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Abstract

Background The COVID-19 pandemic outbreak has dramatically disrupted healthcare systems. Two rapid WHO pulse
surveys studied disruptions in mental health services, but did not particularly focus on neurology. Here, a global survey was
conducted and addresses the impact of the pandemic on neurology services.

Methods A cross-sectional study was carried out in which 34 international neurological associations were asked to distribute
the survey to national associations. The responses represented the national situation, in November—December 2020, with
regard to the main disrupted neurological services, reasons and the mitigation strategies implemented as well as the disrup-
tion on training of residents and on neurological research. A comparison with the situation in February—April 2020, first
pandemic wave, was also requested.

Findings 54 completed surveys came from 43 countries covering all the 6 WHO regions. Overall, neurological services
disruption was reported as mild by 26%, moderate by 30%, complete by 13% of associations. The most affected services
were cross-sectoral neurological services (57%) and neurorehabilitation (56%). The second wave of the pandemic, however,
was associated with the improvement of service provision for diagnostics services (44%) and for neurorehabilitation (41%).
Governmental directives were the major cause of services’ disruption (56%). Mitigation strategies were mostly established
through telemedicine (48%). Almost half of respondents reported a significant impact on neurological research (48%) and
educational activities (60%). Most associations (67%) were not involved in decision making for neurological patients’ issues
by their national government.

Interpretation The COVID-19 pandemic affects neurological services and raises the universal need for the development
of neurological health care at the policy, systems and services levels. A global national plan on mitigation strategies for
disruption of neurological services during pandemic situations should be established and neurological scientific and patients
associations should get involved in decision making.
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disease (COVID-19) pandemic with a global burden of up to
163,869,893 confirmed cases of COVID-19 and 3,398,302
deaths as of May 2021 [3]. These large numbers, however,
reflect only a small perceptible part of the total impact of
COVID-19 on healthcare systems and services. COVID-19
presents all countries with an agonizing trade-off between
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lives and livelihoods. Since the World Health Organization
(WHO)’s declaration of a pandemic in March 2020, billions
of citizens and millions of healthcare staff across the world
have seen their services and lives disrupted.

In countries around the world, SARS CoV-2 dramati-
cally disrupted healthcare systems that often failed to find
a balance between maintaining safe routine healthcare for
patients with non-COVID-19 disorders and the sudden need
for resources to take in the increasing number of patients
with COVID-19 [4]. This competition for resources led to
additional COVID-19-related damages, due to complications
resulting from uncontrolled disease with increased levels of
disability and mortality in non-COVID-19 populations [5].
Health systems have had little time to prepare and to rapidly
reorganize services to meet the acute needs of patients with
COVID-19, whilst also maintaining routine and emergency
care for people requiring new or ongoing support, and at
the same time managing physical distancing and reduc-
ing face-to-face appointments and attendance at healthcare
establishments.

As the varied effects of the virus on patients who required
hospitalization began to emerge, hospitals had to double
or even triple their intensive care unit (ICU) capacity, and
determine how best to monitor patients and patient-flows
more closely and over a long period of time. The need to
work more collaboratively with other parts of the healthcare
system became apparent, including monitoring people with
long-term conditions discharged early to their own homes.

According to the first WHO’s Pulse Survey on Conti-
nuity of Essential Health Services during the COVID-19
pandemic (August, 2020), 48% of 105 responding countries
reported at least partial disruptions in all services for non-
communicable diseases and mental health. Of these, 64%
reported partial disruption of non-communicable disease
diagnosis and treatment, while 5% reported severe disruption
[6]. The potential for disruption of the weaker healthcare
systems in the low and middle income countries (LMIC) was
and is higher [7]. In October 2020, WHO released the find-
ings of a rapid assessment of services for mental, neurologi-
cal, and substance use (MNS) disorders during COVID-19
[1]. While not specific to neurological disorders, the survey
included a few indicators relevant to the field of neurology.
For example, one in three countries closed down neurology
inpatient units at least partially during the pandemic, with
surgeries for neurological disorders being disrupted in two-
thirds of the countries surveyed and management of emer-
gency neurological conditions, such as status epilepticus,
being at least partially disrupted in 35% of countries. While
the WHO report lists a range of reasons for disruptions and
mitigation mechanisms, these are not specific to services
for neurological disorders. The second WHO’s Pulse Sur-
vey on Continuity of Essential Health Services during the
COVID-19 pandemic (April 2021) confirmed that disruption

of health services all over the world became worse after the
initial WHO pulse survey, and that the most affected services
have been those for individuals with mental health and neu-
rological disorders [2].

Disruptions to neurological services and worsening of
pre-existing neurological conditions during the COVID-19
pandemic have also been reported in the scientific literature,
and a recent review commissioned by WHO on neurological
services confirms this disruption [8]. For example, in some
countries, there have been significant reductions in stroke/
transient ischemic attack (TTA) admissions and emergency
department stroke alerts during COVID-19 compared to the
same period the previous year, because they were unable to
access medical care. This most likely has led to increased
morbidity and mortality in patients with stroke [9]. Also,
SARS-CoV-2 infection has been associated with specific
neurological manifestations and increased the incidence
of central and peripheral nervous system syndromes [10].
There is also emerging evidence for deterioration of pre-
existing neurological conditions such as headache, epilepsy
and dementia in those who become infected with SARS-
CoV-2 [11], as well as the presence of neurological manifes-
tations in patients presenting the Post-COVID-19 syndrome.

In 2017, the WHO Atlas of Country Resources for Neu-
rological Disorders concluded that in 90% of the world “...
the available resources for neurological disorders within
most countries remain insufficient. In addition, there are
large inequalities across regions and different income levels
with extremely scanty resources in lower income countries
illustrating the need for substantial increase in neurology
services and training” [12]. All of the aforementioned factors
add to the large pre-existing global burden of neurological
disorders. Neurological diseases are in fact the main cause of
morbidity and disability worldwide, and the second leading
cause of death worldwide as reported in the Global Burden
of Diseases 2019. One in three people will suffer from a
neurological disease in their lifetime. Finally neurological
diseases are a global public health issue, far from being con-
fined to high income countries; in fact, 80% of the disease
burden is in LMIC and resources to cater for patients are
distributed unequally [7, 13-15].

Based on the aforementioned, a global assessment was
warranted to investigate the extent to which specific ser-
vices for neurological disorders are being disrupted by the
ongoing COVID-19 pandemic and which measures countries
are undertaking to mitigate the impact of these disruptions.
Therefore, the Essential Services Working Group of the
WHO Neurology and COVID-19 Global Forum developed
a Global survey on national disruption of neurological ser-
vices related to COVID-19 and resultant mitigation strat-
egies. The overall goal of the survey was to illustrate the
impact of the COVID-19 pandemic on delivery of a variety
of neurological services and understand reasons for their
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disruption, as well as identify mitigation strategies carried
out to restore care for neurological disorders at a country
level.

Materials and methods

A cross-sectional survey study was conducted. Participants
were national representatives from international neurologi-
cal patient and scientific associations.

Study participants

A call for participation in the Global Neuro Survey was sent
to international and global scientific and patients’ organiza-
tions that were either selected due to their official relation-
ships with WHO or that were identified from a search of
global neurology organizations. Associations represented
both children and/or adult populations. A variety of neurol-
ogy subspecialties were also represented, including general
neurology, pediatric neurology, neurosurgery, clinical neu-
rophysiology, neuroradiology, neurorehabilitation as well
as other rehabilitation subspecialties, neuropsychology, and
clinical and neuroscience research. A virtual meeting, with
the heads of 34 global international scientific and lay neuro-
logical organizations and associations (Supplement 1) who
expressed their willingness to participate in the study, was
held in December 2020 to inform about the rationale, objec-
tives, components, and dissemination strategy of the survey.

Data sources

The online survey was prepared by the Essential Health
Services working Group—WHO Neuro COVID19 Forum
of the Brain Health Unit, and it was sent out by the Euro-
pean Federation of Neurological Associations (EFNA) on
January 15th, 2021 to all participating international and
global organizations. These organizations were then asked
to disseminate the survey to leaders of all affiliated national
organizations. The survey closed on 31st January 2021.
Organizations ‘representatives were asked to complete
the survey to the best of their knowledge with answers that
reflected the situation for their entire country and were
encouraged to reach out to other relevant sources of infor-
mation in their country if necessary and feasible. Respond-
ents were asked to complete the survey using November and
December 2020 as the reference period for their answers.

The global survey questionnaire
Survey questions were developed based on existing WHO

Pulse Surveys and Rapid Assessments of Services for
Mental, Neurological and Substance Use Disorders and
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Non-Communicable Disorders (NCDs) [1]. Questions cover
all areas of policies, systems, services including education and
research. Neurological services of interest were identified, and
the questions were grouped into themes to illustrate: (1) the
extent to which neurological services had been disrupted in
the public and private health sectors during the months of
November and December 2020; (2) if the level of disruption
had changed since the beginning of the pandemic; (3) the main
reasons for service disruptions; and (4) which mitigation strat-
egies had been developed, utilized and to what extent.

The survey also investigated the role of governmental
policies and indications on changes or restrictions to neuro-
services in an attempt to contain the virus, as well as disrup-
tions of neurology pre- and post-graduate training and of
neurological and brain research as a consequence of the pan-
demic. Questions were then reviewed by the WHO Neurology
& COVID-19 Global Forum and by members of the global
COVID-19 Neuro Research Coalition [16] before being pilot-
tested with a selected group of representatives from national
neurology associations.

The Degree of service disruption was graded into No dis-
ruption, Mild/Slight (less than 50% of all activities affected),
Moderate (50% or more of activities affected), and Complete
(i.e., closed services).

Causes of reported service disruptions and mitigation strat-
egies were aggregated by those presenting similar features
and identified, respectively, into four and five major groups
(Table 1).

Analysis

Descriptive statistics including frequencies, means and stand-
ard deviations, and medians and interquartile ranges, were
calculated as appropriate from survey responses. Where
multiple organizations from the same country responded,
their responses were considered together and reported as a
range to reflect associated variability in responses. Overall
(global) results were determined, and then results were further
stratified by WHO World Regions (AFRO, AMRO, EMRO,
EURO, SEARO, WPRO), and by country income level using
World Bank classification: High Income (HIC), Upper Mid-
dle Income (UMIC), Lower Middle Income (LMIC), Low
Income Countries (LIC) [17]. As we had only one country
from LIC, we aggregated both LMIC and LIC in the same
group as Lower Middle and Low Income Countries (LMLIC).
Data were analyzed using Statistical Package for Social Sci-
ence (SPSS).
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Table 1 (continued)

18

2. Redirection of patients to alternate care sites (e.g., primary care), reorientation of referral pathways or integration of several services into a single hub

1. Triaging of neurological patients to identify priorities so as to keep continuity of care for the most fragile and vulnerable ones
3. Task-shifting or role delegation

C.2. Systems, services, neurological personnel’s reorganization

Global Survey Questionnaire items

Springer

1. Recruitment of additional staff, novel supply chain management and logistics approaches

2. Government removal of user fees

C.3. Government decisions and implications

C.4. Neurological patients reorganization: self-care interventions and provision of home-based care

C.5. Neurological patients’ associations reorganization: helplines for patients and caregivers

161 Total
responses
Completed 62 Not eligible
Eligible .
FeSHOnSES 18 Duplicates
Included 27
complete data Data missing

Fig.1 PRISMA flow diagram of included/excluded data

Results

We received 161 responses to the online Global Survey, only
99 were totally or partially filled and could be included. Of
these, 18 survey questionnaires that came from the same
country were collated, thus leaving 81 responses, of which
only 54 had complete data and thus were considered for final
analysis (Fig. 1). These 54 completed surveys came from 43
countries covering all the 6 WHO regions (Fig. 2). About
57% of patients and scientific neurological associations were
from HIC (Supplement 2).

Among the associations that participated, 48% are profes-
sional organization and 37% are patients’ associations; 15%
are related to adults, 33% to children, and 52% to both. The
specialty areas represented are global adult neurology (26%),
pediatric neurology (29%), neurorehabilitation (15%), and
one specific neurological disease subspecialty (30%) (Sup-
plement 3).

Overall, service disruption was reported as not disrupted
by 16%, mild by 26%, moderate by 30%, and complete by
13% of associations. There was less disruption in the Euro-
pean region (EURO) and in HIC among all services types.
Indeed, services were considered as slightly to completely
disrupted, respectively, by 25% of respondents from the
EURO region and 24% of respondents from HIC.

Service disruption

The most affected services fell in the areas of cross-sectoral
neurological services including services provided by non-
government organizations (NGOs) for neurological patients
or caregivers. Adult or child daycare services were reported
as having moderate to complete disruption by 57% respond-
ents. Among these daycare services, inclusive schooling for
children with disabilities and special needs and the inter-
ventions with and for caregivers were the most affected
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COUNTRY RESPONSES

Fig.2 Number of completed survey per country

(each completely to moderately disrupted for approximately
two-thirds of all respondents). The second most common
disrupted service globally is neurorehabilitation including
speech therapy and physiotherapy, where the majority of
respondents (56%) reported moderate to complete service
disruption. Other services including emergency and acute
care, interventional therapy, and diagnostic investigations
were reported as less disrupted (Fig. 3).

This trend was found in all WHO world regions. How-
ever, EUR and SEAR overall showed less disruptions in

Fig.3 The figure shows the
percentages of respondents
(x-axis) reporting the extent of
services disruption with respect
to services types

National prevention programs -

Cross-sectoral services -
Neurorehabilitation -

emergency and acute care and investigations and interven-
tion services. Likewise, cross-sectoral services and neu-
rorehabilitation were reported as the most affected by all
scientific and lay associations in all WHO regions. All types
of health neurological interventions, acute/emergency and
diagnostic services were reported as those most disrupted by
the disease-specific associations (Supplement 4).
Significant national variability within a given country was
reported by more than half of the respondents (56%). Most
respondents (54%) emphasized that there had been critical

_ - ® complete disruption
moderate disruption

® mild disruption

no disruption

Interventional therapy .

M not applicable

Investigations / diagnostics _
I I Missing
Emergency and acute care l _ .
0% 20% 40% 60% 80% 100%

Respondents (%)
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disruptions in health-care provision in remote areas due
either to already poor health systems (47%) or to the shift-
ing of personnel or of resource allocation from neurological
care to the management of COVID-19 (53%).

When comparing the extent of service disruption among
the public versus the private sector, most respondents did
not find any differences in service delivery between the two
health sectors. However, where available, in the private sec-
tor, greater disruption of emergency services, neurorehabili-
tation, and investigations/diagnostics was reported by 17%,
13%, and 11% of respondents.

Regarding the trend of neurological service disruption
over the period between two waves of COVID-19 (consider-
ing the first wave as the beginning of the pandemic, which
for each country varied from February to April 2020, and
second waves occurring November to December 2020),
most participants mentioned equal disruption of prevention
programs (54%) and neuro-interventions (49%) during this
time period. Other services, however, showed recovery and
improvement of service provision mainly for neurological
investigations and diagnostics services (44%) and, to a lesser
degree, for neurorehabilitation (41%) (Fig. 4).

Respondents from different association types and from
countries with different income levels reported different
levels of disruption over time in 2020 as presented in Sup-
plement 5a,b. It is to be noted that respondents belonging
to UMIC stated more improvements from the first to sec-
ond COVID-19 wave among neurorehabilitation services.
Analysis obtained from countries with different transmission
stages showed worsening of services disruption over time in
countries with sporadic cases (Supplement 5c).

Causes of disruption

The most frequently reported cause of service disruption
was related to governmental directives that, due to emer-
gency situations, gave priority in service use to individuals

National prevention programs -

Cross-sectoral services -
m greater

Neurorehabilitation
- same

5 M less
iterventionaltherapy [ I
Missing

Investigations / diagnostics -

Emergency and acute care -

0% 20% 40% 60% 80% 100%
Respondents (%)

Fig.4 Percentages of respondents reporting the changes in services
disruption level in Nov/Dec 2020 compared to the beginning of the
pandemic (February—April 2020)

@ Springer

with acute COVID-19 in almost all 43 countries included
in the analysis. This caused the closing of disease-specific
consultation clinics, thus affecting neurological services,
and a change in allocation of clinical units/beds/services
to care for individuals hospitalized with COVID-19 (56%).
The second, third, and fourth reasons of service disruption
were fear of becoming infected with COVID-19 in health
facilities (19%), travel restrictions, and finally the lack of
personal protective equipment (PPE) available for neurologi-
cal health-care providers (12%) (Fig. 5). These findings were
similarly reported in all WHO regions, by countries with dif-
ferent income levels, and by both patient and scientific asso-
ciations. However, the AFR region and LICs suffered more
severely from lack of PPE than others (Supplementary 6).

Mitigation strategies

The evaluation of mitigation strategies revealed that tele-
medicine was the primary means of maintaining continuity
of care for adults and children with neurological disorders
(48%). Also, 28% of respondents reported reorganization
done by regional or local authorities or by individual physi-
cians with neurological patients redirected to nearby alterna-
tive care sites according to priorities such as disease severity,
need of assistance and/or provision of essential drugs. Only
a minority of respondents (10%) reported that the govern-
ment was trying to guarantee continuity of care for people
with neurological disorders (i.e., recruitment of additional
staff). Other mitigation strategies were adopted both by the
patients themselves (8%) and by some patient associations
(6%).

However, the reported mitigation strategies were insuf-
ficient to maintain basic provision of neurological care,
mostly for outpatients. Indeed, 56% of respondents said
that healthcare providers were unable to monitor treatment
results and patients’ satisfaction in their country during the
pandemic period.

W Government directives
Fear to becoming infected

M Travel restrictions

m Personal and PPE

M Others

Fig.5 The figure shows the percentages of different causes of service
disruption
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Regarding the knowledge of the existence of national or
international guidelines for the management of individuals
with neurological diseases during the pandemic or the man-
agement of individuals with neurological manifestations of
COVID-19, 50% reported that they were aware of their exist-
ence, 37% of respondents indicated they were not aware of
the existence of national or international guidelines, while
13% of associations did not answer the question.

Neurological training activities and brain research

Most respondents indicated that educational activities (60%),
and the residency and PhD study programs in all related
areas of neurology (39%) had been interrupted or reorgan-
ized due to the pandemic and the changes were still pre-
sent in the period considered by the survey (Supplement
7). Moreover, 44% of the respondents reported that neurol-
ogy residents had been involved from the first wave in the
management of patients with COVID-19 in general COVID
wards or in Neuro-Covid Units.

When these results were stratified by WHO regions,
only respondents from WPR and EUR reported little or
no alteration for neurology, child neurology, neurosurgery,
neurorehabilitation residency or PhD programs, whilst the
undergraduate medical educational activities were more
interrupted in these regions (Supplement 8).

Nearly half of patients’ associations that provided training
and educational services to caregivers, patients and health
professionals before the start of the pandemic continued to
provide these services (46%).

Respondents also reported that neurological and brain
research was affected by the pandemic both in terms of fund-
ing allocation and research activities. Specifically, 37% of
the respondents reported a decrease in funding allocation for
brain research, as COVID-19 research had been prioritized;
this result is evident for countries of all income strata (Sup-
plement 9) and for all WHO regions, except for the SEAR
from which no data were reported (Supplement 10). Nearly
half (48%) of the respondents declared that COVID-19 had a
significant impact on overall neurological research activities,
and in particular 38% of respondents reported an interrup-
tion of clinical trials.

A minority of the respondents (11%) declared that
COVID-19 did not affect funding allocation for research,
responses that primarily derived from UMICs. Finally, only
6% of the respondents reported an increase of funding for
research; this result was driven by LMICs.

Policies and emergency decision making
for neurological services and patients

Most of the scientific and patients’ associations participat-
ing in the survey (67%) reported that they were not involved

by their national government in any phase of the decision
making related to the pandemic and its consequences. Only
a smaller percentage of respondents were involved in an
advisory capacity (9%) or as an observer (7%). Associations
from EUR (11%), AMR (14%), and AFR (14%) reported
their involvement as advisors and a minority of associations
from EUR (7%) and AMR (29%) reported their involvement
as observers (Fig. 6).

When exploring income-stratified data, the respondents
from HICs and UMICs were the only ones that reported
their involvement as observers, whilst a small percentage
of respondents, independent of income level, reported their
associations’ involvement in an advisory capacity (Supple-
ment 11).

Concerning governmental policies regulating access to
adult or child neurology diagnostics, care or rehabilitation
services, most respondents declared these policies were
either not provided by governments (41%) or were provided
as general guideline including indications and instructions
for healthcare facilities in primary, secondary, and tertiary
care level altogether with no specific indications for neuro-
logical patients (28%).

SEAR was the only region where respondents reported
release of governmental policies bundling all three levels of
care together that were relevant for individuals with neuro-
logical disorders (Fig. 7). Income-stratified data revealed the
absence of any governmental policy regulating access to all
the levels of care for neurological patients was particularly
evident for UMICs (Supplement 12).

Discussion

Data from our survey indicate that, almost a year after
the beginning of the pandemic, neurological service dis-
ruptions were still present in most countries. Disruptions
that occurred at the beginning of the pandemic existed in
November—December 2020. A recent WHO commissioned
global review of scientific literature clearly highlighted the

-‘ M Yes, as observer

™ Yes, in advisory capacity

I = missing

|
|
|
‘ ‘No
\

20 40 60 80 100
Respondents (%)

Fig.6 Percentages of respondents (x-axis) reporting their involve-
ment in national decision making. The different WHO regions are
depicted on the y-axis
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WPR
SEAR
m Yes, only for primary care level
EUR M Yes, only for secondary care level
W Yes, only for tertiary care level
EMR m Yes, for secondary and tertiary care level
M Yes, for primary,secondary and tertiary care level
AMR
" No
AFR = Missing

Respondents (%)

Fig.7 The figure shows the percentages of respondents (x-axis) reporting the presence of government policies regulating the access to services.

The different WHO regions are depicted on the y-axis

disruption of neurological services in all regions of the
world. The scientific studies in the review were mostly car-
ried out by researchers and health professionals and referred
to the first wave of COVID-19 [18]. Our global survey, by
involving 34 global neurological organizations and receiving
replies from 54 respondents from 43 countries, focused on
the November—December 2020 COVID-19 wave, and dem-
onstrated that almost all scientific and patient associations
reported that neurological services were disrupted to some
extent.

Cross-sectoral service delivery and neurorehabilitation
were the most disrupted services. In the global review, the
most frequently reported disruptions occurred for cross-sec-
toral service delivery for neurological disorders, which was
assessed in 151 of 240 studies (63%), followed by emergency
and acute care for neurological disorders (47%), and treat-
ment and physical care for neurological disorders (n= 109,
45%) [18]. This is in disagreement with data obtained from
the WHO survey on mental, neurological and substance
abuse services that gathered data from July—August 2020,
where prevention programs were most severely affected.
However, that WHO survey did not include items related to
neurorehabilitation [1].

Disruption of neurological services seemed to affect
remote areas more severely, which is in accordance with
prior data [7]. Pre-existing disparities in healthcare infra-
structures and organizations were only aggravated by the
COVID-19 pandemic. Moreover, provision of healthcare
through telemedicine was not possible in many remote
areas devoid of reliable Internet and telephone access [7,
19-21]. In the same way, the priority given to COVID-19
management also contributed to heterogeneity in provi-
sion of medical services. In fact, many healthcare systems
were reorganized so that individuals with non-COVID-19
chronic neurological conditions were temporarily referred

@ Springer

to alternative health-care facilities while university/hos-
pital centers were targeted for management of individu-
als with COVID-19 infections. Other studies have also
described the repercussions of such measures on altering
equitable distribution of resources [7, 19, 22, 23].

In our global survey, different WHO regions showed
greater disruption in neurorehabilitation and cross-sectoral
services than others. However, the distribution of services
differed from that previously published by WHO in Octo-
ber 2020 (1). According to this report, the AFR region was
affected most, followed by the EUR and SEAR regions,
while in our Global Survey the EUR and SEAR regions
reported the least level of service disturbances among all
services types [1]. This difference may be due to the fact
that the services studied by the two surveys were not iden-
tical. Although the pediatric population were also affected
by the peak burden of rehabilitation services disruption,
child neurology associations reported less service disrup-
tion than adult neurology associations. These results are
probably linked to the lower rate of symptomatic carriage
of COVID-19 among children [24]. According to our
results, a considerable proportion of respondents reported
more disruption for emergency and acute care (17%), neu-
rorehabilitation (13%), and investigations and diagnostic
tools (11%) in the private sector during the surveyed
period. Previous assessments have also demonstrated
restrained participation of the private sector in the pan-
demic response. This has been attributed to large sectors
of the population in many countries that rely on the public
health system for all of their medical care, but private sec-
tor organizations have also reported their exclusion from
governmental policy for healthcare organization’s plans
towards management of COVID-19 patients, including
from offering both screening tests and patient care [25].
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Compared to the beginning of the pandemic, service
disruption in November—December 2020 was less severe in
delivery of investigations such as neuroimaging, neurophysi-
ology and laboratory tests, in providing neurorehabilitation
services, and in providing interventional therapies such as
planned surgery and botulinum toxin injections. According
to most respondents of the Global Survey, neurological ser-
vice disruptions were predominantly related to the health
emergency governmental measures including lockdowns and
transportation restrictions and as second, to patients’ fear
of COVID-19. Our results differ from the data provided by
WHO pulse survey, which reported that service disruptions
were mostly due to personal considerations such as fear from
COVID-19 disease exposure and to transportation restriction
[1]. Studies carried out among patients with epilepsy also
found individual factors as the leading cause behind service
disruption, such as fear of catching the virus and inability to
travel, with loss of employment and financial stressors con-
tributing as well [21]. According to these two last studies,
governmental directives during all phases of the emergency
were considered to be the second major cause for service
disruption [1, 21].

Regarding mitigation strategies adopted and solutions
developed to alleviate COVID-19 pandemic consequences,
most of our respondents reported primarily use of virtual
remote care, the so-called “Tele-neurology”’, which included
advice, consultations, rehabilitation, and prescriptions pro-
vided remotely, as well as videoconferencing and home-
based self-monitoring. In spite of some constraints due to
technical difficulties, lack of physical contact, and inability
to perform diagnostic monitoring and laboratory investiga-
tions, telemedicine played a prominent role in maintaining
healthcare service delivery for acute and chronic neurologi-
cal conditions and also to reach neurological patients in
remote areas, as reported in several studies [1, 21, 26-28].

Our findings, are consistent with those previously
reported by the WHO Pulse survey on the impact of
COVID-19 on mental, neurological and substance use ser-
vices, which revealed the importance of healthcare person-
nel reorganization in the provision of essential neurological
care and apportioned less value to governmental policies
and individual patients’ or neurological patients associa-
tions’ reorganization [1].

However, our data also demonstrate that such emergency
measures failed to provide adequate follow-up for the out-
patients with neurological disorders, findings which have
also been previously demonstrated. In fact, most of our
respondents (56%) reported that in their country during
November—December 2020, there remained an inability to
ensure regular continuity of care, or monitoring of treat-
ment outcome and of patients’ satisfaction. However, 32%
of respondents reported that phone calls have been made by
health professionals in their country to follow-up patients.

In a recent paper evaluating neurologists’ perceptions of
switching from face-to-face clinical work to tele-neurology,
over 80% of participants complained of a reduction in work
satisfaction but mostly due to logistic difficulties in perform-
ing tele-health such as lack of reliable internet networks or
telephone access in some areas and inability to perform
laboratory testing and other investigations [29]. Therefore,
further infrastructural development and countries’ digitaliza-
tion in all countries are required to achieve the full potential
of tele-neurology.

Nearly half of survey respondents (43%) said they were
not consulted by Governments or by international bodies
in the neurological care planning during COVID-19 pan-
demic, neither in the first nor in the second wave. However,
in some countries collaborations between patients and pro-
fessional organizations have been developed. For example,
an alliance between the Italian health-care system, the Ital-
ian Neurological Society (SIN) and the Italian Association
of Myasthenia (AIM) was developed to evaluate the needs
of vulnerable patients with neuromuscular diseases and to
maintain essential services by developing new and effective
solutions [30].

Finally, the dissemination of new tailored guidelines for
disease management and the influx of academic increasing
productivity about neurological manifestations associated
with COVID-19 [31] are globally still limited. This was
demonstrated when 37% of respondents expressed they were
unaware of the existence of national or international guide-
lines, of any type and for neurological patients in particular.
Inconsistent with our findings, there are several examples of
active involvement in dissemination of information useful
for neurological patients, such as for example the WEN, or
AAN or EAN or EFNA or WFNR guidelines for manage-
ment of neurological patients, or for provision of neuroreha-
bilitation, or the development of a website for neurological
guidelines created since April 2020 by a task force of 15
neurologists belonging to Boston University Medical Center
data. For this last the analyses of web analytics showed a
great interest of neurologists to get knowledge about current
treatment recommendations as well as about tele neurologi-
cal examination [32].

Limitations

Out of the 34 lay and scientific international organizations
involved, the response rate was low. In addition, presidents
of national associations may have not had access to all the
country’s information, so their responses might be incom-
plete. Although the international associations of adult and
pediatric neurology and related disciplines were invited;
very few scientific associations of a specific neurological
disease participated in the survey and most of the single
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disease organizations that responded to the survey, are
patients’ associations. In addition, associations of child neu-
rology only and of combined children and adults neurology
are more represented in our study. Given the high use of
rehabilitation treatments in pediatric age, this might explain
the high representation of disruptions in neurorehabilitation,
not reported in other studies.

Regional representation was not balanced, as only one
country from the SEAR region participated in the survey.
The majority of respondents were from Europe with a major-
ity of patients and scientific associations specialized in neu-
rological childcare. Also, only one association was from a
low-income country, which is limiting the information on
impact of COVID in this group of countries. In addition,
we did not study the degree of disruptions, the causes and
the mitigation strategies according to the stage of commu-
nity transmission of COVID-19. Moreover, the estimate of
the degree of disruption was subjective and was operator
dependent.

Conclusions

To the existing evidence of the magnitude of healthcare sys-
tems and healthcare delivery disruptions, this global neuro
survey is providing countries’ and regions’ perspectives,
more detailed and specific for a wide range of neurologi-
cal services. It highlights the threats that pandemics pose
to unprepared healthcare systems with specific emphasis on
the particularly vulnerable neurological services in LMIC,
but also in HIC. Results emphasize the multiple reasons
for the disruptions including: the role of previous lack of
targeted neurological policies, systems, and services; the
effects of governmental policies; the inevitable logistic fall-
outs of movement restrictions and of transportation limita-
tions; the lack of health workforce for neurological patients
worldwide; the lack of involvement in policy decision of the
neurological community in many countries on neurological
issues such as organization, care pathways reorganization;
ranking of national priorities; involvement of scientific or
patients’ organization in the political planning; without for-
getting the role of fear that many patients had on personal
safety. Our survey also confirms the need for most countries
to invest in the development of neurological health care at
policies, systems, and services levels in primary, secondary,
and tertiary care and thus in health personnel, education and
research and to support the development of infrastructures
to implement the use of telemedicine, which has also proven
to make neurologists able to reach most patients, even in
remote areas.

In line with the sentiment of “Building Back better”
this survey demonstrates that in every country there is
no health without brain health, but in many countries the
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COVID-19 pandemic has just highlighted pre-existing
problems, both for the scientific and for the patients’
organizations. The COVID-19 pandemic has shown that
these organizations have to be on the public health fore-
front in all countries and to contribute to the development
of public health decisions supporting adults and chil-
dren with neurological disorders. The global burden of
neurological disorders requires patient and professional
organizations to be able to respond to the global neurologi-
cal challenges in a timely manner. COVID-19 made the
world dramatically open the eyes on the needs of all, but
in particular of the most vulnerable such as the adults and
children with neurological disorders. Our survey provides
to decision makers and to the neurological community,
pathways for implementing mitigation strategies that can
last beyond the end of the pandemic so as to support all
in all countries, as no-one is safe until everyone is safe.
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