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Abstract

Background: Epilepsy is one of the most frequent and serious brain disorders. The nature of the disorder and the
unpredictability of seizures usually puts patients in a state of apprehension and anticipation, which creates a con-
tinuous condition of anxiety. COVID-19 pandemic has created a state of generalized anxiety all over the world. It is
expected that patients with epilepsy (PWE) will suffer from more anxiety during the pandemic. This cross-sectional
study was applied on 290 PWE. Data were collected by personal interview with each patient using GAD-7 scale for
diagnosing anxiety and assessing its severity. We aimed to assess the prevalence of anxiety and to assess its risk fac-
tors in PWE during COVID-19 pandemic.

Results: We found that 52.4% of PWE suffered from anxiety. Not working, low financial status, fear of infection and
death by COVID-19, fear of job loss, had job changes during pandemic, increased seizures rate during pandemic,
increased ER visits, and lack of drug adherence during the pandemic, are significantly associated with increased risk of
anxiety.

Conclusions: COVID-19 pandemic has a serious effect on the psychological and the physical wellbeing of PWE. There
was an increased rate of anxiety during COVID-19 pandemic in PWE with its subsequent burden on those patients. So,
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these patients are in a high need of care and support during the pandemic.

Background
According to International League Against Epilepsy
(ILAE), epilepsy is defined as two unprovoked seizures
more than 24 h apart. Epilepsy is now better classified as
a disease rather than a disorder because the term disease
implies a longer-term disruption of normal function [1].
Psychiatric illness is over-represented in epilepsy as
compared with other chronic medical illnesses [2].
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One out of every three epilepsy patients will develop
a psychiatric disorder at some point in their lives, with
mood and anxiety disorders being the most common [3].

Reduced quality of life, greater risk of suicide, poorer
response to anti-epileptic drugs (AEDs), increased sei-
zure activity and severity are all associated with anxiety
comorbidity in epilepsy [4].

The pandemic of COVID-19 resulted in a significant
higher level of anxiety. People began to be concerned
about the future because of the virus’s predicted course
and spread. The prospect of becoming infected, as well as
the media coverage, creates a lot of tension and anxiety.
Closures, loneliness as a result of home quarantine, and
financial reasons all contribute to distress [5].
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Patients with chronic conditions like epilepsy are
expected to have more anxiety during the pandemic.

The prevalence of anxiety symptoms during the pan-
demic across 11 studies ranged from 6.33 to 50.9% [6].

Anxiety in PWE during the pandemic can be attributed
to multiple risk factors. Van Hees and colleagues, (2020)
found that anxiety in PWE is associated with financial
problems during the pandemic [7], Rudenstine and col-
leagues., (2021) found that COVID-19-related experi-
ences, such as unemployment, the death of a family
member or close friend, lack of social support, difficulty
paying monthly rent, and income insecurity, increase
the scores of anxiety in PWE [8]. Salari and colleagues,
(2020) found that the anxiety levels in PWE during the
pandemic were higher if one of the relatives had been
infected with COVID-19, and in patients with disturbed
sleep pattern [9]. Liu and colleagues, (2020) found that
increased seizure frequency during the pandemic is asso-
ciated with increased anxiety [10].

Our study focuses on investigating the prevalence and
risk factors of anxiety in patients with epilepsy (PWE)
during COVID-19 pandemic.

To our knowledge, this is the first study that had been
conducted to assess anxiety among PWE during COVID-
19 pandemic in Egypt.

Methods

A convenience sample of 290 patients diagnosed with
epilepsy according to International League against Epi-
lepsy (ILAE) classification 2017, were included in this
cross-sectional study. The patients were recruited from
the outpatient clinic and the inpatient ward of the Neu-
rology Department, in a University Hospital in Egypt,
between August 2020 and September 2021.

Both male and female patients with an age range from
19 to 60 years were included in the study. A written con-
sent was obtained from all the participants to approve
their participation in the study.

Exclusion criteria were patients with pseudo-seizures,
substance abuse, intellectual disability, and patients with
chronic major medical disorders other than epilepsy,
patients with previous or current affection with COVID-
19. The following measures were applied: 1—Sociode-
mographic and clinical data form: that is composed of
questions related to personal and clinical characteris-
tics of the patients and questions related to COVID-
19 pandemic, including age and gender, marital status,
employment status, number of children, educational
degree, financial status, where and with whom he lives,
family history of epilepsy and psychiatric illness, epi-
lepsy-related data; type of seizures, response to AEDs
(respondent or resistant), age of onset, time of seizure
occurrence, number of drugs, rate of seizures before and
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during the pandemic, number of previous ER visit by a
seizure, number of ER visits by a seizure during the pan-
demic, fear of having uncontrolled seizure during the
pandemic, drug adherence during the pandemic, routine
follow-up during the pandemic. COVID-19-related data:
close people infection or death, following news about the
pandemic, sleep disturbance during the pandemic, fam-
ily support during the pandemic, job changes during the
pandemic, financial changes during the pandemic, fear of
job loss during the pandemic, fear of infection or death
by COVID-19, fear of close one’s infection or death by
COVID-19, sense of the end of the world. 2—GAD-7
(Generalized Anxiety Disorder 7): the 7-item Generalized
Anxiety Disorder scale (GAD-7) [11] was used to assess
the anxiety symptoms. The GAD-7 measures the severity
of anxiety symptoms experienced during the past 2 weeks
on a scale from 0 (not at all) to 3 (nearly every day), with
a scale range of 0-21. Mild, moderate and severe anxiety
is indicated by scores of 5, 10, and 15, respectively. The
psychometric properties of the scale are well-established
and internal reliability is high (alpha=0.91). Although
originally developed for GAD, the GAD-7 also proved
to have good sensitivity and specificity as a screener for
panic, social anxiety, and post-traumatic stress disorder
[12]. A validated Arabic version of the scale was used in
the study [13].

Statistical analysis

The data analysis and sample size calculation (with 80%
power) were performed using the Statistical Package for
Social Sciences (SPSS version 25) released in 2017, cre-
ated by IBM, Armonk, New York, USA [14]. The cat-
egorical data were presented in the form of number
and percentage. Continuous data were expressed as
mean=+SD (standard deviation) and median with the
interquartile range (IQR). Chi-square was used as a test
of significance of the differences among groups. Binary
logistic regression analysis was used to assess the pre-
dictors of depression. A P value <0.05 was considered to
indicate statistical significance.

Results
Our results showed that the mean age of the studied
group was 33.69 years. More than half of them were male
(52.4%). About 50% of them live in urban area, 55.9% live
with their spouse and siblings. 56.2% of them were mar-
ried. 54.1% had secondary education. 40.3% of them were
working. Low financial status was found among 39% of
them, while financial status was satisfying among 54.1%
of them. Finally, 37.6% of them had no children and 39.6%
had 1-2 children (Table 1).

Table 2 shows that the median age of onset of epilepsy
among the studied group was 17 years while duration of
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Table 1 Demographic characteristics of the studied group
Variable (n=290)
Age: (years) Mean £SD 33.694+9.14
Range 18-60
Variable n %
Sex Female 138 476
Male 152 524
Residence Urban 145 50
Rural 145 50
Live with Alone 12 4.1
Spouse and siblings 162 559
Parents 102 352
Brothers and sisters 10 34
Sibling only 4 14
Marital status Single 9% 331
Married 163 56.2
Widow 6 2.1
Divorced 25 86
Education llliterate 44 15.2
Secondary 157 54.1
University 80 276
Post-graduate 9 3.1
Occupation Not working 173 59.7
Working 117 40.3
Financial status Low 113 39
Satisfying 157 54.1
High 20 6.9
Number of children n 109 376
1-2 115 396
>2 66 228

SD standard deviation

epilepsy was 14 years. About 21.4% of them had posi-
tive family history of epilepsy, 2.8% had positive family
history of psychiatric disease and 8.3% had positive past
history of psychiatric disease. The most frequent type
of seizures found among the studied group was general-
ized (43.4%) also 69.3% of the cases were respondent to
the treatment. Almost 89% of the studied group received
more than 1 AEDs. Finally, 83.3% of the cases had sei-
zures at any time.

Our results showed that 26.2% had moderate anxiety
and 19.3% had severe anxiety according to GAD 7 score
(Table 3).

There was a statistically significant increase in fre-
quency of severe anxiety among patients fearing COVID-
19 infection and death, those who fear from job loss,
those who already had job changes by pandemic includ-
ing job loss, patients who having sleep disturbances dur-
ing the pandemic and those who had a decrease in family

support, and those who were a continuous follower of
pandemic news (Table 4).

Our results showed that not working, low financial sta-
tus, fear of infection and death by COVID-19, fear of job
loss, had job change during pandemic, increase seizures
rate during pandemic, increase ER visits, and lack of drug
adherence during the pandemic, increase risk of anxiety
by 2.06-, 3.16-, 4.39-, 3.02-, 7.07-, 4.36-, 7.06-, 6.58-, and
5.02-fold (odds ratio), respectively (Table 5).

Discussion

To our knowledge, this is the first study that had been
conducted to assess anxiety among PWE during COVID-
19 pandemic in Egypt.

Our study found that the prevalence of anxiety dur-
ing the pandemic is 52.4%: 6.9% of the participants had
mild anxiety, 26.2% had moderate anxiety, and 19.3% had
severe anxiety.
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Table 2 Clinical data of epilepsy
Variable (n=290)
Age of onset (years) Median (IQR) 17 (10-24)
Duration (years) Median (IQR) 14 (7-23)
Variable n %
Family history of epilepsy Negative 228 786
Positive 62 214
Family history of psychiatric disease Negative 282 972
Positive 8 2.8
Past history of psychiatric disease Negative 266 917
Positive 24 8.3
Type of seizures Focal 96 332
Generalized 126 434
Focal with secondary generalization 68 234
Response Respondent 201 69.3
Refractory 89 30.7
Number of AEDs 1 33 114
> 1 257 88.6
Time of seizures Any time 243 838
Day 26 9
Night 21 7.2

IQR interquartile range

Table 3 Prevalence of anxiety

In a cross-sectional study of 151 PWE, Abokalawa and
colleagues found that 72.2% of PWE reported anxiety
during the pandemic [17].

GAD 7 score mzZ?ani(ISQDR) j:iii’? In ‘this study, we found that mu}tiple CQVI]?—IQ pan-
Range o1 den}lc—re‘lated factors are assoc1ateF1 .w1th 1'nc1‘reased
Non (06 138 476% anxiety in PWE. We detected a statistically significant
_ ' increase in the frequency of anxiety among patients
Mild n () 20(6.9%) who fear COVID-19 infection, patients who fear death
Moderate 1 (%) 76{26.2%) by COVID-19 infection, patients who fear job loss dur-
Severe n (%) 56 (19.3%)

SD standard deviation, /QR interquartile range

Our finding corresponds to the existing literature.
The prevalence of anxiety in PWE varied across stud-
ies. In a systematic review of 11 articles that came out
between 2011 and 2019 in different countries, Wang
and colleagues found that the prevalence of anxiety in
PWE ranged from 21.1 to 45% [15].

In a meta-analysis of 27 studies including 3221 PWE,
Scott and colleagues, found that the prevalence of anxi-
ety disorder in PWE ranging from 8.1 to 27.3% [16].

The prevalence of anxiety in PWE varied also dur-
ing the pandemic. In a study that included 141 patients
with epilepsy, Salari and colleagues found that 13.5% of
patients had experienced a severe level of anxiety dur-
ing the pandemic [9].

ing the pandemic, patients who already had job changes
including job loss during the pandemic, patients hav-
ing sleep disturbances during the pandemic, patients
having less family support during the pandemic and
patients who follow the pandemic news moderately to
continuously.

Our study is consistent with other studies, Van Hees
and colleagues found that anxiety in PWE is associ-
ated with financial problems during the pandemic [7].
Rudenstine and colleagues found that unemployment,
the death of a family member or close friend, a lack of
social support, trouble paying monthly rent, and eco-
nomic uncertainty are all COVID-19-related situations
raise the anxiety level in PWE [8]. Salari and colleagues
found that the anxiety levels in PWE during the pan-
demic were higher if one of the relatives had been
infected with COVID-19, and in patients with dis-
turbed sleep pattern [9]. Wang and colleagues, found
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Table 4 The relationship between anxiety and COVID-19

Variable n None Mild to moderate Sever X P

(n=138) (n =96) (n=56)
n % n % n %

Fear of infection by COVID 19 No 136 90 66.2 45 33.1 1 0.7 64.36 0.001*
Yes 154 48 312 51 33.1 55 35.7

Fear of death by COVID 19 No 125 69 552 42 336 14 11.2 10.18 0.006*
Yes 165 69 418 54 327 42 255

Close people infection No 135 71 52.6 39 289 25 185 2.77 0.25
Yes 155 67 432 57 36.8 31 20 NS

Close people death No 272 124 456 93 342 55 20.2 5.59 0.08
Yes 18 14 77.8 3 16.7 1 56 NS

Fear of job loss in pandemic No 203 106 522 82 404 15 74 62.96 <0.001**
Yes 87 33 379 14 16.1 4 47.1

Job changes by pandemic No 205 109 53.1 82 40 14 6.8 71.05 <0.001**
Yes 85 29 341 14 16.5 42 494

Financial changes in pandemic No 62 30 484 22 355 10 16.1 0.56 0.76
Yes 228 108 474 74 325 46 20.2 NS

Sleep disturbance during pandemic No 213 17 54.9 74 34.7 22 104 17.62 < 0.001**
Yes 77 21 27.3 22 286 34 441

Family support during pandemic No change 163 99 60.7 57 35 7 43 57.38 <0.001**
Decrease 127 39 30.7 39 30.7 49 38.6

Follow news about pandemic Not follow 54 27 50 20 37 7 13
Low 73 47 64.4 20 274 6 8.2 5497 < 0.0071**
Moderate 89 49 55.1 31 34.8 9 10.1
Continuous 74 15 20.3 25 338 34 459

x%: Chi square test, NS nonsignificant (P> 0.05), *Significant (P < 0.05), **Highly significant (P<0.001)

that weaker social support is associated with increased
anxiety among PWE [18].

Using binary logistic regression analysis of predic-
tors of anxiety among the studied group, we found
that these factors are significantly associated with the
increased risk of anxiety in PWE during the pandemic:
fear of job loss during the pandemic is (sevenfold
increase in the risk of anxiety), increased seizures’ rate
during the pandemic (more than sevenfold increase in
the risk of anxiety), increased ER visits during the pan-
demic (6.6-fold increase in the risk of anxiety), lack of
drug adherence during the pandemic (fivefold increase
in the risk of anxiety), fear of infection by COVID-19
(4.4-fold increase in the risk of anxiety), job changes
during the pandemic including job loss (more than
fourfold increase in the risk of anxiety), low financial
status (3.1 increase in the risk of anxiety), fear of death
by COVID-19 infection (threefold increase in the risk
of anxiety), being unemployed (twofold increase in the
risk of anxiety).

To the best of our knowledge, our study is the first
study to assess these variables in PWE as a risk of anxiety
during the pandemic.

Limitations and recommendations

Our study has some limitations, because the exposure
and outcome are examined concurrently in a cross-sec-
tional study, there is often no evidence of a causation
link between exposure and outcome and longitudinal
studies are recommended. Also, we did not categorize
participants into epileptic patients with anxiety and epi-
leptic patients without exploring the differences and risk
factors regarding sociodemographic and clinical data
of epilepsy. Also, we did not stratify age into subgroups
and tested against anxiety to reveal the age range most
affected with COVID-related anxiety. However, we have
many strengths in our study, as our results are useful in
focusing on PWE who are already under severe stress
that increased more in the pandemic. Our study was per-
formed by direct doctor—patient interview, not online or
self-submitted questionnaires, which guarantees correct
understanding of the patients to the questions and good
interpretation of the results. Our study was performed in
an epilepsy clinic not in primary care clinic, allowing us
to reach the medical records of the patients, which was
very important to confirm the diagnosis, the type of sei-
zures, the duration of illness, the number of anti-seizure
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Table 5 Binary logistic regression analysis of the predictors of anxiety

Variable B S.E Wald P OR 95% ClI
Age >40 0.155 0.676 0.053 0.818 0.856 0.228 3219
Female sex 0.189 0.987 0.918 0.605 1.440 0.836 5.358
Divorced 0.196 0425 0.357 098 1.302 0.365 9314
Residence 0.126 0.562 0.050 0.823 1.134 0377 3411
Live alone 1.202 0432 0.293 0510 1.724 0.369 6.157
lliterate 0718 0.896 0.641 0423 2.050 0.354 11.878
Not working 2.822 1.106 6.511 0.011* 2.059 1.007 8520
> 2 children 1.530 0.995 2.368 0.124 0216 0.031 1.520
Low financial status 1.830 0.786 5420 0.020* 3.161 2.034 11.749
Positive family history of epilepsy 1.342 0.733 3.348 0.067 1.261 0.620 1.100
Positive family history of psychiatric disorder 1.862 2.163 0.741 0.389 1.155 0312 10.773
Positive past history of psychiatric disorder 0.212 0676 0.098 0.754 1.236 0.328 4652
Age of onset <17 years 0.250 0677 0.137 0.712 1.284 0.341 4.843
Duration > 14 years 0.296 1.303 0.052 0.820 1.344 0.104 17.295
Generalized seizers 0.922 0.818 1.270 0.260 2515 0.506 12,508
Refractory 0.160 0.963 0.027 0.868 1173 0.178 7.741
> 1 AEDs 1.260 1.923 0429 0512 3.525 0.081 15.263
Any time seizures 0.749 2417 0.096 0.757 2114 0.019 24132
Fear of infection by COVID-19 3.381 2.827 1430 0.023* 4.389 1.115 7.495
Fear of death by COVID-19 3.793 2.999 1.600 0.006* 3.023 1.369 8.040
Close people infection 1.664 0.793 0.910 0.340 1.070 0324 6.612
Close people death 0.975 0.947 1.060 0.303 1377 0.059 2415
Fear of job loss in pandemic 3.048 1.266 5.793 0.002* 7.071 1.761 25.105
Job changes by pandemic 7.186 3.028 3.630 0.018* 4.364 1.491 19.665
Financial changes in pandemic 0.292 0.697 0.176 0.675 1.747 1.190 2927
Sleep disturbance during pandemic 1.513 0.956 0322 0.210 1.178 0.972 4216
Decrease family support during pandemic 0.657 1.006 0426 0514 1.929 0.268 13.868
Continuously following news about pandemic 1.056 0317 0.727 0.325 1.569 0.865 7.517
Increase seizers rate 2.869 0.873 3.791 0.001* 7.057 3.010 25314
Increase ER visits rate 2.808 0911 3498 0.002* 6.579 2.780 18.889
Lack of drug adherence during pandemic 2723 1.131 3.028 0.003* 5024 2603 16.182
Lack of routine follow-up during pandemic 0.820 0.166 0352 0.297 1441 0318 5610

SE standard error, OR odds ratio, Cl confidence interval. *Significant (P <0.05) **highly significant (P<0.001)

medications and the past medical history. PWE should be
regularly screened for anxiety especially during unusual
circumstances like COVID-19 pandemic. Early detection
of anxiety in PWE and early adjustment of its risk factors
help in early treatment and better outcomes that will be
reflected also on better management of epilepsy and bet-
ter quality of life for those patients.

Conclusions

Our study revealed a high prevalence of anxiety in
PWE during COVID-19 pandemic. During the pan-
demic, fear of job loss during the pandemic, increased
seizures’ rate during the pandemic, increased ER
visits during the pandemic, lack of drug adherence

during the pandemic, fear of infection by COVID-19,
job changes during the pandemic including job loss
(more than fourfold increase in the risk of anxiety),
low financial status, fear of death by COVID-19 infec-
tion, being unemployed were the most significant pre-
dictors for anxiety in PWE. So, these risk factors must
be evaluated and adjusted as these will be reflected in
the improvement of the anxiety, which in turn will be
reflected in the improvement of epilepsy and on the
quality of life of PWE.

Abbreviations
PWE: Patients with epilepsy; AEDs: Anti-epileptic drugs; ER: Emergency room;
GAD: Generalized anxiety disorder.
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