TELEMEDICINE AND e-HEALTH
Volume 12, Number 5, 2006
© Mary Ann Liebert, Inc.

Policy
Research Recommendations for the American
Telemedicine Association
ELIZABETH KRUPINSKI, Ph.D.,1 SUSAN DIMMICK, Ph.D.,2 JIM GRIGSBY, Ph.D.,3
GREG MOGEL, M.D.,4 DENA PUSKIN, Sc.D.,5 STUART SPEEDIE, Ph.D.,6
BETH STAMM, Ph.D.,7 BONNIE WAKEFIELD, Ph.D.,8 JOHN WHITED, M.D.,9
PAMELA WHITTEN, Ph.D.,10 and PETER YELLOWLEES, M.D.11

ABSTRACT
The American Telemedicine Association (ATA) convened a panel of experts to generate a research agenda for the telemedicine community to further support and promote the long-term
acceptance and use of telehealth. Three principles to guide research and four key areas within
which research is greatly needed were identified. These four areas are technical, clinical, human factors and ergonomics, and economic analyses. It is the hope of the panel that the research recommendations put forth in this document will give investigators the inspiration,
tools and goals to make this happen.

INTRODUCTION

T

ELEHEALTH TECHNOLOGIES, which embrace
telemedicine, are being used in an everwidening array of applications and environ-

ments, and there is a substantial body of literature advocating their use and general utility.
The existing body of literature, however,
ranges from purely anecdotal accounts of telehealth applications through well-controlled
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randomized clinical trials.1–6 Because in part to
the inconsistent nature of the literature, there
have been questions raised about the quality of
telehealth that may be dramatically slowing its
integration into the healthcare continuum. In
response to this problem, Thelma McClosky
Armstrong, immediate past president of the
American Telemedicine Association (ATA)
convened a panel to formulate a research
agenda for the ATA. The panel members,
which comprised the authors of this paper, are
regarded as experts in the area of telehealth research.
The recommendations were generated via
group consensus via phone and e-mail communications, based on individual reviews of
the literature and expertise each member
brought to the panel. The intent of this agenda
is to provide research guidance to the telehealth community in order to further support
and promote the long-term acceptance and use
of telehealth. It should be noted that in the context of this paper we are using the general term
telehealth, and other nomenclatures such as
telemedicine and e-health are presumed to fall
under this general heading.

sults are typically used to guide and manage a
program in both the short and long term. Although assessment methods can be generalized
and used by other programs, the results from
one program rarely apply directly to another.
This document does not address this type of assessment given its program specific and idiosyncratic nature.
Research on the other hand refers to investigations that are generally hypothesis driven
and generate results that can be generalized to
the broader telehealth community. Although
many research strategies are hypothesis driven
and collect what it considered quantitative
data, there are a number of very prominent and
acceptable qualitative research designs that can
be used as well. For example, Grounded Theory falls into the qualitative research design
area and rather than have set hypotheses guide
the data collection and analysis, the data (e.g.,
interview responses) are analyzed for recurring
themes and relationships in order to generate
an understanding of the phenomenon under
study.7,8

UTILIZATION OF EXISTING TOOLS,
PARADIGMS, AND MODELS
PROGRAM ASSESSMENT
VERSUS RESEARCH
At the outset, a distinction is made between
telehealth (or program) assessment and telehealth research. Assessment or program evaluation refers to a process applied to an individual program for quality assessment/quality
control (QA/QC), tracking of cases, and other
related activities designed to characterize what
a program is doing. For example, a common
method to assess the success of a program is to
“measure against the mission.” Mission statements or yearly plans typically have clearly
identifiable goals, and stakeholders can, on a
periodic basis, review these goals and determine if they have been met and to what degree.
Broadly stated goals such as “we will promote
the use of telehealth” are usually assessed subjectively; while more concrete goals such as “in
the coming year we will serve 20% more patients via telehealth” can be assessed objectively by comparing hard data. Assessment re-

It is clearly not possible (or desirable) to mandate how research should be done. The panel
recommended strongly, however, that whenever possible established research methods and
statistical analysis tools be used. For example,
it is a very common practice in telehealth research to survey those involved in various aspects of a telehealth encounter (e.g., referring
clinician, consulting clinician, patient). Survey
data can be extremely useful, but if the survey
tools are not developed properly (e.g., analyzed for content, criterion, and construct validity) they often generate data that are not reliable or valid. Although the basics of survey
construction and analysis can be found in any
number of introductory statistics books,9 it is
also important to utilize methods developed
for a particular focus or field if they exist. For
example, if a survey is being developed to determine what factors induce patients to seek
out or request telehealth services, it might be
beneficial to examine the methods and styles
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used in the construction of consumer satisfaction surveys.10 If, however, a survey is being
developed to assess how participants feel they
interacted with a remote group during a telefacilitated cancer support group session, methods from social psychology and the study of
group dynamics would be more appropriate to
utilize.11 In some cases, research topics such as
quality of life are so well studied in healthcare
evaluation in general that the existing survey
instruments (e.g., World Health Organization’s
Quality of Life Instruments) are firmly established and often regarded as the standard tool
to use.12 If such validated and widely used
tools exist, it is highly recommended that they
be investigated for adaptation to and use in
telehealth studies.
It is also recommended that if validated
models exist within a particular area of investigation, these models be used and tested for
potential appropriate use in a telehealth context. For example, when investigating the impact of telehealth on a particular health behavior (e.g., medication compliance) one could
frame the research project in the context of the
Health Belief Model (HBM).13 These models
and their underlying assumptions can be used
to generate testable hypotheses and guide experimental design and analysis. For example,
the HBM tries to explain and predict health behaviors by examining an individual’s attitudes
and beliefs. The model has three core assumptions regarding the likelihood that someone
will engage in a health-related action (e.g., a patient with diabetes will regularly monitor their
blood sugar levels). First the individual must
feel that a negative health condition can be
avoided (e.g., hypoglycemia). Second, they
must have a positive expectation that if they
take action the negative condition will be
avoided (e.g., better monitoring will reduce hypoglycemic episodes). Finally, the individual
must believe that they can successfully carry
out the recommended action (e.g., can use
blood glucose testing devices with confidence).
The HBM also incorporates six theoretical
constructs (perceived susceptibility, perceived
severity, perceived benefits, perceived barriers,
cues to action and self-efficacy) that account for
an individual’s readiness to act.14 Using the
core assumptions, one could hypothesize that

using telehealth technology to automatically
prompt patients with diabetes to take a glucose
reading, transmit it to a nurse, and receive immediate feedback regarding actions to take if
necessary, would yield more monitoring compliance (and hence more stable readings) than
in a group receiving no telehealth support. The
six theoretical constructs could be used to develop surveys pretelehealth and posttelehealth
intervention to assess changes in believe structures and how they correlated with changes in
behavior.

SUPPORTING EVIDENCE FOR
GUIDELINES AND STANDARDS
Currently there are very few standards or
guidelines for telehealth at any level, although
recent efforts have been aimed at establishing
them.15,16 One recent effort that can serve as a
model is the “Telehealth Practice Recommendations for Diabetic Retinopathy” document
developed by the ATA Ocular Telehealth Special Interest Group (SIG) and the National Institute of Standards and Technology (NIST)
Working Group.16 This comprehensive document was developed based on careful review
of evidence from the literature and examination of clinical practice models. One of the major goals in producing the document was to improve clinical outcomes. It provides extensive
recommendations on such topics as qualifications of personnel, equipment specifications,
legal requirements, and quality control measures. The studies supporting the creation of
the recommendations serve as excellent examples of the type of research needed to create
practice recommendations for other telehealth
applications. The recommendation document
itself provides a framework around which future studies can be conducted in order to demonstrate improved clinical outcomes with telehealth.
When such documents exist, it is highly recommended that they be used to guide research
questions as well as provide some of the tools
for designing the research protocol. For example, the diabetic retinopathy document states
that “compression may be used if compression
algorithms have undergone clinical valida-
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tion.”16 This statement clearly lends itself to a
multitude of research hypotheses. A study
could be designed to compare diagnostic accuracy (e.g., detection of microaneurisms) using
original uncompressed images with images
compression to various levels using the Joint
Photographic Experts Group (JPEG) 2000 standard. In order to carry out the study one could
then refer to the recommendation document
and find that “retinal images used for diagnosis should be displayed on high-quality monitors with a suggested minimum 19-inch diagonal size.”16 To further standardize the display,
one could consult the Digital Imaging and
Communications in Medicine (DICOM) standard regarding calibration of color displays.17
One key point that the diabetic retinopathy
document serves to illustrate with regard to research and the development of standards or
guidelines is focus. The document addressed
recommendations for telehealth assessment of
diabetic retinopathy. It did not attempt to establish recommendations for the entire practice
of teleophthalmology, nor did it attempt to establish recommendations for any other type of
telehealth practice or application. It is highly
recommended that research studies, especially
those with the goal of supporting or establishing standards or guidelines, maintain as much
focus as possible on a specific clinical problem
and task. If a research study lacks focus or does
not concentrate on a specific clinical problem,
one often comes up against the problem of having too little data on too many disparate issues.
Once the techniques are in place to examine a
particular problem and task, they can quite
readily be used or adapted to study other problems and tasks.

KEY RESEARCH AREAS
In addition to the overarching research issues discussed above, the panel identified four
areas of investigation that it believes will further validate and promote the practice of telehealth. These areas are (1) technical, (2) clinical, (3) human factors and ergonomics, and (4)
economic analyses. Connecting these four areas are three overriding research goals. The
first reiterates the importance of using existing

models and methods whenever possible, as already discussed. The second is the encouragement of multidisciplinary studies (e.g., technology and interpersonal communication),
especially in the context of outcome studies.
The third is the integration of telehealth research into the body of general healthcare research (e.g., health outcomes in rural/underserved regions). The four areas are not
presented in any order of importance since the
agenda is meant to be an integrated whole. The
ultimate goal, as summarized in the final section on Economic Analyses, is to tie telehealth research questions into the general healthcare
context and create a better healthcare system in
general.
Technical
Research in the technical area is perhaps the
most amenable to the future consideration of
standards and guidelines. This is due, at least
partially, to the precedents that exist in the
most mature telehealth application, that of teleradiology. For example, the DICOM standard
contains information regarding numerous aspects of image acquisition, transfer, storage and
display that were originally developed for digital radiology and Picture Archiving and Communications Systems (PACS), but are is now
being adapted to a number of other medical
imaging applications such as ophthalmology,
pathology and dermatology.18 The “Telehealth
Practice Recommendations for Diabetic Retinopathy” (generated by the Teleophthalmology SIG of the ATA) document also contains a
number of technical recommendations that can
potentially be extended to other telehealth applications.18
Within the technical area, the panel has identified three priority research topics.
a. Infrastructure definition: Communications technologies will continue to change.
Although research should certainly be conducted to characterize new technologies as
they emerge and determine their suitability
for various telehealth applications, it is more
important in the long run to investigate the
means to integrate the various infrastructure
components in a secure and seamless man-
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ner. The ATA Technology SIG has already
identified compatibility of videoconferencing systems as a specific priority in this area
and panel concurs.19 Although more and
more store-and-forward applications are being approved for reimbursement, real-time
videoconferencing remains the preferred
communication mode for many telehealth
applications. A second priority is the development of new or incorporation of existing
technical and telecommunications standards
into telehealth to facilitate coordination and
cooperation.20
b. Good imaging: We need to examine and
characterize the entire imaging chain from
acquisition to transmission to display to storage, and minimum standards need to be considered at each point. A good model for this
already exists in teleradiology. The American College of Radiology (ACR) has a technical standard for teleradiology that covers
everything from the matrix size and bit
depth for acquiring various types of images
(e.g., computed radiography versus computed tomography) to the minimum display
luminance to jurisdictional policies for transmission and storage.21 The various technical
components outlined in the ACR technical
standard should be investigated for adoption
by other clinical specialties utilizing telehealth technologies. The one component that
is lacking in the ACR standard is real-time
imaging, but as noted above that has already
been identified as a top priority. To reiterate
an important point, research in this area
needs to focus on particular problems and
specific tasks that relate capabilities and performance of the technological devices back
to clinically relevant considerations (e.g.,
what is the minimum bandwidth required to
carry out an initial psychiatric evaluation of
a patient suspected of having Alzheimer’s
disease).
c. Comparisons across platforms: The number and variety of devices available in telehealth expands every year. Many of these devices purport to do the same thing—only
better than their competitors. More often
than not, however, these claims are not supported by independently conducted research
studies that compare directly the perfor-

mance of various devices or platforms on
specific tasks. For example, there are a number of remote heart monitors available commercially that will monitor and transmit to a
central clinical site patient electrocardiogram
(ECG) data. Technical studies need to be
done to validate the accuracy and reliability
claims of these types of devices using clinically accepted gold standards (e.g., standard
12-lead ECG). Studies that compare multiple
devices using the same clinical protocols and
a well-defined cohort of patients are highly
recommended.
Clinical
There have been a number of studies carried
out in recent years to demonstrate the clinical
utility of using telehealth in a variety of clinical applications. Many of these studies have
been done exceptionally well and in some
cases have provided the necessary efficacy
data to push forward legislation or institution
of reimbursement codes. Other studies, however, have not been carried out with the same
level of experimental rigor, reducing their impact on the overall push towards the acceptance and incorporation of telehealth into
mainstream healthcare practice.22 Some of the
major problems in this area have been methodological limitations. Many of the studies to
date have examined the concordance between
the traditional and telehealth modes of rendering a diagnosis, often using  analysis to
determine statistical significance.23 These
studies were quite useful and did serve to
demonstrate that there often were high levels
of agreement between traditional and telehealth diagnostic decisions. It is time, however, to move beyond simple concordance. The
 statistic (and other correlation based methods) are useful but limited because they only
deal with agreement. They say nothing about
the accuracy of the decisions being rendered.
If telehealth is going to move beyond being regarded by many as a tool or a substitute for
traditional healthcare delivery, its ability to
impact diagnosis, treatment options and patient outcomes must be demonstrated using
experimentally rigorous techniques supported
by appropriate statistics.
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In March 2005, the United States Agency for
Healthcare Research and Quality (AHRQ) and
the Centers for Medicare and Medicaid Services (CMS) convened a workshop to assess the
evidence for the efficacy of telehealth services.
A series of white papers generated from this
workshop appears in a supplement of the Journal of Telehealth and Telecare. The panel recommends strongly that investigators use this series of papers as an additional source of
guidance and reference for methods to conduct
clinical research studies in telehealth.24
Experimental design and statistics. The randomized controlled trial (RCT) is often regarded as
the paragon of clinical trial methods and should
be used when it is feasible or practical. However, other accepted trial design methods exist
that can be used if an RCT study design is not
possible.25 The AHRQ supplement in the Journal of Telehealth and Telecare contains a comprehensive review of alternatives to the RCT26 as
well as descriptions of potential sources of existing data that could be used to assess patient
outcomes.26,27 It is highly recommended that although some of these experimental designs require more time and effort, telehealth investigators use them in patient studies. In particular,
the use of pretest–posttest, interrupted time series, and case-control designs are recommended.
Meaningful control/comparison groups must
be used, and different populations of patients
(e.g., gender, age, ethnicity, race) must be included in the samples to improve the generalizability of the findings.
Sample size is a particularly important issue
because many studies in the literature suffer
from poor statistical power (i.e., the probability of correctly rejecting the null hypothesis
when it is indeed false) that is generally the result of having too few patients or cases in the
study. Statistical power is not only affected by
the number of patients in the study, but also by
such things as the number of readers (i.e., clinicians rendering a diagnosis), the magnitude of
the expected difference between conditions or
comparison groups, the variability between
and within groups, the experimental design
(e.g., repeated versus independent measures),
and even the type of statistical test (e.g., parametric versus nonparametric). It is recom-
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mended that investigators provide an estimate
of power in additional to the more traditional
results of statistical analysis (e.g., the p value)
when publishing or presenting experimental
results. The basics of experimental design, statistical tests and issues such as power can be
found in a host of textbooks,28,29 but it is recommended that researchers less familiar with
these issues collaborate with investigators already experienced in these matters either from
traditional medicine or related fields (e.g., psychology, sociology).
Adequate power calculations are a particularly important consideration in the design of
equivalency trials. In some settings, telehealth
may be a superior alternative to conventional
care, however, superiority over conventional
care is not necessarily the bar that must be
reached before adopting telehealth. Rather,
telehealth interventions that yield at least
equivalent diagnostic and clinical outcomes to
conventional care insure that telehealth is not
delivering inferior care. If equivalency is established, other compelling reasons for adopting telehealth such as economic considerations
and human factors may be deciding factors.
Power calculations and sample size considerations in equivalency trials are of paramount importance since the goal is to be confident that
those trials have a high probability of yielding
a valid answer, should equivalency be found.
As already noted, although agreement studies (those that only consider whether the diagnosis is the same when evaluating an alternative technology, not whether either of the
doiagnoses are actually correct) have been
quite useful is establishing concordance between traditional and telehealth in areas such
as teleradiology, telepathology and teledermatology, it is now necessary to move beyond
simple concordance. In order to assess diagnostic accuracy (in contrast to diagnostic concordance), the panel strongly recommends
some of the traditional models and metrics
used in traditional clinical studies.30 Rather
than agreement, metrics such as sensitivity,
specificity, accuracy, and positive and negative
predictive value should be utilized. Key to
these types of accuracy studies is the use of an
independent gold standard. A gold standard
refers to the use of an independent source of
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information to verify the true diagnosis other
than the information being evaluated in the
study. For example, in concordance studies a
group of dermatologists typically examine patients in-person in the traditional manner and
also examine a set of digital photos (displayed
on a computer monitor) of the same patients.
Diagnoses are compared and percent of cases
receiving the same diagnosis or  as a measure
of agreement is calculated. In neither reading
mode is it possible to determine if the diagnoses were accurate or correct. In an accuracy
study, an independent gold standard (e.g., biopsy results) would serve as the point of comparison. The diagnoses from the traditional and
telehealth reading modes would each be compared to the gold and standard and sensitivity
(e.g., how often the biopsy-proven cancer cases
were diagnosed by the dermatologist as cancer) and specificity (how often the biopsyproven noncancer cases were correctly diagnosed as noncancer by the dermatologist)
could be calculated for each reading mode.
Those values could then be compared statistically to determine if diagnostic accuracy differs
significantly between the two interpretation
modes.
Whenever possible, the methods used to
collect and analyze decision data should be
grounded in theory or based on a specific theoretical model. For example, many diagnostic
accuracy studies can be framed using the Signal Detection Theory paradigm and statistically analyzed using receiver operating characteristic (ROC) methods.31 Recent advances in
ROC methods even incorporate traditional statistical methods such as the analysis of variance
(ANOVA) into the methods to allow for robust
determination of differences between experimental conditions and accurate estimates of
case, reader and condition variances.32
Clinical outcomes. A good clinical outcomes
study starts with a good plan of action and a
well-defined set of hypotheses. For many investigators this is often the hardest part and too
often it is ignored. AHRQ has developed an
Evaluation Toolkit to guide investigators
through the early steps of designing a study to
examine the impact of Health Information
Technology (HIT), and parts it address directly
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clinical outcome parameters.33 The document
also provides sample measures for six key research domains: (1) clinical outcomes measures
(e.g., complication rates, adverse drug reactions), (2) clinical process measures (e.g., medication errors, percent alerts resulting in desired outcome), (3) provider adoption and
attitude measures (e.g., staff turnover rates, job
satisfaction), (4) patient knowledge and attitude measures (e.g., satisfaction, knowledge of
medications), (5) workflow impact measures
(e.g., time spent per patient, waiting times), and
(6) financial impact measures (e.g., percent
claims denied, cost of forms). The panel recommends strongly that well-defined outcomes
measures such as those defined in the AHRQ
toolkit be used in studies to assess the impact
of telehealth on patient outcomes.
Once hypotheses are formed and specific
outcome measures identified, we can begin to
address the question of whether telehealth improves the quality of care received by patients
from a number of perspectives including structure and process in additional to strict health
outcomes. The issues noted in the above section on Experimental Design and Statistics
should all of course be considered in the conduct of clinical outcomes studies. In addition,
the panel also has identified a number of other
issues that need to be included in outcomes
research whenever possible. The accuracy,
friendliness and utility of telehealth devices
(e.g., electronic stethoscope) can often be assessed in the laboratory setting and the results
generalized reliably to most real-life settings
and applications. Clinical outcomes studies,
even though proper control and comparison
factors need to be considered, are more likely
to suffer from ecological validity problems if
they are only carried out in the laboratory university hospital-based setting. Ecological validity deals with the issue of whether the results from a study done in a closed and
controlled environment (typically the laboratory) can be generalized to the real-world environment. Outcomes studies in telehealth can
certainly start in the laboratory or university
setting, but they must start to extend out to the
actual settings and patients that will ultimately
benefit the most from telehealth—rural and
underserved communities. Community-based
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outcomes studies must be carried out and the
characteristics that are common across communities as well as those cultural factors
unique to each community and culture need to
be examined as correlative variables.
Finally, there are two other recommendations from the panel regarding outcomes studies that given the relatively short history of telehealth are only now becoming possible. The
first is that longitudinal studies need to be conducted in order to assess the long-term impact
that telehealth has on healthcare. Outcomes for
complex diseases and health conditions often
take time and numerous interventions before
even moderate changes are seen in the patient’s
health status. Short-term, single intervention
studies are unlikely to demonstrate any significant differences in outcomes between traditional and telehealth processes. Longitudinal
studies that follow cohorts of patients over significant yet realistic periods of time should be
carried out. In order to facilitate longitudinal
studies and address other important issues
raised above such as increased sample size and
the need to investigate outcomes within the
context of cultural influences, the panel also
recommends more multi-institution collaborations be formed. For both of these to happen,
however, the telehealth community needs to
pressure the funding agencies to sponsor these
types of investigations.
Human factors and ergonomics
Many of the issues discussed previously
clearly have aspects that fall under the rubric
of human factors and ergonomics research, but
the panel wishes to point out some specific
points that have not been discussed in this regard. As with the previous two areas, it is important when doing human factors research to
utilize methods and theories that already exist.
This is especially true when assessing telehealth technologies from the user’s perspective.
There are well-known techniques for designing
and assessing user interfaces that can be applied to the majority of digital devices being introduced into the telehealth market.34,35 The
broader role of human factors research in ehealth applications has also been addressed. A
variety of texts exist that detail telehealth spe-
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cific methods and these should be consulted.36
As with the previous areas, study design and
proper statistical analyses need to be considered when conducting human factors research.
Usability studies for specific populations. In addition to simply determining whether a particular telehealth device or technology does what
it is supposed to do, it is important to carry out
usability studies with different populations of
users. With the recent focus on home healthcare and consumer-oriented telehealth applications, it is important to consider the fact that
the potential users of these new technologies
will be very different from each other. It is recommended strongly that different device designs be considered and tested for different
populations. For example, portable monitors
that record heart rate information and display
the results to the user as well as transmit them
to a central site for evaluation and intervention
may need to be modified for certain populations. Older users may require larger visuals,
bigger input buttons, and fewer process steps
(i.e., more automated) than younger users if the
device is to be accepted and used appropriately. If the device has an auditory component
(e.g., an alarm indicating it is time to take a
medication or test blood glucose levels), it may
need to have adjustable settings to account for
age-related declines in hearing. Testing and tailoring devices to specific user populations (patients and healthcare providers) will contribute
significantly to reducing technophobia among
potential users. Carefully designed training
programs that not only take into account the
users’ physical and intellectual capabilities but
also their culture and language must also be
developed.
Process and design factors. It is not only important to consider the usability and ergonomics of specific devices and technologies in telehealth, but the broader issue of how to integrate
telehealth and its technologies into the healthcare system and public use must also be considered.37,38 Understanding the process of telehealth better is a priority. In the clinical setting
we should consider the impact that introduction of a telehealth application has on workflow and the number of people incorporation
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of the telehealth process would impact. Interruptions in workflow and distraction of people
from their regular duties have often been cited
as a barrier to implementation of telehealth, not
only on the provider side but also on the patient side. Most of these conclusions however
are based on anecdotal accounts or subjective
impressions of how a telehealth intervention or
technology impacts the current way of doing
things. Telehealth needs to carry out objective
studies using established techniques from
other domains where technology and workflow have been studied extensively. For example, the aviation industry has a long history of
evaluating the impact that the introduction of
new technology has on a pilot’s ability to navigate his/her way through a plane’s cockpit
and fly the plane without incident. Tools exist
for such varied aspects of workflow in a technological environment such as time-motion
analysis, workload assessment, link analysis,
and behaviorally based rating tools.39 To a
large extent we need to determine whether
healthcare in general should be reengineered
with telehealth technologies so that telehealth
is no longer viewed as a tool or something separate from mainstream healthcare.
Economic analyses
This is one of the biggest issues we have in
the telehealth and healthcare in general today.40 There is very little sophistication in the
economic analyses of telehealth to date. A lot
of the research is “surface” at this point. That
is not bad, in that we are really just getting a
handle on this field and it is developmentally
appropriate. An initial consideration is appropriately framing the question that needs to be
studied. For example, the economic perspective
that one wishes to study should be stated (i.e.,
societal, healthcare system, etc.). The study design should parallel the question posed and
available data. If one is interested in determining the value consumers place on a telehealth
intervention then a willingness to pay study
design is appropriate. If equivalent outcomes
are proven or assumed then a cost-minimization is appropriate; a cost-effectiveness or cost
utility analysis is appropriate if incremental
differences in cost and effectiveness are pres-
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ent; and a cost-benefit analysis should be used
if the outcomes of competing interventions are
monetized.
Economic analyses also require a complete
and accurate accounting of cost elements. In
telehealth there are a specific cost considerations that bear mention. The direct costs (i.e.,
market cost) of technology is not the only consideration. Other factors such as depreciation,
changing price structures, and cost attribution
should be considered. A particular technology
may or may not be used solely for the telehealth
strategy under study and part of that cost may
be offset or borne by other interventions. Additionally, some technology may be part of the
overall infrastructure of a healthcare system
and may be considered a “sunk” cost (i.e., not
directly attributable to the telehealth intervention.) Telehealth typically averts at least a portion of patient and or provider travel that may
normally occur in face-to-face visits. The time
and opportunity cost considerations should be
part of telehealth evaluations. Thus, we need
methodologies and statistics that are designed
for the type of multi-site, longitudinal, complex, dynamic system that we know telehealth
is. Fortunately, as with the other areas addressed in this report, there exist methods and
models for the general economic evaluation of
healthcare that can be adopted for use in telehealth.41,42 For cost-effectiveness analyses, the
recommendations of the Panel on Cost-effectiveness in Health and Medicine can also be
adopted for use in telehealth research. Aside
from incorporating more robust analysis techniques into the field of telehealth, the panel has
identified two priority areas.
a. What are the short- and long-term impacts of telehealth on healthcare costs? As
with clinical outcomes studies, to date it has
been easier to study the short-term impacts
of telehealth and long-term effects have
rarely been looked at. Again this has more to
do with the fact that most telehealth programs have simply not been operational long
enough to even consider long-term analyses.
However, there are some programs that have
been operational for a decade or more and
the opportunity now arises to make these
analyses possible. We need to shift the focus
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of economic analyses from infrastructure,
communications and technology costs to
more complex issues such as will telehealth
reduce patient costs to the overall healthcare
system. Although this seems incredibly
broad, the recommendation made previously regarding focus on a specific problem
is appropriate here as well and the flow from
technology to ergonomics to clinical outcomes to economic evaluation becomes important.
For example, once we have a piece of
technology (e.g., remote blood glucose
monitor that transmits readings automatically to a central healthcare center for evaluation and possible intervention) that has
been validated and shown to ergonomically
optimized, we can conduct a clinical outcomes investigation to determine if patients
with the remote monitor and feedback are
better able to maintain their blood glucose
levels and avoid visits to the emergency
room for severe hypoglycemic events (clinical outcomes). Economic analyses could
then examine the long-term impact that improved diabetes management via telehealth
has on avoiding or delaying patient disability and the cost this has to society (e.g.,
earlier, hence more, Social Security payments to patients with diabetes who are unable to work because of complications).
Economic modeling and decision analytic
techniques allow for an analysis of both
short-term and long-term economic outcomes.
b. Creation of better healthcare business
and management models. How can telehealth and more generally telehealth, when
combined with health information technologies be used to create better models of healthcare where better is defined as equivalent or
higher quality, improved patient safety and
equivalent or lower per unit costs than the
current healthcare system? This is a complex
and difficult question that may not be easily
addressed without more clinical outcomes
data regarding the long-term impact that
telehealth has on healthcare in general. However, the panel feels that it is important to
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raise the possibility of addressing this goal
because we cannot limit ourselves to demonstrating that telehealth is a viable substitute
for or alternative to traditional healthcare
methods.

SUMMARY
Telehealth is going to transform healthcare,
from the way it is delivered to the way it is paid
for. Anyone who interacts with the healthcare
system in the coming years will be impacted by
telehealth. Those within the telehealth field
need to have the foresight to take telehealth beyond its current state and make it an integral
part of healthcare practice around the world. It
is the hope of the panel that the research recommendations put forth in this document will
give investigators the inspiration, tools and
goals to make this happen.
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