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Abstract 

Background The COVID-19 pandemic substantially increases the risk of severe psychological distress among people 
with epilepsy (PWE), especially those with monthly household income < 5000 RMB or with uncontrolled seizures. 
Patients with Kessler scores > 12 should consult a psychiatrist, especially during major disasters. This study was aimed 
to compare the frequency of psychological distress among Chinese PWE before and during the outbreak of the SARS-
CoV-2 Omicron variant, and to identify risk factors for such distress.

Methods In this prospective study, we collected sociodemographic data of PWE aged > 14 years, who were treated 
at our center during December 1 to 15, 2022. All participants completed the 6-item Kessler Psychological Distress 
Scale before the outbreak and again during the outbreak. Health visitors who were unrelated to those patients dur-
ing the outbreak were included as a control. Multivariate logistic regression analysis was performed to identify risk 
factors of severe psychological distress and its exacerbation.

Results Of the 223 PWE, 127 were tested positive for SARS-CoV-2, while 174 of 218 controls were positive for SARS-
CoV-2. The neurological symptoms were similar between PWE and controls with SARS-CoV-2. The average Kessler 
score of PWE was significantly higher during the outbreak than before it (9.93 ± 3.98 vs. 8.52 ± 0.23, P < 0.001). The 
average score of controls during the outbreak (5.146 ± 0.35, P < 0.001) was significantly lower than that of the PWE. 
We identified three independent predictors for severe psychological distress in PWE during the outbreak, i.e., 
monthly household income < 5000 RMB (OR = 0.252, 95%CI 0.064–0.998, P = 0.048), severe psychological distress 
before the outbreak (OR = 0.067, 95%CI 0.026–0.174, P < 0.001), and seizure onset within 30 days before the assess-
ment during the outbreak (OR = 0.356, 95%CI 0.157–0.805, P = 0.013). Of the three predictors, the last one was also an 
independent predictor for exacerbation of psychological distress during the outbreak (OR = 0.302, 95%CI 0.123–0.741, 
P = 0.009).
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Conclusions Our analysis suggests that the COVID-19 pandemic has substantially increased psychological distress 
of individuals with epilepsy, regardless of the viral infection or not. Various neurological symptoms similar to those 
of “long COVID” appeared for the first time among these individuals during the Omicron outbreak, highlighting 
the need for clinicians to screen carefully for this condition. Management of epilepsy during the pandemic or a similar 
major disaster should focus on the control of seizures and maintenance of mental health, especially among those 
with monthly household incomes below 5000 RMB, suffering uncontrolled seizures and having a history of severe 
psychological distress.
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Background
Epilepsy is a chronic neurological disease that affects 
individuals of all ages, with a global lifetime prevalence 
of 7.6 per 10,000 [1]. Epilepsy poses a heavy health and 
economic burden on affected individuals and the society, 
especially since about half of adults with active epilepsy 
have at least one comorbidity [2, 3]. For example, people 
with epilepsy are eight times more likely to have a men-
tal disorder [4, 5] and three times more likely to commit 
suicide [6] than the general population. As the most fre-
quent comorbidity of epilepsy, mental illness shortens 
the life expectancy, reduces the quality of life [7], lowers 
medication compliance and worsens the side effects of 
antiseizure medication. Early recognition and treatment 
of psychiatric comorbidities is critical for improving the 
prognosis of individuals with epilepsy [8].

During the past three years of COVID-19 pandemic, 
more than 650 million cases and 6.5 million deaths have 
been documented, and the number of affected individu-
als with long-term sequelae has been growing [9]. Even 
when infection with the causative SARS-CoV-2 virus 
is asymptomatic or mild, individuals may still develop 
neurological and psychiatric symptoms, including sleep 
problems, anxiety, and depression [10]. This potential of 
negative effects on mental health is especially great in 
China following the introduction of adjusted COVID-19 
prevention and control measures in December, 2022 [11]. 
Infection with SARS-CoV-2 is not the only risk factor for 
mental problems related to COVID-19: the pandemic can 
also exert substantial indirect effects on uninfected peo-
ple [12]. For example, we have found that the COVID-19 
pandemic has increased the risk of severe psychological 
distress among uninfected individuals with epilepsy [8].

In this study, we compared the frequency and inten-
sity of psychological distress in individuals with epilepsy 
before and during the outbreak of the SARS-CoV-2 “omi-
cron” variant in China. We also explored risk factors for 
severe psychological distress and exacerbation of psycho-
logical distress during the pandemic.

Methods
Participants
This prospective case-control study was conducted from 
December 1, 2022 to February 15, 2023, Patient infor-
mation was prospectively entered into a database that 
has been described elsewhere [8]. Due to the sudden 
outbreak, it was impossible to recruit the control par-
ticipants before adjustment of the COVID-19 preven-
tion and control measures. Therefore, the control group 
comprised health visitors unrelated to those patients 
recruited during January 15 to February 15, 2023. This 
study was approved by the Ethics Committee of Sichuan 
University, and participants gave informed consent 
before enrollment.

Individuals with epilepsy who were diagnosed at the 
Epilepsy Center of West China Hospital (Chengdu, 
China) between August 2015 and December 2021 were 
invited to participate. They were at least treated for 1 year 
before the first evaluation, and were regularly followed 
up based on the database, with which a related study was 
published in 2020 [8]. To be enrolled, individuals had 
to be at least 14  years old and diagnosed with epilepsy 
according to the published criteria [13] at least one year 
before the enrollment.

Individuals were excluded if they (1) self-reported sei-
zures within 24 h before completing the questionnaires at 
either time point (see Sect. Questionnaires); (2) failed to 
submit questionnaires at either of the time points; (3) had 
a history of mental retardation, alcohol or drug abuse, 
or uncontrolled psychosis; or (4) were unable to read or 
understand the questionnaires. They were also excluded 
if relevant clinical information was missing.

Epilepsy was classified as generalized, focal or unknown 
based on published criteria [14]. The patients were defined 
as drug-resistant if the participant had been treated with 
at least two appropriate anti-seizure medications [15]. 
Seizure freedom was defined as having no seizures for at 
least 12 months or a period equal to three times the long-
est pre-treatment inter-seizure interval [15].
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Questionnaires
Participants completed the following questionnaires 
online (via WeChat) twice: once during the period of 
December 1 to 15, 2022, which was before the outbreak 
(baseline), and the other during the period of January 15 
to February 15, 2023, which was during the outbreak.

Clinicodemographic questionnaire
The sociodemographic data were collected before the 
outbreak. The participants completed a custom-designed 
questionnaire that collected items on age, sex, educa-
tion level, and household income, medical history, clini-
cal information on epilepsy. The clinical information on 
epilepsy included epilepsy classification, type of seizure, 
antiseizure medication, seizure frequency, the total num-
ber of seizure onsets during the outbreak and the last sei-
zure onset.

At the second assessment during the outbreak, the par-
ticipants completed a custom-designed questionnaire 
including seizure onset during the past 30 days, infection 
with SARS-CoV-2, diagnosis with COVID-19, neurologi-
cal symptoms and mode of follow-up (online or offline).

The control group completed a custom-designed ques-
tionnaire collecting information of age, sex, education 
level and financial circumstances.

Kessler psychological distress scale
The Mandarin version of the 6-item Kessler Psychologi-
cal Distress Scale (K-6) was used to assess nonspecific 
psychological distress during the past month, includ-
ing symptoms of anxiety and depression. This Scale has 
been used to screen for psychological distress in healthy 
people [16, 17] and in individuals with epilepsy [8]. Each 
item had 5-point response options from 0 to 4, and the 
scores were summed to obtain a total score of 0 to 24; 
higher scores indicate greater psychological distress. Par-
ticipants were classified into low psychological distress 
(0–7), mild distress (8–12), or severe distress (13–24) 
based on the total scores.

Statistical analysis
Data were analyzed with the SPSS 25.0 (IBM, Chicago, 
IL) software. Categorical variables are reported as num-
bers and percentages; continuous variables are presented 
as means and standard deviations if normally distributed 
or as median (interquartile range) if skewed. Intergroup 
differences were assessed for significance using Student’s 
t test or the chi-squared test. Multivariate logistic regres-
sion was used to identify factors that were independently 
associated with exacerbation of psychological distress, 
defined as an increase in psychological distress severity 
(e.g. from “low” to “mild” or from “mild” to “severe”); or 

that were associated with severe psychological distress. 
The multivariate model contained variables with P < 0.1 
in the univariate analysis. Risk factors were assessed in 
terms of odds ratio (OR) and 95% confidence interval 
(CI).

Results
Of the 586 individuals who were treated at our epilepsy 
center during the recruitment period, 363 were excluded 
because of the lack of assessments before or during the 
outbreak (n = 238); ages younger than 14 years (n = 109); 
refusal to participate (n = 13); incomplete clinical data 
(n = 3). At last, 223 epilepsy patients (101 males, 45.3%) 
were included, with a mean age of 30.59 ± 10.95  years 
(range, 14–77  years) (Table  1). There were 218 healthy 
controls enrolled in the control group. The patients and 
controls showed no significant difference in age, mar-
riage status, education level or mental illness. Patients 
reported significantly lower family incomes than the con-
trols, which is consistent with our previous report [8].

Neurological symptoms of epilepsy during the COVID‑19 
pandemic
A total of 187 respondents in the epilepsy group reported 
“common cold” symptoms, of whom 127 reported to be 
tested positive for SARS-CoV-2 infection during the out-
break. Both the epilepsy patients and the healthy controls 
reported various newly onset neurological symptoms 
during the outbreak (Fig.  1), with no significant differ-
ence between the two groups.

The frequency of individuals who suffered seizures 
within the previous 30 days was significantly greater dur-
ing the outbreak than at the baseline period (P < 0.001), 
regardless of whether the individuals tested positive for 
SARS-CoV-2 during the study period (Table 1).

Psychological distress
In the epilepsy group, scores increased on all K-6 
items during the outbreak, and the mean total score 
increased significantly from 8.52 ± 0.23 to 9.93 ± 3.98 
(P < 0.001, Table  1 and Additional file  1: Table  S1). In 
the healthy control group, the total score during the 
outbreak was 5.146 ± 0.35, which was significantly lower 
than that of the epilepsy group (P < 0.001, Table 1). The 
total K-6 score increased in 92 epilepsy patients, and 
the increase was sufficient to move 48 of them to the 
next higher category of psychological distress, such as 
from “low” to “mild” or from “mild” to “severe” (Fig. 2). 
The frequency of severe psychological distress, defined 
as a total K-6 score > 12, increased significantly during 
the outbreak (20.2% vs 13.0%, P= 0.042). In the control 
group, the frequency of severe psychological distress 
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was 6.9% during the outbreak while it was 1.6%  in the 
last three years before the outbreak [8].

The median total K-6 scores, either before or during 
the outbreak, did not differ significantly between indi-
viduals who tested positive for SARS-CoV-2 or not dur-
ing the study period (Supplementary Table 1).

Risk factors for exacerbation of psychological distress
Univariate analysis showed that monthly household 
income < 5000 RMB [18] (OR = 0.517, 95% CI 0.241–
1.111, P = 0.091), use of valproate (OR = 0.408, 95% 
CI 0.202–0.826, P = 0.013) and seizure onset within 
30  days before the second questionnaire (OR = 0.449, 
95% CI 0.231–0.871, P = 0.018) were associated with 
aggravated psychological distress (Table  2). The sig-
nificant association remained only for the last vari-
able after multivariate logistic regression analysis 
(OR = 0.302, 95% CI 0.123–0.741, P = 0.009).

Risk factors associated with severe psychological distress 
during the outbreak
Univariate analysis revealed four factors associated 
with severe psychological distress during the outbreak 
(Table  3): monthly household income < 5000 RMB 
(OR = 0.415, 95% CI 0.182–0.946, P = 0.036), severe psy-
chological distress before the outbreak (OR = 0.067, 
95% CI 0.027–0.162, P < 0.001), seizure onset within 
30  days before the second questionnaire (OR = 0.270, 
95% CI 0.137–0.533, P < 0.001), and use of clonazepam 
(OR = 0.327, 95% CI 0.099–1.085, P = 0.068) or peram-
panel (OR = 0.238, 95% CI 0.090–0.628, P = 0.004). The 
first three variables remained significant after multivari-
ate logistic regression analysis (Table 4).

Discussion
To our knowledge, this is the first study on the change 
of psychological distress in Chinese individuals with 
epilepsy after the adjustment of COVID-19 prevention 

Table 1 Clinicodemographic characteristics of the epilepsy group and the control group

Values are n (%), mean (SD), or median (maximum, minimum)

Characteristics Epilepsy group n = 223 Control group n = 218 P value

Male 101 (45.3) 94 (43.1) 0.701

Age, years 30.59 ± 10.95 32.06 ± 10.71 0.156

Married 100 (44.8) 79 (36.2) 0.081

Years of education

 ≤ 12 98 (43.9) 80 (36.7) 0.145

 > 12 125 (56.1)

Monthly household income, RMB*  < 0.001
 0–4999 154 (49.1) 58 (26.6)

 5000–9999 59 (26.5) 78 (35.8)

 10,000–19,999 8 (3.6) 35 (16.1)

 ≥ 20,000 2 (0.9) 47 (21.6)

History of mental illness 12 (5.4) 4 (1.8) 0.072

Epilepsy type

 Generalized 43 (19.3)

 Focal 169 (75.8)

 Unclassified 11 (4.9)

Drug-resistant epilepsy 51 (22.9)

Total number of antiseizure medications ever taken 2 (1,6)

Tested positive for SARS-CoV-2 infection 127 (57.0) 174 (79.8)  < 0.001
Seizure onset within previous 30 days

 Before the outbreak 50 (22.4)

 Before the second questionnaire (during the outbreak) 66 (29.6)

Kessler-6 score

  Before the outbreak 5 (5, 2)

  Before the second questionnaire 9 (24, 6) 2 (24, 0)  < 0.001
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and control measures in December, 2022, which led to 
high rates of infection with SARS-CoV-2. Our results 
suggest that a national pandemic substantially increases 
the risk of severe psychological distress among indi-
viduals with epilepsy, especially those with household 
income below 5000 RMB or with uncontrolled seizures. 
Patients with Kessler scores > 12 should consult a psy-
chiatrist, especially during major disasters such as a 
pandemic.

COVID-19 can affect many more systems in addition 
to the respiratory system, and more than 30% of patients 
present neurological symptoms [19–22]. The four most 
frequent neurological symptoms after SARS-CoV-2 
infection in our participants were dizziness, headache, 
hyposmia, and hypogeusia, similar to the findings of 
studies on individuals with epilepsy [19] and on healthy 
individuals [19–22]. In fact, headaches, hyposmia, hypo-
geusia and fatigue are commonly reported by individuals 

Fig. 1 New-onset neurological symptoms among individuals with epilepsy who reported to be tested positive for SARS-CoV-2 during the outbreak 
(n = 127) compared with the control group (n = 174) during the Omicron outbreak. There was no significant difference in the frequency 
of the new-onset neurological symptoms between the two groups

Fig. 2 Distribution of participants (n = 223) by the severity of psychological distress before and during the Omicronoutbreak. a Numbers 
of participants categorized as having low, mild or severe distress. b Participant trajectories based on the severity of psychological distress, 
from before the outbreak (above the horizontal midline) to during the outbreak (below the midline). LD: Low distress, purple; MD: Mild distress, 
green; SD: Severe distress, yellow. Blue lines represent participants whose severity did not change (n = 156); red lines represent participants 
with increased severity (n = 48); green lines represent participants with decreased severity (n = 19)
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suffering "long COVID” [23, 24]. These neurological 
symptoms may result from the passing of virus through 
the blood-brain barrier, or may be secondary effects from 
pathology in other organs or systemic inflammatory reac-
tions [20, 25]. Whatever the cause, our study highlights 
the need to carefully examine individuals with epilepsy 
for potential symptoms of long COVID [24].

Although the pandemic appears to be associated with 
a significant increase in psychological distress regard-
less of SARS-CoV-2 infection or not, only 20.2% of our 

participants reported severe psychological distress 
during the Omicron outbreak, of whom 44.4% already 
showed severe distress before the outbreak. In con-
trast, a 2020 study of individuals with epilepsy around 
the pandemic reported that 57.1% had severe distress 
[25]. The smaller percentage in the present study may 
reflect that we never closed the epilepsy center during 
the pandemic, so patients were able to receive in-person 
or on-line counseling throughout the pandemic. Such 
continuity of care may provide an important outlet for 
relieving psychological distress [26]. The continuity of 
care is particularly needed in a global pandemic because 
of the prolonged impact and restrictions on social and 
professional life [26].

The seizure severity in our participants worsened dur-
ing the outbreak, regardless of SARS-CoV-2 infection 
or not. Seizure worsening was also reported in a study 
of Italians with epilepsy [26, 27]. However, it is unclear 
to what extent such worsening is related to the neu-
rotropism of SARS-CoV-2 or to the neurosymptoma-
tology of COVID-19 [28]. The potential reason for the 
increased seizure severity may be the neurotropism of 
SARS-CoV-2, and seizures have been associated with 
COVID-19 [28]. Another potential reason may be the 
barrier to receiving care during the pandemic, and such 
disruption has been documented in many parts of the 
world [25, 27, 29].

In this study, seizure onset within 30 days before the sec-
ond administration of questionnaire (during the outbreak) 
was an independent risk factor not only for severe psycho-
logical distress, but also for increased psychological dis-
tress severity. This is inconsistent with a previous analysis 
from our center, conducted entirely before the Omicron 
outbreak, which showed that seizure onset within the 
previous 30 days was unrelated to the psychological dis-
tress. The discrepancy may be due to the different study 
populations. In that study, only 1.2% of the individuals 
with epilepsy had previous contacts with someone who 
tested positive for SARS-CoV-2, and only one individual 
had been diagnosed with COVID-19. In the present study, 
more than 80% of individuals presented cold symptoms, 
and more than half of patients reported to be tested posi-
tive for SARS-CoV-2 [8]. The discrepancy may also reflect 
the observed increase in seizure frequency during the out-
break, which may be due in part to the restricted access to 
healthcare and support. These considerations imply that 
seizure control during a pandemic is important for ame-
liorating psychological distress.

Professional restrictions during the pandemic have 
affected the incomes of many households [30, 31], which 
may help explain why household income below < 5000 
RMB in our sample was a significant risk factor for severe 
psychological distress. Financial problems have been 

Table 2 Exploration of factors associated with an increase in the 
category of psychological distress severity during the Omicron 
 outbreak*

CI confidence interval
* Only factors associated with P < 0.1 are shown

Factor Odds ratio (95% CI) P

Monthly household income < 5000 RMB 0.517 (0.241, 1.111) 0.091

Use of valproate 0.408 (0.202, 0.826) 0.013

Seizure onset within 30 days before sec-
ond questionnaire

0.449 (0.231, 0.871) 0.018

Table 3 Exploration of factors associated with severe 
psychological distress during the Omicron  outbreak*

* Only factors associated with P < 0.1 are shown

Factor Odds ratio (95% CI) P

Monthly household income < 5000 RMB 0.415 (0.182, 0.946) 0.036

Use of clonazepam 0.327 (0.099, 1.085) 0.068

Use of perampanel 0.238 (0.090, 0.628) 0.004

Severe psychological distress 
before the outbreak

0.067 (0.027, 0.162)  < 0.001

Seizure onset within 30 days before sec-
ond questionnaire (during outbreak)

0.270 (0.137, 0.533)  < 0.001

Table 4 Multivariate logistic regression analysis of independent 
predictors of severe psychological distress during the outbreak

Reference conditions for OR calculations: without hallucination or insomnia 
disorder; no perampanel use; no seizure onset within 30 days; no severe 
psychological distress

Abbreviations: OR odds ratio, CI confidence interval

Predictor OR 95% CI P

Monthly household income < 5000 RMB 0.252 (0.064,0.998) 0.048

Severe psychological distress 
before the outbreak

0.067 (0.026, 0.174)  < 0.001

Seizure onset(s) within 30 days 
before the second questionnaire (during 
outbreak)

0.356 (0.157, 0.805) 0.013
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linked to anxiety and depression among individuals with 
epilepsy [27], and household income has been reported 
as the most important risk factor for mental problems in 
the general population in many countries [32, 33].

Our findings should be interpreted with caution. Due 
to the sudden outbreak, it is impossible to foresee the 
recruitment of healthy controls. Therefore, we did not 
compare the epilepsy patients with healthy controls 
before the outbreak. In addition, we did not exclude 
the possibility that some participants in our study were 
infected with SARS-CoV-2 but did not know it. Simi-
larly, we could not exclude that some participants who 
reported to be tested positive for the virus did not 
actually experience infection. In fact, all our data were 
self-reported in this study; therefore, more objective 
measures of psychological distress and neurological 
symptoms should be considered in future studies.

Conclusions
Our analysis suggests that the COVID-19 pandemic has 
substantially increased psychological distress of individu-
als with epilepsy, regardless of the viral infection or not. 
Various neurological symptoms similar to those of “long 
COVID” appeared for the first time among these individ-
uals during the Omicron outbreak, highlighting the need 
for clinicians to screen carefully for this condition. Man-
agement of epilepsy during the pandemic or a similar 
major disaster should focus on the control of seizures and 
maintenance of mental health, especially among those 
with monthly household incomes below 5000 RMB, suf-
fering uncontrolled seizures and having a history of 
severe psychological distress.
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