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Abstract

The COVID-19 pandemic has significantly impacted the service delivery model (SDM)
of clinical genetic counseling across the United States and Canada. A cross-sectional
survey was distributed to 4,956 genetic counselors (GCs) from the American Board
of Genetic Counselors and Canadian Association of Genetic Counselors mailing lists
in August 2020 to assess the change in utilization of telehealth for clinical genetic
counseling during the COVID-19 pandemic compared with prior to the pandemic. Data
from 411 eligible clinical genetic counselors on GC attitudes and their experiences
prior to and during the pandemic were collected and analyzed to explore the change
in SDM, change in appointment characteristics, change in billing practices, GC per-
ceived benefits and limitations of telehealth, and prediction of future trends in SDM
in the post-pandemic era. The study showed the overall utilization of audiovisual and
telephone encounters increased by 43.4% and 26.2%, respectively. The majority of re-
spondents who provided audiovisual and telephone encounters reported increased pa-
tient volume compared with prior to the pandemic, with an average increase of 79.4%
and 42.8%, respectively. There was an increase of 69.4% of GCs rendering genetic
services from home offices. The percentage of participants who billed for telehealth
services increased from 45.7% before the pandemic to 80.3% during the pandemic.
The top GC perceived benefits of telehealth included safety for high-risk COVID pa-
tients (95.2%) and saved commute time for patients (94.7%). The top GC perceived lim-
itations of telehealth included difficulty to conduct physician evaluation/coordinating
with healthcare providers (HCP) (73.7%) and difficulty addressing non-English speak-
ing patients (68.5%). Overall, 89.6% of GCs were satisfied with telehealth; however,
55.3% reported uncertainty whether the newly adopted SDM would continue after
the pandemic subsides. Results from this study demonstrate the rapid adoption of tele-
health for clinical genetic counseling services as a result of the COVID-19 pandemic, an
increase in billing for these services, and support the feasibility of telehealth for genetic

counseling as a longer term solution to reach patients who are geographically distant.
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1 | INTRODUCTION

The first patient with the novel SARS-CoV-2 virus in the United States
(US) was diagnosed on January 20, 2020, in the state of Washington
(Holshue et al., 2020). By mid-March, the virus had spread, result-
ing in drastic measures such as sheltering-in-place and the closing
of non-essential businesses to reduce the rate of viral transmission
(Cook et al., 2020). Hospital systems, including private, public, and
academic hospitals, modified their workflows to comply with these
state and federal recommendations. These actions led to a series of
infrastructure changes including widespread utilization of personal
protective equipment, suspension of elective procedures, deferral
of non-essential in-person services, and, in some cases, hospital
staffing reduction and/or redeployment (Grimm, 2020). To minimize
the interruption of clinical services, many academic medical centers
throughout North America implemented a rapid transition from in-
person patient visits to telehealth encounters (Whaley et al., 2020;
Wosik et al., 2020). According to the Institute of Medicine, tele-
health is the use of electronic and communication technologies for
medical diagnostic, monitoring, and therapeutic purposes when dis-
tance and/or time separate the patient and the healthcare provider
(Institute of Medicine, 1996).

Based on the 2020 National Society of Genetic Counselors
(NSGC) Professional Status Survey, data from genetic counselors
(GCs) in the United States and Canada collected from January to
March 2020, 63% of 2,691 GCs surveyed were providing direct pa-
tient care at least 49% of the time. Over 80% of these GCs were
working in a public or private medical facility or hospital setting.
The most common service delivery model (SDM) for these GCs was
in-person (95%), followed by telephone (36%), and audiovisual only
(28%) (note the number does not add up to 100% as GCs can utilize
more than one SDMs) (Professional Status Survey, 2020). A recent
study by Boothe et al. (2020) on the utilization of different SDMs
among GCs in the United States and Canada in 2017 showed that
72% of respondents had never used telehealth. Only 6.7% reported
using telehealth ‘always’ or ‘often’. We hypothesized that as the re-
sult of the COVID-19 pandemic, there would be an increase in the
use of telehealth by clinical GCs.

Here, we report the findings of a cross-sectional study of clinical
GCs’ experience in the United States and Canada on the use of tele-
health as a result of the COVID-19 pandemic.

2 | METHODS

2.1 | Eligibility criteria

Genetic counselors in the United States and Canada eligible for this
study included those who (a) were in a genetic counseling role that
involved some or complete direct patient care and (b) whose SDM
had changed since the onset of the COVID-19 pandemic. This study
was deemed exempt by the Cedars Sinai Institutional Review Board
(00000791).
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What is known about this topic

There is little known about the impact of clinical ge-
netic counselor's experience with telehealth due to the
COVID-19 pandemic.

What this paper adds to the topic

This cross-sectional study provides data on the experi-
ence of clinical genetic counselors in the United States and
Canada prior to and during the Covid-19 pandemic. The
use of telehealth among clinical genetic counselors has
increased substantially since the onset of the COVID-19
pandemic. Previous barriers to widespread telehealth uti-
lization, such as the ability to bill for this service delivery
model, were overcome during the COVID-19 pandemic.
These results further bolster the case for employing
telehealth to increase most patients' access to genetic

counseling.

2.2 | Instrumentation

The study team designed a 52-question survey consisting of
multiple-choice and rating scale questions informed by a lit-
erature review on telehealth in genetic counseling. (Boothe &
Kaplan, 2018; Dragojlovic et al., 2020; Hilgart et al., 2017; Terry
et al., 2019). We asked respondents to consider two time periods
when responding to survey questions about their practice: (1)
before the COVID-19 pandemic and (2) during the period of the
pandemic when respondents worked remotely the most. We as-
sumed this to correspond to the peak utilization of telehealth for
clinical practice. The survey used sliding scales for estimations of
percentages, discrete choice, and open-ended questions to ex-
plored GC experience before and during the COVID-19 pandemic
in the following major areas: (1) use of SDM; (2) appointment char-
acteristics such as monthly patient volume with each telehealth
modality, duration of the session, genetic test (GT) ordering pro-
cess, method of obtaining patient consent, genetic team composi-
tion, and patient and provider at the time the genetic service was
rendered location of service rendered; (3) billing practices; and
(4) prediction of future trends in SDM use in the post-pandemic
era. Likert scale questions were used to explore perceived ben-
efits and limitations of telehealth for GCs and for patients. Non-
identifiable demographic information was collected, including
work setting, specialty, and licensure status, similar to questions
asked in the 2020 NSGC Professional Status Survey. Definition of
terminology used in the survey was provided to respondents to
level-set understanding. The survey was created using Qualtrics,
Columbia University version, and tested by members of the survey
team for readability and skip logic. A copy of the full survey can be

found in Appendix S1.
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2.3 | Recruitment

An email containing the study aims, design, and a link to the on-
line Qualtrics survey was sent via the member directories of the
American Board of Genetic Counseling (ABGC) (4,636 members)
and the Canadian Association of Genetic Counselors (CAGC) (320
members) in August 2020. The email informed participants that their
participation was voluntary and that they provided implied consent
by completing the survey. The responses were anonymous and con-
fidential. At the end of the survey, participants had the option of
entering their email address if they were willing to be contacted by
the research team to share their outcome metrics or for a follow-
up study. The survey was open for four weeks. A reminder email to
complete the survey was sent two weeks after the initial distribution.

Due to a technical error, demographic information was not cap-
tured for 218 respondents. Approximately half of these individuals
had provided email addresses to be contacted for a follow-up study
and, thus, were subsequently emailed by the study coordinator to
complete the demographics section.

2.4 | Data analysis

Significance of overall change in SDM usage was assessed by the
multivariate paired Hotelling T-Squared test. Following a significant
Hotelling test, results for the individual SDMs were summarized
by mean, standard deviation, and median and individually were as-
sessed for significance by the paired t test. Provider locations and
patient locations were assessed in a similar fashion. Other numerical
variables also were summarized by mean, standard deviation, and
median. ANOVA models with Tukey post hoc tests were used to as-
sess group differences in means across more than two independent
groups (such as for Region and Specialty). Data from 221 respond-
ents who did not provide information on these independent groups
were omitted in the analysis. Independent samples t tests were
used to assess group differences in means across two independent
groups. Categorical variables were summarized by frequency and/or
percentage and were compared across independent groups by the
Fisher exact test. Within-group change on binary variables was as-
sessed using the exact version of McNemar's test for related propor-
tions. To address multiple testing, we adjusted the significance level
to 0.005 to guard against inflating the Type 1 error rate. Statistical
calculations were made using SAS version 9.4 (SAS Institute).

3 | RESULTS
3.1 | Respondent characteristics

A total of 4,956 GCs were sent the survey invitation. Of these, ap-
proximately 3,137 are estimated to provide direct clinical care at
least half of the time (NSGC Professional Status Survey, 2020) and

potentially eligible for our study. There were 476 responses, for a

response rate of 15.2% (476/4956). Of those, 14.3% (65/476) did not
meet eligibility criteria for the study, leaving 411 responses that were
included in the analysis. The participants were predominantly from
the United States (94.6%, 177/187) and female (97.1%, 165/170).
GCs practicing in cancer genetics settings accounted for the larg-
est specialty (38%, 73/190) and those having 5-9 years of practice
accounted for the largest experience group (29.4%; 50/170) in the
sample (Table 1). The demographics of our study sample are similar
to those from the 2020 NSGC in regard to gender, years of practice,

the primary area of practice, and licensure status.

3.2 | Survey results

3.2.1 | Changes in use of service delivery models
(SDMS)

There was strong evidence of overall change in SDM usage, Hotelling
p < .0001. Prior to the pandemic, on average 11% (SD 17.8, median
2.5%) encounters were performed via telephone, 5.7% (SD 15.1, me-
dian 0.0%) encounters were performed via audiovisual technologies,
and 81.8% (SD 25.3; median 45.0%) encounters were performed
in-person. During the pandemic, there was an average increase of
26% in the utilization of telephone encounters (SD 32.9%, median
10.0%, paired t test p < .0001), 43.4% in the utilization of audio-
visual encounters (SD 37.3%, median 45%, paired t test p < .0001),
and a corresponding average decrease of 69.3% in the utilization of
in-person encounters (SD 29.1%, median -80.0%, paired t test p-
value < .0001) (Figure 1). There was no statistically significant dif-
ference in the utilization of ‘other’ methods.

3.2.2 | Changes in appointment characteristics

Since the onset of COVID-19 pandemic, 81.1% of the respondents
using an audiovisual SDM, and 73.8% of respondents using tel-
ephone SDM, reported their monthly patient volume for that SDM
had increased compared to one year ago (Figure 2a). The reported
change from baseline to the pandemic era was similar across all clini-
cal specialties (cancer, prenatal/preconception/PGD/IVF, pediatrics,
other specialized genetics, and other categories) for both audiovisual
and telephone encounters (Fisher p = .61 and p = .112, respectively).

The study asked the respondents whether the length of session
was longer, shorter, or the same after the onset of the pandemic.
Most (69.9% those providing audiovisual encounters, 54.4% tele-
phone, and 68.4% ‘other’ formats) indicated that the length did
not change (Figure 2b). Those who reported a change in session
length were asked to estimate the percent change with a sliding
scale. Respondents who provided telephone genetic counseling re-
ported an average increase of 52.8% in session length (SD 34.2%;
median 50%). Respondents who used ‘other’ (non-audiovisual, non-
telephone, and non-in-person) SDMS reported an average decrease
of 29% (SD 19.0%; median -25%) in session length. There was no



MA ET AL.

National Society of RS

TABLE 1 Demographics of respondents

Genetic “P-\W/| LEYJﬁ

Counselors

Item (n) Response category Number Percentage
Gender ldentity (170) Male 4 2.4
Female 165 971
Non-binary/third Gender 1 0.6
Years of Practice (170) <1 3 1.8
1-4 40 23.5
5-9 50 29.4
10-14 23 135
15-19 22 12.9
20-24 15 8.8
25+ 17 10.0
NSGC Regions (187) 1 CT,MA, ME,NH, RI, VT, CN Maritime Provinces 12 6.4
2 DC, DE, MD, NJ, NY, PA, VA, WV, PR, VI, Quebec 45 241
3 AlLFL,GA,KY,LA,MS,NC,SC, TN 19 10.2
4 ARIA IL,IN,KS,MI,MN,MO,ND,NE,OH,0OK,SD,WI, Ontario 47 251
5AZ, CO, MT, NM, TX, UT, WY, Alberta, Manitoba, Sask 21 11.2
6 AK,CA,HI,ID,NV,0OR,WA, British Columbia, Yukon 43 23.0
Primary Work Setting Diagnostic Laboratory 8 4.2
(192) Federal, State, County Office 2 1.0
Group Private Practice 6 3.1
Individual Private Practice 1.0
Nonprofit Hospital 26 13.5
Private hospital or facility 38 19.8
University medical center 107 55.7
Other S 1.6
Primary Area of Practice Cancer Genetics 73 38.4
(190) Prenatal/Preconcpt/PGD/IVF 48 25.3
Pediatrics 36 18.9
Other Specialized Genetics® 22 11.6
Other” 11 5.8
Licensure Status (189) License in state where GC practice VS 39.7
License in multiple states 18 9.5
Licensure not required in states(s) GC practice 96 50.8
Methods of Credential GC employer/institution 76 43.4
(175) Third-party payor 8 4.6
GC employer/institution AND Third-party payor 7 4.3
Not credentialed. 63 354
| don't know. 21 14.3

?Other specialized genetics: neurogenetics, metabolic disease, ophthalmology, cardiology.

POther: includes genomic medicine, consumer genomics/personalized genomics, and general adult genetics.

difference in reported change in appointment across all the five pri-
mary specialties for audiovisual and telephone encounters (Fisher
p =.58 and p = .61 respectively).

The study asked the respondents to report whether their process
for ordering tests changed. If so, they were asked to indicate with two
discrete choices (place order online or ask someone else to place the

order) and an ‘other’ free-text response. Overall, most respondents

(53.3%, 153/287), regardless of the SDM, reported that their process
for ordering testing did not change (Figure 2c). For those who reported
change in the ordering process, the majority changed to online order-
ing. The study asked respondents how they obtained test consents
for each SDM since the onset of the pandemic. Respondents were al-
lowed to select all that applied from a list of methods (verbal consent,

electronic method, paper, or an ‘other’ free-text box). A total of 42.1%
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(160/380) reported that they obtained verbal consent only, and 40%
(152/380) reported verbal plus one or more other methods for obtain-
ing consent. There was no significant difference in the change in the
ordering process across the five specialties (Fisher p = .28).

The study asked the respondents whether they worked with an-
other provider such as a physician, physician assistant, or nurse prac-
titioner before and after the onset of the pandemic. Overall, 58.6%
(231/394) of respondents reported working with other provider(s)
before the pandemic. This did not change after the onset of the pan-
demic for most respondents (93.7%; 369/394); however, the percent-
age of respondents who conducted genetic counseling sessions with
other providers decreased from 58.6% (231/394) to 53.3% (210/394)
(exact McNemar test p < .0001) during the pandemic. Of the 25 re-
sponders who reported change during the pandemic, 23 now conduct
genetic counseling sessions independently.

The study asked respondents to estimate the percentage of ap-
pointments they provided from a home office or medical campus at
the two time periods (before and after the onset of the pandemic).
There was strong evidence of overall change in the location of ge-
netic service rendered and received, Hotelling p < .0001. During
the pandemic, there was an average increase of 69.4% (SD 36.7%;
median 85%) shift to genetic counselors rendering services from a
home office. Although all specialties showed the same trend, there
was a larger decrease in genetic counseling services rendered from
medical campuses in ambulatory settings in cancer genetics (68.1%;
SD 35.8%; median -80.0%) compared with prenatal/preconception
genetics (46%; SD 40.8%; median -34.0%) (t test p =.001). Patients
were more likely to receive genetic counseling services from their
homes during the pandemic, with an overall increase of 72.1% (SD
29.13%; median 83.0%). This appeared to impact patients in cancer
setting the most, with an average decrease of 66.8% in ambulatory
setting (SD 30.4; median -75.0%) and prenatal/preconception spe-
cialty the least, with an average decrease of 46.5% in ambulatory
setting (SD 41.5%; median -57.0%) (ANOVA p < .0001).

3.2.3 | Change in billing practice

Of the GC respondents who provided telehealth services before the
pandemic, 45.7% (107/234) reported that they/their institution billed

for the service, 30.3% (71/234) reported that they did not bill, and
23.9% (56/234) reported they were unsure. Since the onset of the
pandemic, 80.3% (249/310) who offered telehealth consults reported
they/their institution billed for telehealth services, which is a statistically
significant increase in billing practice (McNemar exact test p < .0001).

Prior to the pandemic, most GCs either did not bill for telephone
services (38.9% or 21/54) or billed incidentally to a physician (27.8%
or 15/54). During the pandemic, more GCs reported billing for tele-
phone genetic counseling, with the most common billing practice in-
cidental to the physician (51.5% or 85/165) and/or in the GC’s name
and NPI (21.8% or 36/165). Billing was more common among GCs
providing audiovisual telehealth before and during the pandemic with
49.1% (54/110) and 50.0% (118/236) respectively for billing inciden-
tal to MD, and 25.5% (28/110) and 28.4% (64/236) respectively for
billing in GC name and NPI. The most common billing service code
used for telehealth encounters was 96,040 both before and during
the pandemic (43.0%; 43/100 before and 41.4% or 116/280 during).

When surveying the knowledge of modifying code(s) used for
billing during the two periods, the most common response was ‘|
don't know’, with 48% (47/97) in the pre-pandemic period and 47.8%
(117/245) in the pandemic period. Among those who were aware
which code(s) was used, the GT modifying code was reported as the
most common (44.7%; 17/38 and 52.6%; 41/78) prior to and during
the pandemic, respectively.

3.2.4 | Perceived benefits and
limitation of telehealth

The study used a 5-point Likert scale to assess GCs experience with
the benefits and challenges of their recent adoption or expansion of
telehealth SDM (Figure 3). Of the top seven perceived benefits, six
of them were patient related. The safety for patients at high risk of
COVID-19 was the leading perceived patient benefit (95.2%; 338/355),
while saving commute time was the highest-ranked GC-centric advan-
tage (87.9%; 306/348). The main perceived challenges with telehealth
were related to issues from the clinical side. Challenges included dif-
ficulty conducting physical examinations and/or coordinating with
other providers (73.7%; 143/194), challenges with translating services
for non-English speaking patients (68.5%; 226/330), and lack of visual
cues/difficult with rapport building (56.4%; 203/360). Other limita-
tions of telehealth were based on perceived difficulty of patient access
including a poor Internet connection for patients (64.3%; 214/333),
inequality of access to devices and data plans (59.2%; 205/346), and
a lack of patient comfort with technology (58.6% 207/353). However,
72.0% (255/354) of respondents disagreed or strongly disagreed that
concern for confidentiality was a perceived challenge for patients.
Most (72.2%; 242/335) respondents did not feel that convincing their
institutions to set up telehealth for genetic services was challenging. Most
(71.1%; 249/350) respondents did not feel that a decrease in test uptake
was an issue for their practice, although majority (66.9%; 232/347) agreed
that patients required additional instructions and reminders to submit a

genetic testing sample compared with in-person test coordination.
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3.2.5 | Service delivery trends

The study used a 5-point Likert scale to assess GCs satisfaction with
utilization of telehealth during the pandemic and what aspects were
helpful with the adoption or expansion of telehealth. Overall, 89.6%
of GCs were either slightly or very satisfied with telehealth usage.
Most (74.4%; 258/347) respondents agreed or strongly agreed
that open communication and coordination from their office staff
were the most helpful factors in transitioning to the new adoption/
expansion of telehealth. Overall, 55.3% (221/399) of respondents
reported that there is either no permanent plan or were unsure if
they will maintain the newly adopted/expanded delivery model after
pandemic restrictions are lifted. Similarly, 74.12% (295/398) of re-
spondents reported that there is either no permanent plan or are un-

sure if they will maintain where they provided telehealth following

telephone (n=274) other (n=19)

COVID-19 pandemic. There was no significant difference across re-

gions or specialties.

4 | DISCUSSION

This cross-sectional study evaluates the impact of the COVID-19 pan-
demic on the provision of clinical genetic counseling services by GCs
in the United States and Canada. Not surprisingly, we found that there
was an increase in the delivery of genetic counseling by telehealth to a
patient's home from a home office during the pandemic. Although many
participants were unsure about permanent plans for telehealth usage,
given the increase in billing practices and perceived benefits to the pa-
tient, it is reasonable to suppose that these SDMs will remain available

once pandemic restrictions are lifted if the model is sustainable. Most
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GC Perceived Benefit of Telehealth

Safety for high-risk COVID-19 patients

Patient does not need to commute as far to attend the session
Patient enjoys the convenience

Patient requires less time out of life to attend the session
GC save on commute time

Multiple family members can attend the session

Other, Patient related

Reduced wait time

Other, GC related

Reduced patient no-show rate

It’s easier to schedule multiple family members at once.
GC practice with more efficiency

GC Practice with more autonomy

Increase in patient volume

for patient

GC Perceived Challenge with Telehealth

Difficult to conduct a physical exam/coordinating with HCP.
Difficulty addressing non-English speaking patients

Need extra follow-up to remind patient to submit sample or explain..

Technical difficulties

Other, patient related

Poor internet speed

Billing issues

Clinic workflow

Inequality of access to services

Lack of patient comfort with technology
Lack of visual cues/difficult with rapports
Understanding regulations around telehealth
Getting licensure in multiple states

Challenge in understanding instructions to submit DNA sample for testing..

More difficult to make emotional connection with GC
Other, GC related
Identification of an appropriate platform to deliver telehealth
Cost/ability to get appropriate equipment
Difficult to convince my institution to set up telehealth for genetic services
Acceptance by patients
Decrease in test uptake
Concerns with confidentiality

forGCpractice
for patient

FIGURE 3 GC perceived benefits and challenges with telehealth

GC respondents reported they were satisfied with telehealth utilization
during this period, similar to previous studies conducted prior to the
pandemic (Zierhut et al., 2018) and during the pandemic (Bergstrom
et al., 2020). The perceived benefits and limitations of telehealth during
the pandemic are similar to findings from previous studies in the pre-
pandemic setting (Hilgart et al., 2017; Terry et al., 2019).

Three randomized controlled studies comparing telehealth to
in-person genetic counseling have shown that patient outcomes
following telehealth visits, including knowledge gained, satisfac-
tion, and psychological burden, are not inferior to in-patient visits
(Bradbury et al., 2018; Buchanan et al., 2015; Interrante et al., 2017).
Telehealth utilization can lead to patient empowerment and is per-

ceived as useful for many patients with genetic conditions, not

just those living far away from medical centers (Tozzi et al., 2014).
Currently, there is one GC for every 71,842 people in the United
States, and 98.7% of GCs live or work within metropolitan statistical
areas of at least 50,000 people (Triebold et al., 2020). According to
the US Census Bureau (United States Census Bureau, 2019), 1 in 5
Americans lives in rural areas, and 26% feel they do not have ap-
propriate access to health care, with reasons including the difficulty
accessing care due to distance or lack of local provider (Harvard T.H.
Chan School of Public Health, 2019). Currently, 85% of rural adults
report using the Internet, and 71% of rural adults own smartphones
(Pew Research Center, 2019a, 2019b). Telemedicine can act as an
alternative option for these patients. Furthermore, randomized con-

trolled trials comparing telephone to in-person genetic counseling
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in cancer settings showed an average cost reduction of $114 for
each patient (Schwartz et al., 2014), and a cost reduction of $138 per
patient for GCs (Buchanan et al., 2015), mostly from time and cost
spent on traveling.

This study result and others (Boothe & Kaplan, 2018; Solomons
et al., 2018) further bolster the benefit of utilizing telehealth as a vi-
able SDM to increase patient access to genomic care. Despite the in-
creasing level of supportive evidence over the last decade, telehealth
adoption by genetic service providers has been slow. The disruptive
nature of the COVID-19 pandemic forced the rapid implementation of
telehealth. Crucial challenges remain concerning how telehealth will
continue to be implemented in the post-pandemic regulatory environ-
ment. Previous studies have found that implementation of telehealth
was challenging due to institutional barriers or lack of support (Allen
et al., 2021; Khan et al., 2020). However, in our study, most GCs did
not face these barriers of institutional support, likely because of ne-
cessity for change due to the pandemic, and that many other health-
care providers were pivoting to telehealth at the same time.

This study found that GC respondents perceived poor Internet
connection and inequality of access to devices and data plans as
major challenges to telehealth patients. Already, vulnerable patients
who have financial difficulties, the elderly, and those located in rural
areas could face further health service disparities due to the ‘digi-
tal divide'. A 2015 study from The Pew Research Center reported
that 15% of households did not report having any Internet access;
in particular, African American respondents were 12% less likely to
have high-speed broadband service than White respondents. Racial
disparities in access to Internet services have decreased over the
last 15 years, yet discrepancies based on age and income level per-
sist. Specifically, only 54% of senior citizens reported Internet use,
whereas 74% of households with annual incomes less than $30,000
and 97% of households with incomes higher than $75,000 per year
reported Internet use (Perrin & Duggan, 2015). These circumstances
are barriers that need to be overcome to achieve equitable access to
genetic counseling.

In addition, GC respondents ranked patient comfort level when
interacting with technology, and difficulty in establishing rapport as
some of the top challenges for providing services to patients via tele-
health during the pandemic. It is unknown whether the lack of comfort
level found in this study is related to patient income level as was found
in a previous study by Buchanan et al. (2015) but should be studied
further. Frequent disruptions or difficulty reading non-verbal cues and
increased effort required to establish rapport have all been previously
reported in other healthcare fields (Hubley et al., 2018). Telehealth
may not capture the richness of in-person contact. It can also be a
challenge for those with auditory and/or visual differences.

Prior research has demonstrated the largest barrier to imple-
menting telehealth in the United States is billing and reimburse-
ment (Boothe et al., 2020; Zierhut et al., 2018). According to
the 2020 NSGC PSS, only 48% of GCs who provided telephone
genetic counseling and 56% of GCs who provided audiovisual
consults were billing before the pandemic, which is similar to

our finding of 45.7% prior to the pandemic. Our study showed
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a doubling of telehealth billing practices since the onset of the
pandemic. According to the American Hospital Association (AHA)
Statement on the Future of Telehealth, health plan changes to bill-
ing practices and waivers to federal regulations regarding the use
of telehealth platforms, restrictions on geographic location, and
the types of patients who could be served by telehealth (e.g., pre-
viously established patients only) likely allowed for the increase in
billing practices documented here (Statement of the AHA, 2021).
What normally would have taken years to accomplish was made
possible in a very short period of time. What is unknown is the
permanence of these waivers, which is reflected in this study's
respondents' uncertainty about the future use of telehealth. The
NSGC'’s Statement on telehealth highlights the effectiveness
of telehealth and calls to enact the Access to GC Services Act
(https://www.congress.gov/bill/117th-congress/house-bill/2144/
text?r=40&s=1) as a more permanent solution. Successful reim-
bursement for telemedicine genetic counseling will undoubtedly
play an essential role in the overall acceptance of this service
modality.

5 | STUDY LIMITATIONS

One limitation of our study is the low response rate, compounded
by missing responses to demographic information for over half of
the respondents. This aspect limited our ability to detect notable
differences among these groups and identify factors that impact
the successful implementation of telehealth. It is possible that
those most likely to participate in the survey were interested in this
topic, leading to potential ascertain bias. We designed the study
questions to capture a broad aspect of clinical practice using tel-
ehealth due to the pandemic. Although the questions and choices
were influenced by previous similar studies and the research team
members' experience, the survey instrument was not validated. In
addition, the healthcare policies relating to the pandemic response
are evolving and heterogeneous between different US states and
Canadian provinces, directly impacting how GCs provide care. Even
though we defined the term ‘telehealth during COVID-19’ as the
period where GCs worked remotely the most (which should cor-
relate to the period where they utilized telehealth the most), the
authors acknowledge that the pandemic was surging in different
areas of the country at different times, with this term being some-
what subjective.

6 | IMPLICATIONS TO FUTURE PRACTICE
AND RESEARCH

The quick shift and rapid increase in the percentage of GCs using
telehealth due to the COVID-19 pandemic, combined with positive
responses from GCs using this method, provide further evidence
that telehealth is a feasible delivery model of genetic counseling ser-

vices. If this adoption of telehealth by GCs becomes permanent, this
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could improve access to genetic services for people with technol-
ogy. As shown by the diverse responses in this study and others, it
appears there will be no one-size-fits-all approach to implementing
telehealth for genetic counseling services. Depending on the re-
sources, and the unique needs and goals of each program, there may
be variation in the type of delivery models used.

This study showed that most GC respondents were satisfied
with utilizing telehealth during the pandemic, but half were either
unsure or did not think that there is a permanent plan to adopt or
expand telehealth as a SDM once pandemic restrictions are lifted.
Bergstrom et al. (2020) reported 93.5% of GCs expressed a desire to
continue utilizing telehealth after the pandemic subsides. Greenberg
et al. (2020) reported 74% of GCs who wanted to implement addi-
tional or new SDM into their practice had experienced barriers. A
follow-up study would help evaluate the telehealth landscape fol-
lowing the pandemic to determine long-term use and whether GCs
were able to overcome obstacles to permanent implementation. The
correlation between ease of billing and licensure status should also
be explored in future studies.

7 | CONCLUSION

Telehealth has become an essential tool for clinical GCs during this un-
precedented and restricted interaction due to the COVID-19 pandemic.
The extraordinary shift to relying on telehealth as the primary genetic
counseling delivery model method is likely to have long-lasting effects
post-COVID-19. However, GCs remain uncertain about their ability to
continue offering telehealth, possibly due to the uncertain future status
of the waivers that have allowed GCs to deliver service remotely. Data
from our study and others support the feasibility and benefit of tel-
ehealth services for genomic care. Ultimately, the COVID-19 pandemic
should serve as an opportunity for payers and healthcare organizations
to embrace telehealth's essential role in the clinical genomic setting and

its value in increasing patient access to care.
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