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i n f o

a b s t r a c t
Objective: The objective of this study was to assess access to healthcare and to estimate the prevalence of depression and anxiety among persons with epilepsy (PWE) during the ongoing coronavirus disease 2019 (COVID-19)
pandemic.
Methods: We conducted a multicountry online survey among PWE. Persons with epilepsy were invited to participate through various social media channels. The Hospital Anxiety and Depression Scale (HADS) and 9-item
Patient Health Questionnaire (PHQ-9) scale were used to score anxiety and depression. Logistic regression
modeling was used to investigate factors associated with anxiety and depression.
Results: Three hundred ninety-nine PWE were included (mean age: 38.22 ± 12.09 years), the majority were female (80.2%) and living in high-income countries (83.2%). Two hundred three PWE reported symptoms of a cold
since January 2020. Nine (25%) of the 36 PWE tested for COVID were positive. A total of 72 PWE (19.6%) reported
problems to obtain antiseizure medication (ASM), which in 25% of cases was directly COVID-related. Of the 399
PWE, 201 (50.4%) screened positive for anxiety according to the HADS; 159 (39.8%) and 187 (46.9%) PWE
screened positive for depression based on the HADS and PHQ-9 scale, respectively. Female gender and ﬁnancial
problems were associated with both depression and anxiety. A planned follow-up consultation with the treating
physician was associated with a lower risk of depression, whereas difﬁculties to access ASM treatment increased
the odds of depression. In 65/137 (47.4%) PWE with a planned follow-up visit with the treating physician, this
consultation was canceled.
Conclusions: Innovative approaches are needed to ensure continuity in access to ASM treatment. Healthcare
workers should ensure continued follow-up, either through inperson or telehealth appointments, to timely
identify symptoms of anxiety and depression and act accordingly.
© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
Epilepsy is a chronic neurological disease, affecting more than 50
million people worldwide [1]. Besides the physical impact of epileptic
seizures, epilepsy also has important neurobiological, cognitive, and
psychosocial consequences [2]. Psychiatric comorbidities are up to
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three times more prevalent in persons with epilepsy (PWE) than in
the general population. Depression and anxiety are the most frequently
encountered, with reported lifetime prevalence rates as high as 30–35%
and 22.8%, respectively [3–5]. Psychiatric comorbidities are associated
with poor quality of life (QoL) [6], seizure severity [7], more severe
adverse effects of antiseizure medication (ASM) [8], therapy resistance
[9], and poor outcomes after epilepsy surgery [10]. Despite their
tremendous impact, psychiatric comorbidities in PWE are often
overlooked. Persons with epilepsy represent a vulnerable population
because of increased rates of unemployment, in turn, resulting in ﬁnancial problems and social stigma [11].
The ongoing coronavirus disease 2019 (COVID-19) pandemic puts
the global population under important psychosocial distress. Reports
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from China, Turkey, and Italy suggest that during the COVID-19 pandemic, up to 25% and 45% of the general population show symptoms
of depression and anxiety, respectively [12–14]. The coronavirus crisis
leads to feelings of loneliness, boredom, anger, and anxiety and poses
a threat to the public mental health [15]. Previous studies have shown
higher incidence rates of mental disorders including depression and
anxiety during outbreaks of acute respiratory infections, such as the inﬂuenza virus [16,17]. Furthermore, in survivors of severe acute respiratory syndrome coronavirus 1 (SARS-CoV-1), an increased prevalence of
neuropsychiatric disorders was noted including posttraumatic stress
disorder, depression, and panic disorder [18]. Next to posing a mental
burden, COVID-19 may also delay access to and provision of care for
non-COVID-related health problems, causing deaths that could have
been prevented [19].
The prevalence of depression and anxiety among PWE as well as access to healthcare by PWE during the COVID-19 pandemic has not been
well studied so far. A study from southwest China by Hao et al. reported
that PWE experience more psychosocial distress compared with healthy
subjects during the COVID-19 pandemic [20]. In the latter study, the
diagnosis of refractory epilepsy and time spent to follow the evolution
of the COVID-19 pandemic were predictive of severe psychological
distress [20]. In a bid to expand the knowledge regarding the health
and medical follow-up of PWE during the COVID-19 pandemic, we
conducted a multicountry online survey to evaluate their access to
healthcare and the prevalence of anxiety and depression in this
population.
2. Methods
2.1. Study design
An online questionnaire survey among PWE was organized between
April 10th and May 18th, 2020. At the beginning of the study period,
Europe was still in full lockdown with healthcare services focused on
COVID-19 and nonpharmaceutical interventions such as physical distancing highly recommended by local governments. By the ﬁrst half of
May, Europe had started to gradually lift lockdown measures. In Brazil
and North America, there were large differences between regions in
terms of lockdown and healthcare situations.
Persons with epilepsy were invited to participate by clicking an URL
link that was shared through various websites or social media channels
of associations that support persons with epilepsy and epilepsy research
such as the Epilepsy Liga Flanders, the Brazilian Federation of Epilepsy
(Epibrasil), the International League Against Epilepsy (ILAE), the
Brazilian Association of Epilepsy (ABE), and Citizens United for Research
in Epilepsy (CURE). The link was accessible to anyone.
The questionnaire consisted of ﬁve parts, inquiring on demographic
data, epilepsy-related data, COVID-related data, and anxiety- and
depression-related data. The survey was available in English, Dutch,
French, and Portuguese. Respondents were included if they provided
e-consent, reported to be a PWE or a caretaker/parent of a PWE, and
were older than 18 years. Caretakers/parents of a PWE were asked to
complete the questionnaire from the perspective of the PWE. A duplicate of the survey template can be found in the supplementary data of
this paper. Respondents were categorized as living in low- to middleincome countries or high-income countries according to the World
Bank Classiﬁcation [21].
This study was approved by the ethics committee of the Antwerp
University Hospital. All participants provided e-consent.
2.2. Assessment of anxiety and depression
The prevalence of anxiety and depression among the participants
was estimated using the Hospital Anxiety and Depression Scale
(HADS) and the 9-item Patient Health Questionnaire (PHQ-9) [22–29].
Both screening tools have been validated as a self-reporting tool for

use in PWE [22–29]. The HADS consists of two main sections of seven
questions each, to screen for depression and anxiety. The answer options followed a 0–3 Likert scale format, with 0 corresponding to no
sign of anxiety or depression and 3 for the highest level of anxiety or depression for a particular item in the screening tool. The overall scores
ranged from 0 to 21 for anxiety and depression screening, respectively.
The PHQ-9 screening tool scores each of the 9 items of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV) criteria for depression between 0 (not at all) and 3 (nearly every day).
Persons with epilepsy with HADS scores of 7 and above in each section of the scale (anxiety and depression) were considered as screened
positive for that condition. A cutoff value of 9 was used to deﬁne depression according to the PHQ-9 scale, such that any PWE scoring 9 and
above was classiﬁed as suffering from depression. These cutoffs were
shown to result in the best sensitivity and speciﬁcity [22–29].
2.3. Statistical analyses
Continuous variables are reported as mean with standard deviation
(mean ± SD) or median with interquartile range (IQR), categorical
variables as numbers with percentages. Continuous variables were
compared between groups using a Student's t- or Mann–Whitney U
test as appropriate, categorical variables using a chi-square or Fisher's
exact test. Multiple logistic regression modeling was used to investigate
factors associated with anxiety and depression (both based on HADS).
Factors with a p b 0.100 in bivariate analysis (uncorrected for multiple
testing, with a view on being inclusive) were included in multivariate
analyses. All statistical tests were two-sided, and p b 0.05 was
considered signiﬁcant. Statistical analyses were performed in Statistical
Product and Service Solutions (SPSS) 26.0.
3. Results
3.1. Respondent characteristics
A total of 460 responses were collected. Of these, 37 respondents who
reported not to be a PWE nor a parent/caretaker of a PWE and 24 who
were younger than 18 years old were excluded from analysis. Three hundred ninety-nine PWE from 18 countries (57.6% from Belgium, 14.5%
from Brazil, 9.8% from The Netherlands, 7.9% from the United States,
11.2% from other countries; Supplementary Table 1) were included in
the study; the mean age was 38.22 ± 12.09 years, and 80.2% were female
(Table 1). A minority of the PWE lived in a low- to middle-income country
(67/399; 16.8%). Of the 399 respondents, 35 reported to be a parent or
caretaker of a PWE. We compared responses provided by the caretaker
or parent with those directly provided by PWE (data not shown) and
did not identify any signiﬁcant difference. Therefore, we pooled the data
of both groups for further analysis.
3.2. Epilepsy characteristics
The majority of the PWE were on ASM (368/399; 92.2%). There was no
difference between the proportion of PWE who reported being seizurefree during the last three months before the onset of COVID-19 in their respective countries (238/399; 59.7%) and during the last three months preceding completion of the questionnaire (229/399; 57.4%; p = 0.518).
Prior to the COVID-19 outbreak and associated restrictions, 137 PWE
had a planned follow-up consultation with the treating physician. For
27 (19.7%) of them, this follow-up visit took place as planned; for 65
(47.4%), this visit was canceled because of the COVID-19 restrictions;
and for 45 (32.8%), this visit was changed to a telephone or online consult.
3.3. COVID-19 symptoms and testing
Of the total of 399 responding PWE, 203 reported at least one symptom of a cold since January 2020. The most frequently reported symptoms
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PWE, 16 (44.4%) of whom had not reported a cold (asymptomatic).
Nine of 36 PWE tested positive for COVID-19, 4/9 (44.4%) of whom
were reportedly asymptomatic. Persons with epilepsy with symptoms
who tested positive for COVID-19 all reported a stuffy and/or running
nose, dry cough, and headache; three (60%) reported loss of taste and 2
(40%) loss of smell (Fig. 1). Of the nine PWE with a COVID-19 positive
test, six reported no change in seizure frequency during the COVID-19 epidemic compared with the period before, but three reported an increase
in seizure frequency. Applying the World Health Organization (WHO)
clinical diagnostic criteria for COVID-19 [30] on the study population
with PWE suggested 56 (14.8%) cases with suspected COVID-19 when ignoring any previous contact with a case with COVID-19. Overall, 39.1% of
the PWE (156/399) reported “quite some” to “extreme” difﬁculties to follow the COVID-19 protective measures.

Table 1
Characteristics of the persons with epilepsy (PWE).
Total n = 399
Demographic data
Age
Gender
Country of residence

Marital status
Highest educational level

Who do you live with?
(housemates)

Epilepsy data
Seizure-free during the last
three months before
COVID
On antiseizure medication
If yes, number of
antiseizure medications

On antidepressants or
anxiolytics

Belongs to an association
that supports PWE
FU consultation with
neurologist planned
before onset of corona
If yes, what happened to
the consultation

In years (mean ± standard
deviation)
Male; n (%)
Low- to middle-income country;
n (%)
High-income country; n (%)
Single; n (%)
Primary school; n (%)
Secondary school; n (%)
University undergraduate degree;
n (%)
University postgraduate degree;
n (%)
None; n (%)
With parents; n (%)
With spouse/partner; n (%)
With child(ren); n (%)
With siblings or other family
relatives; n (%)
With friend(s); n (%)
Alone; n (%)

38.22 ± 12.09

Yes; n (%)
If not seizure-free, number of
seizures over the last three
months; median (IQR)
Yes; n (%)
1; n (%)
2; n (%)
3; n (%)
4; n (%)
5; n (%)
No; n (%)
Yes, since a long time; n (%)
Yes, since the start of COVID-19;
n (%)
No answer reported; n (%)
Yes; n (%)

238 (59.6%)
3 (1–9)

Yes; n (%)

137 (34.3%)

Canceled; n (%)
Changed to telephone or online
consult; n (%)
Took place as planned; n (%)

65 (47.4%)
45 (32.8%)

3

79 (19.8%)
67 (16.8%)
332 (83.2%)
133 (33.3%)
16 (4.0%)
158 (39.6%)
159 (39.8%)
53 (13.3%)

3.4. Access to antiseizure medication and ﬁnancial difﬁculties

13 (3.3%)
78 (19.5%)
221 (55.4%)
160 (40.1%)
30 (7.5%)

Of the 368 PWE who reported the use of ASM, 72 (19.6%) had difﬁculties to obtain ASM during the COVID-19 pandemic. The reasons for this
included the following: ASM were not available (n = 50/72; 69.4%),
COVID-19-related mobility restrictions made a visit to the hospital/pharmacy impossible (n = 9/72; 12.5%), ﬁnancial problems as a result of
COVID-19-related unemployment (n = 9/72; 12.5%), or other reasons,
such as difﬁculties to obtain new prescriptions (n = 3/72; 4.2%).
Seventy-eight (22.8%) of 342 PWE who answered the question reported ﬁnancial problems. Of these, 61 (78.2%) reported difﬁculties to
pay for housing/bills, 27 (34.6%) difﬁculties to eat properly, and 30
(38.5%) difﬁculties to pay for ASM. Compared with PWE without ﬁnancial problems, PWE with ﬁnancial problems were more often living in a
low- to middle-income country (35.9% vs 14.8%; p b 0.001).

12 (3.0%)
58 (14.5%)

368 (92.2%)
199 (54.1%)
100 (27.2%)
47 (12.8%)
18 (4.9%)
4 (1.1%)
313 (78.4%)
77 (19.3%)
7 (1.8%)

3.5. Anxiety and depression among PWE
Of the 399 PWE, 201 (50.4%) screened positive for anxiety according
to the HADS, and 159 (39.8%) and 187 (46.9%) PWE screened positive
for depression based on the HADS and PHQ-9 scale, respectively.
Multiple logistic regression analysis suggested that female gender and
ﬁnancial problems signiﬁcantly increased the odds of screening positive
for both anxiety and depression (Table 2). Indeed, of the 66 female PWE
with ﬁnancial problems, 51 (77.5%) screened positive for anxiety and 44
(66.7%) for depression. In addition, PWE residing in high-income countries
had signiﬁcantly lower odds (0.360, 95% conﬁdence interval [C.I.]: 0.191–
0.682) for anxiety. Importantly, PWE who reported difﬁculties to access
ASM had a higher odds (1.885, 95% C.I.: 1.083–3.282) for depression.

2 (0.5%)
69 (17.3%)

27 (19.7%)

FU: follow-up.

(Fig. 1) were a stuffy and/or running nose (167/203 PWE; 82.3%), headache (141/203 PWE; 69.5%), and a sore throat (120/203 PWE; 59.1%).
Loss of taste and smell were reported by 17/203 (8.4%) and 15/203
(7.4%) PWE, respectively. COVID-19 testing was performed in 36/399

4. Discussion
In this multicountry study, we assessed the access to healthcare and
self-reported psychiatric symptoms among PWE during the ongoing

Reported cold symptoms

PWE with at least one symptom
and tested for COVID-19 (n=20)

All PWE who reported at least
one symptom (n=203)
Stuffy and/or running nose
Headaches
Sore throat
Dry cough
Muscle or body pain
General weakness
Fever
Shortness of breath
Diarrhea
Nausea
Productive cough
Loss of taste
Loss of smell
Other

PWE with at least one symptom
and positive for COVID-19 (n=5)

Stuffy and/or running nose
Headaches
Sore throat
General weakness
Muscle or body pain
Dry cough
Fever
Shortness of breath
Diarrhea
Productive cough
Nausea
Loss of taste
Loss of smell
Other
0

20

40

60

Percentage

80

100

Dry cough
Stuffy and/or running nose
Headaches
Muscle or body pain
Shortness of breath
Sore throat
Diarrhea
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Loss of smell
Other
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Fig. 1. Overview of the reported cold symptoms.
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Table 2
Multiple logistic regression analysis to investigate factors associated with depression and anxiety.
Factors associated with anxiety according to HADS screening tool
Factor
Gender
Financial problems
Country of residence
Problems to obtain ASM

Female; n (%)
Yes; n (%)
High-income; n (%)
Yes; n (%)

No anxiety (n = 165)

Anxiety (n = 177)

Crude OR (95% C.I.)

Adjusted OR (95% C.I.)

p

114 (69.1%)
22 (13.3%)
147 (89.1%)
119 (72.1%)

156 (88.1%)
56 (31.6%)
128 (72.3%)
58 (64.4%)

3.489 (1.972–6.175)
3.008 (1.737–5.211)
0.320 (0.177–0.577)
2.206 (1.232–3.331)

3.691 (2.022–6.740)
2.270 (1.256–4.103)
0.360 (0.191–0.682)
1.605 (0.929–2.771)

b0.001
0.007
0.002
0.090

Factors associated with depression according to HADS screening tool
Factor
Financial problems
Gender
Country of residence
Living with spouse/partner
Living with children
Problems to obtain ASM
FU visit planned during COVID-19 lockdown

Yes; n (%)
Female; n (%)
High-income; n (%)
Yes; n (%)
Yes; n (%)
Yes; n (%)
Yes; n (%)

No depression (n = 202)

Depression (n = 140)

Crude OR (95% C.I.)

Adjusted OR (95% C.I.)

p

28 (13.9%)
148 (73.3%)
171 (84.7%)
120 (59.4%)
67 (33.2%)
41 (20.3%)
52 (25.7%)

50 (35.7%)
122 (87.1%)
104 (74.3%)
71 (50.7%)
70 (50.0%)
49 (35.0%)
58 (41.4%)

3.452 (2.036–5.854)
0.382 (0.211–0.693)
0.524 (0.306–0.897)
0.703 (0.455–1.086)
2.015 (1.295–3.135)
2.114 (1.298–3.445)
0.497 (0.313–0.788)

2.275 (1.271–4.073)
2.381 (1.263–4.487)
0.670 (0.360–1.245)
0.535 (0.313–0.915)
2.738 (1.598–4.692)
1.885 (1.083–3.282)
0.499 (0.300–0.829)

0.006
0.007
0.205
0.022
b0.001
0.025
0.007

OR: odds ratio. C.I.: conﬁdence interval. FU: follow-up. ASM: antiseizure medication. Only persons with epilepsy who answered the question on ﬁnancial difﬁculties were included (n =
342).

COVID-19 pandemic. We detected important problems to access ASM
and high prevalence of anxiety and depression. During conﬁnement,
follow-up consultations with the treating physician were canceled in almost half of the cases.
Of the 36 PWE (10% of the study population) who were tested for
COVID-19, nine reported positive test results, accounting for 2.5% of
the total population. However, when we applied the WHO clinical diagnostic criteria on our population, eight times more PWE were classiﬁed
as cases with suspected COVID-19, suggesting that our participants
were being undertested. The COVID-19 infections were asymptomatic
in approximately half of the infected PWE, which is in line with previous
results [31].
We found that the ongoing COVID-19 pandemic had an impact on
the access to ASM. Nearly one-ﬁfth of the PWE on ASM reported problems to obtain ASM; the most frequent constraint to ASM, accounting
for approximately 70% of cases, was a shortage of ASM, which is an important problem that is not necessarily related to COVID-19. Our survey
does not allow to determine whether COVID-19-related restrictions led
to increased problems of ASM availability. Our results, however, do suggest an additional impact of COVID-19 on access to ASM. One-fourth of
the PWE with difﬁculties to obtain ASM indicated COVID-19-related
causes such as ﬁnancial challenges to buy ASM as a consequence of
COVID-19-related unemployment (12.5%) and COVID-19-related mobility restrictions making it difﬁcult to go to the hospital/pharmacy for
ASM reﬁll (12.5%). Special attention should be paid by governments
and healthcare workers to the impact of COVID-19 restrictions on access
to ASM. In a longitudinal study conducted in the United States in 2016,
ASM shortage caused psychological problems in the PWE related to the
fear and anxiety of not being able to get their ASM and the possible consequences thereof [32]. In our study, we observed an increased risk of
depression in PWE who reported problems to access ASM. We did not
detect an increase in seizure frequency since the start of the COVID-19
pandemic. However, we conducted the survey early during conﬁnement, and a potential impact in case of continuing access problems cannot be excluded.
In our survey, 201/399 (50.4%) and 159/399 (39.8%) PWE scored positive for anxiety and depression, respectively. The prevalence of depression and anxiety in PWE is higher than in the general population [4,20].
In a meta-analysis of 51 cross-sectional studies among PWE performed
between 1999 and 2018, the prevalence of depression varied between
5% and 85%, largely depending on the diagnostic criteria that were used
[33]. In 8 studies that used the HADS–Depression score, the point prevalence varied between 5% and 43%. Given the differences in study design,
it is difﬁcult to know whether COVID-19 increases the rates of depression
among PWE [33]. The same is true for anxiety, for which a wide variation

of screening tools and ranges of prevalence (9%–45%) have been reported
in the literature [34–37]. It is, however, worth noting that the prevalence
of depression reported in our study seems to be higher than what has
been reported by other authors when investigating the mental health
condition of the general population during the COVID-19 pandemic
[12–14]. Telehealth appointments may help to timely identify anxiety
and depression. Several recent studies have highlighted the feasibility of
telehealth appointments in epilepsy care and suggest an added value of
interprofessional collaboration [38–41].
Our study has limitations. First, the design was cross-sectional,
which largely prohibited the investigation of causal relationships. Secondly, our survey was web-based, which causes an important sampling
bias as people who are more active on social media were more prone to
respond and low- to middle-income countries may not have equal access to the internet. Also, people with anxiety and depression may be
more prone to complete online questionnaires, which may have resulted in an overestimation of the prevalence of depression and anxiety.
Studies with a different design are needed to conﬁrm our results. The
link to complete the survey was freely accessible to anyone, making it
difﬁcult to estimate the reached sample [42]. Nonetheless, our sample
size was small, and only 16.8% of PWE were from low-income countries,
prohibiting an in-depth study of relationships with demographic features. In addition, the diagnosis of epilepsy was self-reported. As such,
some respondents may not be true PWE according the ILAE diagnostic
criteria. As we did not collect information on region of origin, we cannot
relate individual responses directly to the actual lockdown and
healthcare situation at the time of response. An additional limitation
was related to the cancelation of follow-up visits: we do not know
whether these were canceled by PWE themselves or by the healthcare
providers. Four of the 9 (44.4%) PWE with a positive COVID-19 test reported no symptoms. However, we did not ask why the COVID-19 test
was done. Those without symptoms may have been tested because of
a contact with a person with a conﬁrmed COVID-19 infection and may
have developed symptoms since they completed the survey. Lastly, as
more than 40% of the responders reported a seizure during the last 3
months, one would suspect that the COVID-19 epidemic increased the
frequency of the seizures. Indeed, an increase of frequency of seizures
has been observed with anxiety, depression, and healthcare barriers
[43]. A prospective study certainly is needed to investigate the effect
of the COVID-19 epidemic and lockdown measures on the frequency
of seizures of PWE. Notwithstanding, our study provides important information on the impact of COVID-19 on PWE, which should be taken
into account to improve their quality of life.
In conclusion, during the COVID-19 pandemic, PWE are confronted
with challenges to access ASM. Half of the PWE screened positive for
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depression and slightly less screened positive for anxiety. Almost half of
the respondents had their follow-up consultation with the treating
physician canceled. While more research is needed, our results call
for innovative approaches to ensure continuity in access to ASM. Physicians should ensure continued follow-up, either through inperson or
telehealth appointments, to timely identify symptoms of anxiety and
depression and act accordingly.
Supplementary data to this article can be found online at https://doi.
org/10.1016/j.yebeh.2020.107350.
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