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It is often difficult for patients with multiple sclerosis (MS) 
to access specialty care; major barriers include geographic 
distance from providers, traveling restrictions due to  

neurologic disability, and limited or partial health insur-
ance coverage.1 Access is further impaired by inclement 
weather and health-related concerns (eg, COVID-19, MS 
flare). One study showed that 30% of patients with MS do 
not see a neurologic specialist for their care.2 Patients who 
are seen by a neurologist are more likely to be prescribed a  
disease-modifying treatment and receive multidisciplinary 
services,2 improving their quality of life. 

Telemedicine, the use of technology to provide access to 
clinical care when distance separates patients and provid-
ers,3 could allow for broader and more convenient access to 
MS specialty care. There are several types of telemedicine: (1)  
clinical video telemedicine (CVT), in which a provider and 
patient communicate through an audiovisual platform (eg, 
Zoom [Zoom Video Communications, Inc]); (2) pure audio 
real-time interface (eg, performing telephone surveys); (3) 
store-and-forward telemedicine, in which patient test results 
(eg, cognitive tests, optical coherence tomography) are stored 
and then reviewed by a remote clinician; and (4) remote  
monitoring, which includes wearing a device or using an app 
that sends real-time data to a remote provider.3 

The COVID-19 pandemic forced a shift in how practitioners 
provided care due to the need for social distancing to decrease 
potential exposures for a patient population that is at higher 
risk4 than the general population. Providers and the National 
Multiple Sclerosis Society issued guidance for using telemedi-
cine to help reduce this risk.5 This was made possible by health 
insurance providers relaxing restrictions on reimbursement 
for telemedicine services, which had resulted in limited use.4 
Centers for MS quickly made plans to transition to telemedi-
cine platforms.6 As a result, there was a massive rise in the use 
of teleneurology, with virtual visits skyrocketing and in-person 
visits plummeting.4
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ABSTRACT
BACKGROUND: Telemedicine provides a gateway to spe-
cialty care that, otherwise, patients with multiple sclerosis 
(MS) could have difficulty accessing. Studies have shown that 
telemedicine provides a valid alternative to in-person visits. 
There are limited data on the strengths and limitations of tele-
medicine from the perspective of MS providers.

METHODS: After reviewing the literature and pilot testing 
questions about telemedicine in provider focus groups, a 
34-question survey was created on the Qualtrics web platform. 
A stratified sample of MS providers throughout the United 
States was recruited to participate. The survey initiated in 
November 2019 and closed in November 2020.

RESULTS: Survey participants (N = 94) included neurologists 
(43.0%), advanced practice providers (28.0%), nurses (14.0%), 
mental health providers (7.0%), social workers (3.0%), reha-
bilitation providers (4.0%), and pharmacists (1.0%). Clinical 
video telemedicine (CVT) was the most commonly used 
platform, and 76.6% of respondents indicated that they used 
telemedicine to care for patients with MS. As a result of the 
COVID-19 pandemic, the rate of telemedicine use increased 
from 44.4% to 84.2%. Most health care providers (93.0%) 
were “very satisfied” or “somewhat satisfied” with their most 
recent telemedicine visit, and 94.4% of providers reported a 
desire to continue using telemedicine, although 84.6% found 
it difficult to perform a full examination. 

CONCLUSIONS: There was a large uptick in the use of tele-
medicine when the COVID-19 pandemic forced clinics to cease 
in-person visits. Providers predominantly used CVT; store-and-
forward telemedicine and remote patient monitoring have fewer 
technical issues than CVT and seem to be underused. 
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Most studies looking at the use of telemedicine in MS care 
have been single-center studies with small sample sizes. 
There are limited data on the strengths and limitations of tele-
medicine from the perspective of MS providers. Designed and 
begun before the rise of COVID-19, this study aimed to exam-
ine the views of a large, diverse group of MS care providers on 
telemedicine. We were fortunate to capture the pre–COVID-19 
pandemic period as well as the pandemic period in the survey. 

METHODS
The survey questions were developed by evaluating the 
current telemedicine literature3 and previous surveys of  
telemedicine in MS care.7 Questions were pilot tested for 
readability, relevance, and completion time with a group of 
10 MS care providers in the Washington, DC, region. Once 
finalized, the questions were uploaded to the Qualtrics web 
platform (Qualtrics). The survey consent, platform, and  
distribution were approved by the Washington, DC, Veterans 
Affairs Medical Center institutional review board. 

The study team sampled providers from the 4 US Census 
regions by targeting major MS programs in these regions along 
with MS provider groups (eg, the International Organization 
of Multiple Sclerosis Nurses). Major MS programs were  
tertiary referral centers and part of the Consortium of Multiple 
Sclerosis Centers. The MS provider groups were composed 
of the core subspecialists that care for patients with MS. We 
sampled several different types of MS programs (eg, academic, 
 private practice, government) in different geographic areas of 
the United States. The MS health care provider sample includ-
ed (1) specialty and general neurologists, (2) rehabilitation spe-
cialists (eg, physiatrists, physical and occupational therapists), 
(3) advanced practice providers (APPs), (4) nurse specialists, 
and (5) other specialty providers (eg, psychologists, psychia-
trists, social workers). The goal was to assess a broad national 
sample of MS health care providers to determine use patterns 
and views of telehealth.

The survey was composed of 34 questions and was distrib-
uted using a secure Qualtrics platform weblink to individual 
email addresses (FIGURE S1, which is published in the online 
version of this article at IJMSC.org). Original emails were sent 
to the practice as a whole, and then follow-up emails targeted 
individual providers; 2 or 3 reminder emails were sent, which 
increased participation 25% on average. The actual response 
rate is unclear because the number of people who received the 
initial group email is unknown; depending on the practice, 
it seems to have ranged from approximately 50% to 100%. 
The MS health care providers completed the web-based sur-
vey between November 20, 2019, and November 15, 2020. 
Responses were then stratified based on those who completed 
the survey before March 2020 (pre–COVID-19 pandemic) and 
during and after March 2020 (peri–COVID-19 pandemic).

The web-based survey data contained no unique identi-
fiers. Survey responses were analyzed using Qualtrics soft-
ware and SAS version 15.2 (SAS Institute Inc). Participants 
were not offered compensation or incentives to participate 
in the survey.  

RESULTS
Overview of Respondents
The survey was opened by 105 people; 94 completed the full 
survey, representing a diverse group of provider types (TABLE 
S1). The respondents’ specialty areas were as follows: neurolo-
gist (n = 40; 42.6%); APPs (n = 26; 27.7%); nurse (n = 13;13.8%); 
psychologist, neuropsychologist, or psychiatrist (n = 7; 7.4%); 
social worker (n = 3; 3.2%); physiatrist (n = 2; 2.1%); physical 
therapist or occupational therapist (n = 2; 2.1%); and pharma-
cist (n = 1; 1.1%). The breakdown by US Census region was bal-
anced. The providers had been in practice for a mean ± SD of 
17.5 ± 12.1 years (range, 1-49 years). 

In terms of use, 72 (76.6%) of the 94 respondents indicated 
that they had used telemedicine to evaluate patients with MS. 
Of those who had used telemedicine, a mean of 65.5% of their 
practice was dedicated to telemedicine. The most common 
platform for telemedicine was CVT (87.5%); 70.8% had used 
pure audio (ie, telephone counseling or surveys), 9.7% had used 
store-and-forward telemedicine, and 1.4% had used remote 
patient monitoring. Most providers used CVT in nonclinical 
settings (ie, from home) (82%) vs in clinical settings (ie, remote 
clinic room) (7.9%), with 11.1% of providers seeing patients in 
both settings. All providers had telehealth encounters in their 
same state, with a large portion also seeing patients across state 
lines (75.0%). A small proportion of MS providers even saw 
patients internationally (4.2%).

Overall, 93.0% of respondents were “very satisfied” or 
“somewhat satisfied” with their most recent telemedicine visit, 
4.2% were “neither satisfied nor dissatisfied,” and 2.8% were 
“somewhat dissatisfied.” Respondents stated that they would 
“definitely” (73.2%) or “probably” (21.1%) like to continue using 
telemedicine, with 1.4% “not being sure” and 4.2% “probably 
not wanting” to use telemedicine again (FIGURE S2). 

Providers reported that the benefits of telemedicine were 
improved access to services or specialists for patients (88.2%), 
greater convenience for providers (57.0%), lower costs for pro-
viders (29.0%), and better interactions with patients (28.0%) 
(FIGURE 1). Among the write-in advantages for telemedi-
cine, the most common answer was greater convenience for 
patients (28.0%). Alternatively, 3.2% of providers responded, 

PRACTICE POINTS
 » Use of telemedicine skyrocketed when the COVID-19 

pandemic forced many multiple sclerosis health care 
providers to engage with telemedicine platforms for 
the first time.

 » Despite initial concerns about their ability to perform a 
comprehensive physical examination and to overcome 
technical difficulties, multiple sclerosis health care 
providers were overall satisfied using telemedicine.

 » Two underused forms of telemedicine with low techni-
cal error rates and, thus, the potential for growth, are 
store-and-forward and remote monitoring.
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“Telemedicine would not provide any advantages for me,” and 
2.1% were not sure what advantages there were.

Among the challenges with telemedicine, 84.6% of provid-
ers felt that it was difficult to perform a full examination using a 
remote platform (Figure 1). Other disadvantages reported were 
difficulties communicating with patients due to technological 
issues (60.4%), concerns about privacy and security (26.4%), the 
high cost of telemedicine equipment and support or lack of health 
insurance coverage (22.0%), and the inability to view laboratory 
test results (8.8%). A small group of providers felt that telemedi-
cine would not provide any disadvantages for their practice (2.2%).

Pre–COVID-19 and Peri–COVID-19 Pandemic 
Differences in Telemedicine
No surveys were completed between December 24, 2019, and 
March 17, 2020, providing a clear divide between respondents 
before the COVID-19 pandemic in the United States and those 
during the COVID-19 pandemic. The first case of COVID-19 
was diagnosed in the United States in February 2020, but the 
response to the pandemic did not begin until March 2020.8 The 
last survey response was completed in November 2020. There 
were 18 survey responses before the start of the pandemic and 
77 during the pandemic.

Looking at the data collected before vs during the COVID-
19 pandemic, there was a dramatic rise in provider use of 
telemedicine, from 44.4% to 84.2% (Figure S3). During the  
peripandemic period, providers also dedicated more of their 
practice to telemedicine: 72.4% vs 14.4% before the pandemic 
(FIGURE 2). During the peripandemic period, providers were 
more likely to be unsatisfied with their most recent telemedicine 
visit (3.1% vs 0%) and to experience technical difficulties (89.3% 
vs 57.1%) and were less likely to be confident in their findings 
via telemedicine (21.9% vs 62.5%), to have telemedicine training 
(78.1% vs 87.5%), and to want to continue using telemedicine 
(93.8% vs 100%). 

Provider Similarities and Differences in Telemedicine
There do not seem to be differences in satisfaction with the 
most recent telemedicine visit or desire to continue using tele-
medicine in the future among different provider types. There 
are differences in use of telemedicine and percentage of prac-
tice dedicated to telemedicine: neurologists, APPs, and nurses 
had similar use (75%-80%) and practice dedication (65%-
70%); psychiatrists/psychologists had notably lower telemedi-
cine use (57.1%) and practice dedication (43.8%). Neurologists 
were less confident in their evaluations via CVT compared 
with their in-person evaluations, with 24.2% reporting that 
they are not as confident; 9.5% of APPs were less confident as 
well, but no other provider type cited less confidence. 

Regional Differences
Practitioners who did not use telemedicine were more likely to 
be from the South. The low rate of telemedicine use persisted 
during the pandemic: in the South, telemedicine use was 70.8%, 
compared with 89.5% in the Northeast and the West and 92.9% 
in the Midwest. When prepandemic numbers are included, the 
south’s telemedicine use drops to 59.5%. The South also had the 
lowest percentage of practice dedicated to telemedicine, 42.7%, 
compared with the Northeast’s 70.9%, the Midwest’s 84.3%, and 
the West’s 82.4%. 

Years in Practice Differences
There did not seem to be a strong correlation between the num-
ber of years in practice and the use of telemedicine or percent-
age of practice dedicated to telemedicine. In fact, the highest 
percentage of telemedicine use was among those with more 
than 30 years practicing medicine (90.9%), slightly above those 
who had been in practice 5 years or less (89.5%). The lowest use 
of telemedicine was among providers who had been in practice 
6 to 10 years (61.5%); those practicing 21 to 30 years (70%) and 
11 to 20 years (74.2%) were closer to the average. 
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FIGURE 1. Respondents' Agreement With Advantages and Disadvantages of Telemedicine.
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DISCUSSION
This survey of 94 MS providers from around the United States 
gives a glimpse into their telemedicine use and their opinions 
regarding its benefits and limitations. Overall, most MS provid-
ers are comfortable using CVT and other types of telemedi-
cine to evaluate patients. Telemedicine’s strengths included 
improved access and convenience and lower costs. Challenges 
were interpreting remote examinations, communicating with 
patients, and technical difficulties. This survey assessed MS 
providers before and during the COVID-19 pandemic; given the 
exponential growth in the use of telemedicine, provider views 
on its benefits and disadvantages are even more important. 

Previous surveys of all physician types showed that telemedi-
cine was vastly underused, with a 2016 study showing that only 
15.4% of providers had used this option. Neurologists showed 
slightly better than average use compared with other physicians 
at 17.4%.9 Similar to the present study, CVT was the preferred 
mode of telemedicine, with store-and-forward telehealth and 
remote patient monitoring rarely used. 

A recent article showed most MS providers (95.1%) using  
telemedicine in mid-2020, with almost half dedicating more 
than 50% of their practice to remote encounters.10 The overall 
higher percentage of telemedicine use but lower percentage of 
time dedicated to telemedicine compared with the present study 
may be accounted for by our longer period of data collection, 
which included earlier parts of the pandemic. This report did 
not capture data on prepandemic use of telemedicine. 

Patients have expressed enthusiasm about using mobile and 
wearable devices to track clinical outcomes,11 and, as this study 
shows, this type of telemedicine tends to have fewer technical 

difficulties than CVT. Despite these advantages, there is limited 
clinical use of these types of telemedicine.

Among practitioners who said they were not sure whether 
they would like to continue using telemedicine or would prob-
ably not want to continue using telemedicine, 3 were neu-
rologists and 1 was an APP. They had been in practice for a mean  
± SD of 25.3 ± 13.9 years (range, 14.0-49.0 years). All 4 practitio-
ners indicated that they had received training in telemedicine 
and felt very comfortable with computers, and 3 stated they 
that were not as confident in their evaluations. They were either 
“somewhat satisfied” or “neither satisfied nor dissatisfied” with 
their most recent telemedicine visit. Two were from the South, 1 
was from the Midwest, and 1 was from the West.

Of interest, satisfaction with the most recent telemedicine 
visit did not seem to correlate with the desire to continue using 
telemedicine. Of the 6 providers who said that they were “some-
what disappointed” or “neither disappointed nor satisfied” with 
their most recent visit, 2 said that they would definitely want to 
continue using telemedicine, 2 said that they would probably 
want to continue, and 2 said that they would probably not want 
to continue. 

Regional differences may be explained by differing loca 
government levels of pandemic restriction on travel and social 
distancing. Although other regions imposed strict lockdowns, 
the South did not completely restrict movement between states 
and within businesses. This may account for the reduced use of 
telemedicine in the South. In addition, telehealth policies vary 
between states. Many states in the south did not pass as many 
comprehensive laws to expand telemedicine coverage.12 This is 
consistent with the idea that the increase in telemedicine was 
due to necessity during the COVID-19 pandemic. 

There are several differences in the pre–COVID-19 pandemic 
and the peripandemic responders. First, the peripandemic 
responders spent much more of their practice performing tele-
medicine, reported a higher percentage of technical difficulties, 
were less confident in their ability to assess and treat patients 
compared with in-person interactions, and had less telemedicine 
resources/support. The most likely explanation for these differ-
ences between the prepandemic group and the peripandemic 
group is that those already using telemedicine before the onset 
of the pandemic had chosen to make this a part of their practice 
and were comfortable with the technology. These clinics had 
the support, contingency plans, and tools necessary to run their 
operations smoothly, whereas the peri–COVID-19 pandemic 
group included providers who were forced into telemedicine by 
default. In addition, the surge of telemedicine use likely taxed the 
information technology infrastructure, and peripandemic provid-
ers were spending a far greater proportion of their practice using 
telemedicine. Teleconferencing fatigue is an often-experienced 
phenomenon that could explain some practitioners’ negative atti-
tudes toward telemedicine.13 Finally, the pre–COVID-19 pandemic 
group skewed younger with less years of experience in practice 
compared with the peripandemic group. This age gap may 
have played a part in why those in the prepandemic group were  
earlier adopters of telemedicine and felt more comfortable with 
its implementation.
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There are several recent studies demonstrating how telehealth 
has been successfully used in various aspects of MS care, includ-
ing fatigue management14 and rehabilitation.15 The use of CVT 
has been shown to be feasible and cost-effective, and it had high 
satisfaction ratings from both patients and providers.3 Studies 
have shown little to no difference between telemedicine and in-
person interventions3 and have demonstrated that the Expanded 
Disability Status Scale evaluation can be successfully and reliably 
completed via telemedicine.16 In addition, telemedicine has been 
shown to reduce patient travel burden, lower the indirect costs of 
missed work, and lower caregiver burden.17

The strengths of this study include reaching a diverse pool of 
providers, not only in scope of practice, but also in geography. 
We acquired responses from all corners of the United States, 
representing 24 states and the District of Columbia. We also 
received input from a multidisciplinary range of MS care pro-
viders. Finally, the timing of the start of the study allowed us to  
collect data before and after the pandemic. 

A limitation of this study is the limited scope of health care 
providers. Although the study sampled a wide range of providers, 
most were neurologists, APPs, or nurses, with only a few respond-
ers from other provider types. As a result, it is hard to compare 
these other provider types and may account for some of the inter-
group differences noted. Moreover, the sample size of the pre–
COVID-19 pandemic group is significantly smaller than that of 
the peripandemic group; a larger sample may have yielded more 
representative results. The study was designed before the COVID-
19 pandemic, but the start date resulted in a limited recruitment 
period and a small sample before the pandemic onset. Ideally, 
a larger prepandemic sample coupled with the opportunity to 
retake the survey after the near universal adoption of telemedi-
cine during the pandemic would have illustrated how provider 
views on telemedicine changed after increased exposure. 

CONCLUSION
Overall, telemedicine provides a pathway to improve access to 
high-quality, cost-effective care for patients with MS and their 
providers. Most providers using CVT were satisfied, and the less 
technically challenging options of store-and-forward telemedi-
cine and remote patient monitoring can be better used. Except for 
select clinical situations (eg, neurologic procedures), technologi-
cal and reimbursement problems can be resolved if the practices 
and policies instituted during the pandemic are preserved. There 
is federal and state legislation to continue the current insur-
ance reimbursements and policy allowances for telemedicine.18 
Further studies are needed to see how the levels of training and 
support for telemedicine change as the use of telemedicine 
increases. To improve patient care and outcomes, the MS com-
munity, patients and providers of all types, should work toward 
nationwide telemedicine funding and interoperability. o
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