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Abstract.

BACKGROUND: The coronavirus disease 2019 (COVID-19) pandemic has changed the face of health care delivery. Health
care institutions rapidly transitioned to telehealth to provide care to patients. Prior to the pandemic, telehealth services
extended mostly to patients with established diagnoses. Driven by a necessity to provide care to all patients during the
pandemic, neurologists started evaluating new patients also via telehealth.

OBJECTIVE: To explore opportunities, challenges, and feasibility of telehealth for new patients with neuromuscular
disorders.

METHODS: New patient visits performed in our neuromuscular clinic were analyzed from March 18, 2020 - July 31, 2020.
Data collected included visit volume, demographics, geographic distance of patient’s residence from our institution, and
no-show and cancellation rates.

RESULTS: Total number of patients seen was 1,471; 472 (32%) were new patients. No-show and cancellation rates for
telehealth visits were lower than historical in-person visits. There was a wide range of ages (35-74 years) with representation
of new patients from a large geographical territory.

CONCLUSION: This study advances our understanding regarding the adoption and implementation of telehealth for new
patients. Our clinic was able to provide timely access and care to a significant number of patients who could not travel to our
institution during COVID-19.
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1. Introduction

The coronavirus disease 2019 (COVID-19) pan-
demic created unprecedented challenges in health
care, requiring the rapid adoption of telehealth not
only for established patients, but also for new patients
across all medical practices and various subspecial-
ties. The silver lining in this pandemic is the future
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opportunity to continue supporting virtual care to
patients even beyond the pandemic. This is espe-
cially important in an era where access to neurology
is a growing problem [1] with an anticipated 19%
shortfall of neurologists by 2025 [2]. The bene-
fits of telehealth have been clearly demonstrated
in several neurological disorders, including multi-
ple sclerosis, Parkinson disease, dementia, migraine,
and epilepsy [3-8]. Neuromuscular disorders, such
as amyotrophic lateral sclerosis and muscular dystro-
phy, have also been found to be suitable for telehealth
[9-14].

As the stay-at-home order in Dallas County started
on March 15, 2020, our institution rapidly expanded
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virtual care with the number of virtual visits jumping
from 190 in the early part of March 2020 to 25,197 by
the end of April 2020. This included access for new
and established patients. In this paper, we present data
on new patients seen via telehealth in our neuromus-
cular clinic, review challenges, and explore feasibility
of delivering virtual care to new patients even beyond
the pandemic. Personal patient identifiers were not
used for this study; the study was thereby waived by
the institutional review board.

2. Impact of COVID-19 on new patient access

As the prevalence of COVID-19 increased nation-
ally, our institution implemented an urgent expansion
of telehealth capabilities for new and established
patients. While we extended telehealth access ini-
tially to only established patients, we had numerous
requests for new patient evaluations, some urgent and
many others that had been waiting to be seen in our
clinic for a long time. At first, our neurologists were
reluctant to use the virtual platform for new patients;
however, given the uncertain length of the pandemic,
virtual care was adopted for new patients as well.
With the temporary lifting of restrictive regulations,
this care also extended to new patients across state
boundaries.

In this study, we review data on new patient vis-
its performed in our neuromuscular clinic from
March 18, 2020 through July 31, 2020. The data used
throughout the paper is sourced from appointment

data in Epic, our institution’s electronic medical
record. Total visit volume, visit type, age, gender,
geographic distance of the patients’ residence from
our institution, and no-show and cancellation rates
were collected and analyzed. Our analysis is lim-
ited, with the primary focus being on evaluating new
patient virtual visit data, including access, challenges,
and feasibility of telehealth for new patients.

3. Results

The total number of patients seen in the neuro-
muscular clinic via virtual care from March 18, 2020
to July 31, 2020 was 1,471 (Table 1). Of these,
472 (32%) were new to clinic and 999 (68%) were
established patients. The percentages of appointment
completion (76.4% vs. 72.4%), no-show rate (4.5%
vs. 5.4%), and cancellations (18.4% vs. 21.2%) did
not differ greatly between the new and established
visits (Table 1). The no-show rate and cancellation

Table 1
Telehealth Visits in the Neuromuscular Clinic (March 18, 2020 -
July 31, 2020)

News Established Total
(%) (%)
Scheduled 617 1,379 1,996
Completed visits 472 (76.4) 999 (72.4) 1,471
No-shows 28 (4.5) 75 (5.4) 103
Cancellations 114 (18.4) 293 (21.2) 407
Left without 3 12 15
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Fig. 1. Age distribution of new patients with completed telehealth appointments.
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Fig. 2. Geographical distribution of completed new patient telehealth visits. Geographical data was not available in 4 patients.

rate for telehealth visits was lower than historical
values, which were predominately for in-person vis-
its. There was a wide range of ages, with most
patients being between 35-74 years age (Fig. 1).
Patients were from 13 states, including Texas. Fig-
ure 2 illustrates the volume of completed visits by the
distance between patients’ residence and our institu-
tion, with about a third of the patients (32%) living
50 + miles away. Of the 472 new patient virtual visits,
161 patients (34%) were seen subsequently in clinic
for electrophysiologic testing. During this visit, the
patients underwent a complete neurological examina-
tion and laboratory testing as indicated. Other patients
were seen in follow-up, either in-person or via tele-
health. This data was not available at the time of this
study.

3.1. Challenges and advantages of new patient
evaluation via telehealth during COVID-19

The physical exam is paramount in the evaluation
and management of neuromuscular disorders; it is the
gold standard and cannot be replaced. Proximal or
distal weakness can localize to the muscles, periph-
eral nerves, neuromuscular junction, lower motor
neurons, or could be central nervous system in ori-
gin; in all these cases, the neurological examination is
crucial. Critical elements of strength, sensation, and
reflex examination are needed to make a diagnosis.
Another concern is that of patient safety during a tele-
health visit. This comes up during gait evaluation of
a patient with sensory ataxia, spasticity, or weakness.

At-home evaluation of such a patient via telehealth,
in the absence of caregiver presence, is risky as it
can lead to falls. These limitations of physical exam
affected our ability to diagnose or confirm neuromus-
cular disorders in some of the new patients during
their telehealth visit. To this end, we would schedule
patients for an in-person visit in clinic often linked to
their procedure visit, both performed by a neuromus-
cular specialist. We were able to accommodate these
combined visits in a third of our new patients. Another
challenge was ensuring these new patients returned
for a follow up, especially when Dallas county was
in lockdown and patients were hesitant to travel long
distances or across state boundaries during the pan-
demic.

Despite the aforementioned challenges, our clinic
was able to provide care to a significant number of
new patients, both locally and from 12 other states.
Most importantly, it allowed us to continue provid-
ing care to new patients that could not travel to our
institution during this lengthy pandemic. Fortunately,
most new patients had seen community neurologists
and therefore neurological exams were available for
review and, in many cases, the diagnoses had been
well established.

3.2. Feasibility of new patient evaluation via
telehealth post COVID-19: is this an option
in neuromuscular medicine?

Poor access harms neurology. It lowers the qual-
ity of care, lowers patient satisfaction, and slows
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development of research. In the past few years, the
demand for a neurologist has outgrown supply and
this mismatch will only get worse with an anticipated
19% shortfall of neurologists by 2025 [2]. There is
a need to increase access to new patients, decrease
appointment wait times, and improve clinic work-
flow. Telehealth opens the doors to timely access to
care, access to subspecialists, and clinical trial par-
ticipation [6]. Other advantages include: decrease in
travel burden for patients, possible reduction in over-
head for medical practices, reduced caregiver burden,
improved patient satisfaction, and flexibility in work
schedule for providers thereby reducing burnout
[14-16]. Technological advances, widespread and
reliable wireless connectivity, and more affordable
electronic devices make telehealth an even more
desirable platform to provide care. When patients
are unable or unwilling to travel, an initial visit via
telehealth may be preferred over complete lack of
neurological care [17].

The rapid expansion of telehealth in medicine dur-
ing COVID-19 has led to immense opportunities
to further extend this platform of care to neurol-
ogy patients even beyond the pandemic. Barring
legislations, reimbursement policies, technological
limitations, medico-legal concerns and other barri-
ers, new patients will likely be seeking care via
telehealth even beyond the pandemic. In neuromus-
cular medicine, patients often have chronic disabling
conditions with mobility issues that limit the ability
to make the trips to their physician’s offices, espe-
cially those living in assisted living facilities [18].
Additionally, some patients live in rural areas where
there is a shortage of neurologists while others have
rare disorders and are seeking subspecialty neuro-
muscular care at tertiary care centers. While nothing
replaces the traditional in-person physical exam, tele-
health is perhaps feasible in these patients as well as
those with select diagnoses such as diabetic polyneu-
ropathy, radiculopathy, well-established diagnosis of
myasthenia gravis, or genetically confirmed hered-
itary neuromuscular disorders. The telehealth new
visit could be applied as a triage or an intake visit for
patients that need an urgent evaluation; this would be
followed by an in-person exam. This triaging method
addresses limitations in the physical examination and
is of value in managing chronic disorders [19]. Some
patients might prefer this option over waiting for an
appointment for many months or not getting care at
all [17]. Additionally, expanding the use of telehealth
services goes beyond direct neurological care by a
neuromuscular specialist. Other allied health services

such as physical therapy (PT), occupational therapy
(OT), and speech therapy (ST) serve a vital role in the
care of our patients, and telehealth offers an oppor-
tunity to expand access to these services. Telehealth
has been show to produce similar outcomes to in-
person rehabilitation services [21]; in one survey of
occupational therapy practitioners (OTP) new to tele-
health completing a school-based training program,
80% indicated they are likely to add telehealth to their
future OT practice [22]. The demand for OT services
is also growing and outpacing the supply, with an
anticipated shortage of OTPs occurring by 2030 [21];
so simultaneous access to neurological care and its
allied services via telehealth is crucial.

Provision of care to new patients via telehealth
is a large cultural shift in neuromuscular disorders.
There is data to support patient satisfaction, cost sav-
ings, and improved outcomes in select neuromuscular
disorders [14]. However, further studies are needed
to validate outcomes, patient-physician satisfaction,
access to care, diagnostic accuracy, and cost savings
comparing these quality measures between telehealth
and in-person evaluations. Determining which disor-
ders would be feasible and viable for virtual care and
developing standards of care for telehealth will be
important. From an administrative standpoint, there
will be a need to evaluate workflow processes and
staffing models given that the infrastructure for tele-
health visit is much different from in-person visits.
Practices will need to be cognizant of patients with
cognitive, visual, and hearing impairment for whom
telehealth may not be an optimal platform and for
those individuals with socioeconomic limitations [19,
20]. Telehealth has changed the face of health care
delivery; hopefully, federal and state regulations will
allow continuation of this endeavor beyond the pan-
demic.

4. Conclusion

In conclusion, despite the drawn-out pandemic,
telehealth has continued to provide an opportunity
to provide care to new patients that cannot travel to
medical practices. While traditional in-clinic care is
valuable, telehealth provides an advantageous leap
forward to improve timely access to new patients in
an era where demand exceeds capacity. Further stud-
ies will broaden our understanding about feasibility
of providing access to new patients in neuromuscular
disorders via telehealth, beyond the pandemic.
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