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Purpose: This study aimed to determine the prevalence of migraine in young female adults 
and to identify if a relationship exists between psychological stress or poor sleep quality and 
migraine.
Materials and Methods: This case control study was carried out at Imam Abdulrahman 
Bin Faisal University (IAU), Dammam, KSA from March 2019 to March 2020 on 1,990 
female students (17- to 26-years-old). The study tools were Migraine Screening 
Questionnaire (MS-Q), International Headache Society (IHS) Criteria for Migraine, K10 
Psychological Distress Instrument (K10) and Pittsburgh Sleep Quality Index (PSQI).
Results: A total of 103 out of 1,990 (5.17%) participants were identified to have migraine. 
Migraineurs compared to controls had significantly higher average stress scores; felt more 
tired, nervous, restless, could not sit still, felt that everything was an effort, and nothing 
cheered them up (p values; 0.008, 0.001, 0.02, 0.01, 0.004, 0.009, 0.02 respectively). 
Moreover, presence of migraine was significantly correlated with various stress parameters 
including “High K10 scores,” “being tired,” “being nervous,” “restlessness,” “inability to sit 
still,” and “feeling that everything is an effort” (p values: 0.01, 0.002, 0.018, 0.01,0.005, 
0.01,0.02). Regarding sleep quality and sleep parameters, no statistically significant differ
ence was found between migraineurs and controls. No correlation was found between 
presence of migraine and poor sleep quality.
Conclusions: The results of this study indicate that 5.17% of young females (17- to 26- 
years-old) suffer from migraine. It also concludes that poor sleep quality is not correlated 
with migraine, whereas high stress scores are significantly correlated with migraine in young 
female adults.
Keywords: migraineurs, stress scores, sleep parameters, poor sleep quality

Plain Language Summary
Migraine is a type of primary headache which can be caused and/or aggravated by factors 
like psychological stress and poor sleep quality. We tried to determine the prevelance of 
migraine in young Saudi femlaes, and to identify if a relationship exists between psycholo
gical stress or poor sleep quality and migraine. This study was conducted on 1,990 young 
female university students (17- to 26-years-old). The results of the study showed that 5.17% 
participants had migraine. Migraineurs had significantly higher average stress scores; felt 
more tired, nervous, restless,could not sit still,felt that everything was an effort, and nothing 
cheered them up. Moreover,presence of migraine showed a strong positive relationship with 
various stress parameters including “High stress scores”, “being tired”, “being nervous”,“
restlessness”, “inability to sit still” and feeling that everything was an effort. These results 
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show that psychological stress may be a strong factor responsible 
for causing migraine. Regarding sleep quality and sleep para
meters, no difference was found between migraineurs and con
trols. Moreover,no correlation was found between poor sleep 
quality and migraine,indicating that poor sleep quality may not 
have any role in causing migraine.

Introduction
Migraine is a frequently debilitating neurological condition 
which presents with moderate or severe headache, most of 
the time reported to be unilateral and throbbing in nature. It is 
often accompanied by sound sensitivity, light sensitivity, 
nausea, and vomiting.1 According to the Global Burden of 
diseases study in 2015, it was classified as the seventh cause 
of disability worldwide. Its estimated global prevalence is 
16.6%, being three times more common among females than 
males. In both sexes, peak prevalence occurs between the 
ages of 30 to 39 years.2 Migraine attacks can be triggered by 
many factors, including: emotional stress, insufficient or 
excessive sleep, odors, missing a meal, and menstruation.3 

Individuals with migraine are at higher risk of experiencing 
chronic medical conditions, chronic pain conditions, 
ischemic stroke, sleep disruption, depression, anxiety, and 
increasing level of stress.4–6

Stress is one of the most prevalent factors, stated by 
almost 70% of migraineurs, to be a trigger of acute 
attacks.7 It is defined as a state of emotional strain in response 
to challenging life events that can be dangerous, demanding 
or threatening.8 Some studies found a positive correlation 
between psychological stress and migraine.9–12 Kelman et al 
indicated stress to be the most prevalent trigger of migraine 
attacks, as almost 80% of their participants reported 
a stressful event prior to their episode.13 Sauro and Becker 
suggested that stress is a predisposing factor for the devel
opment of a new onset migraine, as well as it being 
a triggering factor of an acute attack.14 However, few other 
researchers concluded that stress was not generally related to 
migraine attacks and increased stress of daily hassles did not 
have a strong effect on the attack of migraine.15–17 Likewise, 
a cross-sectional comparative study highlighted that stress 
does not trigger a migraine attack but makes patients more 
susceptible to other triggers.17,18

Sleep disruption is a common problem among migrai
neurs. Migraine attacks can be triggered by sleep disrup
tion and improved with enough restful sleep.18–20 

Various studies have shown that migraineurs have 
a higher prevalence of poor sleep quality compared to 
the normal population.18,21-23 In addition, healthy 

subjects with insomnia were found to be at higher risk 
of developing headaches 11 years later, and the relation
ship was stronger with chronic headaches such as 
migraine.24 On the other hand, several studies have 
found no relationship between poor sleep quality and 
migraine. Fox and Davis reported no relationship 
between headache attacks and disturbed sleep.25 

Furthermore, the study results of Bruni et al showed 
similar sleep parameters in both migraineurs and con
trols, however, sleep onset latency was longer in 
migraine subjects.26

Inconclusive data about the role of psychological stress 
and poor sleep quality in causing migraine, led us to conduct 
this study. It aimed to determine the relationship of stress 
levels and sleep quality with migraine, by using the K10 
Psychological Distress Instrument (K10) and Pittsburgh 
Sleep Quality Index (PSQI). In addition, we also aimed to 
find out the prevalence of migraine in the young female 
population (17- to 26-years-old) at Imam Abdulrahman 
Bin Faisal University, Dammam, Saudi Arabia.

Materials and Methods
This was a case control study conducted on 1,990 female 
students (17- to 26years-old), at the of College of Health 
Sciences, Imam Abdulrahman Bin Faisal University (IAU) 
Dammam, KSA.

The sample size calculation was done by the EpiTools 
epidemiological calculator (accessed at: http://epitools.aus 
vet.com.au/content.php?page=1ProportionandProportion), 
Given the estimated prevalence of migraine in young 
Saudi female university students (10.5%) from a recent 
study in Makkah,27 with the desired precision 0.01 (1%), 
confidence interval of 0.95 (95%), and target population 
size as 2,500, it came out to be 2,000. But we were able to 
achieve a sample size of 1,990.

Data was collected by convenience sampling techni
que. A ten minute briefing was given in various classes to 
explain the questionnaire and purpose of the study 
(Average number of students per class was 100). Ethical 
approval was given by Deanship of Scientific Research 
(DSR-IAU), (IRB -UGS-2019-01-325). All the partici
pants provided informed consent. Participants under the 
age of 18 were approved by the ethics committee of DSR- 
IAU to provide informed consent on their own behalf.

The research tool used was an online questionnaire, 
generated by using google forms.

The main tools of the questionnaire were:
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Personal Data
This part clustered information about the existence of any 
primary or secondary headache disorders (other than 
migraine). Information included any diagnosed sleep or 
respiratory disorders affecting quality of sleep, history of 
any mental or physical chronic illness, and history of 
medications.

Screening the Students for Migraine
The Migraine Screen Questionnaire (MS-Q) is a valid and 
reliable tool to detect the suspicion of migraine.28

All (1,990) students completed the following online 
MS-Q. The students were directed to give the most accu
rate reply for the following questions, focusing on their 
symptoms during the last year.

1: Do you have frequent or intense headaches?
2: Do your headaches last for more than 4 hours?
3: Do you suffer from nausea when you have 

headache?
4: Does light or noise bother you when you have 

headache?
5: Does your headache limit any of your physical or 

intellectual activities?
Negative answer (NO) was designated a score of 0, 

whereas a score of 1 was given for a positive answer of 
YES. A score of ≥ 4 points raised a suspicion of migraine, 
while a <4 score indicated no migraine suspicion.28

Based upon the MS-Q, 153 out of 1,990 (7.6%) stu
dents were suspected to have migraine.

These 153 students were further tested by using the 
online “International Headache Society (IHS) 
Questionnaire” This questionnaire is a diagnostic criterion 
for migraine, established by the IHS, as below:

A. At least 5 attacks fulfilling criteria B–D (Symptoms 
occurring during the last year)

B. Headache attacks lasting 4–72 hours (untreated or 
unsuccessfully treated)

C. Headache has at least two of the following 
characteristics:

1. Unilateral location
2. Pulsating quality
3. Moderate or severe pain intensity
4. Aggravation by or causing avoidance of routine 

physical activity (eg walking or climbing stairs)
D. During headache at least one of the following:
(i) Nausea and/or vomiting

(ii) Photophobia and phonophobia

E. Headache not attributed to another disorder.29

Based upon IHS Questionnaire 110 out of 153 students 
were diagnosed to have migraine.

Inclusion Criteria
The inclusion criteria was, students diagnosed with 
migraine based on MS-Q and HIS.

Exclusion Criteria
The students with the following conditions and behaviors 
were excluded from the study:

Any diagnosed primary headache disorder (tension and 
cluster headaches), other than migraine.

Any diagnosed secondary headache disorders other than 
medication-overuse headache or unclassified headaches.

Any diagnosed disorder of sleep.
Any diagnosed chronic mental or physical illness, 

which affects sleep.
Using any form of prescription medication for the last 

6 months.
Based upon the inclusion and exclusion criteria, 103 

out of 110 students were selected as the migraine cases.
The controls were age and sex matched female uni

versity students. These controls were selected randomly 
from 1,880 migraine free subjects. In order to avoid the 
effects of various confounding factors, the same exclusion 
criteria were followed for both the cases and controls.

In order to screen for psychological stress and poor 
sleep quality, all the cases (103) and controls (103) filled 
the online K10 and the PSQI Questionnaire.

Various questionnaires are used to identify the stress 
levels and sleep quality. But we selected K10 and PSQI, as 
these have been found to be most cited, and most effective 
in terms of reliability and validity.

K10 Psychological Distress Instrument 
for Screening the Students for Stress 
Levelss
This is a questionnaire of 10 questions about the patient’s 
experience of anxiety and depressive symptoms during the 
last month to measure stress levels.

The numbers are attached to the 10 responses of the sub
jects, which are summed up to get the final score that ranges 
from 10–50. Depending on these scores, the subjects are 
classified into 2 groups: high perceived stress (HPS Stress 
scores ≥24) and low perceived stress (LPS Stress scores 
<24).30
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Pittsburgh Sleep Quality Index (PSQI) for 
Screening the Students for Sleep Quality
The PSQI has 19 self-rated items, focusing on the follow
ing 7 parameters: Subjective sleep quality, sleep latency, 
sleep duration, habitual sleep efficiency (the ratio of total 
sleep time to time in bed), sleep disturbances, the usage of 
sleep inducing medicines, and daytime dysfunction.

The value of each of the 7 sub-scores ranges from 0 to 
3. These 7 sub-scores are added to form a global score 
ranging from 0 to 21.

A score of ≥5 means poor sleep quality, the bigger the 
score the poorer the sleep quality.31

Data Analysis
Statistical analysis was performed by SPSS Version 20. 
The frequency and distribution of basic characteristics of 
migraine headache in migraineurs was calculated by using 
descriptive analyses. Stress parameters and sleep para
meters were compared between the cases and the controls 
by an independent sample t-test. Association between 
stress parameters and migraine, and sleep parameters and 
migraine was found by Binary Logistic Regression analy
sis. In Binary Logistic Regression analysis, the presence or 
absence of migraine was taken as a dependent variable and 
all the stress and sleep variables as covariates. A Chi- 
square test was employed to find the association of clinical 
presentations of migraine participants with their perceived 
stress levels and sleep quality. All tests were two-sided 
with a significance level set at P<0.05.

Results
A total of 1,990 out of 2,500 (79.6%) students completed 
and submitted the questionnaires. Based on inclusion 
exclusion criteria, 103 out of 1,990 (5.27%) participants 
were identified to have migraine. The mean age of the 
subjects was 21.07 (±3.32) years.

Table 1, shows the basic characteristics of migraine 
headache in migraineurs. As seen in the table, 98% of 
the cases reported having frequent or intense headaches. 
These headaches lasted for more than 4 hours in 97% of 
the subjects. Nausea was experienced by 65.7% of sub
jects; light or noise was bothersome for 90%; and 88.7% 
mentioned that headache limited their physical or intellec
tual activates.

No statistically significant difference was observed 
between the clinical presentations of migraine with HPS 

and LPS. It indicates that stress scores do not affect the 
clinical presentations in migraineurs including: frequency 
or intensity of headaches, duration of headache, associa
tion with nausea and vomiting, association with photopho
bia or photophobia, limiting physical or mental abilities 
and pulsating in quality.

Number and percentages of migraineurs with HPS and 
LPS was 49 (47.6%) and 54 (52.4%) respectively. 
Meanwhile, the number and percentages of controls falling 
in the categories of HPS and LPS was 32 (31.1%) and 71 
(68.9%) respectively. These numbers indicate a higher 
prevalence of HPS in migraineurs compared to controls.

Table 2 shows the comparison of average stress scores 
between migraineurs and controls. The cases as compared 
to controls had significantly higher average stress scores: 
felt more tired, nervous, restless, could not sit still, felt that 
everything was an effort, and nothing cheered them up (p 
values: 0.008, 0.001, 0.02, 0.01, 0.004, 0.009, 0.02 
respectively).

A significant positive correlation was seen between 
presence of migraine and various stress parameters includ
ing “High K10 scores,” “being tired,” “being nervous,” 
“restlessness,” “inability to sit still,” and “feeling that 
everything is an effort” (p values: 0.01, 0.002, 0.018, 
0.01,0.005, 0.01,0.02) Table 3.

Regarding sleep and migraine, the number and percen
tages of migraineurs with poor sleep quality (PSQI ≥ 5) 
and normal sleep quality (PSQI < 5) were 85 (82.5%) and 
18 (17.5%), respectively. Additionally, the number and 
percentages of controls falling in the categories of poor 
and normal sleep were 87 (84.5%) and 16 (15.5%) respec
tively, thereby indicating almost the same prevalence of 
poor sleep quality in both the cases and controls.

No statistically significant difference was observed 
between the clinical presentations of migraine with poor 
and normal sleep quality. It indicates that sleep quality 
does not affect the clinical presentations in migraineurs 
including: frequency or intensity of headaches, duration of 
headache, association with nausea and vomiting, associa
tion with photophobia or photophobia, limiting physical or 
mental abilities and pulsating in quality.

Regarding sleep quality and sleep parameters, no sta
tistically significant difference was seen between migrai
neurs and controls, as seen in Table 4. Moreover, binary 
logistic regression analysis indicated no correlation 
between migraine and poor sleep parameters scores, as 
seen in Table 5.
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Discussion
The present study showed that the overall prevalence of 
migraine is 5.17% among health science female students 
in IAU. The prevalence of migraine is variable worldwide. 
According to a systematic review and meta-analysis of 
multiple community-based studies, the pooled crude 
migraine prevalence was 11.6%. Migraine prevalence 
was 10.4% in Africa, 10.1% in Asia, 11.4% in Europe 
and 16.4% in Central and South America. It has been 
observed that migraine occurs twice as much in females 
as compared to males, 13.8% and 6.9 receptively.32 

Comparatively, the lower prevalence of migraine in our 
study can be explained by the young age of our partici
pants (17- to 26-years-old) and most reviews focus on 
diagnosed patients between 30 and 40 years, when 
migraine tends to peak.2,33,34

Our results are consistent with the other studies con
ducted on male and female medical students (with a mean 
age of 23 years) in Jazan, Iran and Athens, where the 
prevalence of migraine was 5.0% and 7.42.4%, 
respectively.35–37 On the other hand, a study conducted 
among male and female medical student at Kuwait 
University reported a prevalence of 25.7%.38 Our preva
lence was also lower when compared with studies con
ducted with females subjects only. Garah et al reported 
migraine prevalence of 61.8% among female students in 
Taibah university.39 Other studies reported migraine pre
valence of 68.4% at Taif University and 10% in Umm Al- 
Qura University in the female subjects.40,41. These differ
ences can be attributed to variations in study designs, 
methodology and types of self-reporting questioners that 
were used. Other contributing factors might include dif
ferent racial, environmental, climatic factors, socioeco
nomic status or nutritional habits.

An important finding of this study was that migraineurs 
had higher stress levels in comparison to controls. Moon 
et al also used a PSS questionnaire and revealed that the 
level of stress was significantly higher in their chronic 
migraine patients than in controls.,9 Wacogne et al also 
found that stress and anxiety disorders were more common 
in the migraineurs group when compared with the control 
group.12

Our findings suggest a strong positive correlation 
between stress and migraine. But, due to the cross sectional 
study design, we were not able to find out a bidirectional and 
longitudinal relation between stress and migraine. Although, 
various other studies have proposed that stress does not only 

trigger an acute attack, but can also work as a predisposing 
factor to have migraine.14 Similarly, another study assessed 
the relation between stress and migraine longitudinally and 
bidirectionally, suggesting that stress is a risk factor for 
migraine.42 In addition, patients suffering from primary 

Table 1 Characteristics of Migraine Headache in Migraineurs

Characteristics of 
Migraine Headache

Yes 
[Number of 
Students (%)]

No 
[Number of 
Students (%)]

Do you have frequent or 

intense headache?

101 (98%) 2 (2%)

Headache lasts for more than 

4 hours?

100 (97%) 3 (3%)

Nausea during headache? 68 (65.7%) 35 (34.3%)

Light or noise is bothersome 

during headache?

93 (90.14%) 10 (9.86%)

Headache limits the physical 

or intellectual activates

91 (88.7%) 12 (11.3%)

Unilateral location 65 (63.1%) 38 (36.9%)

Pulsating quality 85 (82.5%) 18 (17.5%)

Headache aggravated by 
routine physical activity

69 (67%) 34 (33%)

Table 2 Comparison of Stress Scores Between Migraineurs and 
Controls

Stress Parameters Migraineurs 
(Mean ± SD)

Control 
(Mean ± SD)

P value

Age 21.07±3.32 22.14±4.08 0.04*

K10 scores 24.40±7.67 21.56±7.57 0.008*

Tired 2.99±0.79 2.59±0.98 0.001*

Nervous 3.05±0.90 2.73±0.99 0.02*

Cannot calm down 2.03±0.99 1.77±0.92 0.05

Hopeless 2.26±1.17 2.20±1.12 0.72

Restless or fidgety 2.55±1.03 2.19±1.02 0.01*

Cannot sit still 2.07±1.01 1.68±0.92 0.004*

Depressed 2.54±1.22 2.40±1.07 0.36

Everything an effort 2.62±0.91 2.26±1.03 0.009*

Nothing cheer up 2.30±1.18 1.92±1.03 0.02*

Worthless 1.98±1.26 1.82±1.04 0.30

Note: *p-value <0.05 is statistically significant.
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chronic headache, including tension type headache and 
migraine, had reported a significant increase in stressful life 
events in the year prior to the onset of headache.43

These results could be explained by the fact that 
hypothalamic-pituitary-adrenocortical axis is stimulated 
in response to stress, resulting in the activation of cortico
trophin releasing hormone, thus triggering changes in the 
serotonin receptors. This results in degranulation of the 
cells located near the trigeminal nerve endings, leading to 
release of vasoactive and inflammatory mediators causing 
migraine.44–46

In opposition to our findings, Yalinay et al documented 
no difference in the stress scores between migraineurs and 
controls (42.5 vs. 34.1%). This might be due to the small 
sample size used in their study (87 migraines and 41 
controls).47 Our results also contradict the findings of 
Lipton et al, who reported that decrease in stress levels 
precipitate an increase of migraine attacks.16 Moreover 
Hashizume et al observed that the increased stress of 
daily hassles did not have a strong effect on the intensity 
of migraine.48 These contradictory results can be 
explained by the different subjects’ age, the sample size 
or the use of different stress scales.

In this study, we also tried to explore the relationship 
between poor sleep quality and migraine. However, no 

significant difference was found between the migraineurs 
and controls in term of sleep quality and different sleep 
parameters. Our findings were consistent with the results 
of Fox and David, who showed no exact relationship 
between migraine headaches and disturbed sleep.25 

Table 3 Correlation of Stress Variables with the Presence and 
Absence of Migraine

Stress 
Parameters

P value Odds 
Ratio

95% CI for the 
OR

Lower Upper

K10 score 0.01* 1.05 1.01 1.09

Tired 0.002* 1.67 1.21 2.31

Nervous 0.018* 1.43 1.065 1.924

Cannot calm down 0.05 1.33 0.997 1.785

Hopeless 0.71 1.05 0.823 1.328

Restless or fidgety 0.01* 1.41 1.073 1.856

Cannot sit still 0.005* 1.52 1.132 2.037

Depressed 0.36 1.12 0.880 1.421

Everything an effort 0.01* 1.48 1.097 1.984

Nothing cheer up 0.02* 1.37 1.059 1.763

Worthless 0.31 1.13 0.892 1.440

Note: *p-value <0.05 is statistically significant.

Table 4 Comparison of Sleep Quality and Different Sleep 
Parameters Between Migraineurs and Controls

Sleep Parameters Migraineurs 
(Mean ± 
SD)

Controls 
(Mean ± 
SD)

P-values

PSQI score 7.09±2.82 6.95±2.45 0.712

Subjective sleep quality 

(Component 1 scores)

1.26±0.67 1.11±0.75 0.120

Sleep latency (PSQI2 in 
minutes)

33.97±29.37 29.52 
±27.64

0.264

Sleep duration in hours 
(PSQI4)

6.62±1.89 6.57±2.11 0.862

Habitual sleep efficiency 
(%)

84.98±15.25 84.82 
±15.44

0.939

Sleep disturbance 
(Sumof5b-5j))

6.62±3.73 6.83±4.14 0.711

Day time dysfunction 
(adding scores of 8–9)

1.83±1.65 1.63±1.35 0.332

Table 5 Correlation of Sleep Quality and Different Sleep 
Parameters with Migraine

Parameters P value Odds 
Ratios

95% 
Confidence 
Interval

Lower Upper

PSQI score 0.71 1.02 0.919 1.132

Subjective sleep 

quality

0.12 1.36 0.922 2.011

Sleep latency 0.27 1.01 0.996 1.016

Sleep duration 0.86 1.01 0.883 1.161

Habitual sleep 

efficiency

0.94 1.001 0.983 1.019

Sleep disturbance 0.71 0.99 0.920 1.058

Day time dysfunction 0.33 1.10 0.912 1.316

Bed time 0.65 1.43 0.834 1.062

Wake up time 0.52 1.79 0.929 1.123
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Moreover Bruni et al monitored the objective sleep qual
ity of migraineurs children via actigraphs and found no 
difference from controls.26 In contrast to our results, 
a huge data shows a positive association between poor 
sleep quality and migraine.18–23 Gori et al and Kim et al 
concluded that poor sleep quality was considerably 
greater in migraine subjects when compared to 
controls.49,50 However, most of these studies are not 
case control studies, or have not used matched cases and 
controls in term of age, sex, and sleeping habits. In 
Contrast, in the present study we have used 100% 
matched cases and controls. Our subjects were not only 
age and sex matched but also had nearly similar sleeping 
habits. Another possible explanation could be that the 
previous mentioned studies were conducted on older 
population whereas our study was conducted on 
a younger population. Because sleep problems are more 
prevalent in older age group, poor sleep quality in this age 
group may be a stimulating factor for developing 
migraine. But we recommend further retrospective and 
bidirectional studies with large sample size to explore 
this discrepancy.

The strength of this study is the controlled study 
design, large sample size and similarity of cases and 
controls regarding biographic data. Regarding study lim
itations, sleep quality and sleep parameters were not 
evaluated by objective assessment tool, such as polysom
nography (PSG), because it is difficult to perform PSG 
for all participants, but instead, we have used PSQI 
questionnaires, which show good agreement with PSG. 
Moreover, the exclusion criteria including the diagnosis 
of any primary or secondary headache disorder (other 
than migraine), sleep disorder and chronic physical or 
mental illness were based on self reporting by the 
students.

Conclusion
The results of this study conclude that:

5.17% of young Saudi females students (17- to 26- 
years-old) suffer from migraine.

Stress scores are significantly higher in migraineurs 
compared to controls.

There is strong positive correlation between migraine 
and stress parameters.

Poor sleep quality and poor sleep parameters scores are 
not correlated with migraine.
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