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Abstract
Objective: To characterize the experience of people with epilepsy and aligned 
healthcare workers (HCWs) during the first 18 months of the COVID-19 pandemic 
and compare experiences in high-income countries (HICs) with non-HICs.
Methods: Separate surveys for people with epilepsy and HCWs were distributed 
online in April 2020. Responses were collected to September 2021. Data were 
collected for COVID-19 infections, the effect of COVID-related restrictions, 
access to specialist help for epilepsy (people with epilepsy), and the impact of the 
pandemic on work productivity (HCWs). The frequency of responses for non-
HICs and HICs were compared using non-parametric Chi-square tests.
Results: Two thousand one hundred and  five individuals with epilepsy from 53 
countries and 392 HCWs from 26 countries provided data. The same proportion 
of people with epilepsy in non-HICs and HICs reported COVID-19 infection 
(7%). Those in HICs were more likely to report that COVID-19 measures had 
affected their health (32% vs. 23%; p < 0.001). There was no difference between 
non-HICs and HICs in the proportion who reported difficulty in obtaining help 
for epilepsy. HCWs in non-HICs were more likely to report COVID-19 infection 
than those in HICs (18% vs 6%; p = 0.001) and that their clinical work had been 
affected by concerns about contracting COVID-19, lack of personal protective 
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1  |   INTRODUCTION

The care of people with epilepsy changed extensively 
during the COVID-19 pandemic.1–3 In the early phase 
of the outbreak, many neurologists and epilepsy nurses 
were reassigned to intensive care units and acute 
medical services.4 Routine electroencephalogram (EEG) 
recording, face-to-face outpatient clinics, and video-EEG 
telemetry monitoring were suspended.5 Elective surgical 
procedures, such as intracranial EEG investigations and 
neuromodulation, were canceled.5,6 Access to antiseizure 
medications (ASMs) was also disrupted.7,8 Vulnerable 
populations, including older people, those from ethnic 
minorities, and people from lower socioeconomic 
backgrounds, were disproportionately affected by these 
changes.9–11 The disruptions caused by COVID-19 may 
have had greater impact on people in lower-income 
countries than those in more economically developed 
countries.

Following the rapid development and uptake of ef-
fective vaccines for severe acute respiratory syndrome 
(SARS)-CoV-2, beginning in late 2020, coupled with 
increasing natural immunity, the COVID-19 crisis has 
largely subsided. Attention is now being re-directed to-
wards improving care for people with chronic health con-
ditions in the event of future pandemics. While numerous 

studies have explored the experiences of people with epi-
lepsy and aligned healthcare workers (HCWs) during the 
COVID-19 pandemic in individual countries,12–22 there 

equipment, and the impact of the pandemic on mental health (all p < 0.001). 
Compared to pre-pandemic practices, there was a significant shift to remote 
consultations in both non-HICs and HICs (p < 0.001).
Significance: While the frequency of COVID-19 infection was relatively low 
in these data from early in the pandemic, our findings suggest broader health 
consequences and an increased psychosocial burden, particularly among HCWs 
in non-HICs. Planning for future pandemics should prioritize mental healthcare 
alongside ensuring access to essential epilepsy services and expanding and 
enhancing access to remote consultations.
Plain Language Summary: We asked people with epilepsy about the effects 
of COVID-19 on their health and healthcare. We wanted to compare responses 
from people in high-income countries and other countries. We found that people 
in high-income countries and other countries had similar levels of difficulty in 
getting help for their epilepsy. People in high-income countries were more likely 
to say that their general health had been affected. Healthcare workers in non-
high-income settings were more likely to have contracted COVID-19 and have 
the care they deliver affected by the pandemic. Across all settings, COVID-19 
associated with a large shift to remote consultations.

K E Y W O R D S

access to healthcare, mental health, pandemic response, seizure, telemedicine

Key points

•	 The frequency of COVID-19 infection in peo-
ple with epilepsy during the acute phase of the 
pandemic was similar in high-income coun-
tries (HICs) and non-HICs.

•	 People with epilepsy in HICs were more likely 
to report that COVID-19 measures affected 
their general health.

•	 There was no difference in the proportion of 
people with epilepsy in non-HICs and HICs 
reporting difficulty in accessing treatment.

•	 During the pandemic, there was a general 
pattern of declining mental health and reduced 
access to specialist epilepsy care.

•	 A shift to telemedicine consultations appears to 
have been widely and rapidly adopted in both 
HICs and non-HICs.
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have been few multinational studies in which experiences 
in high-income countries (HICs) and lower-income coun-
tries have been directly compared.23–26

In the initial phase of the global pandemic, the 
COVID-19 and Epilepsy (COV-E) study group developed 
and distributed online surveys designed to explore the 
impact of the virus and the public health measures in-
troduced in response to the crisis on epilepsy-related fac-
tors, general health, and access to treatment and on the 
personal health and working practices of the clinicians 
responsible for their care. Questionnaires were deployed 
on a global scale across countries of varying wealth. Data 
for the United Kingdom,27,28 United States,29 and Brazil30 
were previously reported. Here, we present a post-hoc 
analysis of the complete data set, with a focus on com-
paring data for HICs with those for non-HICs. Given the 
existing inequalities in epilepsy care globally, it was an-
ticipated that this might reveal similar disparities in the 
impact of the pandemic between those in non-HICs and 
HICs. We hypothesized that the indirect consequences of 
the pandemic on service reorganization may be as relevant 
to understanding the overall impact of the pandemic on 
individual well-being as the direct effects of COVID-19 
on general and epilepsy-related health. Combining the 
findings from the current analysis with those from similar 
surveys, we explore what changes might be necessary to 
return services to a more satisfactory level in the “post-
COVID-19” era and provide some suggestions to help mit-
igate the risks to people with epilepsy in future pandemics.

2  |   METHODS

2.1  |  Study design

Separate surveys were developed for people with epilepsy 
and HCWs with the involvement of several leading epilepsy 
organizations and charities, led by the UK charity SUDEP 
Action and the University of Oxford. Volunteers, including 
clinicians and people with epilepsy, piloted and iteratively 
improved the surveys. Once this group agreed on the ques-
tionnaires' content and format, they were made available 
online in April 2020 via the Jisc online survey platform for 
academic research (https://​www.​onlin​esurv​eys.​ac.​uk).

Initial surveys were in English and then translated into 
11 other languages. The surveys were piloted by a small test 
group convened across various global centers. Local lan-
guage versions were translated and then verified by native 
speakers. For the comparative analysis, countries were di-
vided into non-HICs and HICs based on World Bank classi-
fications, which are derived from estimations of per capita 
gross national income using the World Bank Atlas method.31 
The group of non-HICs included all countries classified by 

the World Bank as low-income, lower-middle-income, or 
upper-middle-income32 (see Tables 1 and 2).

Participants were required to be over the age of 18 years 
and be persons with epilepsy or HCWs involved in epi-
lepsy care. The surveys were primarily designed to gather 
quantitative data, with the option to provide qualitative 
data through free-text responses to some questions.

The study was approved by the University of Oxford 
Ethics Committee (Reference: R69353/RE001).

2.2  |  Measurements

2.2.1  |  Survey of people with epilepsy

2.2.1.1  |  Demographic data
Demographic data included age, gender, minority ethnic 
status, country of residence, and postal area.

2.2.1.2  |  Epilepsy and health background
Respondents were asked to provide information on their 
epilepsy type, seizure type(s) and frequency, presence 
of nocturnal seizures, antiseizure medications (ASMs), 
primary epilepsy care provider, number of specialist 
epilepsy consultations in the past year, unplanned/
emergency hospital admissions due to epilepsy in the 
past year, epilepsy associated injuries, and comorbidities. 
Respondents were also asked if they had contracted 
COVID-19 or self-isolated due to possible exposure.

2.2.1.3  |  Risk factors for epilepsy morbidity and 
mortality
Respondents were asked about changes in behavior, 
habits, and circumstances during the pandemic that 
might have been associated with increased epilepsy risk. 
Specifically, people were asked about their mental health 
status, alcohol and drug consumption, sleeping patterns, 
and changes to seizures.

People were asked whether they lived alone or with 
someone who could provide first aid.

Additionally, people were asked about aspects relating 
to communication with their epilepsy clinician in the pre-
vious 12 months, specifically whether they had discussed 
the following: ASM side effects, rescue medication, alco-
hol, contraception, driving, life changes, employment, 
mental health, pregnancy (where relevant), recreational 
drugs, safety aids, first aid, sleep, stigma, and sudden un-
expected death in epilepsy (SUDEP).

2.2.1.4  |  Access to healthcare
People were asked whether they had experienced dif-
ficulty in obtaining prescriptions for ASMs, changes to 
scheduled epilepsy appointments, and communication 

https://www.onlinesurveys.ac.uk
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with clinicians. Where changes in epilepsy care were 
reported, respondents were asked whether they were 
satisfied with the changes. Free text was encouraged to 
contextualize responses.

2.2.2  |  Survey of healthcare workers

2.2.2.1  |  Demographic data
Healthcare workers were asked to provide information on 
their age, gender, clinical role, country, and postal area of 
their place of work.

2.2.2.2  |  Health and well-being
Respondents were asked whether they had been infected 
with COVID-19, whether they had to self-isolate, and the 
extent to which the pandemic had affected their mental 
well-being and their comorbidities. They were also asked 
about the degree to which concerns for themselves, fam-
ily members, and colleagues, availability of personal pro-
tective equipment (PPE), testing, and social distancing 
had an impact on their productivity at work.

2.2.2.3  |  Delivery of services
HCWs were asked about changes to the provision 
of epilepsy care, including the proportion of clinical 
consultations that they conducted by telephone or video 
call before and during the pandemic. They were also asked 
about the availability of diagnostic tools and interventions, 
and the degree to which changes during the pandemic 
had affected their ability to diagnose and treat people with 
epilepsy.

Survey questions and response options are provided as 
supplementary material.

2.3  |  Dissemination

Survey dissemination was led by SUDEP Action. The 
surveys were shared on social media and promoted by 
multiple epilepsy support organizations, including, but 
not limited to:  BAND Foundation, Citizens United for 
Research in Epilepsy (CURE), Epilepsy Action, Epilepsy 
Foundation America, Epilepsy Research UK, Epilepsy 
Society, Epilepsy Sparks, the International Bureau for 
Epilepsy (IBE), and the International League Against 
Epilepsy (ILAE).

2.4  |  Data analysis

Survey responses were plotted by country and month 
along with the global burden of COVID-19 infections 

based on data from a public repository.34 Descriptive 
statistical analyses and non-parametric Chi-square 
tests were performed to compare the differences in the 
observed frequency of survey responses between non-
HICs and HICs, as defined by the World Bank.33 Statistical 
significance was set at 0.05. All visualizations and analyses 
were completed in Matlab R2018.

3  |   RESULTS

3.1  |  Survey of people with epilepsy

3.1.1  |  Population demographics

Responses were received from 2105 people with epilepsy 
in 53 countries spanning Africa, Asia, Australasia, Europe, 
North America, and South America. One thousand six 
hundred sixty-eight responses were from HICs, predomi-
nantly from the United States (n = 574); United Kingdom 
(n = 436); Australia (n = 308); and France (n = 100). The 
highest numbers of non-HIC responses were from Brazil 
(n = 200), India (n = 132), China (n = 33), and South Africa 
(n = 26). One person did not provide information on their 
country of residence and was therefore excluded from the 
comparative analyses. All countries from which at least 
one response was received are listed in Table 1.

In the combined dataset, the highest number of re-
sponses (27%) was in the 30–39 age group. Seventy-four 
percent of all respondents were female (see supplemen-
tary material).

3.1.2  |  Exposure to risk during the 
COVID-19 pandemic

3.1.2.1  |  Infection with COVID-19
The frequency of reported infection with COVID-19 was 
the same for non-HICs and HICs, with only a minority of 
respondents (7% in each group) indicating that they had 
been infected during the early phase of the pandemic that 
our data captures (Figure 1A).

There was no difference in the frequency of COVID-19 
infection between those who identified as belonging to 
an ethnic minority, and those who did not, in either the 
HIC group (p = 0.373; Figure  2A) or the non-HIC group 
(p = 0.597; Figure 2B).

3.1.2.2  |  Emergency care
A higher proportion of respondents in HICs than non-
HICs indicated that they had incurred injury or required 
emergency care for their epilepsy within the previous 
12 months (p < 0.001; Figure 1B).
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3.1.2.3  |  General health and well-being
Respondents in HICs were more likely to report that 
their health had been affected by measures implemented 
in response to the COVID-19 pandemic, regardless of 
whether they had personally contracted COVID-19 
(p < 0.001; Figure 1C). Respondents in HICs who iden-
tified as belonging to a minority ethnic group were 
also more likely to report that their health had been af-
fected compared to non-minority ethnic groups in HICs 
(p < 0.001; Figure 2E). In non-HICs, though, there was 
no difference in the proportion of respondents from mi-
nority ethnic groups and non-minority ethnic groups 
who reported that COVID-19 measures had affected 
their health (p = 0.655; Figure 2F).

There were no statistically significant differences be-
tween non-HICs and HICs in the proportions reporting 
changes in specific health outcomes related to increased 
mental health problems (non-HICs 5%; HICs 25%), dis-
rupted sleep patterns (non-HICs 3%; HICs 20%), change 
in seizures (non-HICs 2%; HICs 10%), increased alcohol 

consumption (non-HICs 0%; HICs 3%), or increased recre-
ational drug use (non-HICs 0%; HICs 1%).

3.1.2.4  |  First aid
Most people with epilepsy in non-HICs (64%) and HICs 
(71%) were living with at least one other person during 
the isolation/lockdown period, proximate to when they 
completed the survey. A similar proportion of respond-
ents (64% in non-HICs and 72% in HICs) indicated that 
they were living with someone who was aware of their 
epilepsy and who could provide first aid. Overall, people 
in HICs were more likely to respond affirmatively to ques-
tions on these topics than people in non-HICs (p ≤ 0.001 
and p ≤ 0.01, respectively).

3.1.2.5  |  Access to healthcare for epilepsy
There was no difference in the proportion of respondents 
in non-HICs (30%) and HICs (28%) who reported difficulty 
accessing healthcare services for their epilepsy during the 
pandemic (p = 0.259; Figure 1D).

F I G U R E  1   Impact of COVID-19 on people with epilepsy in non-HICs versus HICs. (A) Reports of COVID-19 infection during the 
study period were comparable between non-HICs and HICs (χ2 = 0.11; p = 0.914; N = 1888). (B) Individuals with epilepsy in HICs reported a 
significantly higher need for emergency care within the last 12 months than those in non-HICs (χ2 = 12.56; p < 0.001*; N = 2102), potentially 
indicative of baseline attendance patterns and what would be considered a necessary indication to attend the Emergency Department. 
(C) People with epilepsy in HICs reported a greater effect on health, regardless of being personally infected with COVID-19, than those in 
non-HICs (χ2 = 15.23; p < 0.001*; N = 2102). (D) No difference in accessing help was reported by people with epilepsy in non-HICs and HICs 
(χ2 = 1.28; p = 0.259; N = 2102).
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F I G U R E  2   Impact of COVID-19 on people with epilepsy from minority ethnic groups. (A and B) Reports of COVID-19 infection were 
comparable in minority ethnic groups and non-minority ethnic groups in (A) HICs (p = 0.373) and (B) non-HICs (p = 0.597). (C) Individuals 
from minority ethnic groups in HICs had greater difficulty accessing help for epilepsy than those from non-minority ethnic groups 
(p = 0.003). (D) There was no difference between minority ethnic groups and non-minority ethnic groups in the ability to access help for 
epilepsy in non-HICs (p = 0.625). (E) Individuals from minority ethnic groups in HICs were more likely to report that COVID-19 measures 
affected their health than those from non-minority ethnic groups (p < 0.001). (F) There was no difference between minority ethnic groups 
and non-minority ethnic groups who reported being affected by COVID-19 measures in non-HICs (p = 0.655). * indicates p < 0.005.
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Respondents in HICs who identified as belonging to a 
minority ethnic group were more likely to report difficulty 
in accessing epilepsy care than those from non-minority 
groups (p = 0.003; Figure  2C). There was no difference 
in accessing epilepsy care between minority and non-
minority groups in non-HICs (p = 0.625; Figure 2D).

3.2  |  Survey of HCWs

3.2.1  |  Population demographics

Surveys were completed by 392 HCWs in 26 countries. 
Ninety percent of the responses were from non-HICs, and 
60% were from Brazil. HCWs in the UK provided 60% of 
the responses received from HICs and 20% of the total re-
sponses for all HCWs. All countries from which at least 1 
response was received are listed in Table 2.

HCWs in non-HICs tended to be younger than those in 
HICs; 49% in non-HICs were under 40 compared with 18% 
under 40 in HICs. Fifty-eight percent of respondents were 
female (see supplementary material).

3.2.2  |  Exposure to risk during the 
COVID-19 pandemic

3.2.2.1  |  Infection with COVID
Most HCWs (total 74%: non-HICs 69%; HICs 83%) 
had not been infected with COVID-19 when they 
completed the survey. Only 14% of all respondents 
reported infection with COVID-19, with a significantly 
higher percentage in non-HICs (18%) than in HICs (6%; 
p = 0.001). Approximately 12% of HCWs said they had 
“possibly” been infected (non-HICs 13%; HICs 10% 
Figure 3A).

3.2.2.2  |  Need to self-isolate
Most HCWs (total 77%; non-HICs 76%; HICs 79%) had 
not needed to self-isolate or take time off work owing to 
a household member showing symptoms of COVID-19. 
Overall, 22% indicated that they had needed to self-isolate 
(non-HICs 23%; HICs 19%). There was no difference 
between non-HICs and HICs (Figure  3B), despite a 
significantly higher percentage of HCWs in non-HICs 
reporting infection.

3.2.3  |  Effect on work

3.2.3.1  |  Concern over infection with COVID-19
A significantly higher proportion of HCWs in non-HICs 
reported that concerns about developing COVID-19 had at 

least a moderate effect on their productivity at work (non-
HICs 69%; HICs 29%; p < 0.001; Figure 3C).

3.2.3.2  |  Concern over the availability of personal 
protective equipment
A significantly higher proportion of HCWs in non-HICs 
indicated that the availability of PPE had “some” or “sig-
nificant” impact on their productivity at work (non-HICs 
69%; HICs 34%; p < 0.001; Figure 3D).

3.2.4  |  Mental health

3.2.4.1  |  Impact of personal mental health and 
mental health of colleagues
HCWs in non-HICs were more likely to report that 
personal mental health concerns during the pandemic 
had “some” or “significant” impact on them than HCWs 
in HICs (non-HICs 68%; HICs 43%; p < 0.001; Figure 3E). 
Similarly, the proportion of HCWs reporting that concern 
for the mental health of colleagues had “some” or 
“significant” impact was higher in non-HICs (non-HICs 
85%; HICs 61%; p < 0.001; Figure 3F).

3.2.5  |  Changes in method of 
communication

During the pandemic, there was a trend in both HICs 
and non-HICs towards more clinical consultations by 
telephone or video conferencing (Figure 4).

Before the pandemic, 2% of HCWs in non-HICs indi-
cated that at least 50% of consultations were conducted 
by telephone, compared with 13% during the pandemic 
(p < 0.001). A greater shift was observed in HICs, where 
the percentage of HCWs who reported conducting at 
least 50% of clinical consultations by telephone increased 
from 7% before the pandemic to 70% during the pandemic 
(p < 0.001; Figure 4A).

In non-HICs, 1% of HCWs indicated that at least 50% of 
clinical consultations were conducted by video call before 
the pandemic, compared with 11% during the pandemic 
(p < 0.001). A similar percentage increase was observed 
for HCWs in HICs, among whom those who reported 
conducting at least 50% of consultations by video call in-
creased from 2% before the pandemic to 10% during the 
pandemic (p < 0.001; Figure 4B).

4  |   DISCUSSION

The current work represents one of the most extensive 
assessments of the effects of the COVID-19 pandemic on 
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people with epilepsy and aligned HCWs. It is one of very 
few analyses to compare data from HICs and non-HICs. 
Our findings highlight the challenges to maintaining 
specialist epilepsy care during the COVID-19 pandemic 
and build upon previously reported individual country 

data from the US, UK, and Brazil27–30 and that from other 
studies.23–26 We identified a pattern of declining mental 
health; increased stress, anxiety, and depression; reduced 
access to specialist medical care; and interruption to more 
basic care provision such as dependable access to ASMs. 

F I G U R E  3   Direct impact of COVID-19 on HCWs in non-HICs versus HICs. (A) The frequency of infection with COVID-19 was 
significantly higher in HCWs from non-HICs than HICs (χ2 = 10.69; p = 0.001; N = 345) despite (B) no significant difference in reported self-
isolation (χ2 = 0.936; p = 0.333; N = 392). Concern over COVID-19 infection (C) and concern over availability of COVID-19 testing services 
or personal protective equipment (D) led to significantly greater impact on reported work productivity in non-HICs than HICs (χ2 = 56.41; 
p < 0.001*; N = 392 and χ2 = 35.11; p < 0.001*; N = 392, respectively). Concern regarding personal mental health (E) and the mental health 
of colleagues (F) led to a greater impact on reported work productivity in non-HICs compared to HICs (χ2 = 22.88, p < 0.001*; N = 392 and 
χ2 = 30.25, p < 0.001; N = 392, respectively).
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We also present further evidence for the far-reaching con-
sequences of the pandemic on people with epilepsy be-
yond being directly infected with COVID-19.

In considering these impacts in the sections that follow, 
we make a number of recommendations for changes in 
healthcare provision for people with epilepsy. These align 
broadly with the actions proposed in the World Health 
Organization Intersectional global action plan on epilepsy 
and other neurological disorders (IGAP), which includes 
provision for better access to epilepsy services; closure of 
the treatment gap within countries; and better parity be-
tween high-income and lower-income countries.35

4.1  |  Effect on epilepsy, general 
health, and psychological well-being

Our results suggest that people with epilepsy in HICs 
were more likely to report that COVID-19 measures had 

affected their health despite similar reports of changes 
in seizures, disrupted sleep, and mental health problems 
with those in non-HICs. In tandem with other studies, we 
would suggest that overlapping factors around reduced 
access to healthcare, reorganization of community ser-
vices, and general societal changes all contribute to these 
findings.36

A systematic review and meta-analysis of studies ex-
amining the psychological impact of COVID-19 on people 
with epilepsy (28 studies with 7959 patients/caregivers) 
reported that 38.9% of individuals experienced anxiety, 
30.9% depression or adverse effects on mood, and 36.5% 
sleep disturbance.37 Those findings are very similar to 
HIC responses in the current study. Changes in each of 
these factors were lower in non-HIC settings. It is unclear 
why more people in HICs reported poorer mood and sleep 
outcomes. Appreciably, these were subjective responses 
relative to an individual's situation before the pandemic. 
It is possible, therefore, that there was an overall greater 

F I G U R E  4   Impact of COVID-19 on epilepsy clinic communication from pre- to during pandemic and visualized for non-HICs versus 
HICs. Visualizing the increased frequency of telephone clinics (A) and video conferencing clinics (B) from pre-pandemic (purple) to during 
the pandemic (red) for all HCWs, where each dot is a survey respondent (green lines indicate increased use, gray lines indicate same 
frequency of use, and yellow lines indicate less use). The majority of HCWs reported less than 10% of clinics were conducted by telephone 
or video-conferencing pre-pandemic compared with markedly higher usage during the pandemic. The shift in communication by telephone 
and video-conferencing is displayed in (C and D), respectively, for non-HICs (orange) and HICs (purple) by plotting pre-pandemic use on 
the x-axis and during pandemic use on the y-axis. Respondents from HICs reported a proportionately greater shift to telephone clinics than 
those in non-HICs whereas those from non-HICs were more likely to utilize video-conferencing.
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expectation at a group level in HICs and perhaps more 
resilience to mental and physical stresses in non-HICs. It 
is, though, apparent that planning epilepsy care in future 
pandemics should prioritize mental health management 
for all people with epilepsy to improve holistic well-being 
and reduce seizure risk.

Notably, respondents in HICs who identified as belong-
ing to a minority ethnic group were more likely to report 
both an overall effect of COVID-19 measures on their gen-
eral health, and difficulty in getting help for their epilepsy 
during the pandemic (see Section  4.2). Whether these 
findings might reflect existing disparities in access to gen-
eral and specialized epilepsy healthcare,38,39 the greater 
impact of COVID-19 on minority ethnic groups than other 
members of the population,40,41 or both of these factors is 
unclear from the data collected. Our findings do, though, 
underline the importance of addressing healthcare in-
equalities within countries as well as between countries.

4.2  |  Access to epilepsy treatment

A surge in canceled outpatient appointments, epilepsy-
related investigations, and inpatient treatments was 
characteristic of the early stages of the pandemic. As a 
result, many people with epilepsy were unable to access 
necessary medical care.42 Future pandemics may require 
a similar reallocation of resources to frontline healthcare, 
and it is essential to consider how best to maintain access 
to routine investigations such as EEG and MRI and 
elective surgical procedures such as intracranial EEG 
investigations, resective surgery, and neuromodulation.

In the first year of the pandemic, the ILAE published 
guidance for maintaining video-EEG investigations based 
on the necessity and urgency of each case.43,44 These re-
main valid and can be more generally applied to priori-
tize in-person appointments and procedures according to 
those in greatest need. Equally important is maintaining 
the safety of clinicians and medical technicians, especially 
those reassigned to frontline care. Whether specialist ep-
ilepsy clinicians should be routinely redeployed to acute 
medical care is outside of the scope of this study; however, 
alternative measures may be more efficient. For example, 
instead of reassigning people from their base specialty, 
epilepsy clinicians may offer enhanced access through 
a rapid-access outpatient clinic to reduce the burden on 
emergency services. Similarly, in future pandemics, ded-
icated diagnostic centers distal from hospitals providing 
acute care might offer a solution to the challenges of con-
tinuing to provide diagnostic consultations for people 
with new-onset seizures.

Effective healthcare delivery will require providing cli-
nicians with adequate PPE and mental health support to 

enable them to continue offering optimal treatment. Our 
study highlights that the effects of COVID-19 infection, 
access to PPE, and mental health concerns were a partic-
ular worry for HCWs in non-HICs. This socioeconomic 
inequity will require ongoing attention.

4.3  |  Telemedicine

One of the far-reaching changes to healthcare has been the 
shift to remote consultations delivered via telephone or 
video call. Over the past 3 years, most clinicians and those 
receiving treatment for chronic health conditions have 
used an increased number of telemedicine consultations, 
which is expected to continue. There remain, though, 
barriers to access, including inequity in the availability 
of requisite technologies and reduced technological 
aptitude in particularly vulnerable groups. Additionally, 
clinicians cannot perform physical examinations and 
specific clinical tests such as EEG or MRI during remote 
consultations. In the current study, most HCWs expressed 
lower confidence in diagnosing epilepsy remotely, which 
may lead to sub-optimal clinical care. Experiences with 
telemedicine during the pandemic have, however, shown 
that routine clinical care can be successfully delivered 
remotely,45,46 and there are clear positives to telemedicine, 
including easier review of people who find it challenging 
to travel to care settings and the ability to review people 
who need to self-isolate. In the post-pandemic context, 
people who are COVID-19 positive may not always have 
to cancel clinical appointments but might instead have the 
option of telephone or video. Similarly, if clinicians are 
COVID-19 positive, but well enough to continue working, 
they may be able to utilize remote consultations.

Perhaps surprisingly, data from the current study 
showed a greater shift to telephone, rather than video, 
consultations in HICs. The exact reasons for this are un-
certain but may have been associated with technical con-
siderations or concerns over data protection. Individual or 
clinician preference, ease of access, and convenience in 
taking a phone call rather than waiting in a virtual wait-
ing room may also contribute. It is also possible that video 
consultations were more widely used later in the pan-
demic, following the study period.

Previous surveys of people with epilepsy have reported 
greater acceptance of telemedicine in HICs than in lower-
income countries14,18,19,21,47 where access might remain 
more restricted.16,20 Telemedicine may, though, represent 
a valuable opportunity to improve the delivery of care in 
resource-poor settings, especially regions where attending 
in person requires traveling long distances, provided the 
obstacles to uptake can be overcome. This is equally true 
for disadvantaged groups in HICs.48 In part owing to the 
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pandemic, smartphone usage is increasing in low and mid-
dle income countries,49 which may lead to expanded access 
to healthcare and other resources for previously marginal-
ized people. This may, in turn, facilitate a greater degree of 
self-management through apps and other technologies.

5  |   LIMITATIONS

This study had several limitations. Survey data are 
susceptible to selection and recall bias, and it was 
impossible to verify that respondents met all the 
criteria for participation. Some questions may have 
been misinterpreted as there was no direct supervision 
when completing the survey. Future studies could try to 
incorporate standardized scales, for example, a score for 
depression or anxiety, when feasible.

Participation required internet access and familiarity 
with using computers, so individuals from resource-limited 
settings and those with more severe epilepsy or intellec-
tual impairment may not be adequately represented. This 
was reflected by the low proportion of responses from 
people with epilepsy in non-HICs. Sixty-three percent of 
responses from non-HICs came from countries classified 
as upper-middle-income countries. Data were, therefore, 
overall skewed to people with epilepsy in more resource-
privileged settings. Despite broad parity in per capita GDP 
among countries in the same World Bank classifications, 
there may be important disparities in income levels and ac-
cess to healthcare between countries in the same income 
group, between regions within the same country, and be-
tween individuals. It is difficult to determine, for example, 
whether respondents from Brazil and India, the countries 
that were best represented in their respective per capita 
GDP groups, were indicative of the general populations 
of those countries (data on personal income, for example, 
were not collected), or of other countries within the same 
World Bank groupings. Both Brazil and India are members 
of the BRICS (Brazil, Russia, India, China, South Africa) 
group of major developing nations, and India is one of the 
world's 10 fastest-growing economies.50 In the 2022 World 
Inequality Report, though, India was also ranked among 
the most unequal countries in terms of income and wealth 
distribution,51 factors which, together with demographic 
and healthcare disparities, underpinned relative COVID-19 
risk during the first year of the pandemic in that country.52 
The relatively small number of respondents from non-HICs 
reduced the statistical power of some of the analyses.

Countries experienced differing effects throughout the 
pandemic. Data were collected over an extended time win-
dow, but comparing responses received at different time 
points during the pandemic was not feasible. Responses 
received during a peak time of infection and periods of 

national lockdown in one country may not have been con-
current with similar experiences in other settings. The 
data are also relative; for example, respondents were asked 
to comment on changes to their situation before the emer-
gence of COVID-19, meaning that pre-existing disparities 
will be reflected in our data.

6  |   CONCLUSIONS

We present the results of one of the largest surveys of 
people with epilepsy during the time of COVID-19 and 
consider how the findings might influence epilepsy 
management in future pandemics. The frequency of 
COVID-19 infection was broadly comparable for people 
with epilepsy in non-HICs and HICs. However, those in 
HICs were more likely to report effects on general health 
and mental health from pandemic-related restrictions. 
Access to healthcare remained similar in non-HICs during 
the pandemic early stages, highlighting the resilience 
of HCWs in countries where limited access to PPE and 
greater impact on HCW mental health were reported. 
Positive findings include the rapid uptake of telemedicine, 
which may have lasting effects on open access to clinical 
consultations, particularly for those in resource-limited 
settings and those from minority ethnic groups.
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