— The time horizon of a comparaive evauation of telemedicine should depend
upon the endpoints or outcome measures of interet. For example, the time
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horizons required to determine differences in access, patient satisfaction, and the
effect of early interventions on longer-term hedth outcomes and costs will differ.

10. In order to be successful, telemedicine must be integrated as smoothly as possible into
exiging, routine dinicd and adminigrative functions induding fadlities, scheduling
and gppointments, patient records, coding, and billing.

— Unlike mogt new technologies that diffuse smoothly into hedth care ddivery,
implementing telemedicine programs often presents departures from standard
means of hedlth care ddivery, adminigration, and financing.

— Tedemedicine evduations should didtinguish between any inefficiencies or lack of
acceptance that are inherent in telemedicine gpplications themselves, as opposed
to those that derive from an awkward fit between te tdemedicine gpplication and
the dinicd mainstream.

— In order to assess the integration of a telemedicine program into the hedth care
maindream, one should consder the program’s impact on practice patterns,
patient flow, and revenue dreams, dong with any resulting physcdan or
inditutional ressance to the progran.  These findings can contribute to
modifications toward achieving better integration of programs into ddivery
environments.

11. Independent  financia viability of a telemedicine program will increase its prospects
for integration into the hedth care mainstream and long-term success.

— The ability of mogt programs to achieve financid viability will depend on ther
ability to secure gppropriate coverage and adequate third-party payment for ther
services.

— The dngle most important evaduation criterion for any tdemedicine program may
be the extent to which it achieves independent financid viability.

— Proposed telemedicine programs should include multi-year business plans that
describe how the program will progress toward financid viability as outsde
funding from grants or other temporary sources diminishes. Such plans should be
consdered in any grants review process, and financid status with respect to these
plans should be regularly monitored.
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APPENDIX A: HHS TELEMEDICINE EVALUATIONS

Within HHS, the bulk of tedemedicine initiatives support and funding is provided by four
agencies.  the Agency for Hedthcare Research and Quadity (AHRQ), Hedth Care
Financing Adminigration (HCFA), Hedth Resources and Services Adminigtration
(HRSA), and Naiond Inditutes of Hedth (NIH). Despite funding from multiple
agencies, the utilization of teeconaultations remains low. The low leve of utilization
places limitations on conducting effective evaluations.

A. Agency for Healthcare Research and Quality

AHRQ's Center for Information Technology conducts and supports studies of hedth
information systems, computerized patient record systems, and medica decison andyss,
including data standards, automated medica records, and decison support systems. As a
paticipant in the naiond High Performance Computing and Communications (HPCC)
Program, AHRQ supports initiatives to promote increased speed and capacity of computers
and electronic networks, as well asto make the transmission of data more secure.

The Evidence-based Practice Center program, coordinated by AHRQ's Center for Practice
and Technology Assessment, is sponsoring a project by Oregon Hedth Sciences University
titled “Medicd Informatics and Telemedicine Coverage Under the Medicare Program.”

B. Health Care Financing Administration

In October of 1996, HCFA initiasted a demondtration project to alow reimbursement of
teleconaulting services by Medicae beneficiaies a 57 Medicare-catified fadilities.
The objectives of this project are to assess the feashility, acceptability, cost, quality,
and access to services that could be made available through Medicare reimbursement
for teleconsultation.

Prior to this demonstration project, HCFA contracted with the Universty of Colorado
Hedth Sciences Center (UCHSC) to peform a prdiminary study of telemedicine,
conducted during 1993-1995. HCFA evduated the program in terms of: 1) utilization, 2)
access to care, 3) dlinicd efficacy and cost-effectiveness, 4) qudity (both process and
outcome), and 5) reasonableness of charges (considered to be a component of patient
satidfaction).  This effort involved a literature review, deveopment of a conceptud
framework for the andyds of dudies examining effectiveness, sdected case dudies, a
review of coverage policies of private third-paty payers, and examination of utilization
review and qudity assurance/improvement modds currently in operation as pat of
exiging tdlemedicine systems.

The study concluded that few telemedicine services are actudly being provided. Regarding
cinicd effectiveness of tdemedicine most scientific literature a the time pertained to
teleradiology and telepathology. The report concluded that “very few papers had been
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published concerning other gpplications of tdemedicing, and the mgority of aticles tha
could be found were descriptions of applications rather than empirica research.

At the time of the prdiminay study of tedemedicine, there were no sudies of codt
efectiveness for any application of telemedicine, though some edimates were being
made of “potentid cost reductions’ due to the avalability of teleconferencing for
remote consultations and continuing education, in a report published by Arthur D.
Little, Inc., in 1992. The report concluded that “there were no data [to] test the vdidity
of the modd (outlined in the report) and thereby illuminate the matter of tdlemedicing's
possible cost effectiveness.”

A new HCFA demondration project on the use of telemedicine for management of
diabetes, titled “Informatics, Tedemedicine, and Education Demondration,” is using
goecidly modified home computers as “home tdemedicine units’ (HTU) linked to a
clinicd information sysem (CIS) mantaned by Columbia Presbyterian Medica Center
in New York City. The HTUs in patients homes dlow video conferencing, access to
hedth information and access to medica data Computerized devices read blood sugar
levels, check blood pressure, take pictures of skin and feet for sgns of infection, and
screen for other factors that affect the management of diabetes. These data are fed
eectronicdly to the data sysem a Columbia The CIS provides storage of clinica data
for use in the devdopment and application of patient care guiddines and dinicd
dandards.  Full-time nurse case-managers monitor the data and intervene if the data from
a patient vary from guiddines. Patients receive feedback, including clinicd daa such as
blood glucose levels, care reminders and suggestions on how to maintain good hedth.

The demondtration project is being conducted as an RCT. Hdf of the participants are
recelving the intervention, congsing of an HTU and dectronic services within a case
manager environment, and hdf continue to receve usua care for their digbetes. The
demondration conssts of two components. an urban component in northern Manhattan,
and arura component in upstate New Y ork.

The evaduation of this demongtration will congst of the following components:

= Phydcdian profile  This is an andyds of differences between physcians participating
in the demongration and those not participating. Possble comparison groups include
physicians approached for participation but who declined, and non-participaing
primary care physcians in the same geogrgphic aea.  HCFA hopes to gain insght
into whether specific characteristics of the physcian might affect the probability of
use of HTUs by the phydcian, which may have implications for the ultimete diffuson
of the technology.

» Patens of use andyds. This andyss will look a HTU utilization patterns over time
by project participants, including separate descriptions for rurd vs. urban, mae vs.
female, and younger vs. older participants.

= Andyss of access.  This will compare the participants randomized to receive the
intervention to the control group randomized to recelve their usud didbetes care,
using both an “intent to treet” and a“completer” anayss.
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= Andyss of qudity of life Sandard qudity of life quettionnaires will be used to
compare basdine measures to follow-up measures for both the intervention and the
control groups.

= Cog andyds. The primary andyss will be from the perspective of Medicare. The
total Medicare expenditures per person for the control group will be compared to the
totdl Medicare expenditures plus the intervention cods for the intervention group. A
secondary analysiswill consider non-Medicare covered expenses.

Other HCFA tdemedicine evduations include demondrations in Georgia ad West
Virginia

C. Health Resources and Services Administration

The HRSA Office for the Advancement of Telehedth (OAT) promotes the use of modern
telecommunications and information technologies to bring sate-of-the-art hedth care and
hedth information to every community, particularly medically underserved and isolated
regions. OAT has worked to expand HRSA's evauation activities and coordinate the
devdopment of evaduation tools with other agencies supporting tdemedicine.  Funding
for tdemedicine initiatives occurs through two grant prograns 1) the Rurd
Telemedicine Grant Program and 2) the Rura Health Services Outreach Program.

The gods of the Rurd Teemedicine Grant Program are to improve access to qudity
hedth services for rurd residents and reduce the isolation of rura practitioners through
the use of telemedicine technologies. The program’ s objectives areto:

= demongrate how tedlemedicine can be used as a toal in developing integrated systems
of hedlth care, thereby improving access to health services for rura resdents; and

» evduate the feadhility, codts, appropriateness, and acceptability of rurd telemedicine
services and technologies.

Eleven projects were funded in FY94 for a three-year project period, and 18 projects
were funded in FY98 for a three-year period. The HRSA Office of Rura Hedth Policy
(ORHP) origindly administered this program. However, these activities were charged to
the OAT when it was organized in August 1998.

The Rura Hedth Services Outreach Grant Program funds projects to support the direct
delivery of hedth care and related services, to expand existing services, and to enhance
hedth sarvice ddivery through education, promotion, and prevention programs.
Outreach grants require the establishment of anetwork that is composed of three or more
hedth care organizations, or a combination of hedth care, socid service, and other
organizations tha support the deivery of hedth sarvices  The grant program is
administered by ORHP, however those projects concerning tdemedicine are managed by
OAT officers. In 1997, ORHP published Exploratory Evaluation of Rural Applications
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of Telemedicine, which includes a naionwide survey of dl rurd hospitds, a follow-up
survey of those indicating tdlemedicine capability, and Ste vists a four programs.

D. National Library of Medicine

The Nationa Library of Medicine (NLM) offers two programs to encourage the use and
devdopment of telecommunications infrastructure.  The High Performance Computing
and Communications Program funds Internet access for hedth professons engaged in
education, research, clinica care, and adminidration. The second program supports
projects that develop and demondrate the use of the Nationd Information Infrastructure
in hedlth care, dinical research, and public hedth.

In October 1996, NLM awarded 19 multi-year telemedicine projects intended to serve as
modelsfor:

= evauating theimpact of telemedicine on cog, qudity, and access to hedlth care;

= assessng gpproaches to ensuring confidentidity of eectronicaly tranamitted hedth
data; and

= tedting emerging hedth data standards.

Two additiona projects were awarded in September 1997. As appropriate, projects are to
review and apply recommendations from the 1996 IOM report and the National Research
Coundcil publication, For the Record: Protecting Electronic Health Information.

E. Indian Health Service

The Indian Hedth Service (IHS) is funding 40-50 smdl telemedicine programs across the
country. To date, the IHS has peformed few forma evauations. It performed a cost-
benefit andyss on tdeadiology, which incduded excusvdy dore-and-forward
technology. The IHS aso evduated patient and clinician perceptions of a telepsychiatry
program for Soux children with Attention Deficit Hyperactivity Disorder (ADHD) in
South Dakota. The focus of the evauation was to compare measures of satisfaction
between in-person and two-way interactive clinicd encounters.  Interactions were
sysdemdicdly rated by the evduating physcian, the child patient, and the child's parent
or guardian. Provider reaction to and judgment about the interaction was evauated by an
8-item quedionnaire (containing a 5-point Liket scae) modified from Smonian & 4.,
1993. Child satisfaction with the interaction was measured using 7 of the 8 items of the
Metro Assessment of Child Satisfaction (Smonian et d. 1993). Parent satisfaction with
ther child's hedth care vist was measured using the Pediatric Satisfaction Questionnaire
(Finney et d., 1990), a modification of the Medicd Interview Satisfaction Scae (Wolf et
d., 1978). A totd of 48 dinicd interactions were included in the study, 20 of which
wereinitid consultations. The results were asfollows.
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= The dinidean was dgnificatly less sidied with the initid encounter in the
audiovisud (AV) mode. This difference was not found for follow-ups, perhaps
because the dlinician fdt the thergpeutic rdationship with the family was dready
established.

= The Child Satidaction evduation yidded no ggnificant differences between ondte
and AV interactions for ether initia consultations or follow-ups.

= The parent questionnaire yielded no sgnificant differences between the AV and the
ongite conditions for ether initid evaduations or follow-ups.
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APPENDIX B: RELEVANT LITERATURE REVIEW FINDINGS

A review of the current literature was conducted to update, as appropriate, the IOM
evaduation framework. The god of the literature review is to updae the IOM sudy with
awy rdevant informaion having aisen within the last three years, and second, to
supplement any gaps that may have been identified.

A. Literature search strategy

The literature review was conducted by a direct search of the MEDLINE database
(citations of peer-reviewed journd literature), the primary bibliographic database
maintained by the Nationd Library of Medicine.

To identify perttinent aticles, we gpplied sdected Medical Subject Headings (MeSH)
terms as shown in the table beow. We excluded articles written prior to 1996 to avoid
overlap with those articles cited in the IOM report. The search emphasized dlinica
encounters and congaultations in telemedicine, as opposed to such aress as teleradiology,
telepathology, and reviews of specific technologies or equipment.

The citations provided in the reference section of this document represent the selected list
of petinent aticdes chosen from the initid lager st of atides rexulting from the
literature search.

Literature Search Methods

Database Type Database Name Years MeSH

NLM** MEDLINE 1996-Present Telemed*
AND Cost-benefit Analysis
AND Evaluat*
AND Framework
AND Evaluation Studies
Evaluation
AND Framework

HealthSTAR 1996-Present Telemedicine

AND Evaluation

AND Cost-benefit analysis

AND Evaluat*

AND Framework

AND Evaluation studies
Evaluation

AND Framework

**All NLM searches were bounded by the subheadings: economics, education, legislation and
jurisprudence, organization and administration, standards and statistics and numerical data.
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B. Findings

The mgority of telemedicine programs are in the earliest stages of usage. As asserted by
Bashshur (1998), the absence of mechanisms for reimbursement and related funding for
telemedicine programs will continue to congrain the maturation of such programs, in turn
preventing gppropriate evauation.

The findings from the recent literature are broken into two broad categories:
1. Iterated points of the IOM evauation framework.

2. Supplementary points of the IOM eva uation framework.

In generd, little new information is offered by the recent literature. Mot often, articles
retate or echo the findings of the IOM framework. Given that the IOM framework is a
comprehensve dudy, includes an extendve review of the literature, and was completed
in 1995, thisis not unexpected.

Severa broad issues arose from the literature review that could add to the IOM
framework, and which are incorporated into the present report. Fird, evauations of
telemedicine should take into account the maturity of the program being evaduated (eg.,
pilot versus a “seady state€’ programs). Second, integrated into any evauation should be
a more substantiad and specific codt-effectiveness analyss to adequatdly take into account
the unique nature of teemedicine egpplications.  Third, an appropriately rigorous
methodology should be applied to the evauative process to ensure that the data gathered
are useful to the hedth care community and those that it serves, providing evidence-based
findings that can be wed to support coverage decisions as appropriate.  Findly, a staged
goproach to evduation, smilar to that used for pharmaceuticals, is suggested. These four
points are addressed in following sections.

Among the points arisng in the recent literature that reinforce the IOM framework are:
1) the need for a sengtivity andyds to take into account potentia changes in the
goplications, conditions of use or cost of a technology, and how these might affect
outcomes or costs of interest, 2) the necessity d developing appropriate outcomes, and 3)
the unique chdlenges to devdoping an evduation of a tedemedicine program. These
points are addressed below.

1. lterated Points of the IOM Evaluation Framework

Much of the literature on evadudion of tedemedicine written since the IOM report has
concurred with or further éucidated the information provided in the 1995 framework.
Broad categories raised in the recent literature that enhance the |IOM framework include:

= development of gppropriate outcomes,
= the necessity of asengtivity andyss and
= chdlengesinherent in setting up an evauation of atelemedicine program.
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These points offer initid guidance in further developing a conceptuad framework to
supplement the IOM evauative framework.

a) Development of appropriate outcomes

The issue of choosing the appropriate outcomes is addressed in the IOM framework,
though the issue may be approached from severd new perspectives not directly addressed
by that report. The recent literature echoes outcomes noted in the IOM framework, such
as clinica outcomes, hedth outcomes, patient and provider satisfaction, long-term versus
intermediate outcomes, and others.

A point rased in the recent literature addresses more specificaly the level a which the
outcomes are assessed.  Seveard aticles cadl for a move away from assessment of
individua technologies toward assessment of how a telemedicine program would work at
the hedth care system level, or societd level. Bashshur (1998) argues that “a number of
these [technology specific] issues ae no longer of concern ... the question of clinica
safety should be put to rest.”  Siwicki (1997) concurs, arguing that the technology behind
the medicine has been adequately demonstrated. What is needed now is “a vast number
of legitimate, in-depth dudies that spel out that telemedicine ddivers qudity hedth care
that is cost-€effective”

Taylor (1998) addresses at length the issue of appropriate outcomes. Leves of
assessment may include an improvement in the well-being of a popuation, a reduction in
the costs of providing a service, an increase in the knowledge of generd practitioners, an
improvement in the quaity of information received, or increased patient compliance.
Taylor's generd agument is that evaudions of gspecific technologies and pilots are
anecdotd and do not greetly increase the level of knowledge with regard to system
evduation. More useful, Taylor argues, is an assessment of the effects of telemedicine
systems, rather than the more narrowly focused assessments of individud technologies.

b) The necessity of sensitivity analysis

As mentioned in the IOM discusson and restaed severd times in the literature,
tdemedicine is a dynamic fidd.  Technology is condgantly improving, and new,
sometimes unintended applications are continudly arisng. However, as in the evauation
of any technology, a datic evauaion may be obsolete by the time it is completed. Given
this dtudion, it is essentid to integrate into any evaduaion a sendtivity andyss that
would attempt to account for such potentid changes in the applications, conditions, use,
or costs of tedemedicine technology, and how these might affect outcomes or cods of
interest, as well as other unintended uses and consequences (Bashshur 1998, Crowe 1998,
Sk and Sanders 1998). Further, an ongoing evauation built into a teemedicine
program may be most effective in assessng the true success or lack of success of a
maturing program.  Such a sendtivity analyss reflects the essentid principles for an
evauation framework.
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c) Challenges to developing an evaluation of a telemedicine program

Mintzer (1997) proposes a number of lessons learned from andyss of a program
involving thirteen tdemedicine networks funded in 1994 by the HRSA Office of Rurd
Hedth Policy’s Rurd Teemedicine Program.  While many of these points do not have
direct implications for evduation of tdemedicing they collectivdly represent the
necessary backdrop for conducting an effective evauation.  Knowledge of these
chdlenges integated into an evduative framework would alow those conducting
evduations to account for, and possbly avoid, smilar pitfdls. These include the
following, athough some of these points were dso made in the IOM framework.

= Expect to expend consgderable effort in traning and convincing practitioners to try
telemedicine.

= Utilization isaslikdly to be initiated by specidists as by rurd practitioners.
= Look for non-conventiond clinicd applications.

= Conduct a thorough needs assessment and have regularly scheduled tdlemedicine
clinics

= Trangmisson cods are high and need to be factored into long-term plans for
sugtaining a telemedicine network.

= Confidentidity and privacy may be bigger concernsin theory than in practice.

This same aticle contans a comparison of dat-up chdlenges versus operationd
chdlenges. While dart-up issues centered on ddays in obtaining equipment, phone
connections, and properly working hardware and software, operationd issues included
problems such as equipment resding in inaccessble aess (eg., fa away from
emergency room gaff), or off-hours inaccesshility (i.e., equipment located in a room that
is normaly locked during the night shift).

Other dart-up issues cited by Mintzer included provider reluctance to use tdlemedicine
and lack of provider comfort with equipment. An aticle written as an interim report of a
telehome hedth project evduation cited as additiond bariers the concerns among daff
that the technology would replace the nurses, and tha the physicd distance between
patient and provider would thresten their professond rdationship with patients (Johnston
1997). To dleviae some of these concerns, those conducting the study implemented a
communications plan to keep daff involved in project deveopment, and atempt to
preempt misperceptions regarding the program.

As mentioned, these lessons learned should be viewed as precursors to carrying out an
evduation of tdemedicine that will both be implemented and executed in an efficient
fashion and yield worthwhile results.
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2. Supplementary Points to the IOM Evaluation Framework

Severd man issues were rased in the recent literature that supplement the IOM
framework in important ways. These points are outlined below.

a) Pilot Versus “Steady State” Evaluation

A tdemedicine program in the very early stages of maturity will have very different cogts
and results than a program that has matured to a steady dtate. Evaluation of a telemedicine
program past the initid pilot phase and into the deady dtate phase of implementation is
necessary to assess fully and accuratdy the viability of such a program. As one measure,
the costs associated with a pilot program are different, and often greater, than those
asociated with a more mature program.  In some cases, this is due to the lack of economies
of scde, or early cost burdens associated with extengive training, saff familiarization, and
equipment set-up. As Crowe (1998) states regarding communication costs, “The collection
of data on communication cods, often the mgor pat of sysem cods in a pilot
telemedicine project may not necessarily reflect the codts likely to be incurred in a mature
tedemedicine system.”  Mintzer (1997) cites other chalenges of evauating a pilot
telemedicine program versus amature program. These include:

= ddaysin obtaining equipment;

= deaysin getting telephone connections made;

= equipment and software technicd difficulties;

= traning of new or inexperienced &ff;

= provider rdluctance to use telemedicine; and

= deveoping comfort among staff who will be using the telemedicine.

The point a which a program matures into a Seady date varies for each program.
Further, it may be difficult to place a time limit on the pilot phase, as it has been shown
that even two years may not be enough for a program to reach a steedy date (Mintzer
1997). As a supplement to the steps for evauation planning, this aspect of telemedicine
evauation should be taken into account to ensure reliable outcomes.

b) Cost-effectiveness Evaluation

Because st structures and expenditures change over time, the issue of how to best carry
out a codt-effectiveness evauation of tdemedicine is dosdy rdaed to evauation of
programs & the pilot versus mature stage. Crowe provides extensve consderation of this
topic in a codt-effectiveness andyds of tdemedicine published in 1998. Specificdly
addressing the issue of evduation of pilot versus mature programs, Crowe dates, “There
is a problem that a hedth-related telemedicine service may be evauaed in isolation as a
pilot project, but, as a mature service, may be integrated with other services such as tele-

TheLewin Group, Inc. 52 December 2000



education and telebanking for a rurd community.” Exhibit 1 provides a breskdown of
cost types, as according to the article by Crowe (1998).

Exhibit 1: Cost Types for Telemedicine Evaluation

Cost Type Cost Elements

Project establishment costs = Preparation of submissions for funding approval

= Selection processes to decide which projects are to proceed

= Recruitment of staff

=  Feasibility studies

=  Preparation of tenders for equipment

= Selection and installation of equipment

= Revision of organizational arrangements

= consultation with staff

=  Training of staff in new systems and procedures and in use of equipment

= Establishment of an evaluation framework involving procedures for the
collection and analysis of data for both the status quo and the new initiative
and often involve computer staff

Equipment costs = Computers and associated hardware (modems and video boards)
=  Videoconferencing and document display software
Maintenance costs = Suggested that maintenance charges be calculated at 10-15% per year of

the capital cost of the equipment
=  Travel times and costs
= Downtime loss

Communication costs =  Because of economics of scale, communications costs should decrease
substantially in a mature program
Staffing costs = Asuccessful telemedicine program (in a steady state) should make

demands on staff time less, and should therefore cost less

= Suggested that an hourly rate is used for staff specialists and an
appropriate fee for visiting consultants

Source: Crowe (1998)

Sk and Sanders (1998) also address the issue of cost-effectiveness andyds of
telemedicine programs, citing the need to specify the full range of actud dternatives and
the unique bariers to cod-effectiveness andyss  “Multiple uses of a tdemedicine
sysem may have joint codts that are difficult to apportion to one sarvice, the existence of
a sysem may lead to expanded indications of use, and technologicd change may make
an evauation outdated.” Sisk and Sanders outline some of the potential cost implications
of ateemedicine program, briefly summarized here asfollows:

=  any savings and expenditures incurred in tregting a patient earlier in the course of the
condition;

= changesin the productivity of hedth professonds,

= patient time saved; and

= changesin trangportation costs.
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The above costs and benefits of a telemedicine program accrue both to society, in
generd, and to the paty responsble for payment of the rdevant hedth care services, in
particular. However, the costs and benefits to payers of tdemedicine are particularly
dynamic, as changing times in the hedth insurance marketplace illuminate opportunities
for savings among payers. Hidoricdly, a lack of insurance coverage for telemedicine
sarvices has been an impediment to adoption with fee-for-service payment.  Under
capitation payment and fixed budgets, however, providers have financid incentives to
use the mogt efficient method to ddiver sarvices. With the expanson of integrated hedth
care ddivery systems and such capitated payment arrangements, plans and providers are
likdy to weigh a broader range of codts againg potentid benefits in deciding about
invetments in teemedicine.  While some of these points are made within the IOM
framework, the articles by Sisk and Crowe add vaue to the framework by considering
these points from an economic andyss slandpoint.

c) Rigorous Methodology

In the context of higher standards for evidence-based hedth care, rddively few studies
have been conducted that gpply a rigorous methodology to the study of tedlemedicine. This
isanecessary firgt step in developing aframework for evauating telemedicine programs.

Problems mentioned in the literature include smal sample szes, flawed study design, ad
inaccurate and imprecise measurement (Bashshur 1998). Suggestions to improve current
methodology include pooling of data across programs, using randomized controlled trids
(RCTs9), and case control studies with relevant meta-andyses (Yelowlees 1998). Nitzen
et d. (1997) atempted to ensure methodologica rigor by establishing a gold standard,
requiring that each patient be examined by multiple physcians conducting the in-person
vidgts and tdeconsults within a very short time span, and conducting meatched-pair
andyses on dl sudy data. Findly, the researchers caculated kappa coefficients, both for
comparison of ther findings with other dudies and as a check on ther success in
reducing bias in the study design (Nitzen et d. 1997).

In the fird of a two-part series, Taylor (1998) proposes a comprehensve set-up of
tedemedicine evauation. The aticle broadly outlines an evduation of tedemedicine
conggting of three phases:

1. identification of the technica specification of equipment required for the particular
telemedicine gpplication;
2. teststo ensure that the evduation is being conducted in the gppropriate settings; and

3. edablishment of a set of sandards and guiddines to ensure that the telemedicine
system is used to the best advartage.

By conddering a specific dudy (which is generdized here), the evduative process
gpecifics are broken into four elements, each of which has key issues associated with it,
as summarized in Exhibit 2.
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Exhibit 2: Elements and Key Issues of a Sample Evaluation

Element Key Issues
Select a set of cases to provide a sitable basis for " Anadequate number of cases must be used.
answering the questions of interest. = Awkward or difficult cases must be included.

= The range of cases should reflect the specific
questions addressed in the study.

Interpret cases both 1) using telemedicine (the study = The roles of the study and control groups must be
condition) and 2) not using telemedicine (the control clearly distinguished.
condition). =  The situations in the study and control groups should

be comparable.

= Any possibility of confounding or transfer between the
conditions should be minimized.

= Subjects should be given clear instructions and, if
appropriate, training in the use of the new technology.

Interpret cases to develop a “gold standard.” = Ifitis not possible to establish a gold standard, then a
design, which does not require a gold standard, may
be better.

= Any effect whereby determining the gold standard
systematically excludes cases should be minimized.

= [fagold standard is required, it should be established
independently of the control and the study conditions.

Compare the conclusions of interpreters in the study = The statistical analysis used should be appropriate to

and the control conditions to the gold standard and the question being answered.

indices of diagnostic accuracy. = The conclusions drawn should be clearly warranted by
the analysis.

= Statistics should not be used unnecessarily.

Source: Taylor (1998)

d) Staged Approach to Evaluation

As mentioned in the IOM framework and the recent literature, a sengtivity andyss is an
esentid agpect of any tdlemedicine evduation.  Taking this need into account, one
possible gpproach to evaluaing telemedicine programs at the technology levd may be a
staged approach smilar to that currently in practice in the pharmaceuticd indugry (i.e,
preclinical testing, Phases I, II, I1l, and IV). This is presented by DeChant et d. (1996) in
an aticle titled “Hedth systems evauation of tdemedicine a staged approach” in which
comparisons are made to the method by which pharmaceuticas are devel oped.

DeChant et d. propose an andogous set of stages for tedemedicine, and that “in each
dage of the andyss, the evduation is tallored to the technology's state of development.”
These results would then be used to improve the technology before dissemination occurs.

The method entalls addressng to varying degrees the three primary concerns outlined in
the IOM framework: qudity, access, and cost. DeChant et d. argue that not dl three of
these components would play a role in each stage of the process, but should be
consdered only as appropriste. The intent is not only to adopt the evaduation to the
maturity of the technology, as appropriate, but to integrate into this methodology aspects
from the evauation of pharmaceuticas in order to better “capture telemedicine's
potential to produce sysemrwide change” Such a staged approach may provide a
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method for teking into account the mauration of tedemedicine technologes over time,
and the resulting effects on important outcomes.

e) Other Issues

Other issues that were included in the recent literature, but not expanded upon
extengvey incdude the following.

= Ssk and Sanders (1998) raised the issue of economic discounting when conducting
evduations. This “reflects the fact that people place a higher vaue on events in the
present than in the future, and that funds (or effort) invested in the present can regp
interes over time” While this is a somewhat less critical point in conducting an
evduation and is not specific to telemedicine, evauators of tdemedicine should be
aware of and take into account this added factor.

= Bashshur (1998) and others point out that a “triage sysem” may be necessary to
avoid potential over-utilizetion of tdemedicine technology.  This should include
edablishment of specific tdemedicine-related protocols to reduce arbitrary or
frivolous use of the technology. While this is primarily a program development issue,
an implication for evauation is the determination of gppropriateness and necessity of
technology utilization. That is, one aspect of an evaudion should be whether
tdlemedicine is being used in an gppropriate fashion, and when necessary.
Appropriateness evaluaion may be done retrospectively (eg., through medica record
review) or prospectively, as a method to supplement clinical decison making.

» Faand et d. (1997) conducted a study designed to examine, in pat, the “clinica
problem-solving processes in the context of a telemedicd consultation, in order to
verify to wha extent the technologica environment preserves the characteridics of
medica reasoning that are known to occur in more traditiond clinica settings” This
represents a somewhat unique approach to evaluating tdemedicine, focusng on the
actud interaction and subsequent consequences of the interaction rather than the
effectiveness or utility of a technology. They concluded that an evauaion should
take into account the interacting problemsolving moddities that may be encountered
in the context of telemedicine consultation, that is, the reasoning that a hedth
professona may use to make a clinica determination, and the changes, if any, in the
interaction between the physician and the patient.

C. Conclusions

Elements drawn from the recent literature, including those concurring with the IOM
framework and those tha may augment the IOM framework, provide an initid
understanding of the current state of knowledge regarding evduation of tedlemedicine.
Based on the recent literature, the IOM framework may be augmented in the following
ways. (These are incorporated into the present report.)

= Take account of the maturity of the program (pilot vs. steady date) in evauaing any
telemedicine program.
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» Integrate into any telemedicine evauation a specific codt- effectiveness andyss.

= Apply an appropriately rigorous methodology to the evauative process to ensure
that the data gathered are ussful to the hedth care community and those that it
serves, and to provide evidence-based findings that can be used to support coverage
decisions as appropriate.

= Take a daged approach to evaluation of tedemedicine programs to account for the
maturation of tdemedicine technologies over time and the resulting effects on
outcomes.

There has not been a subgantid amount of new information on telemedicine evaudion
gnce publication of the IOM report. This outcome was not unexpected, however, given
that the IOM framework is rather extensve, includes an in-depth review of the pertinent
literature, and was developed rddively recently. In desgning future evduations of
telemedicine activities, evauators should consder carefully the IOM framework and the
supplementa evaluation aspects identified in the present report.

TheLewin Group, Inc. 57 December 2000



APPENDIX C: SITE-VISIT INTERVIEW PROTOCOL

(This protocol was used as a generd guide in conducting Ste visits to ensure that
discussions covered a broad range of issues.)

On what area of evaluation do you think evaluators of telemedicine should be
focusing? (Pleaserank in order of most to least important.)

Qudlity of care and hedth outcomes

=  What types of hedlth outcomes measures are gppropriate for telemedicine evaluation?

= What questions can evduators ask to determine the effects of tdemedicine on hedth
(clinicdl) outcomes compared to the alternative(s)?

Accessto care

= What types of access measures are gppropriate for telemedicine evaluation?

= How can evduators determine the effect of telemedicine on the use of services
(utilization) or the leve or appropriateness of care compared to the dternative(s)?

= How can evauaors determine if and how tdemedicine affects the timdiness of care
or the burden of obtaining care compared to the aternative(s)?

= What quedtions can evauators ask to determine the bariers to utilization of
telemedicine?

Costs and Cost- effectiveness

= What questions can evaluators ask to determine the costs of a tdemedicine
goplication for participatiing hedth care providers or hedth plans compared to the
dternative(s)?

= What questions can evauators ask to determine the costs of telemedicine for patients
and families compared to the dternative(s)?

= What questions can evauators ask to determine the codts for society overall compared
to the dternative(s)?

= Wha questions can evaluators ask to determine how the_costs of telemedicine relate
to its benefits, compared to the dternative(s)?

= What types of cost evauaion measures are appropriate for telemedicine evauation
(e.g., cost benefit, cost- effectiveness, and cost minimization)?

Patient perceptions
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= How can evauators determine if patients are satisfied with the tdemedicine sarvice
compared to the dternative(s)?

Clinician perceptions

= How can evduators determine if atending and consulting dinicians are satified with
the telemedicine application compared to the dternaive(s)?

= Bdow is alig of quedtions that we have collected from the IOM framework. Which
of these questionsis more important? Lessimportant? Irrelevant?

What is the perspective of the evauation? Society? Network? Site? Physician?

What is the (1) setting of care (e.g., hospitd or physcian's office); (2) condition
being treated (e.g., dermatology or psychiatry); (3) technology used (eg., store-
and-forward)?

What is the dternative to which tdemedicine is being compared? That is, what
would happen in the absence of tdemedicine, or smilarly, what is the control
group in the evauation?

How is success measured?
How is the tdemedicine implemented? That is, is it wdl-integrated into patient
care? Doesit effectively meet population needs?

How is the progran deding with issues such as confidentidity, privacy,
equipment and protocoals, if at al?

= At wha point in a progran’'s devdopment (i.e, its life cycle) should an evauation
begin?

= What types of research design/evaduation methods do you fed are most appropriate
for tdlemedicine?

large randomized controlled trid (RCT);

smdl RCT;

nonrandomized tria with contemporaneous contrals,
nonrandomized trid with historica controls;

cohort study;

case-control study;

cross-sectiond study;

surveillance (e.g., using registers or surveys);

series of consecutive cases,

sngle case report.
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= Based on your experiencelknowledge of telemedicine evauation, do you beieve that
auffident sdentific rigor has been agpplied to current and past evaduaion of
telemedicine?

=  Please comment on how telemedicine evaluation is best conducted with respect to the
following methodologicd factors.

perspective of analyss (e.g., Society, payer, provider patient)
accounting of direct costs (medica and non-medicd)

accounting of indirect costs (e.g., loss of productivity, patient time)
use of charges or prices versus actua costs

choice of time horizon for analysis (i.e,, short-term versus long-term)
use of sengtivity anayds

= To what degree do you fed reimbursement drives and/or directs use of tedlemedicine
sarvices, and subsequent eva uations of such programs?

= What do you see as the emerging issues (in terms of policy and evduation) within the
fidd of tdemedicine?

TheLewin Group, Inc. 60 December 2000



APPENDIX D: TELEMEDICINE EXPERTS INTERVIEWED

Thelma Armstrong — Eastern Montana Telemedicine Network

Susan Capalbo — Associate Professor, Dept. of Agricultura Economics, Montana State
University, Trace Research Center

Catherine Finley — Hedth and Human Services Policy Andyst, Southern Governor’s
Association

Bill Grigshy, Ph.D. — Senior Research Associate, Telemedicine Research Center

Susan Gustke — Executive Director, Eastern Area Hedlth Education Center

Michael Hillman, M.D. — Marghfidd Clinic Telehealth Network

Douglas Perednia, M .D. — Director, Advanced Teemedicine Research, Telemedicine
Research Center, Oregon Hedlth Sciences University

CurtisRooney, J.D. — American Hospital Association

Jay Sanders, M .D. — Globa Teemedicine Group

Bill Swicki — Senior Editor, Health Data Management, Faulkner & Gray

DennisVidmar, M.D. — Captain MC, U.S. Navy, Department of Dermatology; Walter
Reed Hospital, Department of Dermatol ogy

Margaret VanAmringe — Vice Presdent, Externd Reations, JCAHO

Robert Waters, MPA, J.D. — Partner, Arent Fox; Center for Telemedicine Law

William Weissert, Ph.D. — University of Michigan, School of Public Hedlth

Pamela Whitten, Ph.D. — Michigan State University, Tdemedicine Program
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