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ABSTRACT: Background: The COVID-19 pan-
demic restricted usual healthcare management for
movement-disorders patients, with a consequent
upsurge in telemedicine to bridge the gap.
Objective: To assess global telemedicine usage in
the context of the pandemic.
Methods: The Movement Disorder Society (MDS)
Telemedicine Study Group surveyed telemedicine
experts from 40 countries across all continents in
March–April 2020. Four domains of telemedicine were
assessed: legal regulations, reimbursement, clinical
use, and barriers; comparing emerging responses to
the pandemic versus the baseline scenario.

Results: All forms of telemedicine for movement dis-
orders increased globally, irrespective of country
income categorization, as an immediate response to the
pandemic. This was aided by widespread availability of
technology and updated government regulations. How-
ever, privacy concerns, lack of reimbursement, limited
access, and lack of telemedicine training were barriers
highlighted worldwide.
Conclusions: Questions remain about the longevity
and extent of changes in regulations and reimburse-
ment regarding telemedicine in the aftermath of the
pandemic. © 2020 International Parkinson and Move-
ment Disorder Society
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legislation; reimbursement; license

Introduction

COVID-19 was declared a pandemic by the World
Health Organization (WHO) on March 11, 2020. (https://
www.who.int/news-room/detail/27-04-2020-who-timeline-
covid-19) This declaration triggered almost immediate global
restrictions to routine healthcare access, principally to limit
viral transmission, but also to prioritize healthcare resources
to address the novel virus. These restraints threatened conti-
nuity of care for patients with chronic medical conditions,
including Parkinson’s disease and other movement disor-
ders.1,2 Escalation of telemedicine presented an obvious
alternative to bridge the gap without considerably
compromising the quality of medical care.3

Existing data on global telemedicine use for movement
disorders was first collected in 2015 via a survey of mem-
bers of the International Parkinson and Movement Disor-
der Society (MDS).4 Of over 500 survey respondents
from 83 countries, approximately half were engaged in
telemedicine for movement disorders, despite barriers such
as lack of reimbursement and technological difficulties.
Half of respondents planned to use telemedicine in the
future, and three-quarters desired telemedicine education.
The Telemedicine Study Group within the MDS there-

fore aimed to conduct an updated assessment of global
telemedicine use for movement disorders. In particular,
the objective was to assess telemedicine usage and its
associated barriers and legislation, just prior to the COVID-19
pandemic and in the face of the emerging pandemic.

Methods

The study was designed and conducted by the Tele-
medicine Study Group of the MDS. We utilized a struc-
tured electronic survey, with the target respondents
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being members of the Telemedicine Study Group and
other active MDS telemedicine experts, to ensure interna-
tional coverage across the MDS sections (Europe, Pan-
America, Asia-Oceania, and Africa). Survey questions
were developed via a consensus approach to query four
domains of telemedicine: legal regulations, reimbursement
and clinical regulations, clinical usage/telemedicine tools,
and barriers within that country or region. The survey
was completed via email between March and April 2020.
The respondents were asked which of these domains had
changed in response to the COVID-19 pandemic.

The questions asked were:

1. Do you have legal regulations regarding telemedi-
cine practice in your hospital/region/country?
2. Is there reimbursement for telemedicine services?

Are there rules regarding office visits versus telemedi-
cine visits?
3. What methods of telemedicine do you use (eg, tele-

phone calls, emails, text messages, and videoconfer-
ences) and any specific software?
4. What are the main barriers to telemedicine (eg,

technological limitations, patient rejection, lack of
training, and privacy concerns)?
5. With the COVID-19 pandemic, are neurologists/

movement disorder specialists in your country/region
using more telemedicine? Has this crisis changed any-
thing in questions 1–4?

Responses were thematically summarized within the
four domains to enable comparison.

Results

Data was obtained from 40 countries within the
MDS regional sections: Europe (Ireland, Israel, Italy,
Netherlands, and Spain), Pan-America (Argentina,
Canada, Chile, Colombia, Cuba, Dominican Republic,
El Salvador, Guatemala, Honduras, Mexico, Paraguay,
Peru, Puerto Rico, Uruguay, and USA), Asia-Oceania
(Australia, China, Japan, New Zealand, Pakistan, Saudi
Arabia, Singapore, South Korea, Taiwan, and
Thailand), and Africa (Cameroon, Egypt, Ethiopia,
Ghana, Morocco, Nigeria, South Africa, Tanzania,
Tunisia, and Zambia).

Baseline Usage of Telemedicine Before the
COVID-19 Pandemic

Prior to the COVID-19 pandemic, there were no spe-
cific regulations governing telemedicine use in the sur-
veyed countries in Europe and Africa, except for
Zambia and Tunisia (Table 1). This was in contrast
with many countries in Pan-America and Asia-Oceania
where there was tight regulation of telemedicine. These

regulations ranged across a spectrum to facilitate or
prevent telemedicine. For example, several Canadian
provinces reported a sophisticated telemedicine infra-
structure with dedicated telemedicine centers, personnel
and reimbursement, in contrast with South Korea
where telemedicine was illegal for clinical care. Reim-
bursement varied considerably between countries, and
also varied within the same country, depending on the
health care setting utilized (public or private). The most
common response was no reimbursement, particularly
if no billing code. In many countries, it was available as
fee-for-service and partially or fully covered by insur-
ance. Telemedicine modalities included emails, tele-
phone calls, message apps, video visits, and
teleconferencing. These types of tele-healthcare were
similar across both low-and high-income countries.
Barriers to telemedicine were alike worldwide, includ-
ing technologic issues, lack of reimbursement, privacy
issues, and lack of familiarity by both patients and phy-
sicians. In some countries, broadband data charges or
cost of devices was a significant limitation for patients
and physicians to conduct telemedicine visits.

Change in Usage of Telemedicine After
COVID-19 Pandemic

In response to the COVID-19 pandemic, telemedicine
usage increased across almost all of the surveyed countries,
including those with little to no prior usage (Table 2). Tele-
phone calls, messaging apps, or video visits replaced or sup-
plemented outpatient clinics. In South Korea, the illegal
status was lifted to follow established patients through tele-
medicine. In Canada, legislative changes varied significantly
depending on the province: established telemedicine centers
shut down to limit viral transmission and transitioned to
telephone calls instead, paradoxically resulting in a reduction
in telemedicine, whereas other provinces increased telemedi-
cine because of new reimbursement and looser regulations.
Governments from several countries initiated legislation to
promote and regulate telemedicine and/or amended their
prior restrictive regulations. Privacy issues and technical limi-
tations mostly remained unchanged. However a number of
selected countries across all MDS sections reported
improved reimbursement.

Discussion

This survey demonstrates the vast global increase in
utilization of all forms of telemedicine for movement
disorders consultations across countries, irrespective of
income categorization, as an immediate response to the
COVID-19 pandemic. This uptake appears to have
been facilitated by a combination of urgent governmen-
tal responses (ie, modifying regulations and initiating
telemedicine legislation) and pre-existing global avail-
ability of technology (ie, smart devices and internet
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connectivity). However, privacy concerns, lack of reim-
bursement, technical and technologic issues, and lack of
training in use of telemedicine for virtual visits were
issues highlighted worldwide.
In contrast to the baseline survey in 2015, where

about half of the respondents personally used
telemedicine,4 we pre-selected respondents who were
more likely to be well-informed and engaged in tele-
medicine for movement disorders. This was to ensure
that the data obtained regarding the work-place and
in-country standards (regulations, reimbursement,
modalities, and barriers) would be trustworthy, both
pre-COVID-19 and in the face of the emerging pan-
demic. Importantly, their responses highlight several
key points.
First, the barriers to telemedicine identified in 2015

largely remained unaddressed in early 2020 and even
during the COVID-19 pandemic. This is despite all
stakeholders, that is patients, physicians, and govern-
ment, now relying on this service for healthcare deliv-
ery. Second, despite these barriers, telemedicine use for
movement disorders increased amongst countries and
physicians that already used it, as well as those with
limited to no prior use. Although necessity for sustain-
ing healthcare access probably drove this increase of
telemedicine, the barriers that remain are likely burden-
ing both physicians and patients. Third, the increased
uptake of telemedicine in many countries seemed to be
uneven, whereby a subgroup of patients or healthcare
providers are better positioned to engage with it. For
example, elderly persons or those unfamiliar with tele-
medicine, restricted internet connectivity (remote loca-
tions, unaffordable data or device costs), and lack of
physician reimbursement were major limitations to
using telemedicine for movement disorders. The impli-
cation is that existing disparities in access to healthcare
may potentially be increased if these barriers remain
unexplored and unaddressed. Fourth, a small number
of countries reported rapid and substantial government
relaxation of regulations, demonstrating that bureau-
cratic changes are feasible, even where previously very
stringently controlled. Last, even a sophisticated tele-
medicine infrastructure may have a weak link exposed
by the pandemic, rendering it ineffective as was
evidenced in Canada.
The findings from this survey flag opportunities for

improvements that can transform telemedicine for
movement disorders to a more user-friendly and satis-
factory experience. For instance, the MDS Telemedicine
Study Group created a “step-by-step” webinar to con-
duct a telemedicine visit for movement disorders clini-
cians worldwide, publicly available, and posted on the
Movement Disorders Society website (https://www.
movementdisorders.org/MDS/About/Committees-Other-
Groups/Telemedicine-in-Your-Movement-Disorders-

Practice-A-Step-by-Step-Guide.htm). In addition, a patient
brochure “Preparing for a Telemedicine Visit” has
been created and will be available in English, and trans-
lated to several other languages (under publication).
Addressing the common issues related to telemedicine
utilization across the various world regions would take
concerted efforts and advocacy. The need for accessible
telemedicine services, globally demonstrated during this
pandemic, should be the impetus for operationalizing
the existing WHO recommendations, and adopting
concrete and practical steps to implement strategies that
will address the social, cultural, economic, technical,
legal, and legislative barriers to telemedicine develop-
ment and uses. (WHO. Telemedicine: opportunities and
developments in Member States: report on the second
global survey on eHealth 2009. [Global Observatory
for eHealth Series, 2] Available at https://www.who.int/
goe/publications/goe_telemedicine_2010.pdf.) This is
important for the future, where telemedicine may con-
tinue to be necessary to overcome infectious or other
public health disasters/pandemics, and a healthcare
response can be mobilized in a short period of time.
We acknowledge the limitations to this survey, as

only 40 countries are captured, despite COVID-19
being recorded in almost all countries in the world
(https://www.cdc.gov/coronavirus/2019-ncov/global-
covid-19/world-map.html). Moreover, the timing and
impact of the pandemic differed between countries,
with consequent variations in social restrictions and
government responses that likely influenced the degree
of telemedicine changes within each country. However,
the countries represent a broad spectrum of income cat-
egories and were drawn from all world regions repre-
sented within the MDS. The responses were obtained
from movement disorders specialists with a bias for
telemedicine, and their opinions would likely reflect
personal experiences. This may, however, have some
advantage regarding the accuracy of the information
regarding barriers, existing legislation, and observed
changes post-COVID-19. The survey’s findings may
not be generalizable across other neurological or
medical specialties, or for countries not surveyed,
and within-country variation may exist. Therefore,
endeavors to conduct detailed country-specific surveys
of telemedicine before and after COVID-19, and
deeper exploration of barriers, would help to provide
more granular detail about the findings captured in
this study.
The importance of this survey is the insight it pro-

vides into the current use of telemedicine across all con-
tinents for movement disorders, delivering a truly
global view. This data can be used to help address bar-
riers raised by both physicians and patients, and to con-
tinue to enhance the experience of telemedicine for all
stakeholders. Questions remain about the longevity of
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changes in regulations and reimbursement practices as
the world moves past the COVID-19 pandemic.

Appendix
The Telemedicine Study Group
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Goetz, Mark Guttman, Anhar Hassan, Jaime Hatcher-
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