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N
(Abstract

Background: Insomnia is a common complaint among patients with seizure disorders and has a complex relationship with
the condition. The coexistence of insomnia and seizures may lead to cognitive impairment, a higher likelihood of psychiatric
disorders, increased pain perception, and more severe disease.

Objectives: This study aimed to examine the associations between clinical insomnia and cognitive function, psychiatric
disorders, pain quality and intensity, and clinical features in patients with seizure disorders.

Methods: In this analytical cross-sectional study, 68 patients with seizure disorders were recruited through consecutive
sampling and divided into two groups: those with clinical insomnia and those without. Demographic and clinical data were
collected, and assessments included the Insomnia Severity Index (ISI), Montreal Cognitive Assessment (MoCA), Structured
Clinical Interview for DSM-5 Disorders-Clinician Version (SCID-5-CV), McGill Pain Questionnaire (MPQ), Visual Analog Scale (VAS),
and body mass index (BMI). Data were analyzed using independent-samples t tests, multivariate and univariate analyses of
covariance, chi-square tests, Fisher’s exact test, and the Mann-Whitney U test.

Results: After adjustment for age, significant differences were observed between patients with seizure disorders with and
without clinical insomnia in abstraction, orientation, total MoCA scores, and pain-related outcomes (P < 0.05). In addition,
patients with insomnia had a higher frequency of both current and past major depressive disorder (MDD) episodes, current
manic episodes, and generalized anxiety disorder (GAD), as well as significantly more severe indicators of clinical disease (P <
0.05).

Conclusions: Clinical insomnia was associated with poorer cognitive functioning, greater psychiatric comorbidity, a greater
pain burden, and less favorable clinical characteristics among patients with seizure disorders.
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1. Background

Sleep and seizures are closely interconnected and
mutually influential. Poor sleep quality can make seizures
more difficult to control (1), while seizures may also
disrupt sleep patterns (2). Previous research indicates that
patients with epilepsy are two to three times more likely
than individuals without epilepsy to experience sleep

problems (3), with insomnia being particularly common,
affecting 36% to 74% of patients (4). The high prevalence of
clinical insomnia among patients with epilepsy can
substantially impair cognitive function, emotional
regulation, pain perception, and overall quality of life,
potentially leading to poorer psychiatric and neurological
outcomes. Two studies in individuals without epilepsy
reported that those with clinical insomnia performed
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worse than control groups on cognitive tasks, including
attention and concentration (5). However, one of these
studies did not identify a significant difference in pain
severity, likely because it used a simple measure from the
SF-8 Health Survey (6). Another study associated poorer
cognitive performance—measured by the Quality of Life in
Epilepsy Inventory—with insomnia (3). Similarly,
numerous studies report that clinical insomnia frequently
co-occurs with depression and anxiety (7), although some
studies in nonepileptic samples did not observe this
association (6).

In addition, several epilepsy-related clinical markers
have been associated with insomnia, including focal
epilepsy (8), nocturnal seizures (9), seizure frequency and
presence (4, 9-12), uncontrolled epilepsy (8, 13), disease
duration (8, 10, 11), use of multiple antiepileptic drugs
(AEDs) (3, 14), and comorbid physical or mental health
conditions (3, 12). However, findings across studies are
inconsistent and occasionally contradictory. For example,
some studies underscore an association between
uncontrolled seizures and insomnia (8, 13), whereas others
report no such association (3, 14). Similarly, some research
suggests that longer disease duration is related to
insomnia (8, 11), but other studies do not support this
relationship (10, 13). A study by Jo et al. (15) found no
significant association between epilepsy-related factors
and clinical insomnia, even after accounting for depression
and anxiety. These mixed findings underscore the need for
further research on the relationship between insomnia
and epilepsy.

Although evidence indicates a strong association
between insomnia and psychiatric symptoms such as
depression and anxiety in patients with epilepsy, most
studies have focused primarily on these two domains.
Many studies also rely on self-report questionnaires rather
than comprehensive clinical interviews. This approach
limits understanding of other mental health conditions
associated with insomnia in epilepsy. Moreover, many
studies do not adequately control for variables that may
bias results. Previous research has reported significant
associations between clinical insomnia and factors such as
age (16), sex (12,16), marital status (16, 17), educational level
(16), employment status (18), seizure type (19), AED use and
type (3, 12), treatment approach (12, 14), and alcohol or
substance use (20). Failure to account for these variables
may reduce the validity of the findings.

Given these limitations, a comprehensive examination
of the associations between clinical insomnia and key
health domains, including cognitive function, psychiatric
conditions, pain, and seizure activity, is clinically
important. First, insomnia has been linked to impairments
in memory, attention, and executive function (21).

Determining whether sleep disturbances contribute to, or
result from, cognitive deficits is particularly important in
vulnerable populations such as individuals with epilepsy.
This information could inform the development of sleep-
focused strategies to improve cognitive performance.
Second, because insomnia often co-occurs with mood
disorders such as depression and anxiety (7), this study
may help clarify whether insomnia functions as a risk
factor, a symptom, or both, thereby informing targeted
interventions. Third, the well-documented bidirectional
relationship between insomnia and pain, in which sleep
problems exacerbate pain and pain disrupts sleep (22),
suggests that integrated pain and sleep management may
improve quality of life. Finally, sleep problems are
associated with increased seizure frequency (4, 9-12); thus,
clarifying this relationship may reinforce the importance
of addressing sleep within comprehensive epilepsy care.
Improved sleep quality may enhance seizure control and
overall health outcomes.

2. Objectives

This study aimed to examine cognitive issues, the
prevalence and types of non-psychotic psychiatric
disorders, pain severity, and epilepsy-related factors among
patients with and without clinically diagnosed insomnia.

3. Methods

3.1. Study Design, Setting, and Data Collection

The present study was an analytical cross-sectional
study conducted in 2019 at Namazi Hospital, Shiraz, Iran.
Because all variables were assessed at a single time point
and participants were categorized based on ISI scores after
assessment, the study was cross-sectional in nature. The
target population comprised all patients with epileptic
and nonepileptic seizures residing in Shiraz who were
referred to the epilepsy and seizure ward of Namazi
Hospital for treatment follow-up. Of these, 68 patients who
met the inclusion criteria were recruited through
consecutive sampling. The sample size was determined
based on the accessibility and availability of eligible
patients during the study period rather than an a priori
power calculation. Recruitment was further limited by the
onset of the COVID-19 pandemic, which substantially
reduced patient access and interrupted continued
enrollment. Consequently, the final sample reflects the
number of patients who were available and met the
inclusion criteria within the feasible recruitment period.
The inclusion criteria included a definitive diagnosis
established by a fellowship-trained epileptologist and
clinical neurophysiologist. Diagnoses were made using
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diagnostic protocols based on International League
Against Epilepsy (ILAE) criteria and
electroencephalography (EEG). Additional inclusion
criteria were the absence of seizures during the previous 24
hours and age older than 18 years. The exclusion criteria
were an educational level below grade 3 of middle school
(as reported by the patient), a self-reported history of
traumatic brain injury (TBI), psychotic symptoms or
psychotic disorders diagnosed using the Structured
Clinical Interview for DSM-5 Disorders—Clinician Version
(SCID-5-CV), intellectual disability based on DSM-5 criteria,
clinically observed or reported sensory deficits such as
blindness or deafness, and refusal to participate. Data
collection and evaluation were conducted after obtaining
institutional approval from Shiraz University of Medical
Sciences. A trained assessor visited the epilepsy ward daily
from November to March 2019 to recruit participants and
collect data. Patients were recruited consecutively from
individuals referred to the epilepsy ward of Namazi
Hospital during the study period. Patients were initially
evaluated by a fellowship-trained epileptologist and
clinical neurophysiologist and were subsequently referred
for eligibility screening. Inclusion and exclusion criteria
were assessed at recruitment, and eligible participants
were enrolled consecutively. All questionnaires and
clinical assessments were administered under the direct
supervision of a PhD candidate in clinical psychology who
was present at the study site to minimize incomplete
responses and missing data. Ethical procedures included
providing detailed explanations of the study objectives
and procedures to patients and their families, assuring
confidentiality, and informing patients that refusal to
participate would not affect their clinical care. Written
informed consent was obtained from participants or their
legal guardians. The study protocol was approved by the
Ethics Committee of Shiraz University of Medical Sciences.
Participants were categorized into two groups (clinical
insomnia and non-clinical insomnia) based on ISI scores (>
15 vs < 15) after assessment of all study variables. Given the
relatively small sample size, the epileptic and psychogenic
nonepileptic seizure (PNES) groups were analyzed together
in the primary analysis. However, descriptive subgroup
analyses were also performed by seizure type.

3.2. Measures

3.21. Comprehensive Demographic and Clinical Variables
Checklist

Demographic and clinical data were collected,
including age, gender, marital status, employment status,
educational level (number of successfully completed years
of formal education), age at disease diagnosis (years, self-
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reported), disease duration since diagnosis (months,
calculated from the diagnosis date to the assessment date),
age at first seizure (years, self-reported), time elapsed since
last seizure (days, self- and caregiver-reported), seizure
frequency (self- and caregiver-reported), duration of the
last seizure (seconds, reported by the medical team,
including neurologists or nurses, or caregivers if
unavailable), seizure control status (evaluated by an
epileptology fellow or neurologist familiar with the
patient), involved brain region (based on patient records),
magnetic resonance imaging (MRI) findings (patient
records or neurologist/epileptologist reports),
hospitalization history and number of admissions (self-
reported), comorbid physical illnesses (from medical
records or selfreport), history of psychiatric diagnoses
(medical records or selfreport), use of AEDs and
psychotropic medications (medical records and self
report), and age at first AED consumption (self-reported).

3.2.2. Insomnia Severity Index (ISI)

The ISI is a brief self-report screening tool that assesses
patients’ perceptions of insomnia severity. It includes
seven items evaluating difficulty initiating sleep,
maintaining sleep (including nocturnal awakenings and
early morning awakening), satisfaction with current sleep
patterns, daytime functional impairment, perceived
noticeability of sleep-related difficulties, and distress
caused by sleep problems. Responses are rated on a 5-point
Likert scale (o = none to 4 = very severe), yielding a total
score ranging from o to 28, with higher scores indicating
greater perceived insomnia severity. The ISI corresponds to
DSM-IV insomnia criteria, with the following cut-off scores:
o - 7 (no clinically significant insomnia), 8 - 14
(subthreshold insomnia), 15 - 21 (moderate clinical
insomnia), and 22 - 28 (severe clinical insomnia).
Psychometric properties indicate acceptable internal
consistency (Cronbach’s a = 0.74 - 0.78) and item-total
correlations ranging from 032 to o.71 (23). The Persian
version also demonstrates good reliability (a = 0.78) and
discriminant validity between patients with sleep
disorders and healthy controls (24). In the current study, a
cut-off score of > 15 was used to define clinical insomnia.

3.2.3. Montreal Cognitive Assessment (MoCA)

The MoCA is a widely used cognitive screening
instrument with high sensitivity and specificity for
detecting cognitive impairment. It evaluates multiple
domains, including visuospatial and executive functions,
naming, attention, language, abstraction, memory, and
orientation. Scores range from o to 30, with a score of > 26
indicating normal cognition (25). In an Iranian validation
study, the Persian version of the MoCA demonstrated good
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internal consistency (Cronbach’s a = 0.86) and acceptable
diagnostic accuracy. ROC analysis yielded an optimal cutoff
score of 22 for mild cognitive impairment, with a
sensitivity of 86.4% and a specificity of 70%, whereas a cutoff
score of 20 for Alzheimer’s disease showed a sensitivity of
94.9% and a specificity of 9o.5% (26).

3.2.4. Structured Clinical Interview for DSM-5 Disorders -
Clinician Version (SCID-5-CV)

The SCID-5-CV is a semi-structured diagnostic interview
based on DSM-5 criteria and is widely used in psychiatric
research and clinical settings. It supports the
determination of study eligibility, diagnostic classification,
and clinical decision-making (27). In the present study, the
clinician-administered version of the SCID-5-CV was used
to diagnose psychiatric disorders. Its psychometric
properties have been supported by studies showing inter-
rater reliability ranging from good to excellent (k = 0.62 -
1.00) and test-retest reliability also in the good to excellent
range (k = 0.59 - 1.00) (27). In a Persian validation study,
kappa coefficients exceeded 0.40 for all diagnoses except
anxiety disorders, which showed moderate agreement (k =
0.34); sensitivity values above 80% supported its validity as
a diagnostic tool (28).

3.2.5. McGill Pain Questionnaire (MPQ)

The MPQ_is a multidimensional pain assessment
instrument that evaluates sensory, affective, evaluative,
and miscellaneous dimensions of pain using 78 pain
descriptors organized into subclasses (29). It is designed to
provide a comprehensive assessment of pain perception.
Psychometric evaluations conducted in Iran have
confirmed its reliability, with a Cronbach’s a of 0.85 and
test-retest reliability exceeding 0.80 across all dimensions.

3.2.6. Visual Analog Scale (VAS)

Pain intensity was measured using the VAS, a 10-cm
horizontal line anchored by "no pain" (o) and "worst
imaginable pain" (10). Participants marked their perceived
pain level, which was categorized as mild (1-3), moderate (4-
7), or severe (8-10) (30). The VAS is a simple, widely used,
and validated instrument for pain assessment, with
evidence supporting its reliability and validity in both
paper-based and electronic formats (31, 32).

3.2.7. Body Mass Index (BMI)

BMI was calculated by measuring weight (with light
clothing and without shoes) using a calibrated digital scale
and height using a wall-mounted stadiometer. BMI was

computed as weight (kg) divided by height squared (m?).

3.3. Statistical Analysis

Data were analyzed using SPSS version 27. Participants
were classified into two groups based on ISI cutoff scores:
clinical insomnia (ISI = 15, n = 31) and non-clinical
insomnia (ISI < 15; n = 37). Descriptive statistics, including
frequency, percentage, mean, and standard deviation, were
used to summarize the study variables. Inferential analyses
included the independent-samples t-test, multivariate and
univariate analyses of covariance (ANCOVA/MANCOVA),
the chi-square test, Fisher’s exact test, and the Mann-
Whitney U test, as appropriate. Continuous variables that
violated normality assumptions were analyzed using
nonparametric methods and reported as mean ranks,
whereas categorical variables were analyzed using chi-
square or Fisher’s exact tests and reported as frequencies
and percentages. No formal correction for multiple
comparisons was applied; therefore, results from multiple
outcome analyses were interpreted as exploratory and with
caution regarding potential Type I error. Regarding
covariate and confounder selection, based on prior
literature and clinical reasoning, a limited number of
variables with established or plausible associations with
both clinical insomnia and the main outcome measures
(cognitive performance and pain outcomes) were
considered potential confounders. These included age,
seizure type, antiepileptic drug use, and psychiatric
comorbidity. However, given the relatively small sample
size and the risk of model overfitting in multivariable
analyses, the final adjusted ANCOVA/MANCOVA models
included age as the primary covariate. Other clinically
relevant variables were reported descriptively but were not
included in the adjusted models. It is important to note
that confounder selection was not based solely on
statistical significance in baseline comparisons, as
nonsignificant differences do not exclude potential
confounding effects. A significance threshold of P < 0.05
was adopted for all statistical tests.

4. Results

Table 1 presents the comparison of demographic and
clinical characteristics between patients with seizure
disorders with and without clinical insomnia.

A comparison of these variables showed a statistically
significant difference only in age, with patients with
clinical insomnia being older than those without
insomnia.

A descriptive subgroup analysis was conducted to
explore the distribution of clinical insomnia, cognitive
performance, and pain scores across seizure subtypes. As
shown in Table 2, clinical insomnia prevalence, total MoCA
scores, and total pain scores were reported for the focal
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(temporal), generalized, and PNES groups. To examine
group differences in cognitive functioning between
patients with and without clinical insomnia, a MANCOVA
was performed, controlling for age. The assumption of
homogeneity of variance-covariance matrices across
groups was confirmed by a non-significant Box’s M test (F(1,
66) = 1212, P = 0.203), indicating that the covariance
matrices of the MoCA subdomains did not differ
significantly between the insomnia and non-insomnia
groups. Levene’s test revealed unequal error variances for
visuospatial functioning (F(1, 66) = 4.296, P = 0.042) and
language (F(1, 66) = 4.709, P = 0.034), but no significant
differences for attention (F(1, 66) = 4.192, P = 0.050), delayed
recall (F(1, 66) =3.784, P = 0.056), naming (F(1, 66) = 0.383, P
= 0.538), abstraction (F(1, 66) = o0.005, P = 0.941), or
orientation (F(1, 66) =1.871, P=0.176). Thus, the assumption
of variance equality was violated for the visuospatial and
language subdomains but met for the others. Additionally,
an ANCOVA was conducted to examine differences in total
MoCA scores between patients with and without clinical
insomnia, controlling for age. Levene’s test indicated
homogeneity of error variances (F(1, 66) = 1.875, P = 0.176),
supporting the assumption of equal variances across
groups.

Table 3 summarizes the multivariate and univariate
ANCOVA results, including overall model significance and
group differences in cognitive domains between patients
with and without clinical insomnia.

As shown in Table 3, the F-ratios were significant for two
cognitive components (abstraction and orientation) and
for the total MoCA score (P < 0.05). Considering the group
means, this finding indicates that the mean scores of these
cognitive components and the total MoCA score were
lower in patients with seizure disorders and clinical
insomnia than in their counterparts (P = 0.084; F=1.907; A
= 0.815). Furthermore, to compare the frequency of
psychiatric disorders based on SCID-5-CV between patients
with seizure disorders with and without clinical insomnia,
Fisher's exact and chi-square tests were employed. The
findings of this analysis are presented in Table 4.

As shown in Table 4, the majority of patients in the
study exhibited comorbidity across multiple psychiatric
disorders. However, when examined separately, significant
differences between patients with seizure disorders with
and without clinical insomnia were observed only in the
frequency of current and past major depressive disorder
(MDD) episodes, current mania, and generalized anxiety
disorder (GAD). Specifically, patients with insomnia had
higher frequencies of current MDD episodes (41.9% vs.
16.2%), past MDD episodes (29% vs. 8.1%), current manic
episodes (22.6% vs. 0%), and GAD (83.9% vs. 21.6%). No
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significant differences were found between the two groups
for other examined psychiatric disorders (P> 0.05).

To examine group differences in pain quality between
patients with and without clinical insomnia, a MANCOVA
was conducted, controlling for age. The assumption of
homogeneity of the variance-covariance matrices,
evaluated using Box’s M test, was not significant (P = 0.300;
F =1.178), indicating that the observed covariance matrices
of the dependent variables (pain perception subscales)
were equivalent between patients with and without
clinical insomnia. Levene’s test was used to evaluate the
equality of error variances for the dependent variables. The
results showed no significant differences in error variance
for the MPQ_sensory dimension (P = 0.361; F = 0.846), MPQ_
affective dimension (P = 0.818; F = 0.053), MPQ_evaluative
dimension (P = 0.392; F = 0.741), and MPQ_miscellaneous
dimension (P = 0.300; F = 1.091). Thus, error variances for
these variables were equal across the two groups.
Additionally, an ANCOVA, controlling for age, was
conducted to examine group differences in total MPQ_
scores and the frequency of selected pain descriptors
between patients with and without clinical insomnia.
Levene’s test indicated significant error variance for the
frequency of selected pain descriptors (P = 0.038; F =
4.469), but not for the total MPQ score (P = 0.223; F = 1.514).
Accordingly, only the error variance of the total MPQscore
was equal between patients with and without clinical
insomnia.

Table 5 presents the results of multivariate and
univariate covariance analyses, illustrating the significance
of the overall model and the association of the
independent variable with each dependent variable.

As shown in Table 5, the Fratios indicated significant
group differences across all pain quality components
between patients with and without clinical insomnia (P <
0.05). Considering the group means, this indicates that the
mean scores of all pain-related dimensions were higher in
patients with seizure disorders and clinical insomnia than
in their counterparts (F = 4.996; P = 0.001; A = 0.756).
Finally, to examine the association between insomnia and
clinical and hospitalization findings, Mann-Whitney U,
independent-samples t test, Fisher’s exact test, and chi-
square tests were employed; the results are summarized in
Table 6.

As shown in Table 6, patients with seizure disorders and
clinical insomnia differed significantly from those without
insomnia across several clinical variables. Specifically,
patients with insomnia demonstrated higher mean ranks
for pain intensity (VAS), indicating greater perceived pain
severity than patients without insomnia. In addition, the
insomnia group showed a higher frequency of recent
seizure episodes and higher hospitalization rates. Seizure
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Table 2. Descriptive Comparison of Clinical Insomnia Prevalence, Cognitive Performance, and Pain Scores Across Seizure Subtypes ?

Variables Temporal Generalized PNES
Clinical Insomnia 12(38.7) 8(25.8) 11(35.5)
Total MoCA Score 18.10 £5.29 19.76 +3.82 15.06 +4.52
Total Pain Score 37.47+£20.99 25.38+14.58 46.29 £19.58

2 Values are expressed as No. (%) or mean + SD. Abbreviations: PNES, psychogenic nonepileptic seizure

Table 3. Multivariate and Univariate ANCOVA Comparing Cognitive Function in Patients with Seizure Disorders with and Without Clinical Insomnia

Subscales and Insomnia Mean + SD df F P-Value Mean Difference 95% CI np?

Visuospatial/Executive 1 1.681 0.199 -0.472 -1.199, 0.255 0.025
Yes 2.52+173
No 3.16+1.21

Naming 1 2.033 0.159 -0.209 -0.503, 0.084 0.030
Yes 2.03+0.66
No 2.27+0.51

Attention 1 1.459 0.231 -0.372 -0.987,0.243 0.022
Yes 3.42+1.57
No 4.05+1.05

Language 1 3.151 0.081 -0.360 -0.765, 0.045 0.046
Yes 1.35+0.98
No 1.86£0.71

Abstraction 1 9.096 0.004? -0.460 -0.765,-0.155 0.123
Yes 0.68 +0.60
No 119 £0.62

Memory 1 3.510 0.066 -0.602 -1.243,0.040 0.051
Yes 0.61+1.12
No 1.40 +1.46

Orientation 1 7.067 0.010? -0.448 -0.717,-0.178 0.098
Yes 4.45+123
No 5.27+0.93

Total MoCA Score b 1 8.605 0.005? -3.107 -5.223,-0.992 0.117
Yes 15.64 £5.33
No 19.70 £3.77

2P <0.05 was considered statistically significant.

b Univariate ANCOVA was used for analysis.

frequency was also greater (83.9% vs. 54.1%), and disease
control was more often poor (93.5% vs. 64.9%). A higher
proportion of patients in the insomnia group showed
neuroimaging abnormalities ranging from mild to major
(38.7% vs. 18.9%). Moreover, comorbid physical illnesses
(71.0% vs. 37.8%) and previous psychiatric diagnoses (83.9%
VS. 24.3%) were more common among patients with
insomnia. Rates of comorbid mood and anxiety disorders
were also markedly higher in this group (54.8% vs. 5.4%).
Finally, a larger percentage of patients with insomnia were

receiving both AEDs and psychotropic medications
concurrently (61.3% vs. 8.1%).

5.Discussion

The present study aimed to investigate the associations
between clinical insomnia and cognitive impairment, non-
psychotic psychiatric disorders, pain quality, and clinical
in patients with seizure disorders.
Multivariate and univariate analyses of covariance,
controlling for age, indicated that patients with seizure

characteristics
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Table 4. Comparison of Psychiatric Disorders Based on SCID-5-CV Between Patients with Seizure Disorders with and Without Clinical Insomnia ?

Insomnia

Variables e NI P-Value Cramér’sV

Current MDD Episode 0.037° 0.285
Yes 13(41.9) 6(16.2)
No 18(58.1) 31(83.8)

Past MDD Episode 0.030"° 0273
Yes 9(29.0) 3(8.1)
No 22(71.0) 34(91.9)

Current Manic Episode 0.003" 0370
Yes 7(22.6) 0(0.0)
No 24(77.4) 37(100.0)

Past Manic Episode 0.090 0.235
Yes 3(9.7) 0(0.0)
No 28(90.3) 37(100.0)

Current Hypomanic Episode 0.456 0.133
Yes 1(3.2) 0(0.0)
No 30(96.8) 37(100.0)

Past Hypomanic Episode 1.000 0112
Yes 0(0.0) 1(27)
No 31(100.0) 36(97.3)

Cyclothymia 1.000 0.015
Yes 1(32) 1(2.7)
No 30(96.8) 36 (97.3)

PDD 0233 0176
Yes 5(16.1) 2(5.4)
No 26(83.9) 35(94.6)

Panic Disorder 0.090 0.235
Yes 3(9.7) 0(0.0)
No 28(90.3) 37(100.0)

Agoraphobia 0.090 0.235
Yes 3(9.7) 0(0.0)
No 28(90.3) 37(100.0)

Social Anxiety Disorder 0.324 0.148
Yes 3(9.7) 1(2.7)
No 28(90.3) 36(97.3)

GAD® <0.001° 0620
Yes 26(83.9) 8(21.6)
No 5(16.1) 29(78.4)

ocD 0.722 0.078
Yes 5(16.1) 4(10.8)
No 26(83.9) 33(89.2)

PTSD 0129 0216
Yes 6(19.4) 2(5.4)
No 25(80.6) 35(94.6)

ADD? 0.330 0.156
Yes 8(25.8) 5(13.5)
No 23(74.2) 32(86.5)

HD 0.170 0.195
Yes 4(12.9) 1(2.7)
No 27(87.1) 36(97.3)

Adjustment Disorder 0.400 0.132
Yes 4(12.9) 2(5.4)
No 27(87.1) 35(94.6)

2 Values are expressed as No. (%). Abbreviations: MDD, major depressive disorder; PDD, Persistent Depressive Disorder; GAD, generalized anxiety
disorder; PTSD, Post-Traumatic Stress Disorder; ADD, Attention Deficit Disorder; HD, Hyperactivity/Impulsivity Disorder.

b p < 0.05 was considered statistically significant.

€ Chi-square test the other comparisons were performed using Fisher’s exact test.

disorders and clinical insomnia had significantly lower
mean scores on the abstraction and orientation subscales,
as well as on the total MoCA score, compared with those
without insomnia. However, no significant between-group
differences were found in other cognitive domains.
Importantly, although these differences were statistically
significant, both groups scored below the commonly used
Persian MoCA cutoff of < 22 (26), suggesting that cognitive
impairment may be present in both groups. Therefore, the
observed differences are better interpreted as reflecting
variation in the severity of cognitive dysfunction rather
than a clear distinction between normal and impaired

Zahedan ] Res Med Sci. 2026; 28(4): €169726

cognitive status. In this context, research on insomnia in
patients with seizure disorders remains limited. However,
a study by Vignola et al. (5) was among the first to report
that patients with insomnia exhibited poorer performance
in attention/concentration factors; nonetheless, findings
for visual and verbal memory, psychomotor speed, and
executive functions were not significant, and their sample
consisted solely of older adults. Vendrame et al. (3) also
demonstrated that the cognitive function subscale
(assessed via the Quality of Life in Epilepsy questionnaire)
correlated with the Insomnia Severity Index scores;
however, these findings were reported solely as
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Table 5. Multivariate and Univariate ANCOVA Results Comparing Pain Quality Dimensions Between Patients with and Without Clinical Insomnia

Dimensions and Insomnia Mean £ SD df F P-Value ? Mean Difference 95% CI npz

Sensory 1 17.209 <0.001 10.444 5.416, 15.473 0.209
Yes 2426 +11.32
No 12.35+9.35

Affective 1 6.687 0.012 2.744 0.625, 4.863 0.093
Yes 8.61+4.61
No 5.22+4.14

Evaluative 1 9.286 0.003 0.997 0.343,1.650 0.087
Yes 3.74+1.26
No 2.57+138

Miscellaneous 1 6.197 0.015 3.118 0.617, 5.619 0.125
Yes 10.35+5.03
No 6.56 +£5.14

Total Pain Score 1 16.371 <0.001 17.303 8.762, 25.844 0.201
Yes 46.97 £19.87
No 26.71£15.77

Pain Descriptors a 1 17.034 <0.001 14.612 7.541, 21.683 0.208
Yes 34.71+£17.37
No 17.59 £12.09

2P <0.05 was considered statistically significant.

b Univariate ANCOVA was used for analysis.

correlations. Additionally, Aasvik et al. (6) found no
significant difference between patients with and without
clinical insomnia regarding everyday memory problems,
although those with insomnia scored lower in visuospatial
working memory.

While these findings are insufficient for definitive
comparisons and warrant further research, discrepancies
may stem from differences in patient sample
characteristics. Furthermore, variation in the sensitivity
and quality of the cognitive assessment tools used across
studies may contribute to divergent outcomes. Notably,
evidence suggests that the MoCA has higher sensitivity
than other cognitive tests for detecting cognitive
impairment in patients with seizure disorders (33).
Insomnia may impair abstraction ability and orientation
through multiple pathways. First, insomnia can exacerbate
cognitive deficits and disrupt critical cognitive processes
essential for abstract thinking and orientation, such as
cognitive mapping (21). Second, research indicates an
association between insomnia and reduced gray matter
volume in the brain (34), potentially affecting cognitive
functions including abstraction. Third, insomnia may
compromise white matter integrity (35), adversely affecting
cognitive performance and potentially impairing abstract
thinking. Fourth, insomnia can negatively influence
emotional processing, potentially increasing anxiety and
rumination that further disrupt sleep (36), ultimately

leading to spatial orientation and cognitive mapping
difficulties. Finally, insomnia reduces overall alertness and
cognitive function (37), making spatial orientation and
navigation more challenging.

Furthermore, psychiatric diagnostic results indicated
that a substantial proportion of patients had comorbid
psychiatric conditions. Specifically, patients with seizure
disorders and co-occurring clinical insomnia showed
higher frequencies of current and past MDD episodes,
current manic episodes, and GAD compared with their
counterparts without insomnia. However, differences
observed in other psychiatric disorders were not
statistically significant. These findings should be
interpreted with caution, particularly for categorical
comparisons such as current manic episodes, because of
small cell sizes; thus, they should be considered
exploratory in nature. To date, limited evidence has
systematically examined psychiatric comorbidities in
patients with seizure disorders and clinical insomnia using
structured clinical interviews, as most prior research has
relied primarily on self-report measures of depressive and
anxiety symptoms. Consistent with this, a recent study by
Lee et al. (12) found that the frequency of depression
(assessed by PHQ-9) was higher in patients with clinical
insomnia than in those without (64.9% vs. 12.9%); similarly,
the frequency of patients with seizure disorders exhibiting
GAD symptoms (assessed by GAD-7) was higher among
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Table 6. Comparison of Clinical and Hospitalization Characteristics Between Patients with Seizure Disorders with and Without Clinical Insomnia

Insomnia

Variables e No P-Value Effect size ¢
vas® 4574 25.08 <0.001 -0.53
Age of diagnosis (y) © 17.03%14.30 16.92£10.30 0.971 -0.009
Disease duration (mo) 245.45+132.73 181,57 +142.79 0.062 -0.47
Last seizure duration (s) 144.84 £134.98 143.38 £ 118.47 0.962 -0.01
Age of first seizure (y) ¢ 16.77+14.44 16.43+10.39 0.913 -0.03
Days since last seizure © 8.68+11.73 51.38£104.89 0.019 0.60
Age at first AED use © 16.83£14.13 17.62+9.99 0.798 -0.01
Number of hospitalizations © 174+129 0.97+112 0.011 0.06
BMI 25214533 23.85£336 0.225 -030
Seizure frequency in the past (y) 4 0.013 0322
<1in the past 0(0.0) 1(2.7) 0.013 0322
1-9in the past 5(16.1) 16 (43.2)
=10 26(83.9) 20(54.1)
Disease control status ¢ 0.008 0.348
Well-controlled 0(0.0) 2(5.4)
Partially controlled 2(6.5) 11(29.7)
Uncontrolled 29(93.5) 24(64.9)
Involved brain region ¢ 0301 0231
Amygdala 2(6.5) 2(5.4)
Hippocampus 4(12.9) 2(5.4)
Others 6(19.4) 3(8.1)
None 19 (61.3) 30(81.1)
MRI findings ¢ 0.029 0321
Major abnormality 7(22.6) 7(18.9)
Mild abnormality 5(16.1) 0(0.0)
Normal 19 (61.3) 30 (81.1)
History of hospitalization d 0.214 0.182
Yes 23(74.2) 21(56.8)
No 8(25.8) 16(43.2)
Physical comorbidity d 0.013 0.331
Yes 22(71.0) 14(37.8)
No 9(29.0) 23(62.2)
Past psychiatric diagnosis d 0.000 0.593
Yes 26(83.9) 9(243)
No 5(16.1) 28(75.7)
Type of previous psychiatric diagnosis ¢ 0.000 0.633
Mood disorders 8(25.8) 6(16.2)
Anxiety disorders 1(3.2) 2(5.4)
Comorbidity of both 17(54.8) 2(5.4)
No previous diagnosis 5(16.1) 27(73.0)
AED + psychotropic medications ¢ 0.000 0.566
Yes 19 (61.3) 3(8.1)
No 12(38.7) 34(91.9)

4 Values are expressed as mean + SD or No. (%).

D VAS scores were analyzed using Mann-Whitney U test and are presented as mean ranks due to non-normal distribution

€ Independent-samples t test;

d Fisher’s exact test and chi-square test (for AED + psychotropic medications); Effect sizes: Cohen’s d for t tests, Cramér’s V for Fisher’s exact tests and

chi-square tests, and r for Mann-Whitney U tests.

those with insomnia compared with those without (57.9%
vs. 17.8%). Zhong et al. (7), in their examination of 79
patients with seizure disorders, showed elevated levels of
depressive and GAD symptoms (measured by GAD-7) in
patients with seizure disorders and insomnia compared
with those without insomnia. Lee et al. (38) also reported
significant associations and predictive value of insomnia
for the depression/anxiety and depression/elation
subscales. Quigg et al. (10) similarly reported depression in
relation to clinical insomnia. In contrast, Aasvik et al. (6)
found no significant difference in depressive and anxiety
symptoms between patients with and without insomnia;
however, their sample consisted of non-seizure patients.
Overall, insomnia may occur as a direct consequence of the
underlying disease or secondarily through depression,
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mania, and anxiety. It is hypothesized that psychological
distress is the most significant factor associated with
insomnia in patients with seizure disorders (8, 15).
Dysregulation of the hypothalamic-pituitary-adrenal
(HPA) axis in patients with seizure disorders may impair
serotonergic transmission in the raphe-hippocampal
pathway, increasing susceptibility to depression (39).
Furthermore, alterations in sleep-wake cycles are
characteristic of mania and can exacerbate insomnia.
Conversely, the interaction between insomnia and seizures
may contribute to mood instability and increased manic
symptoms. Research has demonstrated a significant
correlation between insomnia and emotional instability
(38), with emotional instability being a hallmark feature of
psychiatric disorders (40) and associated with adverse
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outcomes such as suicide attempts, aggressive behaviors,
and  impaired relationships  (41).
Additionally, insomnia may represent a behavior
stemming from interactions among brain activities that

interpersonal

maintain brain wave states and respond to psychosocial
and medical stressors, thereby reinforcing maladaptive
behaviors. For example, emotional stress and sleep
deprivation play key roles in the development and
persistence of chronic insomnia (42). According to the
hyperarousal hypothesis, HPA axis dysfunction related to
stress may underlie certain psychiatric disorders linked to
emotional dysregulation, such as GAD (43).

The findings of the present study indicate that clinical
insomnia was significantly associated with pain
characteristics in patients with seizure disorders. Patients
with seizure disorders and clinical insomnia reported
higher sensory and affective pain experiences on the MPQ,
endorsed a greater variety of pain descriptors, and showed
higher overall pain quality compared with their
counterparts without insomnia. Regarding pain intensity,
as assessed by the VAS, patients with insomnia
demonstrated higher mean ranks, indicating a greater
perceived pain burden compared with the non-insomnia
group. It is important to note that VAS results were derived
from rank-based comparisons; therefore, these findings
reflect relative differences in pain severity rather than
absolute pain intensity values. Overall, although these
differences were statistically significant, their clinical
interpretation should be made with caution, and statistical
significance does not necessarily imply clinically
meaningful differences in pain experience. Previous
studies have demonstrated a strong bidirectional
relationship between insomnia and pain, with both
conditions frequently co-occurring and exacerbating each
other; insomnia increases the likelihood of chronic pain,
whereas chronic pain can disrupt sleep and lead to
insomnia. This vicious cycle complicates the independent
management of either condition. For instance, studies by
Alessandri-Bonetti et al. (44) and Wei et al. (45) found that
clinical insomnia predicts pain intensity even after
controlling for confounding variables. Additionally, Alf61di
Wiklund and Gerdle (46) reported a significant correlation
between pain severity and insomnia. Individuals with
chronic pain commonly experience difficulty falling
asleep, difficulty maintaining sleep, or non-restorative
sleep. Although one study reported no significant
differences in bodily pain between patients with and
without clinical insomnia, that study did not include
patients with seizure disorders and assessed pain through
a single item in the SF-8 health survey (6).
mechanisms contribute to

Several the interplay

between insomnia and pain. First, sleep deprivation can
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lower pain thresholds and increase sensitivity to painful
stimuli. During sleep, the body releases endorphins and
other pain-relieving chemicals; insufficient or disrupted
sleep impairs these processes, resulting in heightened pain
perception. Second, both pain and insomnia are linked to
inflammatory responses. Inflammation in the brain,
particularly in the hippocampus, can exacerbate both pain
and sleep disturbances. Third, dysfunction in
neurotransmitter systems such as serotonin, dopamine,
and norepinephrine, which play critical roles in regulating
both sleep and pain, may contribute to the development
and persistence of pain and insomnia (47). Fourth,
cognitive factors, such as increased focus on pain or sleep-
related cues, can amplify both problems and promote their
coexistence. Fifth, insomnia is commonly characterized by
hyperarousal, in which overactivation of brain arousal
systems disrupts the natural sleep process. Sixth, pain can
interfere with dopamine signaling (48), a key
neurotransmitter in sleep regulation (49), leading to
prolonged sleep deprivation or fragmented sleep. Finally,
sleep deprivation can alter the functioning of opioid
receptors in the brain (50), which are involved in pain and
sleep regulation, potentially impairing the body’s natural
pain-relief mechanisms.

The findings also indicated that patients with seizure
disorders who had clinical insomnia, compared with their
counterparts without insomnia, had more recent seizure
episodes, a higher number of hospitalizations, increased
seizure frequency, and a predominantly uncontrolled
disease status. Neuroimaging abnormalities were more
frequent and ranged from mild to major in these patients.
They also presented with a higher burden of physical
comorbidities, a greater history of psychiatric diagnoses,
higher comorbidity of mood and anxiety disorders, and a
larger proportion simultaneously used AEDs and
psychotropic medications. Consistent with our findings,
Lee et al. (12) reported that the frequency of uncontrolled
seizures was higher in epileptic patients with clinical
insomnia than in those without (45.6% vs. 19.1%), and the
history of psychiatric disorders was more frequent in the
insomnia group (33.3% vs. 8.93%). Planas-Ballvé et al. (4)
divided patients’ seizure control status into two categories,
well-controlled (no seizures in the past month) and poorly
controlled (at least one seizure in the past month), and
demonstrated that seizures were associated with clinical
insomnia. Insomnia remained a significant predictor of
seizure frequency after controlling for confounders. Quigg
et al. (10) found in a cohort of 207 patients with frequent
seizures over the past four weeks that these patients had a
higher prevalence of insomnia than seizure-free patients.
Their study linked shorter epilepsy duration, use of
sedative/hypnotic drugs, and medical comorbidities to
more severe insomnia. Im et al. (11) reported in a cross-
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sectional study that seizure improvement in the previous
year was associated with lower insomnia prevalence.
Piperidou et al. (13) identified the association between
insomnia and poor seizure control in 124 patients, showing
a positive correlation between insomnia and high seizure
frequency. However, Yang et al. (14), in a prospective study
of 9o epileptic patients, found no association between
insomnia and seizure control; they noted that polytherapy
was the only epilepsy-related factor increasing the risk of
moderate to severe insomnia. Vendrame et al. (3), in a
retrospective study of 152 epileptic patients, found no
significant difference between patients with and without
clinical insomnia in seizure frequency; medical and
psychiatric comorbidity counts and disease duration
(years since epilepsy onset) also showed no correlation
with insomnia. However, insomnia was significantly
correlated with the number of AEDs (polytherapy), and
48% of patients had a history of mood disorders. Some of
these discrepancies may be attributed to differences in
study design and methodology. Most previous studies used
the ISI to measure insomnia and considered seizure
frequency either as a continuous variable (number of
seizures in the past month) or as a categorical variable (no
seizures versus presence of seizures). Yang et al. (14) and
Vendrame et al. (3) treated seizures as a continuous
variable and found no relationship between seizure
frequency and clinical insomnia, whereas other studies,
including the present one, assessed seizures categorically.

Several mechanisms may explain these findings. First,
sleep deprivation can increase cortical excitability, making
the brain more susceptible to seizures. Second, insufficient
sleep can lower the seizure threshold, thereby increasing
the likelihood of seizure occurrence. Third, sleep
deprivation may alter the balance of neurotransmitters
such as gamma-aminobutyric acid (GABA) (51), which plays
a key role in inhibiting neuronal activity and promoting
sleep. Reduced GABAergic inhibition can contribute to
increased neuronal excitability and seizure susceptibility
(52). Fourth, seizures and interictal epileptiform discharges
(IEDs) are often facilitated by non-rapid eye movement
(NREM) sleep; deeper stages of NREM can activate IEDs,
whereas lighter stages may exacerbate seizures (53). These
consequences can lead to increased hospitalizations, worse
disease  status, higher medical and psychiatric
comorbidities, and greater consumption of AEDs and
psychotropic medications.

The findings of this study may have important clinical
implications: 1) Our research may contribute to a deeper
understanding of the shared underlying mechanisms
between sleep and seizures, which is critical for developing
more effective therapeutic strategies. For instance,
tailoring cognitive behavioral therapy for insomnia (CBT-I)
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to simultaneously address comorbid psychiatric disorders
could potentially mitigate some of the adverse effects on
cognitive functioning—even when mental health
conditions are not fully stabilized; 2) The current study
underscores the value of a multidisciplinary approach,
involving both sleep specialists and mental health
professionals, to effectively manage co-occurring
insomnia, psychiatric  conditions, and  cognitive
impairments; 3) Finally, the findings emphasize the
necessity of a comprehensive assessment of sleep patterns
in patients with seizure disorders, as insomnia may
substantially affect treatment outcomes.

5.1. Study Limitations

This study had several limitations. First, owing to its
cross-sectional design, causal or temporal relationships
could not be established. Second, our data were prone to
referral bias because hospital-based samples were used;
thus, cognitive impairment, psychiatric disorders, pain
quality, and clinical characteristics may not be
generalizable to other populations with seizures, especially
those attending primary care clinics. Third, consecutive
sampling was employed due to time and logistical
constraints, which may have influenced the findings.
Fourth, we did not use polysomnography to objectively
assess insomnia parameters; therefore, the self-reported
nature of the data could increase the risk of bias and
response distortion. Future studies could complement our
findings by incorporating objective insomnia assessments
and detailed subjective analyses of prior sleep quality.
Fifth, detailed screening and recruitment-flow records
(e.g., number of excluded or declined participants) were
not systematically documented during recruitment, which
may limit a full evaluation of potential selection bias.
Sixth, although age was included as a covariate in the
multivariate and univariate analyses of covariance, other
clinically relevant variables were not incorporated into the
final adjusted models due to sample size constraints.
Therefore, residual confounding from factors such as

seizure type, antiepileptic drug wuse, psychotropic
medication use, psychiatric history, and physical
comorbidities cannot be excluded. Seventh, some

categorical variables in the psychiatric and clinical
assessments were characterized by small cell counts,
particularly for specific psychiatric diagnoses (e.g., current
manic episode) and seizure-related clinical categories (e.g.,
disease control status). This limitation may have affected
the stability of chi-square estimates and increases the risk
of type I error. Therefore, these findings should be
interpreted with caution and considered exploratory.
Eighth, the relatively modest sample size and the absence
of an a priori power analysis may have limited the
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statistical power to detect smaller between-group
differences. Future studies with larger sample sizes and
formal power calculations are required to improve
generalizability and statistical precision. Finally, an
additional limitation concerns the inclusion of patients
with both epileptic seizures and PNES seizures within a
single analytic group. Due to the restricted sample size
during the COVID-19 pandemic and related clinical
constraints, we were compelled to analyze these subgroups
together. Additionally, our preliminary comparisons
revealed no significant differences between seizure groups
with respect to clinical or sleep-related variables. We fully
acknowledge the fundamental distinctions in underlying
mechanisms and clinical implications between epileptic
seizures and PNES. Nevertheless, descriptive subgroup
comparisons demonstrated broadly similar patterns in
insomnia prevalence, overall cognitive performance, and
pain scores across seizure types. However, these findings
should be interpreted cautiously due to the limited
subgroup sample sizes and the exploratory nature of these
analyses. Similar approaches have also been reported in
the literature. A review reported that many studies, often
constrained by limited diagnostic tools such as video-EEG
or by small sample sizes, have examined PNES and
epileptic seizures along a shared spectrum (54). Similarly,
another study highlighted PNES as an important
comorbidity in patients with epilepsy and emphasized that
these groups are frequently studied together in clinical
research (55). More recent investigations have even
employed machine learning techniques to differentiate
between the two conditions, underscoring that combined
analyses remain common in contemporary studies (56).
Accordingly, while this limitation may reduce the
precision of subgroup-specific conclusions, the findings
remain valuable in demonstrating that insomnia is
similarly associated with pain perception, cognitive
function, and psychiatric features across both seizure
types. In this sense, the results may reflect real-world
clinical settings, where patients with diverse seizure
presentations are often encountered simultaneously.
Future research with larger samples is recommended to
analyze these seizure types separately, enhancing
interpretive clarity and diagnostic precision. Moreover, we
suggest that future studies use advanced neuroimaging
techniques such as functional magnetic resonance
imaging (fMRI) to explore the shared and distinct neural
mechanisms between insomnia and seizures more
comprehensively. This approach may provide deeper
insights into the pathophysiology and facilitate the
development of targeted therapeutic interventions.

5.2. Conclusions
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In conclusion, our findings suggest that patients with
seizure disorders and comorbid clinical insomnia exhibit
distinct clinical and neuropsychological profiles compared
with those without insomnia. They demonstrated poorer
performance in specific cognitive domains, a higher
prevalence of mood and anxiety disorders, and greater
pain severity and complexity. Moreover, this group
experienced more frequent seizures, increased
hospitalizations, and more severe disease markers, often
accompanied by neuroimaging abnormalities and
comorbid physical illnesses. These results highlight the
need for comprehensive management strategies that
address not only seizure control but also sleep
disturbances, psychiatric comorbidities, and pain in this
vulnerable population.

Footnotes

Al Use Disclosure: ChatGPT was used for translation in
the discussion section at a Minor level.

Contribution:
Validation,
Investigation: G. S. and N. M.; Resources, Funding
Acquisition, and Writing - Original Draft Preparation: G. S.
and C. R;; Writing - Review & Editing: G. S. and C. R
Visualization, Supervision, and Project Administration: All

Authors'
Methodology,

Conceptualization: G. S,
Formal  Analysis, and

authors.

Conflict of Interests Statement: The authors declared no
conflict of interest.

Data Availability: The dataset presented in the study is
available on request from the corresponding author
during submission or after publication.

Ethical Approval: This article is derived from the PhD
dissertation  entitled ‘Clinical ~ Neuropsychological
Functions and Neurological Comorbidities in Patients with
Idiopathic Generalized Epilepsy, Temporal Lobe Epilepsy
and Psychogenic Nonepileptic Seizures’, approved by the
Clinical Psychology Research Committee of Shiraz
University and the University/Regional Biomedical
Research Ethics Committee of Shiraz University of Medical
Sciences on "September 23, 2019 (Approval Code:
IR.SUMS.REC.1398.784)". The present article focuses on
insomnia-related aspects of the same patient cohort, and
the study was conducted in accordance with the
Declaration of Helsinki.

Funding/Support: This research did not receive any
specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Zahedan ] Res Med Sci. 2026; 28(4): 169726


https://brieflands.com/journals/zjrms/articles/169726

Salehpour G et al.

Brieflands

Informed Consent: Written

informed consent was

obtained from participants or their legal guardians.

References

10.

11.

12.

13.

Bonilla-Jaime H, Zeleke H, Rojas A, Espinosa-Garcia C. Sleep
disruption worsens seizures: neuroinflammation as a potential
mechanistic link. Int | Mol Sci. 2021;22(22):12531. [PubMed ID:
34830412]. [PubMed Central ID: PMC8617844].
https://doi.org/10.3390/ijms222212531.

Kilgore-Gomez A, Norato G, Theodore WH, Inati SK, Rahman SA. Sleep
physiology in patients with epilepsy: Influence of seizures on REM
latency and REM duration. Epilepsia. 2024;65(4):995-1005. [PubMed
ID: 38411987]. [PubMed Central ID: PMC11369762].
https://doi.org/10.1111/epi.17904.

Vendrame M, Yang B, Jackson S, Auerbach SH. Insomnia and epilepsy:
a questionnaire-based study. J Clin Sleep Med. 2013;9(2):141-6. [PubMed
ID: 23372467]. [PubMed Central ID: PM(3544382].
https://doi.org/10.5664[jcsm.2410.

Planas-Ballvé A, Grau-Lopez L, Jiménez M, Ciurans ], Fumanal A,
Becerra JL. Insomnia and poor sleep quality are associated with poor
seizure control in patients with epilepsy. Neurologia (English Edition).
2022;37(8):639-46. [PubMed ID: 31937418].
https://doi.org/10.1016/j.nrl.2019.07.006.

Vignola A, Lamoureux C, Bastien CH, Morin CM. Effects of chronic
insomnia and use of benzodiazepines on daytime performance in
older adults. ] Gerontol B Psychol Sci Soc Sci. 2000;55(1):P1-P10. [PubMed
ID: 10728124]. https://doi.org/10.1093/geronb/55.1.p54.

Aasvik ], Stiles TC, Woodhouse A, Borchgrevink P, Inge Landre N. The
effect of insomnia on neuropsychological functioning in patients
with comorbid symptoms of pain, fatigue, and mood disorders. Arch
Clin Neuropsychol. 2018;33(1):14-23. [PubMed ID: 28453603]. [PubMed
Central ID: PMC5860517]. https://doi.org/10.1093/arclin/acx040.

Zhong R, Li Z, Chen Q, Zhang H, Zhang X, Lin W. Effects of insomnia
and levels of depression and anxiety symptoms on quality of life in
patients with epilepsy. BMC Psychiatry. 2022;22(1). 497. [PubMed ID:
35879686]. [PubMed Central ID: PMC9317410].
https://doi.org/10.1186/5s12888-022-04154-0.

Shen Y, Zhang M, Wang Y, Wang L, Xu X, Xiao G, et al. Subjective sleep
disturbance in chinese adults with epilepsy: associations with
affective symptoms. Epilepsy Res. 2017;135:150-7. [PubMed ID:
28697489]. https://doi.org/10.1016j.eplepsyres.2017.06.014.

Ismayilova V, Demir AU, Tezer FI. Subjective sleep disturbance in
patients with epilepsy at an outpatient clinic: a questionnaire-based
study on prevalence. Epilepsy Res. 2015;115:119-25. [PubMed ID:
26220388]. https://doi.org/10.1016/j.eplepsyres.2015.06.009.

Quigg M, Gharai S, Ruland ], Schroeder C, Hodges M, Ingersoll K§, et
al. Insomnia in epilepsy is associated with continuing seizures and
worse quality of life. Epilepsy Res. 2016;122:91-6. [PubMed ID:
26994361]. https://doi.org/10.1016/j.eplepsyres.2016.02.014.

Im HJ, Park SH, Baek SH, Chu MK, Yang KI, Kim WJ, et al. Associations
of impaired sleep quality, insomnia, and sleepiness with epilepsy: a
questionnaire-based case-control study. Epilepsy Behav. 2016;57(Pt
A):55-9. [PubMed ID: 26921599].
https://doi.org[10.1016/j.yebeh.2016.01.022.

Lee SA, Choi EJ, Kim HW, Jeon ]Y, Han SH, Lee GH, et al. Differences in
factors associated with insomnia symptoms between patients with
epilepsy with and without depressive symptoms. Epilepsy Behav.
2024;156. 109781. [PubMed ID: 38788656].
https://doi.org/10.1016/j.yebeh.2024.109781.

Piperidou C, Karlovasitou A, Triantafyllou N, Terzoudi A,
Constantinidis T, Vadikolias K, et al. Influence of sleep disturbance

Zahedan ] Res Med Sci. 2026; 28(4): €169726

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

on quality of life of patients with epilepsy. Seizure. 2008;17(7):588-94.
[PubMed ID: 18396419]. https:|/doi.org[10.1016/j.seizure.2008.02.005.

Yang KI, Grigg-Damberger M, Andrews N, O'Rourke C, Bena J,
Foldvary-Schaefer N. Severity of self-reported insomnia in adults
with epilepsy is related to comorbid medical disorders and
depressive symptoms. Epilepsy Behav. 2016;60:27-32. [PubMed ID:
27176881]. https://doi.org[10.1016/j.yebeh.2016.03.023.

Jo S, Kim HJ, Kim HW, Koo YS, Lee SA. Sex differences in factors
associated with daytime sleepiness and insomnia symptoms in
persons with epilepsy. Epilepsy Behav. 2020;104(Pt A). 106919.
[PubMed ID: 32058302]. https://doi.org/10.1016/j.yebeh.2020.106919.

Ahmed AE, AL-Jahdali H, Fatani A, Al-Rougqi K, AL-Jahdali F, Al-Harbi A,
et al. The effects of age and gender on the prevalence of insomnia in
a sample of the Saudi population. Ethn Health. 2017;22(3):285-94.
[PubMed ID: 27846729]. https:|/doi.org[10.1080/13557858.2016.1244624.

Kawata Y, Maeda M, Sato T, Maruyama K, Wada H, Ikeda A, et al.
Association between marital status and insomnia-related
symptoms: findings from a population-based survey in Japan. Eur J
Public  Health. 2020;30(1). ckz119. [PubMed ID: 31280305].
https://doi.org/10.1093/eurpub/ckz119.

Maeda M, Filomeno R, Kawata Y, Sato T, Maruyama K, Wada H, et al.
Association between unemployment and insomnia-related
symptoms based on the Comprehensive Survey of Living
Conditions: a large cross-sectional Japanese population survey. Ind
Health. 2019;57(6):701-710. [PubMed ID: 30918160]. [PubMed Central
ID: PMC6885596]. https://doi.org[10.2486[indhealth.2018-0031.

Latreille V, Dworetzky BA, Baslet G, Pavlova M. Sleep disturbances in
patients with psychogenic nonepileptic seizures: Is it all subjective?
A prospective pilot study of sleep-wake patterns. Seizure. 2019;65:124-
128. [PubMed ID: 30685518].
https://doi.org/10.1016/j.seizure.2019.01.016.

A Khurshid K. Relationship between sleep disturbances and
addiction. Ment Health Addict Res. 2018;3(3):1-4.
https://doi.org/10.15761/MHAR.1000162.

Brownlow JA, Miller KE, Gehrman PR. Insomnia and cognitive
performance. Sleep Med Clin. 2020;15(1):71-6. [PubMed ID: 32005351].
[PubMed Central ID: PMC7000136].
https://doi.org/10.1016/j.jsmc.2019.10.002.

Tracy EL, So CJ, Shoemaker SD, Kanaley JA, Trull T, Manrique-Acevedo
C, et al. Bidirectional links between sleep and pain among heavy-
drinking veterans with insomnia. Sleep Adv. 2024;5(1). zpae089.
[PubMed ID: 39717114]. [PubMed Central ID: PMC11664483].
https://doi.org[10.1093/sleepadvances/zpae089.

Cerri LQ, Justo MC, Clemente V, Gomes AA, Pereira AS, Marques DR.
Insomnia Severity Index: A reliability generalisation meta-analysis. |
Sleep  Res. 2023;32(4). e13835. [PubMed ID: 36737257].
https://doi.org/10.1111/jsr.13835.

Sadeghniiat-Haghighi K, Montazeri A, Khajeh-Mehrizi A, Nedjat S,
Aminian O. The Insomnia Severity Index: cross-cultural adaptation
and psychometric evaluation of a Persian version. Qual Life Res.
2014;23(2):533-7. [PubMed ID: 23912857]. https://doi.org/10.1007/s11136-
013-0489-3.

Ratcliffe LN, McDonald T, Robinson B, Sass JR, Loring DW, Hewitt KC.
Classification statistics of the Montreal Cognitive Assessment
(MoCA): Are we interpreting the MoCA correctly? Clin Neuropsychol.
2023;37(3):562-576. [PubMed ID: 35699222]. [PubMed Central ID:
PMC10351673]. https:|/doi.org/10.1080/13854046.2022.2086487.

Rashedi V, Foroughan M, Chehrehnegar N. Psychometric Properties
of the Persian Montreal Cognitive Assessment in Mild Cognitive
Impairment and Alzheimer Disease. Dement Geriatr Cogn Dis Extra.
2021;11(1):51-57.  [PubMed ID: 33976692]. [PubMed Central ID:
PM(C8077519]. https:[/doi.org[10.1159/000514673.

13


https://brieflands.com/journals/zjrms/articles/169726
http://www.ncbi.nlm.nih.gov/pubmed/34830412
https://www.ncbi.nlm.nih.gov/pmc/PMC8617844
https://doi.org/10.3390/ijms222212531
http://www.ncbi.nlm.nih.gov/pubmed/38411987
https://www.ncbi.nlm.nih.gov/pmc/PMC11369762
https://doi.org/10.1111/epi.17904
http://www.ncbi.nlm.nih.gov/pubmed/23372467
https://www.ncbi.nlm.nih.gov/pmc/PMC3544382
https://doi.org/10.5664/jcsm.2410
http://www.ncbi.nlm.nih.gov/pubmed/31937418
https://doi.org/10.1016/j.nrl.2019.07.006
http://www.ncbi.nlm.nih.gov/pubmed/10728124
https://doi.org/10.1093/geronb/55.1.p54
http://www.ncbi.nlm.nih.gov/pubmed/28453603
https://www.ncbi.nlm.nih.gov/pmc/PMC5860517
https://doi.org/10.1093/arclin/acx040
http://www.ncbi.nlm.nih.gov/pubmed/35879686
https://www.ncbi.nlm.nih.gov/pmc/PMC9317410
https://doi.org/10.1186/s12888-022-04154-0
http://www.ncbi.nlm.nih.gov/pubmed/28697489
https://doi.org/10.1016/j.eplepsyres.2017.06.014
http://www.ncbi.nlm.nih.gov/pubmed/26220388
https://doi.org/10.1016/j.eplepsyres.2015.06.009
http://www.ncbi.nlm.nih.gov/pubmed/26994361
https://doi.org/10.1016/j.eplepsyres.2016.02.014
http://www.ncbi.nlm.nih.gov/pubmed/26921599
https://doi.org/10.1016/j.yebeh.2016.01.022
http://www.ncbi.nlm.nih.gov/pubmed/38788656
https://doi.org/10.1016/j.yebeh.2024.109781
http://www.ncbi.nlm.nih.gov/pubmed/18396419
https://doi.org/10.1016/j.seizure.2008.02.005
http://www.ncbi.nlm.nih.gov/pubmed/18396419
https://doi.org/10.1016/j.seizure.2008.02.005
http://www.ncbi.nlm.nih.gov/pubmed/27176881
https://doi.org/10.1016/j.yebeh.2016.03.023
http://www.ncbi.nlm.nih.gov/pubmed/32058302
https://doi.org/10.1016/j.yebeh.2020.106919
http://www.ncbi.nlm.nih.gov/pubmed/27846729
https://doi.org/10.1080/13557858.2016.1244624
http://www.ncbi.nlm.nih.gov/pubmed/31280305
https://doi.org/10.1093/eurpub/ckz119
http://www.ncbi.nlm.nih.gov/pubmed/30918160
https://www.ncbi.nlm.nih.gov/pmc/PMC6885596
https://doi.org/10.2486/indhealth.2018-0031
http://www.ncbi.nlm.nih.gov/pubmed/30685518
https://doi.org/10.1016/j.seizure.2019.01.016
https://doi.org/10.15761/MHAR.1000162
http://www.ncbi.nlm.nih.gov/pubmed/32005351
https://www.ncbi.nlm.nih.gov/pmc/PMC7000136
https://doi.org/10.1016/j.jsmc.2019.10.002
http://www.ncbi.nlm.nih.gov/pubmed/39717114
https://www.ncbi.nlm.nih.gov/pmc/PMC11664483
https://doi.org/10.1093/sleepadvances/zpae089
http://www.ncbi.nlm.nih.gov/pubmed/36737257
https://doi.org/10.1111/jsr.13835
http://www.ncbi.nlm.nih.gov/pubmed/23912857
https://doi.org/10.1007/s11136-013-0489-3
https://doi.org/10.1007/s11136-013-0489-3
http://www.ncbi.nlm.nih.gov/pubmed/35699222
https://www.ncbi.nlm.nih.gov/pmc/PMC10351673
https://doi.org/10.1080/13854046.2022.2086487
http://www.ncbi.nlm.nih.gov/pubmed/33976692
https://www.ncbi.nlm.nih.gov/pmc/PMC8077519
https://doi.org/10.1159/000514673

Salehpour G et al.

Brieflands

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

14

Tolin DF, Gilliam C, Wootton BM, Bowe W, Bragdon LB, Davis E, et al.
Psychometric properties of a structured diagnostic interview for
DSM-5 anxiety, mood, and obsessive-compulsive and related
disorders. Assessment. 2018;25(1):3-13. [PubMed ID: 26988404].
https://doi.org[10.1177/1073191116638410.

Shabani A, Masoumian S, Zamirinejad S, Hejri M, Pirmorad T,
Yaghmaeezadeh H. Psychometric properties of Structured Clinical
Interview for DSM-5 Disorders-Clinician Version (SCID-5-CV). Brain
Behav. 2021;11(2). e01894. [PubMed ID: 33729681]. [PubMed Central ID:
PMC8119811]. https://doi.org/10.1002/brb3.1894.

Boyle GJ, Boerresen BH, Jang DM. Factor analyses of the Mcgill Pain
Questionnaire (MPQ) in acute and chronic pain patients. Psychol Rep.
2015;116(3):797-820. [PubMed ID: 25871567].
https://doi.org[10.2466/03.15.Pr0.116k25w7.

Monticelli A, Van Grootven B. Exploring Established Cut-Off Points
for Pain Levels in the Numeric Rating Scale: Insights from a
Literature Overview. Pain Manag Nurs. 2025;26(6):689-695. [PubMed
ID: 40915874]. https://doi.org/10.1016/j.pmn.2025.08.005.

Escalona-Marfil C, Coda A, Ruiz-Moreno J, Riu-Gispert LM, Girones X.
Validation of an Electronic Visual Analog Scale mHealth Tool for
Acute Pain Assessment: Prospective Cross-Sectional Study. | Med
Internet Res. 2020;22(2). e13468. [PubMed ID: 32049063]. [PubMed
Central ID: PMC7055746]. https://doi.org/10.2196/13468.

Delgado DA, Lambert BS, Boutris N, McCulloch PC, Robbins AB,
Moreno MR, et al. Validation of Digital Visual Analog Scale Pain
Scoring with a Traditional Paper-based Visual Analog Scale in Adults.
J Am Acad Orthop Surg Glob Res Rev. 2018;2(3). e088. [PubMed ID:
30211382]. [PubMed Central ID: PMC6132313].
https://doi.org[10.5435/JAAOSGlobal-D-17-00088.

Souza MCD, Paulo COD, Miyashiro L, Twardowschy CA. Comparison
of screening tests in the evaluation of cognitive status of patients
with epilepsy. Dement Neuropsychol. 2021;15(1):145-152. [PubMed ID:
33907608]. [PubMed Central ID: PMC8049568].
https://doi.org/10.1590/1980-57642021dn15-010016.

Grau-Rivera O, Operto G, Falcén C, Sinchez-Benavides G, Cacciaglia R,
Brugulat-Serrat A, et al. Association between insomnia and cognitive
performance, gray matter volume, and white matter microstructure
in cognitively unimpaired adults. Alzheimers Res Ther. 2020;12(1). 4.
[PubMed ID: 31907066]. [PubMed Central ID: PMC6945611].
https://doi.org/10.1186/513195-019-0547-3.

Li S, Tian ], Bauer A, Huang R, Wen H, Li M, et al. Reduced integrity of
right lateralized white matter in patients with primary insomnia: a
diffusion-tensor imaging study. Radiology. 2016;280(2):520-8.
[PubMed ID: 27045987]. https://doi.org/10.1148/radiol.2016152038.
Petak A, Marici¢ ]. The role of rumination and worry in the
bidirectional relationship between stress and sleep quality in
students. Int | Environ Res Public Health. 2025;22(7):1001. [PubMed ID:
40724068]. [PubMed Central ID: PMC12294785].
https://doi.org/10.3390/ijerph22071001.

Wardle-Pinkston S, Slavish DC, Taylor DJ]. Insomnia and cognitive
performance: A systematic review and meta-analysis. Sleep Med Rev.
2019;48. 101205. [PubMed ID: 31522135].
https://doi.org/10.1016/j.smrv.2019.07.008.

Lee SA, Choi EJ, Jeon ]Y, Han SH, Kim HW, Lee GH, et al. Insomnia
moderates the association between recurrent seizures and
emotional instability in persons with epilepsy. Epilepsy Behav.
2021;125. 108414. [PubMed ID: 34798559].
https://doi.org/10.1016/j.yebeh.2021.108414.

Bian X, Yang W, Lin ], Jiang B, Shao X. Hypothalamic-Pituitary-Adrenal
Axis and Epilepsy. J Clin Neurol. 2024;20(2):131-139. [PubMed ID:
38330420]. [PubMed Central ID: PMC10921057].
https:|/doi.org[10.3988jcn.2023.0308.

D’Aurizio G, Di Stefano R, Socci V, Rossi A, Barlattani T, Pacitti F, et al.
The role of emotional instability in borderline personality disorder:

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

a systematic review. Ann Gen Psychiatry. 2023;22(1). 9. [PubMed ID:
36918920]. [PubMed Central ID: PMC10011773].
https://doi.org/10.1186/512991-023-00439-0.

Leichsenring F, Fonagy P, Heim N, Kernberg OF, Leweke F, Luyten P, et
al. Borderline personality disorder: a comprehensive review of
diagnosis and clinical presentation, etiology, treatment, and current
controversies. World Psychiatry. 2024;23(1):4-25. [PubMed ID:
38214629]. [PubMed Central ID: PMC10786009].
https://doi.org/10.1002/wps.21156.

Uccella S, Cordani R, Salfi F, Gorgoni M, Scarpelli S, Gemignani A, et
al. Sleep deprivation and insomnia in adolescence: implications for
mental health. Brain Sci. 2023;13(4):569. [PubMed ID: 37190534].
[PubMed Central ID: PMC10136689].
https://doi.org[10.3390/brainsci13040569.

Faravelli C, Sauro CL, Godini L, Lelli L, Benni L, Pietrini F, et al.
Childhood stressful events, HPA axis and anxiety disorders. World
Psychiatry. 2012;2(1):13-25. [PubMed ID: 24175164]. [PubMed Central ID:
PMC3782172]. https:|/doi.org[10.5498|wjp.v2.i1.13.

Alessandri-Bonetti A, Sangalli L, Boggero IA. Relationship between
insomnia and pain in patients with chronic orofacial pain. Pain Med.
2024;25(5):319-26. [PubMed ID: 38258535]. [PubMed Central ID:
PMC11063747]. https://doi.org/10.1093/pm/pnae003.

Wei Y, Blanken TF, Van Someren EJW. Insomnia really hurts: Effect of a
bad night's sleep on pain increases with insomnia severity. Front
Psychiatry. 2018;9. 377. [PubMed ID: 30210367]. [PubMed Central ID:
PMC6121188]. https://doi.org[10.3389/fpsyt.2018.00377.

Alfoldi P, Wiklund T, Gerdle B. Comorbid insomnia in patients with
chronic pain: a study based on the Swedish quality registry for pain
rehabilitation (SQRP). Disabil Rehabil. 2014;36(20):1661-9. [PubMed ID:
24320022]. https://doi.org[10.3109/09638288.2013.864712.

Haack M, Simpson N, Sethna N, Kaur S, Mullington J. Sleep deficiency
and chronic pain: potential underlying mechanisms and clinical
implications. Neuropsychopharmacology. 2020;45(1):205-16. [PubMed
ID: 31207606]. [PubMed Central ID: PMC6879497].
https://doi.org/10.1038/s41386-019-0439-z.

Taylor AMW, Becker S, Schweinhardt P, Cahill C. Mesolimbic
dopamine signaling in acute and chronic pain: implications for
motivation, analgesia, and addiction. Pain. 2016;157(6):1194-8.
[PubMed ID: 26797678]. [PubMed Central ID: PMC4866581].
https://doi.org[10.1097/j.pain.0000000000000494.

Eban-Rothschild A, Appelbaum L, de Lecea L. Neuronal mechanisms

for sleepjwake regulation and modulatory drive.
Neuropsychopharmacology. 2018;43(5):937-52. [PubMed ID: 29206811].
[PubMed Central ID: PMC5854814].

https://doi.org[10.1038/npp.2017.294.

Campbell CM, Bounds SC, Kuwabara H, Edwards RR, Campbell N,
Haythornthwaite JA, et al. Individual variation in sleep quality and
duration is related to cerebral mu opioid receptor binding potential
during tonic laboratory pain in healthy subjects. Pain Med.
2013;14(12):1882-92. [PubMed ID: 24102962]. [PubMed Central ID:
PMC4104524]. https:/[doi.org/10.1111/pme.12231.

Park S, Kang I, Edden RAE, Namgung E, Kim ], Kim ]. Shorter sleep
duration is associated with lower GABA levels in the anterior
cingulate cortex. Sleep Med. 2020;71:1-7. [PubMed ID: 32447224].
[PubMed Central ID: PMC7302996].
https://doi.org/10.1016/j.sleep.2020.02.018.

van Hugte EJH, Schubert D, Nadif Kasri N. Excitatory/inhibitory
balance in epilepsies and neurodevelopmental disorders:
Depolarizing y-aminobutyric acid as a common mechanism.
Epilepsia. 2023;64(8):1975-90. [PubMed ID: 37195166].
https://doi.org/10.1111/epi.17651.

Sunwoo JS. Influence of sleep on seizures and interictal epileptiform
discharges in epilepsy. Encephalitis. 2024;5(1):1-5. [PubMed ID:

Zahedan ] Res Med Sci. 2026; 28(4): 169726


https://brieflands.com/journals/zjrms/articles/169726
http://www.ncbi.nlm.nih.gov/pubmed/26988404
https://doi.org/10.1177/1073191116638410
http://www.ncbi.nlm.nih.gov/pubmed/33729681
https://www.ncbi.nlm.nih.gov/pmc/PMC8119811
https://doi.org/10.1002/brb3.1894
http://www.ncbi.nlm.nih.gov/pubmed/25871567
https://doi.org/10.2466/03.15.Pr0.116k25w7
http://www.ncbi.nlm.nih.gov/pubmed/40915874
https://doi.org/10.1016/j.pmn.2025.08.005
http://www.ncbi.nlm.nih.gov/pubmed/32049063
https://www.ncbi.nlm.nih.gov/pmc/PMC7055746
https://doi.org/10.2196/13468
http://www.ncbi.nlm.nih.gov/pubmed/30211382
https://www.ncbi.nlm.nih.gov/pmc/PMC6132313
https://doi.org/10.5435/JAAOSGlobal-D-17-00088
http://www.ncbi.nlm.nih.gov/pubmed/33907608
https://www.ncbi.nlm.nih.gov/pmc/PMC8049568
https://doi.org/10.1590/1980-57642021dn15-010016
http://www.ncbi.nlm.nih.gov/pubmed/31907066
https://www.ncbi.nlm.nih.gov/pmc/PMC6945611
https://doi.org/10.1186/s13195-019-0547-3
http://www.ncbi.nlm.nih.gov/pubmed/27045987
https://doi.org/10.1148/radiol.2016152038
http://www.ncbi.nlm.nih.gov/pubmed/40724068
https://www.ncbi.nlm.nih.gov/pmc/PMC12294785
https://doi.org/10.3390/ijerph22071001
http://www.ncbi.nlm.nih.gov/pubmed/31522135
https://doi.org/10.1016/j.smrv.2019.07.008
http://www.ncbi.nlm.nih.gov/pubmed/34798559
https://doi.org/10.1016/j.yebeh.2021.108414
http://www.ncbi.nlm.nih.gov/pubmed/38330420
https://www.ncbi.nlm.nih.gov/pmc/PMC10921057
https://doi.org/10.3988/jcn.2023.0308
http://www.ncbi.nlm.nih.gov/pubmed/36918920
https://www.ncbi.nlm.nih.gov/pmc/PMC10011773
https://doi.org/10.1186/s12991-023-00439-0
http://www.ncbi.nlm.nih.gov/pubmed/36918920
https://www.ncbi.nlm.nih.gov/pmc/PMC10011773
https://doi.org/10.1186/s12991-023-00439-0
http://www.ncbi.nlm.nih.gov/pubmed/38214629
https://www.ncbi.nlm.nih.gov/pmc/PMC10786009
https://doi.org/10.1002/wps.21156
http://www.ncbi.nlm.nih.gov/pubmed/37190534
https://www.ncbi.nlm.nih.gov/pmc/PMC10136689
https://doi.org/10.3390/brainsci13040569
http://www.ncbi.nlm.nih.gov/pubmed/24175164
https://www.ncbi.nlm.nih.gov/pmc/PMC3782172
https://doi.org/10.5498/wjp.v2.i1.13
http://www.ncbi.nlm.nih.gov/pubmed/38258535
https://www.ncbi.nlm.nih.gov/pmc/PMC11063747
https://doi.org/10.1093/pm/pnae003
http://www.ncbi.nlm.nih.gov/pubmed/30210367
https://www.ncbi.nlm.nih.gov/pmc/PMC6121188
https://doi.org/10.3389/fpsyt.2018.00377
http://www.ncbi.nlm.nih.gov/pubmed/24320022
https://doi.org/10.3109/09638288.2013.864712
http://www.ncbi.nlm.nih.gov/pubmed/31207606
https://www.ncbi.nlm.nih.gov/pmc/PMC6879497
https://doi.org/10.1038/s41386-019-0439-z
http://www.ncbi.nlm.nih.gov/pubmed/26797678
https://www.ncbi.nlm.nih.gov/pmc/PMC4866581
https://doi.org/10.1097/j.pain.0000000000000494
http://www.ncbi.nlm.nih.gov/pubmed/29206811
https://www.ncbi.nlm.nih.gov/pmc/PMC5854814
https://doi.org/10.1038/npp.2017.294
http://www.ncbi.nlm.nih.gov/pubmed/24102962
https://www.ncbi.nlm.nih.gov/pmc/PMC4104524
https://doi.org/10.1111/pme.12231
http://www.ncbi.nlm.nih.gov/pubmed/32447224
https://www.ncbi.nlm.nih.gov/pmc/PMC7302996
https://doi.org/10.1016/j.sleep.2020.02.018
http://www.ncbi.nlm.nih.gov/pubmed/37195166
https://doi.org/10.1111/epi.17651

Salehpour G et al.

Brieflands

54.

55.

39527944]. [PubMed Central ID:
https://doi.org[10.47936/encephalitis.2024.00087.

PMC11732270].

Xiang X, Fang |, Guo Y. Differential diagnosis between epileptic
seizures and psychogenic nonepileptic seizures based on semiology.
Acta Epileptologica. 2019;1(1). 6. https://doi.org/10.1186/s42494-019-
0008-4.

Yogarajah M, Dworetzky B, Sander L. Functional seizures—A critical
comorbidity overlooked in epilepsy research. JAMA Neurol.

Zahedan ] Res Med Sci. 2026; 28(4): €169726

56.

2025;82(7):753. [PubMed ID:
https://doi.org/10.1001/jamaneurol.2025.0819.

40293766).

Fussner S, Boyne A, Han A, Nakhleh LA, Haneef Z. Differentiating
epileptic and psychogenic nonepileptic seizures using machine
learning analysis of EEG plot images. Sensors (Basel). 2024;24(9):2823.
[PubMed ID: 38732929]. [PubMed Central ID: PMC11086151].
https://doi.org/10.3390/s24092823.

15


https://brieflands.com/journals/zjrms/articles/169726
http://www.ncbi.nlm.nih.gov/pubmed/39527944
http://www.ncbi.nlm.nih.gov/pubmed/39527944
https://www.ncbi.nlm.nih.gov/pmc/PMC11732270
https://doi.org/10.47936/encephalitis.2024.00087
https://doi.org/10.1186/s42494-019-0008-4
https://doi.org/10.1186/s42494-019-0008-4
http://www.ncbi.nlm.nih.gov/pubmed/40293766
https://doi.org/10.1001/jamaneurol.2025.0819
http://www.ncbi.nlm.nih.gov/pubmed/40293766
https://doi.org/10.1001/jamaneurol.2025.0819
http://www.ncbi.nlm.nih.gov/pubmed/38732929
https://www.ncbi.nlm.nih.gov/pmc/PMC11086151
https://doi.org/10.3390/s24092823

Salehpour G et al. Brieflands
Table 1. Demographic and Clinical Characteristics of Patients with Seizure Disorders with and Without Clinical Insomnia
Insomnia
Variables P-Value
Yes (n=31) No (n=37)
Age(y) € 37.32 £10.60 31511135 0.034"
Education (y) 13.13£2.32 13.16 £1.80 0.947
Gender ¢ 1.000
Female 17(54.8) 20 (54.1) 1.000
Male 14 (45.2) 17 (45.9) 1.000
Marital Status 4 1.000
Single 16 (51.6) 19(51.4) 1.000
Married 15(48.4) 18(48.6) 1.000
Employment Status Before Illness d 0.084
Employed 4(12.9) 5(13.5) 0.084
Homemaker 6(19.4) 5(13.5) 0.084
Student 11(35.5) 23(62.2) 0.084
Unemployed 10 (32.3) 4(10.8) 0.084
Employment Status After Illness a 0.253
Employed 17(54.8) 17(45.9) 0.253
Homemaker 10(323) 11(29.7) 0.253
Student 0(0.0) 3(8.1) 0.253
Unemployed 4(12.9) 6(16.2) 0.253
Seizure Type d 0.187
Focal (Temporal) 12(38.7) 18(48.6) 0.187
Generalized 8(25.8) 13(35.1) 0.187
Psychogenic 11(35.5) 6(16.2) 0.187
AED € 1.000
Yes 27(87.1) 32(86.5) 1.000
No 4(12.9) 5(13.5) 1.000
Carbamazepine ¢ 0.071
Yes 14 (45.2) 8(21.6) 0.071
No 17(54.8) 29(78.4) 0.071
Sodium Valproate € 0.067
Yes 9(29.0) 20(54.1) 0.067
No 22(71.0) 17 (45.9) 0.067
Phenobarbital ¢ 1.000
Yes 4(12.9) 4(10.8) 1.000
No 27(87.1) 33(89.2) 1.000
Clobazam € 0.069
Yes 7(22.6) 2(5.4) 0.069
No 24(77.4) 35(94.6) 0.069
Lamotrigine ¢ 0346
Yes 6(19.4) 12(32.4) 0.346
No 25(80.6) 25(67.6) 0.346
Levetiracetam ¢ 0.959
Yes 12(38.7) 13(35.1) 0.959
No 19 (61.3) 24(64.9) 0.959
Lacosamide © 0.069
Yes 7(22.6) 2(5.4) 0.069
No 24(77.4) 35(94.6) 0.069
AED Type 4 0.406
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Insomnia
Variables P-Value
Yes (n=31) No (n=37)
Conventional 5(16.1) 12(32.4) 0.406
New 6(19.4) 7(18.9) 0.406
Combination 16 (51.6) 13(35.1) 0.406
No medication 4(12.9) 5(13.5) 0.406
Drug Reaction d 0.053
Yes 21(67.7) 16 (43.2) 0.053
No 10(32.3) 21(56.8) 0.053
AED Treatment Type d 0.607
Monotherapy 7(22.6) 12(32.4) 0.607
Dual therapy 7(22.6) 10 (27.0) 0.607
Triple therapy 13(41.9) 10(27.0) 0.607
No AED treatment 4(12.9) 5(13.5) 0.607
Smoking History ¢ 0.167
Yes 7(22.6) 3(8.1) 0.167
No 24(77.4) 34(91.9) 0.167
Substance or Alcohol Use History (self-report or medical record) € 0.124
Yes 8(25.8) 4(10.8) 0.124
No 23(74.2) 33(89.2) 0.124
Alcohol Use Disorder (SCID-5-CV) ¢ 0.233
Yes 5(16.1) 2(5.4) 0.233
No 26(83.9) 35(94.6) 0.233
Substance Use Disorder except Alcohol (SCID-5-CV) € 0.653
Yes 3(9.7) 2(5.4) 0.653
No 28(90.3) 35(94.6) 0.653

3Values are expressed as mean + SD or No. (%).

b p <0.05 was considered statistically significant.
“Independent samples t-test.

d Chi-square test.

€ Fisher’s exact test.

Zahedan ] Res Med Sci. 2026; 28(4): €169726 17


https://brieflands.com/journals/zjrms/articles/169726

