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Abstract

The COVID-19 pandemic rapidly changed genetic counseling services across the
United States. At the University of Pennsylvania (UPenn), a large academic hospital
in an urban setting, nearly all genetic counseling (GC) visits for adult-onset disorders
within the Department of Neurology were conducted via secure videoconferenc-
ing (telegenetics) or telephone between March and December 2020. Although tel-
emedicine services have been steadily emerging, many clinical programs, including
the neurogenetics program at UPenn, had not built infrastructure or widely utilized
these services prior to the pandemic. Thus, little is known about patient attitudes
toward receiving clinical GC services remotely. From May 18 to October 18, 2020,
all individuals seen remotely for GC in adult neurology via telephone or telegenetics
were surveyed about their satisfaction with telehealth GC (N = 142), with a response
rate of 42% (N = 60/142). Telephone and telegenetics services were referred to as
‘telehealth’ in the surveys to capture patient perspectives on all remote GC services,
though the majority (N = 49/60) of these visits were completed via telegenetics.
Surveys included the modified telehealth usability questionnaire (MTUQ), genetic
counseling satisfaction scale (GCSS), and novel questions about future telehealth
use. Preliminary results suggest that patients were satisfied with receiving remote
GC services in adult neurology, with most participants strongly agreeing to all items
about satisfaction with telehealth. Just 2% of participants preferred only in-person
visits in the future, but every participant was willing to consider using telehealth for
future visits if their genetic counselor felt it was appropriate. Most participants pre-
ferred a hybrid model (73%), and some (25%) preferred only telehealth for future vis-
its. Additionally, we found no differences in satisfaction with remote services based
on visit type (initial vs. results disclosure) nor age. We conclude that remote GC is
an acceptable method for the provision of services in adult neurology that is well-
received by patients.
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1 | INTRODUCTION

In March 2020, the United States recognized the outbreak of
the SARS-CoV-2 virus, known as the coronavirus disease 2019
(COVID-19) pandemic. Prior to the pandemic, there were reports
of remote services being implemented and studied in neurology,
neurogenetics, and genetic counseling (Achey et al., 2014; Alcalay
et al., 2020; Cohen et al., 2016; Ekeland et al., 2010; Greenberg
et al., 2020; Hilgart et al., 2012; Kane & Gillis, 2018; Mitchell &
Demiris, 2005). Remote services have been described by the terms
teleneurology, telemedicine, and telehealth (Achey et al., 2014;
Alani, 2020; Alcalay et al., 2020; Cheney, 2020; Eberly et al., 2020;
Ekeland et al.,, 2010; Kane & Gillis, 2018; Parmanto et al., 2016;
Spindler et al., 2020; Wilkinson et al., 2016). In genetic counseling,
the remote service delivery models have been defined as either
‘telephone genetic counseling’ for a session about a new indication
conducted entirely via telephone, or ‘telegenetics’ for a web-based
videoconferencing or telemedicine genetic counseling visit (Cohen
et al., 2012). However, telegenetics services have historically been
underutilized in clinical genetic counseling. At least two different
surveys from the National Society of Genetic Counselors (NSGC)
have noted this, as one study reported that 37% of genetic coun-
selor respondents had never used telegenetics before, and another
found that only 7% reported using telegenetics ‘always’ or ‘often’
(Greenberg et al., 2020; Zierhut et al., 2018).

The traditional ‘in-person’ genetic counseling model typically in-
cludes 1-2 in-person visits with a genetics provider at a healthcare
facility or private office (Cohen et al., 2012). Traveling to in-person
visits that may not be located nearby have resulted in reported
cost and time burdens, and there is evidence that a decreasing
number of patients are traveling far to reach such visits (Bradbury
et al., 2016; Cohen et al.,, 2019; Greenberg et al., 2020; Solomons
et al., 2018). However, expanding telegenetics services could allevi-
ate these burdens and may also increase access to genetics services
for traditionally underserved populations, including individuals
living in rural areas, in communities of diverse socioeconomic sta-
tus, or in communities without a local genetics provider (Boothe &
Kaplan, 2018; Bradbury et al., 2016; Cohen et al., 2019; Greenberg
et al., 2020). Still, studies report conflicting results when assessing
which indications or situations are best suited for remote genetic
counseling. A review of randomized controlled trials found tele-
phone counseling to be non-inferior to traditional in-person genetic
counseling in prenatal, oncology, and neurologic sub-specialties,
and at least one teleneurology study has noted that telegenetics ex-
pands access to genetics services (Athens et al., 2017; Chirra et al.,
2019). Patients believe that telehealth and/or telegenetics can offer
increased convenience, access to specialized and multidisciplinary
care, and cost and time savings, and feel that these remote services
result in higher perceived personal control (Abrams & Geier, 2006;
Buchanan et al., 2016; Solomons et al., 2018; Wilkinson et al., 2016;
Zilliacus et al., 2010, 2011). However, in-person visits have been
preferred by some patients, including those with a new cancer di-

agnosis, those having had multi-gene testing, and those with higher
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What is known about this topic
The COVID-19 pandemic has resulted in a rapid transition

of genetic counseling from traditional in-person to remote
counseling via telephone or videoconferencing (telegenet-
ics). In genetic counseling, telephone and telegenetics use
had been reported in the literature with overall positive re-
sults but published studies have been generally limited to

oncogenetics services and research settings.

What this paper adds to this topic
In response to the COVID-19 pandemic, telephone and tel-

egenetics were used almost universally for clinical genetics
care at the University of Pennsylvania. Our study assessed
patient satisfaction with and attitudes toward remote ge-
netic counseling in adult neurogenetics consultations dur-
ing the pandemic.

reported anxiety, depression, cancer-specific distress, and remain-
ing uncertainty after their initial visit (Beri et al., 2019; Bradbury
et al,, 2011, 2018; Patrick-Miller et al., 2010; Zilliacus et al., 2010).
As these studies have shown, there are many factors that can in-
fluence a patient's receptiveness to receiving remote genetic
counseling.

In response to the pandemic, the adult Neurology Department
at the University of Pennsylvania (UPenn), a large academic hospital
in an urban setting, quickly transitioned to a remote care delivery
model for clinical consultations. Prior to March 2020, telemedicine
visits in the UPenn Neurology Department accounted for about
0.05%-0.1% of weekly visits; March 13th was the last day of pre-
pandemic in-person operations, and by April 1, 2020, more than
90% of outpatient visits were conducted via a secure, institutionally
approved videoconferencing platform (Spindler et al., 2020). Given
the rapid transition to telemedicine during the COVID-19 pandemic,
our team of four neurogenetics counselors sought to assess pa-
tient experience and satisfaction with exclusively remote clinical

counseling.

2 | STUDY AIMS

Our study was exploratory and hypothesis generating due to the
preliminary nature and small sample size. We aimed to determine
whether participants were satisfied with remote (telephone and tel-
egenetics) genetic counseling in neurology. We evaluated whether
visit type (initial vs. results disclosure) and patient age were associ-
ated with satisfaction with remote genetic counseling. We also ex-
plored participant willingness to use telehealth in the future. Finally,
we aimed to assess whether there were differences in survey re-
sponders and non-responders by race, gender, and age that could

impact the significance of the results.
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3 | METHODS

3.1 | Participants and procedures

Participants included individuals seen for remote (telegenetics or tel-
ephone) services by one of four board-certified genetic counselors
(GCs) in the UPenn Department of Neurology (LD, TB, RP, AB) for an
initial or disclosure visit. Initial genetic counseling visits were typically
30-60 min and completed for individuals coming for outpatient neu-
rogenetics with a personal and/or family history of a neurologic con-
dition. Some patients saw a physician on the same day, while others
were seen by the GC alone. At the initial genetics visit, patients were
offered genetic testing if appropriate, or already had a genetic test re-
sult. Disclosure genetic counseling visits included review of diagnostic
or predictive results. In addition to education about relevant condi-
tions and genetic testing options, visits included psychosocial coun-
seling to assess patients’ needs and to empower patients. Although
the content of the genetic counseling sessions was unchanged by the
transition to telephone and telegenetics, there was a major shift in
workflow during remote visits, such as at-home sample collection.

Survey invitations were sent by email to every individual who had a
remote visit with a GCin neurology from May 18, 2020, through October
18, 2020; the invitation was sent within 24 hr after the visit. Study data
were collected and managed using REDCap (Research Electronic Data
Capture) tools hosted at UPenn (Harris et al., 2009, 2019). REDCap is a
secure, web-based software platform designed to support data capture
for research studies. If a survey was not completed within two days, a
reminder email was sent to potential participants at two and four days
following the initial invitation. Surveys were sent to the email address
on file for the participant; it was not assessed who was completing the
survey, so ‘responders’ could be participants or their care partners. To
avoid biased responses, participants were explicitly notified that their
individual responses would remain anonymous. The study was clas-
sified as a quality improvement (QI) protocol by UPenn's Institutional
Review Board (IRB); as such, no informed consent was required but
implied informed consent was obtained for individuals who voluntarily
completed the survey and submitted their responses.

3.2 | Instrumentation

Basic demographic information including age, sex, race, and referral
indication was collected from the medical record. The single survey
included items from two questionnaires to assess satisfaction with
genetic counseling and with telephone and telegenetics (referred to

as ‘telehealth’ in the surveys) as outlined below.

3.2.1 | Genetic Counseling Satisfaction Scale (GCSS)

Satisfaction with genetic counseling services was assessed via the
Genetic Counseling Satisfaction Scale, originally developed and

validated with strong internal consistency (Cronbach's alpha 0.8) by

Tercyak et al. (2001). The GCSS contains six items, which are pre-
sented on a 5-point Likert scale to assess participants’ perception
of the GC’s understanding of and compassion toward their stressors
and needs, and the participants’ perceived utility of the appointment
content and length (Tercyak et al., 2001). The GCSS was digitized to
be administered via REDCap (Table S1).

3.2.2 | Modified Telehealth Usability Questionnaire
(MTUQ)

Participant attitudes toward and experience with telehealth were evalu-
ated using a modified version of the Telehealth Usability Questionnaire
(TUQ), originally developed by Parmanto et al. (2016) as a 21-item measure
scored on a 7-point Likert scale determined to have strong content validity
and reliability (Cronbach's alpha >0.8 for all assessments). The modified
version (MTUQ) includes six items from the TUQ that were selected for
their focus on the participant's experience of healthcare via telehealth ser-
vices, rather than on the telehealth service delivery platform itself. Items
were revised such that when the original scale inquired about ‘healthcare
services', the modified version inquired about ‘neurogenetics services'.
Similarly, the word ‘clinician’ was replaced with ‘genetic counselor’ for clar-
ity. The scale was also modified to be presented on the same 5-point Likert
scale described for the GCSS above. This was done to provide consistent
response options for the participants. In addition, two new items were
added (MTUQ #7-8) to assess whether participants would consider utiliz-

ing telehealth services for future genetic counseling visits (Table S2).

3.3 | Data analysis

We calculated descriptive statistics of participant characteristics
and main measures (GCSS and MTUQ). We used the Shapiro-Wilk
normality test and determined that the datasets did not follow a
normal distribution. Therefore, we used non-parametric tests. Chi-
square tests were utilized to determine whether there were signifi-
cant differences in the demographic characteristics (sex, race, and
age) of those who responded to the survey versus those who did not
respond to the survey. MTUQ responses were converted to numeric
values of 1-5 from the Likert scale values of strongly disagree to
strongly agree, respectively. A summary MTUQ score was calculated
for each participant adding together individual responses to the 6-
item Likert scale (most agreeable score is 30, least is 5). A Mann-
Whitney test was performed to assess whether mean satisfaction
with telehealth differed by clinic visit type (initial vs. disclosure
visit). A Brown-Forsythe one-way ANOVA was performed to assess

whether mean satisfaction with telehealth differed by age-group.

4 | RESULTS

The survey was sent to 142 patients who had a remote genetic

counseling visit at the UPenn Neurogenetics clinic between May
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18 and October 18, 2020. The overall response rate was 42%
(60/142); individuals were considered a ‘responder’ if they an-
swered at least one question. Several (8/60) responders did not
answer the MTUQ items. All other responders (n = 52) completed
the entire survey.

Responders and non-responders did not differ in their sex (x?
(1, N = 142) = 0.11, p = .74) or age (X? (5, N = 142) = 8.73, p = .12).
However, the groups differed by race such that non-White indi-
viduals were significantly less likely to respond to the survey than
White individuals. The response rate of White individuals was 47%
(57/122), while that of non-White individuals was 15% (3/20) (X2 (1,
N =142) = 7.09, p = .01) (Figure S1).

4.1 | Responder demographics

Most responders (78%, n = 47/60) completed their survey after an
initial genetic counseling visit. Initial consultations were more often
completed via videoconferencing (93%, n = 44/47) than telephone.
The remaining responders (22%, n = 13/60) completed their survey
after a results disclosure visit. In contrast, disclosure visits were
more often completed by phone (61%, n = 8/13) than video. In sum-
mary, 49 individuals were seen via videoconferencing (telegenetics)
and 11 via telephone. A slight majority of the responders were fe-
male (53%, 32/60), and nearly all were White (95%, 57/60). Most
responders (70%, 42/60) were 50-79 years old. See Table 1 for a
complete summary of responder characteristics. Most survey re-
sponders were undergoing counseling to identify a genetic etiology
for their condition (83%, 50/60). The remaining responders (17%,
10/60) were undergoing predictive genetic counseling for family his-
tory of a neurologic disease (Figure 1).

4.2 | Satisfaction with telegenetics

Of the 60 responders, 52 responded to the MTUQ section of the sur-
vey that assessed satisfaction with genetic counseling via telephone
or telegenetics (telehealth). A Mann-Whitney test found no signifi-
cant difference with telehealth satisfaction between those respond-
ing to the survey after an initial visit versus after a results disclosure
Visit (UIN; i1 = 47, Nyicaiosure = 13) = 290.5, p = .78, see Figure S2).

The youngest (18-29 years old) and oldest (70-79 years old)
groups reported the highest satisfaction with telehealth (Figure S3).
However, a Brown-Forsythe one-way ANOVA found no signif-
icant difference in telehealth satisfaction between age-groups
(F(5,46) = 1.19, p = .33, Figure S4).

Overall satisfaction with telehealth services as assessed by
MTUQ questions 1-6 was high (Figure 2). The majority of respon-
dents strongly agreed that they were satisfied with the telehealth
system overall (80%), would use telehealth services again (85%),
felt comfortable communicating with the GC via telehealth (85%),
and felt that telehealth improved access to neurogenetics services

(73%). Most respondents strongly agreed that telehealth is an
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TABLE 1 Demographics of responders

Characteristic N %
Sex
Female 32 53
Male 28 47
Race
White 57 95
Black 2 &
American Indian or Alaska Native 0 0
Asian 1 2
Native Hawaiian or Other Pacific 0 0

Islander

Age (years)

18-29 4 7
30-39 8 13
40-49 6 10
50-59 12 20
60-69 16 27
70-79 14 23
80-89 0 0
Visit type
Initial 47 78
Disclosure 13 22

Indication type
Diagnostic 50 83
Predictive 10 17
Note: Demographic characteristics are presented for survey responders.

Also presented are visit type and indication/testing type of each
responder.

acceptable way to receive neurogenetics services (75%) and felt
that telehealth provided for their neurogenetics needs (62%). One

individual responded ‘strongly disagree’ to all items.

4.3 | Satisfaction with genetic counseling

All responders completed the six GCSS items that assessed satis-
faction with genetic counseling. Overall satisfaction with genetic
counseling was high; responses to each item are shown in Figure 3.
Survey results showed that most respondents strongly agreed that
the GC session was valuable (87%) and about the right length of time
(90%). Additionally, the majority of responders strongly agreed that
the GC helped them to identify what they needed to know to make
decisions (85%) and seemed to understand the stresses they were
facing (82%). Similarly, 88% said they strongly agreed that the GC
was truly concerned about their well-being. The item with the most
variable response was ‘| felt better about my health after meeting
with my genetic counselor’. For this item, 50% of people strongly
agreed and 23% somewhat agreed, while 20% of people were uncer-

tain and 7% strongly disagreed.
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REFERRAL INDICATIONS
(N=60 RESPONDERS)

Other, 2 (3%)

Predictive, 10 (17%)

Leukodystrophies, 3 (5%)

Seizure disorders, 2 (3%)

Movement disorders, 16 (20%)

FIGURE 1 Referral Indications. A
visual overview of participant diagnoses/
referral indications. Those in the
predictive category were referred for
family history of various neurologic
disorders such as those presented on this
Neuromuscular, 15 (25%) chart. Numbers represent N (% of cohort)

Dementia / FTLD
disorders, 12 (20%)

OVERALL SATISFACTION WITH TELEHEALTH

| feel comfortable communicating with the genetic counselor
using the telehealth system

| would use telehealth services again

Overall, | am satisfied with this telehealth system

Telehealth is an acceptable way to receive neurogenetics
services

Telehealth improves my access to neurogenetics services

Telehealth provides for my neurogenetics needs

MTUQ2 MTUQ1 MTUQ4 MTUQBE MTUQ5 MTUQ3

10 20 30 40 50 62
I
I -
I - -
I -
I -
I -

m Strongly agree m Somewhat agree Uncertain Somewhat disagree  m Strongly disagree

FIGURE 2 Overall satisfaction with telehealth. Responses to MTUQ questions 1-6 are presented for the N = 52 participants who
responded to the MTUQ. Numbers displayed represent the number of responders

4.4 | Willingness to use telehealth and preferences
for future visits

Participants who responded to the MTUQ were also asked about
their attitudes toward future telehealth use for GC visits via MTUQ
questions #7-8. Most (71%) reported they would use telehealth

again. The remaining participants (29%) indicated ‘it depends’, while
none said they would not use telehealth again (Figure 4). Similarly,
most participants (73%) reported a preference for a combination of
telehealth and in-person visits in the future, while 25% would prefer
telehealth only and 2% (1 participant) would prefer in-person only
(Figure 4).
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OVERALL SATISFACTION WITH GC

The genetic counseling session was about the right
length of time | needed

My genetic counselor was truly concerned about my well-
being

The genetic counseling session was valuable to me

My genetic counselor helped me to identify what | needed
to know to make decisions about what would happen

My genetic counselor seemed to understand the stresses
| was facing

| felt better about my health after meeting with my genetic

10 20 30 40 50 60
I - &
I - -6
I -
I - &
I - &

counselor

GCSS3 GCSS1 GCSS2 GCSS6 GCSS5 GCSS4

m Strorgly agree Somewhat agree

Uncertain

= Somewhd disagree = Strongly disagree

FIGURE 3 Overall satisfaction with genetic counseling. Responses to GCSS items 1-6 are presented for the N = 60 participants who

responded. Numbers displayed represent the number of responders

FIGURE 4 Willingness to use
telehealth and preference for future visit
types. N = 52 participants responded to
MTUQ question 7 shown in panel a and
question 8 shown in panel b. Numbers
represent N (% of cohort)

It depends, 15
(29%)

5 | DISCUSSION

Our study assessed patient experience and satisfaction with remote
genetic counseling (GC). This survey was completed in the adult neu-
rogenetics clinic after the rapid implementation of remote clinical
care due to the COVID-19 pandemic. In this hypothesis-generating,
quality improvement study, we demonstrate high patient satisfac-
tion with telephone and telegenetics visits, high patient satisfaction
with their GC in neurogenetics, and acceptance of and future inter-
est in combination of in-person and remote visits for neurogenetics
services.

Though we combined telephone and videoconferencing (telege-
netics) under the telehealth umbrella, the majority of our data are
from individuals who had telegenetics visits. This is unique, consider-
ing much of the existing telehealth literature is dominated by studies

of telephone counseling, and more work is needed to understand

(a) WILLINGNESS TO USE
TELEHEALTH AGAIN
(N=52 RESPONDERS) oo

(b) PREFERENCE FOR FUTURE VISITS
(N=52 RESPONDERS)

In-person only, 1

Telehealth Only,
13 (25%)

Yes, 37 (71%)

how patient preferences differ among different remote modalities.
Our results suggest that remote GC is well-received by patients
and is a suitable method to provide GC. Continued use of remote
services may remove known barriers to in-person care such as time
commitment and cost. In this study, satisfaction with remote GC did
not differ significantly between age-groups. Though there are limited
data regarding remote services preferences by age-group, there have
been reports related to older individuals’ difficulties with traveling to
in-person visits, and reports of difficulties regarding cost, impact on
work and childcare for adults with jobs and children when travel is
required (Cheney, 2020; Solomons et al., 2018). We also hypothesize
that younger individuals may be most comfortable with the technol-
ogy used for telegenetics. Comfort with computers has been found
to be a significant predictor of willingness to participate in telege-
netics visits (Buchanan et al., 2015). Though younger individuals
may have more experience with the technology needed for remote

visits, descriptive studies have shown that older individuals are able
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to utilize telemedicine and telegenetics (Cheney, 2020; Solomons
et al., 2018). Future studies with larger sample sizes will be useful in
determining if there is a relationship between age and satisfaction
with remote visits, while considering other confounding factors such
as comfort with technology. Patients reported that they were willing
to use telehealth for future visits, and some preferred telehealth over
in-person visits. Though more research about patients’ preferences
will be needed after the pandemic ends to conclude that preferences
were not influenced by the pandemic itself, this overall willingness to
engage with remote services in the future may suggests that desire
for remote services is not limited to pandemic times.

Much like the high levels of satisfaction seen with telehealth (tele-
phone and telegenetics) in this study, patient satisfaction with GC
overall was high. Outside of neurogenetics, patients have been found
to have high satisfaction with GC (Pitini et al., 2019). Yet, there are
considerable differences between neurology and other clinical set-
tings, such as oncology and prenatal genetic counseling, that have
more management options available for consideration. Still, most par-
ticipants in our present study strongly agreed to items in the GCSS
that assessed whether they found value in the visit and whether the
counselor helped them to identify what they needed to know to make
decisions for the future. In neurology, patients often receive genetic
results that do not have an associated cure currently available. Our re-
sults from the present study and experience in the clinic suggest that
patients are finding personal value in genetic counseling for neuro-
logic diseases, such as empowerment and gaining information needed
for life decision-making. Additionally, the importance of a therapeutic
relationship in healthcare has been well established and championed
as integral to GC (Austin et al., 2014; McCarthy Veach et al., 2007).
Nearly all the participants felt that their GC was truly concerned
about their well-being and understood the stress that they were fac-
ing, suggesting that patients in neurogenetics feel their psychosocial
concerns are being met. Even when discussing the inherently chal-
lenging topic of neurologic disease, just under three quarters of par-

ticipants felt better about their health after meeting with a GC.

5.1 | Study limitations

The primary limitation is the small sample size, which constrained
our ability to perform statistical analyses; therefore, these are pre-
liminary data. Survey distribution is ongoing. However, given the
limited available research on telegenetics and telemedicine satisfac-
tion in the setting of the ongoing COVID-19 pandemic, we feel these
data may impact ongoing neurogenetics care outside of UPenn (see
future directions).

As is true in any study, our data reflect the opinions of those who
chose to respond to our survey; it is possible that non-responders
had different levels of satisfaction with remote genetic counseling
and genetic counseling overall. Additionally, despite our explicit
statement that participant responses would remain anonymous to
their clinicians, it is possible that respondents engaged in socially de-

sirable responding or those who did not have favorable opinions did

not respond (Steenkamp et al., 2010). Satisfaction with remote ser-
vices may have also been influenced by factors related to COVID-19,
and further research will be needed in the post-pandemic era.
Generalizability may also be limited given that non-White patients
were significantly less likely to respond to the survey.

An analysis limitation is that we were not able to evaluate satis-
faction with telephone and telegenetics services separately. During
the quick transition to remote GC, telephone counseling was utilized
while awaiting institutional approval for novel videoconferencing
platforms. Due to the relatively small sample of telephone genetic
counseling cases, we consolidated all remote visits (telegenetics
and telephone) whereas it would have been preferable to compare
video to phone appointments as these are subjectively different
experiences.

Three survey design limitations will be modified for ongoing
data collection. First, there was not a mechanism for participants
to indicate who was filling out the survey. This is relevant because
care partners may have different opinions on telegenetics than the
patients themselves. Second, respondents had to click forward to a
second page to access the MTUQ questionnaire; this may explain
why eight respondents did not answer those questions. A third lim-
itation is that we did not collect qualitative data to better under-
stand the context for participant responses There are additional
limitations inherent to the surveys that were adapted for this study
(Parmanto et al., 2016; Tercyak et al., 2001). The GCSS was originally
assessed in a high-risk prenatal setting with all female responders, a
different population than our participants. The MTUQ is a validated
scale, but only a select few items were used in this study and they

were presented on a 5-point rather than 7-point Likert scale.

5.2 | Future directions and research
recommendations

Although the COVID-19 pandemic will end, it is likely that there will
be lasting changes to the provision of genetic counseling services
(Bergstrom et al., 2020). Thus, it is imperative that GCs continue to
explore patient experiences with alternative service delivery models
to inform best practices. The data collected thus far have generated
hypotheses to be tested in the future. We will explore other factors
that may influence satisfaction such as diagnosis, result type, and tim-
ing of results. Additionally, we plan to collect GC outcome measures
and data regarding the ease and comfort of collecting and returning
genetic testing samples from home given this is a major shift in work-
flow and at least one center reported that patient compliance with
sample return was an obstacle to remote care (Shannon et al., 2020).
Qualitative designs such as free text responses or semi-structured in-
terviews may help us to better understand the nuances of individual
preferences. It will be interesting to discern whether there are differ-
ences in visit type preferences during an era of pandemic precautions
versus in a future era without pandemic precautions. We will also fur-
ther characterize the non-responders to determine whether there are

key differences that may need to be addressed.
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Furthermore, research is needed to better understand the influ-
ence of telemedicine on mitigating or exacerbating healthcare dis-
parities among traditionally underserved populations. At least one
study has found inequities in accessing telemedicine care during the
COVID-19 pandemic such that older patients, Asian patients, and
non-English-speaking patients had lower rates of telemedicine use
(Eberly et al., 2020). This, coupled with pre-pandemic findings of ra-
cial disparity in access to genetic counseling and testing (Armstrong
et al., 2015; Carroll et al., 2020), suggests GC and testing are not
occurring at an acceptable rate for ethnic minority patients and tele-
genetics alone may not be enough to narrow the gap. Expanding
genetic services to these groups is of great importance and may be
realized through increasing targeted outreach and establishing rela-
tionships with community clinics and providers (Zhou et al., 2017).

5.3 | Practice implications

Although it remains unclear whether nation-wide neurogenetics ser-
vices will have to return to an in-person model after the pandemic
accommodations expire, the present study supports incorporating
a hybrid model of telehealth (telephone and telegenetics) and in-
person options based on patient-reported preference and satisfac-
tion. Further, the present study suggests that patients of all ages are
able and willing use telehealth services; however, we may need to do
more to adequately expand neurogenetics services to underserved
populations. It remains unclear whether remote genetic counseling
benefits underserved groups or exacerbates inequities; there have
been conflicting data about access and preference from studies of
community or rural populations (Boothe & Kaplan, 2018; Bradbury
et al., 2016; Eberly et al., 2020; McDonald et al., 2014; Solomons
et al., 2018). Throughout the United States, challenges for imple-
menting telemedicine in neurology during the COVID-19 pandemic
have included patients’ access to internet or device use, as well as
training both patients and clinicians on the telemedicine platform
(Alani, 2020). Therefore, when planning for future telemedicine and
telegenetics implementation, centers may need to consider a mul-
titude of factors, such as available clinic resources for setup, man-
agement, training, and assistance/troubleshooting; patients’ overall
comfort with computer use; ease of use of the platform chosen;
patient preference; and/or patients' available internet access or de-
vices for the consultation. As most participants preferred a combi-
nation of future telehealth and in-person visits, a hybrid model may
be best to implement moving forward. It is important to acknowl-
edge that in-person visits are still desired by some and may prove to

be more valuable for certain indications or situations.
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