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The aim of our study was to gather information on how people with epilepsy (PwE) responded to the
COVID-19 pandemic during the national lockdown. An online questionnaire was therefore offered to
the visitors of the Croatian Association for Epilepsy’s website. The 22-items questionnaire was designed
to acquire information from adults with epilepsy living in Croatia on demographic data, cognitive, emo-
tional and behavioral responses to the pandemic, and communication problems between patients and
their neurologists during the lockdown. Perceived anxiety and fears were expressed with the Likert scale
(1–5) and the results of specific fears added to make the Total Fear Score. Results: Out of 186 respondents
in total, only 2.8% did not comply with the lockdown measures, and all of those respondents stated that
they did not feel any anxiety related to COVID-19. A canceled neurologist examination during the lock-
down was significantly associated with pandemic-related anxiety (2.9 ± 1.28 vs. 2.3 ± 1.19, U = 3039,
p = 0.001) and fears (Total Fear Score 31.4 ± 9.70 vs. 28.4 ± 9.79, U = 3341, p = 0.036), and 87.4% of respon-
dents expressed the wish to communicate with their neurologist, either by phone/video call (53.0%) or
email (34.4%). Conclusion: We think the results of our survey show that the responses from PwE point
to a social responsibility appropriate for the existing situation. During future pandemics, telemedicine
could have an important role in tackling the fears and anxieties caused by the cancelation of examina-
tions, which corresponds to the wishes expressed by the great majority of our respondents.

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

While the SARS-CoV2 vaccine is not yet available, social dis-
tancing measures are used to prevent the spread of the disease.
They are implemented in various forms, and in many countries, a
national lockdown model with the slogans ‘‘stay-at-home”,
‘‘shelter-in-place” or similar terms has been used. Although this
non-selective approach proved successful in pandemic mitigation,
it was accompanied by many undesirable effects, including nega-
tive effects on the psychological status of the population [1]. Com-
pared to the general population, people with epilepsy (PwE) have
additional risks relating to a more complicated management of
COVID-19 [2], and possibly slightly higher incidence [3,4]. There-
fore, it is very important to prevent SARS-CoV2 infection among
PwE using the effective preventive measures that do not have neg-
ative psychosocial impacts. PwE also differ from the general popu-
lation in exhibiting higher rates of anxiety and depression [5]. This
fact suggests that PwE might also be more vulnerable to the nega-
tive consequences of the national lockdown measures.

The aim of this survey was to gather information on how the
PwE responded to the COVID-19 pandemic during the national
lockdown, that was introduced approximately one month after
the first COVID-19 case had been reported in Croatia.

2. Materials and methods

An anonymous online questionnaire about COVID-19 and
epilepsy was offered to all visitors of the Croatian Association for
Epilepsy’s website www.epilepsija.hr, through a pop-up invitation
window. This invitation was also published on the Facebook page
of the Croatian Association for Epilepsy, and the users were invited
to share it further. The questionnaire was online from 24 April
2020 until 10 May 2020. During that time, Croatia was under lock-
down. There was no formal curfew, but all public transport was
canceled, schools and kindergartens were closed, public gatherings
were prohibited, and only stores selling groceries were allowed to
remain open. Wherever possible, public and private sector organi-
zations and companies were encouraged to organize working from
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Table 1
Sample characteristics (N = 186).

Missing data
(N)

Gender 0
Female 81.2%
Male 18.8%

Age (years): mean ± st. dev. 35.1 ± 10.6 0
Epilepsy duration (years): mean ± st.dev. 16.1 ± 11.3 10
Level of education 0
Elementary school 4.8%
Secondary school 59.7%
College 11.8%
University 23.7%

Employment 0
Schooling not completed 7.5%
Employed 52.7%
Unemployed 32.3%
Retired 7.5%

Partner (%) 0
No 37.6%
Yes – not in cohabitation 19.9%
Yes – in cohabitation 42.5%

Chronic conditions predisposing to a more
severe disease1

21.1% 1

PNEA2 13% 1
Depression 28%
Anxiety 24.7%
Mandatory self-isolation 4.9% 2
Canceled regular check up 42.5%

1 Malignancies: N = 6 (3.2%), respiratory: N = 11 (5.9%), cardiovascular: N = 14
(7.6%), autoimmune: N = 10 (5.4%), diabetes mellitus: N = 3 (1.6%).

2 PNEA – psychogenic nonepileptic attack.
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home. The functioning of the healthcare system was under strict
epidemiological measures, which resulted in cancelation of all out-
patient visits and nonurgent procedures, while the respective
patients were notified that their appointments would be resched-
uled once the epidemiological conditions improved. Pharmacies
remained open during the lockdown period, although initially with
limited working hours. The questionnaire was no longer available
upon the relaxation of the epidemiological measures.

The questionnaire encompassed a total of 22 close-ended ques-
tions. The respondents could answer the questions by selecting a
specific number (e.g. for indicating their age), or by selecting a pre-
defined answer of yes/no type, or by selecting one of the answers
on the Likert scale. During the preliminary testing of the question-
naire, the completion lasted 5 do 7 min. The questionnaire had 3
sections: (1) demographic data and history of epilepsy, (2) cogni-
tive, emotional, and behavioral reactions to the pandemic, (3)
questions about a relationship with a neurologist during the
pandemic.

The first part of the questionnaire encompassed questions
about the respondent’s demographic characteristics and presence
of epilepsy: age, gender, age of onset of epilepsy, education,
employment, partnership, the existence of other chronic diseases
that predispose to severe forms of COVID-19, and whether they
have ever been diagnosed with psychogenic nonepileptic attack
(PNEA), anxiety, or depressive disorder.

In the second part of the questionnaire, the respondents
answered questions related to the COVID-19 pandemic and lock-
down: whether they were diagnosed with COVID-19 or under
self-isolation measures, to which extent they adhered to the rec-
ommended lockdown measures (Likert scale 1–5), whether they
were stockpiling drugs or reducing/omitting their epilepsy medica-
tion on their own initiative, and how anxious they felt about the
pandemic (Likert scale 1–5). The fears relating to the epidemic
were also graded with the Likert scale (1–5). The questions refer-
ring to the fears addressed the following: fear of getting sick from
COVID-19, fear of someone close to them or of people who help
them getting COVID-19, fear of a more severe form of COVID-19
due to their epilepsy, fear of the need for a hospitalization, fear
of the need for a respirator, separation from the loved ones,
increased likelihood of death, fear of the inability to access health
service in case of worsening of their epilepsy.

In the third part of the questionnaire, the respondents answered
whether their regular check-up with a neurologist was canceled,
whether they had another form of communication with the neurol-
ogist during the lockdown, and what kind of communication with
the neurologist they would like in the event of repeated similar
epidemiological health measures.

Criteria for inclusion in the statistical analysis were being a res-
ident of Croatia, currently being treated for epilepsy, and age 18 or
more. Respondents who answered less than 50% of the questions in
the COVID-19-specific part of the questionnaire (parts 2 and 3)
were not included in the statistical analysis.

The statistical analysis was conducted using IBM SPSS Statistics,
Version 20.0. Nonparametric tests (Mann–Whitney, Kruskal–Wal-
lis and Spearman correlation) were used to find associations
between respondents’ characteristics and (1) adherence with lock-
down measures, (2) anxiety and fears due to COVID-19. Scores of
items that assess specific fears were added to make the Total Fear
Score and the Cronbach’s alpha was calculated for this scale. Mul-
tiple regression (enter method) was performed to find the most
important variables associated with adherence with lockdown
measures, anxiety and Total Fear Score. The value p < 0.05 was
used as a criterion for the significance of the statistical findings.

Our work has been carried out in accordance with the Helsinki
Declaration. The study was approved by the local ethics committee
and the respondents were guaranteed data confidentiality.
2

3. Results

A total of 268 people living in Croatia and treated for epilepsy
responded to the questionnaire, but 82 people were excluded from
further analysis for answering less than 50% of questions specific to
the COVID-19 epidemic, and one person was under 18 years of age.
Therefore, only answers from 186 respondents who met the
described inclusion criteria are presented. None of the respondents
was diagnosed with COVID-19. The characteristics of the respon-
dents included in statistical analysis are shown in Table 1.

As shown in Table 2, more than 90% of respondents complied
with the lockdownmeasures either always or very often. The mean
compliance, expressed by the Likert score, was 4.3 ± 0.75. Only
2.6% (N = 5) of respondents stated that they did not comply with
the measures at all, or for the most part. This small subgroup
was not uniform in any other way, except that they stated that
they did not feel any anxiety related to COVID-19.

Statistical analysis of the entire sample showed that the lock-
downmeasures were less adhered to by those who are less anxious
about COVID-19 (Spearman’s rho 0.251, p = 0.001), who have a less
pronounced overall fear score (Spearman’s rho 0.274, p < 0.001),
and who do not care to stay in touch with their neurologist
(Mann–Whitney U = 1187.5, p = 0.002, 3.91 ± 0.733 for those who
do not care vs. 4.36 ± 0.748 for the rest). In addition, a subgroup
of respondents who were recommended to stay in self-isolation
adhered less to the recommended measures (Mann–Whitney U
512, p = 0.049, 3.78 ± 0.972 for those in self-isolation vs.
4.34 ± 0.732 for the rest). Whenmultiple regression was performed
to find the most important predictors of compliance, a significant
model emerged (F(4,174) = 8.219, p < 0.001, adjusted R2 = 0.140)
with two significant variables contributing to higher compliance:
higher anxiety and Total Fear Score.

Although more than 4/5 of the respondents expressed a desire
to communicate with their neurologist during the lockdown, this



Table 2
Behavioral responses on COVID-19 lockdown and communication with the neurol-
ogist (N = 186).

Missing
data

Compliance with lockdown measures1 0
Never/Very poor 1.2%
Rarely/Poor 1.6%
Sometimes /Acceptable 6.5%
Very often/Good 47.5%
Always/Excellent 43.5%
Stockpiling drugs 32.8% 0
Reducing/omitting therapy 4.3% 0

Communicated with neurologist after checkup
cancellation (N = 79)

2

Via telephone or video call 16.9%
Via e-mail 10.4%
Personally 0
None 72.7%

Communication preference with a neurologist during
lockdown

3

Via telephone or video call 53.0%
Via email 34.4%
No wish for communication 12.6%

1 Compliance categorization was made according Likert values: 1 = never,
2 = rarely, 3 = sometimes, 4 = very often, 5 = always.
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communication was carried out by only about ¼ of those whose
scheduled check-up was canceled.

Pandemic-related anxiety and fears and associations with
respondent characteristics are shown in Table 3. Scores of items
that assess specific fears were added to make the Total Fear Score,
and Cronbach’s alpha calculated for this scale was 0.891. The Total
Fear Score positively correlated with the degree of anxiety (Spear-
man’s rho 0.447, p < 0.001, N = 183). The table lists only those asso-
ciations that were statistically significant. Both variables
significantly associated with Total Fear Score (canceled checkup
and having a partner) added statistically significantly to the predic-
tion of the score when using multiple regression (F(2,180) = 5.874,
Table 3
Self-assessment of the COVID-19 related fears and perceived anxiety, in association with

Items: ‘‘I have a fear . . .” Likert
mean ± St. Dev

Associations w

. . .of getting sick1 2.3 ± 1 0.47 self-isolation

. . .of someone very close to me getting sick1 3.1 ± 1.34 younger age

.. of someone who helps me with my epilepsy
getting sick1

2.9 ± 1.48

. . . of a more severe form of the disease due to
epilepsy1

2.7 ± 1.46 wish for comm
(2.7 ± 1.47 vs.

. . .of health service inaccessibility in case my
epilepsy worsens1

3.2 ± 1.47 females (3.3 ±
depression (3
younger age

canceled chec
wish for comm

. . . of the need for a hospital treatment1 3.3 ± 1.13 PNEA (3.8 ± 1
canceled chec

. . . of the need for a respirator1 2.8 ± 1.48 having a partn

. . . of possible death1 2.1 ± 1.34

. . . of separation from loved ones1 3.6 ± 1.42 having a partn
anxiety disord

. . .of transmitting disease to someone close to me1 3.8 ± 1.40 having a partn
Total fear score1 29.7 ± 9.84 having a partn

canceled chec
Perceived grade of anxiety2 2.6 ± 1.27 canceled chec

wish for comm
(2.7 ± 1.27 vs.

1 Likert: 5 = strongly agree, 4 = agree, 3 = undecided, 2 = disagree, 1 = strongly disagre
2 Likert: 5 = extremely, 4 = very, 3 = moderately, 2 = slightly, 1 = not at all.
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p = 0.003, adjusted R2 = 0.051). The model for anxiety was also sig-
nificant ((F(2,180) = 7.474, p = 0.001, adjusted R2 = 0.066) with a
single significant variable contributing to higher anxiety – a can-
celed neurologist checkup.
4. Discussion

Various forms and degrees of social distancing, including
national lockdown, were almost universally considered fundamen-
tal for fighting the COVID-19 pandemic. Adherence to prescribed
measures is of particular importance for PwE because the inci-
dence of infection might be slightly higher than in the general pop-
ulation [3,4], the treatment is more difficult due to drug
interactions [2], and a higher mortality was observed [4].

Our results indicate that PwE in our sample complied well with
national lockdown measures. According to our survey, only 2.8% of
respondents stated that they never or rarely complied with the
lockdown measures, which is very similar to the results of a
research obtained in India that was performed on the general pop-
ulation [6]. A common characteristic among these respondents in
our sample was that they did not feel anxiety about the COVID-
19 pandemic, which was one of the risk factors of noncompliance
with self-isolation measures in the UK [7]. If we were to interpret
this lack of anxiety as an expression of insufficient information
about the dangers of the disease, then one could speculate that bet-
ter information would lead to better abidance by the measures. The
respondents in our sample who were instructed to self-isolate
adhered to the recommended lockdown measures less than the
ones who did not self-isolate. A poor abidance by those advised
to self-isolate was also reported in the UK [7]. In our analysis, we
did not find any significant associations that would allow us to pro-
vide an explanation for this worse adherence of those in self-
isolation.

Our results showed that poor compliance with the measures
was associated with the lack of fear of COVID-19. To gain a basic
insight into emotional and cognitive responses to COVID-19 of
PwE at the time of lockdown, we analyzed the self-assessment of
variables in Tables 1 and 2 (N = 186).

ith subject characteristics Statistics p value Missing data
(N)

(3.1 ± 1.17 vs. 2.2 ± 1.14) U = 446 0.024 2
rho = 0.165 0.025 1

1

unication with a neurologist
2.0 ± 1.28)

U = 1327 0.029 1

1.39 vs. 2.6 ± 1.67) U = 1976 0.022 2
.6 ± 1.47 vs. 3.0 ± 1.45) U = 2378 0.013

rho = -
0.211

0.004

kup (3.8 ± 1.32 vs. 2.6 ± 1.39) U = 2208 <0.001
unication with a neurologist U = 1287 0.019 s

.09 vs. 3.2 ± 1.34) U = 1414.5 0.04 3
kup (3.6 ± 1.36 vs. 3.1 ± 1.28) U = 3141.5 0.006
er (3.1 ± 1.40 vs. 2.4 ± 1.34) U = 2855.5 0.001 2

2
er (3.8 ± 1.30 vs. 3.2 ± 1.53) U = 3254 0.035 2
er (3.9 ± 1.40 vs. 3.4 ± 1.42) U = 2725 0.033
er (4.0 ± 1.31 vs. 3.4 ± 1.49) U = 3195 0.016 1
er (31.2 ± 9.54 vs. 27.2 ± 9.92) U = 3012 0.008 3
kup (31.4 ± 9.70 vs. 28.4 ± 9.79) U = 3341 0.036
kup (2.9 ± 1.28 vs. 2.3 ± 1.19) U = 3039 0.001 0
unication with a neurologist
2.1 ± 1.13)

U = 1352 0.035

e.
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anxiety and the Total Fear Score, both expressed in Likert scale val-
ues. Our results show that the cancelation of the regular neurolo-
gist check-ups was associated with a higher degree of perceived
anxiety, higher Total Fear Score, fears of health service inaccessibil-
ity, and the need for hospital treatment. Due to the pandemic, mul-
tiple negative effects on the mental health of PwE could be
expected [8,9], but we suggest that check-up cancellation is an
especially important risk factor because it seems to be partly mod-
ifiable. We think that this negative psychological effect could be
reduced by adequate communication between patients and epi-
lepsy service providers. In line with the views presented in several
articles dealing with the issues of the epilepsy service at the time
of the COVID-19 pandemic [10–13], we think telemedicine should
be introduced into outpatient clinical practice as soon as possible.

Apart from the subgroup whose examination was canceled,
fears were also more expressed by the subgroup of respondents
who had a partner. Compared to people who did not have a part-
ner, these respondents had a greater fear of separation from loved
ones and a fear that they might transmit the disease on to some of
their loved ones. Although these results are reasonable and
expected, an interesting finding among our whole sample is that
the greatest contributor to the Total Fear Score is the fear of trans-
mitting the disease to a person who is close to them, i.e. measured
with the Likert scale, this fear was 50% greater than the fear of
themselves getting sick. Our research was not comprehensive
enough to allow for a simple and plausible explanation of this find-
ing, but we believe that this level of concern for the health of some-
one close could be interpreted as one of the aspects of a recently
established social responsibility that are necessary for tackling
the pandemic. A similar conclusion was reached in an online
research in the Netherlands; moral and social motivations led to
better compliance with the social distancing measures [14].

Overall, considering PwE anxiety, fears, and cognitive patterns
during the lockdown, we think that the vast majority of PwE in
our sample responded in an appropriate way to the challenges of
COVID-19 pandemic. An exception is a small subgroup of respon-
dents (<5%), who did not adhere to the recommended measures.
This group felt no anxiety due to the pandemic, which is possibly
due to having misperceptions about the disease. If possible, those
persons should be identified and provided with adequate informa-
tion at the individual level.

Limitations of our study include recruiting the respondents
through the Internet, which automatically excluded those without
Internet access, and resulted in a study population with an under-
representation of males and those with cognitive difficulties. There
is also a possible bias of the respondents giving more socially desir-
able answers (when answering the questions about adherence to
measures) or it could be that thosewith the highest degree of adher-
ence chose to participate and complete the survey. Therefore, this is
a convenience sample that is not representative of all PwE in Croatia.
Furthermore, in order to obtain better compliance, the question-
naire included a limited number of questions, sowe could not better
assess associations of different behavioral responses with factors
such as familiaritywith the basic facts on COVID-19, seizure control,
medication effects, etc. One of the next steps to get a better insight
into the responses of PwE to the COVID-19 pandemic in Croatia
would be to make further studies with larger and more representa-
tive samples and with more extensive questionnaires.

In conclusion, the results of our survey showed the responses
from PwE to COVID-19 at the time of the national lockdown were
4

in line with the existing situation. Merely less than 5% did not
cooperate with the prescribed lockdown measures and did not
have the expected reactions in the cognitive-emotional domain.
Our results clearly show that, apart from other negative effects of
a lockdown, PwE experience additional psychological stress related
to the treatment of epilepsy. Telemedicine could be one way of
tackling this issue, as the desire for communication with the neu-
rologist during future lockdowns was expressed by the majority of
our respondents and this was more pronounced in those with a
higher degree of anxiety.
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