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The aim of the study was to determine the prevalence of sleep disorders in patients with epilepsy
(PWE), and to determine whether anxiety and epilepsy characteristics influence sleep disorders.
A cross-sectional study involved 46 adult PWE (aged 21 to 73 years). Self-reported subjective
sleep disturbance (SSD) was present in 72.0% of cases. Insomnia was found in 76.1% of PWE
using the Athens Insomnia Scale (AIS). Excessive daytime sleepiness (EDS) was present in
32.6% of patients, according to the Epworth Sleepiness Scale (ESS). The Generalised Anxiety
Disorder 7-item scale (GAD-7) revealed anxiety symptoms in 65.2% of PWE. An association was
found between moderate to severe insomnia and epilepsy type (p = 0.038). Moderate to severe
insomnia was present in 31% of respondents with focal epilepsy, compared with 66.7% of pa-
tients in the generalised epilepsy group and 75.0% in the unknown epilepsy group, indicating
milder insomnia in focal epilepsy. SSD were more common in patients with seizure frequency
more than once a year than in patients with seizures less than once a year (p = 0.001). A correla-
tion was found between GAD-7 and ESS scores, Pearson’s correlation coefficient = 0.478,
p < 0.001. The proportion of patients who self-reported sleep disturbance (72.0%) was close to
the prevalence of insomnia determined by the AIS (76.1%) (p = 0.81), showing that SSD in PWE
has a high diagnostic value. It was found that the severity of insomnia varies in patients with dif-
ferent types of epilepsy.
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INTRODUCTION

Epilepsy affects more than 65 million people worldwide,
according to the World Health Organisation. PWE have up
to a three-fold higher risk of premature death compared to
the general population (Cockerell ef al., 1994), as well as an
increased risk of developing most somatic and psychiatric
diseases, and epilepsy patients are twice as likely to suffer
from various sleep disorders (Gutter et al., 2019). Sudden
unexpected death in epilepsy (SUDEP) is a unique compli-
cation of the disease, for which current evidence supports

© The Authors

an association with sleep disorders (Magana-Tellez et al.,
2025).

Sleep-related epilepsies affect children, adolescents, and
adults, and manifest as both focal and generalised seizures,
and can be due to both structural and genetic aetiology
(Kokkinos et al., 2022). In PWE, sleep disorders lead to re-
duced sleep quality, which in turn can impair seizure con-
trol. In contrast, epilepsy with frequent seizures can ad-
versely affect patients' sleep quality, thus creating a
“vicious circle” (Jain and Glauser, 2014). Sleep has both a
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protective and a worsening effect on epilepsy (El Youssef et
al., 2023). Seizures are promoted during non-rapid eye
movement (NREM) and inhibited during rapid eye move-
ment (REM)-sleep (Shouse er al., 2000). Interictal epi-
leptiform activity on electroencephalograms (EEG) is more
frequently observed during NREM sleep, but is suppressed
during REM sleep (Campana et al., 2017). One of the
pathogenetic explanations for the dependence of seizure fre-
quency on the sleep phase is diffuse cortical synchronisa-
tion in the NREM phase and desynchronisation in the REM
phase (Ng, 2017). Sleep deprivation is a known trigger for
seizures, especially in genetic generalised epilepsies, but
data on the effect on focal epilepsy triggering are conflict-
ing (Malow et al., 2002; Samsonsen et al., 2016). Both day-
time and night-time seizures, and even epileptiform dis-
charges on EEG, alter sleep architecture (Nobili et al.,
2022). In focal epilepsy, seizures cause reduced REM sleep
(Sadak et al., 2022) and the N3 phase of deep sleep (Pereira
et al., 2012), but prolonged N1 and N2 sleep phases
(Krutoshinskaya et al., 2024). Seizures most often occur in
the N2 sleep phase (Gumusyayla et al., 2016). In contrast,
in the case of genetic generalised epilepsies, the effect on
sleep phases is different — the N2 phase is reduced, but the
N3 and REM phases are not significantly affected, and epi-
leptiform activity is usually observed on EEG in the N1 and
N2 sleep phases (Lehner ef al., 2022). Certain anti-seizure
medications (ASMs) may possess sedative properties, as
well as influence sleep architecture (Vaughn and Ali, 2012).

Sleep quality in PWE is significantly affected by anxiety,
and epilepsy-specific anxiety is influenced by the fear of
falling asleep if seizures tend to occur during sleep, which
increases the risk of insomnia (Norton et al., 2023).

The aim of this study was to describe sleep disorders among
PWE, as well as to determine whether sleep disorders are
influenced by anxiety and epilepsy characteristics.

Table 1. Type of epilepsy, frequency of seizures and treatment

MATERIALS AND METHODS

A cross-sectional study was carried out at the 7t Depart-
ment of Neurology of Riga East Clinical University Hospi-
tal from 2022 to 2023. The study included adult PWE, and a
survey was conducted using a study questionnaire on epi-
lepsy characteristics and daily habits (survey questions pre-
sented in Tables 1 and 2), the ESS, the AIS, and the GAD-7
scales. The inclusion criteria were: at least 18 years of age,
an existing diagnosis of epilepsy, and the patient's physical
and cognitive condition, which allowed to understand the
information provided about the study and the questions in-
cluded in the questionnaires, and to provide answers. The
study participants signed an informed consent to participate
in the study.

The study included the ESS (Johns, 1991), the most com-
mon scale for assessing sleepiness in the general population
and among PWE (Sap-Anan et al., 2021). The questionnaire
includes a description of eight situations, and the patient is
asked to assess the likelihood of falling asleep in each of
them, using numbers from O to 3, where O indicates that the
patient would never fall asleep while performing this activ-
ity, 1 — there is a very low probability of falling asleep,

Table 2. Daily habits and presence of self-reported sleep disturbances

Parameter Patients,
n =46 (%)
Type of epilepsy, Generalised 9 (19.6%)
actiology Focal 29 (63.0%)
Immune 1 (3.4%)
Infectious 1 (3.4%)
Structural 12 (41.4%)
Unknown aetiology 15 (51.7%)
Unknown type epilepsy 8 (17.4%)
Seizure Less than once every 5 years 10 (21.7%)
frequency Less than once every 2 years 5 (10.9%)
Less than once a year 6 (13.0%)
Up to three times a year 9 (19.6%)
Up to six times a year 5(10.9%)
Once a month 6 (13.0%)
Once a week 5 (10.9%)
ASM therapy No medication 2 (4.4%)
Monotherapy 29 (63.0%)
Polytherapy 15 (32.6%)
22

Parameter Epilepsy patients (n = 46) p-value
SSD present | SSD absent
n =33 (%) n=13 (%)
Gender Female 22 (66.7%) 5 (38.5%)
Male 11(33.3%) _ 8(61.5%) 0079
Daily routine  Regular 24 (72.8%) 13 (100%)
Irregular 8 (24.2%) 0 (0%) 0.110
Use of seda-  Yes 8 (24.2%) 0 (0%)
tives No 25(75.8%)  13(100%) 0084
Caffeine be-  Yes 11 (33.3%) 5 (38.5%)
foresleep N 22(66.7%)  8(615%) 0744
Eating before Yes 18 (54.5%) 8 (61.5%)
sleep No 15455%)  5(38.5%) 0749
Smart devices Yes 19 (57.6%) 9 (69.2%)
before sleep 14 (424%)  4(308%) 9322
Physical Less than 8 (24%) 2 (15.4%)
activities once a month
0.776
Once a week 9(27.3%) 3(23.1%)
2-3 times a 7 (21.2%) 2 (15.4%)
week
Every day 9 (27.3%) 6 (46.2%)
Smart devices <2h 10 (30.3%) 4 (30.8%)
during the
3—4 hours 10 (30.3% 3(23.1%
day ours (30.3%) @31%) 970
5-6 hours 7(21.2%) 3(23.1%)
>7h 6 (18.2%) 3(23.1%)
Stress Couple of 4 (12.1%) 1(7.7%)
times a year
. 0.071
Once amonth 5 (15.2%) 1(7.7%)
Once a week 9(27.3%) 9 (69.2%)
Every day 15 (45.5%) 2 (15.4%)
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2 — medium probability of falling asleep, and 3 — high prob-
ability of falling asleep. The total sum of the ratings for
each situation determined the level of sleepiness: 0—10 —
normal, 11-12 — mild EDS, 13-15 — moderate EDS,
16-24 — severe EDS.

The AIS (Soldatos et al., 2003) allows to assess the pres-
ence of insomnia over the past month. It is based on the di-
agnostic criteria set by the International Classification of
Diseases, 10" ed. (van Straten et al., 2025). The question-
naire includes eight questions about different aspects of in-
somnia. Each question has four answer options, giving a
score from O to 3. The total sum of the ratings determines
the level of insomnia: 0—5 — normal, 6-9 — mild, 10-15
— moderate, and 16-24 — severe insomnia. To determine
the factors influencing moderate and severe insomnia, the
results of the AIS were divided into two groups — with sig-
nificant insomnia (moderate/severe) and without significant
insomnia. The “no significant insomnia” category included
scores 0-9, while the “significant insomnia” category in-
cluded scores of 10-24.

The GAD-7 scale (Spitzer et al., 2006), is the only screen-
ing tool for anxiety that has been validated in PWE (Budi-
kayanti ef al., 2019). Seven problem situations are given to
assess anxiety, the frequency of which is rated from O (not
at all) to 3 (almost every day), and the total score deter-
mines the severity of anxiety symptoms: 0—4 — minimal
anxiety, 5-9 — mild anxiety, 10-14 — moderate anxiety,
and 15 or more — severe anxiety.

Data were collected in Microsoft Excel software, version
16.72. Data were analysed in the statistical software IBM
SPSS, version 29.0 (IBM Corp., Armonk, NY, USA). The
Fisher’s Exact Test was employed to assess the association
between epilepsy characteristics and daily habits with the
presence of SSD, insomnia, and EDS. To examine the linear
relationship between variables, the Pearson’s correlation co-
efficient (r) was calculated between the GAD-7 score and
the ESS score, as well as between the GAD-7 score and the
AIS score. Data with p < 0.05 were accepted as statistically
significant.

RESULTS

Study demographics and epilepsy characteristics. The
study included 46 adult PWE, 58.7% (n = 27) female and
41.3% (n = 19) male. The mean age of patients was 43.8
years (21-73), the mean age of male patients was 45.7
(23-68) years, and the mean age of female patients was
43.3 (21-73). The majority of patients were in the age
groups 18 to 30 years and 41 to 50 years — 23.9% (n = 11)
in each group, 19.6% (n = 9) were 31-40 years old, 17.4%
(n = 8) were 51-60 years old, 10.9% (n = 5) were 61-70
years old, while the least, 4.3% (n = 2), were in the age
group over 71 years.

Epilepsy characteristics are presented in Table 1. Of the 46
study participants, none had daily seizures, while 23.9%
(n = 11) of the PWE experienced one or more seizures per
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month, and 76.1% (n = 35) of the study participants experi-
enced less than one seizure per month. Of all respondents,
21.7% (n = 10) experienced seizures less than once every
five years. 32.6% (n = 15) of study participants required the
use of more than one ASM to achieve seizure control, but
the majority of participants, 63.0% (n = 29), used a single
ASM.

Association of daily habits with sleep disturbance. The
prevalence of SSD was 72.0% (n = 33). When analysing the
associations of daily habits with SSD, no statistically sig-
nificant results were found for any of the analysed parame-
ters (Table 2).

ESS and AIS results. According to the ESS score, 32.6%
(n = 15) of patients had EDS. The mean score on the ESS
was 8.37 points (SD = 4.07). The minimum score was one
point for 2.2% (n = 1), while the maximum was 15 points
for 4.3% (n = 2) of the respondents. None of the respon-
dents scored 16 points or more; thus severe EDS was not
present. Moderately severe EDS was found in 23.9% (n =
11), while mild EDS was observed in 8.7% (n = 4) of PWE.

Symptoms of insomnia were found in 76.1% (n = 35) of
PWE. The minimum AIS score was 0 points in 2.2% of pa-
tients (n = 1), the maximum score was 21 points, also in
2.2% of patients (n = 1). The mean AIS score was 8.5
points (SD = 5.0). The levels of insomnia were as follows:
normal in 23.9% (n = 11), mild in 30.4% (n = 14), moderate
in 37.0% (n = 17), and severe insomnia in 8.7% (n = 4) of
PWE. Insomnia was present in 77.8% (n = 7) of cases with
generalised epilepsy, in 72.4% (n = 21) of patients with fo-
cal epilepsy, and in 87.5% (n = 7) of patients with unknown
type of epilepsy. 45.7% (n = 21) of PWE had significant
(moderate to severe) insomnia.

GAD-7 Anxiety Scale results. Anxiety symptoms were
present in 65.2% (n = 30) of PWE. The minimum GAD-7
score was 0 points in 4.3% (n = 2), while the maximum
score was 19 points, also in 4.3% (n = 2) of PWE. The
mean GAD-7 score was 7.8 points (SD = 5.3), which corre-
sponds to mild anxiety. The most common GAD-7 score
was normal in 34.8% (n = 16), followed by mild anxiety in
28.3% (n = 13), moderate anxiety in 21.7% (n = 10), and se-
vere generalised anxiety in 15.2% (n = 7) patients.

Association of epilepsy characteristics with sleep disor-
ders. A significant association was found between insomnia
and epilepsy type (p = 0.038). The majority of patients with
generalised epilepsy group (66.7%; n = 6) and in the un-
known type epilepsy group (75.0%; n = 6) presented with
significant insomnia symptoms. In contrast, in the focal epi-
lepsy group, only 31% (n = 9) of respondents experienced
significant insomnia. Thus, insomnia was clinically milder
in the PWE with focal epilepsy (Table 3). PWE subjectively
rated if they had any sleep disturbance. An association was
found between seizure frequency and SSD (p = 0.034).
When comparing all study groups by seizure frequency, pa-
tients with a seizure frequency of more than one time per
year had more frequent SSD than patients with seizures less

23



Table 3. Association of epilepsy characteristics with sleep disturbances

Epilepsy patients Epilepsy patients Epilepsy patients
Parameter (n=46) p-value (n =46) p-value (n=46) p-value
EDS EDS Insomnia | Insomnia SSD SSD
present absent present absent present absent
n=15(%) | n=31 (%) n=21(%) | n=25 (%) n=33(%) | n=13 (%)
Type of Generalised 4(26.7%) 5(16.1%) 0.600  6(28.6%) 3 (12.0%) 0.038 6(182%) 3(23.1%) 0.644
epilepsy Focal 8(53.3%) 21 (67.7%) 9(42.9%) 20 (80.0%) 20 (60.6%) 9 (69.2%)
Unknown type epilepsy 3 (20.0%) 5 (16.1%) 6(28.6%) 2 (8.0%) 7(212%)  1(1.7%)
Seizure Less than once in 1(6.7%) 9 (29.0%) 0.218 3(143%) 7 (28.0%) 0.362 4(12.1%) 6 (46.2%) 0.034
frequency 5 years
Less than once in 0 (0%) 5(16.1%) 2(09.5%) 3 (12.0%) 2(6.1%) 3 (23.1%)
2 years
Less than once a year 2(133%) 4(12.9%) 2(9.5%) 4(16.0%) 4(12.1%) 2 (15.4%)
Up to three times a year 4 (26.7%) 5 (16.1%) 5(23.8%) 4 (16.0%) 8(24.2%) 1(7.7%)
Up to six times ayear 3 (20.0%) 2 (6.5%) 3(143%) 2 (8.0%) 4(12.1%)  1(7.7%)
Once a month 3(20.0%)  3(9.7%) 5(123.8%) 1(4.0%) 6(18.2%) 0 (0.0%)
Once a week 2 (13.3%)  3(9.7%) 1(4.8%) 4(16.0%) 5(152%) 0(0.0%)
ASM therapy  No medication 1 (6.7%) 1 (3.2%) 0.301 1 (4.8%) 1 (4.0%) 0.805 1 (3.0%) 1(7.7%) 0.532
Monotherapy 7(46.7%) 22 (71.0%) 12 (57.1%) 17 (68.0%) 20 (60.6%) 9 (69.2%)
Polytherapy 7(46.7%) 8 (25.8%) 8(38.1%) 7 (28.0%) 12 (36.4%) 3 (23.1%)
than one time per year (p = 0.001). Patients with seizures
less than once every two years had significantly fewer SSD . .
than patients with more frequent seizures (p = 0.001). Every
patient who had seizures at least once a month experienced s
SSD. . ’
g
Correlation of anxiety with ESS and AIS. Significant R
correlation was found between the GAD-7 and ESS scores e
(r =0.478, p < 0.001; Fig. 1). The correlation between the s T . oo ’ .
GAD-7 and the AIS scores was not statistically significant ’ . s o ’ .
(r = 0.288, p = 0.052; Fig. 2). -

Pharmacotherapy in the study group. The most fre-
quently used ASMs were lamotrigine (n = 15, 32.6%), val-
proate (n = 15, 32.6%), and levetiracetam (n = 14, 30.4%).
Carbamazepine (n = 8, 17.4%), topiramate (n = 4, 8.7%)
were less frequently used in therapy. In turn, gabapentin
(n =1, 2.2%), phenobarbital (n = 2, 4.3%), and oxcarbaze-
pine (n = 2, 4.3%) were rarely used. No association was
found between ASM and EDS (p > 0.999), insomnia (p =
0.097) or SSD (p = 0.779).

DISCUSSION

The study results indicated that sleep disorders such as in-
somnia and EDS are a widespread problem in PWE, with
76.1% presenting with insomnia symptoms, and 32.6% of
study participants presenting with EDS. The prevalence of
insomnia was higher than that reported in other studies,
where insomnia was found in 18-66% of PWE (Macédo et
al., 2017; Xu et al., 2020; Leschziner et al., 2025). Higher
incidence of insomnia may be explained by the fact that
54% of patients met the criteria for drug-resistant epilepsy
(Kwan et al., 2010), in contrast to ~30% in the general epi-
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Epworth sleepiness scale score

Fig. 1. Correlation between anxiety and excessive daytime sleepiness.
Pearson’s correlation coefficient = 0.478, p < 0.001.

GAD-7 score

0 5 10 15 20 25
Athens insomnia scale score

Fig. 2. Correlation between anxiety and insomnia. Pearson's correlation co-
efficient = 0.288, p = 0.052.

lepsy population (Lagger et al., 2023). Poor seizure control
in drug-resistant epilepsy is a risk factor for insomnia, re-
sulting in higher prevalence (Planas-Ballvé et al., 2022).
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The AIS and the Insomnia Severity Index (ISI) scales are
commonly used validated self-report scales for insomnia,
and the results obtained with each of the scales are compa-
rable (Chiu et al., 2016). Both scales can be used to deter-
mine the severity of insomnia (Okajima et al., 2020). The
proportion of patients with SSD (72.0%) was virtually no
different from the prevalence of insomnia detected by the
AIS scale (76.1%) (p = 0.81); therefore self-reporting of
sleep disturbance in the epilepsy population had a high di-
agnostic value and justified the use of the diagnostic scales.
An association was found between seizure frequency and
SSD (p = 0.034). Patients with seizures less than once every
two years had significantly fewer subjective complaints of
SSD than patients with more frequent seizures (p = 0.001).
A similar finding was described previously — insomnia
was observed to be significantly less common if the patient
did not have a seizure in the last two years (Ismayilova et
al., 2015). Previous studies have linked poor seizure control
to reduced sleep quality and insomnia (Planas-Ballvé et al.,
2022).

An association between epilepsy type and significant in-
somnia was found in the study (p = 0.038). Moderate to se-
vere insomnia was less frequently observed in patients with
focal epilepsy compared to those with generalised and un-
known epilepsy. This finding indicates that severity of in-
somnia differs in patients experiencing different types of
epilepsy, with insomnia being clinically milder in the case
of focal epilepsy. Previous studies have examined the rela-
tionship between insomnia severity and epilepsy variables
to a limited extent, finding no association (Yang et al.,
2016; Samboon et al., 2019). Therefore, studies with a
larger number of epilepsy patients would be needed to con-
firm the findings of our study.

The study did not confirm the association of the analysed
types of sleep disorders with any of the ASMs used. Al-
though sleep disturbances are a common side effect of
ASMs (Mula and Trimble, 2009), other studies have also
confirmed the absence of an association between the use of
ASMs and insomnia (Vendrame et al., 2013). Explanation
for the lack of association of a common ASM side effect
with sleep disturbance is that one of the goals of anti-
epileptic therapy is to tailor therapy, with minimal if any
drug-related adverse reactions (Brodie, 2005). Patients on a
stable ASM regimen are not reported to have an increased
incidence of EDS (Giorelli et al., 2011), while the associa-
tion exists in case of polytherapy (Lee et al., 2019).

EDS was found in 32.6% of participants. Prevalence of
sleepiness in other studies ranges from 20-47% (Chen et
al., 2011; Zanzmera et al., 2012; Planas-Ballvé et al.,
2022), which is consistent with the results of the current
study.

PWE suffered from insomnia more often, while EDS was
less common (76.1% vs. 32.6%). Other studies have also
shown a predominance of insomnia over EDS (Khachatryan
et al., 2020; Planas-Ballvé et al., 2022).
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Given that anxiety is known to be a common comorbidity in
PWE (Munger Clary, 2014), the GAD-7 scale was included
in the study to evaluate anxiety as a factor affecting sleep
disorders. The results showed a positive correlation (r =
0.478) between the GAD-7 score and the ESS score (p <
0.001). The results of the current study confirm previously
reported associations of anxiety with EDS (Giorelli et al.,
2011; Lee et al, 2019). Factors that determine EDS in PWE
are considered to be sleep fragmentation and shortened
REM sleep phase, as well as the incidence of sleep apnoea
in up to 30% of refractory epilepsy patients (Giuliano et al.,
2020) and frequent psychiatric comorbidities such as anxi-
ety and depression (Lee et al, 2019).

Although previous studies have shown an association be-
tween insomnia and anxiety in PWE (Tan et al., 2024; Hu
et al., 2025), in this study, the correlation between the AIS
score and the GAD-7 score did not reach statistical signifi-
cance (r = 0.288, p = 0.052).

In summary, the study found that sleep disorders are a sig-
nificant comorbidity of epilepsy. Patients' self-reported
complaints about the presence of sleep disturbance almost
coincide with cases of insomnia confirmed by AIS, and
therefore, the patient's subjective complaints have a high di-
agnostic value. An association was observed between sei-
zure frequency and SSD and an association of anxiety with
EDS in PWE. It was found that the severity of insomnia dif-
fers in patients with different types of epilepsy, with insom-
nia being clinically milder in focal epilepsy, a finding that
adds to previous knowledge about the dependence of in-
somnia on epilepsy variables.
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BEZMIEGU UN PARMERIGU DIENAS MIEGAINIBU IETEKMEJOSIE FAKTORI PACIENTIEM AR EPILEPSIIU

Si pétijuma merkis bija noteikt miega traucgjumu izplatibu epilepsijas pacientu vidii un noteikt, vai trauksme un epilepsijas raksturlielumi
ietekm€ miega traucgjumus. glgérsgriezuma pétijuma piedalijas 46 pieaugusi epilepsijas pacienti (vecuma no 21 lidz 73 gadiem).
Pasnovertéti subjektivi miega traucgjumi (SSD) bija 72,0% pacientu. Saskana ar Aténu bezmiega skalu (AIS), bezmiegs tika konstatéts
76,1% pacientu ar epilepsiju. Ar Epvorta miegainibas skalu (ESS) parmériga dienas miegainiba (EDS) tika konstatéta 32,6% pacientu.
GAD-7 skala atklaja trauksmes simptomus 65,2% pacientu. Tika konstatéta saistiba starp vid€ji smagu vai smagu bezmiegu un epilepsijas
veidu (p = 0,038). Vidgji smags vai smags bezmiegs tika identificéts 31% respondentu ar fokalo epilepsiju, salidzinot ar 66,7% pacientu
generalizétas epilepsijas grupa un 75,0% nezinama tipa epilepsijas grupa, kas norada uz vieglaku bezmiegu fokalas epilepsijas gadijuma.
Pacientiem ar 1ekmju biezumu vairak neka vienu reizi gada SSD bija biezaki neka pacientiem ar 1ekmém retak neka vienu reizi gada (p =
0,001). Tika konstatéta korelacija starp GAD-7 un EES skalas raditajiem, r = 0,478, p < 0,001. To pacientu ipatsvars, kuri pasi zinoja par
miega trauc€jumiem (72,0%), bija tuvs AIS skalas noteikta bezmiega biezumam (76,1%) (p = 0,81), kas liecina, ka pasnoveért€jumam par
miega traucgjumiem epilepsijas populacija ir augsta diagnostiska vértiba. Tika konstatéts, ka bezmiega smaguma pakape pacientiem ar
daZadiem epilepsijas veidiem atSkiras.
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