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Introduction: Migraine is a common neurological disorder that leads to significant morbidity. In recent years, it has been 
suggested that migraine may be associated with depression and sleep disturbances. The aim of this study was to evaluate 
the relationship between migraine, depression, and sleep quality. 
Methods: A total of 194 patients with migraine who presented to the neurology outpatient clinic of Afyonkarahisar Univer-
sity of Health Sciences and 90 healthy volunteers were compared. All participants completed the beck depression inventory 
(BDI) and the Pittsburgh sleep quality index (PSQI), and demographic as well as clinical data were recorded. 
Results: The study included 194 patients with migraine (68.3%) and 90 healthy controls (31.7%). Among migraine patients, 
143 (73.7%) were female, while 66 (73.3%) of the control group were female. Mean age was 37.73±13.17 years in the mi-
graine group and 38.01±12.50 years in the control group, with no significant difference between groups (p=0.946 for gender 
and p=0.746 for age). BDI and PSQI scores were significantly higher in the migraine group compared to the control group 
(p<0.001). Furthermore, the prevalence of chronic disease and smoking was higher, whereas alcohol consumption was lower, 
among individuals with migraine. 
Discussion and Conclusion: Our findings demonstrate that depression and sleep disturbances are common in patients with 
migraine, supporting the notion that migraine is a complex disorder associated with psychiatric comorbidities. In clinical 
practice, routine evaluation of psychological status and sleep quality is essential in the management of migraine.
Keywords: Depression; migraine; sleep disorders; smoking.

Migraine is a complex and debilitating neurological 
disorder characterized by distinctive headache 

attacks. Its prevalence is estimated to range between 
11.7% and 22.7%, and it represents a significant morbidity 
burden [1]. Globally, migraine is the second leading cause 
of disability, the primary cause of disability in individuals 
under 50 years of age, and the third most common cause 
of productivity loss due to reduced work capacity [2]. 
Clinically, migraine is characterized by severe, throbbing and 

usually unilateral headache, often accompanied by nausea, 
vomiting, photophobia, and phonophobia [3]. Although the 
pathogenesis of migraine has been extensively investigated, 
its precise mechanisms remain elusive. Current evidence 
suggests that sensitization of the trigeminovascular system, 
release of inflammatory mediators, and the subsequent 
induction of a meningitis-like inflammatory response 
may lead to intracranial pain activation [3]. Treatment 
strategies for migraine include simple analgesics, non-
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steroidal anti-inflammatory drugs, triptans, gepants, ditans, 
calcitonin gene-related peptide monoclonal antibodies, 
neuromodulation techniques, and interventional options 
such as OnabotulinumtoxinA [4]. In recent years, migraine 
has been increasingly associated with structural and 
functional abnormalities of the central nervous system, 
neurotransmitter dysregulation, inflammatory processes, 
hormonal fluctuations, and genetic predisposition [5,6]. Within 
this context, a significant association between migraine, 
depression, and sleep disorders has been proposed. The 
aim of this study was to evaluate the relationship between 
migraine, depression, and sleep disturbances.

Materials and Methods 

Study Design and Participants
This cross-sectional and observational study was conducted 
by the Department of Neurology at Afyonkarahisar Health 
Sciences University. Patients who applied between July 
2024 and May 2025 and were diagnosed with migraine 
according to the International Headache Society (IHS) 
criteria were included.

The control group comprised age- and sex-matched 
healthy volunteers without psychiatric disorders, sleep 
disturbances, or headache complaints. The control 
group was selected from patients who presented to the 
neurology outpatient clinic for neurological screening and 
had no neurological disorders. Migraine was excluded in 
the control group using the IHS diagnostic criteria.

Demographic and clinical characteristics, including age, 
sex, comorbid chronic diseases, socioeconomic and 
educational status, smoking/alcohol habits, marital status, 
employment status, beck depression inventory (BDI) scores, 
and Pittsburgh sleep quality index scores were recorded.

Exclusion Criteria
•	 Other primary headache disorders according to IHS 

criteria (e.g., tension-type headache, cluster headache),
•	 History of neurological or severe systemic illness,
•	 Active substance or drug abuse,
•	 Diagnosis or treatment of sleep apnea,
•	 Use of antidepressant, antipsychotic, or sedative 

medications.

Assessment Tools

Depression: BDI
The BDI is a 21-item self-report scale used for screening 
depression. Each item is scored from 0 to 3, with a total 
score range of 0–63. A score ≥17 indicates the presence of 
depression [7].

Sleep Quality: PSQI
The PSQI is a 19-item self-administered questionnaire that 
evaluates subjective sleep quality over the past month. It 
consists of seven components scored between 0 and 3, 
yielding a global score between 0 and 21. Higher scores 
indicate poorer sleep quality. The validity and reliability of 
the PSQI have been demonstrated across various clinical 
populations. Scores of 0–5 are considered to indicate normal/
good sleep quality, whereas scores of 6–21 are regarded as 
reflecting poor sleep quality (clinically significant) [8].

Pain Intensity: Visual Analog Scale (VAS)
The VAS is a 10-cm horizontal line used to evaluate pain 
intensity, with 0 representing “no pain” and 10 indicating 
“the worst imaginable pain.” It is frequently used to assess 
daytime and nighttime pain severity.

Ethical Approval
This study was a cross-sectional observational study of 
patients conducted at the Department of Neurology, 
Afyonkarahisar University of Health Sciences Hospital. 
Ethical approval was obtained from the Afyonkarahisar 
University of Health Sciences Ethics Committee (Decision 
No: 2024/220, dated July 05, 2024), in accordance with the 
principles of the Declaration of Helsinki. Participants were 
informed about the purpose and procedures of the study, 
and their participation was voluntary.

Statistical Analysis
Data were analyzed using Statistical Package for the 
Social Sciences version 25.0 (IBM Corp., Armonk, NY, USA). 
Categorical variables were presented as frequencies and 
percentages. Continuous variables were assessed for 
normality using histograms and the Shapiro-Wilk test. 
Normally distributed variables (e.g., age) were expressed 
as mean±standard deviation. Group comparisons for 
categorical variables were conducted using Chi-square or 
Fisher’s exact test when appropriate. Independent samples 
t-test was used for age comparisons. Two-tailed p<0.05 was 
considered statistically significant.

Results
The study included 194 patients with migraine (68.3%) 
and 90 healthy controls (31.7%). Among migraine 
patients, 143 (73.7%) were female, while 66 (73.3%) of the 
control group were female. Mean age was 37.73±13.17 
years in the migraine group and 38.01±12.50 years in the 
control group, with no significant difference between 
groups in terms of age and gender (p=0.946 for gender 
and p=0.746 for age). Mean VAS score among migraine 
patients was 4.29±1.23. In the migraine group, elevated 
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BDI scores were detected in 141 patients (72.7%), and 
elevated PSQI scores were observed in 124 patients (64%). 
Mean BDI score in migraine patients was 16.15±9.67, and 
mean PSQI score was 6.95±4.14. In the control group, 
the mean BDI score was 11.69±9.00, and the mean PSQI 

score was 4.73±2.85. Both BDI and PSQI scores were 
significantly higher in migraine patients compared to 
controls (p<0.001 for both). Clinical and demographic 
characteristics, along with BDI and PSQI scores, are 
summarized in Table 1 [9].

Table 1. Demographic and clinical characteristics, BDI and PSQI scores of migraine patients and control groups

Variable Control group 
(n=90)

Migraine patients 
(n=194)

p

n % n %

Gender

Male 24 26.7 51 26.3 0.946*

Female 66 73.3 143 73.7

Age (Mean±SD) 38.01±12.50 37.73±13.17 0.746**

Socioeconomic status

Income less than expenditure 13 14.4 62 32.0 0.020*

Income equal to expenditure 46 51.1 93 47.9

Income greater than expenditure 31 34.4 39 20.1

Educational attainment

Illiterate 4 4.4 6 3.1 0.126*

Primary or secondary school 39 43.3 81 41.8

High school 24 26.7 54 27.8

Undergraduate or postgraduate 23 25.6 53 27.3

Place of residence

Provincial center 73 81.1 156 80.4 0.303*

District center 11 12.2 16 8.2

Village/neighborhood/town 6 6.7 22 11.3

Employment status

Unemployed 40 44.4 112 57.7 <0.001*

Employed 48 53.3 71 36.6

Retired 2 2.2 11 5.7

Marital status

Married 47 52.2 105 54.1 0.232*

Single 43 47.8 89 45.9

Smoking status

Smoker 44 48.9 125 64.4 0.014*

Non-smoker 46 51.1 69 35.6

Alcohol consumption

Current alcohol use 26 28.9 26 13.4 0.012*

No alcohol use 64 71.1 168 86.6

Presence of chronic disease

Present 7 7.8 58 29.9 <0.001*

Absent 83 92.2 136 70.1

Visual analog scale score (Mean±SD) – 4.29±1.23

BDI score (Mean±SD) 11.69±9.00 16.15±9.67 <0.001**

PSQI score (Mean±SD) 4.73±2.85 6.95±4.14 <0.001**

*: Pearson’s Chi-square test was used for categorical variables; **: Independent-Samples t-test was used for comparisons of normally distributed continuous variables. 
P<0.05 was considered statistically significant. n: Number of participants; SD: Standard deviation; BDI: Beck depression inventory; PSQI: Pittsburgh sleep quality index.
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Discussion
In this study, individuals diagnosed with migraine were 
found to have higher rates of depression and greater 
deterioration in sleep quality compared to the control 
group. In addition, a higher prevalence of chronic disease 
history and smoking was observed among participants 
with migraine. Moreover, in contrast to some studies in the 
literature, the frequency of alcohol consumption was found 
to be lower in the migraine group. These findings support 
the notion that migraine may lead to significant adverse 
effects on lifestyle behaviors and overall quality of life.

Migraine is not only a major economic burden but also a 
debilitating condition that negatively affects individuals’ 
health, overall well-being, family relationships, and work/
school performance. It also has a pronounced impact on 
psychological well-being and health-related quality of 
life. The bidirectional relationship between migraine and 
psychiatric disorders has been demonstrated in numerous 
studies [10]. Migraine and depression are both common 
and partially overlapping clinical entities that cause 
considerable limitations in daily life [11]. A meta-analysis 
reported that the prevalence of depression among 
individuals with migraine ranges between 8.6% and 47.9% 
[12]. It has been suggested that the association between 
migraine and depression may be based on shared genetic 
factors. An increased risk of depression has been observed 
in siblings and twins affected by migraine, suggesting that 
both disorders may share common neurotransmission 
pathways and neurobiological mechanisms. However, the 
pathophysiology of this relationship remains incompletely 
elucidated. Traditionally, depression was considered 
to involve central mechanisms, whereas migraine was 
thought to be primarily associated with peripheral changes 
in perivascular trigeminal nociceptors. More recent 
studies, however, have demonstrated abnormal cortical 
sensory processing and impaired central modulation 

in individuals with migraine. Therefore, serotonin, 
hormones, neuropeptides, genetic factors, and functional 
brain alterations play roles in the pathophysiology of 
migraine [13]. Studies from different regions support 
the migraine-depression association, with structural 
neuroimaging revealing overlapping gray matter 
reductions in nociceptive regions such as the anterior 
cingulate cortex, insula, prefrontal cortex, and amygdala 
[14–16]. Studies conducted in pediatric populations have 
reported heterogeneous findings; while some support 
the migraine-depression relationship, others do not [17,18]. 
In our study, the rate of depression was also found to be 
significantly higher among individuals with migraine. 
Our findings exceeded the wide range (8–48%) reported 
in the literature, underscoring the remarkably high co-
occurrence of migraine and depression. In conclusion, 
migraine should not be regarded merely as a pain 
syndrome but rather as a chronic condition with a high 
risk of psychiatric comorbidities. It is therefore suggested 
that routine screening for depression and anxiety should 
be incorporated into the clinical evaluation of migraine 
patients, as the presence of depression can negatively 
influence treatment response, quality of life, and overall 
functionality.

Another parameter evaluated in this study was the 
relationship between migraine and sleep disturbances. 
The association between migraine and sleep has 
attracted attention since ancient times. In 1853, Romberg 
reported that a migraine attack could be terminated 
by sleep, and Leveing, in his 1873 publication “The 
Influence of Sleep in the Relief of Headache,” supported 
this observation. Early studies by Wright also suggested a 
possible relationship between sleep and migraine onset 
[19]. Today, approximately half of all headache patients 
report various sleep disturbances, and in nearly 75% of 
cases, pain occurs during sleep or immediately after 
awakening. In most instances, however, sleep exerts 
an alleviating effect on migraine attacks. The presence 
of sleep disorders is considered a modifiable factor in 
the course of migraine; therefore, early diagnosis and 
appropriate management of sleep problems are regarded 
as integral components of the comprehensive care of 
migraine patients [20]. Although poor sleep quality has 
been shown to be associated with migraine, the precise 
mechanisms underlying this relationship remain unclear 
[21]. During sleep, the brain clears metabolic waste 
through the glymphatic system. In this context, impaired 
energy metabolism and mitochondrial dysfunction have 
been implicated in migraine pathophysiology. Cortical 
spreading depression, the neurophysiological basis of 
migraine aura, has been shown to disrupt glymphatic 

Figure 1. Schematic representation of the interrelationship be-
tween migraine, sleep disorders, and depression.

Migraine

Sleep
disorders Depression
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flow and increase non-REM sleep. The prolonged 
sleep observed after migraine attacks may represent a 
compensatory mechanism to restore metabolic balance 
and enhance glymphatic clearance; however, further 
studies are needed to clarify this relationship [22]. Studies 
conducted in pediatric populations also support the 
association between migraine and sleep disturbances [23]. 
In our study, sleep quality was found to be significantly 
impaired in migraine patients. This finding is consistent 
with previous reports indicating poor sleep quality 
among individuals with migraine. Variations in reported 
rates across studies can be attributed to differences in 
assessment tools and study populations. Since sleep 
disturbances can trigger migraine attacks, worsen disease 
progression, and represent a preventable/modifiable risk 
factor, assessment and management of sleep patterns 
should be considered a key component of the treatment 
plan for migraine patients. Moreover, the bidirectional 
interaction between sleep disorders and depression/
anxiety suggests a potentially self-reinforcing cyclic 
relationship among migraine, sleep disturbances, and 
psychiatric comorbidities. The bidirectional relationship 
between migraine, sleep disorders, and depression is 
shown in Figure 1.

Lifestyle modifications are a fundamental component 
of migraine management, with regular sleep schedules, 
balanced nutrition, aerobic exercise, and stress reduction 
shown to reduce both migraine attack frequency and 
migraine-related disability. However, smoking cessation 
is rarely emphasized as a standard recommendation in 
current clinical guidelines for migraine management [24]. 
Although findings are inconsistent, cross-sectional studies 
have suggested a potential association between smoking 
and an increased risk of migraine [25]. Proinflammatory 
components of tobacco smoke, such as nicotine and 
cadmium, along with oxidative stress, reduced nitric 
oxide production, and hormonal alterations, have been 
proposed as possible mechanisms contributing to 
migraine attacks [26]. The higher prevalence of smoking 
observed among patients with migraine in our study 
suggests a possible bidirectional relationship, whereby 
smoking may trigger migraine attacks or, conversely, 
migraine-related depression and stress may promote 
smoking behavior. These findings highlight the need 
for further investigation and support the potential role 
of smoking cessation as a preventive and therapeutic 
strategy in migraine management.

Current clinical and experimental studies provide 
inconsistent evidence regarding the association between 
alcohol consumption and migraine or severe headache. 
While some studies suggest that alcohol may act as a 

risk factor or trigger for migraine attacks, others have 
reported that alcohol intake may reduce the risk of 
headache development [27]. For example, a prospective 
observational study including 487 women demonstrated 
that alcohol consumption had no effect on the likelihood 
of experiencing a migraine attack on the following 
day after adjustment for age, sex, and average weekly 
alcohol intake. Similarly, a meta-analysis examining the 
relationship between wine consumption and migraine 
found no significant association and provided no 
conclusive evidence that wine intake increases the risk 
of migraine [28]. One of the proposed pathophysiological 
mechanisms underlying alcohol-related migraine involves 
histamine-mediated pathways, as alcohol may exacerbate 
migraine by inhibiting diamine oxidase activity, thereby 
impairing histamine degradation and increasing dietary 
histamine levels [29]. In our study, however, alcohol 
consumption was found to be lower among patients 
with migraine. This finding suggests that factors such 
as individual hypersensitivity levels and the amount 
of alcohol consumed should not be overlooked when 
evaluating the impact of alcohol on migraine attacks. 
Despite the conflicting results reported in the literature, our 
study provides a distinct perspective by demonstrating a 
lower rate of alcohol use among individuals with migraine. 
This observation may be attributed to patients’ conscious 
avoidance of alcohol due to their prior experiences of 
alcohol acting as a migraine trigger.

Limitations
The limitations of this study include the small sample 
size, the lack of data regarding the number of analgesics 
used, the absence of differentiation between episodic and 
chronic migraine, the inability to evaluate medication-
overuse headache as a subgroup, and the failure to 
specify the frequency and dosage of alcohol and cigarette 
consumption.

Conclusion
This study demonstrated that migraine patients experience 
significantly higher rates of depression and sleep 
disturbances compared to healthy controls. In addition, 
lower alcohol consumption among migraine patients 
may reflect behavioral avoidance of perceived triggers. 
Our findings emphasize that migraine is not merely a 
headache disorder but a complex condition strongly linked 
to psychiatric comorbidities and lifestyle factors. Routine 
assessment of depression, sleep quality, and lifestyle habits 
should be integrated into clinical migraine management. 
Further research is warranted to clarify these associations 
and guide comprehensive patient care.
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