
Telegenetics: The next phase in the provision of
genetics services?
The article, “Telegenetics in Maine: Successful clinical and

educational service delivery model” published in this issue of
Genetics in Medicine1 demonstrates the continuation of a 30-
year trend to make genetics services available to remote popu-
lations through outreach efforts from clinical genetics units
located at tertiary care genetics centers.2,3 The need for inno-
vative approaches to the provision of services arises from the
increasing awareness of the need for genetics services in many
aspects of health care, the continued shortage of genetics pro-
fessionals, and the economics of the provision of genetics ser-
vices dictating their primary location in tertiary care centers.
With a tradition in the provision of genetics services for a rural
hub-and-spoke delivery model, it is only natural that the pro-
fessionwould try telemedicine technology. Although this is not
the first report of telegenetics services, it is noteworthy for its
multifaceted approach, including the assessment of barriers
and attempts to overcome them as part of the evaluation of the
program, and for the multipronged evaluation. Rigorous as-
sessment is one key to demonstrating that any new technolog-
ical advance is safe and acceptable to be used more generally.
Lea et al.1 describe a 3-year pilot telegenetics project aiming

to increase accessibility to genetics educational and clinical ser-
vices in Maine. Within this system, genetics service and re-
search units were linked with rural health care centers and
public health nurses throughout the state of Maine. During
this pilot study, 24 clinical sites participated and 105 patients
were evaluated using the videoconferencing infrastructure of
the Maine Telemedicine Services. The authors assessed the
quality, acceptability, and usefulness of genetics services deliv-
ered via telemedicine. Their findings clearly demonstrate the
potential of telemedicine technology to increase access to ge-
netics services for rural patients.
Telemedicine is a vehicle for delivering care and not a spe-

cific diagnostic or interventional procedure. However, it does
alter the process of care delivery and introduces a new commu-
nication mode and different social mechanisms into the con-
text of a teleconsultation. The ultimate success of telegenetics
will depend on its impact on cost, quality, and access to care.
The cost of telegenetics should be analyzed in relation to

how it improves the health of a population by preventing or
treating a disease, or increasing knowledge through access to
information and communication. Themeasurement of poten-
tial cost savings associated with a telegenetics application de-
pends upon the interest group (e.g., patient, health mainte-
nance organization, provider, or society). Telegenetics
applications have the potential to decrease opportunity costs
for patients seeking genetics services (by reducing, for instance,
travel expenses to visit a specialist). Furthermore, increasing

access to health services could lead to increased demand. Em-
phasis should be also given to the societal perspective, which is
most relevant for public policy decisions and encompasses the
total costs of resources used to provide a service through
telegenetics compared to alternativemeans of provision of ser-
vices. In the case of the article in this issue, the cost of telege-
netics is a marginal cost because it piggybacks on the Maine
TelemedicineNetwork and is partially covered by a state grant.
Therefore, the genetics service does not need to bear the full
cost of the ISDN lines and the ITVunits, but rather shares these
costs, in addition to covering the costs of the line charges used
during the visits. This is a beneficial circumstance both for
telegenetics and for the larger group using the Maine Tele-
medicine Network.
When analyzing the quality of care, one needs to investigate

diagnostic accuracy, diagnostic impact, and impact of deliv-
ered services on patient outcomes. The authors retrospectively
assessed the confidence that professionals had in decisions
made during a teleconsultation. The next step would be to
prospectively compare telegenetics consultations to face-to-
face consultations; such a study could truly assess if confidence
levels of telemedicine consultations were decreased over face-
to-face consultations. Given that the majority of telegenetics
visits were pediatric diagnostic evaluations, it is reasonable to
consider the diagnostic evaluation as a major part of the study.
Because most parents would feel anxious about waiting for an
appointment at the tertiary care center, they would likely uti-
lize telegenetics if they could get a quicker evaluation. There-
fore, it is to be expected that pediatric diagnostic evaluations
will continue to be a major component of the Maine telege-
netic program.
As theMaine telegenetics program grows, it is probable that

many of the visits would be for reasons other than a diagnostic
workup. In other telemedicine studies that involve live inter-
action and not store-and-forward telemedicine, themost pop-
ular types of visits tend to be for modalities where studies of
communication style and flow are more pertinent than diag-
nostic accuracy. In genetics, there aremanymore nondiagnos-
tic encounters such as prenatal and preconception counseling,
follow-up by dietitians for patients with metabolic disorders,
and cancer genetics counseling where a diagnosis has already
been made and the family records have been received ahead of
time. In these cases, the evaluation would focus on the actual
process of care delivery and communication style and content
via videoconferencing rather than diagnostic accuracy. Re-
searchers have developed methods and instruments to explore
the nature of communication via telemedicine that could be
adapted for use in telegenetics.4 Additionally, access to care has
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geographic, social, financial, and psychological components.
The development of the telegenetics application described by
Lea et al.1 aimed to address access barriers to genetics services
that rural patients face. Such barriers can be structural or fi-
nancial (i.e., impediments to genetics services directly related
to the concentration of specialists in one area or to the financial
cost of the services). In addition, there are personal or cultural
barriers that might prevent patients from accessing care ser-
vices. In a telegenetics application, both patient and provider
acceptance of this mode of care delivery is essential to its suc-
cess. The authors conducted presentations on the telegenetics
activities to various physician associations statewide, and con-
tinuously and systematically informed themedical community
of these new services. These activities ensured that physicians
were well informed of the resources available as well as the
anticipated benefits associated with their use. Patient satisfac-
tion was also assessed and findings indicate that such a system
is perceived as very useful by patients. The patients thought
that the best thing about using the telegenetics system was the
convenience for the patient and his/her family. Because many
genetics visits involve not only the patient but also extended
family members, many more family members were able to at-
tend than would have otherwise been possible. Because 64% of
the evaluations were pediatric diagnostic evaluations, the pres-
ence of extended family members in many cases is essential for
the support of the child’s parents.
Telemedicine technology is currently being utilized by most

medical specialties (e.g., dermatology, psychiatry, oncology,
cardiology, pathology, surgery, and radiology). It is apparent
that this technology can also be of use in the domain of genet-
ics. As is the case with every information system, the systematic
study and evaluation of telegenetics systems will provide in-
sight into factors of successful design, implementation, and
best practices. As demonstrated by the article in this issue,
telegenetics has great promise; however, the authors are careful
to evaluate the factors necessary tomake their telegenetics ven-
tures a success and not just assume that it will be successful in
genetics because it is used by other specialties. The authors
used a multifaceted approach to establishing telegenetics ser-
vices, including specific measures to address four barriers that
have been discovered by other telemedicine programs and of-
ten the reasons for underutilization of telemedicine services.
These four barriers include (1) lack of knowledge of health care
workers and patients about telemedicine services, (2) lack of
understanding by health care workers and patients about the
role of genetics services in patient care, (3) logistical issues of
where the ITV unit was located and how it was scheduled or
moved, and (4) issues of hospital credentialing and privileges
so that medical services could be provided by the geneticists at
sites outside their home institution. Reimbursement for ser-
vices would have been a barrier in prior years, but the authors’
program was able to obtain reimbursement fromMaine Med-
icaid. We encourage more studies and more articles to clearly
demonstrate that the use of telemedicine services in genetics is
cost effective, safe, diagnostically acceptable, and also accept-
able to providers and patients and their families. For this pur-

pose, we urge the utilization of evaluation instruments and
frameworks already developed for the use of telemedicine in
other clinical specialties, such as those outlined in the general
guide to evaluating telemedicine applications developed by the
Institute of Medicine.5

In the era of postgenomic medicine, the provision of genet-
ics testing, counseling, and associated services is becoming a
critical part of many patient encounters.6 Innovation in the
profession related to the delivery of services, especially with the
utilization of distance technologies such as telemedicine, will
be essential to providing genetics services to the population.
Telemedicine is one of the dimensions of “e-health,” defined
broadly as the use of advanced information technologies to
improve health care delivery and education. This concept re-
fers to a fundamental redesign of health care processes based
on the use and integration of electronic communication at all
levels. Telemedicine services will likely progress to include In-
ternet-enabled consultations, leading tomore geographic free-
dom for the patients instead of being restricted to the fixed set
of sites within a specific delivery network. E-health leads to
patient empowerment, which describes the transition from a
passive role where the patient is the recipient of care services to
an active role where the patient is informed, has choices, and is
involved in the decision-making process. Web sites for con-
sumers, such as the Genetics Home Reference,7 are also a valu-
able part of the genetics e-health armamentarium. As genetics
becomes an essential part of health care delivery, the use of
technology can ensure access to such services for a greater
number of people and increase understanding of the domain.
With the great tradition in the field of medical genetics for
innovation in services provision, surely the use of telegenetics
will become widely diffused. The challenge for researchers,
health care organizations, and policy-makers lies in extensively
evaluating telegenetics technologies, properly adopting them,
and making informed decisions about their appropriate use.
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