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Abstract: Primary headaches are more prevalent and associated with several risk factors, such as
chronic diseases, unhealthy lifestyles, smoking, caffeine intake, work, and stress. However, these
factors are not associated with specific headache disorders. We investigated the prevalence of primary
headache disorders and the associated risk factors in Makkah. This cross-sectional study, conducted
over a 6-month period, used an anonymous survey disseminated through online platforms. The
questionnaire was a modified version of a validated questionnaire used to assess headaches in
relation to modifiable and non-modifiable risk factors. In total, 1177 participants aged 18-65 (mean,
31.5 £ 12.6) years were included. Headaches were diagnosed among 44.2% of participants aged
20-59 years, with a high prevalence among young adults; additionally, 71.5% of participants with
headaches reported experiencing headaches for <15 days per month. Chronic headaches were found
in 28.5% of participants. Age, chronic diseases, work, caffeine consumption, and smoking were
associated with having a significant effect on headache prevalence. The prevalence of headaches in
Makkah has increased in comparison to that reported in previous studies. Certain modifiable and
non-modifiable risk factors have been associated with headaches. Headaches impact all life aspects
of individuals and communities. An educational program for professionals and patients can improve
patient outcomes.
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1. Introduction

Headache disorders are a common problem worldwide [1]. These disorders affect
individuals of all age groups and both sexes. Headaches can be a major burden on countries
as they affect individual health and governmental economies [2], with headache disor-
ders being the second cause of disabilities worldwide [3]. Headaches can cause physical,
social, psychological, and economic impacts on individuals and communities [4,5]. The
International Classification of Headache Disorders (ICHD) divides the cause of headaches
into primary and secondary disorders. Primary disorders, as diseases themselves, include
migraine headaches, tension-type headaches, and autonomic cephalgia headaches, such as
cluster headaches and hemicrania continua. In contrast, secondary headaches are symp-
toms of other diseases that could require emergency care, such as infectious diseases (e.g.,
meningitis and encephalitis) or cerebrovascular diseases (e.g., hemorrhagic strokes and
aneurysms). Other types of headaches might require urgent care management similar to
what needs to be undertaken in cases of sinusitis, otitis media, or temporomandibular joint
disorder [6]. Many of these types of headaches have an unknown prevalence in the com-
munity and some previous studies have indicated a lack of knowledge concerning different
types of headaches and the misuse of diagnostic guides among general practitioners [7-9].

However, several cross-sectional studies have found that headache prevalence ranges
from 28.8% to 91.3%, with an overall global prevalence of 52% [2,10,11]. In Saudi Arabia, a
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cross-sectional survey in 2020 showed that the prevalence of headaches was approximately
65.8%, of which a higher prevalence of primary headache disorders was observed [12].
Recent global and national studies revealed that migraines had a prevalence of 14-37.9%
and 4.9% of those diagnosed with migraines suffered from the consequences of the disabil-
ity [13,14]. In addition, cluster headaches have a prevalence of 0.1-1.3% [15].

In 2020, the International Association for the Study of Pain stated that pain is an indi-
vidual experience based on physical, psychological, and social interactions [16]; therefore,
several risk factors can be associated with primary headache disorders and precipitate
headache onset. These factors include sex, lifestyle, marital status, working hours, sleep
deprivation, chronic diseases, psychological disorders, and the excessive use of over-the-
counter analgesic medication [11,17-19].

Headaches can affect all aspects of a person’s life, including physical and psychological
well-being, which can lead to chronic headaches, chronic diseases, and psychiatric disorders,
such as depression, anxiety, stress, and social isolation. These adverse health effects are
expected if the headache disorder is not diagnosed and treated appropriately [20]. Frequent
headache attacks can precipitate the misuse of over-the-counter medications that lead
to rebound headaches. In addition, they can cause physical, social, and psychological
stress that increase the prevalence of chronic headaches. Medication misuse and chronic
headaches can be prevented if acute headache attacks are diagnosed and treated early [21].
Despite the importance of the psychological management of headaches, there is a lack of
psychological support centers for people with chronic headaches [22].

Most primary headache disorders can be managed in the community setting through
medications that are easily accessible. However, general practitioners need knowledge and
experience on when and how to prescribe abortive and preventive medication [7,23]. Fur-
thermore, a general practitioner can diagnose and manage most of the headache disorders
by following guidelines from the ICHD and other headache institutes [24,25]. However, a
previous study showed that general practitioners often lack experience and confidence in
headache diagnosis, as well as knowledge regarding headache management [26]. Conse-
quently, headache management has been negatively influenced by factors such as physi-
cians’ experience, patient compliance, system policies, and lack of medication, which can
be easily overcome to improve the patients’ quality of life [27].

The city of Makkah has a population of approximately 2,079,000 people [28]. A
recent study conducted in Makkah revealed that the headache prevalence among Makkah
population was 8.9%, which was nearly comparable to that of other studies conducted
among the general population in Riyadh, the capital city of Saudi Arabia [12,29]. Most
individuals seek medical advice in public primary care centers, which have limited facilities.
Moreover, there is a lack of headache centers in Makkah to cover the needs of the residents.
Therefore, the exact prevalence of headaches in the general population is unknown because
not all individuals who experience headaches seek treatment. This study aimed to estimate
the prevalence of headache disorders in association with several personal, social, and
lifestyle factors that affect it. Understanding the magnitude of the problem may guide the
establishment of a program that can improve the outcomes for this population.

2. Materials and Methods

This study focused on individuals living in Makkah. Makkabh is a city with a significant
history spanning back centuries. It is the holiest city for all Muslims. The people in Makkah
are Saudis from several cultural backgrounds and this has varied over decades as pilgrims
visited Makkah during the Hajj season. Health facilities in Makkah are provided by
the public and private sectors. Approximately 10 hospitals are available to serve the
population in Makkah. One of them is a tertiary hospital that has a pain center, which
can provide chronic headache management. Otherwise, cases of headaches are treated in
the neurology clinic if the patient is referred by the PHCP; however, the referral can be
delayed when the PHCP fails to comprehend the magnitude of the problem. We conducted
this study to calculate the prevalence of primary headache cases missed or not referred to
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other healthcare facilities according to the diagnosis of the primary healthcare provider
(PHCP). This was a cross-sectional study performed through an anonymous survey that
was communicated over a 6-month period. In this work, a voluntary response sampling
technique was utilized. The questionnaire was distributed electronically through emails
and other social media platforms.

The minimum sample size required for this study was calculated using OpenEpi
(version 3.0) with the following considerations: the population size is approximately
2,115,000 and the confidence interval (CI) level of 95% is maintained. Therefore, the sample
size needed was calculated to be 385 participants.

A modified structured questionnaire from the previous study was used and distributed
anonymously through data collectors on online platforms [30]. The questionnaire included
four sections. The first section included questions concerning the demographic charac-
teristics, namely, age, sex, marital status, education level, income, and chronic disease.
The second section included questions regarding work-related factors. The third section
included questions concerning lifestyle habits. The fourth section included questions re-
garding headache history, diagnosis received, onset, type of headache, duration, number of
onsets, and use of over-the-counter analgesics.

Bioethical approval was obtained for this study from the institutional research ethics
board of Umm Al Qura University.

Data were analyzed using SPSS software (version 22; IBM Corp., Armonk, NY, USA).
Numerical data were presented as means & standard deviations or as medians, depending
on the type of distribution of each variable. Percentages were used for categorical variables.
Chi-squared tests were performed to compare the categorical values.

3. Results

In total, 520 (44.2%) participants reported frequent headaches while 657 (55.8%) did
not report headaches (Figure 1).

Yes, 520 (44.2%)

No, 657 (55.8%)

Figure 1. The prevalence of headaches among the study participants.

A total of 1177 participants were enrolled in this study, of whom more than half were
females (890, 75.6%) between 18 and 65 years old (Table 1). The mean age of participants
was 31.5 £ 12.6 years. Some sociodemographic factors were shown to be significantly
associated with headaches; these included age, marital status, and chronic disease (Table 1).
In addition, headaches showed a significant association with the 40-59 year age group
(p = 0.001) and chronic disease (p = 0.001); moreover, headaches were significantly associ-
ated with married or divorced and widowed individuals (p = 0.001) (Table 1).
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Table 1. Association between headaches and sociodemographic characteristics (n = 1177).
Reported Headache
. . Total
Sociodemographic Data Yes No p-Value
No. (yo No. o/o No. (yo
<20 167 14.2 71 425 9% 57.5
20-39 666 56.6 244 36.6 422 63.4 .
Age (years) 40-59 295 25.1 180 61.0 115 39.0 0.001
>60 49 42 25 51.0 24 49.0
5 Male 287 24.4 138 481 149 51.9 0.1%
ex Female 890 75.6 382 429 508 57.1 :
o Saudi 1039 88.3 452 435 587 56.5
Nationality Non-Saudi 138 117 68 493 70 50.7 0.200
Marital Single 598 50.8 200 334 398 66.6
arita Married 477 405 259 54.3 218 45.7 0.001 *
status Divorced /widowed 102 8.7 61 59.8 4 402
Ed X Below secondary 28 2.4 15 53.6 13 46.4
Fcatllon Secondary 315 26.8 139 441 176 55.9 0.597
eve University /above 834 70.9 366 43.9 468 56.1
; Sufficient 714 60.7 300 420 414 58.0 0.063
neome Insufficient 463 39.3 220 475 243 52.5 :
Chronic Yes 288 245 196 68.1 92 31.9 0.001 *
diseases No 889 75.5 324 36.4 565 63.6 .

* Chi-squared test.

Although there was no significant difference between sex and nationality and the

prevalence of headaches, 48.1% of males reported headaches and 49.3% of non-Saudis

reported headaches (Table 1).
Headache prevalence was significantly associated with working status; half of the

working participants reported headaches (1 = 288, 51.2%; p = 0.001) and more than half
of the non-healthcare workers reported headaches (n = 303, 61.1%; p = 0.001) (Table 2).
In contrast, participants who reported more work hours exhibited a higher prevalence of
headaches. This was observed in participants who worked multiple jobs (1 = 65, 58%) and

>12 h/day (n = 61, 51.3%); however, these results were not significant (Table 2).

Table 2. Association between headaches and work-related factors.

Total Reported Headache
Bio-Demographic Data Yes No p-Value
No. % No. % No. %
. Yes 563 47.8 288 51.2 275 48.8 .
Currently working No 614 522 232 37.8 382 622 0.001
Recent work Yes 45 8.0 28 62.2 17 37.8 0122
dismissal No 518 92.0 260 50.2 258 49.8 :
Student 429 421 120 28.0 309 72.0
Job title Non-healthcare worker 496 48.7 303 61.1 193 38.9 0.001 *
Healthcare worker 93 9.1 46 49.5 47 50.5
. Yes 112 19.9 65 58.0 47 42,0
More than one job No 451 80.1 223 494 28 50.6 0.104
Dail Jstud <8h 543 46.1 237 43.6 306 56.4
aly ;Vor /study 8-12h 515 43.8 222 43.1 293 56.9 0.256
ours >12h 119 10.1 61 51.3 58 48.7

* Chi-squared test.
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Lifestyle was shown to greatly influence headache prevalence. Smokers (n = 119,
54.3%) and ex-smokers (1 = 53, 61.6%) experienced more headaches than non-smokers
(n = 345, 39.9%; p = 0.001) (Table 3). Despite the significant association observed between
caffeine consumption and headache prevalence (p = 0.006), more than half of participants
who drank caffeine (1 = 479, 53.6%) did not report headaches; however, the amount of coffee
consumed seems to be associated with headaches (with 37.1% of non-caffeine drinkers,
43.8% of those drinking 1-2 cups per day, 50.0% of those drinking 3—4 cups per day, and
57% of those drinking >4 cups per day reporting headaches) (Table 3).

Table 3. Association between headaches and lifestyle.

Reported Headache
Total
Bio-Demographic Data Yes No p-Value
No. % No. % No. %
Smoker 219 186 119 543 100 457
Smoking Non-smoker 872 74.1 348 39.9 524 60.1 0.001 *
Ex-smoker 86 7.3 53 61.6 33 384
<7h 792 67.3 364 46.0 428 54.0
Sleep hours >8 h 385 327 156 405 229 505 0078
. . Yes 894 76.0 415 46.4 479 53.6
Caffeine consumption No 283 24.0 105 37.1 178 629 00067
. . 1-2 cups 605 68.0 265 4338 340 56.2
Cups of Cagfg‘:‘te‘i drinks 3-4 cups 192 21.6 96 50.0 96 50.0 0.033
perday >4 cups 93 10.4 53 57.0 40 43.0

* Chi-squared test.

Logistic regression analysis was conducted to examine the relationship between so-
ciodemographic, work-related, and lifestyle variables and the likelihood of experiencing a
headache.

The aforementioned factors were analyzed using multivariate logistic regression
analysis (Table 4), which showed that having a history of chronic disease and coffee
drinking remained an independent risk factor that led to the diagnosis of a headache.
Participants with chronic illnesses were more likely than normal individuals to visit a
healthcare provider and be diagnosed with a headache (OR, 2.580; 95% CI, 1.718-3.874;
p = 0.000). Individuals who regularly consumed coffee were more likely to experience
headaches compared to those who did not drink coffee regularly (OR, 1.800; 95% ClI,
1.218-2.661; p = 0.003).

Our findings showed that non-smoker status, the use of non-steroidal anti-inflammatory
drugs (NSAIDs), the use of paracetamol, and a relatively short duration of using non-
prescribed analgesics (<3 months) were associated with increased protection against
headaches.

Non-smokers were more likely to be protected against experiencing headaches than
ex-smokers (OR, 0.526; 95% CI, 0.282-0.982; p = 0.044). Individuals who used NSAIDs
were three times more likely to be protected against experiencing headaches than those
who used other types of analgesics (OR, 0.032; 95% CI, 0.003-0.353; p = 0.005). Participants
receiving paracetamol were more likely to be protected against experiencing headaches
than those who did not receive paracetamol (OR, 0.466; 95% CI, 0.260-0.836; p = 0.010).

Those with a shorter duration of using non-prescribed analgesics were more likely to
be protected against experiencing headaches compared to those with a longer duration of
use (OR, 0.680; 95% CI, 0.491-0.942; p = 0.020) (Table 4).
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Table 4. Multivariate logistic regression results for headaches and sociodemographic characteristics.

95% CI for Exp(B)
B Sig. Exp(B)

Lower Upper
Age (>60 years) 0.064
Age (<20 years) 0.902 0.079 20.464 0.900 60.750
Age (20-39 years) 0.396 0.400 10.486 0.590 30.743
Age (40-59 years) 0.699 0.135 20.012 0.805 50.028
Sex (Male) —0.260 0.193 0.771 0.522 10.140
Nationality (Saudi) 0.120 0.638 10.127 0.684 10.858
Marital status (Divorced /Widow) 0.183
Single —0.407 0.251 0.665 0.332 10.334
Married —0.016 0.962 0.984 0.509 10.904
Education 0.817
Below secondary 0.459 0.539 1.582 0.366 6.832
Secondary —0.021 0.919 0.979 0.656 1.462
Income (Sufficient) —0.049 0.764 0.952 0.693 1.308
Diseases (Chronic diseases) 0.948 0.000 * 2.580 1.718 3.874
Participants working status ~0.210 0.261 0.811 0.563 1.168
(Working)
Job title (Healthcare worker) 0.001 *
Student —0.433 0.169 0.649 0.350 1.203
Non-healthcare worker 0.447 0.107 1.563 0.908 2.693
Smoking (Ex-smoker) 0.075
Smoker —0.331 0.335 0.718 0.366 1.409
Non-smoker —0.642 0.044 * 0.526 0.282 0.982
Sleeping hours (<7 h) 0.287 0.106 1.332 0.941 1.885
Drinking coffee 0.588 0.003 * 1.800 1.218 2.661
Using unprescribed analgesics for 0.233 0164 1262 0.909 1.752
headaches
Analgesic type 0.005 *
NSAIDs —3.434 0.005 * 0.032 0.003 0.353
Paracetamol group -0.763 0.010* 0.466 0.260 0.836
Muscle relaxant —0.357 0.539 0.699 0.224 2.186
Others 0.049 0.930 1.050 0.356 3.098
Duration of using unprescribed —0.386 0.020 * 0.680 0.491 0.942
analgesics (<3 months)
Source of analgesics (My own self) 0.023
Physician 0.969 0.015* 2.635 1.209 5.743
Pharmacist —0.077 0.686 0.926 0.640 1.342
Family/friends —0.361 0.087 0.697 0.461 1.054
Brochure 0.302 0.513 1.352 0.547 3.339

¥p<0.05.

4. Discussion

In this study, we aimed to examine the prevalence of primary headache disorders
and the associated risk factors in Makkah, Saudi Arabia. The prevalence of headache
disorders is increasing worldwide and almost half of the world’s population is currently af-
fected [2]. The impact of headaches needs to be continuously assessed and managed, owing
to their effect on individuals and economic health expenditures [31,32]. The prevalence of
headaches ranges from 28% to 91.3% in various countries [2,10,11], with an average of 52%
worldwide [2]. The prevalence of headaches in the current study was 44.2%. This result is
different from previous studies performed in several cities in SA, one of them among univer-
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sity employees and students in Riyadh, which found the prevalence was about 82.12% [33].
In contrast, Almalki et al. showed that the prevalence of headaches among Al-Kharj city
residents was 3%, which could be due to the fact that the participants in that study were
selected from an educated population in specific sectors [34]. Moreover, a study includ-
ing all of Saudi Arabia observed that the 1-year prevalence of all headaches was 65.8%.
Furthermore, the prevalence of migraines and tension-type headaches (TTHs) were 25.0%
and 34.1%, which were near the prevalence reported in the current study, 31.7% and 25.2%,
respectively [12]. On the other hand, migraines and TTHs constituted 31.7% and 25.2% of
the headaches reported in the current study, respectively. This minimal difference may be
attributed to misdiagnosis by healthcare providers or misperception by patients because
patients were asked about the diagnosis they received from the HCP in this study [35]. This
possibly highlights the inadequate professional health information concerning headaches
and their different diagnoses, the lack of use of the International Classification of Headache
Disorders-3, which was noticed in a few previous studies, plus, the lack of knowledge
regarding preventive measures that can reduce headache attacks [7,23,26]. There is a need
for greater professional education and health awareness to overcome the misdiagnosis of
headaches and provide satisfying healthcare to patients who suffer from headaches [6,27].
Additionally, more health education regarding headaches and their types can enhance
patients” understandings of their condition. Despite the high prevalence of headaches, no
health awareness campaign is conducted yearly to increase awareness about this global
condition in Saudi Arabia in alignment with the ICHD organization [8,9]. Although a
headache is an idiopathic disorder, certain risk factors can aggravate or precipitate the
onset of headaches. Younger participants were more prone to headaches (p < 0.001); this
was similar to the findings of a previous study in which younger age was a risk factor for
headaches [11]. This can be explained by the stress that the younger population is currently
facing and the pressure arising with the pace of life in addition to multiple distractors that
affect their daily life [36,37]. Marital status was also shown to be significantly associated
with headache prevalence in the current study; married participants had a significantly
lower prevalence of headaches than single participants (p < 0.001). This result was similar
to a previous study, which found that participants who were single had a higher risk of
headache symptoms than married participants in the city of Al-Kharj [34]. In contrast, a
study conducted in 2017 on migraines found that the number of migraine attacks can affect
the rate at which couples break up. The number impacted 8% of break ups, with more
frequent headache attacks per year. In contrast, the same study showed migraines became
more stable with a happy marriage where more than half of the participants were happy
with their partners, which indicated that marriage can be a supportive factor for patients
with headaches if the spouse is supportive [38]. Moreover, the presence of chronic diseases
was found to be significantly associated with headache prevalence (p < 0.001). However,
some studies have found an association between headaches and chronic diseases, such as
diabetes and hypertension, while other studies have not [34,38,39]. A recent study surveyed
the American population to investigate the presence of chronic diseases with migraine
headaches; it demonstrated that people who suffer from migraines have a higher chance of
having other comorbidities, such as stroke, high blood pressure, angina, gastrointestinal
disorders, psychiatric disorders, and insomnia. Additionally, chronic headaches can also
weaken the immune system as frequent headache attacks can lead to more autoimmune dis-
eases and allergic reactions, such as asthma and urticaria [40]. Specifically, chronic diseases
can cause psychological stress and vice versa. Additionally, a strong association between
them has been reported in several studies [41,42]. Work was another factor assessed in the
current study for its association with headaches. The absence of headaches in participants
was 48.8% in working participants and 62.2% in those who were not working; this showed a
significant association between work status and headache prevalence. This is supported by
a previous study conducted in China, which showed that work could affect the prevalence
of headaches [17]. Additionally, in the current study, being a worker showed a significantly
higher association with headaches than not being a worker, which was documented in a
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previous study showing that working status can aggravate headache onset [34]. However,
previous studies have shown that female sex, higher position, sleep deprivation, and work
type have a strong association with metabolic syndrome and headaches among workers.
This resulted in a higher psychological impact owing to headaches, where depression and
anxiety were found to have higher incidents among workers with severe headaches [43].
Moreover, findings from a previous systematic review showed that students in Bangladesh
were at a high risk for developing headaches, which does not agree with our finding
regarding the prevalence of headaches among students [37]. The following factors may
increase the onset of headaches among students: social and academic stress, grade perfor-
mance, sleeping disorders, family income, unhealthy lifestyle habits (i.e., lack of exercise),
eating unhealthy food, and long hours of electronic use in addition to psychological is-
sues [36,37]. The prevalence of headaches at a younger age is considered a risk factor
for developing headaches during adult life [44]. In this study, other well-known factors
that showed a significant association with headaches were smoking (p < 0.001), caffeine
intake (p < 0.006), and the number of caffeinated cups consumed (p < 0.03), in agreement
with the findings of previous studies [34,39]. Despite the debate on this result, a previous
literature review showed an insufficient association between caffeinated beverage intake
and headaches. Although some studies have shown that caffeinated beverages can trigger
migraine attacks [18], other studies have reported that it is safe and effective to treat acute
migraines with caffeine. Moreover, few studies have shown that it is safe to use caffeine
for the treatment of acute headaches in combination with other types of analgesics for an
effective means to abort headaches [18]. Interestingly, the results of this study showed
another significant association between caffeinated beverage consumption and headache
prevalence; however, the number of cups of coffee consumed was the reason for obtaining
variable results [45]. Concerning smoking, a previous study conducted in Korea showed
a significant relationship between smoking and cluster headache severity. It showed that
patients who had never been smokers had less severe attacks and patients who smoked had
severe attacks with longer durations and higher frequencies [46]. The intensity of headaches
reportedly increases with the daily consumption of cigarettes and the number of smoking
years [47]. These results highlight the warning risk of headaches among individuals who
smoke and drink caffeine and are currently students; all of these features are associated with
young age. This means that there is a higher possibility for more future cases of headaches
and the development of their complications, such as having more chronic headaches owing
to medication overuse. Similarly, prolonged use of over-the-counter medications was found
to be associated with a higher duration of headaches [48]. In contrast, using analgesics
of any type for acute headache attacks for a short duration was found to abort the attack
and work as a protective factor against developing a chronic headache. It is known that
appropriate treatment of acute pain can prevent the progression of pain from acute to
chronic [21]. Consequently, this will reduce the physical, social, and psychological impacts
that affect individuals and communities and the impact on the economy [4,5]. This finding
must be taken into consideration and serious action must be taken to reduce the risk fac-
tors associated with headache development, especially among the younger population, to
further reduce the impact of this global problem.

Despite the significant results of this study, it has some limitations. Although this study
presented the patients’” understanding concerning the presence of headaches, it showed
the limited education provided by healthcare providers and the limited understanding of
the participants concerning their headache diagnosis and management. Moreover, data
collection was conducted through personalized data collectors from the general population
to achieve a better understanding regarding population perception and reduce selection
bias. However, financial constraints and the lack of accessibility for electronic collection led
the investigator to use this technique. Future studies comparing results collected from a
community healthcare setting can reduce bias and potentially produce better results.
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5. Conclusions

Headaches are a major health problem worldwide. Understanding the prevalence of
headaches in communities can direct health leaders to make healthcare more accessible
for these individuals. In Makkah, headache prevalence was 44.2%, which is considered
high and is higher than other common health problems, such as diabetes and hypertension.
Many risk factors, such as lifestyle, social characteristics, or previous health conditions, are
known to be associated with headaches. In this study, we found that age, marital status,
presence of chronic disease, work status, being a student, smoking, and drinking caffeinated
beverages are significantly associated with headache disorders in this community. This
warrants more attention from healthcare providers to obtain detailed histories from patients
to appropriately diagnose and treat headaches to prevent further consequences, such as
developing chronic headaches, stress, and medication overuse for headaches. There is
a lack of knowledge concerning diagnosing and managing this global problem and the
appropriate time required for secondary referral. There is an urgent need for improved
professional education and health awareness programs should be organized to improve
the diagnosis, treatment, and outcomes of patients with headaches.

Author Contributions: Both authors confirm that they contributed effectively to the research and
ensured the absence of plagiarism. Conceptualization, conducted research, reviewed research ma-
terials, data collection, writing—original draft preparation, M.H.A. and B.H.A. Data analysis and
interpretation, B.H.A.; writing—review and final draft preparation, M.H.A. and B.H.A. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Umm Al-Qura IRB committee (Approval No. HAPO-02-K-012-2021-
11-819).

Informed Consent Statement: Written informed consent has been obtained from the study partici-
pants for them to participate in this study and for us to use the data mainly for research purposes.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Headache Disorders. Available online: https:/ /www.who.int/news-room/fact-sheets/detail /headache-disorders (accessed on
18 December 2022).

2. Stovner, L.J.; Hagen, K.; Linde, M.; Steiner, T.]. The global prevalence of headache: An update, with analysis of the influences of
methodological factors on prevalence estimates. J. Headache Pain 2022, 23, 34. [CrossRef] [PubMed]

3.  Steiner, T.J.; Stovner, L.].; Jensen, R.; Uluduz, D.; Katsarava, Z. Migraine remains second among the world's causes of disability,
and first among young women: Findings from GBD2019. ]. Headache Pain 2020, 21, 137. [CrossRef] [PubMed]

4.  Pistoia, F; Salfi, F; Saporito, G.; Ornello, R.; Frattale, I.; D"Aurizio, G.; Tempesta, D.; Ferrara, M.; Sacco, S. Behavioral and
psychological factors in individuals with migraine without psychiatric comorbidities. . Headache Pain 2022, 23, 110. [CrossRef]
[PubMed]

5. Fernandez-de-las-Pefias, C.; Florencio, L.L.; Varol, U.; Pareja, J.A.; Ordas-Bandera, C.; Valera-Calero, J.A. Network analysis
reveals that headache-related, psychological and psycho—physical outcomes represent different aspects in women with migraine.
Diagnostics 2022, 12, 2318. [CrossRef]

6. May, A. Hints on diagnosing and treating headache. Dtsch. Aerzteblatt Int. 2018, 115, 299. [CrossRef]

7. Lépez-Bravo, A.; Bellosta-Diago, E.; Viloria-Alebesque, A.; Marin-Gracia, M.; Laguna-Sarrid, J.; Santos-Lasaosa, S. Headache as a
reason for consultation: The primary care perspective. Neurol 2021, 36, 97-602. [CrossRef]

8.  Health Days 2022—Home. Available online: https://www.moh.gov.sa/en/HealthAwareness/healthDay /2022 /Pages/default.
aspx. (accessed on 8 March 2022).

9.  Cluster Headache Awareness Day—21 March—International Headache Society. Available online: https://ihs-headache.org/en/
resources/ cluster-headache-awareness-day-2022-21-march/ (accessed on 12 September 2023).

10. Steiner, T.J.; Stovner, LJ.; Katsarava, Z.; Lainez, ].M.; Lampl, C.; Lantéri-Minet, M.; Rastenyte, D.; de la Torre, E.R.; Tassorelli,

C.; Barre, J.; et al. The impact of headache in Europe: Principal results of the Eurolight project. J. Headache Pain 2014, 15, 31.
[CrossRef]


https://www.who.int/news-room/fact-sheets/detail/headache-disorders
https://doi.org/10.1186/s10194-022-01402-2
https://www.ncbi.nlm.nih.gov/pubmed/35410119
https://doi.org/10.1186/s10194-020-01208-0
https://www.ncbi.nlm.nih.gov/pubmed/33267788
https://doi.org/10.1186/s10194-022-01485-x
https://www.ncbi.nlm.nih.gov/pubmed/36028795
https://doi.org/10.3390/diagnostics12102318
https://doi.org/10.3238/arztebl.2018.0299
https://doi.org/10.1016/j.nrleng.2020.08.003
https://www.moh.gov.sa/en/HealthAwareness/healthDay/2022/Pages/default.aspx.
https://www.moh.gov.sa/en/HealthAwareness/healthDay/2022/Pages/default.aspx.
https://ihs-headache.org/en/resources/cluster-headache-awareness-day-2022-21-march/
https://ihs-headache.org/en/resources/cluster-headache-awareness-day-2022-21-march/
https://doi.org/10.1186/1129-2377-15-31

Biomedicines 2023, 11, 2853 10 of 11

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Schramm, S.; Tenhagen, I.; Schmidt, B.; Holle-Lee, D.; Naegel, S.; Katsarava, Z.; Jockel, K.H.; Moebis, S. Prevalence and risk
factors of migraine and non-migraine headache in older people—Results of the Heinz Nixdorf Recall study. Cephalalgia 2021, 41,
649-664. [CrossRef]

AlJumah, M.; Al Khathaami, A.M.; Kojan, S.; Hussain, M.; Thomas, H.; Steiner, T.J. The prevalence of primary headache disorders
in Saudi Arabia: A cross-sectional population-based study. . Headache Pain 2020, 21, 11. [CrossRef]

Steiner, T.J.; Stovner, L.]. Global epidemiology of migraine and its implications for public health and health policy. Nat. Rev.
Neurol. 2023, 19, 109-117. [CrossRef]

Bamalan, B.A.; Khojah, A.B.; Alkhateeb, L.M.; Gasm, L.S.; Alahmari, A.A.; Alafari, S.A.; Sindi, M.A.; Yaghmour, K.A. Prevalence
of migraine among the general population, and its effect on the quality of life in Jeddah, Saudi Arabia. Saudi Med. J. 2021, 42,
1103-1108. [CrossRef] [PubMed]

Wei, D.Y.; Yuan Ong, ].].; Goadsby, PJ. Cluster headache: Epidemiology, pathophysiology, clinical features, and diagnosis. Ann.
Indian Acad. Neurol. 2018, 21, S3-S8. [PubMed]

IASP Announces Revised Definition of Pain—International Association for the Study of Pain (IASP). Available online: https:
/ /www.iasp-pain.org/publications /iasp-news/iasp-announces-revised-definition-of-pain/ (accessed on 16 July 2020).

Xie, W.; Li, R.; He, M.; Cui, E; Sun, T.; Xiong, J.; Zhao, D.; Na, W.; Liu, R;; Yu, S. Prevalence and risk factors associated with
headache amongst medical staff in South China. ]. Headache Pain 2020, 21, 5. [CrossRef]

Nowaczewska, M.; Wici Nski, M.; Kazmierczak, W.K. The ambiguous role of caffeine in migraine headache: From trigger to
treatment. Nutrients 2020, 12, 2259. [CrossRef]

Nicholson, R.A.; Houle, T.T.; Rhudy, ].L.; Norton, PJ. Psychological risk factors in headache. Headache 2007, 47, 413. [CrossRef]
Schramm, S.H.; Moebus, S.; Lehmann, N.; Galli, U.; Obermann, M.; Bock, E.; Yoon, M.S.; Diener, H.C.; Katsarava, Z. The
association between stress and headache: A longitudinal population-based study. Cephalalgia 2015, 35, 853-863. [CrossRef]
[PubMed]

Murphy, C.; Hameed, S. Chronic Headaches. In StatPearls; StatPearls Publishing: Whitehouse Station, NJ, USA, 2022. Available
online: https://www.ncbi.nlm.nih.gov/books/NBK559083/ (accessed on 31 July 2023).

Holroyd, K.A.; Martin, PR.; Nash, ].M. Psychological treatments of tension-type headaches. In The Headaches; Lippincott Williams
& Wilkins: Philadelphia, PA, USA, 2006; pp. 711-719.

Dabilgou, A.A.; Dravé, A.; Kyelem, ].M.A.; Zoma, A.; Napon, C.; Millogo, A.; Karfo, K.; Kabore, J]. Knowledge, attitudes, and
management of general practitioners of the hospital districts of Ouagadougou about migraine (Burkina Faso). Pain Res. Manag.
2021, 2021, 9327363. [CrossRef]

Becker, W.J.; Findlay, T.; Moga, C.; Scott, N.A.; Harstall, C.; Taenzer, P. Guideline for primary care management of headache in
adults. Can. Fam. Physician 2015, 61, 670.

Steiner, T.J.; Jensen, R.; Katsarava, Z.; Linde, M.; MacGregor, E.A.; Osipova, V.; Paemeleire, K.; Olesen, J.; Peters, M.; Martelletti, P.
Aids to management of headache disorders in primary care (2nd edition): On behalf of the European Headache Federation and
Lifting the Burden: The Global Campaign against Headache. J. Headache Pain 2019, 20, 57. [CrossRef]

Zielman, R.; Veenstra, P.; van Zwet, E.W.; van den Berg, ].5.P. How general practitioners treat migraine patients—Evaluation of a
headache guideline. Cephalalgia 2012, 32, 908-915. [CrossRef]

Mortel, D.; Kawatu, N.; Steiner, T.].; Saylor, D. Barriers to headache care in low- and middle-income countries. eNeurologicalSci
2022, 29, 100427. [CrossRef] [PubMed]

Mecca, Saudi Arabia Metro Area Population 1950-2023. Available online: https://www.macrotrends.net/cities /22426 /mecca/
population (accessed on 8 March 2022).

Babateen, O.; Althobaiti, FS.; Alhazmi, M.A.; Al-Ghamdji, E.; Alharbi, F.; Moffareh, A.K.; Matar, EM.; Tawakul, A.; Samkari,
J.A. Association of Migraine Headache With Depression, Anxiety, and Stress in the Population of Makkah City, Saudi Arabia: A
Cross-Sectional Study. Cureus 2023, 15, €39788. [CrossRef] [PubMed]

Dousset, V.; Maud, M.; Legoff, M.; Radat, F.; Brochet, B.; Dartigues, J.E.; Kurth, T. Probable medications overuse headaches:
Validation of a brief easy-to-use screening tool in a headache centre. J. Headache Pain 2013, 14, 81. [CrossRef]

Petersen, A.S.; Lund, N.; Snoer, A.; Jensen, R.H.; Barloese, M. The economic and personal burden of cluster headache: A controlled
cross-sectional study. J. Headache Pain 2022, 23, 58. [CrossRef] [PubMed]

Law, E.F,; Palermo, T.M.; Zhou, C.; Groenewald, C.B. Economic impact of headache and psychiatric comorbidities on healthcare
expenditures among children in the United States: A retrospective cross-sectional study. Headache 2019, 59, 1504-1515. [CrossRef]
[PubMed]

Muayqil, T.; Al-Jafen, B.N.; Al-Saaran, Z.; Al-Shammari, M.; Alkthiry, A.; Muhammad, W.S.; Murshid, R.; Alanazy, M.H. Migraine
and Headache Prevalence and Associated Comorbidities in a Large Saudi Sample. Eur. Neurol. 2018, 79, 126-134. [CrossRef]
Almalki, D.; Shubair, M.M.; Al-Khateeb, B.F.; Obaid Alshammari, R.A.; Alshahrani, S.M.; Aldahash, R.; Angawi, K.; Alsalamah,
M.; Al-Zahrani, J.; Al-Ghamdi, S.; et al. The prevalence of headache and associated factors in Al-Kharj, Saudi Arabia: A
cross-sectional study. Pain Res. Manag. 2021, 2021, 6682094. [CrossRef]

Dodick, D.W.; Loder, EEW.; Manack Adams, A.; Buse, D.C.; Fanning, K.M.; Reed, M.L.; Lipton, R.B. Assessing barriers to chronic
migraine consultation, diagnosis, and treatment: Results from the Chronic Migraine Epidemiology and Outcomes (CaMEO)
study. Headache 2016, 56, 821-834. [CrossRef]


https://doi.org/10.1177/0333102420977183
https://doi.org/10.1186/s10194-020-1081-1
https://doi.org/10.1038/s41582-022-00763-1
https://doi.org/10.15537/smj.2021.42.10.20210575
https://www.ncbi.nlm.nih.gov/pubmed/34611005
https://www.ncbi.nlm.nih.gov/pubmed/29720812
https://www.iasp-pain.org/publications/iasp-news/iasp-announces-revised-definition-of-pain/
https://www.iasp-pain.org/publications/iasp-news/iasp-announces-revised-definition-of-pain/
https://doi.org/10.1186/s10194-020-1075-z
https://doi.org/10.3390/nu12082259
https://doi.org/10.1111/j.1526-4610.2006.00716.x
https://doi.org/10.1177/0333102414563087
https://www.ncbi.nlm.nih.gov/pubmed/25480807
https://www.ncbi.nlm.nih.gov/books/NBK559083/
https://doi.org/10.1155/2021/9327363
https://doi.org/10.1186/s10194-018-0899-2
https://doi.org/10.1177/0333102412454944
https://doi.org/10.1016/j.ensci.2022.100427
https://www.ncbi.nlm.nih.gov/pubmed/36212617
https://www.macrotrends.net/cities/22426/mecca/population
https://www.macrotrends.net/cities/22426/mecca/population
https://doi.org/10.7759/cureus.39788
https://www.ncbi.nlm.nih.gov/pubmed/37398792
https://doi.org/10.1186/1129-2377-14-81
https://doi.org/10.1186/s10194-022-01427-7
https://www.ncbi.nlm.nih.gov/pubmed/35610587
https://doi.org/10.1111/head.13639
https://www.ncbi.nlm.nih.gov/pubmed/31520418
https://doi.org/10.1159/000487317
https://doi.org/10.1155/2021/6682094
https://doi.org/10.1111/head.12774

Biomedicines 2023, 11, 2853 11 of 11

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Almesned, I.S.; Alqahtani, N.G.; Alarifi, ].A.; Alsaawy, T.N.; Agha, S.; Alhumaid, M.A. Prevalence of primary headache among
medical students at King Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia. ]. Fam. Med. Prim. Care 2018,
7,1193. [CrossRef]

Rafi, A.; Islam, S.; Hasan, M.T.; Hossain, G. Prevalence and impact of migraine among university students in Bangladesh:
Findings from a cross-sectional survey. BMC Neurol. 2022, 22, 68. [CrossRef]

Wachholtz, A.; Bhowmick, A.; Herbert, L.B.; Marcus, D. More is not always better: An epidemiological assessment of migraine
frequency and the impact on relationships. J. Pain Manag. Med. 2017, 3, 126. [CrossRef] [PubMed]

Bigal, M.E.; Sheftell, F.D.; Rapoport, A.M.; Tepper, S.J.; Lipton, R.B. Chronic daily headache: Identification of factors associated
with induction and transformation. Headache 2002, 42, 575-581. [CrossRef] [PubMed]

Buse, D.C.; Reed, M.L.; Fanning, K.M.; Bostic, R.; Dodick, D.W.; Schwedt, T.].; Munjal, S.; Singh, P.; Lipton, R.B. Comorbid and
co-occurring conditions in migraine and associated risk of increasing headache pain intensity and headache frequency: Results of
the migraine in America symptoms and treatment (MAST) study. |. Headache Pain 2020, 21, 23. [CrossRef] [PubMed]

Mariotti, A. The effects of chronic stress on health: New insights into the molecular mechanisms of brain-body communication.
Futur. Sci. OA 2015, 1, FSO23. [CrossRef]

Mohammadi, M.; Ayoobi, E; Khalili, P.; Soltani, N.; La Vecchia, C.; Vakilian, A. Relation of hypertension with episodic primary
headaches and chronic primary headaches in population of Rafsanjan cohort study. Sci. Rep. 2021, 11, 24071. [CrossRef]
Magnavita, N. Headache in the workplace: Analysis of factors influencing headaches in terms of productivity and health. Int. J.
Environ. Res. Public Health 2022, 19, 3712. [CrossRef]

Brna, P; Dooley, J.; Gordon, K.; Dewan, T. The prognosis of childhood headache: A 20-year follow-up. Arch. Pediatr. Adolesc. Med.
2005, 159, 1157-1160. [CrossRef]

Hagen, K.; Thoresen, K.; Stovner, L.J.; Zwart, J.A. High dietary caffeine consumption is associated with a modest increase in
headache prevalence: Results from the Head-HUNT Study. J. Headache Pain 2009, 10, 153-159. [CrossRef]

Chung, P-W.; Park, ].-W.; Sohn, ].-H.; Lee, M.].; Kim, B.-K.; Chu, M.K,; Ahn, J.-Y.; Choi, Y.-].; Song, T.-].; Bae, D.-W.; et al. Smoking
history and clinical features of cluster headache: Results from the Korean Cluster Headache Registry. J. Clin. Neurol. 2021, 17, 229.
[CrossRef]

Qi Gan, W.; Estus, S.; Smith, ].H. Association between overall and mentholated cigarette smoking with headache in a nationally
representative sample. Headache 2016, 56, 511-518. [CrossRef]

Alshareef, M. Factors associated with over-the-counter analgesic overuse among individuals experiencing headache. Clin. Pract.
2002, 12, 714-722. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.4103/jfmpc.jfmpc_240_18
https://doi.org/10.1186/s12883-022-02594-5
https://doi.org/10.35248/2684-1320.17.3.126
https://www.ncbi.nlm.nih.gov/pubmed/30221257
https://doi.org/10.1046/j.1526-4610.2002.02143.x
https://www.ncbi.nlm.nih.gov/pubmed/12482208
https://doi.org/10.1186/s10194-020-1084-y
https://www.ncbi.nlm.nih.gov/pubmed/32122324
https://doi.org/10.4155/fso.15.21
https://doi.org/10.1038/s41598-021-03377-7
https://doi.org/10.3390/ijerph19063712
https://doi.org/10.1001/archpedi.159.12.1157
https://doi.org/10.1007/s10194-009-0114-6
https://doi.org/10.3988/jcn.2021.17.2.229
https://doi.org/10.1111/head.12778
https://doi.org/10.3390/clinpract12050074
https://www.ncbi.nlm.nih.gov/pubmed/36136868

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

