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Abstract

Background: Telecommunication models promise to improve
access to cancer genetic counseling. Little is known about
their impact among the geographically underserved. This
work examined knowledge and emotional outcomes and at-
titudes/beliefs regarding cancer telegenetic services (via live-
interactive videoconferencing) in Maine.

Materials and Methods: Cancer telegenetic patients seen at two
remote sites and control (in-person) patients responded to pre-/
postsurveys assessing care impact on hereditary breast and
ovarian cancer (HBOC) knowledge and emotional health, ease of
access to services, and telegenetics satisfaction/acceptability.
Results: 158/174 (90%) participants returned pre- and
immediate postcounseling surveys (90 remote and 68 in-
person). Fewer returned 1-month postsurveys. Remote patients
were older with lower education levels, more likely to live in
rural counties and to have cancer histories. The two groups were
matched relative to gender, race, and health insurance status.
HBOC knowledge improved equally in both groups pre- versus
immediately postcounseling and was maintained at 1 month in
both groups. Decreased anxiety was evident postcounseling with
no significant difference between groups. Depression improved
significantly in remote patients immediately postcounseling;
1-month depression measures were lower in both groups. The
availability of telegenetics eased transportation needs/work ab-
sences, and patients reported satisfaction with telecommunica-
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tion quality. Despite overall acceptance of telegenetics, 32% of
remote patients noted preference for in-person care.
Conclusions: There were few differences in HBOC knowledge
and emotional outcomes comparing traditional in-person cancer
genetic services with telegenetics, and satisfaction with/accep-
tance of this model was high. These data relate to scalability of
cancer telegenetics in rural regions regionally and nationally.

Keywords: e-Health, m-Health, telehealth, telemedicine,
cancer genetic counseling

Introduction
asic scientific and clinical discoveries in hereditary
cancer susceptibility risk assessment, counseling,
and testing are advancing cancer control and pre-
vention efforts nationally, resulting in increasing
demand for cancer genetic counseling services. Acknowl-
edged by leaders of the United States Precision Medicine In-
itiative, a rapidly evolving research agenda promises to place
additional demands on those with cancer genetic expertise
due to accelerated progress toward genome-directed diag-
nostic, prognostic, and treatment decision-making.' Despite
the promise of precision cancer medicine, access by patients in
rural communities to credentialed cancer genetic profession-
als has been limited because traditional (i.e., in-person) ser-
vices are largely concentrated in tertiary medical settings.”™®
The need for alternative models of cancer genetic care has
been acknowledged as a means to meet growing demands.®”’
The impact of telemedicine has been evaluated as a model to
provide genetic counseling to geographically underserved
patients.® Studies show that telemedicine via live-interactive
videoconferencing in genetics (telegenetics) (1) increases ac-
cess to care for those facing geographic barriers, (2) improves
cost efficiency, and (3) meets growing demands.” However,
there has been incomplete study of ease-of-use and satisfaction/
comfort with this model of care among rural American patients.
Furthermore, although studies outside the United States have
been done, there are only limited data on the impact of cancer
telegenetics on patient knowledge and emotional outcomes
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compared with the impact of traditional in-person services in
underpopulated regions of the United States.>”'°"'? To scale
cancer telegenetic services nationally, improved awareness
of the impact of this model of care on patient outcomes is
essential. Moreover, an understanding of patients’ attitudes
regarding their satisfaction with/acceptability of this tech-
nology is critical to widespread adoption and sustainability.

By comparing pre-/postsurvey results from patients seen
via telegenetics with those from patients seen in-person, this
study examined the outcomes of cancer genetic counseling on
the following: (1) hereditary breast and ovarian cancer (HBOC)
knowledge, (2) emotional health, (3) differences in knowledge
and emotional outcomes based on care model, (4) impact of
telegenetics on access to care, (5) satisfaction with telegenetic
technology, and (6) telegenetics acceptability.

Materials and Methods
PARTICIPANTS

This study was implemented at the Maine Medical Center
(MMC) Cancer Risk and Prevention Clinic (CRPC) in Scarbor-
ough, Maine. CRPC staff provides in-person care in Scarborough
and telegenetic services via live-interactive videoconfer-
encing in two remote clinics, described more fully below.
At study initiation in 2013, the CRPC was Maine’s only
institution-based, genetic counselor-supported cancer ge-
netic program. Potential participants included all new pa-
tients seen (remote or in-person) with personal and/or family
histories suggestive of hereditary cancer susceptibility. All
counseling sessions (both remote and in-person) were staffed
by a board-certified cancer genetic counselor and a medical
oncologist experienced in cancer genetic counseling. Remote
and in-person visits were standardized relative to visit length
and educational and counseling content. All patients un-
dergoing genetic testing returned to clinic (via telegenetics or
in-person) for results disclosure.

The control group included patients seen in-person. The
remote group included patients counseled by the same staff
via telegenetics at two distant hospital-based clinics. Remote
sites had institution-based clinical staff who assisted the pa-
tients in appointment scheduling, telegenetic visits (e.g.,
support of equipment, provision of educational resources
matching those offered to in-person patients, genetic testing
paperwork, and blood draws), and postvisit care. Both in-
person counseling sessions and remote sessions were con-
ducted in dedicated clinic examination rooms with closed
doors to ensure privacy. In general, referrals to each of the
clinical sites were based on geographic proximity to that site.
Referrals were from a range of clinicians, including primary

care clinicians and cancer specialists. One site is located in
Belfast, Maine, ~ 110 miles from MMC. The second site is
located in Augusta, Maine, ~70 miles from MMC. All sites
serve rural patients.'*

PROCEDURES

The MMC Institutional Review Board exempted this work
from review because of the low risk, and the completed sur-
veys were deidentified. Participant recruitment occurred be-
tween 2013 and 2015. Patients were invited to participate at
the time of their initial visit and were made aware that par-
ticipation was voluntary. Recruitment continued until at least
50 in-person and 100 remote patients responded to one or more
survey instruments. Participants were surveyed precounseling,
immediately postcounseling on site, and 1-month postcounsel-
ing via U.S. mail. One-month postcounseling surveys were
distributed 4 weeks after results disclosure among those
undergoing genetic testing. Surveys were coded for pre-/
postcounseling data analysis; otherwise, they did not include
identifying information. Patients were informed that re-
sponse to individual survey items was voluntary. A research
team member who was not involved in participants’ clinical
care entered data into a password-protected database. A
second nonclinical team member performed a database audit
of 40% of participants to confirm validity of entered data.

INSTRUMENTATION

An assessment of cancer genetic knowledge and scales to
measure depression and anxiety were included in each of the
surveys. All participants responded to a total of 13 true/false
knowledge questions, including 4 items focused on hereditary
colorectal cancer and 9 items related to HBOC. The four items
reflecting hereditary colorectal cancer knowledge were ex-
cluded from reporting in this study because they were de-
veloped by the study team and considered exploratory. The
nine HBOC-related knowledge questions were adapted from
a National Human Genome Research Institute Cancer Genetics
Studies Consortium tool, used in a number of previous studies
focused on assessing HBOC knowledge.'*™'® Study participants
responded to all knowledge items; however, data analysis for
HBOC knowledge was predicated on participants’ reported per-
sonal and family history of cancer. Specifically, HBOC knowl-
edge was assessed and reported only among participants having
a personal and/or family history of breast and/or ovarian cancer.
“Don’t know” responses were considered incorrect.

Depression and anxiety were assessed through the Patient
Health Questionnaire for Depression and Anxiety (PHQ-4),
validated in healthcare and community settings,'®"*! as well
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as in the cancer setting.?"?? This 4-item instrument asked
respondents to report (on a scale of 0-3) their feelings relative
to anxiety (two items: “Feeling nervous, anxious, or on edge”;
“Not being able to stop or control worrying”) and depression
(two items: “Feeling down, depressed, or hopeless”; “Little
interest or pleasure in doing things”) with a response of zero
reflecting no symptoms, and a response of three reflecting
symptoms nearly every day.

PHQ-4 results analysis includes assessment of anxiety and
depression subscales (score range for each totaling 0-6) such
that a total score of three or more in each of the two subscales
is considered positive. It also includes evaluation of the total
score of both subscales (score range from 0 to 12). Categories
of psychological distress are as follows: None 0-2; Mild 3-5;
Moderate 6-8; and Severe 9-12.1°

Presurvey. The presurvey for both control and remote sites
included five questions focused on ease-of-access to clinical
services, including distance traveled, mode of transportation,
and economic burden (e.g., missed work for self and/or other(s)
childcare needs). Remote participants were asked to answer
these same questions as if telegenetic services were unavailable.
Access-to-care questions were adapted from a MMC survey
instrument used to assess ongoing general (noncancer) tele-
genetic care. Access-related data presented in this study reflect
responses from remote participants only. All respondents were
queried about basic demographic/medical characteristics.

Immediate postsurvey. For remote sites, there were seven
questions assessing satisfaction with the telecommunication
technology, including ease-of-use of equipment, sound and
picture quality, access to technical help if needed, and trust in
confidentiality of the information discussed. Five of these
items were adapted from a previously validated telehealth
satisfaction survey instrument.?> The confidentiality question
was adapted from a similar item in the Utah Telehealth Net-
work’s patient satisfaction survey.”* The first six items in-
cluded responses on a 4-point Likert scale from strongly agree
to strongly disagree. The seventh item was an open-ended
question asking the participant to explain how the equipment
had stopped working, if it had malfunctioned.

One-month postcounseling survey. For all sites, the 1-month
mailed postcounseling survey included 11 items assessing
participants’ satisfaction with clinical services using a 4-point
Likert scale from strongly agree to strongly disagree. Parti-
cipants were also asked if they would recommend this service
to others, and to rate their visit on a scale of 0 (worst possible)
to 10 (best possible). These items were adapted from the Pa-
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tient Satisfaction Survey developed by National Research
Corporation, the Consumer Assessment of Healthcare Provi-
ders and Systems (CAHPS) vendor for the health system
(acocahps.cms.gov).?® All participants were asked for any
additional feedback in an open-ended format relative to the
services received.

Remote participants were asked to answer five additional
questions regarding telegenetics acceptability, assessed through
a 4-point Likert scale from strongly agree to strongly disagree.
Four of these were adapted from the previously validated Tel-
emedicine Satisfaction Questionnaire;>> one question (“I would
prefer to see the genetic providers in-person”) was adapted from
an existing MMC survey instrument used to assess general
(noncancer) telegenetic care in Northern Maine. In this study,
we report on 1-month responses by remote participants to the
five telegenetics acceptability items.

DATA ANALYSES

Statistical analyses were performed using SAS Enterprise
Guide version 5.1 (Cary, NC). Between-group differences for
categorical data were calculated using chi-square statistics.
Within-group differences for noncategorical data were cal-
culated using paired t-tests, whereas between-group differ-
ences were calculated using independent #-tests. Participants’
responses to two survey items reflecting anxiety were sum-
med, as were two items reflecting depression. Emotional data
presented in Table 2 represent the mean of anxiety sums and
depression sums among participants from each of the two
study groups. Responses (4-point Likert scale) to questions
relative to satisfaction with and acceptability of telegenetic
services were dichotomized such that strongly agree and agree
responses were combined and classified as agree; whereas
disagree and strongly disagree responses were combined and
classified as disagree (Figs. 2, 3).

Results
PARTICIPANTS

A total of 174 patients participated in this study (106 remote;
68 in-person). Of these, 158 (90%) returned both pre- and im-
mediate postcounseling surveys, including 90/106 remote pa-
tients (85%) and 68 in-person patients (100%). A total of 41/90
remote patients (46%) and 24/68 in-person patients (35%) re-
turned 1-month postcounseling surveys. Response to individual
survey items varied.

Table 1 summarizes basic demographic and medical/family
history characteristics of all 174 respondents. Comparing
groups, remote patients were older ( p=.02), less likely to have a
4-year college education ( p=.006), more likely to live in a rural
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Table 1. Differences in Demographic Characteristics
Remote Versus In-Person Participants

REMOTE | IN-PERSON
CHARACTERISTIC n=106 n=68
Age in years, mean (SD) 55 (15.5) 49 (13.5) 02
Female gender, n (%) 88 (83) 57 (84) .55
Race, n (%) .58
White 95 (90) 62 (91)
Black or African American 2 (2) 0 (0)
Native American 2 (2) 0 (0)
Other 7 (7) 6(9)
Insurance status, n (%) 81
Adequately insured 90 (85) 58 (85)
Under or uninsured 7 (7) 3(4)
Prefer not to answer 1(1) 0 (0)
Do not know 4 (4) 5(7)
No response 4 (4) 2 (3)
Education level, n (%) 006
Less than high school graduate 1(1) 1(1)
High school graduate 27 (25) 5(7)
Some college or 2-year degree 38 (36) 23 (34)
Four-year college or greater 35 (33) 37 (54)
No response 5 (5) 2 (3)
County of residence, n (%) <.0001
Rural 95 (90) 27 (40)
Urban 11 (10) 41 (60)
No personal history of cancer, n (%) 42 (40) 38 (56)
Personal cancer history, n (%) 60 (57) 29 (43) .005
Breast cancer 30 (50) 6 (21)
Ovarian cancer 1(2 4 (14)
Colorectal cancer 6 (10) 4 (14)
Uterine cancer 1(2) 3 (10)
Other 9 (15) 8 (28)
More than one 11 (18) 3 (10)
No response 2 (3) 1(3)
Family history of cancer, n (%) 98 (92) 64 (94) .56

SD, standard deviation.

county (p<.0001), and more likely to have a personal history
of cancer (p=.005). Group demographic characteristics were
similar with regards to gender, race, and perception of health
insurance coverage adequacy.

KNOWLEDGE GAIN

A total of 41/174 participants (18 in-person and 23 remote)
were excluded from knowledge analysis because they did
not report a personal and/or family history of breast/ovarian
cancer. Table 2 shows that among those reporting a personal
and/or family history of breast/ovarian cancer, there was a
statistically significant increase in HBOC knowledge pre-
versus immediately postcounseling in both groups with no
difference in the degree of knowledge gained comparing
groups. Importantly, gain in knowledge persisted when data
were analyzed only among those participants responding to
HBOC knowledge items in both pre- and immediate post-
counseling survey instruments (data not shown). Table 2 also
shows that gain in HBOC knowledge over precounseling base-
line persisted in both groups at 1 month following counseling.

EMOTIONAL OUTCOMES

Comparing the two study populations’ precounseling, re-
mote patients had higher levels of anxiety and depression
(Table 2). As shown, there was a statistically significant re-
duction in anxiety pre- versus immediately postcounseling
within the in-person group and a trend toward reduced anx-
iety pre- versus immediately postcounseling within the re-
mote group. The degree of change in anxiety comparing
groups was not statistically significant. Relative to depression,
there was a reduction in depression measures comparing pre-
versus immediately postcounseling within the remote group
in contrast to no significant change within the in-person
group. Although there was a trend toward a greater reduction
in depression among those seen remotely compared with the
in-person group, pre- versus immediately postcounseling, this
did not meet statistical significance (p=.09). Table 2 shows
that at 1-month postcounseling, both study populations re-
ported reduced anxiety and depression compared with mea-
sures collected immediately postcounseling.

EASE OF ACCESS

Figure 1 depicts that among the remote patients responding
to ease-of-access questions, 13% reported traveling 50 miles or
more to their telegenetics appointment; whereas 81% would have
traveled more than 50 miles to access in-person services. Like-
wise, due to availability of telegenetic services, fewer patients
and/or others supporting their attendance were required to miss
work, and childcare needs were eased slightly by telegenetics.
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Table 2. Change in Knowledge and Emotional Status Pre- Versus Postcounseling
‘ STUDY POPULATION
REMOTE VERSUS

REMOTE (n=106) IN-PERSON (n=68) IN-PERSON

Pre- versus

immediate

Immediate Immediate postchange

Precounseling postcounseling Change Precounseling postcounseling Change difference

Variable® Mean (SD) Mean (SD) | p value Mean (SD) Mean (SD) | p value

HBOC knowledge 83 3.7 (2.25) 66 6.6 (1.54) <.0001 50 4.1 (2.18) 50 6.9 (1.63) <.0001 .85
Anxiety 98 1.42 (1.84) 89 1.2 (1.54) .07 66 1(1.25) 68 0.8 (1.14) .004 .59
Depression 99 0.90 (1.53) 89 0.67 (1.31) .02 66 0.42 (0.96) 68 0.35 (0.84) A3 .09

ONE-MONTH POSTCOUNSELING

REMOTE (n=41) IN-PERSON (n=24)
Variable® Mean (SD) Mean (SD)
HBOC knowledge 31 5.9 (2.08) 18 6.9 (1.51)
Anxiety 40 0.82 (1.37) 24 0.58 (0.77)
Depression 40 0.35 (0.73) 24 0.29 (0.69)

n's vary for individual measures as not all participants responded to all survey items.

Breast cancer knowledge measure depicts mean number of correct responses out of a maximum of 9 possible correct responses among participants with a personal or
family history of breast/ovarian cancer; Anxiety and Depression items depict mean sum of two items reflecting anxiety and two items reflecting depression (range 0-6).

®p value depicts the difference (if any) in degree of measure change pre- versus immediately postcounseling comparing remote versus in-person participants.
HBOC, hereditary breast and ovarian cancer.

SATISFACTION WITH TELEGENETIC

TECHNOLOGY

There was general satisfaction with = ,,iigs:
the telecommunication technology used 80
(Fig. 2). A minority reported equipment 70
problems requiring assistance, includ-
ing the picture freezing (n=10) and/ 50
or loss of internet connection (n=6). 50
Ninety percent of the patients reporting ® 20 325 Telegenetic services
technical problems noted that they were 2557200 225 * Notelegenetic services
adequately addressed. All but one re- 30 n=102 n=99
mote participant trusted that their con- 20 n:::: 12% 95§
versation was confidential. 10 e n_izéz"’:mo

; L

ACCEPTABILITY OF TELEGENETIC Travel 50+  Misswork Someoneelse Childcare
SERVICES miles misswork

Remote patients were surveyed 1 *remote participants only; pre<counseling (n=102)
month after genetic counseling to assess

acceptability of cancer telegenetics as a  Fig. 1. Impact of telegenetics on care access*.
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100% - - o 99% its lowest income adults.”” Just
100 _ over 60% of Maine’s 1.3 million
50% . L
a0 residents live in rural areas, com-
80 pared with 19% in the United
70 States as a whole, impacting pro-
® gg vision of specialty care services,
20 including cancer genetic counsel-
30 ing.”®*° The data reported in this
20 study may be generalizable to
13 other geographically underserved
The processof Didnotnead Thecomputer lcould hearthe Itrustedthe Ifthecomputer areas and may support expanded
talkingwas clear helpusingthe picturewas providersclearly conversation stopped access to care in rural communi-
(n=89) system (n=89)  clear (n=90) (n=30C}) was confidential working | got ties nationally.
i .. . . . {ea2) bk e Relative to cancer genetic
remote participants only; immediate post-counseling (n=90) knowledge gained, we show an

Fig. 2. Satisfaction with telegenetic technology*.

care model. Among the 41 respondents, there was overall ac-
ceptance of this care model as reflected in reports of better access
to genetic services, willingness to use telemedicine again, and
happiness with the services; however, 13% (n=5) reported that
telemedicine did not address their healthcare needs, and 32%
(n=13) of remote patients would have preferred seeing the pro-
vider in-person (Fig. 3).

increase in HBOC knowledge

pre- versus immediately post-

counseling in both study groups,

with similar levels of increase

comparing groups, and persistent knowledge gains 1 month

postcounseling. The work reported in this study extends

findings from United Kingdom, Australian, and U.S. studies

and reinforces the benefit of cancer telegenetics as a means to

expand rural access to high-quality genetic counseling ser-
vices. '3

We show a decline in measures of anxiety and depression in

both groups postcounseling with minor differences in short-

Discussion
We examined HBOC knowledge
and emotional outcomes among 100
those counseled remotely versus a0 87%
those receiving traditional in-
person cancer genetic counseling 50
services at a tertiary care center in 70
Maine. This work also examined 60
the impact of telegenetics on ease-
. ® 50
of-access to cancer genetic ser-
vices, as well as satisfaction with 40
the technology used and accept- 30
ability of the services rendered. 20
Sociodemographic factors that
create persistent health and health- 10
care inequities are major challenges 0 ”
in Maine, ranking 32nd (high to t::ﬁgf:::::y
low) in per capita income.”® It is needs (n=240)
among 19 American states failing
to adopt Medicaid Expansion un-
der the Affordable Care Act, limit-

with telemedicine

*remote participants only; 1 month post-counseling (n=41)

100%
95% 98%
I g | I

Betteraccessto  Prefertoseesa Usetelemedicine Overall happy
genetic services providerin person  3zain (n=41) with service
(n=40) (n=41)
(n=41)

ing health insurance access among

Fig. 3. Acceptability of telegenetic services*.
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term emotional outcomes comparing the telegenetic care
model with traditional in-person cancer genetic counseling.
These findings are similar to results of earlier studies from non-
U.S. countries and more densely populated American States.''™"3
This is significant because assessment and supportive manage-
ment of patients’ emotional signs and symptoms are essential
components of the genetic counseling process. The ability of the
counselor to play a central role in the emotional health of her/
his patient is presumably based on her/his success in building
rapport and conveying empathy—both factors that could be
negatively impacted by telehealth technology. Combined with
previous data, our work supports telegenetics as a means to
provide effective and supportive cancer genetic counseling ser-
vices to geographically isolated patients.

Significantly, there was a higher level of baseline emotional
distress among remote patients. We cannot determine from
this work the cause for this difference. It is possible that it
reflected medical and sociodemographic factors. Remote
patients had higher personal rates of cancer compared with
in-person patients. Furthermore, remote patients had lower
education levels, and most (90%) were from rural counties, in
comparison with in-person patients (40%). There is a dearth of
literature examining the influence of geographic place of
residence (rural vs. urban) on emotional disorders.?® There is
need for further study regarding the emotional support needs
of geographically underserved individuals accessing tele-
genetic services (and other cancer care services) at state and
national levels.

We show the influence of telegenetic technology on ease-
of-access to specialty cancer genetic services. The majority
of remote respondents would have traveled at least 50 miles
one-way if telegenetic services were unavailable. Relative to
economic impact, more respondents and/or others support-
ing the visits would have missed work and would have spent
money on transportation and childcare had they traveled for
these services. Transportation costs and other economic
burdens are significant issues relative to promoting equitable
access to cancer genetic counseling services in rural areas
nationally.?’

The results reported in this study reveal that there was
general satisfaction with telegenetic technology among re-
mote participants. This included ease-of-use of the equipment
and participants’ ability to communicate clearly. There was
little concern about confidentiality of the information dis-
cussed. In most circumstances, technical issues were over-
come in a timely manner. We show that acceptability of the
telegenetic care model was high, including addressing
healthcare needs, improved access, willingness to use tech-
nology again, and overall happiness with the services ren-
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dered. However, 13/40 (32%) remote respondents reported
preference for in-person services. This is not an unexpected
finding because in-person counseling represents the standard
model of care nationally. Previous work in a postoperative
study population from Scotland revealed similar findings
relative to preference for usual (in-person care) over tele-
medicine services.>” Furthermore, older patients are less likely
to feel comfortable with technology overall, although they
may rate specific experiences high.*?

Dedicated information technology (IT) specialists support
all MMC telegenetic services. Furthermore, local IT specialists
and healthcare professionals provided support throughout
the remote patient’s care. These labor-intensive resources
likely influenced study results relative to both satisfaction
with/acceptability of telegenetics; that is, 90% of participants
who experience technical problems reported that these issues
were addressed in a timely manner. It is important to take
these resources into account in considering telegenetics
scalability.

STUDY LIMITATIONS

Although this work advances understanding of the impact
of cancer telegenetic services via live-interactive videocon-
ferencing on HBOC knowledge and emotional outcomes
among rural patients and provides valuable insight relative to
satisfaction with/acceptability of telegenetic services, there
are several important limitations to this study that influence
the data’s generalizability. First, this work involved a limited
number of patients of one Maine clinical service. This affects
the transferability of this work to services staffed by multiple
clinical teams or alternating staff members. Second, as mea-
sures of knowledge gained were HBOC focused, we did not
examine change in knowledge among those facing risk for
other hereditary cancer susceptibility disorders, limiting the
generalizability of reported findings. Third, responses to
questions reflecting satisfaction with both the technology and
the clinical services rendered may have reflected respondents’
desire to please the clinical team, not their attitudes regarding
telegenetics. Fourth, study results are reflective of both the
clinical services offered to study participants, and the IT and
other clinical support resources likely unique to MMC cancer
genetic services. Fifth, as this was a nonrandomized study,
between-group knowledge and emotional health comparisons
should be viewed with caution.

This work adds to a growing body of literature addressing
the increasing demands for high-quality cancer genetic
counseling and novel means to address these demands, es-
pecially among those facing geographic barriers to care. Re-
sults reported in this study should be confirmed among a
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broader population of patients from other rural regions na-
tionally and among patients served by clinical teams with
more limited levels of technical support. Finally, studies
should be extended to other telegenetic care models, including
telecommunication services provided to patients within their
homes via teleconferencing or phone.

Conclusion

This work reveals that there were few differences in HBOC
knowledge and emotional outcomes between traditional in-
person cancer genetic counseling services and telegenetic
services via live-interactive videoconferencing. As expected,
the availability of telegenetics eased transportation needs
and work absences. Remote study participants were satisfied
with the quality of the technology used. Although there was
overall acceptance of telegenetics, nearly a third of remote
patients noted preference for in-person care. These data relate
directly to the scalability of telegenetics as a means to extend
access to cancer genetic counseling to rural populations re-
gionally and nationally.
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