Highlights

Impact of the COVID-19 pandemic on people with epilepsy: findings from the Brazilian
arm of the COV-E study

HIGHLIGHTS

1. The COVID-19 and Epilepsy (COV-E) global surveys were launched in Brazil during the
first wave of the pandemic

2. People with epilepsy reported worsening seizure control, psychosocial stress and
impaired mental health

3. There were difficulties in obtaining drug supplies because of cancelled appointments

4. Discussion of risk, including SUDEP, was infrequent even before the pandemic

5. The surveys remain open to enable new participants to enter data providing insights

as the pandemic evolves.
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Figure 1. Geographic distribution of survey responses by state in Brazil.

The states of Rio de Janeiro and Sao Paulo, both in the southeastern region, represented the
majority of the survey responses (65% and 17%, respectively), followed by the state of
Pernambuco (6%), located in the northeastern region of the country. Color bar denotes
absolute response numbers with dark blue indicating more than 42 responses in that state.
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Figure 2. Summary of epilepsy-related factors discussed between the healthcare team, patient with epilepsy and caregiver over the last 12 months

Aspects of epilepsy associated risk and epilepsy management, including SUDEP, were not often discussed including in periods prior to the pandemic. Total

number of respondents =101.
Abbreviations: ASMs- antiseizure medications; PWE- people with epilepsy; SUDEP- Sudden and Unexpected Death in Epilepsy.
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Figure 3. Role of health care worker respondents

The majority of HCW respondents were consultant neurologists with other respondents
comprised of other specialists and non-prescribing participants. (Total number of respondents
= 140).
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Figure 4. Summary of discussions relating to COVID between healthcare workers (HCWs) and
people with epilepsy

HCWs variably discussed aspects related to the pandemic such as anxieties related to COVID-
19, government safety advice and hand washing. Handwashing was, for example, discussed at
least most of the time by 81% of HCWs and anxiety related to COVID-19 in 77% of interactions.
(Total number of respondents = 140).
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Figure 5. COVID related incidence and mortality separated by states in Brazil

National data from Brazil showing absolute reported numbers of COVID cases (A) and deaths (B)
across 27 states in Brazil during the same time period as the epilepsy survey data collection. Sao
Paulo and Rio de Janeiro states are indicated by red arrows. The average number of cases per
state was 232,643 with Sao Paulo having the highest number with 1,241,000 cases (significantly
higher than the state average following z-score transformation, z = 4.20, ***p<0.001). The
average number of deaths per state was 6,397 with Sao Paulo and Rio de Janeiro having the
highest two death totals and significantly higher than the state average (42,110 deaths for Sao
Paulo, z=4.17, ***p<0.001 and 22,590 deaths for Rio de Janeiro, z=2.021, *p<0.05). All data was
obtained from the open-source repository https://cmmid.github.io/visualisations/lacpt using
data from Brasil.IO (municipality level).

Abbreviations: GO — Goias, MG - Minas Gerais, PA — Para, CE — Ceara, BA — Bahia, PR — Parana, SC - Santa Catarina,
PE — Pernambuco, TO — Tocantins, MA - Maranhao, RN - Rio Grande do Norte, Pl - Piaui, RS -Rio Grande do Sul, MT -
Mato Grosso, AC — Acre, SP - Sao Paulo, ES - Espirito Santo, AL — Alagoas, PB — Paraiba, MS - Mato Grosso do Sul, RO
— Rondonia, RR — Roraima, AM — Amazonas, AP — Amapa, SE — Sergipe, RJ - Rio de Janeiro, DF - Distrito Federal.
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Figure 6. Survey responses in Sao Paulo and Rio de Janeiro states compared to the rest of Brazil
Representative sample of survey results divided by geographic areas of Sao Paulo & Rio de
Janeiro (SP & RJ) compared to the rest of Brazil from people with epilepsy, caregivers and health
care workers (HCW). Sao Paulo (SP) and Rio de Janeiro (RJ) were grouped to reflect areas of high
COVID-19 disease burden compared to the rest of the country. Responses from the people with
epilepsy survey (A-C), caregivers (D) and HCW (E) show no notable difference in responses
between SP & RJ combined compared to the rest of Brazil. Statistically, there was no significant
difference between the geographic categories based on x2-testing (P > 0.05) in each of these
survey questions. This suggests the effect of COVID-19 on epilepsy was not directly related to
virus incidence and mortality during the time of the survey.
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Table 1. Demographics of the cohort including sex, age and ethnicity of Brazilian participants.
The under-18 years responses correspond to caregivers completing the caregiver survey for
children with epilepsy.

People with Caregivers Healthcare workers
epilepsy
N 48 53 140
Sex
Female (% within group) 28 (58%) 30 (57%) 86 (61%)
Age group in years (%)
<18 12 (23%)
18-29 10 (21%) 10 (19%) 27 (19%)
30-39 16 (33%) 8 (15%) 50 (36%)
40-49 7 (15%) 9 (17%) 34 (24%)
50-59 10 (21%) 8 (15%) 21 (15%)
>60 5 (10%) 6 (11%) 8 (6%)
Minority ethnic group (%)
Yes 4 (8%) 7 (13%)
No 34 (71%) 28 (53%)
Not sure 8 (17%) 10 (19%)
Prefer not to say 2 (4%) 8 (15%)
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Impact of the COVID-19 pandemic on people with epilepsy: findings from the
Brazilian arm of the COV-E study

HIGHLIGHTS

1. The COVID-19 and Epilepsy (COV-E) global surveys were launched in Brazil during the
first wave of the pandemic

2. People with epilepsy reported worsening seizure control, psychosocial stress and
impaired mental health

3. There were difficulties in obtaining drug supplies because of cancelled appointments

4. Discussion of risk, including SUDEP, was infrequent even before the pandemic

5. The surveys remain open to enable new participants to enter data providing insights

as the pandemic evolves.



ABSTRACT
The COVID-19 pandemic has had an unprecedented impact on people and healthcare services.
The disruption to chronic illnesses, such as epilepsy, may relate to several factors ranging from
direct infection to secondary effects from healthcare reorganization and social distancing
measures.

Objectives: As part of the COVID-19 and Epilepsy (COV-E) global study, we ascertained the
effects of COVID-19 on people with epilepsy in Brazil, based on their perspectives and their
perspectives-those-of those of their caregivers. We also evaluated the impact of COVID-19 on
the care delivered to people with epilepsy by healthcare workers.

Methods: We designed separate online surveys for people with epilepsy and their caregivers. A
further survey for healthcare workers contained additional assessments of changes to working
patterns, productivity, and concerns for those with epilepsy under their care. The Brazilian
arm of COV-E initially collected data from April to November 2020 during the country's first
wave. We also examined national data to identify the Brazilian states with the highest COVID-
19 incidence and related mortality. Lastly, we applied this geographic grouping to our data to
explore whether local disease burden played a direct role in difficulties faced by people with

epilepsy.

Results: Two hundred and forty-one people returned the survey, 20% were individuals with
epilepsy (n = 48); 22% were caregivers (n = 53) and 58% were healthcare workers (n = 140).
Just under half (43%) of people with epilepsy reported health changes during the pandemic,
including worsening seizure control, with specific issues related to stress and impaired mental
health. Of respondents prescribed antiseizure medication, 11% reported difficulty taking
medication on time due to problems acquiring prescriptions and delayed or cancelled medical
appointments. Only a small proportion of respondents reported discussing significant epilepsy-
related risks in the previous 12 months. Analysis of national COVID-19 data showed a higher
disease burden in the states of Sao Paulo and Rio de Janeiro compared to Brazil as a whole.
There were, however, no geographic differences observed in survey responses despite
variability in the incidence of COVID-19.

Conclusion: Our findings suggest that Brazilians with epilepsy have been adversely affected by
COVID-19 by factors beyond infection or mortality. Mental health issues and the importance of
optimal communication are critical during these difficult times. Healthcare services need to
find nuanced approaches and learn from shared international experiences to provide optimal
care for people with epilepsy as the direct burden of COVID-19 improves in some countries. In
contrast, others face resurgent waves of the pandemic.

Keywords: Coronavirus, Epilepsy risk, Non-communicable disease, Seizures, SUDEP



1. Introduction

The COVID-19 pandemic has led to a dramatic loss of life and a massive increase in
health burden worldwide [1]. While the direct effects of COVID-19 are well
documented, the clinical community is still trying to understand the pandemic's
indirect impact on specific groups with differential vulnerabilities, particularly in low
and middle-resourced countries [2-4].

Brazil has been significantly affected by the COVID-19 pandemic [5,6]. The first
wave, in Brazil, lasted until November 2020 and involved more than 6 million cases
with about 172,000 attributable deaths (https://covid.saude.gov.br/) [7]. In response,
health service provision underwent a significant reorganization to address COVID-19
pressures. The impact on services for people with non-communicable diseases,
especially those with associated risk, has been considerable [8-10].

It is estimated that at least three million people have epilepsy in Brazil [11].
People with epilepsy are, overall, not considered to be at greater risk for COVID-19
infection or of developing a more severe form of the disease [12-18]. Other factors,
including difficulty obtaining antiseizure medications (ASMs) and problems in accessing
the health system, may play a role in worsening seizure control and exacerbating
comorbidities in this group [19-30].

Many epilepsy services were suspended early in the pandemic, including
routine electroencephalography (EEGs), face-to-face outpatient clinics, and EEG-video-
telemetry monitoring. Epilepsy surgery and vagus nerve stimulator (VNS)
implantation/adjustments were postponed or cancelled [16,31,32]. Many neurologists
were re-deployed to 'front lines' or Intensive Care Units to manage people with COVID-
19, while others moved to remote working as they were in a high-risk group [8,32-34].
People with epilepsy and their caregivers stopped attending clinics due to restrictions,
and remote consultations were increasingly used [35-37]. While necessary, such
actions may have unintended consequences, including, for example, difficulties in
obtaining ASM prescriptions during a lockdown or restrictive social isolation measures.

To understand problems that people with epilepsy faced during the pandemic,
the COVID-19 and Epilepsy (COV-E) Study launched online surveys for people with
epilepsy, caregivers and healthcare workers (HCWs). The aim was to assess the impact
of the pandemic on health and wellbeing, exploring themes such as health status,
interactions with health services, and risk communication. We also asked HCWs about
changes in their working patterns, productivity, and concerns for those under their
care. Survey responses were compared with national data on virus incidence and
mortality along geographic dimensions that measure COVID-19 disease burden. While
the complete study has achieved a global reach, here we present the Brazilian data.

2. Methods

2.1. Study design


https://covid.saude.gov.br/

The study design has been described previously [29]. In brief, we used separate
surveys for people with epilepsy, primary caregivers and HCWs involved in epilepsy
care (https://sudep.org/epilepsy-risks-and-covid-19-survey-people-
epilepsy?fbclid=IwAROMS5ATaHN9iU1CDIZmkcEntyZH1saE4Y t1luTuvxxYBF4JF2z9mRmc
iJdk) [38]. The surveys were piloted in the United Kingdom (UK). Originally the surveys
were in English but have since been translated into eight languages, including
Portuguese, for people with epilepsy and caregivers. The HCW survey in Brazil was in
English, as there is a broad familiarity with English among health professionals. Surveys
are hosted on the Jisc web platform (https://www.onlinesurveys.ac.uk/) [39].

The surveys' focus was on collecting quantitative data, but the option to submit
qualitative responses was available through free-text answers. Data entry was
anonymous and quantitative responses were analyzed in aggregate. The University of
Oxford Ethics Committee approved the study (Ref.: R69353/RE001).

2.2. Measurements

2.2.1. Demographics

People with epilepsy provided background information, including age, sex,
ethnic background, and postcode information. Caregivers provided the same
information about those for whom they care.

Healthcare workers provided similar demographic information, their primary
role, and their specialties.

2.2.2. Epilepsy type/health background

We asked people with epilepsy and caregivers about epilepsy characteristics,
including type and frequency of seizures and access to healthcare (planned
appointments and emergency settings) in the previous 12 months.

We asked about the possibility of COVID-19 infection and the need to self-
isolate due to contact exposure. We asked HCWSs about their COVID-19 concerns
affecting work, seeing people, and their experience in utilizing online platforms.

2.2.3. Risk factors for epilepsy morbidity and mortality

We probed about changes to seizures, sleep, alcohol and drug consumption,
and mental health status. Surveys did not use validated questionnaires but were
instead aimed at obtaining a breadth of representative information.

We explored discussion of risks for epilepsy morbidity and mortality between
the participant and their clinician in the previous 12 months, including ASM side
effects, rescue medication, alcohol, driving, life changes, employment, mental health,
sleep, contraception, pregnancy (when applicable), recreational drugs, safety aids, first
aid, stigma and discussion about Sudden Unexpected Death in Epilepsy (SUDEP).

We asked HCWs about their confidence in diagnosing epilepsy remotely,
whether the reduced availability of investigations affected their ability to diagnose and
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treat seizures and if their approach to ASMs management had changed. We enquired
about their views on how the pandemic affected seizure frequency and mental health.
HCWs were also asked whether they had discussions about risk, COVID-19 prevention,
and whether they were proactively contacting vulnerable groups.

2.2.4. Access to healthcare
We asked people with epilepsy about the impact of the pandemic on
healthcare access and if they had been satisfied with these changes or not.

2.2.5. Caregiver survey
The caregiver survey mirrored that for people with epilepsy to ascertain the
impact of the COVID-19 pandemic on the individual through a caregiver's perspective.

2.3. Dissemination

SUDEP Action led survey dissemination, and the surveys were shared via social
media platforms, individually, and through collaboration with Brazilian Organizations
of Epilepsy.

2.4. National data on COVID-19 disease burden

National data on COVID-19 incidence and mortality were obtained from the
open-source repository https://cmmid.github.io/visualisations/lacpt using data from
Brazil. 10 (see links for more information) [40]. This data source with a high temporal
and geographic resolution provides updated cumulative numbers of COVID-19 cases
and mortality every second day from March 2020 onwards for each of the 27 Brazilian
states. We used these data for analysis and comparison with the epilepsy survey data.

2.4. Data analysis and statistical testing

We collected data in Brazil from April to November 2020, during the first wave
of COVID-19. We categorized the returns and compared qualitative and quantitative
data relating to i) demographic; ii) reported health outcomes; iii) awareness of risk; iv)
access to epilepsy care. Data analyses used descriptive statistics and qualitative coding
of free-text data. Qualitative analysis on free-text answers was performed by
identifying common themes and using terms, such as "anxiety" and "stress", across
different participants.

Each survey was first analyzed individually, utilizing descriptive statistics and
cross-tabulation of data using tools provided by Jisc [39]. Data were then exported into
Microsoft Excel, and cross-comparisons of individual persons with epilepsy, caregiver
and HCW surveys were made.

We performed comparisons between the national COVID-19 disease burden
and epilepsy survey data on Matlab R2019b. We modeled state case incidence and
mortality as Gaussian distributions followed by a z-statistic transformation to compare
with state averages. A value greater than two standard deviations away from the mean
was considered statistically significant based on a two-tailed p-z pairing. Differences in
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the survey responses between the states of Sao Paulo and Rio de Janeiro were
compared to those from the rest of Brazil using Chi-Square (x2)-testing.

3. Results

We received 241 completed surveys, 20% from those with epilepsy (n = 48),
22% from caregivers (n = 53) and 58% from HCWs (n = 140) (Table 1). Caregivers
completed the surveys based on their impression of the pandemic’s impact upon the
person with epilepsy for whom they cared. Data from surveys completed in
Portuguese were converted and amalgamated with data provided in English.

3.1. Population demographics

3.1.1. Geographical distribution

We received responses from 17 states, covering all regions of Brazil (Figure 1).
Of all responses, 82% came from Rio de Janeiro and Sao Paulo, the most populous
states (comprising about a third of the Brazilian population).

3.1.2 Sex and Age
There were more responses from females and those below 60 years of age (see
Table 1 for details).

3.1.3 Relationship between the caregiver and the person with epilepsy

Of the 53 caregiver respondents, 49% (n = 26) were one of the parents of the
person with epilepsy; 19% (n = 10) a close relative and 17% (n = 9) a partner or
spouse. One carer was a guardian and 13% (n = 7) reported an unspecified caregiver
relationship to the person with epilepsy.

3.2. Exposure to risk during the COVID-19 pandemic
3.2.1. Health and wellbeing

Thirty-one percent of respondents from the people with epilepsy and caregiver
surveys (31/101) reported changes in their health/ the health for the person for
whom they care. Qualitative data analysis of free-text responses indicated that worse

seizure control was a significant issue with "stress", “anguish”, and “fear” related to
the pandemic restrictions and contracting the virus, acting as contributing factors.

3.2.2. Access to healthcare

3.2.2.1 Prescriptions.

Overall, 44/97 (45%) reported problems in obtaining prescriptions during the
pandemic. When combining individuals and caregiver responses, of those who take
ASMs (97/101), 11% reported difficulties taking medications on time (11/97). Difficulty
in obtaining prescriptions and altered or canceled medical appointments were
described as contributing factors.



3.2.2.2 First aid.

Nine percent of individuals lived alone during lockdown or restrictive measures
of social isolation (9/101). Of the 92 who reported living with someone, only three did
not live with someone who could provide first aid in case of a seizure.

3.2.2.3. Emergency care.

Thirty-three percent of individuals and caregiver surveys reported injuries or a
need for emergency care due to epilepsy during the previous 12 months (33/101),
including a report of hospitalization due to serial seizures. Twenty-four percent of this
group reported head trauma (8/33) and 15% facial trauma (5/33). Trauma to the limbs
was reported by 27% (9/33), including fractures, skin lacerations and burns. One
person reported spinal trauma.

3.2.2.4. Epilepsy services.

Sixty-one percent of respondents reported changes in scheduled medical
appointments (62/101), mainly delayed face-to-face consultation. One person
reported difficulty making a new appointment, and one did not receive a VNS
adjustment at the scheduled time. Forty-four percent (27/ 62) reported not being
satisfied with these changes. Thirty-two percent (32/101) found difficulties in receiving
help from healthcare providers (HCPs). Qualitative analysis showed that the most
frequent concerns were difficulties with canceled or rescheduled medical
appointments and fear of COVID-19 infection when attending hospitals or health units.

3.2.3. Risk awareness

We asked individuals and caregivers about interactions with HCWs and how
well epilepsy risk factors were discussed in the previous 12 months. Sixty-one percent
of respondents recall discussions on sleep and epilepsy (62/101); 56% had discussed
mental health and stress (57/101); 46% had spoken about the impact of epilepsy on
friends and family (46/101). SUDEP was the least considered topic, with only 8%
recalling this being discussed (8/101) (Figure 2).

3.3. Analysis of special groups

3.3.1. Ethnic minorities

All 11 respondents who considered themselves a minority ethnic group
regularly saw epilepsy health professionals. Visit frequency was between two to six or
more yearly. All reported living with someone who could assist in case of seizures.
Seventy-three % (8/11) reported generalized seizures, and 64% (7/11) seizures during
sleep. Two suffered epilepsy-related injuries in the previous 12 months. Thirty-six
percent (4/11) reported difficulty getting help from health services. Of this group, only
one recalled discussing SUDEP in the previous 12 months.

3.3.2. People with epilepsy aged over 60 years

Eleven responders with epilepsy were over the age of 60 years. The most
prevalent comorbidities in this group were hypertension, heart disease, lung disease,
intellectual and memory difficulties. There was one report of non-epileptic seizures.



One respondent stated that COVID-19 measures triggered changes in health due to
anxiety. None reported problems taking medication on time. All were living with
someone aware of their epilepsy and provided first aid. All respondents found it
challenging to get help for epilepsy needs during the pandemic, mainly due to
modified or canceled appointments and the difficulty of acquiring ASM prescriptions.

3.4. Healthcare worker survey

Most HCWs were general neurologists (51%, n = 72), followed by neurologists
with a special interest in epilepsy (14%, n = 19). Only a small number of non-
prescribing HCWs, such as psychologists and nurses, completed the survey (Figure 3).
Fifty-seven percent of HCWs (n = 80) saw adults with epilepsy; 28% (n = 39) were
involved in the care of both adults and children; 14% (n = 19) only saw children with
epilepsy. Two HCWs responded ‘other’ when describing their role, further specifying
their answers as ‘adult and elderly’ and ‘adult and teenager’. Fourteen percent (n =
20) had been infected and 18% (n = 25) had possibly been infected by COVID-19.
Twenty-one percent (n = 30) had to self-isolate. Overall, 86% (120/140) of HCWs were
less confident in diagnosing epilepsy remotely than when seeing people face-to-face.
Most HCW responses came from Rio de Janeiro (65%, n = 91), followed by Sao Paulo
state (12%, n = 17).

The approach to prescribing ASMs had not changed for 71% (n = 99), while
around half had a similar approach to withdrawing ASMs during the pandemic as
before (53%, n = 74). Fifty-six percent (79/140) reported that they did not notice
changes in people's seizure frequency. Around a third (48/140), however, perceived
increased seizures, attributing this to alterations in mental health, difficulty obtaining
prescriptions, and reduced access to pre-scheduled consultations. Healthcare workers
stated that they also discussed specific COVID-related subjects (e.g., anxieties during
the pandemic (45%); governmental advice on prevention (31%); handwashing (60%))
with people with epilepsy and their caregivers (Figure 4).

3.5. National COVID-19 disease burden by state

National COVID-19 data on disease burden show a disproportionate
distribution of case incidence and mortality among the 27 states. These absolute
numbers do not consider relative population density or proportional healthcare
resources but represent a pragmatic, geographic division of disease burden. During the
period of survey collection, the state of Sao Paulo had the highest COVID-19 incidence
with 1,241,000 cases which was significantly greater (z = 4.20, ***p<0.001) than the
average number of 232,643 cases per state during the time of the study (Figure 5A).
The states of Sao Paulo and Rio de Janeiro had the highest numbers of COVID-19
deaths (42,110 deaths, z=4.17, ***p<0.001 and 22,590 deaths, z=2.021, *p<0.05) and
were significantly higher than the 6,397 average deaths per state (Figure 5B).

3.5.1. Epilepsy survey responses between the states of Sao Paulo and Rio de Janeiro
compared to the rest of Brazil

Combining survey data from the states of Sao Paulo and Rio de Janeiro and
comparing these to survey responses from the rest of Brazil (where COVID-19 impact
was significantly lower), there were no notable differences in responses related to the



impact of COVID-19 based on this geographic division. x2-testing showed no significant
difference between individual questions, and further multiple comparison adjustment
was not performed for this reason. A representative sample of survey responses is
shown in (Figure 6).

4. Discussion
The COVID-19 pandemic has had an unprecedented public health impact
[41,42]. We assessed views of people with epilepsy, their caregivers and HCWs in
Brazil, one of the countries most adversely affected by the pandemic [5,43]. Our
results provide further evidence that the indirect burden of the virus is considerable,
and we have explored specific factors that may have contributed to this effect.

While some people with epilepsy did not report significant changes, a
proportion experienced a decline in their health and wellbeing. Increased stress levels
due to difficulties in accessing health services, obtaining ASMs, changing or cancelling
medical appointments, and anxiety around being infected by attending clinical sites
were often highlighted. These factors made access to healthcare even more complex
and may explain why all people aged 60 or over, even if living with someone capable of
caring for them, reported difficulties during the pandemic. Also, these effects had a
real impact, resulting in increased seizures and incidents requiring medical attention.

To assess whether the effects of the pandemic seen in the survey responses
were related to the number of infections and deaths for COVID-19, we applied a
geographic stratification. We combined survey responses from Sao Paulo and Rio de
Janeiro, the two states with the highest number of cases and deaths, to the rest of
Brazil. Similar to previous studies, our results suggest that the effects of COVID-19 in
people with epilepsy and their caregivers are not directly related to infection case
number or mortality [16,17,21]. Instead, the reported impact on health and wellbeing
more likely reflects individual experiences of public health measures and countrywide
changes in healthcare such as resource reallocation, change to telemedicine, and
alternative arrangements for obtaining ASM prescriptions.

Comparing survey findings from the Brazilian and British arms of the COV-E
study yielded valuable insights [29]. Less than ten percent of those with epilepsy lived
alone in Brazil compared to over a quarter (n = 112) in the UK, likely reflecting social
and cultural constructs. Despite differences in such home support structures and
national health provision, similar proportions of people with epilepsy reported health
changes, leading to worsening seizure control [29]. Respondents in the UK and Brazil
highlighted mental health issues and increased stress levels as the leading causes for a
decline in wellbeing [29]. While such factors were perhaps less appreciated in the early
stages of the pandemic, optimizing mental health support, particularly for vulnerable
people such as those with epilepsy, is crucial.

Healthcare worker data suggested changes to clinical practice resulting from
less availability of investigations and face-to-face review. The increased use of
telemedicine, also observed in results from the UK, reflects the pandemic's effect on



how medicine is practiced. During the pandemic, Brazilian regulators relaxed
telemedicine rules, leading to an expanded use. However, these services were not
physically or financially accessible to all, particularly for those without private health
insurance [35,36]. Notably, in the UK and Brazil, clinicians felt less confident at
diagnosing epilepsy through telemedicine than they did when performing face-to-face
reviews [29].

During the pandemic, when risks to people with epilepsy are higher, there is an
increased need to discuss key epilepsy-associated risks [29]. Despite this, just over half
of respondents reported discussions with HCWs about sleep and mental health and
stress. Other aspects of epilepsy-associated risk and management, including SUDEP,
were mentioned even less frequently. Reluctance to discuss these issues remotely or in
shorter face-to-face consultations due to restriction measures may be attributable to
the healthcare professional, the person with epilepsy, or both. As health services
reconstitute, a proportion of clinical work will likely continue to be performed by
telemedicine. Therefore, it will be essential to ensure that risk communication is not
diluted further still through remote consultations.

Brazil is now experiencing a second wave of COVID-19, resulting in over 500,000
deaths. According to the Brazilian Ministry of Health, more than 17 million people have
been infected with a case fatality of 2.8% [7]. Brazil has the third-highest number of
cases in the world (https://healthmap.org/covid-19/) [44, 45]. Therefore, the
importance of identifying and understanding the factors that affect vulnerable groups'
health and wellbeing during the pandemic cannot be overstated.

5. Limitations

The overarching COV-E study's limitations have been previously described [29]. A
central issue is the survey's self-reported nature. HCWs provided a large proportion of
the Brazilian data, and it will be essential to continue ongoing efforts to improve access
for people with epilepsy and their caregivers. We also plan to keep the surveys open
and enable people to complete them sequentially to understand better how responses
may evolve during the pandemic. There may be future opportunities to add more
quantitative elements to data capture, for example directing participants to relevant
questionnaires on quality of life and mood. An element of socioeconomic bias may
also exist as these surveys required access to a computer, and some information was
disseminated on platforms such as social media. These factors could have contributed
to the disproportionate number of participants from Rio de Janeiro and Sao Paulo.

The survey covered all regions, but Brazil has continental dimensions, and a large
proportion of answers came from the southeast region. Concentrated data provided
valuable information from the most populous and socio-economically developed parts
of the country that could then be compared to other states. Epilepsy centers in public
hospitals offered varying degrees of free remote assistance, but the surveys did not
involve questions about remuneration for telemedicine consultations from private
HCPs. Shortages of physicians and other epilepsy dedicated professionals to more
limited access to health services and the internet in socio-economically disadvantaged
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cities or regions around the country may have masked an even more complex reality of
what those with epilepsy have experienced the current pandemic.

6. Conclusions

Our study offers additional insights on the effect of COVID-19 on those with
epilepsy and epilepsy care services beyond factors directly related to viral infection or
mortality. We highlighted the need to address mental health issues and the
importance of maintaining good communication during such times. Comparing
responses from the UK and Brazil shows several similarities and some significant
differences. Governments and policymakers will need to consider individual nuances
to optimizing national healthcare as services reconstitute and learn from shared
international experiences.
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