
ABSTRACT 

Background: Hereditary cancer ac -

counts for up to 10% of the 5000

new cases of breast, ovarian, and

colon cancer diagnosed in British

Columbia each year. Many patients

living in rural and remote areas of

the province do not have easy access

to the genetic counseling services

provided in urban tertiary care cen-

tres. A study was designed to as-

sess the acceptability and effective -

ness of videoconferencing to deliver

genetic counseling services to these

patients. 

Methods: Videoconference clinics

were established to allow contact

between the Hereditary Cancer 

Program in Vancouver and six rural

hospitals as far as 1500 km away.

Following each genetic counseling

session, patients and counselors

completed standardized satisfaction

questionnaires based on a 5-point

Likert scale. Data were collected

from March 2005 to April 2006. 

Results: Forty-three of 64 invited

patients took part in the study, for a

participation rate of 67%. The four

counselors involved completed sur-

veys for all of the sessions they par-

ticipated in. Results from the patient

and counselor surveys showed a

favorable response to videoconfer-

ence appointments. The patients

benefited from saving considerable

costs and time, and the majority pre-

ferred to receive counseling in their

own communities. Some patients

reported they would not have re -

ceived counseling otherwise. When

technical difficulties were experi-

enced, they had a greater impact on

counselor satisfaction than patient

satisfaction.

Conclusions: Videoconferencing is

an acceptable and effective means

of providing hereditary cancer gen -

etic counseling services. Most im -

portantly, this technology can help

patients living in rural and remote

communities access specialty 

services.

Background
Approximately 14% of British Co -
lum bians live in rural and remote
regions and have limited access to
health services, including genetic
counseling for hereditary cancer. The
challenges posed by this situation
promise to intensify with the rapid
growth of new genetic technologies,
the shortage of genetics professionals,
and the economic necessity of provid-
ing specialty services in urban tertiary
care centres.1 Alternative approaches
are needed to address the access bar-
riers faced by rural citizens. This study
aimed to evaluate the acceptability of
providing genetic counseling by
videoconference. 

Evaluation of genetic
counseling for hereditary
cancer by videoconference in
British Columbia 
Patients from rural and remote areas responded very favorably
after taking part in telehealth consultations with genetic coun-
selors based in Vancouver. 
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Hereditary cancer susceptibility
syndromes account for 5% to 10% of
the 5000 new cases of breast, ovarian,
and colon cancers diagnosed in British
Columbia each year. Currently, hered-
itary cancer services are provided by
the provincial Hereditary Cancer Pro-
gram (HCP), which is located in two
urban tertiary care centres in Vancou-
ver and Victoria. Even though outreach
clinics are held in smaller centres peri-
odically, families living in rural and
remote areas of BC frequently do not
receive the potential benefit of hered-
itary cancer genetic counseling ser-
vices. Numerous studies have identi-
fied travel time, expense, and the need
for time off work and child care as sig-
nificant obstacles for rural patients
referred to urban-based specialists and
clinics.2-5Anecdotal evidence suggests
that some rural physicians do not refer
eligible patients to the HCP program
because of the travel distance and
associated costs involved (unpub-
lished report by Horsman D, Kim-Sing
C, Panabaker K, et al. Cancer Risk
Assessment and Follow-up in BC Rural
Communities: Needs Assessment and
Educational Tools. Hereditary Cancer
Program Report; 2002). Other re ports
also indicate that there is a great need
for cancer-related information, ser-
vices, and psychosocial support in
northern and rural areas of the pro -
vince.6 

Genetic counseling for hereditary
cancer is a clinical specialty that is
well suited to delivery by video -
conference. The primary focus of the
genetics consultation is exchange of
medical information and communica-
tion of related psychosocial issues.
The sessions involve a detailed review
of family history and medical records,
a discussion of hereditary cancer biol-
ogy and the likelihood that a heredi-
tary cancer syndrome may be present,
and a review of risk-management
strategies based on the patient’s fami-

ly history of cancer. When genetic
testing is appropriate, genetic coun-
seling also incorporates a detailed
review of the pros and cons of having
genetic testing, an explanation and
interpretation of test results, and 
psycho social support. Thus, genetic
counseling is not limited by the need
for high-resolution images or the rapid
transfer of large-sized image files. 
The technology is quite able to accom-
modate graphics as an adjunct to ver-
bal information. 

In December 2002, the province
of British Columbia completed a $6.5
million telehealth network develop-
ment program. There are now over
70 BC communities with telehealth
facilities, including re gional centres,
small hospitals, and community
health clinics. Telehealth programs
directed specifically at delivering
genetic counseling for hereditary
cancer have been successful in the
UK7,8 Australia,9 and the US.10 To our
knowledge, this is the first reported
study using videoconferencing to pro-
vide genetic counseling for hereditary
cancer in Canada.

Methods
Telehealth connections were made
between the HCP in Vancouver and
hospitals in six rural communities.
Two members of the research team
began by visiting these rural commu-
nities to talk to local health care
providers about providing hereditary
cancer education by videoconference.
In addition to these site visits, a letter
was sent to GPs, surgeons, and oncol-
ogists in these communities describ-
ing the study and inviting patient
referrals. The first telehealth clinic
was set up in August 2003 in a north-
ern site located 800 km away from the
HCP in Vancouver. Success with this
pilot project led to the addition of three
northern hospitals (at distances of
1500 km, 1260 km, and 1200 km) and

two hospitals in the eastern region of
the province (at distances of 628 km
and 968 km) over the next 2 years.

Videoconference links were estab-
lished in these clinics using either 
a Tandberg 6000 system (384 kbps
ISDN transmission rate) or a Polycom
VSX 7000s (384 kbps ISDN trans-
mission rate via an Accord MGC 100
bridge). A document camera was also
made available to transmit diagrams
(e.g., family pedigree or illustrations)
during the consultation. 

Subjects
After ethics approval was obtained,
potential study subjects were ap -
proached. Individuals were consid-
ered eligible for the study if they had
been referred to the HCP because of a
significant family history of cancer
(e.g., breast, ovarian, colorectal can-
cer, and melanoma) and if they lived
in the northern or eastern health
regions of the province. Potential sub-
jects were initially sent a letter about
the project and a study consent form.
Those who did not return the consent
form were contacted by the project
coordinator 6 weeks later, and asked
whether they would like to participate
in the study or to receive genetic coun-
seling in person in Vancouver. Those
who returned the completed consent
form were contacted by a genetic
counselor and asked for family infor-
mation and other necessary medical
records. A videoconferencing appoint-
ment was then booked and a letter was
sent to the participant with directions
to the videoconferencing site, name
and contact information for the local
telehealth coordinator, and informa-
tion about what material to bring and
what to expect at the appointment.

Data analysis 
Patients (and family members, if they
attended the consultation) were asked
to complete a standardized satisfaction
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questionnaire immediately after their
videoconferencing appointment. 
Participants used a 5-point Likert
scale (from 1 = strongly disagree to 
5 = strongly agree) to comment on a
number of outcome variables, includ-
ing comfort level, general satisfaction,
comprehension of information, quality
of service (simplicity, ease of use,
technical difficulties), and estimated
time and cost-savings for the subject.
These measures have been established
in other studies assessing the accept-
ability of videoconferencing for pro-
vision of genetic testing and oncology
services.8,11,12 Genetic counselors were
also asked to complete a satisfaction
questionnaire based on a 5-point Lik-
ert scale that was adapted from evalu-
ation surveys used in other studies.12

Data were collected from March 2005
to April 2006 and analyzed using
descriptive statistics (e.g., frequen-
cies, percentages, ranges, and mean).

Results
Sixty-four patients were eligible to
participate in the study. Of these, 43
(67%) agreed to participate and 21
declined. Of those who declined, 10
preferred a face-to-face consultation
in Vancouver and 11 declined a genet-
ic counseling appointment altogether.
In addition to the 43 patients who par-
ticipated, 5 family members participat-
ed, for a total of 48 responses. Coun-
seling was provided by four genetic
counselors from the HCP, who com-
pleted a questionnaire after each coun-
seling session. 

Patient responses
The results of the patient surveys 
summarized in show a high
degree of satisfaction with the video-
conference appointment (average
4.68 out of 5). Items assessing partic-
ipants’ perceptions of the videocon-
ferencing technology (questions 8, 9,
10) indicate that patients readily

Table 1
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Table 1. Patient responses.

* 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree   

Question
Mean score on 5-point

Likert scale*

1. I felt the information provided to me over the telephone prior to the
videolink session, including what to expect and issues around confi-
dentiality with this technology, was complete.

4.47

2. I was satisfied with the session. 4.71

3. I was comfortable with my ability to talk to the genetic counselor.  4.67

4. I felt the genetic counselor listened to me. 4.92

5. There was enough time to deal with everything that needed to be
covered.

4.67

6. I understood the information provided by the genetic counselor as
well as if we were in the same room.

4.79

7. I felt supported and encouraged. 4.79

8. The technology allowed me to express my concerns. 4.60

9. I had no difficulty seeing and hearing the genetic counselor through
the videolink system. 

4.54

10. The equipment was easy to use. 4.57

Average 4.68

Table 2. Comments from patients.

I would highly recommend videoconferencing. I think I was more comfortable being in a famil-
iar place—my home town and the hospital I know rather than out of town!

I think this is an extremely beneficial way of consulting/communicating with people. We have
the technology in all of the hospitals in the north. I would like to see this service available in
more communities—well, OK, in all communities throughout the north. Aside from economic
and time factors, the weather needs to be taken into consideration in the north. At this time of
year it is OK to travel to [city], but 1 month from now, the road could be quite nasty.
[Counselor] was very personable and easy to communicate with. Thank you.

I love that it saved me from traveling to Vancouver, but the technology needs to be fine-tuned.
The screen kept freezing and the sound was not that great. This did feel a little impersonal
though.

For those that cannot travel to Vancouver this videolink is very helpful and saves people a lot of
money. It is also very informational. And for those who do not like a lot of people around when
they are giving out personal information, this is a good way of doing the gene history. Thanks a
lot.

Great. Only glitch was lag time re: overlap in exchange of conversation at times but that was a
minor issue. I appreciated the specialized information, which is often not readily available
through other channels.

This was great. I wouldn’t be able to go to Vancouver, at this time, my husband would have to
take time off work, to drive. Scheduling for my three children for that period of time, etc. The
videolink process takes a few minutes to get used to, because of the delay factor.
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Question
Mean score on 5-point

Likert scale*
1. I was able to present the same information I would have presented

in person.
4.08

2. I was comfortable with my ability to assess the patients situation
and provide hereditary cancer genetic counseling using videolink.

4.16

3. I was comfortable with my ability to interact with the patient. 4.30

4. It was harder to establish a rapport with the patient(s) using 
videolink than in person.

2.38 (inverse)

5. I was comfortable with the technology. 3.78

6. I felt that the patients privacy and confidentiality were preserved
during the videolink session.

4.76

7. There was enough time to deal with everything that I needed to
cover.

4.46

8. I was satisfied with the genetic counseling appointment using the
videolink system.

3.85

Average 3.97

that the videoconferencing compo-
nent added a new dimension of com-
plexity to the appointment, and that
the degree of rapport established with

the patient influenced their level of
satisfaction ( ).

Interestingly, genetic counselors’
perceptions of the videoconferencing

Table 4
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Table 4. Comments from genetic counselors.

This was a challenging patient to establish rapport with—would have been difficult in person,
but probably extra challenging by videolink.

This session went well. I experienced some echo of my voice a few times, but not too bad. 
The patient had a little trouble understanding the impact of her sister’s test results, but this had
nothing to do with the technology. I simply explained the results in a different way, as I would
for an in-person appointment, too.

Still adjusting to voice delay—try to use gestures more. Patient was anxious about technology
at first but seemed to become more comfortable as I tried to “take charge.” My first really
“good” videoconference session—mainly because it was an “easy” patient and no technical
difficulties.

Could barely see patient and his wife on screen at first since too bright. This was corrected
after the video.

[Rural site] was not prepared/set up in time. [IT Support] called me to let me know at 1:25 p.m.
and called me once they were connected. This delay cut in a little bit to my time with patient,
but not significantly. More sessions in [rural site] will help them get the hang of it.

Construction noise (drilling) also going on at [hospital] during session—distracting, but not too
bad. Would have been there if appointment were in person too. As always patient very under-
standing and patient. I thought the patient was a little tearful during session—hard to tell due
to distance on screen. Videoconferencing makes it hard to be consoling for patient in these
circumstances.

Table 3. Genetic counselor responses.

* 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree   

adapted to this format. For the most
part, patients felt that they could com-
municate effectively, ask questions,
and understand the information con-
veyed by the genetic counselor during
the appointment. No participants
reported that the video-based commu-
nication made it difficult for them to
understand the information. 

Major advantages reported includ-
ed cost-savings (averaging $1000 per
person); convenience (eliminated bur-
den of travel or need to miss work);
and ability to have family members
present at the appointment. For the
most part, patients preferred to be seen
in their home communities and some
reported they would not otherwise
have followed through with their 
HCP referrals.

Responses to an open-ended re -
quest for comments also demonstrat-
ed support for the videoconferencing
appointments (see ). Patients
valued the information obtained
through the counseling process and
they generally felt they were able to
establish a personal connection with
their genetic counselor. Again, conve-
nience and cost-savings were cited as
major advantages of the technology.

When technical difficulties (poor
image or sound quality and loss of
connection) did occur, they were the
primary obstacle to satisfaction. A
common drawback was the delay in
audio transmission resulting in indi-
viduals speaking over one another.
However, patients generally viewed
these problems as minor and/or
annoying rather than disruptive. 

Genetic counselor responses
The results of the counselor satisfac-
tion surveys shown in indi-
cate that genetic counselors were less
satisfied with the videoconference
consultation than patients, although
they were still highly satisfied (aver-
age 3.97 out of 5). Counselors found

Table 3

Table 2
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depth. I only give the basic necessary
information and psychosocial issues
do not get addressed in the same way
as they do in person.” 

Patient: “I was very satisfied with
the videolink. It was a wintry day on
my meeting and I would not have

wanted to travel to Vancouver on icy
roads, rearrange my work schedule,
and leave my wife alone with our new-
born. It was private and the sound and
video were clear. The counselor was
informative and thorough. Very posi-
tive way for me to accomplish this
meeting.”

There were no cases where a pa -
tient expressed dissatisfaction with
the counseling session and the genet-
ic counselor expressed satisfaction.

Conclusions
In keeping with findings from other
countries,6-8,10 the results of this BC
study indicate that videoconferencing
is an effective means of providing
genetic counseling to rural and under-
served populations. All patients who
received genetic counseling by video-
conference reported positive experi-
ences with the technology. Videocon-
ferencing was convenient, required
little time off work, eliminated the
need to travel great distances, and

resulted in considerable cost-savings.
Most importantly, it provided access
to genetic consultations for some peo-
ple whose economic or personal situ-
ation would have otherwise prevented
access. Genetic counselors also re -
ported satisfaction with the service,
although to a lesser extent than
patients, in accord with other studies
assessing health care provider satis-
faction.8,13

There were limitations to this
study. Patients were given a choice of
videoconference or in-person appoint-
ments, and those who may have res -
ponded less positively to videoconfer-
encing likely chose a face-to-face
appointment instead and were not part
of the study group. However, it is like-
ly that this selection bias will reflect
the group of patients who ultimately
choose to receive genetic counseling
by videoconference. 

Overall, the findings demonstrate
the potential of telehealth to address
barriers to genetic counseling faced
by rural patients. In addition to ben -
efiting patients, videoconferencing
offers cost advantages compared with
outreach programs. For example, the
travel costs for one genetic counselor
to provide outreach care for 12 pa -
tients at a 2-day clinic in Kelowna
amounts to $700. The cost of con-
ducting the same number of counsel-
ing appointments by videoconference
is nil because equipment has been pre-
viously purchased through opera-
tional funds. The savings are clearly
greater for sites further away, espe-
cially when the small numbers of
patients do not warrant the expense of
holding an outreach clinic.

Videoconferencing is not meant to
replace face-to-face services but to
expand existing approaches to care. In
any event, there are some limitations
to videoconferencing. It is difficult to
fit multiple family members on a
screen and thus only a few family
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appointment did not always match the
patients’ reactions to the same event.
Often, the genetic counselor was far
more critical of minor disturbances
that occurred during the session than
the patient was, as the following
responses indicate.

Genetic counselor: “During the
session there were numerous sound
interruptions due to construction 
nearby and announcements over the
PA system. Hard to avoid/control, but
annoying just the same.”

Patient: “Occasionally I was some-
what distracted by noises in the hall-
way and ongoing construction in the
building. I think this is a valuable tool,
especially for those who cannot afford
time and cost of travel. Thank you for
doing this.” 

The difference in satisfaction rating
between the counselors and patients
may also be explained by differences
in the valuation of different aspects of
care.13 As the following excerpt from
the same session indicates, patients
may value the access provided by
videoconferencing so much that they
are less concerned than the genetic
counselors with slight reductions in
communication quality.

Genetic counselor: “I find that my
video sessions do not go into as much
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In our experience, the remote site

requires committed and enthusiastic

service providers who must sometimes 

go beyond their usual job des criptions to

assist with the practical arrangements. 
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members (up to three) can take part in
a consultation. Ad hoc or unplanned
consultations are also a challenge. In
addition, a telehealth program can
only succeed if there is a strong
alliance with a local champion. A sup-
port person is needed to assist patients
at the remote site and act as a liaison
between the remote site and the deliv-
ery site (in this case, the BCCA).14,15

In our experience, the remote site
requires committed and enthusiastic
service providers who must some-
times go beyond their usual job des -
criptions to assist with the practical
arrangements. Communities where
staff turnover is high—a common
problem in many rural settings—will
require ongoing training support from
the tertiary care centre.16

As well as providing evidence that
videoconferencing can be used to
deliver care when geographic dis-
tances pose a barrier, these study find-
ings may apply to other health service
and clinical areas outside of genetic
counseling, such as follow-up oncol-
ogy,11 orthopaedic or clinical genet-
ics,10 palliative care,14 specialty mental
health services, and psychiatric con-
sultations.13,17,18
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