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Abstract
Introduction
Migraine is characterized by persistent headaches and a wide range of symptoms, such as nausea,
vomiting, and photophobia. The chance of developing a chronic migraine might be increased by lifestyle
variables like obesity, stress, and excessive medication use. According to previous studies in Saudi Arabia,
migraines are more common there than they are globally. The study aimed to examine the migraine
associations with depression, anxiety, and stress in the population of Makkah City, Saudi Arabia.

Methods
The study employed a descriptive cross-sectional design with a non-probability snowball sampling technique
and an online questionnaire that included sociodemographic characteristics, the International Classification
of Headache Disorders-3 (ICHD-3) criteria for migraine assessment, and the Depression, Anxiety, and
Stress Scale-21 (DASS-21) measure for depression, anxiety, and stress.

Results
Our study included 418 participants, out of whom 73.7% were female and 26.3% were male. Regarding
migraine, only 8.9% of participants met the ICHD-3 criteria for migraine headache screening, with a female
predominance (78.4%). The study showed a high prevalence of depression, anxiety, and stress among the
population (63.9%, 63.6%, and 55%, respectively), with females having a higher prevalence. Depression,
anxiety, and stress had an equal prevalence of 78.4% among migraineurs, which was significantly higher
than that of non-migraineurs.

Conclusions
The study found significant associations between migraine and depression, anxiety, and stress. This study
provides insights into the association between these conditions. The study's findings suggest the need for
screening and management of mental health conditions in patients with migraine. However, extensive
efforts are needed to be applied in different cities and demographics for a more precise understanding of
the association.

Categories: Internal Medicine, Neurology, Psychiatry
Keywords: ichd-3, dass-21, stress, anxiety, depression, association, saudi arabia, makkah city, cross sectional,
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Introduction
Migraine is a primary headache disorder characterized by recurrent attacks of mostly unilateral headaches
that are frequently accompanied by nausea, vomiting, and light sensitivity [1]. It is caused by the activation
of a deep-brain mechanism that results in the production of pain-inducing inflammatory substances around
the head's nerves and blood vessels [2]. Migraines are classified into two types: migraine with aura (MA)
and migraine without aura (MO) [3]. Lifestyle-related factors can significantly increase the likelihood of
developing migraines and the consequences on the quality of life (QoL). The most important modifiable risk
factors for chronic migraine include overuse of acute migraine medication, depression, obesity, and stressful
life. In addition, age, female gender, and low educational status are non-modifiable risk factors that increase
the risk of chronic migraine [4]. It could be avoided if environmental, nutritional, and behavioral triggers were
identified and managed [5].
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According to the Global Burden of Disease (GBD), headache disorders are the most prevalent and disabling
diseases worldwide. The global prevalence of active headache disorders was 52.0%, of which migraine
accounted for 14.0% of these cases [6]. The prevalence of migraine in Saudi Arabia is considerably higher
than global averages [7]. A local study has reported the prevalence of migraine headaches to be 37.2%,
with a higher prevalence among females (81.1%) and the highest prevalence observed among students
(43.3%) [8]. Speaking of mortality, migraine headaches are unlikely to cause death directly. However, due to
a higher risk of cardiovascular events, mortality rates were higher in women with migraine with aura [9]. A
recent study conducted in Saudi Arabia reported prevalence data for depression, anxiety, and stress among
the general population and found a depression prevalence of 28.9%, an anxiety prevalence of 16.4%, and a
stress prevalence of 11.9% [10].

In a cross-sectional observational study conducted by Pearl et al. on 567 predominantly female (87.3%)
migraine patients, they found a positive correlation between the patient’s Migraine Disability Assessment
Scale (MIDAS) and their Patient Health Questionnaire 2 (PHQ-2) [11]. AlQarni et al. conducted a descriptive
cross-sectional survey in the Aseer region of Saudi Arabia on 1123 adults, of whom 152 (13.5%) reported
no headache, 833 (74.2%) had non-migraine headaches (NMH), and 138 (12.3%) had migraine
headaches, depression was reported in 26.1% of migraine patients, compared to 10.9% and 6.6% in NMH
cases and adults with no headache, respectively [12].

Another study, conducted in Saudi Arabia, assessed 247 migraine patients aged between 16 and 45 years
using the Depression Anxiety Stress Scale (DASS-21) questionnaire and found that 73.3% of the patients
met the criteria for anxiety, while 70.9% and 72.3% of patients met the criteria for depression and stress,
respectively [13]. Furthermore, a study on 1340 female students at Taif University in Saudi Arabia found that
32.5% of them have migraines and report the main triggers for migraines and stress and anxiety. The study
also reported that 51.8% of migraine students were depressed [14]. Additionally, a study conducted in 2012
that aimed to assess the role of depression in migraine chronification concluded that depression is a
significant predictor of migraine chronicity [15].

As per the author's knowledge, this was the first study conducted to assess the relationship between
migraine headaches and anxiety, depression, and stress in Makkah City, Saudi Arabia, while only a few
studies have been conducted worldwide. Therefore, the study aimed to increase understanding of the
association of migraine headaches with depression, anxiety, and stress among the population of Makkah
City, Saudi Arabia, and to develop more effective strategies for managing these conditions in this specific
cultural and environmental context.

Materials And Methods
Study design
The study employed a descriptive cross-sectional study design with a non-probability snowball sampling
technique as the sampling method. An online questionnaire (in Arabic) consisting of three parts was used
for sociodemographic characteristics (Appendix). In addition, the International Classification of Headache
Disorders (ICHD-3) criteria for migraine assessment and the DASS-21 measured the association between
depression, anxiety, and stress in migraine patients [16,17]. The questionnaire was transferred to Google
Forms and administered electronically to participants via social media platforms.

Study population
The study's target population was general Arabic and English-speaking adults living in Makkah, Saudi
Arabia. This study excluded participants who failed to complete the questionnaire, lived outside of Makkah
City, and spoke neither Arabic nor English language.

Sampling methodology
The survey was conducted among the general public in Makkah City, Saudi Arabia, from February 26 to
April 1, 2023. A written consent form was obtained from all participants before they filled out the
questionnaire. According to OpenEpi version 3.1, a sample size of at least 384 participants was considered
for a confidence interval level of 95%, an anticipated percentage of frequency of 50%, and a design effect
of 1. The questionnaire consisted of three parts and was written in Arabic and English languages. The first
part of the questionnaire included sociodemographic characteristics, such as age, gender, nationality,
marital status, level of education, occupation, and income. The second part consisted of ICHD-3 migraine
criteria. Following that, participants were asked to complete the third part of the questionnaire, which
consists of DASS-21 to assess the presence of depression, anxiety, and stress. The anonymity of survey
respondents was maintained, and their personal information, such as name, address, phone number, or
email address, was not collected in electronic data collection forms; the data were automatically entered
into an Excel spreadsheet. After verification and filtering, the data were transferred to BlueSky Statistics
version 10.2.1 (Chicago, IL: BlueSky Statistics LLC) for analysis.

Data analysis
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Data were extracted, reviewed, coded, and entered into BlueSky Statistics version 10.2.1 statistical software.
The results were presented as frequencies and percentages. Descriptive statistics were obtained for all
sociodemographic variables, including participants' age in years, gender, nationality, marital status,
education level, occupation, and family monthly income in Saudi Riyal (SAR), and analysis based on
frequency and percent distribution was performed for these sociodemographic variables. Migraine
prevalence was estimated using ICHD-3 criteria, and the symptoms' frequencies and percentages were
plotted in a graph. As for DASS-21, frequency and percentage were tabulated for depression, anxiety, and
stress with the following different levels: normal, mild, moderate, severe, and extremely severe for all
participants. The chi-square test was used to assess the association between demographics and migraine,
demographics and depression, anxiety and stress, and lastly, depression, anxiety, and stress with migraine.
A significant association was determined by a p-value of <0.05.

Ethical part and confidentiality
Consent was obtained from each participant through the questionnaire. The aims of the research were
stated in the questionnaire form for all participants. Additionally, all participants' identities were kept
anonymous and confidential. The responses were only accessible to the investigators. Ethical approval was
obtained from the Biomedical Ethics Committee of Umm Alqura University (UQU) (#HAPO-02-K-012-2023-
02-1476).

Results
A total of 567 individuals participated in the study. One participant was excluded considering he was under
the age of 18 years, and 148 were excluded because they lived outside of Makkah City, leaving the
included sample size at 418. The sociodemographic data in Table 1 show that the sample is predominantly
female - 308 (73.7%), with only 110 (26.3%) males. The participants’ ages ranged from 18 to 55 years, with
the majority of the participants ranging in age from 18 to 25 years (46.9%). A total of 393 participants were
Saudis (94%), of which 318 had a university-level education (76.1%). Around 50.2% of them were single,
and 46.2% were married.
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Variables
Demographic data

n=418 %

Gender
Male 110 26.3%

Female 308 73.7%

Age (years)

18-25 196 46.9%

26-35 38 9.1%

36-45 71 17.0%

46-55 88 21.1%

>55 25 6.0%

Nationality
Saudi 393 94.0%

Non-Saudi 25 6.0%

Marital status

Single 210 50.2%

Married 193 46.2%

Divorced 10 2.4%

Widowed 5 1.2%

Education level

Primary 1 0.2%

Intermediate 5 1.2%

Secondary 66 15.8%

University 318 76.1%

Postgraduate 28 6.7%

Occupation

Student 181 43.3%

Professional 149 35.6%

Self-employed 17 4.1%

Retired 25 6.0%

Housewife 37 8.9%

Unemployed 9 2.2%

Family monthly income

0-5,000 84 20.1%

5,001-10,000 86 20.6%

10,001-15,000 99 23.7%

15,000-20,000 81 19.4%

>20,000 68 16.3%

TABLE 1: Sociodemographic characteristics of participants.

Figure 1 shows that only 37 (8.9%) of the 418 participants met the ICHD-3 criteria for migraine headache
screening. A pulsating headache was the most frequently reported symptom, as shown in Figure 2, followed
by photophobia and phonophobia (83.8% and 81.1%), followed by nausea and/or vomiting at 70.3%.
Moderate-to-severe headaches were reported in 64.9% of participants, and 50% of them reported that their
headache was unilateral.

2023 Babateen et al. Cureus 15(5): e39788. DOI 10.7759/cureus.39788 4 of 18

javascript:void(0)
javascript:void(0)


FIGURE 1: Prevalence of migraine in participants.

FIGURE 2: Frequency of migraine symptoms.

Depression prevalence results are presented in Table 2. It indicates that approximately a third of the 151
participants (36.1%) showed no signs of depression. A total of 50 participants (12%) reported mild
depression, which is followed by moderate depression, reported in 82 (19.6%), severe depression in 49
(11.7%), and extremely severe depression in 86 (20.6%). In terms of anxiety, 152 (36.4%) participants were
unaffected by anxiety, while 28 (6.7%) had mild anxiety, 80 (19.1%) had moderate anxiety, 47 (11.2%)
complained of severe anxiety, and lastly, an alarming 111 (26.5%) participants suffered from extremely
severe anxiety. In the context of stress, 188 (45%) were normal. A total of 46 (11%) participants had mild
stress, 70 (16.7%) complained of moderate stress, 62 (14.8%) suffered from severe stress, and 52 (12.4%)
reported extremely severe levels of stress.
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Variables n=418 %

Depression

Normal 151 36.1%

Mild 50 12.0%

Moderate 82 19.6%

Severe 49 11.7%

Extremely severe 86 20.6%

Anxiety

Normal 152 36.4%

Mild 28 6.7%

Moderate 80 19.1%

Severe 47 11.2%

Extremely severe 111 26.5%

Stress

Normal 188 45.0%

Mild 46 11.0%

Moderate 70 16.7%

Severe 62 14.8%

Extremely severe 52 12.4%

TABLE 2: Prevalence of depression, anxiety, and stress.

Table 3 shows that females had a higher prevalence of migraine than males, with 29 (9.4%) females and
eight (7.3%) males. The prevalence rates for age groups 36-45 and 18-25 were eight (11.3%) and 22
(11.2%), respectively. Participants aged 46-55 years scored the lowest prevalence of migraine at 3.4%. No
sociodemographic variable was significantly associated with migraine.
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Variables
Without migraine With migraine

p-Value
n % n %

Gender
Male 102 92.7% 8 7.3%

0.5
Female 279 90.6% 29 9.4%

Age (years)

18-25 174 88.8% 22 11.2%

0.2

26-35 35 92.1% 3 7.9%

36-45 63 88.7% 8 11.3%

46-55 85 96.6% 3 3.4%

>55 24 96.0% 1 4.0%

Nationality
Saudi 358 91.1% 35 8.9%

0.9
Non-Saudi 23 92.0% 2 8.0%

Marital status

Single 187 89.0% 23 11.0%

0.4
Married 180 93.3% 13 6.7%

Divorced 9 90.0% 1 10.0%

Widowed 5 100% 0 0%

Education level

Primary 1 100% 0 0%

0.6

Intermediate 5 100% 0 0%

Secondary 63 95.5% 3 4.5%

University 287 90.3% 31 9.7%

Postgraduate 25 89.3% 3 10.7%

Occupation

Student 161 89.0% 20 11.0%

0.4

Professional 135 90.6% 14 9.4%

Self-employed 17 100% 0 0%

Retired 24 96.0% 1 4.0%

Housewife 36 97.3% 1 2.7%

Unemployed 8 88.9% 1 11.1%

Family monthly income

0-5,000 78 92.9 6 7.1%

0.6

5,001-10,000 76 88.4% 10 11.6%

10,001-15,000 88 88.9% 11 11.1%

15,000-20,000 76 93.8% 5 6.2%

>20,000 63 92.4% 5 7.4%

TABLE 3: Association between migraine headache and sociodemographic variables.

As shown in Table 4, females had a depression prevalence rate of 67.3% (207), of which the mild,
moderate, severe, and extremely severe depression prevalence rates were 11.7% (36), 21.1% (65), 10.1%
(31), and 24.4% (75), respectively. Depression prevalence was highest among those aged 18-25 years
(71.4%), followed by adults aged 26-35 years (68.4%). Participants aged 55 years and above had the
lowest prevalence of depression (36%). Single participants showed a higher prevalence of depression
(72.9%), followed by divorced participants (70%) when compared to married participants (54.9%).
Participants with family monthly income of 0-5,000 (SAR) scored the highest prevalence of depression at
76.2%, followed by participants with family monthly income of >20,000 (SAR) and 15,001-20,000 (SAR) at
64.7% and 64.2%, respectively, while the lowest rate of prevalence was among those with family monthly
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income of 10,001-15,000 (SAR) at 54.5%. The only significant variables in the association between
depression and sociodemographic data were gender (p=0.003), marital status (p=0.033), and monthly
family income (p=0.0049).

Variables
Depression scale

p-Value
Normal Mild Moderate Severe Extremely severe

Gender

Female
n 101 36 65 31 75

0.003*
% 32.8% 11.7% 21.1% 10.1% 24.4%

Male
n 50 14 17 18 11

% 45.5% 12.7% 15.5% 16.4% 10.0%

Age (years)

>55
n 16 1 5 1 2

0.18

% 64.0% 4.0% 20.0% 4.0% 8.0%

18-25
n 56 26 38 28 48

% 28.6% 13.3% 19.4% 14.3% 24.5%

26-35
n 12 4 8 5 9

% 31.6% 10.5% 21.1% 13.2% 23.7%

36-45
n 29 8 15 5 14

% 40.8% 11.3% 21.1% 7.0% 19.7%

46-55
n 38 11 16 10 13

% 43.2% 12.5% 18.2% 11.4% 14.8%

Nationality

Non-Saudi
n 8 3 5 4 5

0.97

% 32.0% 12.0% 20.0% 16.0% 20.0%

Saudi
n 143 47 77 45 81

% 36.4% 12.0% 19.6% 11.5% 20.6%

Total n 151 50 82 49 86

Marital status

Divorced
n 3 1 1 2 3

0.033**

% 30.0% 10.0% 10.0% 20.0% 30.0%

Married
n 87 21 37 18 30

% 45.1% 10.9% 19.2% 9.3% 15.5%

Single
n 57 28 43 29 53

% 27.1% 13.3% 20.5% 13.8% 25.2%

Widowed
n 4 0 1 0 0

% 80.0% 0 20.0% 0 0

Total n 151 50 82 49 86

Educational level

Intermediate
n 2 1 1 0 1

0.49

% 40.0% 20.0% 20.0% 0 20.0%

Postgraduate
n 12 1 7 3 5

% 42.9% 3.6% 25.0% 10.7% 17.9%

Primary
n 0 0 0 1 0

% 0 0 0 100.0% 0

n 17 8 17 8 16
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Secondary % 25.8% 12.1% 25.8% 12.1% 24.2%

University
n 120 40 57 37 64

% 37.7% 12.6% 17.9% 11.6% 20.1%

Total n 151 50 82 49 86

Occupation

Housewife
n 15 3 5 5 9

0.12

% 40.5% 8.1% 13.5% 13.5% 24.3%

Professional
n 62 17 34 12 24

% 41.6% 11.4% 22.8% 8.1% 16.1%

Retired
n 15 0 3 3 4

% 60.0% 0 12.0% 12.0% 16.0%

Self-employed
n 3 4 3 4 3

% 17.6% 23.5% 17.6% 23.5% 17.6%

Student
n 53 26 34 24 44

% 29.3% 14.4% 18.8% 13.3% 24.3%

Unemployed
n 3 0 3 1 2

% 33.3% 0.0 33.3% 11.1% 22.2%

Family monthly income

>20,000
n 24 6 14 12 12

0.0049*

% 35.3% 8.8% 20.6% 17.6% 17.6%

0-5,000
n 20 11 28 8 17

% 23.8% 13.1% 33.3% 9.5% 20.2%

10,001-15,000
n 45 11 14 4 25

% 45.5% 11.1% 14.1% 4.0% 25.3%

15,000-20,000
n 29 11 10 17 14

% 35.8% 13.6% 12.3% 21.0% 17.3%

5001-10000
n 33 11 16 8 18

% 38.4% 12.8% 18.6% 9.3% 20.9%

TABLE 4: Association between depression and sociodemographic variables.
*P-value<0.01 is statistically highly significant.

**P-value<0.05 is statistically significant.

Table 5 shows that 212 (68.8%) female participants reported anxiety, with 20 (6.5%) suffering from mild
anxiety, 62 (20.1%) moderate anxiety, 37 (12%) severe anxiety, and 93 (30.2%) suffering from extremely
severe anxiety. Participants aged 26-35 years scored the highest levels of anxiety (71.1%), while
participants over the age of 55 years scored the lowest prevalence of anxiety (44%). A total of 251 (63.9%)
Saudi participants were affected by anxiety compared to non-Saudi participants, who had a prevalence of
15 (60%). Gender was the only sociodemographic variable with a significant association (p=0.0033) with
anxiety.

Variables
Anxiety scale

p-Value
Normal Mild Moderate Severe Extremely severe

Female n 96 20 62 37 93
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Gender
% 31.2% 6.5% 20.1% 12.0% 30.2%

0.0033*

Male
n 56 8 18 10 18

% 50.9% 7.3% 16.4% 9.1% 16.4%

Age (years)

>55
n 14 1 4 3 3

0.24

% 56.0% 4.0% 16.0% 12.0% 12.0%

18-25
n 58 13 46 23 56

% 29.6% 6.6% 23.5% 11.7% 28.6%

26-35
n 11 2 6 7 12

% 28.9% 5.3% 15.8% 18.4% 31.6%

36-45
n 31 4 9 6 21

% 43.7% 5.6% 12.7% 8.5% 29.6%

46-55
n 38 8 15 8 19

% 43.2% 9.1% 17.0% 9.1% 21.6%

Nationality

Non-Saudi
n 10 1 4 4 6

0.89
% 40.0% 4.0% 16.0% 16.0% 24.0%

Saudi
n 142 27 76 43 105

% 36.1% 6.9% 19.3% 10.9% 26.7%

Marital status

Divorced
n 4 0 1 0 5

0.138

% 40.0% 0 10.0% 0 50.0%

Married
n 85 13 30 20 45

% 44.0% 6.7% 15.5% 10.4% 23.3%

Single
n 60 15 48 27 60

% 28.6% 7.1% 22.9% 12.9% 28.6%

Widowed
n 3 0 1 0 1

% 60.0% 0 20.0% 0 20.0%

Educational level

Intermediate
n 1 1 2 0 1

0.577

% 20.0% 20.0% 40.0% 0 20.0%

Postgraduate
n 13 1 5 3 6

% 46.4% 3.6% 17.9% 10.7% 21.4%

Primary
n 0 0 1 0 0

% 0 0 100.0% 0 0

Secondary
n 20 3 11 12 20

% 30.3% 4.5% 16.7% 18.2% 30.3%

University
n 118 23 61 32 84

% 37.1% 7.2% 19.2% 10.1% 26.4%

Housewife
n 14 1 5 5 12

% 37.8% 2.7% 13.5% 13.5% 32.4%

Professional
n 63 10 23 15 38

% 42.3% 6.7% 15.4% 10.1% 25.5%

n 12 2 2 5 4
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Occupation

Retired

0.594
% 48.0% 8.0% 8.0% 20.0% 16.0%

Self-employed
n 5 1 4 3 4

% 29.4% 5.9% 23.5% 17.6% 23.5%

Student
n 54 13 45 18 51

% 29.8% 7.2% 24.9% 9.9% 28.2%

Unemployed
n 4 1 1 1 2

% 44.4% 11.1% 11.1% 11.1% 22.2%

Family monthly income

>20,000
n 28 3 12 7 18

0.73

% 41.2% 4.4% 17.6% 10.3% 26.5%

0-5,000
n 26 3 16 13 26

% 31.0% 3.6% 19.0% 15.5% 31.0%

10,001-15,000
n 35 6 24 11 23

% 35.4% 6.1% 24.2% 11.1% 23.2%

15,000-20,000
n 30 10 14 8 19

% 37.0% 12.3% 17.3% 9.9% 23.5%

5,001-10,000
n 33 6 14 8 25

% 38.4% 7.0% 16.3% 9.3% 29.1%

TABLE 5: Association between anxiety and sociodemographic variables.
*P-value<0.01 is statistically highly significant.

The prevalence of stress is shown in Table 6 for females at 180 (58.4%) and 50 (45.5%) for males.
Participants aged 18-25 years had the highest prevalence out of all the age groups at 123 (65.8%), while
participants over 55 years had the lowest prevalence at six (24%). Divorced participants had a higher
prevalence (70%) when compared to married and single participants, 85 (44%), and 137 (65.2%),
respectively. Out of all the demographic data, only gender (p=0.0087) and marital status (p=0.0074) had
significant associations with stress.

Variables
Stress scale

p-Value
Normal Mild Moderate Severe Extremely Severe

Gender

Female
n 128 35 47 53 45

0.0087*
% 41.6% 11.4% 15.3% 17.2% 14.6%

Male
n 60 11 23 9 7

% 54.5% 10.0% 20.9% 8.2% 6.4%

Age (years)

>55
n 19 1 3 0 2

0.074

% 76.0% 4.0% 12.0% 0 8.0%

18-25
n 73 25 38 32 28

% 37.2% 12.8% 19.4% 16.3% 14.3%

26-35
n 13 5 7 9 4

% 34.2% 13.2% 18.4% 23.7% 10.5%

36-45
n 36 8 7 11 9

% 50.7% 11.3% 9.9% 15.5% 12.7%
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46-55
n 47 7 15 10 9

% 53.4% 8.0% 17.0% 11.4% 10.2%

Nationality

Non-Saudi
n 14 3 2 2 4

0.55
% 56.0% 12.0% 8.0% 8.0% 16.0%

Saudi
n 174 43 68 60 48

% 44.3% 10.9% 17.3% 15.3% 12.2%

Marital status

Divorced
n 3 0 3 1 3

0.0074*

% 30.0% 0 30.0% 10.0% 30.0%

Married
n 108 17 26 23 19

% 56.0% 8.8% 13.5% 11.9% 9.8%

Single
n 73 29 40 38 30

% 34.8% 13.8% 19.0% 18.1% 14.3%

Widowed
n 4 0 1 0 0

% 80.0% 0 20.0% 0 0

Educational Level

Intermediate
n 2 1 0 1 1

0.353

% 40.0% 20.0% 0 20.0% 20.0%

Postgraduate
n 12 3 5 3 5

% 42.9% 10.7% 17.9% 10.7% 17.9%

Primary
n 0 0 1 0 0

% 0 0 100.0% 0 0

Secondary
n 25 10 17 11 3

% 37.9% 15.2% 25.8% 16.7% 4.5%

University
n 149 32 47 47 43

% 46.9% 10.1% 14.8% 14.8% 13.5%

Occupation

Housewife
n 15 6 7 6 3

0.2

% 40.5% 16.2% 18.9% 16.2% 8.1%

Professional
n 83 11 19 19 17

% 55.7% 7.4% 12.8% 12.8% 11.4%

Retired
n 13 2 6 2 2

% 52.0% 8.0% 24.0% 8.0% 8.0%

Self-employed
n 7 1 5 1 3

% 41.2% 5.9% 29.4% 5.9% 17.6%

Student
n 67 25 30 34 25

% 37.0% 13.8% 16.6% 18.8% 13.8%

Unemployed
n 3 1 3 0 2

% 33.3% 11.1% 33.3% 0 22.2%

>20,000
n 25 7 16 12 8

% 36.8% 10.3% 23.5% 17.6% 11.8%

0-5,000
n 34 12 15 12 11
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Family monthly income

% 40.5% 14.3% 17.9% 14.3% 13.1%

0.3810,001-15,000
n 51 8 14 10 16

% 51.5% 8.1% 14.1% 10.1% 16.2%

15,000-20,000
n 39 5 16 13 8

% 48.1% 6.2% 19.8% 16.0% 9.9%

5,001-10000
n 39 14 9 15 9

% 45.3% 16.3% 10.5% 17.4% 10.5%

TABLE 6: Association between stress and sociodemographic variables.
*P-value<0.01 is statistically highly significant.

As indicated in Table 7, the prevalence of mild, moderate, severe, and extremely severe depression in
respondents suffering from migraines was two (5.4%), eight (21.6%), five (13.5%), and 14 (37.8%),
respectively, when compared to non-migraineurs, who had a prevalence of 48 (12.6%), 74 (19.4%), 44
(11.5%), and 72 (18.9%), respectively. When it comes to anxiety, migraineurs reported no mild anxiety but a
higher prevalence of moderate anxiety (5, 13.5%), severe anxiety (3, 8.1%), and extremely severe anxiety
(21, 56.8%), when compared to non-migraineurs, they reported a prevalence of mild anxiety (28, 7.3%),
moderate anxiety (75, 19.7%), severe anxiety (44, 11.5%), and extremely severe anxiety (90, 23.6%).
Finally, there was an increased prevalence of stress among migraineurs, with three (8.1%) reporting mild
stress, eight (21.6%) having moderate stress, four (10.8%) reporting severe stress, and 14 (37.8%)
reporting extremely severe stress, where non-migraineurs reported mild, moderate, severe, and extremely
severe stress of 43 (11.3%), 62 (16.3%), 58 (15.2%), and 38 (10%). Depression, anxiety, and stress were
all found to be significantly associated with migraines (p=0.04, p=0.0005, and p=0.00002, respectively).

Variables

Depression scale

p-Value
Normal Mild

depression
Moderate
depression

Severe
depression

Extremely severe
depression

Migraine
status

Migraine
n 8 2 8 5 14

0.04*
% 21.6% 5.4% 21.6% 13.5% 37.8%

Non-
migraine

n 143 48 74 44 72

% 37.5% 12.6% 19.4% 11.5% 18.9%

Migraine
n 8 0 5 3 21

0.0005**
% 21.6% 0 13.5% 8.1% 56.8%

Non-
migraine

n 144 28 75 44 90

% 37.8% 7.3% 19.7% 11.5% 23.6%

Migraine
n 8 3 8 4 14

0.00002**
% 21.6% 8.1% 21.6% 10.8% 37.8%

Non-
migraine

n 180 43 62 58 38

% 47.2% 11.3% 16.3% 15.2% 10.0%

TABLE 7: Association between migraine and depression, anxiety, and stress.
*P-value<0.05 is statistically significant.

**P-value<0.01 is statistically highly significant.

Discussion
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The purpose of this cross-sectional study was to determine the relationship between migraine headaches
and depression, anxiety, and stress in the Makkah City, Saudi Arabia, population. Our study findings
revealed that only 8.9% of the study participants reported experiencing migraines. The study's migraine
prevalence is lower than the global prevalence of 14% [6]. This contradicts the findings of a previous study,
which concluded that migraine prevalence in Saudi Arabia is higher than the global average [7]. The most
reported symptom was a pulsating headache, followed by photophobia, phonophobia, nausea, and
vomiting. A higher prevalence result was reported for the female gender, which was also consistent with
findings reported in a previously published study [11-13]. This gender difference can be explained by the
fluctuations in estrogen and progesterone, which have been associated with migraine pathogenesis [18].

The number of participants who reported normal scores regarding depression was 151 (36.1%), 152
(36.4%), and 188 (45%) for anxiety and stress. A larger proportion of participants (63.9%) reported mild,
moderate, severe, or extremely severe depression, which is also found to be an alarming increase in
prevalence when compared with a previous 2021 study conducted in the city of Jeddah, Saudi Arabia,
studying the prevalence of migraine and its effect on QoL among the general population that concluded a
depression prevalence of 37.2% [8]. In the current study, the reports of mild, moderate, severe, or extremely
severe anxiety were (63.6%), and the reports of mild, moderate, severe, and extremely severe stress were
(55%). The results indicate an increase in prevalence when compared to the findings of a recent 2020 study
in Saudi Arabia that aimed to study the prevalence of depression, anxiety, and stress among the general
population and found an anxiety prevalence of 16.4% and a stress prevalence of 11.9%. This difference
could be attributed to the variation in sample demographic characteristics [10]. The findings of the current
study reported that gender was significantly associated with depression, anxiety, and stress, with females
being more susceptible to all of them. Additionally, depression and stress were strongly associated with
marital status, with singles and divorcees being more susceptible. Despite female susceptibility to
depression, anxiety, and stress, a recent 2021 study in the region demonstrated an insignificant association
between gender and marital status (p>0.05) [13].

Our study found that depression, anxiety, and stress were all significantly associated with migraine, with an
equally high prevalence of 78.4% among migraineurs. This is consistent with a previous study conducted
among migraine patients in Saudi Arabia, which found abnormal scores for depression (70.9%), anxiety
(73.3%), and stress (72.3%) [13]. Another 2020 study conducted in North America studied the impact of
depression and anxiety symptoms in migraineurs and found a corresponding percentage of anxiety
prevalence (75.3%), but the prevalence of depression was significantly lower (18%) [11].

The bidirectional relationship between depression and migraine has been observed in previous studies, with
depression being a strong predictor of the progression of migraine [15]. However, the exact mechanism
underlying this association is unclear, but one hypothesis suggests that it may be due to low levels of 5-
hydroxytryptamine (5-HT) or serotonin receptors [19]. As for anxiety, a study conducted in Taif City reported
anxiety as one of the main triggers for migraine attacks [14]. Another study conducted in Jeddah also found
that stress and anxiety accounted for 81.6% of the observed triggering factors for migraines [8].
Furthermore, stress was identified as a migraine trigger in the Taif City study [14].

The concurrent presence of depression, anxiety, and stress with migraine can significantly affect the QoL of
affected individuals. We recommend screening patients with migraines for the presence or development of
these mental health conditions, as well as the need to manage them effectively. It is critical to prevent the
development of anxiety disorders and depression in migraine patients, which can be accomplished by
reducing the number of headache episodes with effective prophylactic pharmacotherapy. We also
recommend that further studies be conducted to better understand the relationship between migraine and
these mental health disorders in order to develop a more coordinated and direct approach to aid in the
diagnosis and management of these conditions.

Limitations
Despite making an effort to obtain accurate, precise, and representative outcomes, this study encountered
certain limitations. Firstly, collecting data using an online questionnaire has inherent limitations. Second, the
majority of the respondents were female (73.7%), Saudi (94.0%), and had a university-level education
(76.1%). Another limitation is that the migraine prevalence in the study sample is relatively small (8.9%).
These factors may have resulted in unintended biases in the findings. It is important to consider these
limitations when interpreting the results of the study and to use caution when generalizing the findings to
other populations or contexts. Nonetheless, this study provides insight into the current situation and
confirms the outcomes of previous global and local research on the subject. The study used standardized
measures to assess migraine headaches, depression, anxiety, and stress, which increases the reliability
and validity of the study findings. More research in this area is required, using different methodologies,
focusing on different sociodemographic characteristics, and exploring other unexplored regions of Saudi
Arabia.

Conclusions
Our study provides valuable insights into the association between migraine and depression, anxiety, and
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stress in the population of Makkah City. The findings highlight the importance of screening and effective
management of mental health conditions in patients with migraine to improve their QoL, as the results
showed a significant association between migraine and depression, anxiety, and stress. Further studies with
a larger sample are warranted in different cities and demographics to better understand the relationship
between these conditions and develop more effective interventions.

Appendices
: ةيدوعسلا ةيبرعلا  ةكلمملا  ةمركملا ، ةكم  ةنيدم  يف  نيغلابلا  نيب  رتوتلاو  قلقلاو  بائتكلاا  عم  يفصنلا  عادصلا  ةقلاع 

ةيعطقم ةسارد  .

Association of Migraine Headache with Depression, Anxiety, and Stress in the Population of Makkah City,
Saudi Arabia: A Cross-Sectional Study (English translation)

بائتكلإا عم  اهطابتراو  ةقيقشلا  ةقلاع  سايق  ىلا  فدهي  يثحب  قيرف  نم  مدقملا  نايبتسلاا  اذه  يف  ةكراشملل  مكوعدن 
ةيدوعسلا ةيبرعلا  ةكلمملا  يف  ةمركملا  ةكم  ةنيدم  يف  نيغلابلا  دنع  رتوتلاو  قلقلاو  .

ةيثحب فادهلأ  اهمادختساو  ةيرسلا  لماكب  اهعم  لماعتلا  متيس  تامولعملا  عيمج  ةيعوطت و  ةساردلا  هذه  يف  ةكراشملا 
دنع هلاسراو  هلامكإ  ءاجرلا  نابيتسلاا  اذه  يف  ةكراشملل  ةقفاوملا  لاح  يف  ةيصخش ، تامولعم  يأ  رشن  متي  نل  .طقف 
هنم ءاهتنلإا  .

مكنواعت نسح  نيركاش  .

This questionnaire is conducted by a research team that aims to measure the association of migraine
headache with depression, anxiety, and stress in Makkah City. All information will be treated with complete
confidentiality and used for research purposes only. No personal information will be published. If you agree
to participate in our study, please complete and send the following questionnaire. Thank you for your
contribution (English translation).

Question Answers

سنجلا  Gender ركذ  Male ىثنأ  Female

رمعلا  Age (years) <18 18-25 26-35 36-45 46-55 >55

ةيسنجلا  Nationality يدوعس  Saudi يدوعس ريغ   Non-Saudi

نكسلا ةنيدم   City of residence ةمركملا ةكم   Makkah ىرخأ  Other

ةيعامتجلإا ةلاحلا   Marital status بزعأ  Single جوزتم  Married قلطم  Divorced لمرأ  Widowed

يساردلا ىوتسملا   Education level
يئادتبا

Primary
طسوتم  Intermediate يوناث  Secondary

يعماج
University

ايلع تاسارد 
Postgraduate

ةفيظولا  Occupation
بلاط

Student
فظوم

Professional
ةرح ةنهم   Self-employed دعاقتم  Retired

لزنم ةبر 
Housewife

فظوم ريغ 
Unemployed

يدوعسلا لايرلاب   ) يرهشلا ةلئاعلا  لخد  ) Family
monthly income (In Saudi Riyal)

0-5,000 5,001-10,000 10,001-15,000
15,001-
20,000

>20,000

TABLE 8: Sociodemographic characteristics.
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Question Answers

نيب رمتست  عادص  تابون  هجاوأ  ام  ةداع 
؟ اهجلاع مدع  دنع  ةعاس   ٤-٧٢ I have
experienced headache attacks
lasting 4-72 hours (untreated or
unsuccessfully treated).

Yes No

؟ ةبونلا هذه  تهجاو  ةرم  مك   How many
times have you experienced the
attacks?

تارم نم ٥  لقأ 
Less than 5
attacks

تارم نم ٥  رثكأ   More than 5 attacks لبق نم  ةبونلا  هذهب  رمأ  مل   I have not
experienced any attacks

يلاتلاك يه  ينهجاوي  يذلا  عادصلا  صئاصخ 
ةباجإ نم  رثكأ  رايتخإ  عيطتست  ))

Headache is characterized by
(you can choose multiple
answers)

عادص
ىلع رصتقم 

فصتنم
سأرلا

Unilateral
location

ةعيبط
عادصلا

ةضبان
Pulsating
quality

ةدش فصو  عيطتسأ 
ةطسوتم نم  مللأا 

ةديدش ىلإ 
Moderate-to-
severe pain
intensity

ةسرامم عم  عادصلا  ةدح  دادزت 
اهبنجت ىلإ  يدؤي  امم  ةيندبلا  تاطاشنلا 
عادصلا ةبون  ةرتف  يف   Aggravation

by or causing avoidance of
routine physical activity

امم يأ  هجاوأ  لا 
قبس  None of

the above

عادصلا ةبون  ءانثأ  ةيلاتلا  ضارعلأا  هجاوأ 
During headache attacks, I have
experienced

غارفتسإ وأ  نايثغ 
Nausea and/or
vomiting

ةءاضلإا وأ  تاوصلأا  هاجت  ةيساسح   Photophobia
and phonophobia

قبس امم  يأ  هجاوأ  None لا 
of the above

ةقباسلا ضارعلأا  دحأ  تهجاو  ةرم  مك 
؟ عادصلا ةبون  ءانثأ   How many times
have you experienced the
previous symptoms during a
headache attack?

تارم نم ٥  لقأ 
Less than 5
attacks

تارم نم ٥  رثكأ   More than 5 attacks
لبق نم  ةبونلا  هذهب  رمأ  مل   I

have not experienced
any symptoms

TABLE 9: ICHD-3 criteria for migraine without aura.
ICHD-3: International Classification of Headache Disorders-3

رتوتلاو قلقلاو ، بائتكلإا ، سايقم  :

يف كيلع  روعشلا  اذه  قابطنإ  ةجرد  نيبي  يذلا  وأ ٣ ) ، ٢ ، ١ ، ٠  ) مقرلا ىلع  ةملاع  عض  مث  ةيلاتلا  صوصنلا  نم  لك  أرقأ 
اهنم يأ  يف  لاًيوط  اًتقو  يضقت  لا  ةئطاخ ، وأ  ةحيحص  تاباجإ  دجوي  لا  يضاملا ، عوبسلأا  .

ةباجلإا دنع  ةيلاتلا  تاريدقتلا  لمعتسا  :

اًتاتب يلع  قبطني  لا  ( ٠.

تاقولأا نم  لاًيلق  وأ  ءيشلا  ضعب  يلع  قبطني  ( ١.

تاقولأا ضعب  وأ  ةظوحلم  ةجردب  يلع  قبطني  ( ٢.

تاقولأا مظعم  وأ  اًدج ، ارًيثك  يلع  قبطني  ( ٣.

DASS-21 questionnaire (English translation):

Please read each statement and circle a number (0, 1, 2, or 3) that indicates how much the statement
applied to you over the past week. There are no right or wrong answers. Do not spend too much time on
any statement.

The rating scale is as follows: 0 - did not apply to me at all. 1 - Applied to me to some degree, or some of
the time. 2 - Applied to me to a considerable degree or a good part of time. 3 - Applied to me very much or
most of the time.
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ةحارلاو ءاخرتسلاا  يف  ةبوعص  تدجو  . I found it hard to wind down. 0 1 2 3

يقلح يف  فافجب  ترعش  . I was aware of dryness of my mouth. 0 1 2 3

قلاطلإا ىلع  ةيباجيإ  رعاشمب  ساسحلإا  يناكمإب  نأ  يل  ودبي  مل  . I couldn’t seem to experience any positive feeling at all. 0 1 2 3

لاًثم يدسج  دوهجمب  مايقلا  نودب  ناثهللا  عيرسلا ، سفنتلا  ةدش   ) سفنتلا يف  ةبوعصب  ترعش  ). I experienced breathing difficulty
(e.g., excessively rapid breathing, breathlessness in the absence of physical exertion). 0 1 2 3

ءايشلأا لمعب  ةردابملا  ذخأب  ةبوعص  تدجو  . I found it difficult to work up the initiative to do things. 0 1 2 3

ثادحلأاو فورظلل  ةطرفم  لعف  ةدر  ىلإ  ليمأ  تنك  . I tended to over-react to situations. 0 1 2 3

لاًثم نيديلاب   ) ةفجرب ترعش  ). I experienced trembling (e.g., in the hands). 0 1 2 3

يبصعلا رتوتلا  لمحت  ىلع  يتردق  نم  ريثكلا  كلهتسأ  يننأب  ترعش   ) ةيبصعلا ةقاطلا  يف  ريثكلا  كلهتسأ  يننأب  ترعش  ). I felt that I was
using a lot of nervous energy. 0 1 2 3

يسفنل اجًارحإ  ببساو  يباصعأ  ىلع  ةرطيسلا  اهيف  دقفأ  دق  فقاوم  نم  افًئاخ  تنك  . I was worried about situations in which I
might panic and make a fool of myself. 0 1 2 3

هيلإ علطتأ  ءيش  يأ  يدل  سيل  نأب  ترعش  . I felt that I had nothing to look forward to. 0 1 2 3

جعزنمو برطضم  يننأب  ترعش  . I found myself getting agitated. 0 1 2 3

ءاخرتسلاا يف  ةبوعص  دجأ  . I found it difficult to relax. 0 1 2 3

مغلاو نزحلاب  ترعش  . I felt downhearted and blue. 0 1 2 3

هب مايقلا  يف  بغرأ  ام  نيبو  ينيب  لوحي  ءيش  يأ  لمحت  عطتسأ  تنك لا  . I was intolerant of anything that kept me from
getting on with what I was doing. 0 1 2 3

ببس نودب  ئجافملا  بعرلا  نم  ةلاح  يف  عوقولا  كشو  ىلع  يننأب  ترعش  . I felt I was close to panic. 0 1 2 3

ءيش يلأ  سامحلاب  روعشلا  تدقف  . I was unable to become enthusiastic about anything. 0 1 2 3

صخشك ةليلق  يتميق  نأب  ترعش  . I felt I wasn’t worth much as a person. 0 1 2 3

ةعرسب ظيغلا  ىلإ  ليمأ  يننأب  ترعش  . I felt that I was rather touchy. 0 1 2 3

لاًثم بلق  ةقد  بايغ  وأ  تاقدلا ، لدعم  يف  ةدايز   ) يدسج دوهجم  نودب  يبلق  تابرضب  ترعش  ). I was aware of the action of my
heart in the absence of physical exertion (e.g., sense of heart rate increase, heart missing a beat). 0 1 2 3

هيجو ببس  يأ  نودب  فوخلاب  ترعش  . I felt scared without any good reason. 0 1 2 3

ىنعم اهل  سيل  ةايحلا  نأب  ترعش  . I felt that life was meaningless. 0 1 2 3

TABLE 10: Depression, Anxiety, and Stress Scale-21 (DASS-21) questionnaire.
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