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disturbances in PWE.

Inventory (BDI) and Beck Anxiety Inventory (BAI).

Background: Sleep disturbances are frequently observed in patients with epilepsy (PWE), with adversely effects on
life quality and seizure control. The study aimed to assess the gender differences in incidence and factors of sleep

Methods: PWE confirmed the diagnosis of epilepsy were consecutively enrolled in this cross-sectional study, with
detailed information recorded. A group of healthy participants were recruited as the control. Sleep and mood dis-
orders were evaluated with the Insomnia Severity Index (ISI), Pittsburgh Sleep Quality Index (PSQI), Beck Depression

Results: One hundred and thirty-three patients (age: 30.2 £ 10.6 years, men: 51%) and 150 healthy subjects were
recruited in this study. Compared with healthy controls, PWE had higher mean scores of the ISl and BDI (p <0.001
and p=0.01). There were no significant gender differences in the prevalence and scores of sleep disturbances in

PWE. In the overall PWE, nocturnal seizures and focal epilepsy were respectively related to insomnia and poor sleep
quality (OR=3.35, p=0.024; OR=3.08, p=0.013), and mood disorders were also important factors in sleep distur-
bances (p<0.05). In the analysis by gender, depression, anxiety, nocturnal seizures and focal epilepsy were associated
with insomnia and poor sleep quality in men. For women, however, depression mood was the only factor of sleep
disturbances.

Conclusions: Though no gender difference was observed in the incidence of sleep disturbances, factors contribut-
ing to insomnia and sleep quality were different by gender. The factors and gender differences of sleep disturbances

should be taken into account in the clinical treatment.
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Background

Sleep disturbances are commonly observed in patients
with epilepsy (PWE), with a complex interplay underly-
ing [1-4]. Previous studies revealed higher incidences of
sleep disturbances in PWE than in healthy controls, with
adversely influences on life quality and seizure control
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[2, 5-7]. Contributing factors to sleep disturbances in
PWE are not thoroughly clarified. Mood disorders, epi-
lepsy-related factors and demographic factors might be
involved in the occurrence of sleep disturbances though
diverse results existing in prior studies [5, 8-12].

As an important demographic factor, gender dif-
ferences in sleep have been widely reported [13-15].
Women showed shorter sleep duration, more sleep symp-
toms, higher prevalence of insomnia and lower rates of
sleep apnea than men in the general population [13]. For
patients with epilepsy, however, whether gender acts as a

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42494-021-00070-0&domain=pdf

Xiao et al. Acta Epileptologica (2022) 4:7

related factor of sleep disturbances was discordant in the
limited existing studies [9, 16—18]. Besides, the potential
gender differences in the factors of sleep disturbances in
PWE have not been systematically studied.

Hence, the study was performed to assess 1) the preva-
lence and severity of sleep disturbances in patients with
epilepsy, 2) whether the sleep disturbances differ between
men and women in PWE, 3) the contributing factors of
sleep disturbances in each gender group with epilepsy.

Methods

Subjects

This cross-sectional study consecutively recruited
patients from the Epilepsy Center of West China Hospi-
tal between September 2017 and February 2018. Patients
older than 16years of age and confirmed the diagnosis of
epilepsy were included. Participants with cognitive defi-
cits or serious medical conditions were excluded for the
difficulty in completing the procedures. As for the con-
trol group, age- and sex-matched subjects free from epi-
lepsy were enrolled from the general population.

We collected the following clinical data for each
patient: demographics (age, gender, body mass index
[BMI]); characteristics of epilepsy (age at seizure onset,
epilepsy duration, seizure types, seizure frequency, noc-
turnal seizures, antiepileptic drugs [AEDs]); comorbid
medical disorders and other medications besides AEDs.
To be more systematically, seizure frequency was classi-
fied into three grades (seizure free for at least one year,
less than one seizure per month, at least one seizure per
month). The study was approved by the Ethics Com-
mittee of the West China Hospital, Sichuan University.
Informed consents were obtained from all participants.

Assessments

The Insomnia Severity Index (ISI) is a self-report instru-
ment for recognizing insomnia and grading the sever-
ity, which contains seven items on a 5-point scale from
0 to 4 [19]. Patients were instructed to respond accord-
ing to symptoms and feelings within the previous month.
Scores of ISI are categorized in the following manner: 0
to 7, no clinically significant insomnia; 8 to 14, subthresh-
old insomnia; 15 to 21, moderate clinical insomnia; 22 to
28, severe clinical insomnia. The Pittsburgh Sleep Qual-
ity Index (PSQI) is a self-assessment questionnaire evalu-
ating sleep quality and disturbances [20]. The inventory
consists of 19 items and measures seven components
(subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleep-
ing medication and daytime dysfunction) over the last
month. A global PSQI score higher than 5 was identi-
fied as poor sleep quality. Validated and reliable Chinese
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version of ISI and PSQI were employed in the present
study [21, 22].

Beck Depression Inventory (BDI) is one of the most
frequently used self-report rating inventory that meas-
ures the severity of depression symptoms [23]. Subjects
need to rate 21 items on a scale from 0 to 3 according to
their feelings over the last week. The global score ranges
from 0 to 63, with higher scores indicating more severe
depression symptoms. Beck Anxiety Inventory (BAI)
is a 21-question self-report inventory which is used for
assessing the severity of anxiety during the past week
[24]. Each item is rated on a 4-point scale ranging from 1
(not at all) to 4 (severely), and higher total scores indicate
higher levels of anxiety. The Chinese versions of the BDI
and BAI have previously been validated and used locally
[25, 26].

Statistical analysis

Data analyses were conducted with IBM SPSS Statistics
Software (version 20.0, SPSS, Inc., an IBM company, Chi-
cago, IL, USA). Continuous variables were presented as
mean (standard deviation), and categorical variables were
shown with counts (%). Independent-sample t-test, the
chi-square test and Mann-Whitney U test were used to
access the differences in continuous or categorical vari-
ables between two groups. Logistic regression analysis
was performed to separately evaluate the factors of sleep
disturbances in all participants and each gender group.
Correction for multiple comparisons was not performed.
The null hypothesis was rejected at a p-value<0.05.

Results
Comparisons between PWE and the control group
A total of 133 patients with epilepsy completed the study
procedures and 150 healthy subjects were recruited as
controls. Comparisons were conducted between PWE
and the healthy control group separately in men, women
and the whole sample as shown in Table 1.

Compared with controls, epilepsy patients showed
a similar age and higher BMI. In each comparison, the
mean score of ISI was significantly higher in PWE than
in the control group (7.6+5.8 vs. 4.2+2.6, p<0.001).
Moreover, PWE had a significantly higher score of BDI
than controls in total group and women (p=0.010 and
p=0.034, respectively). However, no significant differ-
ences were found in the score of PSQI and BAI between
PWE and controls.

Characteristics in PWE and comparisons by gender

The detail demographic and clinical characteristics of
PWE were summarized in Table 2. The patients were
consisted of 68 (51%) men and 65 (49%) women. Women
showed longer epilepsy duration than men: 10.4+£7.6
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Table 1 Comparisons of demographic variables and scale scores by gender in patients with epilepsy and the healthy controls

Total Men Women
Epilepsy Control Pvalue Epilepsy Control P value Epilepsy Control Pvalue
(N=133) (N=150) (n=68) (n=75) (n=65) (n=75)
Agely) 302+106 319485 0.158 29.5+10.7 309485 0.397 31.0£106 329485 0.253
BMI (kg/m?) 220432 203+26 <0.001 227434 21.0+28 0.001 212429 196422 <0.001
ISI 76458 42426 <0.001 75457 49+£25 0.042 78+60 35425 <0.001
PSQl 52+£30 50+£18 0.785 49427 50+£18 0.309 56+£32 49419 0519
BDI 10.5+£89 74+£53 0.010 10.7+98 75456 0.149 10.24+8.0 73+£50 0.034
BAI 302485 30246.2 0.261 298489 285454 0.787 306481 320465 0.079

Data are presented as counts (%) or mean £ SD

The p-Values are obtained from independent-sample t-test and Mann-Whitney U test

BMI body mass index, IS/ Insomnia Severity Index, PSQ! Pittsburgh Sleep Quality Index, BDI Beck Depression Inventory, BAl The Beck Anxiety Inventory

Table 2 Comparisons of demographic and clinical characteristics by

gender in patients with epilepsy (n=133)

Total (n=133) Men (n=68) Women (n =65) p

Age (y) 3024106 29.5+10.7 31.0+106 0.399
BMI (kg/mz) 220432 227434 212429 0.007
Age at seizure onset (y) 212+£11.8 21.7£120 208+£11.7 0.644
Epilepsy duration (y) 9.0+75 78472 104476 0.043
Nocturnal seizures (n, %) 40 (30.1) 20(29.4) 20(30.8) 0.865
Seizure types (n, %) 0.035

Focal 82(61.7) 36 (52.9) 46 (70.8)

General 51(38.3) 32(47.1) 19(29.2)
AEDs (n, %) 0.902

Drug free 20(15.2) 11(164) 9(13.8)

AED monotherapy 47 (35.6) 24 (35.8) 23(354)

AED polytherapy 65 (49.2) 32(47.8) 33(50.8)
Seizure frequency (n, %) 0415

Seizure free 29(21.8) 17 (25.0) 12 (18.5)

<1 seizure/m 40 (30.1) 22 (324) 18(27.7)

>1 seizure/m 64 (48.1) 29 (42.6) 35(53.8)
IS 76+£58 75+57 78160 0.772
Moderate to severe clinical insomnia 27 (20.5) 14 (20.6) 13(20.3) 0.969
(ISI>14)
psQl 52+30 49427 56+£32 0.256
Poor sleep quality (PSQI>5) 53 (40.2) 24 (35.3) 29 (45.3) 0.241
BDI 10.5+£89 10.7£9.8 10.2+8.0 0.778
BAI 302485 298+89 306+£381 0.292

Data are presented as counts (%) or mean 4 SD

The p-values are obtained from independent-sample t-test, the chi-square test and Mann-Whitney U test

BMI body mass index, AED antiepileptic drug, IS/ Insomnia Severity Index, PSQI Pittsburgh Sleep Quality Index, BDI Beck Depression Inventory, BAl Beck Anxiety

Inventory

vs. 7.8 +£7.2years (p=0.043). Significant difference was
observed in seizure types in women and men (p =0.035).
No remarkable differences were found in age, age at sei-
zure onset, nocturnal seizures, use of antiepileptic drugs
and seizure frequency between gender groups.

ISI scores indicated that 40.9% of PWE were under
at least subthreshold insomnia (ISI>7), and 20.5% of
patients suffered from moderate to severe clinical insom-
nia (ISI>14) which was similar in both gender groups
(20.6% in males and 20.3% in females). Fifty-three (40.2%)
patients were “poor sleepers” with the PQSI score
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higher than five (35.3% in males and 45.3% in females).
Overall, differences were not significant in the preva-
lence of insomnia and poor sleep quality between men
and women with epilepsy, so did the mean scores of the
scales, which revealing the severity of sleep disturbances
and mood disorders.

Factors related to insomnia and sleep quality in PWE
According to the logistic regression analysis, in the whole
group, clinical insomnia (ISI>14) was significantly asso-
ciated with nocturnal seizures (p=0.024), BDI scores
(p=0.019) and BAI scores (p=0.017) as shown in
Table 3. Poor sleep quality (PSQI>5) was associated with
BDI scores (p <0.001) and focal epilepsy (p=0.013).
When furtherly analyzing in gender groups, insom-
nia was associated with higher BAI scores (p=0.002)
and nocturnal seizures (p=0.036) in men with epilepsy.
Poor sleep quality was related to BDI scores (p=0.004)
and focal epilepsy (p=0.044) However, both insomnia
and sleep quality were solely related to higher BDI scores
(p=0.008 and p=0.002, respectively) in women with

epilepsy.

Discussion

Prevalence of sleep disturbances in PWE and comparisons
by gender

In the present study, the prevalence of clinical insom-
nia in epilepsy patients was 20.5% as compared with
15% of the Chinese general population, and within the
range of 14.5-51% among PWE in other prior studies
[5, 9, 16, 17, 27]. In addition, 40.2% of PWE were “poor
sleepers” in this study, with 39-72% in earlier literatures
[9, 17, 28]. The prevalence rates vary in the researches,
in some extent it may due to different assessment meas-
ures and inclusion criteria designed for diverse research
objectives.
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It was reported that women were more likely to have
trouble in sleep than men in the general population [13].
For patients with epilepsy, controversy about gender dif-
ferences in sleep persisted and limited studies focused
on the field. No significant gender difference was found
regarding to the prevalence and severity of sleep distur-
bances measured by validated scales in this study, which
was consistent with some prior studies [9, 29, 30]. How-
ever, a few studies suggested that women with epilepsy
were vulnerable to have sleep disturbances compared
with men just like the general population [17, 18].

Related factors of sleep disturbances in the overall group
Mood disorders were often observed in patients with epi-
lepsy and considered to be strongly associated with sleep
disturbances in most related reports [9, 10, 16]. In the
present study, depression mood was the common factor
of both insomnia and poor sleep quality, whereas anxi-
ety was merely related to insomnia. The results were in
line with prior studies that mood disorders indeed play
an important role in sleep disturbances.

Except for mood disorders, epilepsy-related factors
were associated with sleep disturbances. Nocturnal sei-
zure and focal epilepsy were respectively correlated with
insomnia and poor sleep quality in the study. Previous
reports had showed that nocturnal seizure was more
frequent in epilepsy patients suffering from insomnia,
with detrimental effects on sleep quality, daytime sleepi-
ness and rapid eye movement sleep [12, 31, 32]. As to the
influence of seizure types, the outcome was in agreement
with some prior researches which also revealed varying
sleep problems resulted from different types of seizures
(33, 34].

Apart from nocturnal seizure and seizure types, no
other epilepsy-related factors were found contributing
to insomnia and sleep quality in present study. However,

Table 3 Factors associated with sleep disturbances in patients with epilepsy

Total (n=133) Men (n=68) Women (n=65)
OR 95%Cl p-value OR 95%Cl p-value OR 95%ClI p-value
Insomnia
Nocturnal seizures 335 1.17-9.60 0.024 5.55 1.12-27.61 0.036 - - -
BDI scores 1.07 1.01-1.14 0.019 - - - 1.12 1.03-1.21 0.008
BAl scores 1.08 1.01-1.15 0.017 1.15 1.05-1.26 0.002 - - -
Sleep quality
Focal epilepsy 3.08 1.27-748 0.013 3.49 1.04-11.79 0.044 - - -
BDI scores 1.14 1.07-1.21 <0.001 .11 1.03-1.19 0.004 1.19 1.07-1.32 0.002

The p-values are obtained from logistic regression analysis

OR odds ratio, Cl Confidence Interval, BDI Beck Depression Inventory, BAl Beck Anxiety Inventory
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prior studies reported the relationships of sleep distur-
bances and other epilepsy-related factors, such as the
number of AEDs and seizure control [5, 17]. Further
researches are required to reach a consensus.

Related factors of sleep disturbances in gender groups

No study had analyzed the potential gender differences
in the factors of sleep disturbances in PWE. This study
furtherly conducted analysis on the factors associated
with sleep disturbances by gender. Though epidemio-
logical results did not display any gender difference in
the incidence of sleep disturbances, logistic regression
analysis indicated that the factors in different gender
groups were not identical.

Depression, anxiety and epilepsy-related factors of
nocturnal seizure and focal epilepsy were important
factors of sleep disturbances in men with epilepsy.
However, the study didn’t find any epilepsy-related
factors associated with sleep disturbances in women.
Depression was the solely factor related to sleep in
women with epilepsy.

The gender difference in sleep disturbances was diffi-
cult to have a clear explanation. It might be ascribed to
the disparate social roles and expectations of each gen-
der, as well as the multiple and complex interactions of
neuronal and humoral.

Anticipated to undertake most financial support for
family, to handle work well and develop kinds of social
activities, men always confront relatively more com-
plicated and stressful social relationships than women,
who spend more time caring families [35, 36]. It can be
inferred that living with epilepsy increase trouble and
confusion in different aspects for men and women con-
fronted with different stress and responsibilities [37,
38]. Moreover, gender differences on circadian seizure
distribution and susceptibility to epileptic seizures were
illustrated before, and steroid hormone was considered
important actor in the process [39, 40].

With complicated relationships in sleep, endocrine sys-
tem, social participations and epilepsy existing in varying
outcomes between two gender groups, further researches
are recommended to explore the exact mechanism
underlying.

Limitations

There are several limitations in our study. First, poten-
tial sample selection bias might arise because patients in
our study were recruited from a tertiary epilepsy center,
in which patients tend to suffer more from epilepsy. Sec-
ond, as this study was a cross-sectional design, we can-
not identify the cause-and-effect relationship between
epilepsy related factors and sleep disturbances. Future
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studies with longitudinal follow-ups and comparisons
are required. Furthermore, information on sleep distur-
bances we can get was limited only with scales. It would
be much more credible if objective measures such as pol-
ysomnography and actigraphy be applied to the research.

Conclusions

In short, no difference was found in the incidence of
sleep disturbances between men and women with epi-
lepsy. However, gender differences existed in the factors
associated with insomnia and sleep quality. Nocturnal
seizures, focal epilepsy, depression and anxiety acted
important roles in men, while only depression was the
factor of insomnia and sleep quality in women. Hence
when it comes to clinical diagnosis and treatment of sleep
disturbances in patients with epilepsy, gender differences
should be taken into account.
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