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Introduction/aims:Determine established neuromuscular disease patients’ satisfaction

with telehealth during the COVID-19 pandemic.

Methods: We received 50 completed Utah telehealth satisfaction surveys from a cohort

of 90 from April 2020 to June 2020. Returning neuromuscular disease patients rated

seven aspects from 1 (strongly disagree) to 5 (strongly agree): Communication, timeliness

of physician, picture quality, sound quality, protection of privacy, the comfort of the

physical exam, the ease of healthcare, and whether patients would prefer “in-person”

visits despite safety precaution. A favorable response was defined as a response of

“Agree” or “Strongly Agree” to the survey questions. An independent t-test, Fisher’s

or chi-square test were used to compare demographic factors on outcomes for each

survey question.

Results: The average age was 47.54 ± 20.63, 54% were female, 70% from rural

areas, 60% had family present “webside,” and 14% had family present remotely. The

majority of patients reported “Agree” or “Strongly Agree” to each survey question

assessing their telehealth satisfaction, except for whether patients preferred in-person

appointments. Demographic factors, including location and clinical diagnosis, did not

influence survey responses.

Discussion: The vast majority of established neuromuscular disease patients

responded favorably to their telehealth experience during the COVID-19 pandemic.
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INTRODUCTION

Telehealth (TH) is an electronic medium that provides health-related services and information (1).
Due to the COVID-19 pandemic, TH provides an avenue which allows patients to not only receive
medical care at geographical distances, but also minimizes the risk of viral transmission. TH is
an established means of care in stroke, with systems delivering much-needed stroke expertise to
hospitals and patients (2). Also, the integration of TH in pediatric neurology has also been viewed
favorably in studies (2, 3). However, its role in other subspecialties within neurology has been less
explored (4–7). In the neuromuscular setting, the majority of research to date has been focused on
amyotrophic lateral sclerosis (ALS) (8). This study aims to determine established neuromuscular
(NMD) patient satisfaction of telehealth during the COVID-19 pandemic.
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FIGURE 1 | Schematic representation of patient selection. Data assessing

patient satisfaction with video visits during the COVID-19 pandemic was

collected between April and June 2020. All patients had an existing diagnosis

of a neuromuscular disease (NMD) and were seen for return visits. A survey

assessing the visits was sent to 90 patients. In that 90-person cohort, 50 were

responders and 40 non-responders. Further analysis was done on the 50

individuals who responded.

MATERIALS AND METHODS

This study was approved by the Institutional Review Boards
(IRB) of the University of Missouri (Approval No. #2027587).
Patients included in this study were men or women aged 15 and
above, those with a neuromuscular diagnosis, and established
patients at the University of Missouri NMD clinic with a
minimum of 1 year follow-up. Due to the COVID-19 pandemic,
from April to June 2020, the NMD clinic at University of
Missouri was completely virtual. During this time, the Utah
telehealth satisfaction surveys was provided to 90 patients, and
we received 50 surveys from this cohort (Figure 1).

Patients were seen for follow-up visits via videoconferencing
over a virtual healthcare platform, called Zoom for healthcare,
and evaluated by author RG. Surveys about patient satisfaction
with a virtual visit were then administered by the physician at the
end of the visit (20% of the surveys) or mailed out by a nurse to
the patients (80% of the surveys).

The Utah Telehealth Patient Satisfaction survey rated eight
questions from 1 (strongly disagree) to 5 (strongly agree) (9).
Questions 1–7 evaluated patients’ satisfaction with telehealth
and assessed the following components of the patients’ virtual
visit: communication, timeliness of physician, picture quality,
sound quality, protection of privacy, the comfort of the physical
exam, and ease of receiving telehealth. Question 8 assessed
patients’ preference for an “in-person” visits despite safety
precautions and travel inconvenience. Lastly, in order to analyze

Abbreviations: TH, telehealth; NMD, neuromuscular diseases; ALS, amyotrophic

lateral sclerosis; IRB, Institutional Review Boards.

TABLE 1 | Demographic data of neuromuscular disease patients.

N = 50

Age (years)

Mean ± SD 47.54 ± 20.63

Range 15 - 88

Sex [%, (N)]

Male 46 (23)

Female 54 (27)

Ethnicities [%, (N)]

Caucasian 88 (44)

African-American 8 (4)

Hispanic 4 (2)

Location [%, (N)]

Rural 70 (35)

Urban 30 (15)

Family present webside [%, (N)]

Yes 60 (30)

No 40 (20)

Family present remotely [%, (N)]

Yes 14 (7)

No 86 (43)

Diagnoses [%, (N)]

MG 20 (10)

ALS 10 (5)

CMT1A 8 (4)

BMD 6 (3)

MD1 6 (3)

LEMS 6 (3)

Other 44 (22)

SD, Standard Deviation; MG, Myasthenia Gravis; ALS, Amyotrophic Lateral Sclerosis;

CMT1A, Charcot Marie Tooth Type 1A; BMD, Becker Muscular Dystrophy; MD1,Myotonic

Dystrophy Type 1; LEMS, Lambert-Eaton myasthenic syndrome.

for potential biases, we compared the results of the surveys
that were administered by the physician vs. the surveys that
were mailed in.

A favorable response to the survey questions was defined
as responding “Agree” or “Strongly Agree” to questions
1–7, and “Disagree” or “Strongly Disagree” to question 8.
An independent t-test, Fisher’s or chi-square test were used
to compare age and other clinical/demographic factors
on favorable outcomes. T-tests were used to compare
results of surveys administered by the physician vs. those
mailed out. All statistical analysis was performed using SPSS
Statistics version 27.

RESULTS

Patient Characteristics
A total of 50 patient satisfaction surveys were analyzed. Patient
demographic factors are described in Table 1. The patient
sample included patients from a range 15–88 years old; average
47.54 ± 20.63. The majority were female (54%), and most
patients were from rural locations (70%). The most common
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TABLE 2 | Utah Telehealth Survey Responses by neuromuscular patients.

Statement Strongly agree Agree Neutral Disagree Strongly

disagree

1) I was able to communicate adequately

with the specialist today, % (N)

46 (23) 54 (27) 0 0 0

2) The specialist was on time for the

appointment, % (N)

50 (25) 50 (25) 0 0 0

3) The picture quality was good, % (N) 39 (19) 50 (25) 6 (3) 6 (3) 0

4) The sound quality was good, % (N) 28 (19) 50 (25) 6 (3) 4 (2) 2 (1)

5) My privacy and confidentiality were

respected and protected during the

consultation, % (N)

44 (22) 56 (28) 0 0 0

6) I was comfortable with the telehealth

physical exam that was done, % (N)

40 (20) 54 (27) 4 (2) 2 (1) 0

7) Telehealth made it easier to get

healthcare today, % (N)

50 (25) 44 (22) 6 (3) 0 0

8) Next time, I would prefer to see the

specialist “in-person” despite the possible

travel inconveniences, % (N)

2 (1) 0 64 (32) 32 (16) 2 (1)

diagnoses included Myasthenia Gravis (20%), Amyotrophic
Lateral Sclerosis (10%), and Charcot Marie Tooth Type 1A (8%)
(Table 1).

Satisfaction Scores
The results of the Utah Telehealth Patient Satisfaction are
outlined in Table 2. For each survey question, the majority of
patients viewed telehealth favorably.

For survey questions regarding effective communication,
punctuality of physician, and maintaining privacy, all of
the patients recorded either “Agree” or “Strongly Agree.”
With respect to the picture and sound quality, 89 and
78% of patients reported their responses as either “Agree”
or “Strongly Agree,” respectively. Moreover, 94% of patients
reported either “Agree” or “Strongly Agree” when asked about
the comfort of the physical exam done through telehealth.
Lastly, all patients reported “Agree” or “Strongly Agree” when
evaluating if their privacy and confidentiality were protected
throughout the visit (Table 2). Question 8 on the survey
assessed patients’ preference to in-person visits by asking if
patients would prefer to have seen the specialist in person,
which 34% patients disagreed or strongly disagreed with
this statement.

Clinical diagnosis and demographic factors had no significant
effect on survey responses (Table 3). Lastly, survey results for
those administered by the physician vs. those mailed out to
patients were comparable (Table 4).

DISCUSSION

Although telestroke has become more widespread since 1999,
utilization telehealth in the outpatient setting for neuromuscular
disorders is less commonly adopted (10). TH provides many
advantages over in-person clinic visits such as decreased
transportation time and cost, reduction of patient, caregiver

TABLE 3 | Demographic factors on survey outcomes.

Patient demographics Outcomes P-values

Age (years) mean ± SD

Favorable 45.86 ± 20.59 0.12

Non-favorable 59.83 ± 17.86

Sex (favorable cases) % (N)

Male 91.3 (21/23) 0.67

Female 85.2 (23/27)

Ethnicities (favorable cases) % (N)

Caucasian 88.6 (39/44) 0.56

Other 83.3 (5/6)

Location (favorable cases) % (N)

Rural 88.6 (31/35) 0.99

Urban 86.7 (13/15)

Family present webside (favorable cases) % (N)

Yes 90.0 (27/30) 0.67

No 85.0 (17/20)

Family present remotely (favorable cases) % (N)

Yes 85.7 (6/7) 0.99

No 88.4 (38/43)

Diagnoses (favorable cases) % (N)

MG 90.0 (9/10) 0.99

Other 87.5 (35/40)

Favorable outcome defined as answering 4 (agree) or 5 (strongly agree) on all

survey components.

SD, Standard Deviation; MG, Myasthenia Gravis; ALS, Amyotrophic Lateral Sclerosis;

CMT1A, Charcot Marie Tooth Type 1A; BMD, Becker Muscular Dystrophy; MD1,Myotonic

Dystrophy Type 1; LEMS, Lambert-Eaton myasthenic syndrome.

childcare burden, and increased access to specialized care (8).
Despite these advantages, neuromuscular clinics were slower to
adopt TH likely due to the need for in person neurological
exam. Additionally, NMDs can be complicated by respiratory
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TABLE 4 | Average response ratings for survey administered by physician vs. mail.

Survey component (N) mean ± SD P-value

Communication

Physician 4.40 ± 0.52 0.68

Mail 4.48 ± 0.51

Timeliness

Physician 4.50 ± 0.53 0.99

Mail 4.50 ± 0.51

Picture quality

Physician 4.30 ± 0.67 0.67

Mail 4.18 ± 0.85

Sound quality

Physician 4.30 ± 0.68 0.63

Mail 4.15 ± 0.92

Protection of privacy

Physician 4.50 ± 0.53 0.68

Mail 4.43 ± 0.50

Comfort of physical exam

Physician 4.40 ± 0.52 0.67

Mail 4.30 ± 0.69

Ease of healthcare

Physician 4.40 ± 0.70 0.82

Mail 4.45 ± 0.60

Preference “in-person”

Physician 2.50 ± 0.71 0.31

Mail 2.73 ± 0.60

issues and need for durable medical equipment, which may
better suit an in-person multidisplicinary clinic (11). However,
the COVID-19 pandemic necessitated a transition to TH as a
predominant healthcare delivery model, which was aided by
the relaxation of prior regulatory limitations (12). Due to the
increased utilization of TH, it was important to understandNMD
patients’ satisfaction.

Our results revealed that returning NMD patients
viewed communication, timeliness, picture quality,
sound quality, privacy/confidentiality, the comfort of
the physical exam, and ease of receiving telehealth
favorably. Notably, there was no significant difference in
survey response when considering patient’s demographics
or diagnosis.

While our results are promising, this study is limited in
its small sample size and the lack of a control group. There
is no standardized TH patient satisfaction survey for NMD
patients. Although the Utah telehealth satisfaction surveys
captures various aspects of a medical visit, limitations include
generalizability and recall bias. Despite these limitations,
the survey captures aspects of a telehealth encounter
that ultimately provide valuable insight in understanding
patients’ satisfaction during the COVID-19 pandemic.
Further studies with larger patient sample sizes and in-
person clinic control groups are needed to further support
our results.

There were potential biases involved for surveys administered
in the presence of the physician. Fortunately, our results show
that average responses were comparable to survey mailed out
to patients. In addition, there was a potential bias involved in
the response rate of our survey 55% (50/90). However, based
on a study by Susan H Spooner revealed that a survey response
of >50% did not bias the survey despite there being non-
responders, making the chance of non-response bias low in this
study (13).

Lastly, although the majority of patients viewed the
sound/picture quality favorably, we believe broadband width
could be a potential culprit for the five rural patients who
disagreed with this question on the survey. Also, additional
training for physician to talk slower may also improve patients’
experiences with telehealth.

Despite these limitations, our results are consistent with prior
studies investigating neurological patients’ satisfaction with TH.
Specifically, research has demonstrated patients with established
ALS view TH appointments favorably, with the most common
conveyed sentiment being that TH removes the burden of travel
(8). Similarly, previous studies on telehealth satisfaction scores in
Parkinson disease, another chronic neurological condition, has
demonstrated favorably satisfaction of TH (14, 15).

In April 2020, the American Academy of Neurology also
provided guidelines for the integration of TH in NMD (11).
Among the discussed outpatient visits, follow-up appointments
for NMDwere given a “high utility/appropriateness” designation.
Included in this category were return visits for stable peripheral
neuropathy, myasthenia gravis, myositis, and other stable
neuropathies/myopathies. Accordingly, our study reinforces the
utility of telehealth in the evaluation of returning NMDs. Our
study reveals that establishedNMDpatients have a favorable view
of TH during the COVID-19 pandemic.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Institutional Review Boards (IRB) of the University
of Missouri (Approval No. #2027587). Written informed consent
from the participants’ legal guardian/next of kin was not required
to participate in this study in accordance with the national
legislation and the institutional requirements.

AUTHOR CONTRIBUTIONS

SH, JC, SS, and RG contributed to the design and editing of the
manuscript. JC performed the statistical analysis. SH wrote the
first draft of the manuscript. JC and SS wrote sections of the
manuscript. All authors contributed to the manuscript revisions,
read, and approved the submitted version.

Frontiers in Neurology | www.frontiersin.org 4 May 2021 | Volume 12 | Article 667813

https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles


Hooshmand et al. Patient Satisfaction on Telehealth

REFERENCES

1. Lurie N, Carr BG. The role of telehealth in the medical response to disasters.

JAMA Intern Med. (2018) 178:745–6. doi: 10.1001/jamainternmed.2018.1314

2. Joshi CN, Yang ML, Eschbach K, Tong S, Jacobson MP, Stillman C,

et al. Quality and safety analysis of 2,999 telemedicine encounters

during the COVID-19 pandemic. Neurol Clin Practice. (2021)

11:1025. doi: 10.1212/CPJ.0000000000001025

3. Rametta SC, Fridinger SE, Gonzalez AK, Xian J, Galer PD, Kaufman

M, et al. Analyzing 2,589 child neurology telehealth encounters

necessitated by the COVID-19 pandemic. Neurology. (2020)

95:e1257–66. doi: 10.1212/WNL.0000000000010010

4. Janssen F, Awadallah M, Alhalabi A, Körber B, Lang R, Scibor M, et al.

Telemedicine in general neurology: use of audiovisual consultation for on

call back-up service in an acute care hospital. J Neurol. (2018) 265:880–

4. doi: 10.1007/s00415-018-8756-4

5. Kissani N, Lengané YTM, Patterson V, Mesraoua B, Dawn E, Ozkara C, et al.

Telemedicine in epilepsy: how can we improve care, teaching, and awareness?

Epilepsy Behav. (2020) 103:106854. doi: 10.1016/j.yebeh.2019.106854

6. Srinivasan R, Ben-Pazi H, Dekker M, Cubo E, Bloem B, Moukheiber E,

et al. Telemedicine for hyperkinetic movement disorders. Tremor Other

Hyperkinetic Mov. (2020) 10:534. doi: 10.5334/tohm.534

7. Wong L, Martin-Khan M, Rowland J, Varghese P, Gray LC. The

Rowland Universal Dementia Assessment Scale (RUDAS) as a reliable

screening tool for dementia when administered via videoconferencing in

elderly post-acute hospital patients. J Telemed Telecare. (2012) 18:176–

9. doi: 10.1258/jtt.2012.SFT113

8. Hatcher-Martin JM, Adams JL, Anderson ER, Bove R, Burrus TM,

Chehrenama M, et al. Telemedicine in neurology. Neurology. (2020) 94:30–

8. doi: 10.1212/WNL.0000000000008708

9. Utah Telehealth Network. Utah Telehealth Network Telehealth Patient

Satisfaction Survey. (2021). Available online at: https://digital.ahrq.gov/

sites/default/files/docs/survey/telehealthpatientsatisfactionsurvey_comp.pdf

(accessed February 6, 2021).

10. Howard IM, Kaufman MS. Telehealth applications for outpatients with

neuromuscular or musculoskeletal disorders. Muscle Nerve. (2018) 58:475–

85. doi: 10.1002/mus.26115

11. Guidon AC, Amato AA. COVID-19 and neuromuscular disorders.Neurology.

(2020) 94:959–69. doi: 10.1212/WNL.0000000000009566

12. Keesara S, Jonas A, Schulman K. Covid-19 and health care’s digital revolution.

N Engl J Med. (2020) 382:e82. doi: 10.1056/NEJMp2005835

13. Spooner SH. Survey response rates and overall patient satisfaction

scores: what do they mean? J Nurs Care Qual. (2003) 18:162–

74. doi: 10.1097/00001786-200307000-00002

14. Wilkinson JR, Spindler M, Wood SM, Marcus SC, Weintraub D,

Morley JF, et al. High patient satisfaction with telehealth in Parkinson

disease: a randomized controlled study. Neurol Clin Pract. (2016) 6:241–

51. doi: 10.1212/CPJ.0000000000000252

15. Hanson RE, Truesdell M, Stebbins GT, Weathers AL, Goetz CG.

Telemedicine vs. office visits in a movement disorders clinic: comparative

satisfaction of physicians and patients. Mov Disord Clin Practice.

6:65–9. doi: 10.1002/mdc3.12703

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Hooshmand, Cho, Singh and Govindarajan. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Neurology | www.frontiersin.org 5 May 2021 | Volume 12 | Article 667813

https://doi.org/10.1001/jamainternmed.2018.1314
https://doi.org/10.1212/CPJ.0000000000001025
https://doi.org/10.1212/WNL.0000000000010010
https://doi.org/10.1007/s00415-018-8756-4
https://doi.org/10.1016/j.yebeh.2019.106854
https://doi.org/10.5334/tohm.534
https://doi.org/10.1258/jtt.2012.SFT113
https://doi.org/10.1212/WNL.0000000000008708
https://digital.ahrq.gov/sites/default/files/docs/survey/telehealthpatientsatisfactionsurvey_comp.pdf
https://digital.ahrq.gov/sites/default/files/docs/survey/telehealthpatientsatisfactionsurvey_comp.pdf
https://doi.org/10.1002/mus.26115
https://doi.org/10.1212/WNL.0000000000009566
https://doi.org/10.1056/NEJMp2005835
https://doi.org/10.1097/00001786-200307000-00002
https://doi.org/10.1212/CPJ.0000000000000252
https://doi.org/10.1002/mdc3.12703
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Satisfaction of Telehealth in Patients With Established Neuromuscular Disorders
	Introduction
	Materials and Methods
	Results
	Patient Characteristics
	Satisfaction Scores

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


