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Abstract Growing demand for and limited geographic access
to genetic counseling services is increasing the need for alter-
native service delivery models (SDM) like telephone genetic
counseling (TGC). Little research has been done on genetic
counselors’ perspectives of the practice of TGC. We created
an anonymous online survey to assess whether telephone ge-
netic counselors believed the tasks identified in the ABGC
(American Board of Genetic Counseling) Practice Analysis
were performed similarly or differently in TGC compared to
in person genetic counseling (IPGC). If there were differences
noted, we sought to determine the nature of the differences
and if additional training might be needed to address them.
Eighty eight genetic counselors with experience in TGC com-
pleted some or all of the survey. Respondents identified dif-
ferences in 13 (14.8 %) of the 88 tasks studied. The tasks
identified asmost different in TGCwere: “establishing rapport
through verbal and nonverbal interactions^ (60.2 %; 50/83
respondents identified the task as different), Brecognizing fac-
tors affecting the counseling interaction^ (47.8 %; 32/67),
Bassessing client/family emotions, support, etc.^ (40.1 %;
27/66) and Beducating clients about basic genetic concepts^
(35.6 %; 26/73). A slight majority (53.8 %; 35/65) felt addi-
tional training was needed to communicate information with-
out visual aids and more effectively perform psychosocial
assessments. In summary, although a majority of genetic

counseling tasks are performed similarly between TGC and
IPGC, TGC counselors recognize that specific training in the
TGC model may be needed to address the key differences.

Keywords Service deliverymodels . Telephone genetic
counseling . Genetic counselor training . Genetic counselor
tasks

Introduction

Within the last several years, there have been several impor-
tant developments that have led to a potential increase in de-
mand for genetic counseling services. The United States
Preventive Task Force, for example, has recommended genet-
ic counseling for women whose family history places them at
an increased likelihood to carry a BRCA1 or BRCA2mutation
(Moyer 2014; United States Preventive Task Force 2005). As
these recommendations have been classified as a BGrade B^
recommendation, they are covered under the Affordable Care
Act (U.S. Preventive Services Task Force 2014). Additionally,
there appears to be a recent trend of insurance companies,
including national provider Cigna Corporation, covering the
cost of genetic counseling and requiring patients to have ge-
netic counseling prior to providing coverage for certain genet-
ic tests (Graf et al. 2013; Lee 2013).

Another development affecting demand for genetic
counseling services is the expanded use of next generation
sequencing technology in clinical genomic testing. This tech-
nology has contributed to the increasing number of genomic
tests available overall (Genetests 2015). Furthermore, use of
the technology brings with it potential challenges, especially
in informed consent and results interpretation, and these are
challenges genetic counselors are specially trained to address
(Accreditation Council for Genetic Counseling 2013). The
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growing need for genetic counselors in the absence of signif-
icant growth in the workforce could limit appointment avail-
ability. This could lead to other providers with no specialized
training in genetics taking on the responsibility of genetic
testing, test interpretation and counseling. Such a situation
may not be ideal since there have been several reports of
adverse patient outcomes when non-genetics providers incor-
rectly ordered and interpreted genetic testing results and/or
provided inadequate genetic counseling (Bensend et al.
2013; Bonadies et al. 2014; Brierley et al. 2010, 2012).
Additionally, although there is no clear evidence that the
existing genetic counseling workforce cannot meet the de-
mand for services even with the increased availability of ge-
netic testing, the geographic distribution of genetic counselors
is limited, particularly in some rural areas of the country
(National Society of Genetic Counselors 2014). As a result
of all of these factors, genetic counselors are increasingly
using alternative service delivery methods, such as telephone
genetic counseling (TGC), to increase access to services
(Cohen et al. 2013).

In order to explore access to genetic counseling services, in
2009 the National Society of Genetic Counselors (NSGC), the
leading professional organization of genetic counselors in the
United States, appointed a Service DeliveryModel Task Force
(SDMTF) to assess the status of the existing service delivery
models (SDM). As part of this work, the SDMTF proposed
four basic models of genetic counseling service delivery: in
person genetic counseling (IPGC), TGC, group counseling
(multiple non-related individuals receiving counseling for a
similar indication), and telegenetics (counseling occurring re-
motely using video conferencing). IPGC, also known as face
to face counseling, has been the traditional model for genetic
counseling services and is thought to be the predominant mod-
el used in genetic counseling currently. TGCwas defined as Ba
patient is provided genetic counseling for a new indication or
concern and the session is completed entirely via telephone^
and parallels an IPGC session (Cohen et al. 2012, p. 647).

Even before the NSGC recognized the importance of ex-
ploring TGC as an SDM, there had been studies investigating
the provision of genetic counseling by telephone. Most of the
initial studies were focused on patient outcomes related to
receiving BRCA1/2 genetic test results by telephone versus
in person. Overall, when comparing the two methods of re-
ceiving results, these studies found similar levels of patient
satisfaction (Baumanis et al. 2009; Chen et al. 2002; Jenkins
et al. 2007), retained knowledge, anxiety, and psychological
well-being (Jenkins et al. 2007). As the use of TGC increased,
there emerged several studies looking at patient perceptions
and reactions to performing an entire genetic counseling
session by telephone, rather than just results disclosures.
Sangha et al. (2003) found no difference in knowledge or
anxiety in patients receiving TGC for positive maternal serum
screening compared to IPGC.

There have also been a few randomized trials comparing
entire genetic sessions for cancer risk assessment conducted in
IPGC and TGC. Similar to the studies performed on receiving
genetic test results by telephone, these studies showed similar
levels of patient satisfaction (Platten et al. 2012; Schwartz
et al. 2014), knowledge (Schwartz et al. 2014), cancer worry
(Helmes et al. 2006; Platten et al. 2012), risk perception
(Helmes et al. 2006), decisional conflict (Schwartz et al.
2014), quality of life (Platten et al. 2012; Schwartz et al.
2014) and motivation to change health-related behavior
(Helmes et al. 2006). In addition to showing a high level of
patient satisfaction, knowledge of cancer risk, and increased
motivation to change health-related behaviors, Sutphen et al.
(2010) also showed that a majority of participants in their
study indicated they would not have pursued genetic counsel-
ing had it not been offered by telephone, further illustrating the
potential value of this SDM.

In addition to evaluating TGC using patient-related out-
come measures, it is important to evaluate the SDM from
the genetic counselors’ perspective as well. Only by evaluat-
ing TGC from both perspectives can we identify best practices
and how to properly prepare genetic counselors for this
practice. In the rationale for their planned randomized
control trial comparing TGC and IPGC for BRCA1 and
BRCA2 counseling, Peshkin et al. (2008) recognized this. As
part of their study design, they planned to implement a
Genetic Counselor Questionnaire intended to capture informa-
tion from the counselor performing TGC regarding content
covered in session, ability to establish rapport, perceived pa-
tient comprehension, and ability to provide patient support,
answer questions and provide information. Although they
have not yet published any outcome data from this
questionnaire as of yet, this group recognized that there
could be differences in these areas that would be important
to identify in order to establish the best manner in which to
provide genetic counseling by telephone. Bradbury et al.
(2011) also recognized the importance of obtaining the per-
spectives of counselors providing TGC. In studying the opin-
ions and experiences of genetic counselors delivering BRCA1/
2 results by telephone, they found that many respondents an-
swered that they were Buncomfortable^ providing BRCA 1/2
test results by this method, particularly positive results and
variants of uncertain significance. Study respondents identi-
fied lack of non-verbal cues, inability to use visual aids, and
the increased difficulty of establishing rapport and providing
psychosocial support as potential provider barriers to TGC
(Bradbury et al. 2011).

Bradbury et al. (2011) and Peshkin et al. (2008) provided
some of the initial groundwork suggesting the value of con-
sidering the genetic counselors’ perspectives of TGC to in-
form the development of best practices. Additionally, the
Accreditation Council for Genetic Counseling (ACGC), the
profession’s credentialing organization, has recently
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recognized the importance of preparing practicing genetic
counselors for work across service delivery models.
Specifically, they have established a practice based competen-
cy requiring trainees to Bunderstand how to adapt genetic
counseling skills for varied service delivery models” (ACGC
2013). As a result, more information is needed regarding
whether there are true differences between the TGC and
IPGC SDM’s and if so, how genetic counselors perceive and
adapt to those differences. Since, thus far, there have been no
systematic investigations of how conducting complete genetic
counseling sessions by telephone is similar to or different from
IPGC from the genetic counselor’s perspective, this is an im-
portant initial step in better characterizing TGC overall. By
better characterizing the practice of TGC from the provider
perspective, we may, ultimately, be better positioned to train
students and genetic counselors on how to most effectively
and appropriately provide the service.

Although information about what actually occurs in TGC
is limited, there is information available regarding what occurs
in genetic counseling practice overall. In 2008, the ABGC
convened a task force to identify tasks that genetic counselors
routinely perform in a typical genetic counseling session
(Hampel et al. 2009). Through a survey sent to genetic coun-
selors in the United States and Canada, a total of 143 tasks
were identified as being BQuite Significant^ or BExtremely
Significant^ to the practice of genetic counseling by at least
67 % of participants. These tasks were separated into five
overarching domains: Case Preparation and History, Risk
Assessment and Diagnosis, Testing, Psychosocial
Assessment, and Ethical/Legal/Research/Resources, and then
further divided into 15 content areas with 4 to 15 specific tasks
in each content area (Hampel et al. 2009). Since this Practice
Analysis is the most comprehensive description of the tasks
genetic counselors routinely perform in a typical genetic
counseling session, it serves as a reasonable basis for evaluat-
ing differences between IPGC and TGC services.

Purpose of the Study

The overall purpose of this study is to compare and contrast
genetic counseling performed using the TGC SDM with
counseling performed using the IPGC SDM. Specifically,
through the use of a novel online anonymous survey, we
aimed to determine whether genetic counselors providing ser-
vices by telephone performed the tasks identified in the
ABGC Practice Analysis differently than in IPGC (Hampel
et al. 2009). For any tasks performed differently, we used
qualitative methods to determine the nature of the differences.
Lastly, we aimed to determine whether telephone genetic
counselors believed that additional training might be needed
to address any differences identified between the two models
of practice. It was thought this study’s findings would contrib-
ute to the overall body of research on the provision of TGC

services and provide information on how to best prepare fu-
ture genetic counselors to provide these services in the most
effective way possible.

Methods

Participants

For this study, participants were those members of NSGC or
ABGC who performed TGC according to the definition pro-
posed by the NSGC SDMTF (Cohen et al. 2012). Exclusion
criteria for the study included any counselor who had not
performed TGC according to the NSGC SDMTF definition.
Once approval from the Institutional Review Board at Wayne
State University was obtained, study participants were identi-
fied through e-mail recruitment from the two professional or-
ganizations, NSGC and ABGC. Both organizations were uti-
lized for recruitment in order to capture as many counselors
performing TGC as possible. An initial recruitment e-mail
explaining the study and inclusion criteria that also contained
a link to the online survey was sent to the NSGC’s member
directory inMarch 2014. A follow up e-mail was sent 2 weeks
later as a reminder. The initial e-mail was sent to 3011 NSGC
members, and the reminder e-mail was sent to 3025 members.
The same initial recruitment e-mail was also sent to diplo-
mates of the ABGC in March 2014. Unlike NSGC, we were
not able to send a follow-up reminder email for ABGC. The
ABGC had 3364 diplomates at the time of the study. The
survey was distributed to 3176 diplomates with working e-
mail addresses registered with ABGC.

Instrumentation

We used a mixed methods study design to ascertain genetic
counselors’ perceptions about differences between IPGC and
TGC.We created a novel 62 question online survey, including
Likert-scale, multiple choice, and open-ended questions,
using the internet survey provider Survey Monkey. The sur-
vey began with an information sheet explaining the study
purpose, procedures, and possible risks and benefits to the
participants. The information sheet also functioned as an in-
formed consent page. At the bottom of this page, the partici-
pants had the option to either participate or decline participa-
tion in the study. Participants had the option to skip questions
or withdraw from the study at any point. The only required
question, positioned directly after the information sheet, was a
question involving the inclusion criteria for the study. This
question was intended to ensure that only genetic counselors
performing TGC according to the NSGC SDMTF’s definition
completed the survey (Cohen et al. 2012). If participants an-
swered BNo^ to this question, they were directed to the end of
the survey. If participants answered BYes^ to this question,
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they were directed to the remainder of the survey. A brief
introduction and instructions followed the inclusion criteria
question.

The first section of the survey contained Likert-type ques-
tions used to determine differences between how counselors
perform the various tasks identified by the ABGC Practice
Analysis in TGC and IPGC (Hampel et al. 2009). The Likert
scale had five answer choices: BExactly the same,^ BAlmost
the same,^ BSomewhat different,^ BMostly different,^ and
BCompletely different.^ Participants also had the option to
label a task as BCannot assess.^We used 13 of the 15 different
content areas from the practice analysis to create our survey
questions: Case Preparatory Work, Contracting, Medical
History, Pedigree and Family History, Risk Assessment,
Diagnosis/Natural History Discussion, Inheritance/Risk
Counseling, Testing Options, Test Interpretations/Results
Discussion, Psychosocial Assessment, Psychosocial Support/
Counseling, Resources and Follow Up, and Ethical/Legal.
The content areas of Research/Study Coordination and
Education/Policy were excluded from the study since tasks
in these areas do not relate to direct patient counseling. For
each of the 13 content areas used, each task included under the
content area was listed separately so that study participants
could compare their use during TGC to IPGC. Open-ended
questions followed each Likert-type question asking the par-
ticipant to identify key differences in the content area, why
these differences exist, and any other differences between
TGC and IPGC in the particular content area that were not
already addressed.

Following the Likert-type section, there were two general
open-ended questions. These questions asked participants to
identify any other differences they believed existed between
TGC and IPGC that were not addressed previously in the
survey, and to identify additional skills, if any, the participants
believed genetic counselors would need to effectively perform
TGC. The survey ended with demographic questions
collecting information regarding the participants’ genetic
counseling career: typical patient type counseled by tele-
phone, years of experience in each SDM, NSGC region affil-
iation, practice setting in each SDM, amount of time spent
counseling per patient in each SDM, and under what circum-
stances they have performed TGC.

An initial draft of the survey was created by the authors
and reviewed with staff from the Wayne State University
Center for Urban Studies who have expertise in survey
design. The revised survey was then piloted on three ge-
netic counselors with experience in TGC. The first step in
the pilot included a review of the survey by each of the
counselors separately with the authors. Changes to the
survey were made based on comments provided by the
pilot participants. The survey instrument was then
redistributed to the pilot participants for a final pilot re-
view. No additional changes were suggested at that time.

We did not perform any formal reliability or validity stud-
ies on our study instrument.

Procedures

To increase participation, our survey was sent to email ad-
dresses available through both the NSGC and the ABGC.
Since many genetic counselors are members of both organi-
zations, many individuals would likely have received more
than one recruitment email inviting participation. Survey
Monkey automatically collects Internet Protocol (IP) ad-
dresses for all respondents to surveys. These IP addresses
were analyzed to ensure there were no duplicate responses.
There were no duplicate responses detected among those in-
dividuals that agreed to complete the study and met the inclu-
sion criteria for participation. Once this audit was performed,
the IP addresses were separated from the survey results prior
to any additional data analysis. Although this may not
completely rule out the possibility of an individual completing
the survey more than once on more than one computer, this
method significantly reduces that possibility of duplicate
results.

Data Analysis

Quantitative data were analyzed using IBM’s Statistical
Product and Service Solutions Statistics (SPSS), Version 22
software to generate descriptive statistics. These included fre-
quencies for the Likert-type questions, and ranges, mean
values and standard deviations for the demographic variables.
To better identify differences, the Likert-type responses for
each practice analysis task were reorganized into three cate-
gories: BSame^ BDifferent,^ and BCannot Assess.^ The
BSame^ category included the responses BExactly the same^
and BAlmost the same.^ The BDifferent^ category included
the responses BSomewhat different,^ BMostly different,^ and
BCompletely different.^ The category BCannot Assess^ was
excluded from analysis. We could not identify any previous
studies or statistical methods for establishing what threshold
to use when trying to highlight which tasks were identified as
different most often. We decided, given the exploratory nature
of this study, to highlight those tasks in which at least 25 % of
respondents answered they performed a task differently.

Open ended questions were analyzed using conventional
content analysis (Hsieh and Shannon 2005). The data were
analyzed by the first author who identified and established
codes for emerging themes and subthemes. The data was then
analyzed independently by the other two authors who coded
each response using the themes and subthemes identified by
the first author. Any inconsistencies in coding were discussed
until coding agreement was reached. All authors agreed on all
of the main identified themes.
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Results

Demographics

One hundred seventy-seven individuals consented to take
the survey. A total of 173 of these participants answered
the required inclusion/exclusion criteria question. Sixty of
these 173 participants did not meet the study inclusion
criteria and were directed to the end of the survey. A total
of 113 participants answered the first question indicating
they met the study inclusion criteria. However, only 88
participants continued on to answer at least some part of
the survey (aside from the first question), with 60 partic-
ipants completing the entire survey. Therefore, the study
sample completing at least a portion of our survey repre-
sents 2.61 % of the 3364 genetic counselors certified by
the ABGC at the time of the study. The NSGC SDMTF
found that in 2010, approximately 8.0 % of 2316 genetic
counselors utilized TGC often or always (Cohen et al.
2013). If we use 8.0 % as an estimate of the percentage
of genetic counselors utilizing TGC, in our study, an es-
timated 269 genetic counselors out of 3364 ABGC certi-
fied genetic counselors would be expected to use TGC
often or always. Therefore, the study population complet-
ing at least some part of the survey would represent ap-
proximately 32.7 % (88/269) of the genetic counseling
population performing TGC.

Participant demographic information is outlined in
Table 1. The mean years of overall genetic counseling ex-
perience was 11.08, with 10.04 years for IPGC, and
4.85 years for TGC. The majority of the participants were
located in NSGC regions 2 and 4, with 38.33 % (23/60)
and 21.67 % (13/60), respectively. This is an over-
representation of counselors from these regions when com-
pared to the percentage of individuals (49 %) in these two
regions found in the NSGC Professional Status Survey
(National Society of Genetic Counselors 2014). Three par-
ticipants out of 63 (4.76 %) had performed IPGC during
training only, while a majority 80.9 % (51/63) practiced
IPGC prior to and/or concurrently with TGC. Telephone
genetic counselors most commonly practiced in commer-
cial diagnostic laboratories (30.1 %; 19/63) or university
medical centers (27.0 %; 17/63). They primarily provided
reproductive (46.2 %; 30/65), cancer (43.2 %; 28/65) and/
or carrier screening services (35.5 %; 23/65). Additionally,
26.2 % (17/65) of participants selected the Bother^ patient
indication category. Participants were not given the oppor-
tunity to provide additional information about the Bother^
category. Respondents reported spending an average of
47.2 min (SD=18.14; median = 45.00 min), in an IPGC
versus an average of 37.3 min (SD=18.69, median =
35 min) in a TGC session, and this difference was statisti-
cally significant, [t(61)=4.76, p<.001].

Comparison of TGC Versus IPGC

Tasks Performed Differently

Of the 88 genetic counseling tasks analyzed in the survey, 13
(14.8 %) were determined to be performed differently in TGC
when compared to IPGC by at least 25 % of respondents (See
Table 2). The tasks which the greatest percentages of partici-
pants indicated as different included: establishing rapport
through verbal and nonverbal interactions (60.2 %; 50/83)
and establishing rapport through interpreters (50.0 %; 23/
46), both in the Contracting Domain; recognizing factors af-
fecting the counseling interaction (47.8 %; 32/67), assessing
client/family emotions, support, etc. (40.9 %; 27/66), and
assessing clients’ psychosocial needs and recognizing the
need for referral (38.8 %; 26/67), in the Psychosocial
Assessment Domain; facilitating genetic testing (40.9 %; 27/
66) in the Testing Options Domain; and educating clients
about basic genetic concepts (35.6 %; 26/73) in the
Inheritance/Risk Counseling Domain. There were no differ-
ences identified by at least 25 % of respondents in the follow-
ing domains: Medical History, Risk Assessment, Test
Interpretation/Results Discussion, Psychosocial Support/
Counseling, Resources and Follow-up, and Ethical/Legal.

What are the Key Differences and Why do the Differences
Exist?

Through open ended questions, we asked the participants to
identify what they perceived were the key differences between
TGC and IPGC for each domain. If differences were noted, we
asked open ended questions to identify why they believed the
differences existed. When analyzing the qualitative data from
these two questions, three main themes emerged: nonverbal
cues, other visual information, and logistical differences.

Theme 1: Nonverbal Cues Nonverbal communication was
identified as a key difference for many of the ABGC Practice
Analysis tasks, especially in the domains of Contracting,
Pedigree and Family History, Diagnosis and Natural History,
Inheritance/Risk Counseling, Testing Options, Test
Interpretation, Psychosocial Assessment, and Psychosocial
Support and Counseling. Specifically, the participants pointed
to the inability to read the patient’s body language and assess
nonverbal cues as factors that adversely impacted their ability
to build rapport, assess understanding, and make psychosocial
assessments. Related to building rapport, one participant
stated:

It is a little harder to establish rapport when you can’t see
the patient, probably because of the lack of nonverbal
cues.
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Table 1 Demographics

Time spent in counseling session

IPGC TGC

Number of participants 62 64

Minimum time (min.) 10.00 5.00

Maximum time (min.) 90.00 90.00

Mean time (min.) 47.18 37.30

Median 45.00 35.00

Standard deviation 18.14 18.69

Years of genetic counseling experience

Overall IPGC TGC

Number of participants 66 66 66

Minimum time (years) 0.58 0.00 0.50

Maximum time (years) 36.00 36.00 28.00

Mean time (years) 11.08 10.04 4.85

Median 9.50 8.00 2.00

Standard deviation 8.24 8.40 5.88

NSGC region of practice

Region Participants Percentage

1: CT, MA, ME, NH, RI, VT, CN Maritime Provinces 3 5.0 %

2: DC, DE, MD, NJ, NY, PA, VA, WV, PR, VI, Quebec 23 38.3 %

3: AL, FL, GA, KY, LA, MS, NC, SC, TN 5 8.3 %

4: AR, IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, OK, SD, WI, Ontario 13 21.7 %

5: AZ, CO, MT, NM, TX, UT, WY, Alberta, Manitoba, Sask. 4 6.7 %

6: AK, CA, HI, ID, NV, OR, WA, British Columbia 10 16.7 %

Other 2 3.3 %

Total Participants 60

Circumstances under which IPGC has been performed

Participants Percentage

Training only 3 4.8 %

Prior to performing TGC 18 28.6 %

Concurrently with TGC 12 19.1 %

Prior & concurrently with TGC 21 33.3 %

After & concurrently with TGC 7 11.1 %

After performing TGC 2 3.2 %

Total Participants 63

Patient indication for TGCa

Participants Percentage

Reproductive (prenatal, preconception, infertility) 30 46.2 %

Carrier screening 23 35.4 %

Pediatric 7 10.8 %

Cancer 28 43.1 %

Cardiology 7 10.8 %

Neurology 2 3.1 %

Ocular 2 3.1 %

Genomic Medicine (i.e. GWAS) 3 4.6 %

Other 17 26.2 %

Total Participants 65
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While another, in reference to assessing understanding, said:

I think it’s more difficult to assess the client’s under-
standing when you can’t see them. I find it easier to do
this in person. For chattier clients this isn’t a problem,
but for those who are more quiet, I find it tricky.

Another participant noted that it is the psychosocial
assessment that is harder, but once the assessment is
made, the psychosocial support and counseling are
similar.

I feel like the harder part of phone counseling is know-
ing there IS an emotion going on. When it’s obvious on
the phone, I address it almost the same as in person with
a couple of exceptions.

Additionally, some individuals commented that the difficulties
due to a lack of nonverbal cues were evenmore apparent when
an interpreter was used in a telephone session. To this point, a
few participants stated that they did not offer TGC with an
interpreter given the inherent barriers to effective
communication.

Although most individuals spoke of the lack of verbal cues
as impacting the counseling session negatively, a few individ-
uals felt the opposite. For example, one individual commented
that some patients may be more open in a TGC session due to
an increased feeling of anonymity.

However, other patients are more talkative over the
phone and will discuss about more personal issues as it
can be seen as an Banonymous^ call (men more often
than women).

Another noted that speaking to a patient on the telephone
might give important clues about the patient’s home life that
can be used in a psychosocial assessment.

Sometimes the assessment seems better by phone..... I
can hear how much chaos is in the patient’s life. I can
hear if there is a person who is saying things in the
background that they might not say in the office.

Although we did not specifically ask participants how they
addressed any key differences between TGC and IPGC, some
provided this information. For instance, several people who
identified the absence of nonverbal cues as a difference asso-
ciated with TGC, described how they modified their counsel-
ing approach accordingly. With regard to establishing rapport
in the absence of nonverbals, one participant stated:

At the beginning of the conversation I usually explain to
the patient that since we are not in the same room I
cannot read their non-verbal cues and need them to
speak up if they have questions or get confused. I am
almost never this blunt during in-person discussions.

To overcome the difficulties in assessing patient understand-
ing without nonverbal cues, another participant stated:

As mentioned previously, counseling when not in per-
son requires much more verbal checking in to ensure
and confirm understanding.

While another said:

Evaluating a client’s risk perception and response and
modifying counseling requires closer attention to verbal
cues in telephone counseling since facial expressions
and body language cannot be assessed.

Another, in reference to assessing psychosocial needs, stated:

I have actually said to people BI know this is an emo-
tional topic, and since I can’t see you, I may miss a sign

Table 1 (continued)

Practice settingb

IPGC TGC
University medical center 44.4% (28) 27.0% (17)

Private hospital/ medical facility 33.3% (21) 20.6% (13)

Public hospital/ medical facility 20.6% (13) 12.7% (8)

Diagnostic lab- academic 0.00% (0) 0.00% (0)

Diagnostic lab- commercial 7.9% (5) 30.2% (19)

Private practice- self employed 4.8% (3) 9.5% (6)

Physician’s private practice/ private company 9.5% (6) 15.9% (10)

Health maintenance organization 3.2% (2) 4.8% (3)

Total Participants 63

a Participants had the option to select more than one indication
b Participants had the option to select more than one setting for each SDM
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Table 2 Likert-type question quantitative data

Domain ABGC practice analysis task Samea Differentb Cannot assess
(excluded)

Total number

Case preparatory work Evaluate referral information (i.e. urgency, appropriateness,
need for other family members to be included in
consultation, etc.).

83.9 % (73/87) 16.9 % (14/87) 1 88

Review medical records. 79.1 % (68/86) 20.9 % (18/86) 2 88

Review of the literature and other resources. 94.3 % (83/88) 5.7 % (5/88) 0 88

Develop preliminary risk assessment and/or differential
diagnosis.

91.8 % (78/85) 8.2 % (7/85) 3 88

Confirm eligibility and availability of genetic testing
and/or research studies.

91.9 % (79/86) 8.1 % (7/86) 2 88

Arrange preliminary diagnostic tests.c 70.0 % (49/70) 30.0 % (21/70) 17 87

Contracting Establish rapport through verbal and non-verbal
interactions.

39.8 % (33/83) 60.2 % (50/83) 0 83

Establish rapport through interpreters. 50.0 % (23/46) 50.0 % (23/46) 35 81

Establish a mutually agreed upon genetic counseling
agenda with the client.

88.0 % (73/83) 12.0 % (10/83) 0 83

Elicit client concerns, expectations, and perceptions. 84.3 % (70/83) 15.7 % (30/83) 0 83

Determine knowledge-base of client. 78.3 % (65/83) 21.7 % (18/83) 0 83

Assess client’s ethno-cultural background, traditions,
health beliefs, attitudes, lifestyles, and values.

63.3 % (50/79) 36.7 % (29/79) 4 83

Outline the genetic counseling evaluation process. 94.9 % (75/79) 5.1 % (4/79) 3 82

Decrease anxiety for concerns articulated by the client. 78.0 % (64/82) 22.0 % (18/79) 1 83

Discuss costs of genetic services and benefits of using health
insurance for payment of genetic services.

94.4 % (67/71) 5.6 % (4/71) 12 83

Medical history Elicit/review all relevant medical histories (i.e. general,
pregnancy, gynecology, cancer, exposure, etc.).

88.9 % (72/81) 11.1 % (9/81) 2 83

Pedigree and family
history

Elicit history. 94.7 % (72/76) 5.3 % (4/76) 1 77

Tailor questioning for the individual case. 97.4 % (74/76) 2.6 % (2/76) 1 77

Facilitates recall (i.e. symptoms, diagnoses, treatments). 94.5 % (69/73) 5.5 % (4/73) 3 76

Document ethnicity and consanguinity. 90.7 % (68/75) 9.3 % (7/75) 2 77

Construct a complete pedigree using standardized pedigree
nomenclature.

91.8 % (66/73) 8.2 % (6/73) 4 77

Identify family dynamics, emotional responses, and
diagnoses requiring confirmation.

71.6 % (53/74) 28.4 % (21/74) 2 76

Risk assessment Analyze pedigree through assessing etiology (i.e. hereditary,
familial, sporadic), determining mode of inheritance, and
identifying ethnicity and consanguinity based risks.

98.6 % (70/71) 1.4 % (1/71) 4 75

Integrate medical, laboratory, and genetic information. 95.9 % (70/73) 4.1 % (3/73) 2 75

Modify differential diagnosis. 95.5 % (63/66) 4.5 % (3/66) 9 75

Perform quantitative risk assessment. 100.0 % (73/73) 0 % (0/73) 1 74

Select risk assessment model based on client data (i.e. empiric
data, Bayesian analysis, Gail model).

100.0 % (68/68) 0 % (0/68) 7 75

Calculate risk (i.e. personal health, reproductive susceptibility). 100.0 % (74/74) 0 % (0/74) 1 75

Diagnosis/ natural history Formulate counseling agenda. 93.3 % (70/75) 6.7 % (5/75) 0 75

Integrate natural history, characteristics, and symptoms of
working diagnosis.

95.8 % (68/71) 4.2 % (3/71) 4 75

Incorporate client specific findings and needs. 91.9 % (68/74) 8.1 % (6/74) 1 75

Develop management plan. 94.3 % (66/70) 5.7 % (4/70) 5 75

Convey information about diagnosis/indication, etiology,
natural history, variable expressivity, penetrance, prognosis,
prevention, treatment, and management.

84.9 % (62/73) 15.1 % (11/73) 2 75

Assess client understanding and response. 67.6 % (50/74) 32.4 % (24/74) 0 74

Tailor management plan according to client circumstances. 90.0 % (63/70) 10.0 % (7/70) 5 75

Modify counseling based on client’s understanding and response. 78.4 % (58/74) 21.6 % (16/74) 1 75

Inheritance/risk counseling Educate clients about basic genetic concepts and
modes of inheritance.

64.4 % (47/73) 35.6 % (26/73) 1 74

Counsel clients about genetic risks (i.e. carrier, reproductive,
predictive), risk modifiers, and disease risks.

80.8 % (59/73) 19.2 % (14/73) 1 74

Evaluate client risk perception and response. 71.6 % (53/74) 28.4 % (21/74) 0 74

Address client misconceptions about their risks. 85.1 % (63/74) 14.9 % (11/74) 0 74

Modify counseling based on client’s understanding and
response.

82.4 % (61/74) 17.6 % (13/74) 0 74
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Table 2 (continued)

Domain ABGC practice analysis task Samea Differentb Cannot assess
(excluded)

Total number

Testing options Explain pre- and post-natal testing options (i.e. diagnostic,
screening, predictive, research).

89.1 % (49/55) 10.9 % (6/55) 15 70

Identify most informative persons for testing. 94.0 % (63/67) 6.0 % (4/67) 3 70

Explain possible testing outcomes and implications. 94.0 % (63/67) 6.0 % (4/67) 2 69

Discuss potential costs, risks, benefits, and limitations of testing. 92.8 % (64/69) 7.2 % (5/69) 1 70

Help client anticipate the range of emotional effects client and/or
family members may experience.

86.8 % (59/68) 13.2 % (9/68) 2 70

Facilitate decision making regarding genetic test. 89.4 % (59/66) 10.6 % (7/66) 4 70

Facilitate genetic test. 59.1 % (39/66) 40.9 % (27/66) 3 69

Select the test. 86.4 % (57/66) 13.6 % (9/66) 3 69

Select laboratory for testing. 79.7 % (51/64) 20.3 % (13/64) 6 70

Discuss test with laboratory. 85.5 % (53/62) 14.5 % (9/62) 8 70

Identify specimens for testing. 78.3 % (47/60) 22.7 % (13/60) 10 70

Facilitate informed consent. 76.2 % (48/63) 23.8 % (15/63) 7 70

Assess client understanding and response. 77.9 % (43/68) 22.1 % (15/68) 1 69

Modify counseling based on client’s understanding and response. 82.4 % (56/68) 17.6 % (12/68) 1 69

Test interpretation/ results
discussion

Interpret clinical significance of test results depending on situation
variables (i.e. methodology, clinical context, family history, and
paternity) and literature/resources.

95.6 % (65/68) 4.4 % (3/68) 1 69

Discuss results to include sensitivity, specificity, and implications
of positive, negative, and/or ambiguous results.

97.0 % (65/67) 3.0 % (2/67) 2 69

Recommend additional testing. 94.1 % (64/68) 5.9 % (4/68) 1 69

Assess client understanding and response. 79.4 % (54/68) 20.6 % (14/68) 1 69

Modify counseling based on client’s understanding and response. 89.7 % (61/68) 10.3 % (7/68) 1 69

Psychosocial assessment Recognize factors that may affect the counseling interaction. 52.2 % (35/67) 47.8 % (32/67) 1 68

Assess client and/or family emotional (i.e. grief, guilt, anger,
depression), support systems, defense mechanisms, coping
strategies, and cultural/religious beliefs and values.

59.1 % (39/66) 40.9 % (27/66) 2 68

Evaluate social and psychological histories. 66.7 % (44/66) 33.3 % (22/66) 2 68

Assess clients’ psychosocial needs and recognize need for
referral.

61.2 % (41/67) 38.8 % (26/67) 1 68

Psychosocial
support/ counseling

Assess client emotion and/or behavior using primary empathic
responses (i.e. paraphrasing, summarizing, content and feeling
reflections), advanced empathic responses, direct statements,
questions, and emotion-specific techniques (i.e. anger, grief,
bereavement, anxiety, guilt, shame).

75.4 % (49/65) 24.6 % (16/65) 1 66

Utilize reframing to broaden counselees’ perceptions. 87.7 % (57/65) 12.3 % (8/65) 1 66

Employ anticipatory guidance. 87.7 % (57/65) 12.3 % (8/65) 1 66

Utilize cross-cultural genetic counseling techniques. 82.8 % (48/58) 17.2 % (10/58) 7 65

Promote competence and autonomy with direct, supportive
statements.

93.8 % (61/65) 6.2 % (4/65) 0 65

Address family communication issues. 78.7 % (48/61) 21.3 % (13/61) 5 66

Facilitate decision making. 93.8 % (61/65) 6.2 % (4/65) 1 66

Promote client/family coping and adjustment. 90.2 % (55/61) 9.8 % (6/61) 4 65

Resources and follow up Communicate follow-up plan. 93.8 % (61/65) 6.2 % (4/65) 1 66

Present case information (i.e. to clients, to healthcare providers,
to insurers).

93.4 % (57/61) 6.6 % (4/61) 5 66

Deliver oral case summary. 93.9 % (46/49) 6.1 % (3/49) 16 65

Compose written summary. 87.9 % (58/66) 12.1 % (8/66) 0 66

Adhere to medical and legal requirements of case documentation. 96.9 % (63/65) 3.1 % (2/65) 1 66

Advocate for clients in medical and non-medical settings. 94.8 % (55/58) 5.2 % (3/58) 8 66

Evaluate resources and services, such as support groups,
community agencies, other medical experts, and client
education materials.

88.1 % (52/59) 11.9 % (7/59) 7 66

Refer to other professionals and agencies. 92.1 % (58/63) 7.9 % (5/63) 3 66

Ethical/legal Comply with privacy and confidentiality regulations regarding
personal health information.

90.9 % (60/66) 9.1 % (6/66) 0 66

Inform clients of potential limitations to maintaining privacy
and confidentiality of genetic information.

100.0 % (61/61) 0.0 % (0/61) 5 66
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that the information is upsetting to you. This can be
helpful information to me, so that we can address your
concerns, so please feel free to stop me and tell me if
something is upsetting to you.

Other ways counselors modified their counseling included
increased recognition of the significance of nonverbal cues
(such as long pauses, tone of voice and rate of speech), and
utilizing those cues in their assessments. Others indicated they
truly listened to their patients’ words rather than making as-
sumptions based on visual cues and used more direct
questioning in TGC than they would typically use in an
IPGC. One participant illustrated this well by stating:

When there is a silence on the end of the line I have no
visual cues to guide me as to why. I have to be more
direct and I cannot verify my best guesses with visual
corroboration…

Another highlighted that rapport building and patient assess-
ments are possible with increased awareness of the inherent
limitations of the TGC model.

The non-verbal communication between the patient and
the genetic counselor is certainly different because you rely
more on intonation rather than facial expressions or body
language. This can be ok, but it is absolutely critical to be
aware of this when speaking with a patient on the phone.

Theme 2: Other Visual Information Aside from the ab-
sence of nonverbal cues provided by the patient, there
were other differences noted due to the lack of other
types of visual cues/information both from the patient
and the counselor. Many counselors discussed the difficulty
of providing complex informationwithout the use of visual aids
such as those traditionally used in IPGC sessions; therefore,

several differences were noted among the tasks involving
information giving. Specifically, these differences were noted
most often in the domains of Diagnosis and Natural History
and Inheritance/Risk Counseling. For example, one participant
noted how explaining the concept of how genetic disorders can
be inherited is more difficult without using visual aids:

…communication is more difficult without being able to
use diagrams to explain biological and genetic concepts,
so that I can show (i.e. transmission of mutations, hy-
pertrophic heart) and where (a) patient can point out
parts of the concepts not understood. It is more difficult
to evaluate client perception and comprehension with-
out visual clues and therefore to respond with clarifica-
tions or corrections.

The inability to use visual aids also impacted the domain of
Family History and Pedigree in this way:

I like to involve the patient in the pedigree taking pro-
cess and show them what I’m doing, what the symbols
mean, etc. For me I feel like this helps engage the pa-
tients more in the family history taking and hopefully
will elicit more honest and accurate responses. I lose this
ability in a telephone consult.

Although most individuals who identified the lack of visual
aids as a difference felt it had a negative impact, one individual
suggested that perhaps genetic counselors may rely too much
on visual aids in their explanations of genetic concepts. This
participant stated:

Reliance of [sic] visual aids is a useful tool when avail-
able, but not essential and may even be a crutch.

While another spoke of the importance of evaluating how
information was delivered in a TGC session.

Table 2 (continued)

Domain ABGC practice analysis task Samea Differentb Cannot assess
(excluded)

Total number

Discuss real and potential discrimination risks. 100.0 % (59/59) 0.0 % (0/59) 6 65

Comply with National Society of Genetic Counselors
Code of Ethics.

100.0 % (64/64) 0.0 % (0/64) 1 65

Employ ethical principles to address clinical dilemmas. 100.0 % (65/65) 0.0 % (0/65) 1 66

Seek consultation with experts (i.e. hospital ethics
board, NSGC Ethics Committee).

96.4 % (54/56) 3.6 % (2/56) 10 66

Practice in accordance with published position
statements (i.e. testing of minors, duty to recontact).

100.0 % (64/64) 0.0 % (0/64) 2 66

Practice in accordance with published practice guidelines. 100.0 % (66/66) 0.0 % (0/66) 0 66

a Includes ‘Exactly the same’ and ‘Almost the same’ response categories
b Includes ‘Somewhat different’, ‘Mostly different’, and ‘Completely different’ response categories
c Tasks meeting study criterion to be labeled as BDifferent^ are bolded
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I worked with a health literacy expert who helped me
focus the counseling provided on what really matters to
a patient’s decision making.

There were other differences identified in the domain of
Family History and Pedigree due to the lack of visual infor-
mation as well. Specifically, counselors spoke of the need to
modify questioning due to the inability to make any kind of
visual assessment of ethnicity. One participant spoke about the
difficulty of assessing ethnicity over the phone in this way:

Ethnicity can be easier to determine when you can see the
patient/client; youmay phrase the ethnicity question differ-
ently in these cases, such as Bwould you consider yourself
to be African American?^ versus just blatantly asking. It
may be more difficult to draw these conclusions from tele-
phone counseling, so the question may be more pointed.

Additionally, several counselors spoke of the inability to ob-
serve family dynamics in TGC, including one that noted:

In phone counseling you cannot see family members
together so rarely have the opportunity to observe fam-
ily dynamics.

A few others spoke about the limitations of detecting pertinent
dysmorphic or other physical features that may inform the
differential diagnosis.

Theme 3: Logistical Differences In addition to the differ-
ences between TGC and IPGC as a result of the inability for
the patient and counselor to see each other, there were also
some other differences due to the actual physical distance
between the counselor and patient. Most of these differences
seemed to be logistical in nature and involved the domains of
Case Preparatory Work, Natural History/Diagnosis, Testing
Options, and Resources and Follow Up. More explicitly, these
logistical differences included: genetic testing coordination,
making support referrals, making management/diagnostic re-
ferrals, billing and obtaining records. One participant spoke of
the difficulty in creating a management plan and finding local
providers for patients that may not be located in an area near
themselves:

Development of the management plan varies, as patients
who I worked with via phone couns(e)ling may or may
not already be in our healthcare system, and so I may not
know specific specialists to refer a patient to in his or her
area. Typically, I just spoke generally - contact your PCP
to help you find an urologist, etc.

Another participant noted the difference in the logistics of
genetic testing for TGC patients:

Facilitation of genetic testing is very different with phone
counseling because of logistics needed in getting paper-
work to the lab for a blood draw and coordinating speci-
men collectionwith the patient at another time and usually
different location. During in person counseling, I am able
to provide/coordinate all of those services at that meeting.

In regards to the domain of Resources and Follow Up, a par-
ticipant noted the difficulties in making referrals for patients in
many different geographical locations:

Referrals and resources are harder when dealing with an
expansive geographical network. My patients can be
anywhere in the world so I do not know of supports
and other providers in many of these areas.

Participants often indicated differences in regards to arranging
genetic testing for TGC patients. Some counselors felt less of
a direct role in the genetic testing process in TGC because they
have to work to arrange genetic testing to occur at a location in
the patient’s area rather than in the counselor’s workplace.
One participant discussed how this can also add time to follow
up with a patient:

Because of distance, have to arrange for blood draw
close to home and send kit and prescription - adds more
time to follow up.

Additional Skills in TGC

When asked if genetic counselors should be taught additional
skills to effectively perform TGC, 53.8 % (35/65) of partici-
pants answering this question said Byes.^ Participants were then
asked to expand on this if they answered Byes.^ Themajority of
answers fell into four different themes: no new specific skills,
more exposure to or practice with the TGC SDM in training,
more training on performing a psychosocial assessment and
building rapport for the TGC SDM specifically, and additional
training on explaining concepts without the use of visual aids.
Many responses fell into the Bno new specific skills^ theme due
to the participants discussing skills that they felt genetic coun-
selors already had, but needed to utilize in a different way when
performing TGC. For example, one participant said:

It’s an enhancement of the same basic skills set. You just
have to ask people where they are, who they are with
and sometimes how they are feeling (which you might
do in person as well).

Participants identified the benefit of having more exposure to
TGC during training, such as having a rotation that allowed a
trainee to utilize the TGC SDM. One participant noted how
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this may help trainees better identify the differences between
TGC and IPGC:

If possible they should be given the opportunity to do
phone counseling in training, so they see if there’s any
difference and how to address it.

As discussed previously, performing a psychosocial assess-
ment was identified as being different and it was an area where
participants felt genetic counselors could improve these skills
for more effective TGC. For example, one participant stated:

Additional training in psychosocial techniques to elicit
more verbal engagement is useful for phone GC.

Being able to explain complex genetic concepts by telephone
without the availability of visual aids was another common
skill participants noted to be unique to TGC compared with
IPGC. As one participant suggested:

…train students to develop verbal analogies for genetic
concepts rather than just utilizing images.

Discussion

This study investigated perspectives of genetic counselors
performing TGC regarding whether there are differences be-
tween TGC and IPGC, and if so, why the differences exist.
Participants were also asked whether the differences have any
implications for training. Of the 88 tasks from the ABGC
Practice Analysis addressed in the survey, 13 (14.8 %) were
determined to be different based on our criterion (at least 25 %
of respondents indicated a task was different). This indicates that
overall, the majority of the tasks are perceived as being per-
formed similarly in TGC and IPGC. The tasks that were most
different were Bestablishing rapport through verbal and nonver-
bal interactions^ and Bestablishing rapport through interpreters^
both in the Contracting Domain; Brecognizing factors affecting
the counseling interaction^, Bassessing client/family emotions,
support, etc.^ and Bassessing clients’ psychosocial needs and
recognizing the need for referral^, all in the Psychosocial
Assessment Domain; Bfacilitating genetic testing^ in the
Testing Options Domain; and Beducating clients about basic ge-
netic concepts^ in the Inheritance/Risk Counseling Domain. The
domain with the most differences was Psychosocial Assessment
with all four tasks within this domain classified as BDifferent.^

Both the quantitative data and the qualitative data suggest
that many of the tasks identified as different were related to
nonverbal communication. Specifically, in the qualitative da-
ta, the participants pointed to the limitations in nonverbal
communication in a TGC setting impairing the counselor’s

ability to perform a psychosocial assessment. Without being
able to see patient facial expressions and body language, par-
ticipants felt that they may miss their patients’ emotional re-
sponses. This may result in missed opportunities to perform
appropriate short-term client-centered, psychosocial counsel-
ing. Building rapport was also commonly described as being
more difficult to establish in TGC than IPGC as a result of lack
of nonverbal communication. This may result in more imper-
sonal counseling interactions and possibly impact the overall
connection the counselor and patient have.

These findings linking nonverbal communication to diffi-
culties making psychosocial assessments and establishing
rapport are similar to those identified by genetic counselors
performing telephone results disclosures in the Bradbury et al.
(2011) study. In that study, genetic counselors were asked to
list the perceived disadvantages of results disclosures by tele-
phone. Those genetic counselors listed Bmore difficult to
assess/respond to patient emotions^ as a disadvantage for ge-
netic counselors, as well as Bless emotional support from ge-
netic counselor^ as a perceived disadvantage for patients
(Bradbury et al. 2011, p. 129). Other studies, however, have
shown that patients report equivalent satisfaction between
TGC and IPGC, including in terms of psychological counsel-
ing (Baumanis et al. 2009; Platten et al. 2012; Schwartz et al.
2014). This discrepancymay suggest that psychosocial counsel-
ing by telephone may just be a perceived disadvantage from the
counselor’s point of view and not something the patients feel is
lacking in the TGC SDM. Further research on patient psycho-
social outcomes in TGC could help to clarify this discrepancy.

In addition to psychosocial assessments and rapport build-
ing, participants also identified difficulties assessing client un-
derstanding as a result of a lack of nonverbal cues. In the open-
ended responses, participants noted often that it is more diffi-
cult to assess a patient’s understanding by telephone compared
to in person due to the inability to see nonverbal cues indicat-
ing confusion or lack of understanding, such as a furrowed
brow in a patient’s expression. They felt that this might cause
genetic counselors to miss opportunities to provide clarifica-
tion of complex concepts leading to decreased understanding
in the patient. Patient misunderstanding was a patient disad-
vantage noted by genetic counselors in the Bradbury et al.
(2011) study as well. However, two studies, one in cancer
genetic counseling and one in prenatal genetic counseling, have
not found a difference in patient knowledge between IPGC and
TGC (Sangha et al. 2003; Schwartz et al. 2014). This againmay
suggest that the differences perceived by genetic counselors are
more related to their discomfort with the lack of visual cues
available in TGC rather than true patient misunderstanding.

Unlike most other tasks, the task Bassess client understand-
ing and response^ occurs in more than one domain in the
ABGC Practice Analysis including specifically Diagnosis/
Natural History, Testing Options, and Test Interpretation/
Results Discussion. For these tasks, participants noted at least
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some differences in all domains where they appear. The dif-
ference between TGC and IPGC was found to be greatest in
the Diagnosis/Natural History domain with 30.2 % feeling the
task is performed differently (therefore, meeting our criterion
to be defined as BDifferent^) versus 22 % in the Testing
Options domain and 20.6 % in the Test Interpretation/
Results Discussion domain. Since we could not analyze any
statistical differences between these percentages, it is difficult
to interpret these data. However, we might speculate that
assessing client understanding (or possibly a counselor’s con-
cerns about patient misunderstanding) during TGC may be
dependent on the type of information the counselor is present-
ing. Further research is needed evaluating a variety of mea-
sures of patient knowledge in a variety of clinical indications
in a TGC setting to determine if there is really increased pa-
tient misunderstanding in TGC or if this is only the genetic
counselor’s perception.

Not being able to use visual aids when counseling by tele-
phone was another common theme that emerged in relation to
communicating information to patients. Many study partici-
pants cited the lack of visual aid use in telephone counseling
as making it more difficult to counsel patients by telephone
compared to in person. This correlates with the Bradbury et al.
(2011) study which showed that the lack of visual aids was
perceived as a disadvantage in TGC, as well as with Peshkin
et al. (2008) who provided specially designed visual aids to be
sent to TGC patients ahead of their appointments.
Interestingly, a few participants in the current study stated that
not being able to use visual aids in TGC was not a disadvan-
tage necessarily for the patient, but rather, a disadvantage for
the counselor in the sense that visual aids may be used more
for the counselor’s benefit than for the patient’s. One partici-
pant even mentioned that visual aid use may be a Bcrutch^
used by counselors for their own benefit in providing
counseling.

Logistical issues were also an area where counselors iden-
tified differences in our study. Several counselors specifically
identified genetic testing coordination as an area that differed
between TGC and IPGC. They spoke of the challenge of not
being directly involved in the coordination process and not
being able to draw blood at the time of the counseling session.
Although none of the counselors in our study spoke specifi-
cally of the impact or influence of these logistical issues on
their patients, two randomized trials comparing TGC and
IPGC have shown lower rates of uptake of genetic testing in
patients counseled by telephone (Butrick et al. 2014; Kinney
et al. 2014). Butrick et al. (2014), in their discussion of this
finding, thought that the disparity might be related to logistical
issues since their patients had to follow-up with a phlebotomy
clinic or provider in order to have genetic testing performed.
Kinney et al. (2014), on the other hand, did not feel that the
logistical issues were a large barrier to testing as their patients
were allowed to submit buccal samples, which they then sent

themselves by mail. Since the counselors in our study did note
differences in genetic testing coordination, and there is evi-
dence that the genetic testing uptake rate is affected by TGC, it
is important to continue studying this finding in more detail
and develop processes that decrease barriers to genetic testing
for patients utilizing TGC.

Even though the majority of tasks were identified as similar
between the two SDMs, many participants felt that genetic
counselors needed to be taught additional skills or how to
use their existing skills differently to provide effective TGC
SDM. Specifically, many participants suggested tailoring
training in psychosocial assessment skills to include asking
more direct questions and identifying different nonverbal pa-
tient cues (like inflection, pauses or sighing) to determine a
patient’s emotional status. Peshkin et al. (2008) took these
factors into consideration when designing their randomized
non-inferiority trial on TGC. Specifically, they developed ge-
netic counseling Bprobes” regarding risk perception, test inter-
pretation, medical decision making and family communica-
tion that were to be used by the counselor during TGC ses-
sions to elicit information more easily, given the lack of non-
verbal cues. Additionally, participants felt that it would be
helpful to teach students how to explain complex genetic con-
cepts without the use of visual aids. Finally, many participants
felt that providing opportunities to practice using the TGC
SDM during training, such as a rotation in a clinic using
TGC, would be an effective way to prepare trainees to be able
to utilize their skills in this model.

Study Limitations

Our study was designed and intended to be exploratory since
thus far, there has been limited information available on how
genetic counselors perceive TGC. Our survey instrument has
not been validated and much of the data obtained were qual-
itative. Additionally, there is limited information on the true
number of genetic counselors performing TGC. All of these
factors make it difficult to generalize the results of this study to
all genetic counselors providing TGC. Also, as with any con-
tent analysis, there is the possibility of bias when identifying
emerging themes in the responses since the process is some-
what subjective. To lessen this effect, all three authors ana-
lyzed the data independently and all agreed on the major
themes identified. Of note, the themes identified were similar
to those previously identified and anticipated by other groups
(Bradbury et al. 2011; Peshkin et al. 2008).

Another potential limitation is that although our survey was
designed to only include those genetic counselors performing
TGC based on the NSGC SDM definition, we cannot say for
certain that this occurred. While none of the participants stated
explicitly that they were only providing post-test results disclo-
sures by telephone rather than conducting an entire session tele-
phonically, there were some qualitative responses that seemed to
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infer that this might have been the case. Additionally, the choices
provided for the Likert-type questions included three that could
be defined as Bdifferent^ and two that could be defined as
Bsame^. Since participants were given more Bdifferent^ choices
in these questions, this may have led to a skewing of answers
towards identifying tasks as Bdifferent^. Despite this possibility,
the majority of tasks performed in TGC were still identified as
being performed the same in IPGC. Therefore, this suggests that
the impact of this survey design element may have been mini-
mal. A further limitation is that the length of the survey resulted
in participant drop out. Eighty-eight participants answered the
first Likert-type question regarding tasks in the Case Preparatory
Work domain, while only 66 participants answered the Likert-
type question regarding the Ethical/Legal domain (the last do-
main in our study). Additionally, the length of the survey and the
number of open ended questions overall could have affected the
quality of the open ended responses received as the survey
progressed. The instructions accompanying the survey requested
that participants consider differences between TGC and IPGC in
general rather than based on differences related to specific patient
factors or referral indications. However, given some of the open-
ended responses, there appeared to be some counselors that were
triaging cases between IPGC and TGC based on indication.
These responses suggest that patients with more straightforward
and less complicated indicationsmay be preferentially seenmore
frequently for TGC with the more complicated indications re-
served for IPGC. This suggests that some of the differences
identified in this study may be due to complexity or type of
patient indications rather than true differences between TGC
and IPGC. Performing additional research that compares TGC
to IPGC for the same patient indication could provide some
clarity in this area.

Conclusions

In summary, the majority of ABGC Practice Analysis tasks
were identified as being performed similarly in the TGC SDM
when compared to the IPGC SDM. We found the majority of
the differences between TGC and IPGC fell into the domains
of Contracting, Psychosocial Assessment, Testing Options
and Inheritance/Risk Counseling. Based on this research, it
does not appear that, in general, additional skills are necessary
for performing TGC, but that it may be necessary to apply
some of the core skills of genetic counseling in different ways
to perform effective TGC. From this observation, it appears
that the skills taught in genetic counseling training may be
sufficient to perform TGC, however, there may be a need for
additional training on how to modify these skills to best nav-
igate the limitations inherent to the TGC SDM.

Although other groups (Bradbury et al. 2011; Peshkin et al.
2008) have anticipated and identified genetic counseling
needs and practice barriers in TGC previously, this is one of

the first studies directly investigating the experiences and per-
ceptions of genetic counselors working in TGC. As TGC
practice from the provider’s perspective has not been studied
extensively, additional research is necessary to continue ex-
ploring this SDM. It would be important to look at the possible
factors influencing the counselors’ perceptions of the differ-
ences identified in this study including counseling indication,
experience in the TGC model, overall clinical experience and
TGC practice setting, to name a few. Additional research is
also needed to evaluate how these factors and other counselor
attributes influence patient outcome measures including
knowledge, psychological well-being and satisfaction in the
TGC setting. By identifying both patient factors and counselor
factors that influence the provision of TGC, we can focus
training efforts on improving TGC services for the benefit of
the patient receiving these services.
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