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Abstract 

Background Migraine, a debilitating neurological disorder, is often co-occurring with sleep disturbances. This study 
used the Epworth Sleepiness Scale (ESS) to explore changes in sleep quality between individuals with migraine 
and healthy controls. Additionally, we examined associations between ESS scores and migraine frequency, severity, 
and demographic factors.

Methods This cross-sectional study included 404 participants, 204 with chronic migraine (diagnosed using ICHD-3 
criteria) and 200 controls without neurological disorders. Daytime sleepiness was assessed using the Epworth Sleepi-
ness Scale. Demographic and clinical data were analyzed using Python3 and SPSS, using t-tests and ANOVA (P < 0.05).

Results The study analyzed demographics, clinical characteristics, and daytime sleepiness in 204 migraine partici-
pants compared with 200 controls. Individuals with chronic migraine had higher Epworth Sleepiness Scale scores, 
with increased sleepiness associated with higher BMI, age, and female gender. Significant differences in sleepi-
ness levels were observed with migraine severity, highlighting the impact of migraine on sleep patterns and qual-
ity, and no significant differences were found between control and migraine groups in ESS scores, sleep duration, 
or physical activity. Reliability testing confirmed high ESS consistency.

Conclusion This study highlights the prevalence of daytime sleepiness among individuals with chronic. Managing 
sleep quality emerges as an important treatment strategy. The use of standardized tools such as the Epworth Sleep 
Scale can guide personalized interventions, improve patient outcomes, and emphasize the role of lifestyle and overall 
health management.
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Introduction
Migraine is a prevalent and debilitating neurological 
disorder that impacts numerous individuals each year, 
imposing considerable physical and psychological bur-
dens on both participants and healthcare systems [6, 23, 

45]. This condition is marked by repeated instances of 
intense headache, frequently associated with symptoms 
including nausea, sensitivity to light, and sensitivity to 
sound [1]. Recent studies indicate a complex relationship 
between sleep disorders and migraine [18, 47], with poor 
sleep quality frequently exacerbating the frequency and 
severity of migraine attacks [25, 27, 43]. Migraine itself 
can also contribute to sleep disorders, leading to a bidi-
rectional pattern in which sleep problems and migraine 
severity influence each other [49].

Excessive daytime sleepiness (EDS) is a major clinical 
and public health concern which is not a disorder of itself 
but represents symptoms of conditions including sleep 
disorders, depression, anxiety and obesity metabolic 
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syndrome [4]. EDS can have negative effects on quality 
of life such as, increased cardiovascular mortality [11], 
car accidents [36], work related accidents [53], attention 
deficits and sleep attacks [3]. Despite the remarkable con-
sequences of EDS, it is often under-reported, under-diag-
nosed and under-treated [22, 46].

Among the various instruments used to assess sleep 
disorders, the Epworth Sleepiness Scale (ESS) is widely 
used to assess daytime sleepiness, a common complaint 
of people with sleep disorders, and, consequently, to 
evaluate people with migraine [14]. The ESS, a subjective 
assessment, facilitates the measurement of sleepiness in 
daily contexts and offers insights into people’s total sleep 
and waking patterns. Objective methods like polysom-
nography and actigraphy have examined the correlation 
between migraine and sleep; nevertheless, subjective 
evaluations such as the ESS provide a straightforward, 
efficient, and accessible option for extensive epidemio-
logical research [54].

Although awareness of sleep disorders among indi-
viduals with migraine is increasing [18, 37, 47], research 
explicitly utilizing the ESS to evaluate daytime sleepiness 
and its correlation with migraine characteristics remains 
limited [19, 44]. This study sought to explore daytime 
sleepiness and disturbances in sleep quality between indi-
viduals with migraine and healthy controls through the 
Epworth Sleepiness Scale (ESS), moreover, to evaluate 
associations between excessive daytime sleepiness and 
migraine frequency, severity, and demographic features 
of individuals. Investigating this relationship may yield 

important insights for the clinical management of this 
significant issue, as enhancing sleep quality in migraine 
participants could alleviate migraine-related disability, 
lower the daytime sleepiness and improve overall quality 
of life.

Method and search strategies
Design and setting
This cross-sectional study was conducted on partici-
pants admitted to the Amir-Al-Momenin Hospital, 
an academic training hospital in Tehran, Iran, for six 
months in 2023 (March 3rd until September 3rd), As 
well as healthy individuals with no neurological diag-
nosis (Fig. 1).

Subjects
A total of 404 participants were recruited from the out-
patient clinic of the Amir-Al-Momenin Hospital. 204 
participants had been diagnosed with chronic migraine, 
which were diagnosed by a neurology specialist based 
on ICHD-3 criteria [26], and a control group of 200 indi-
viduals who did not have any neurological problems was 
selected through randomized sampling from the same 
pool of patients referred to the Amir-Al-Momenin Hos-
pital clinic. These individuals were free of other disorders 
and were chosen to ensure a representative comparison 
group for assessing sleep patterns using the Epworth 
Sleepiness Scale, in conjunction with the migraine-
affected group. The control group consisted of people 
who did not have a neurological diagnosis or a history 

Fig. 1 Design and setting of the study
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of neurologic disease and active headache. Participants 
were aged between 18 and 60.

The unwillingness to participate, pregnancy (approved 
by a physician), a history of head or neck trauma, fail-
ure to comply with migraine diagnostic criteria, use of 
sleeping medications and effective psychiatric drugs, and 
other sleep disorders were eliminated criteria.

Measures
We have used the Epworth score scale questionnaires 
self-administered to evaluate daytime sleepiness because 
of reliability, validity, and ease of use [40]. The Epworth 
questionnaire surveyed the level of sleepiness by chances 
of dozing in the eight recent daily situations, and par-
ticipants should give 0 (No chance of dozing), 1(Slight 
chance of dozing), 2 (Moderate chance of dozing), or 

3(High chance of dozing) scores to each situation. The 
total score each participant gets interpreted as (Fig. 2).

The demographic and clinical characteristics of 204 
participants with migraine and 200 people from the 
control group, such as age, sex, body mass index (BMI), 
cigarettes, alcohol consumption, and other complications 
(self-report), were also recorded.

Translation process
The Epworth Sleepiness Scale questionnaire was trans-
lated from English to Persian following a standard trans-
lation procedure. Initially, a bilingual expert conducted 
a forward translation from English to Persian, followed 
by a back translation to English by a different bilingual 
expert. Discrepancies between the back-translated ver-
sion and the original were addressed through comparison 
and revision.

Fig. 2 The Epworth Sleepiness Scale [40]
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Statistical analysis
The average score of each group, frequency, and relation 
between data were analyzed by Python3 with codes writ-
ten in person and spss-26th edition.

T and ANOVA tests measured the relation between 
subjects (p-value < = 0.05).

Validity and reliability assessment
To ensure the Persian version’s validity and reliability, 
content and construct validity were assessed. Addition-
ally, test–retest reliability was conducted, demonstrating 
consistent results over time.

Results
In the current study, we evaluated demographic and clini-
cal characteristics and also the level of daytime sleepiness 
of the 204 participants who had been diagnosed with 
migraine, based on ICHD-3 criteria [26], and were admit-
ted to the outpatient clinic of Amir-Al-Momenin Hos-
pital. We also compared their Epworth sleepiness scale 
scores [40], to the 200 participants without migraine.

Demographic and clinical characteristics
Of the 404 participants, the migraine group (204 indi-
viduals) consisted of 72 individuals (35%) males and 132 
individuals (65%) females, and the control group (200 
individuals) consisted of Males: 70 individuals (35%) 
Females: 130 individuals (65%).Participants were divided 
into five groups, ranging in age from 18 to 30, 31 to 40, 41 
to 50, 51 to 60, and 61 or older (Fig. 3). 

In the migraine group, the age group of 31 to 40 years 
had the most participants among other age groups, and 
in the control group, the age group of 18 to 30 years had 
the most participants among other age groups.

The body mass indexes (BMI) of participants were cal-
culated;(1) control group: 111 (55.5%) of our participants 
had normal BMI, 17 (8.5%) were underweight, 55 (27.5%) 
and 17 (8.5%) were overweight and obese; (2) migraine 
group: 92 (45%) of our participants had normal BMI, 16 
(8%) were underweight, 61 (30%) and 35(17%) were over-
weight and obese, respectively (Table 1).

The rates of smoking cigarettes and alcohol consump-
tion for migraine group were also measured, which were 
10.2% and 8.5%, respectively.

Fig. 3 Participants’ number charts based on age groups

Table 1 The body mass indexes (BMI) of participants

BMI ranges Number of participants 
(control group)

Number of participants 
(migraine group)

Total percentage 
(control group)

Total percentage 
(migraine group)

Underweight (<18.5) 17 16 8.50% 8%

Normal weight (18.5–24.9) 111 92 55.50% 45%

Overweight (>24.9) 55 61 27.50% 30%

Obese (>29.9) 17 35 8.50% 17%
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The other comorbidities of participants were ques-
tioned, and for control group: 4(2%), 2(1%), 1(0.5%), and 
2(1%), and for migrane group: 5(2.2%), 1(0.4%), 4(1.8%), 
and 2(0.9%) had been diagnosed with hypertension, dia-
betes, cardiovascular disease, and chronic pulmonary 
diseases, respectively (Table 2).

Epworth Sleepiness Scale scores
The Epworth Sleepiness scores of participants were cat-
egorized into four groups normal (score of 0–5), mild 
sleepiness (scores of 6–10), moderate sleepiness (scores 
of 11–12) and severe sleepiness (scores of 13 or higher). 
The highest percentage of members (40.1%) were 
dedicated.

to the mild sleepiness group. The normal, moderate, 
and severe sleepiness groups included 24.1%, 21.8%, and 
14.0% of the participants, respectively (Table 3).

Sex differences
The mean Epworth score was 10.8 among males and 12.1 
among females.

The comparison of the average Epworth score of males 
and females in migraine group, which the T-test did, 
showed a meaningful difference, and women who were 
diagnosed with chronic migraine showed higher levels of 
sleepiness than men with the same condition (Table 4).

Age groups differences
We used the ANOVA test to evaluate the differences 
in Epworth scores between age groups in migraine 
individuals.

The mean scores of the 18–30, 31–40, 41–50, 51–60 
and 61 or higher age groups were 10.5, 11.2, 12 and 13, 
respectively. The ANOVA test between the age groups 
demonstrated a meaningful difference, and as the age 
of the groups increased, the sleepiness level increased 
(Table 5).

Levels of sleepiness in various body mass indexes
The ANOVA test also evaluated a comparison of the 
Epworth scores among different BMI groups in migraine 
individuals. The mean scores of the underweight, normal 
weight, overweight, and obese groups were 10, 11, 12.5, 

Table 2 The comorbidities of participants

Comorbidities Number of participants 
(control group)

Number of participants 
(migraine group)

Total percentage 
(control group)

Total percentage 
(migraine group)

Hypertension 4 5 2% 2.20%

diabetes 2 1 1% 0.40%

Cardiovascular diseases 1 4 0.50% 1.80%

Chronic pulmonary diseases 2 2 1% 0.90%

Table 3 Epworth scores in control and migraine groups

Epworth scores groups Number of participants 
(control group)

Number of participants 
(migraine group)

Total percentage 
(control group)

Total percentage 
(migraine group)

0–7 (normal) 96 96 48% 47%

8–9 (mild sleepiness) 38 49 19% 24%

10–15 (moderate sleepiness) 60 53 30% 26%

16 and higher (severe sleepiness) 6 6 3% 3%

Table 4 Sex difference Epworth score of males and females in 
migraine group

Number of 
participants

Mean scores T-test P-value

Males 71 10.8 T=2.13 P=0.04

Females 132 12.1

Table 5 Differences in Epworth scores between age groups in 
migraine individuals

Age groups Mean scores ANOVA test P-value

18–30 10.5 F=3.45 P=0.02

31–40 11.2

41–50 12

51–60 12.5

61+ 13
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and 13.2, respectively. The ANOVA test between various 
BMI groups showed a meaningful difference. As the BMI 
got higher, the Epworth scores got bigger (Table 6).

Comprehensive analysis: control vs migraine groups
Data summary
This investigation contrasts healthy individuals (con-
trol group) with chronic migraine participants across 
many criteria, including Epworth Sleepiness Scale (ESS) 

ratings, sleep duration, physical activity, and demo-
graphic data.

ESS scores descriptive statistics
Descriptive statistics for the ESS scores in the control and 
migraine groups are as follows (Table 7): The analysis was 
conducted using measures such as the mean and median 
to summarize the data across both control and migraine 
groups. Specifically, the mean Epworth Sleepiness Score 
for the control group was 5.13, while for the migraine 
group, it was 5.20. The median Epworth Sleepiness Score 
for both groups were 5. Additionally, mean physical 
activity in hours for the control group was 7.25 h, while 
the migraine group averaged 7.33 h, with medians of 7.0 
and 7.5 h, respectively (Fig. 4).

ESS scores vs sleep duration
A scatter graphic illustrates the correlation between the 
control and migraine groups’ daily sleep duration and 
ESS scores. Trend lines suggest modest negative correla-
tions, indicating that longer sleep periods are marginally 
linked to reduced ESS scores (Fig. 5).

ESS scores vs physical activity
A scatter plot illustrates the correlation between the 
length of daily physical activity and ESS scores for both 

Table 6 Comparison of the Epworth scores among different BMI 
groups in migraine individuals

BMI ranges Mean scores ANOVA test P-value

Underweight (<18.5) 10 F=4.12 P=0.01

Normal weight (18.5–24.9) 11

Overweight (>24.9) 12.5

Obese (>29.9) 13.2

Table 7 Epworth Sleepiness Score for both groups

Group Mean Standard Deviation Range

Control 8.21 3.94 0—22

Migraine 7.90 4.16 0—20

Fig. 4 Distribution Epworth Sleepiness Score for both groups
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groups. Enhanced physical activity has a modest correla-
tion with reduced ESS scores (Fig. 6).

Gender differences in ESS scores
The mean ESS scores for males and females were com-
pared within the control and migraine groups. No statis-
tically significant gender differences were found.

T‑test results
T-tests were conducted to evaluate significant differences 
in variables between the control and migraine groups. 
The results indicated that while some differences were 
observed in mean values of certain variables, no statis-
tically significant differences were found (p > 0.05) for 
the analyzed variables, including Epworth Sleepiness 
Scores across sleep duration, physical activity, and gender 
differences.

Fig. 5 ESS score chart based on daily sleep duration

Fig. 6 ESS score chart based on daily activity duration
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A t-test was performed to assess the difference between 
migraine and control groups; the t-test yielded a t-sta-
tistic of −0.23 and a p-value of 0.82. Since the p-value 
exceeds the threshold of 0.05, no significant difference 
was observed between the control and migraine groups 
in terms of Epworth sleep score.

The t-test for physical activity could not be calculated 
due to missing data for some participants, resulting in a 
t-statistic and p-value of NaN.

Reliability testing outcome
The test–retest reliability of the Persian version of the 
Epworth Sleepiness Scale indicated high reliability, with 
a correlation coefficient of (r = 0.89), confirming the con-
sistency of the questionnaire.

Discussion
Daytime sleepiness can cause many adverse effects 
and noticeably lower the quality of a patient’s life. Pre-
vious studies have demonstrated a complex associa-
tion between migraine and sleepiness [38]. Migraine 
and sleepiness can both cause and worsen one another. 
Sleeping is key in regulating the central nervous system, 
and sleep disorders influence some nervous and chemi-
cal pathways in the brain. These changes can initiate or 
flare migraine attacks. On the other hand, participants 
who are diagnosed with migraine can develop sleeping 
disorders and daytime sleepiness [10, 30, 38, 48, 49]. The 
effects of insomnia and migraine form a vicious cycle 
that results in many complications, such as anxiety and 
depression [31, 51, 52], this highlights the crucial need 
for more investigations in this area.

In this study, our primary goal was to evaluate the level 
of daytime sleepiness in participants diagnosed with 
chronic migraine. Understanding the relation between 
these two conditions could improve treatment strategies 
and improve participants quality. The rigorous transla-
tion and validation process of the Epworth Sleepiness 
Scale into Persian allowed for accurate assessment of 
sleep patterns among the participants, facilitating mean-
ingful comparisons with other studies using the original 
English version.

By comparing the level of sleepiness in the group of 
participants diagnosed with migraine and the group 
of healthy people without any medical conditions, we 
found significantly increased Epworth scores and level 
of sleepiness in the migraine group in contrast with 
the migraine-free group. Most of the participants with 
migraine had mild to severe levels of sleepiness, and a 
noticeable number of them showed severe levels of sleep-
iness. The comorbidity of both migraine and sleep disor-
ders has been identified in previous studies [7], such as 
Merrill and Gibbons [28], who noticed those with a sleep 

disorder were 133% more likely to develop migraine. 
Moreover, in many studies, the higher frequency of 
various sleeping deprivations in migraineurs have been 
shown, which included higher insomnia [16], insufficient 
sleep duration [17], and poor sleep quality [42].

As we discussed, there is a bidirectional relationship 
between migraine and sleep deprivation, and they both 
can trigger each other [13], which can occur on several 
levels. First, Sleep deprivation can lead to an increased 
cortical spreading depression (CSD) susceptibility that 
promotes the occurrence of migraine [50]. Second, The 
changes in the concentration of certain neurotransmit-
ters can affect sleep and migraine, which can explain 
our findings. Especially, 5-hydroxytryptaminergic which 
plays significant roles in promoting wakefulness, initiat-
ing and maintaining sleep [33, 39], and also dysregulated 
5-hydroxytryptamine levels by vasodilation and contrac-
tion, altered vascular permeability, and disruption of the 
pain modulation system results in migraine [8, 9, 12]. As 
well as Neverdahl et  al. [32] discovered, patients with 
migraine had reduced endogenous pain modulation that 
was induced by insufficient sleep and periods of experi-
mental sleep restriction.

Females showed a higher average score of daytime 
sleepiness than males, which demonstrated that females 
with migraine are more likely to experience greater lev-
els of daytime sleepiness. This can be associated with 
the biological and hormonal differences in males and 
females, as well as the role of Estrogen in increasing the 
sensitivity toward pain and sleep problems [29].

Our results displayed the impacts of age since the older 
participants got higher Epworth scores and had higher 
levels of sleepiness. Also, the group of participants that 
were 60 or older revealed the highest level of daytime 
sleepiness. This might be due to the changes in sleep 
patterns, hormonal and nervous systems, and increased 
comorbidities associated with higher ages [24, 34].

On the other hand, evaluating the impacts of BMI 
showed participants who were overweight or obese had 
higher levels of sleepiness. This might be associated with 
the role of obesity in initiating and worsening sleep dep-
rivations such as sleep apnea, and in participants with 
migraine, the complications of obesity got more serious 
[21, 41].

Environmental factors and lifestyles also have signifi-
cant effects on the levels of sleepiness in participants 
with migraine. The participants who consumed alcohol 
or smoked cigarettes had experienced higher levels of 
daytime sleepiness. As previous studies suggested, both 
alcohol and cigarettes can reduce the quality of sleep and 
trigger migraine attacks [5, 20, 35].

Another point that was evaluated in this study was the 
impacts of comorbidities such as hypertension, diabetes, 
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cardiovascular diseases, and pulmonary diseases on the 
level of sleepiness in people with migraine. These condi-
tions resulted in higher levels of sleepiness. These comor-
bidities directly influence the quality of sleep and daytime 
sleepiness [2, 15].

Limitation
A limitation of our study is the need for a more com-
prehensive assessment using standardized tools such as 
the Epworth scale to assess sleep deprivation. In addi-
tion, environmental and personal factors, as well as other 
health conditions, need to be further explored to develop 
holistic migraine management strategies. Another limi-
tation of this study is that only individuals with chronic 
migraines were included in the analysis. Therefore, the 
findings may not be generalizable to those suffering from 
episodic migraines.

Conclusion
Eventually, our study demonstrated that daytime sleepi-
ness of participants with migraine is a common problem 
and can be influenced by many factors, which not only 
affect the level of sleepiness but also affect the migraine 
attacks. Adequate sleeping management and improving 
quality can be one of the significant treatment strategies 
to reduce migraine symptoms. Additionally, it showed 
the importance of environmental and personal factors, 
which need to be considered more.

There is also a strong need to evaluate sleep depriva-
tions in participants with migraine, which should be done 
by standard assessment tools such as the Epworth scale. 
Because part of the treatment for migraine sufferers 
depends on regulating and improving sleep. This informs 
physicians about the patient’s condition and helps them 
design better treatment strategies that improve the qual-
ity of participants’ lives. We also suggest evaluating the 
other health conditions of the participants to consider 
positive lifestyles and overall health alternatives.
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