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Background: The coronavirus disease 2019 (COVID-19) outbreak impacted the lives of worldwide people
with epilepsy (PWE) in various aspects, particularly in those countries most significantly affected by this
pandemic, such as Brazil. We aimed to investigate the prevalence of depressive symptoms in PWE and
their correlation with epilepsy features and access to treatment.
Methods: PWEwere invited to answer a cross-sectional online-based survey to assess and rate depressive
symptoms using the NDDI-E during the first year of the COVID-19 pandemic and its relation to multiple
lifestyles epilepsy clinical aspects.
Results: A total of 490 PWE were recruited. The prevalence of depressive symptoms during the COVID-19
pandemic was 35.3% (cutoff score > 15 on NDDI-E). The factors associated with higher NDDI-E scores
were: female sex, increased seizure frequency, barriers to access to their treating physician and anti-
seizure medication, and unemployment. Regarding the pandemic impact on PWE healthcare, 29.2%
reported restricted access to their medication, 46.1% barriers to access their physicians, 94.2% had their
consultations canceled due to the pandemic, and 28.4% had seizure worsening in this period.
Conclusion: The COVID-19 pandemic affected PWE access to the healthcare system. Depressive symp-
toms were more severe in patients with higher seizure frequency who had difficulties obtaining proper
medical care. The COVID-19 pandemic may impact the healthcare and mental wellbeing of patients with
chronic diseases such as epilepsy. Nevertheless, prospective studies on epilepsy and COVID-19 are still
lacking.

� 2021 Elsevier Inc. All rights reserved.
1. Introduction

Epilepsy is a chronic non-communicable neurological disease
that affects around 50 million people worldwide [1] and has social,
psychological, and cognitive repercussions [2]. People with epi-
lepsy (PWE) have a higher risk of associated psychiatric comorbidi-
ties [3], depression being one of the most prevalent. Depression is
3–10 times more frequent in those with epilepsy [4,5], with an
estimated overall active disorder prevalence of 23.1% and an esti-
mated odds ratio (OR) compared with individuals without epi-
lepsy, of 2.77 [5]. Although depressive disorder and symptoms
can impact the quality of life and epilepsy outcomes, it is fre-
quently overlooked in PWE [3,4].

Furthermore, since late 2019, the coronavirus disease (COVID-
19) pandemic has brought several challenges and restrictions to
people’s lives, possibly decreasing mental health status and com-
prehensive care for PWE. Some studies found depression rates
ranging from 39% to 47% in PWE during the pandemic [3,6–8].
The majority of them conducted in high-income countries docu-
mented that PWEs’ rates presented higher depressive symptoms
than the general population [3,6]. Even though the authors could
not establish a direct correlation, one might hypothesize that low-
ered healthcare access and social and economic impacts of the pan-
demic could be implicated [7,8].

Brazil, and its 210 million inhabitants, is a country with pro-
found social and economic disparities and has been significantly
impacted by the COVID-19 pandemic, with high death and trans-
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missibility rates. According to the World Health Organization
(WHO), 2–3% of its population may have epilepsy [9,10], and
depression prevalence is estimated to be 5.8%, according to the
World Health Organization (WHO), one of the highest in the world
[11]. Considering the Brazilian populational scenario and chal-
lenges, further investigation into depression and the pandemic’s
impact on PWEs is necessary. To the best of our knowledge, scarce
data focus on the effects of the pandemic in Brazil [12].

Therefore, we conducted an online-based survey to assess and
rate depressive symptoms among PWE in Brazil during the
COVID-19 pandemic and its relation to multiple lifestyles and clin-
ical aspects of PWE.
Fig. 1. Brazilian respondents from all its geographical regions (Brazil is the fifth
largest country globally, with a total area of 8 million km2 and 210 million
inhabitants).
2. Material and methods

This is a cross-sectional study, conducted via an online survey
(Google Forms) and by means of phone-based interviews with
one of the researchers (RMC), from March 2020 to January 2021,
during the first year of the COVID-19 pandemic in Brazil. The sur-
vey could be answered by PWE or their caregivers (for minor aged
PWE or those with any neurological disability, needing assistance).

2.1. Participants

Patients were identified from secondary and tertiary epilepsy
center databases and through patient associations from all Brazil-
ian territory, from both public and private practices. Patients were
reassured that their treatment was not related to this study and
that healthcare follow-up would be provided despite their willing-
ness to participate. The anonymity of the data was guaranteed, and
the personal information (i.e., name) not relevant to the study was
not included in the central database for analysis.

All respondents had a minimum age of 16 years, patients had a
definite diagnosis of active epilepsy, under treatment with anti-
seizure medication (ASM), and were regularly followed up in spe-
cialized epilepsy centers.

The exclusion criteria comprised patients with functional sei-
zures and a history of intellectual disability that would prevent
them from answering the survey. We also excluded patients with
a current major psychiatric disorder or with an acute deterioration
unable to understand the questionnaire’s nature.

2.2. Instruments

Patients were invited to participate in the study by phone and
social media, with the aid of announcements through a patient
organization (Associação Brasileira de Epilepsia – ABE). The nature
and length of the questionnaire were primarily explained, and
afterward, they received an online form. One researcher could help
those who needed assistance through telephone calls or their care-
givers. The questionnaire was custom designed for this study to
collect demographic and clinical information:

1. Demographics: age, sex, educational level, employment status
(before and during the pandemic), financial circumstances,
and family members;

2. Epilepsy-related factors: age at epilepsy onset, duration of dis-
ease, use of ASMs;

3. Routine and habits during the pandemic: changes in their
daily routine, such as willingness to adhere to social isolation,
face masks, and personal hygiene measures;

4. Healthcare access: the status of medical appointments, contact
and guidance provided by the healthcare center, and access to
medical prescription and ASM itself;
2

5. Depressive symptoms assessment: we used the Neurological
Disorders Depression Inventory for Epilepsy (NDDI-E), a 6-
item questionnaire that allows for rapid identification of major
depressive symptoms in epilepsy. The NDDI-E is a 4-point Likert
assessment, ranging from 1 to 4, and its maximum score is 24.
Scores higher than 15 indicate symptoms that are compatible
with major depressive disorder [13].

2.3. Statistical analysis

Statistical analysis was performed using IBM SPSS� Statistics
Grad Pack software premium version 27.0. Variables were tested
for normality using the Kolmogorov–Smirnov test. Subsequent
non-parametric tests Spearman’s correlation and Mann–Whitney
U were applied accordingly to compare NDDI-E means between
two groups. Variables with a normal distribution are shown as
the mean ± standard deviation (SD; minimum–maximum), while
variables with a non-normal distribution were reported as the
median with an interquartile range (IQR). To identify factors asso-
ciated with depression the authors first performed univariate anal-
yses, followed by a multiple linear regression with the five factors
showing a trend of association (p < 0.20) to investigate the inde-
pendent predictors of depression that were statistically significant.

2.4. Ethics

This study was carried out in accordance with the Code of Ethics
of the World Medical Association (Declaration of Helsinki, 2014).
The institutional review boards and ethics committees of each site
approved the study protocol (CEPSH/UFSC Protocol No. 4.059.818
and CEP/FMUSP 15093). All subjects signed an informed consent
form and voluntarily agreed to participate.
3. Results

A total of 490 subjects were assessed during the study. People
from all Brazilian regional divisions answered the questionnaire
(Fig. 1). No response was obtained from only three (from 26 + 1



Table 2
Epilepsy characteristics.

Epilepsy versus Pandemic Total (N = 490)

Did pandemics change your seizure
frequency?

No 330 (67.4%)
Yes 160 (32,6%)
139 (28.3%) increased seizures
21 (4.2%) reduced seizures

Epilepsy treatment Pharmacological 485 (99%)
Ketogenic diet 52 (10.6%)
Handmade cannabidiol or DBS 14
(2.9%)
Epilepsy surgery 5 (1%)

Did you have any difficulties buying/
obtaining your medication during
pandemics?

No 347 (70.8%)
Yes 143 (29.2%)

Did you have any difficulties
contacting your physician?

No 262 (53.4%)
Yes 226 (46.1%)

Did you keep in touch with your
doctor during the pandemic?

No 262 (53.4%)
Yes 226 (46.1%)

DBS = deep brain stimulation.

M. dos Santos Lunardi, R. Marin de Carvalho, R. Alencastro Veiga Domingues Carneiro et al. Epilepsy & Behavior 122 (2021) 108178
federal district) Brazilian states. Many of the respondents were
from São Paulo state with 261 (53.8%) answers, followed by the
states of Santa Catarina 41 (8.4%), Rio de Janeiro 25 (5.1%), and
Rio Grande do Sul 24 (4.5%). Most individuals [351 (71.6%)] were
women, and their mean age was 37.3 ± 13.33 (1–89) years. Overall,
individuals had an average of 15.8 ± 13.20 (0–66) years of epilepsy.

Most of the patients answered the questionnaire themselves
[320 (65.3%)], and those who were unable to answer had it done
by their caregiver on the patient’s behalf. Regarding education,
219 (44.7%) of the subjects had university degrees. Individuals’
demographic data are detailed in Table 1.

Regarding epilepsy, 99% (485) of the respondents were on ASM,
and 10.6% (52) were also receiving the ketogenic diet. When asked
about the effect of the pandemic on their seizure frequency, 55.7%
of respondents reported changes in frequency along the period –
most of them noticed increased seizures [139 (28.4%)].

Although most cities were in lockdown, subjects reported they
did not have difficulties obtaining their ASM [347 (70.8%)]. The
29.2% (143) who had such difficulties reported, in open-answers,
that their significant obstacles were: no access to medical prescrip-
tion (65 subjects), medication availability in pharmacies and drug
stores (25 subjects), no financial resources to buy the medication
(25 subjects), and 14 could not access government-subsidized
drugs. Individual epilepsy data are detailed in Table 2.

Nearly half, 46.1% (226), of the individuals had difficulties con-
tacting their physicians during the pandemic. Four hundred and
fifty-eight (93.5%) patients used the internet or their smartphones
to access doctors, and 6.1% (30) contacted by telephone.

Regarding difficulties to access doctors, 94.2% (213) reported
having their appointments canceled; 6.5% (17) chose not to go to
their appointment because of fear of contamination by Sars-Cov-
2, and 5% (13) lived in a different city and did not have transporta-
tion to their medical appointment. Ten (2.7%) patients answered
that the healthcare provider in charge was on the risk group (ad-
vanced age or comorbidities) and could not meet their patients
personally, and five did not have financial conditions to pay for
medical consultation.

As to occupation before the pandemic, only 38.3% (188) individ-
uals were employed. The unemployed group (302 individuals)
included several characteristics: 70.8% (143/302) were already
unemployed before the pandemic, 30.7% (62/302) were retired,
12.9% (26/302) received government aid, and 11.9% (24/302)
alleged they sometimes have informal or temporary jobs (not sub-
ject to Brazilian national labor legislation, income taxation, social
protection, or entitlement to certain employment benefit).
Twenty-two were students, and 25 have never been employed or
sought employment. Due to the pandemic, only 5.5% (27) experi-
enced job loss.

The self-assessed NDDI-E was performed only among patients
with epilepsy (N = 320). The NDDI-E median score was 12.0 [in-
terquartile range (IQR) = 8–18]. According to the Mann–Whitney
Table 1
Respondents’ demographics and clinical characteristics.

Characteristics Total (N = 490)

Age, years a 37.3 ± 13.33 (1–89)
Sex, n (%) 351 (71.6) Women
Subjects, n (%) Patients 320 (65.3%)

Family and/or caregivers 170 (34.7%)
Educational status, n (%) No formal education 19 (3.9%)

Elementary school 81 (16.5%)
High school 171 (34.9%)
Graduate 138 (28.2%)
Post-graduate 81 (16.5%)

Disease duration, years a 15.8 ± 13.20 (0–66)

aMean ± SD (minimum–maximum).
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test for independent samples, NDDI-E scores were found to be sig-
nificantly higher among women (p < 0.001), in those patients who
had increased seizure frequency (p = 0.002), who had difficulty in
contacting their neurologist (p = 0.031), those who had some
impediment to buy or maintain antiseizure medications
(p < 0.001) during the pandemic, and those who were unemployed
before the pandemic (p = 0.028).

Multiple linear regression [F(5,314) = 9.622; p < 0,001;
R2 = 0.346], confirmed that NDDI-E could be predicted by four vari-
ables, gender (women) (b = 0.236; t = 4.488; p < 0.001), any imped-
iment to buy or maintain antiseizure medications (b = 0.184;
t = 3.379; p < 0.001), increase on seizure frequency (b = 0.143;
t = 2.746; p = 0.006) and unemployment (b = �0.105; t = �2.005;
p = 0.046). The only variable not significant in the final model
was difficulty in contacting the neurologist (b = 0.061; t = 1.137;
p = 0.256).

According to Mann–Whitney test for independent samples,
NDDI-E scores were found to be significantly higher among Brazil-
ian Southeastern population (p < 0.001). The regions South
(p = 0.051), Central-West (p = 0.589), Northeast (p = 0.790), and
North results (p = 0.149) were not significantly different (Table 3.).

4. Discussion

Brazil is a vast country with a complex social, political, and eco-
nomic situation. The COVID-19 pandemic outbreak has further
affected not only a lifestyle but also access to the healthcare sys-
tem. Social isolation measures contain the virus from spread but
prevented patients from accessing their physicians and health ser-
vices. Telemedicine was quickly implemented, medication delivery
systems were affected, and ASM’s supply maintenance is of great
concern. The summation of these circumstances imposed new
challenges to epilepsy care regarding seizure control and mental
health, a component of great importance for treatment outcome
[4].

Our results showed that the median NDDI-E score was set
below the cutoff point for major depressive disorder [13] (me-
dian = 12; IQR 8–18), but 113 (35.3%) patients presented a score
higher than 15. We could not assess whether the pandemic
increased these rates due to the timing of data collection, although
a Chinese longitudinal study has suggested increased rates of
depression during the period of the epidemic, compared with the
period before and after the outbreak [8]. Nevertheless, these data
are essential to delineate better care provisions for patients and
understand which factors may influence mental health at this
moment. Current literature has indicated that, during the



Table 3
Factors leading to depression according to NDDI-E (N = 320).

Ua NDDI-E (N) medianb p

NDDI and changes in seizure frequency 9254.0 no change (N = 208) 12.0 0.002*
changed (N = 112) 14.5

NDDI and difficulties to access anti-seizure medication 6391.0 no difficulties (N = 240) 12.0 <0.001*
had difficulties (N = 80) 16.0

NDDI and impaired access to usual physician 1084.0 no difficulties (N = 180) 12.0 0.031*
had difficulties (N = 140) 14.0

NDDI and sex 5607.5 men (N = 75) 9.0 <0.001*
women (N = 245) 14.0

NDDI and job loss during the pandemic 1963.0 lost job (N = 16) 17.0 0.192
kept job (N = 304) 12.0

NDDI and unemployment before the pandemic 10719.0 employed (N = 136) 12.0 0.028*
unemployed (N = 184) 13.5

aMann–Whitney’s U.
b(N = number of subjects) Median.
NDDI-E = Neurological Disorders Depression Inventory for Epilepsy.
*p < 0.05.
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pandemic, PWE had higher levels of distress than controls [14] and
that depression prevalence seems to be higher in PWE than in gen-
eral population [3], indicating more significant mental health
impacts on PWE. Factors such as barriers to healthcare access
and social and economic impacts of the pandemic could all be
stressing factors [7].

Indeed, our analysis showed that mean NDDI-E scores were sig-
nificantly higher for those who had difficulties accessing their
physicians and those who could not obtain ASM. In consonance,
Van Hees et al. showed higher odds for depression in those with
impaired ASM access [3]. Not being able to access healthcare or
medication could potentially generate insecurity, especially when
fear of seizure worsening walks alongside a pandemic. The health-
care team is directly involved in these patients’ mental well-being
by identifying potential risks, treating them accordingly, and pro-
viding security and information. The significant influx and obses-
sive pursuit of information on the pandemic (infodemics) were
pointed out as a risk for severe psychological distress among
PWE [14]; when so-called fake news is considered, the population
may be even more vulnerable. Therefore, regular accompaniment
by the healthcare team may be crucial to maintain PWE and their
caregivers calm, supported, and appropriately informed. Addition-
ally, physicians also play an essential role in ASM access since they
issue prescriptions and can change the medication if needed due to
unavailability, costs, or maladaptation to the medication.

Seizure frequency was altered in 55.7% of individuals, which
increased to 28.4% of respondents. Several studies have reported
an increase in seizures during this pandemic [6,7,12,15,16], point-
ing to factors such as income reduction, insomnia, pharmacoresis-
tant epilepsy [16], difficulties to obtain ASM, impaired access to
healthcare, and emotional stress [6]. Our results indeed indicate
that, in addition to poor access to healthcare and ASM, median
NDDI-E scores were significantly higher than those who experi-
enced an exacerbation of seizures amidst the pandemic. Several
factors could be related to it; a possibility is that the insecurity
caused by the pandemic and increased social isolation could wor-
sen mental health and lead to seizure exacerbation, as depression
may facilitate the development of epileptic activity [5]. Conversely,
seizure exacerbation due to other factors, such as no access to
proper treatment, could also affect the development of depression,
as already pointed by literature [5]. Many other factors within this
pandemic, alongside previous aspects of the disease, may be
involved, and further studies and deepened analysis are needed
to comprehend causality [12].

In the face of these results, healthcare assistance needs to con-
tinue during the pandemic to guarantee seizure control and mental
well-being. Several studies have suggested telemedicine as one
4

solution to maintaining contact between healthcare teams, PWE,
and caregivers [7,12,15–18]. Accessible technologies, such as
WhatsApp – an online messaging platform – have had high accep-
tance rates for this purpose [18], and telephone calls have also
been used [7,16,18]. Teleconferences are also crucial for the physi-
cians’ assessment, and the visual contact could help reduce
patients’ anxiety and concerns [16]. Indeed, implementing such
interventions needs to contemplate regional challenges and
patients’ accessibility to the internet or phones. Brazil’s national
health system (SUS - Sistema Único de Saúde or Unified Health Sys-
tem) is free and has an established telehealth program in the early
2000s [19]. However, a significant portion of patients is socially
and economically vulnerable. Thus solutions, as mentioned earlier,
may not be feasible for most. Indeed, 44.7% of our respondents had
at least a university degree, which an online survey could assess. In
the face of these challenges, customization of healthcare delivery,
education of patients on the use of technology, and provision of
devices and internet support could all be measures that aid in tele-
medicine, preventing healthcare accessibility issues and COVID-19
spread [17,18]. Telehealth could assist in maintaining access to
healthcare professionals, follow-ups, provide online prescriptions
and information, and, most importantly, detect mental health
issues as depression and aid patients and caregivers to cope with
fears and challenges imposed by the pandemic.

This study has some limitations that must be addressed. First,
the use of online self-assessed surveys has inherent bias limita-
tions. For a significant portion of respondents, we could not assure
epilepsy diagnosis, as preconized by the ILAE (International League
Against Epilepsy) [2], nor that the entire survey was indeed fully
answered by the PWE or caregiver. Additionally, this is a cross-
sectional study. Therefore, we could not assess causality between
challenges imposed by the pandemic and depression. We did not
have the NDDI-E scores from each patient before the installation
of the pandemic. Accordingly, we could not attest to how and
whether the event has changed these scores. At last, 44.7% of our
respondents had university degrees, an educational status that
may represent those with internet access in Brazil, but may not
be generalizable to the Brazilian population in all its territories.
Also, we do not have a control group for comparison of the impact
of COVID-19 on PWE versus the general population.
5. Conclusion

The healthcare and mental wellbeing of patients with chronic
diseases such as epilepsy seems to be more impacted by the
COVID-19 pandemic. To reduce this psychosocial impact, ensuring
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strategies for the continuous access to medical treatment is essen-
tial, for example, telemedicine, uninterrupted delivery of ASM,
financial aid, and delivery of evidence-based information.
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