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Objective: To evaluate the impact of the coronavirus disease 2019 (COVID-19) measures on the lives and
psychosocial well-being of persons with epilepsy (PWE) during the third trimester of the COVID-19 pan-
demic.
Methods: A structured questionnaire investigating different aspects of the lives and psychosocial well-
being of PWE during the COVID-19 pandemic was developed. Persons with epilepsy were invited via
social media to anonymously respond to a secure web-based online questionnaire (www.icpcovid.com).
Responses were collected between July 26th and December 3rd, 2020. Hospital anxiety and depression
scales (HADS) were used to screen respondents for depression (HADS-D) and anxiety (HADS-A).
Results: Responses of 407 PWE were included in the analysis; 304 (74.7%) respondents were female and
245 (60.2%) living in Europe, 157 (38.6%) in South America, and 5 (1.2%) in Canada. Seventy-six (18.7%)
reported a decrease of income during the COVID-19 lockdown, and 122 (30.0%) experienced difficulties in
obtaining anti-seizure medication (ASM), mostly (72/122, 59.0%) due to unavailability. Seizure frequency
increased in 122 (30.0%); 295 (72.5%) screened positive for anxiety, and 159 (39.1%) for depression.
Hundred eighty-eight (46.2%) reported reluctance to seek medical care; 27.3% believed that epilepsy
was associated with an increased risk of COVID-19 disease. Forty-six (74.2%) of 62 PWE who were fol-
lowed up by telephone or video consult were satisfied with this consult. Fifty-five respondents, most
(89.1%) of whom were from Europe, had also participated in a previous survey during the early months
of the pandemic. In this subgroup, although there was no difference in prevalence of a positive screening
for depression or anxiety, mean scores on HADS-A and HADS-D increased from 6.65 ± 3.99 to 7.27 ± 4.01
(p = 0.418), and from 5.84 ± 4.43 to 6.60 ± 4.45 (p = 0.371), respectively.
Conclusions: The COVID-19 pandemic continues to impact the psychosocial and somatic well-being of
PWE. To minimize this impact, ensuring uninterrupted access to ASM is essential. Teleconsultations
are valid alternatives for continued follow-up, but should include attention to psychosocial well-being.
Persons with epilepsy should be more actively informed that epilepsy is not a risk factor for developing
(more severe) COVID-19 disease.

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

With about 50 million people affected worldwide, epilepsy is
one of the most frequent neurological diseases [1]. Besides sei-
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zures, at least half of the persons with epilepsy (PWE) have one or
more psychiatric, cognitive, or somatic comorbidities [2]. The
prevalence of lifetime anxiety disorders or depression is 2–3 times
higher in PWE than in persons without epilepsy, which signifi-
cantly impacts their quality of life (QoL) and treatment outcomes
[3,4]. As a result, care for PWE must be holistic, considering both
the seizures and psychosocial condition of the affected persons.

Since the end of 2019, the coronavirus disease 2019 (COVID-19)
has spread over the world. In many countries, the enormous
demand for (out-of-) hospital resources to treat patients with
COVID-19 has forced a complete reorganization of healthcare
infrastructure with the postponement of nonurgent care and
follow-up visits, and the introduction of telemedicine for long dis-
tance follow-up. In order to control the COVID-19 outbreak, gov-
ernments have taken several restrictive measures, ranging from
social distancing to a complete lockdown, causing an enormous
impact on healthcare as well as socioeconomic activities and psy-
chosocial well-being. Knowing that PWE are vulnerable persons
with higher risks of unemployment, psychological distress, and
social stigma, the impact of the pandemic could entail devastating
consequences for PWE worldwide [5,6].

In a first online survey during the early months of the COVID-19
pandemic, our study group reported a high prevalence of anxiety
and depression among PWE, reaching up to 50% [7]. Studies from
West China, the United States, Spain, and Italy have reported sim-
ilar findings and suggest more severe depressive and/or anxiety
symptoms during COVID-19 pandemic among PWE compared to
controls [5,8–10].

An increase in seizure frequency during the COVID-19 outbreak
has been reported in 8.6–35% of PWE [5,9–14]. This increase does
not seem to be directly related to COVID-19 infection, but rather to
other consequences of the pandemic, such as an increase in emo-
tional distress, difficulties obtaining anti-seizure medication
(ASM) or securing appointments with epilepsy care providers,
and disruption of normal routine [10,13]. Confinement at home
has been reported to be an important contributor to this increase
in emotional distress [13]. In Spain, Conde et al. found that almost
50% of PWE felt more anxious and depressed than usual, with more
frequent seizures among 45% of this group of patients [14].

To evaluate the longer-term consequences on the lives and
well-being of PWE during the ongoing COVID-19 pandemic, we
conducted a follow-up multi-country online survey. Moreover,
we assessed the evolution of these consequences over time in 55
PWE by comparing their responses in this survey with those in a
first survey early in the pandemic.
2. Methods

2.1. Study design

An online questionnaire was distributed among PWE and their
caretakers between July 26th and December 3rd, 2020. During this
period, second wave COVID-19 outbreaks were observed in many
countries worldwide and confinement measures were tightened
in some places.

Persons with epilepsy were invited via social media to anony-
mously respond to a secure web-based online questionnaire
(www.icpcovid.com). Official organizations for PWE supported dis-
semination on their networks such as the Epilepsy Liga Flanders,
the Brazilian Federation of Epilepsy (Epibrasil), and the Brazilian
Association of Epilepsy (ABE). Persons with epilepsy who filled in
the first survey and gave permission to be re-contacted, were
actively sent an e-mail with an invitation to fill in the second sur-
vey [7]. An e-consent was mandatory, as well as the confirmation
to be a PWE or caretaker/parent of a PWE. Persons with epilepsy
2

under 18 years of age were excluded, except when the survey
was completed by their adult caretakers/parents. Caretakers/par-
ents of PWE were asked to complete the questionnaire from the
perspective of the PWE. We excluded PWE from continents with
less than five respondents.

If respondents filled in both the first and second surveys, results
of these PWE were compared by matching their encrypted email
addresses used in both questionnaires. The study was approved
by the ethics committee of the Antwerp University Hospital (ethi-
cal committee number: 20/14/168) and by the National Research
Ethics Commission from Brazil (Protocol number:
30343820.9.0000.0008, dated April 01, 2020).

2.2. Questionnaire

The questionnaire used in the survey consisted of six parts,
namely: (1) respondents’ characteristics; (2) screening for anxiety
and depression; (3) questions related to flu-like symptoms and
COVID-19 testing; (4) questions related to the impact of COVID-
19 on daily life and economic situation; (5) epilepsy-related infor-
mation; and (6) healthcare seeking behavior. Most questions were
similar to those asked in the first survey, only the parts about the
impact of COVID-19 on daily life and economic situation, and
healthcare seeking behavior were added. The previously validated
Hospital Anxiety and Depression Scale (HADS) was used to screen
for anxiety and depression in PWE [15,16]. Each subscale contained
seven questions, each question with a 4-point Likert scale, ranging
from 0 to 3 [15]. The maximum score of each scale was 21 and the
higher the score, the greater the severity of psychological problems
[15]. A score higher than 7 on the subscales for anxiety (HADS-A)
and depression (HADS-D) were considered as screened positive
for the respective condition. Previous research has suggested that
this cutoff point had the best performance in screening for anxiety
and depression among adult PWE [16]. Satisfaction of telemedicine
was assessed using a 5-point Likert scale (0 = not satisfied at all,
5 = completely satisfied). Persons with epilepsy who scored more
than 3 were classified as satisfied. The questionnaire was available
in English, Dutch, French, Portuguese, and Spanish. The question-
naire is displayed as supplementary material 1.

2.3. Statistical analyses

The statistical program Statistical Product and Service Solutions
(SPSS) version 27.0 was used for data analysis. Continuous data,
reported as mean with standard deviation (mean ± SD), were com-
pared across categories using a Student t-test or Mann–Whitney U
test as appropriate. Categorical variables were compared using a
chi-square or Fisher’s exact test. Multiple logistic regression analy-
sis was used to identify factors associated with anxiety, depression
and increased seizure frequency. Only variables with a p-value
<0.100 in bivariate analysis were included in multivariate analyses.
Throughout the analyses, all statistical tests were two-sided. P-
values <0.05 were considered as statistically significant.
3. Results

3.1. Respondent characteristics

A total of 424 responses were collected, 17 of which were
excluded because the respondent was not a PWE nor caretaker of
a PWE (n = 4), because the respondent was younger than 18 years
(n = 7), or because PWE were from a continent with less than 5
respondents (n = 6). Four hundred and seven (96.0%) responses
from 19 different countries (Supplementary Table 1) were thus
included in the analysis. The majority (74.7%) of PWE was female

http://www.icpcovid.com


Table 1
Characteristics of persons with epilepsy.

Total n 407

Age (years)
Mean (±SD) 34.52 ± 14.03

Gender
Male (%) 102 (25.1%)
Female (%) 304 (74.7%)

Country of residence
Europe (%) 245 (60.2%)
South America (%) 157 (38.6%)
Canada (%) 5 (1.2%)

Relationship status
Single (%) 198 (48.6%)
In a relationship/married (%) 209 (51.4%)

Maximum educational level
Primary (%) 36 (8.8%)
Secondary (%) 159 (39.1%)
University undergraduate degree (%) 129 (31.7%)
University postgraduate degree (%) 73 (17.9%)

Housemates
Parents (%) 138 (33.9%)
Spouse/partner (%) 173 (42.5%)
Child(ren) (%) 122 (30.0%)
Siblings or other family relatives (%) 56 (13.8%)
Friend(s) (%) 7 (1.7%)
None, i.e. living alone (%) 63 (15.5%)

Job status
Self-employed (%) 33 (8.1%)
Employee (%) 169 (41.5%)
Retired (%) 28 (6.9%)
Unemployed (%) 85 (20.9%)
Student (%) 75 (18.5%)
Other (%) 16 (3.9%)

Financial situation
Financial difficulties 135 (33.2%)
To feed properly (%) 54 (13.3%)
To pay for housing/bills (%) 81 (19.9%)
To pay for ASM (%) 58 (14.3%)

No financial difficulties (%) 272 (66.8%)

ASM: anti-seizure medication; N: number; SD: standard deviation.

C. Millevert, S. Van Hees, Joseph Nelson Siewe Fodjo et al. Epilepsy & Behavior 116 (2021) 107800
(Table 1). Results from male and female PWE were similar, and
therefore pooled together for analysis (Supplementary Table 2).
The mean age was 34.52 ± 14.03 years. A total of 157 (38.6%) lived
in South America, 245 (60.2%) in Europe and, 5 (1.2%) in Canada.
Hundred thirty-five PWE (33.2%) reported financial difficulties
and 58 (14.3%) difficulties to pay for ASM. Financial difficulties
were significantly more often reported by PWE from South Amer-
ica than from Europe (51.6% vs 21.6%; p < 0.001) (Supplementary
Table 3). Responses were provided by PWE themselves for 337
(82.8%) participants, and by parents/caretakers of PWE for 70
(17.2%) participants. Given that the responses provided by PWE
and parents/caretakers were similar, they were pooled together
for reporting and analysis in this paper. The responses of the par-
ents/caretakers sub-group can be found in Supplementary Table 4.

When considering the overall cohort, patient characteristics of
the follow-up survey significantly differed from those of the first
survey, with more PWE from South America participating in the
second survey (157/407, 38.6%) compared to the first
(67/399,15.0%; p < 0.001) [7]. Therefore, we opted not to compare
answers at the group level. We did however compare results of
55 PWE who filled in both surveys, and whose answers to both sur-
veys could be linked using their encrypted email addresses.
3.2. COVID-19 symptoms and testing

Two hundred and seventy PWE (66.3%) experienced flu-like
symptoms since the start of the COVID-19 pandemic. The most fre-
3

quently reported symptoms were headache (207/270; 76.7%),
stuffy and/or running nose (134/270; 49.6%), muscle or body pain
(120/270; 44.4%), and sore throat (120/270; 44.4%) (Supplemen-
tary Fig. 1). One hundred and nine PWE (26.8%) had been tested
for COVID-19, 23 of whom (21.1%) tested positive. The most impor-
tant reasons for being tested were flu-like symptoms (45/109;
41.3%) and close contact with someone who had tested positive
for COVID-19 (25/109; 22.9%). The main symptoms reported by
COVID-19 positive PWE included headache (19/23; 86.4%), general
weakness (18/23; 81.8%), and muscle or body pain (18/23; 81.8%).
Only one PWE (4.3%) who tested positive for COVID-19 was
asymptomatic.

3.3. Impact of COVID-19 on daily life and finances

The majority of PWE (86.2%) reported that COVID-19 measures
had an impact on their daily life with the most frequently reported
impact being the prohibition to see people other than housemates
(207; 50.9%). Seventy-six (18.7%) reported a decrease of income
during the COVID-19 lockdown. This was more frequently reported
by respondents from South America (41/157, 26.1%) compared to
European countries (33/245, 13.5%; p = 0.002). One hundred and
twenty-four PWE (30.5%) experienced an increase in expenditure,
while 81 (19.9%) reported a decrease.

3.4. Epilepsy characteristics

Three-hundred and ninety two PWE (96.3%) reported taking
ASM, 257 of whom (65.6%) were taking more than one ASM.
Anti-seizure medication therapy was adapted during the pandemic
in 114 (28.0%); 60 (14.5%) reported an increase in dose and 24
(5.9%) switched to other ASM. One hundred and twenty-two
(30.0%) respondents experienced difficulties in obtaining ASM;
115 (28.3%) between January and June 2020 and 81 (19.9%) since
July 2020. Reasons mentioned for the difficulties to obtain ASM
during these two periods were, respectively: unavailability of
ASM (56.5% and 58.0%), mobility restrictions (19.1% and 14.8%),
and less or no income to buy ASM due to COVID-19 (10.4 % and
16.0%). Problems to obtain ASM were more frequently reported
by PWE from South America than those from European countries
(45.2% vs 18.0%; p < 0.001). Of the 72 PWE who mentioned that
ASM were unavailable in their locality, 43 (59.7%) indicated that
such ASM shortages did not occur prior to the COVID-19 outbreak
and associated restrictions. Of the 407 respondents, 122 (30.0%)
reported an increase in seizure frequency (107 [26.3%] during a
lockdown period) and 24 PWE (5.8%) a decrease in seizure fre-
quency. In a multivariate regression model, increase in seizure fre-
quency was associated with younger age (Odds ratio (OR): 0.970,
95% confidence interval (CI) 0.951–0.989) and taking more than
one ASM (OR: 2.130, 95% CI: 1.238–3.664). We did not observe
an association between difficulties to obtain ASM and increase in
seizure frequency. Nevertheless, 23.8% (29/122) of PWE who had
problems obtaining ASM, did report that this situation had led to
an increase in seizure frequency.

3.5. Anxiety and depression among PWE

A total of 295 (72.5%) and 159 (39.1%) PWE screened positive
for anxiety and depression, respectively, according to the HADS-A
and HADS-D. Moreover, 11 (2.7%) scored over 16 points on
HADS-D, which is associated with severe depressive symptoms.
Hundred and five (25.8%) PWE were taking anti-depressants or
anxiolytics. Depression (OR: 5.015, 95% CI: 2.657–9.466), problems
to obtain ASM between January and June (OR: 4.565, 95% CI:
1.196–17.419), and increased expenditure (OR: 2.255, 95% CI:
1.134–4.425) were factors associated with a higher risk of anxiety
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in multivariate regression modeling. Living alone lowered the odds
of anxiety (OR: 0.438, 95% CI 0.220–0.873). Anxiety (OR: 5.889, 95%
CI: 1.614–21.488) was associated with higher odds for a positive
screening for depression. To evaluate responses to the psychologi-
cal assessment scales over time, mean scores of HADS-A and
HADS-D per month were compared (Fig. 1). No significant differ-
ence was seen in the prevalence of anxiety (p = 0.185) and depres-
sion (p = 0.984) during the different months responses of the
follow-up questionnaire were collected.

3.6. Healthcare seeking behavior and telemedicine

Of the 407 PWE, 188 (46.2%) reported reluctance to seek medi-
cal care. Most important reasons reported were fear of getting
infected with COVID-19 (106/188; 56.4%), less accessible health-
care (67/188; 35.6%), the assumption that healthcare providers
were occupied (47/188; 25.4%), and the assumption that seizure
symptoms were not considered a priority during the pandemic
(37/188; 19.7%). Two hundred and fifty PWE (61.4%) considered
that it was not safe to go to the hospital, and 18.2% preferred tele-
phone or video consultations. Indeed, 111 (27.3%) respondents
were convinced that as a PWE, they had a higher risk of developing
COVID-19 disease. This line of thought was more frequently
reported by participants from South America than by those from
Europe (40.1% vs 18.8%; p = <0.001). Two hundred and thirty
PWE (56.5%) were considering vaccination against seasonal flu
for the coming season.

During the lockdown period, 220 (54.1%) of the PWE had a
planned doctor’s visit, 65 (29.5%) of which were changed to a video
or telephone consult, and 62 had already taken place at the time of
filling in the survey. Forty-six (74.2%) of these 62 respondents were
satisfied and 34 (54.8%) found the telephone/video consult as sat-
isfactory as an in-person meeting with the healthcare provider.
Persons who screened positive for depression were less satisfied
with the telephone or video consult compared with nondepressed
PWE, but this difference was not significant (61.1% vs 79.5%,
p = 0.183). Items most often discussed during the telephone or
video consult were the seizure situation (64.5%) and seizure treat-
ment including possible side effects (53.2%) (Fig. 2). Psychological
problems were discussed in only 27.4% of the teleconsultations.

3.7. Trends over time among a cohort of PWE who participated in the
two surveys

Answers of 55 respondents in the current survey could be
linked to their answers in our first survey using their encrypted
email addresses. Almost all PWE in this follow-up cohort (49/55;
89.1%) were living in Europe, and majority (39/55; 70.9%) were
female. Financial problems were more frequently reported during
the first survey when compared to the second (29.1% vs 12.7%;
p = 0.039) (Table 3). There were no significant differences in access
Fig. 1. HADS scores of anxiety and depression among PW
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to ASM and in seizure frequency nor in prevalence of a positive
screening for anxiety or depression. However, 24 PWE (41.8%)
scored higher points on HADS-A during the second survey and
the mean score increased from 6.65 ± 3.99 to 7.27 ± 4.01
(p = 0.418). In a multivariate regression model, there was an asso-
ciation between reporting an increased seizure frequency in round
2 and a higher score on HADS-A in the follow-up survey compared
to the score of the first survey (OR: 7.357, 95% CI: 1.349–40.107).
Moreover 29 PWE (52.7%) scored higher on HADS-D during the
second survey and the mean score increased from 5.84 ± 4.43 to
6.60 ± 4.45 (p = 0.371). Taking more than one ASM reduced the
odds of scoring higher on HADS-D in the follow-up survey (OR:
0.121, 95% CI: 0.026–0.568). Three PWE (5.5%) started taking
antidepressants or anxiolytics between the first and second
surveys.
4. Discussion

In this study, we evaluated different aspects of lives and well-
being of PWE during the first eight months of the COVID-19 pan-
demic. We documented that a high proportion of PWE screened
positive for anxiety (72.5%) and depression (39.1%), which is two
to three times higher than what has been reported in the general
population during the COVID-19 pandemic, and 1.5 times higher
when compared with previous studies conducted among PWE dur-
ing the pandemic, including our own first survey [5,7,9,17,18].

It is tempting to conclude that there is an increase in prevalence
of depression and anxiety in PWE with prolonged COVID-19 mea-
sures, but comparison of studies is problematic because character-
istics of respondents might significantly differ. Indeed, no
significant difference in prevalence of anxiety or depression was
observed when comparing the sub-group of respondents who filled
both the first and follow-up surveys. We did see an increase in the
mean HADS-A and HADS-D score in this subgroup though, suggest-
ing that the degree in psychological distress does increase in vul-
nerable people. This concurs with recent findings from a Dutch
cohort which revealed that in persons who had mental health
problems prior to the COVID-19 outbreak, symptoms increased
mildly, although healthy controls experienced an even greater
increase in psychological symptoms during the pandemic [19].
Problems to obtain ASM, and increased expenditure were associ-
ated with higher odds to have anxiety. The explanation why
increased expenditure was associated with anxiety is not clear,
but a hypothesis could be that respondents tended to spend more
on necessities such as groceries, household supplies, and home
entertainment because they were anxious and worried about the
future. We found that PWE who lived alone had lower odds to
develop anxiety, which could possibly be explained by the fact that
those people already had developed coping mechanisms to live in
social isolation.
E during the different months of follow-up survey.



Fig. 2. Overview of reported items discussed during telephone or video consult.

Table 2
Impact of COVID-19 on daily life and finances.

Total n 407

Impact of COVID-19 on daily life
Yes (%) 351 (86.2%)
Job loss (%) 19 (4.7%)
Work from home (%) 111 (27.3%)
Temporary jobless (%) 32 (7.9%)
Not allowed to go outside (except to go
to the supermarket) (%)

186 (45.7%)

Not allowed to see people other than
housemates (%)

207 (50.9%)

Care for children during the day (%) 55 (13.5%)
Other (%) 75 (18.4%)
No (%) 56 (13.8%)

Impact of COVID-19 on income
Increased (%) 47 (11.5%
Decreased (%) 76 (18.7%)
No change (%) 216 (53.1%)
Not applicable (%) 68 (16.7%)

Impact of COVID-19 on expenditure
Increased (%) 124 (30.5%)
Decreased (%) 81 (19.9%)
No change (%) 146 (35.9%)
Not applicable (%) 56 (13.8%)

N: number.
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More than half of respondents reported no change of income,
whereas almost a fifth reported a decrease of income. It has been
reported that the negative economic impact of the COVID-19 pan-
demic has affected mainly those with a lower income prior to the
pandemic and made them more prone to mental health problems
[20,21]. Our study confirms this finding as decrease of income was
significantly more frequently reported by respondents from South
America, most likely to have a lower income than Europeans.

One third of the PWE reported financial difficulties, and 14.3%
even had difficulties to pay for ASM; however, our research meth-
ods do not enable us to confirm whether these financial difficulties
were directly related to the COVID-19-pandemic. The 55 respon-
dents who participated in the two surveys reported significantly
more financial problems in the first survey compared with the
follow-up survey. In contrast, comparing all responses from both
surveys, more financial difficulties were reported during the sec-
ond survey, but this was most likely because more PWE from South
America participated in the second survey (38.6%) compared to the
first survey (15.0%).
5

An increase in seizure frequency was observed in 30.0% of PWE,
which was associated with younger age and taking more than one
ASM. One third of PWE reported difficulties in obtaining ASM, and
one fourth of them reported this led to increase in seizure fre-
quency, underlining the importance of ensuring access to ASM. Dif-
ficulties in obtaining ASM were caused by unavailability of ASM in
more than half of the cases, and around 40% of them indicated they
already encountered such difficulties prior to the pandemic. The
pandemic seems to exacerbate longerstanding problems of drug
shortages, which is a particular risk for PWE since sudden discon-
tinuation of ASM can lead to breakthrough seizures and even status
epilepticus [22]. Our study also shows that experiencing difficul-
ties to obtain ASM is associated with a positive anxiety screening
on the HADS-A. The experiences of PWE during the COVID-19 pan-
demic should therefore serve as lessons for policy makers about
the impact of drug shortages, and to urge pharmaceutical compa-
nies to provide more adequate communication to both health care
provider and organizations for PWE on foreseen drug shortages
and their expected duration. This can enable PWE to timely order
refills or discuss alternatives with their treating neurologist.
Finally, when comparing results of PWE filling in the first and sec-
ond surveys, an association between increased seizure frequency
and an increasing score on HADS-A between the two study time
points was seen, illustrating the relationship between seizure con-
trol and psychological distress. Similarly, other studies, mostly
conducted early during the confinement period, also showed an
increase in seizure frequency in 8.6–35% of cases, with worsening
of stress, and mood and sleep disorders as associated factors
[5,9,11,13,14].

Almost half of PWE presented reluctance to seek medical care
and 61.4% felt unsafe about going to the hospital. Delayed arrival
at the emergency department due to reluctance to seek medical
care has been reported in several studies [23–26]. Therefore, it
should be emphasized to PWE that measures are in place to assure
safety in the hospital and that non-COVID-19-related healthcare
should not be postponed. Remarkably, 27.3% of PWE thought that
having epilepsy was associated with higher odds of getting
infected with COVID-19. This assumption is unfounded since epi-
lepsy itself neither increases the risk of getting infected with
COVID-19, nor the severity of the disease [27]. In order to over-
come these erroneous assumptions, PWE need to be informed cor-
rectly by reliable sources, like healthcare providers or associations
that support PWE. Respondents who thought that they were more
likely to get infected with COVID-19 because they had epilepsy
also showed significantly more symptoms of anxiety or depression.



Table 3
Comparisons between the first and second online surveys among PWE.

Second respondents Round 1 (n = 55) Round 2 (n = 55) p-value

Financial problems Yes; n(%) 16 (29.1%) 7 (12.7%) 0.039
Problems to obtain ASM Yes; n(%) 9 (16.4%) 5 (9.1%) 0.259
Taking ASM Yes; n(%) 54 (98.2%) 53 (96.4%) 0.491
Number of ASM >1; n(%) 27 (49.1%) 33 (60.0%) 0.202
Seizure frequency Increased; n(%) 8 (14.5%) 10 (18.2%) 0.607
HADS-Anxiety Positive; n(%) 21 (38.2%) 25 (45.5%) 0.440
HADS-A score Mean (±SD) 6.65 ± 3.99 7.27 ± 4.01 0.418
HADS-Depression Positive; n(%) 15 (27.3%) 19 (34.5%) 0.410
HADS-D score Mean (±SD) 5.84 ± 4.43 6.60 ± 4.45 0.371

ASM: anti-seizure medication; HADS: Hospital anxiety and depressions scale; N: number; SD: standard deviation.
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Fortunately, several studies have shown that implementation of
telemedicine as a tool for follow-up of PWE appears feasible nowa-
days [5,14,28]. In our study, almost three-quarters of PWE were
satisfied with a telephone or video consult. Importantly, only
27.4% of PWE reported that psychological problems were dis-
cussed. In conclusion, telemedicine could be used as an add-on ser-
vice rather than a substitute for in-person consultations, and
healthcare workers should pay specific attention to potential psy-
chological problems of PWE.

Several limitations of our study need to be acknowledged. First,
the web-based nature of the survey induces a sampling bias, as
some participants like elderly or persons living in lowerincome
countries, may not have internet access or may be less active on
web platforms. The response bias is illustrated by the fact that
89.1% of the 55 PWE who participated in the two surveys were
from Europe. Moreover, PWE with symptoms of depression or anx-
iety might be more prone to participate in online surveys. In this
study, the majority of PWE were female. Nevertheless, results from
male and female PWE were similar, and consequently, female gen-
der did not influence responses and was not an explanation for the
high incidences of depression and anxiety. Second, we cannot ver-
ify whether the answers were entered truthfully and whether all
respondents had epilepsy according to the International League
Against Epilepsy (ILAE) diagnostic criteria [29]. Third, the survey
link was freely accessible to anyone, making it impossible to esti-
mate the reached sample. Fourth, given that the sampling occurred
over a period of several months and we did not collect information
about the precise location of the respondents, responses couldn’t
be linked to the actual situation of infection rate, measures taken
by the government, and healthcare situation in that region at the
time of filling in the survey. Fifth, no control group was included,
hampering comparison of the impact of COVID-19 on PWE versus
the general population.
5. Conclusion

In conclusion, the COVID-19 pandemic continues to challenge
PWE in terms of reduced access to ASM, psychological distress,
and worsened seizure-control. To minimize this impact, ensuring
uninterrupted access to ASM and providing sufficient psychosocial
support to reduce levels of anxiety and depression are essential.
Given their reluctance to seek medical care at health facilities,
and the overall satisfaction with telemedicine, telehealth can be
introduced to ensure follow-up of PWE. Improved communication
strategies are needed to inform PWE that there is no evidence that
epilepsy is a risk factor for developing (more severe) COVID-19
disease.
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