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Background: The rapid distribution of the novel coronavirus disease 2019 (COVID-19) led to an 
increased prevalence of mental problems. Also, patients with epilepsy (PWE) are more prone to 
mental illnesses, and approximately 25% of them have psychopathological comorbidities. On the 
other hand, cancellation of the patient’s appointment, decreased medical care services and strict 
isolation affect both the mental health and epilepsy care of the patients. 

Objectives: This study aimed to compare depression, psychopathological distress, and sleep 
disturbances between PWE and a normal group during COVID-19 pandemic. 

Materials & Methods: A total of 76 PWE, who were consecutively referred to the Neurology Clinics 
of 22 Bahman Hospital, Khorasan Razavi, Iran, were recruited. Also, 76 age- and gender-matched 
healthy persons were included as the normal group. Demographic and epilepsy-related information 
was collected from the 6-item Kessler questionnaire, Beck depression inventory, and Pittsburgh 
sleep quality index questionnaire. The obtained data were used to assess psychopathological 
distress, depression, and sleep quality, respectively. 

Results: PWE had significantly higher levels of psychopathological distress (P=0.04), depression (P=0.02), 
and sleep disorders (P=0.01) than healthy individuals. Results showed that duration of disease was significantly 
associated with depression level and sleep disorders (P<0.05). According to multivariate logistic regression 
results, disease duration had significant associations with Beck depression inventory scores (OR:1.128; 95% 
CI, 1.110%, 1.729%) and Pittsburgh sleep quality index scores (OR: 1.860; 95% CI, 1.363%, 1.922%). 

Conclusion: The significant disparities in psychopathological distress, depression and sleep 
disorders between PWE and healthy individuals highlight the vulnerability of PWE to mental health 
challenges during crises.
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Introduction

he novel coronavirus disease 2019 (CO-
VID-19) is caused by severe acute respi-
ratory syndrome coronavirus 2. The dis-
ease was accompanied by unprecedented 
changes worldwide, leading to significant 

consequences in physical and psychopathological health 
[1]. Following its rapid spread, it became a pandemic 
and severely affected all countries’ health systems [2]. 
Therefore, the governments have implemented several 
preventive strategies, including quarantines, travel bans, 
and lockdowns, to decrease the spread of the virus. Al-
though inevitable, the strict isolation is accompanied by 
the feeling of loneliness, which is followed by the onset 
or deterioration of depression, anxiety, and sleep disor-
ders [3]. In this situation, people with chronic diseases 
such as epilepsy receive inadequate level of medical 
care. It is reported that patients with epilepsy (PWE) are 
more prone to mental illnesses, and approximately 25% 
of them have psychopathological comorbidities [4, 5]. 
Although public health incidents can bring vast amounts 
of emotional problems to the general population, PWE 
experience more severe physical and mental conse-
quences. For example, during the outbreak of SARS in 
2003, PWE were banned from referring patients to hos-
pitals for their epilepsy medications because of safety 
concerns. This restriction raised the number and sever-
ity of seizures [6] and also caused psychopathological 
problems such as anxiety and depression in these pa-
tients [7]. Stress has an essential role in the recurrence of 
epileptic seizures. Also, it is a commonly reported cause 
of seizure recurrence [8]. Limited access to health care 
centers and changes in lifestyle regarding remote work 
can potentially develop stress in PWE. In addition, the 
COVID-19 outbreak led to extended delays in outpatient 
visits and cancellation of epilepsy paraclinical tests, such 
as electroencephalogram test and magnetic resonance 
imaging, and even problems in accessing emergency 
[9]. Not only can the social and behavioral influences 
of COVID-19 lockdown increase seizure frequency in 
PWE, but COVID-19 infection also causes a febrile sta-
tus, reducing the seizure threshold [10]. The lockdown 
of pharmaceutical industries hampers antiepileptic drug 

supply. Meanwhile, the care services were limited to 
emergencies, and PWE could not visit their neurologists 
regularly. Also, the SARS virus family has neurotropic 
potencies explaining the neurological manifestations 
of COVID-19, such as headache, seizure, Guillan-Bare 
syndrome, paresthesia, changes in consciousness level 
and so on [11, 12]. 

In light of limited research conducted in Iran, especial-
ly in the northeastern region, we undertook this study to 
assess the levels of psychopathological distress, depres-
sion, and sleep quality among PWE. Additionally, our 
investigation examined the variations in seizure frequen-
cy before and after COVID-19 infection among affected 
patients. Furthermore, a comprehensive analysis was 
conducted to elucidate the potential risk factors associ-
ated with the development of depression, psychopatho-
logical distress, sleep disturbances, and exacerbations of 
seizures in this population.

Materials and Methods

This study was a single-center, case-control study. The 
survey was conducted during the post-COVID-19 period 
from January 28 to March 7, 2023. The inclusion criteria 
of the epilepsy group were as follows: Having the diag-
nosis of epilepsy for at least one year based on a neurolo-
gist’s diagnosis and being 18 years or older. The exclu-
sion criteria were as follows: Developing hemorrhage, 
infarction, tumor, and infection in the central nervous 
system; having a history of substance abuse, psychosis, 
or any psychiatric diseases; and having a change in the 
type or dosage of the AEDs. Before patient enrollment, 
a comprehensive review of electronic health records 
(EHRs) was conducted to assess eligibility criteria. Each 
patient’s EHR contains essential information, including 
medical history, physical examination findings, imaging 
results, and medication details. During each visit, phy-
sicians document all physical examination findings and 
any alterations to the medication regimen. Subsequently, 
eligible patients underwent a structured interview con-
ducted by a neurologist to evaluate their psychiatric and 
mental status.

T

Highlights 

• Patients with epilepsy had significantly higher levels of psychopathological distress, depression and sleep disorders 
than healthy individuals.

• Disease duration is an independent positive variable for sleep disturbances and depression. 
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Additionally, in this interview, the patients were asked 
if they have experienced any changes in the number, 
type, or duration of their seizures experienced during 
the COVID-19 pandemic. A total of 12 patients (13.6%) 
were excluded from the study. For the patients with no 
remarkable psychiatric disease and normal mental state, 
the study’s objective and process were clearly explained, 
and the patients who were willing to participate in the 
study signed the informed consent. Eight patients (9%) 
were excluded because of changes in the type or dosage 
of their drugs within the previous month, and 4 patients 
(4%) because they refused to participate. After that, the 
patients completely understood the objective and process 
of the study and signed the consent form, three printed 
questionnaires, including Beck depression inventory 
(BDI), 6-item Kessler (K-6), and Pittsburgh sleep qual-
ity index (PSQI) questionnaires, were given to them to 
complete. While answering the questions, if a patient 
was illiterate, researchers facilitated the process by read-
ing the questions aloud verbally and providing clear ex-
planations in a simplified manner. Moreover, if patients 
encountered difficulty understanding any aspect of the 
questionnaires, researchers provided additional explana-
tions until the questions were entirely understandable. 

Also, healthy individuals with the same age and gen-
der distribution of patients were enrolled as the normal 
group. The normal group was recruited from the pa-
tients’ companions without any remarkable past medical 
history, who were referred to the 22 Bahman Hospital, 
Mashhad, Khorasan Razavi. The inclusion criteria for 
the normal group were age 18 or older and signing the 
consent form. The exclusion criteria of the normal group 
were as follows: Having a history of seizures or any neu-
rologic disease and having depressive or anxiety disor-
ders. The normal group was completely matched to the 
patients in terms of age and gender. The sample size was 
calculated according to previous similar studies [13] and 
by utilizing the Equation 1 [14]:

1.

n=

= ≈76

(z1-a/2+z1-β )
2[1(1-p1 )+p2(1-p2 )]

Z1-a/2=1.96

Z1-β =0.84

P1=0.131, P2=0.016

n=76

(1.96+0.84)2[0.131(1-0.131)+0.016(1-0.016)]
(p1 -p2 )

2

(0.131-0.016)2

Their psychiatric and mental status were assessed 
through standard psychological questionnaires and 
also the epilepsy-related information was checked. The 
study’s goal and process were clearly explained to the 
patients. The patients willing to participate in the study 
signed the informed consent form.

A questionnaire was designed and customized for this 
study to collect demographic information, such as age, 
gender, education level and marital status. Also, epilepsy 
information was asked from the PWE as follows: Type 
of epilepsy (according to the classification approved by 
the International League Against Epilepsy (ILAE) [15], 
duration of disease, the number of antiepileptic drugs 
(AEDs), drug resistance, and the number of seizures be-
fore and after COVID-19 infection. 

BDI is a 21-item self-report measure of typical depres-
sive symptoms [16]. Each item possesses four possible 
responses; higher total scores indicate a greater number 
and severity of depressive symptoms. Scores ranging 
from 0 to 13 indicate no symptoms, 14–19 marks mild 
depression, 20–28 denotes moderate depression, and 29–
63 points to severe depression. The validity and reliabil-
ity of the Persian version of this questionnaire have been 
confirmed by a study as 0.87 and 0.74, respectively [17]. 

PSQI was first developed in 1988 by Buysse et al. [18]. 
This questionnaire is a self-report instrument used to as-
sess the quality and patterns of sleep in adults over the 
last month. This questionnaire evaluates seven aspects: 
Subjective sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbances, use of sleep-
ing medication, and daytime dysfunction. A total score of 
“5” or higher indicates poor sleep. The validity and reli-
ability of the Persian version of the PSQI questionnaire 
were reported as 0.94 and 0.72, respectively [19]. 

The K-6 psychopathological distress scale is a short 
screening tool developed to identify persons with a high 
probability of having diagnosable psychopathological 
distress, which is severe enough to induce moderate to se-
rious impairment in functioning. Total scores range from 
0 to 30, with higher scores indicating more severe psy-
chopathological distress. Dadfar and colleagues reported 
the sensitivity and specificity of the Persian version of 
this questionnaire as 0.93 and 0.91, respectively [20]. 

Statistical analysis was conducted by using SPSS soft-
ware, version 20. We presented categorical variables as 
numbers and percentages and continuous variables as 
Mean±SD. Intergroup differences were compared using 
the independent t-test or Mann-Whitney U test. Multi-
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variate logistic regression was employed to investigate 
factors independently associated with severe mental 
health problems among PWE. The multivariate model 
included variables that exhibited a significant associa-
tion (P<0.05) with the outcome in univariate analysis. 

Results

A total of 88 PWE were eligible to participate in our 
study. Of them, 8 patients (9%) were excluded because 
of changes in the type or dosage of their drugs within 
the previous month, and 4 patients (4%) because they 
refused to participate. Also, 76 healthy individuals were 
enrolled as control participants. These individuals were 
matched regarding their age and gender with the patients 
(Table 1). 

Demographic data

Ultimately, 76 PWE were included, and the same num-
ber of normal individuals were enrolled as the control 
group. The mean age of the patients was 37.88±18.72 
years. Females constituted 50.6% of the participants. 
No significant difference regarding age and gender 
was found between the groups (P>0.05). Three-fourths 
of the patients were married. Forty-five patients were 
employed. Most of the patients were using one antiepi-
leptic drug, had generalized seizures and lacked drug 
resistance. Thirty-nine patients were suffering from epi-
lepsy for more than 10 years. Although 28 patients did 
not have any seizures, 26 had one, 12 had two, and 10 
patients had more than three seizures per month. Fifty-
two patients reported infection by COVID-19, but PCR 

confirmed the definitive diagnosis of COVID-19 in only 
16 patients. Moreover, 2 patients had severe COVID-19 
infection, which led to their hospitalization. Our results 
demonstrated that 29 PWE (38%) experienced exacer-
bated epileptic seizures, while 22(28%) did not report 
any changes in the number of their seizures. Only one of 
the patients stated decreased frequency of their seizures 
after COVID-19 infection. Table 2 demonstrates the de-
tailed clinical information of the patients. 

Depression

PWE scored higher in the BDI questionnaire (16.5±9.44 
vs 9.24±5.81, P=0.02). Among PWE, 22 patients had 
normal BDI scores, 29 had mild, 17 had moderate, and 
8 had severe depressive symptoms. Though, in the con-
trol group, 59 participants had normal values of BDI, 11 
had mild symptoms of depression, and 6 had moderate 
symptoms. None of the participants in the control group 
showed severe symptoms of depression (Table 3). 

Psychopathological distress

Our findings revealed that PWE exhibited significantly 
elevated K-6 scores compared to the normal individual 
group (P=0.03). K-6 score ≥12 was considered severe 
psychopathological distress, and we observed that the 
proportion of patients with K-6 score >12 was notably 
greater in PWE (21 vs 9, P=0.04) (Table 3).

Table 1. Demographic characteristics of the participants

Items
Mean±SD/No. (%)

P
PWE Control

Age (y) 37.88±18.72 41.35±16.12 0.663

Gender (female) 41(53) 36(47) 0.729

Education level

<High school 42 35

0.795Bachelor 26 31

>Master 8 10

Marital status
Single 19(25) 18(23)

0.872
Married 57(75) 58(76)

Occupation
Employed 45 37

0.349
Unemployed 31 39

PWE: Patients with epilepsy.
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Sleep

The PSQI questionnaire scores represented a signifi-
cantly worse sleep quality in PWE than the normal in-
dividual group (6.2±1.1 vs 4.3±2, P=0.01). Different 
subscales of the PSQI questionnaire are also presented 
in Table 3. The patients had remarkably poor subjec-
tive sleep quality, longer sleep duration, and more sleep 
disturbances. Moreover, daytime dysfunction was more 
prevalent in patients than in the normal individual group 
(Table 3).

Table 4 shows correlations between depression (BDI 
scores), psychopathological distress (K-6 scores), 
and sleep quality (PSQI scores) with disease dura-
tion in PWE. We found that both depressive symptoms 
(P=0.04) and poor sleep quality (P=0.02) were signifi-

cantly associated with longer disease duration. However, 
correlations do not necessarily imply that one variable 
directly causes another. To understand if disease duration 
independently predicts depression and sleep problems, 
we performed a multivariate logistic regression analy-
sis. This analysis reveals that even after accounting for 
other factors, disease duration remains a significant pre-
dictor for both depression (OR=1.128; 95% CI, 1.110%, 
1.729%; P=0.002) and sleep disturbances (OR=1.860; 
95% CI, 1.363%, 1.922%; P=0.01). In other words, for 
every unit increase in disease duration, the odds of expe-
riencing depression increase by 12.8% and the odds of 
having sleep problems increase by 86.0% while control-
ling for other variables.

Table 2. Clinical information of the PWE

Variables Items No. (%)

Number of AEDs

One drug 51(67)

Two drugs 22(28)

Three or more drugs 3(3) 

Type of seizure
Generalized 59(77)

Focal 17(22)

Drug resistance 
Yes 9(11)

No 67(88)

Duration of disease (y)
>10 39(51)

≤10 37(48)

Number of seizures (m)

0 28(36)

1 26(34)

2 12(15)

≥3 10(13)

COVID-19 infection

52(65)

Febrile disease 34

PCR-confirmed 16

Hospitalization 2

Seizure frequency during or after COVID-19 
infection

Increased 29

Decreased 1

No difference 22

PWE: Patients with epilepsy; AED: Antiepileptic drug.
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Discussion

In the present study, we explored the mental health sta-
tus of PWE in northeast Iran during the COVID-19 pan-
demic. We compared our results with the mental health 
status of healthy individuals from the same region in ad-
dition to evaluating risk factors for poor mental status. 
Our findings revealed that PWE had significantly higher 
levels of psychopathological distress, sleep disturbances, 
and depression than the normal group, which was close-
ly related to the duration of the disease. 

It is reported that the COVID-19 pandemic resulted in 
increased mental health problems due to high numbers 
of mortality, high levels of infection, and quick distribu-
tion. Moreover, stress is more frequent during the pan-
demic [21]. Besides this, recent studies on the general 
population have shown that following the pandemic, 

anxiety and depression increase, which is accompanied 
by sleep disorders. Accordingly, PWEs are at consider-
able risk to the psychosocial influence of the pandemic 
[22]. These data on the frequency of depression in CO-
VID-19 patients can be compared to that of the pre-
pandemic prevalence of depressive disorders in hospi-
tal inpatients and outpatients, which are estimated to be 
between 5% to 34% [23] and 27.0% [24], respectively. 
In this study, we found the prevalence of depression for 
COVID-19 outpatients to be 71%, which is a substantial 
increase compared with pre-pandemic depression levels. 
Furthermore, these estimated prevalence rates of depres-
sion and anxiety display a remarkable increase com-
pared to the general population during the COVID-19 
pandemic, which are estimated to be 33.7% and 31.9%, 
respectively [25, 26]. The discrepancy between our re-
sults and those of other studies can be explained by the 

Table 3. Scores of BDI, K-6, and PSQI questionnaires in the PWE and control group

Variables
Participants 

P
PWE Control

Scores of BDI

Mild depressive symp-
toms 29 11 0.00

Moderate depressive 
symptoms 17 6 0.01

Severe depressive 
symptoms 8 0 0.00

Total score 16.5±9.44 9.24±5.81 0.02

Scores of K-6 questionnaire
Total score K-6 4.8 2.0 0.03

Severe psychopathologi-
cal distress 21 9 0.04

Variables
Mean±SD

p
PWE Control

Scores of PSQI questionnaire

Subjective sleep quality 2.9±0.1 1.5±0.4 0.03

Sleep latency 1.5±0.1 0.9±0.5 0.63

Sleep duration 1.7±0.8 1.3±0.4 0.02

Habitual sleep efficiency 0.9±1.1 0.8±0.4 0.36

Sleep disturbances 2.2±1.3 1.0±0.4 0.00

Use of sleep medication 2.3±1.6 0.5±0.2 0.00

Daytime dysfunction 1.8±0.7 0.9±0.3 0.03

Total score 6.2±1.1 4.3±2 0.01

Abbreviations: PWE: Patients with epilepsy; BDI: Beck depression inventory; K-6: 6-item Kessler; PSQI: Pittsburg sleep quality index.
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various screening tools, which significantly impact the 
resultant frequency. However, it should be mentioned 
that substantial variations in the sample size of studies 
may contribute to this issue.

On the other side, it seems that restrictions during the 
COVID-19 pandemic negatively correlate with sleep 
quality in the general population because of the increas-
ing rate of psychological disorders, decreasing exer-
cise activity, social isolation, and inadequate access to 
sunlight [27]. In this regard, results showed that 7.1%–
71.2% of PWE had sleep problems, and the prevalence 
of insomnia was also 28.2% among these patients [9, 28]. 
However, one study reported no significant difference in 
the sleep quality between PWE and healthy persons [29]. 
Sleep disturbance in PWE is a vital activator that can in-
crease motor excitability, which develops the frequency 
of seizures in these patients [30]. Generally, disturbed 
sleep-wake cycles during the COVID-19 restriction can 
influence PWE and healthy persons. However, sleep 
problems may increase EEG epileptiform abnormalities 
that result in a worsening of seizures in PWE [31]. Previ-
ous data show that sleep disturbances have been reported 
in 20.1% of the PWE during the COVID-19 pandemic, 
significantly higher than in the pre-pandemic period 
[26]. Our results showed that PWE have significantly 
higher sleep problems than the general population. We 
also noticed that sleep problems were significantly as-
sociated with longer disease duration. 

Various factors, including social separation and loneli-
ness, affect the high prevalence of psychopathological 
distress in PWE during the COVID-19 pandemic [32]. 

The development of social restrictions to control the 
pandemic leads to a number of behavioral and social 
consequences that may also trigger epileptic seizures 
and decrease the threshold level of seizures in PWE 
[33]. Also, stress has been shown to exacerbate epilepsy. 
There is a significant correlation between stress and the 
number of epileptic seizures among PWE [34]. Results 
of studies focusing on the impact of the COVID-19 
pandemic on stress levels among PWE represented a 
higher stress and anxiety level among PWE. In addition, 
the studies reported that PWE experienced worse men-
tal health conditions during the COVID-19 restrictions 
[13]. The elevated stress associated with the pandemic 
has a direct correlation with the worsening of seizures in 
some PWE [29]. Our data support notable psychopatho-
logical distress among PWE compared to the normal in-
dividual group. Also, the number of people with severe 
psychopathological distress was remarkably higher than 
the healthy individuals. We did not find any significant 
relationship between drug resistance and psychopatho-
logical distress, which is in line with the results of 3 
meta-analyses [5, 35, 36]. In contrast, the study by Hao 
et al. found a significant association [13].

Also, it is estimated that one-third of PWE are affected 
by mental issues. Furthermore, psychopathological dis-
tress frequently happens in their daily life [37]. There-
fore, it is expected that in stressful conditions like CO-
VID-19 restrictions, the occurrence of depression and 
anxiety increases. Among psychopathological distress, 
anxiety, and depression are the most frequent epilepsy-
relate disorders which is observed among PWE during 
the COVID-19 pandemic. Results from studies on CO-

Table 4. Exploring factors associating with the level of depression, psychopathological distress, and sleep disorder in PWE

Variables
Mean±SD

P K-6 P
Mean±SD

P
BDI PSQI

Duration of 
disease (y)

>10 14.19±2.7
0.04

5.0
0.33

4.9±3.8
0.02

≤10 18.23±2.2 4.2 5.7±2.2

Drug resis-
tance 

Yes 16.2±2.5
0.49

4.9
0.27

6.1±1.7
0.49

No 14.9±1.8 3.9 5.5±2.0

Number of 
AEDs

One drug 16.7±7.1

0.60

4.4

0.24

5.7±4.1

0.28Two drugs 16.2±6.5 4.2 6.0±2.9

Three or more drugs 14.3±3.8 4.9 5.4±4.2

Abbreviations: PWE: Patients with epilepsy; BDI: Beck depression inventory; K-6: 6-item Kessler; PSQI: Pittsburg sleep quality index.
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VID-19 in Italy demonstrated that PWE (19%) and the 
general population (17%) reported psychiatric disorders, 
including depression. However, PWE had more severe 
depressive symptoms than the control group [33]. In ad-
dition, Van Hees et al. found remarkable gender differ-
ences among PWE, and it was reported that women are 
at increased risk of more depressive problems during the 
COVID-19 pandemic [38]. Excessive exposure to stress-
or factors not only increases seizures in PWE but also 
triggers seizure development even in people without any 
history of epilepsy [39]. As regards, the study by Huang 
et al. documented that depression among PWE and the 
control group increased the number of seizures (22.58% 
vs 12.08%, respectively) [29]. In line with this, several 
studies performed during the COVID-19 pandemic indi-
cated gender and age differences in relation to the preva-
lence of stress and anxiety symptoms among PWE. In 
this respect, female and older subjects had higher anxiety 
levels [40]. Other relevant studies also showed that both 
PWE and the general population experienced anxiety 
symptoms during the pandemic, though PWEs experi-
enced a significantly higher prevalence of anxiety [40].

Although our study provided significant evidence of 
high levels of psychopathological distress, depression, 
and sleep disorders among PWE, it still has several limi-
tations. First, we utilized online questionnaires, which 
possessed several biases and had low scientific evidence 
strength. Second, most of our responders were young 
adults who use the Internet the most, so our sample could 
not properly represent the general population. The lower 
age of patients could bias the number of reported sei-
zures, the rate of drug resistance, and antiepileptic medi-
cations. Third, we only measured the depression and 
anxiety of patients during the pandemic, and our study 
lacked a pre-pandemic baseline of their mental condi-
tion. 

Conclusion

In conclusion, the significant disparities in psycho-
pathological distress, depression, and sleep disorders 
between PWE and healthy individuals highlight the vul-
nerability of PWE to mental health challenges during 
crises. Importantly, our results indicate that longer dis-
ease duration is associated with increased susceptibility 
to depression and sleep disturbances among PWE, em-
phasizing the need for targeted interventions to address 
their mental health needs, especially during public health 
emergencies like the COVID-19 pandemic. Moreover, 
these findings underscore the importance of integrat-
ing mental health support into the comprehensive care 
of PWE, with tailored interventions aimed at enhancing 

psychopathological well-being and sleep quality. By ac-
knowledging and addressing the unique mental health 
challenges faced by epilepsy patients, healthcare provid-
ers can effectively promote quality of life in this vulner-
able population. Further future research should continue 
to explore the dynamic interplay between epilepsy, men-
tal health, and external stressors.
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