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Abstract 

Background Headaches are frequent neurological disorders that are yet to be unveiled and treated comprehensively 
worldwide. Bearing in mind that the distribution of headache subtypes in neurology clinics (NC) is essential for plan‑
ning appropriate diagnostic and therapeutic approaches, the primary goals of this multi‑centric study are to carry out 
inter‑regional comparisons by using current diagnostic criteria with evaluations of neurologists to delineate headache 
burden.

Methods A cross‑sectional study between April 1 and May 16, 2022 was conducted with the participation of 13 
countries from the Middle East, Asia, and Africa. Patients were included in the study on a specific day each week dur‑
ing five consecutive weeks. All volunteers over the age of 18 and whose primary cause for admission was headache 
were examined. The patients admitted to NC or referred from emergency services/other services were evaluated by 
neurologists by means of the International Classification of Headache Disorders (ICHD‑3) criteria.

Results Among the 13,794 patients encountered in NC, headache was the primary complaint in 30.04%. The head‑
ache patients’ mean age was 42.85 ± 14.89 (18–95 years), and 74.3% were female. According to the ICHD‑3 criteria, 
86.7% of the main group had primary headache disorders, 33.5% had secondary headaches, 4% had painful cranial 
neuropathies along with other facial and headaches, and 5.2% had headaches included in the appendix part show‑
ing some overlapping conditions. While the most common primary headache was migraine without aura (36.8%), 
the most common secondary headache was medication‑overuse headache (MOH) (9.8%). Headaches attributed 
to COVID‑19, its secondary complications, or vaccines continue to occur at rates of 1.2%‑3.5% in current neurology 
practice. Pain severity was significantly lower in Ivory Coast and Sudan than in Türkiye, Turkish Republic of Northern 
Cyprus, Iran, Egypt, Senegal, Tatarstan, and Azerbaijan (p < 0.001).

Conclusions The study showed that migraine is still the most common motive for admissions to NC in different 
regions. Furthermore, MOH, an avoidable disorder, is the most common secondary headache type and appears to be 
a significant problem in all regions. Remarkably, pain perception differs between regions, and pain intensity is lower in 
Africa than in other regions.
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Introduction
Despite some regional differences, headache disor-
ders are a global problem affecting people of all ages 
and races with different incomes and geographic 
regions [1]. In the 2019 Global Burden of Disease 
Study, migraine ranked second alone among the 
causes of disability and first in women under 50 years 
of age [2]. The estimated global prevalence of active 
headache disorder is 52% [3], and headache remains 
to be underestimated, under-recognized, and under-
treated worldwide [1].

Information on the epidemiology of neurological 
disorders, especially in developing countries, is lim-
ited due to the limited resources and the need for 
trained health workers and neurologists [4]. Head-
ache is the most common reason for referral to neu-
rologists [5]. In order to optimize diagnostic and 
therapeutic approaches, it is crucial to know the dis-
tribution of patients with headaches among those 
seeking medical help in neurology clinics (NC) [6]. In 
addition to planning human resources such as physi-
cians, effective training programs on headache should 
be prepared and regulation of health expenditures is 
to be allocated. In studies conducted at different times 
and in other geographic locations, differences in the 
prevalence of headaches are noteworthy. This may 
be due to many parameters such as methodological 
differences. Another variable is concerned with the 
researchers being neurologists or not; and the use of 
different International Classification of Headache Dis-
orders (ICHD) criteria in previous studies [3]. With 
this respect, evaluation of the diagnosis of a neuro-
logical disorder by healthcare professionals other than 
a qualified neurologist or questionnaire-based studies 
may lead to diagnostic mistakes [4].

The aim of this study is to determine the distribution 
of headache in different service areas in NC according 
to the ICHD-3 criteria [7] through neurologists. The 
secondary aim is to update headache distributions with 
the ICHD-3 criteria and to identify all headache sub-
types in admitted patients with headache since the pre-
vious studies were generally performed in accordance 
with the old ICHD-I or ICHD-II criteria. Finally, the 
variation of headache subtypes is scrutinized accord-
ing to the locations where the research was conducted 
and the possible factors that lead to the difference in 
findings.

Methods
This study was designed as a multinational, multicen-
tered and cross-sectional. The patients were admit-
ted to the study on a particular day each week for five 
consecutive weeks between April 01 and May 16, 2022. 
The days of the study were selected using the “Research 
Randomizer Program”. Trained neurologists evaluated 
all patients. Prior to the study, all researchers under-
went a reconstructed briefing about the ICHD-3 criteria. 
Current diagnostic criteria were applied for headaches 
attributed to Coronavirus disease 2019 (COVID-19), 
headaches attributed to complications secondary to 
COVID-19, and headaches attributed to the COVID-
19 vaccine. All volunteer patients over 18 years old and 
whose primary reason for admission was headaches 
were included in the study. The researchers received 
online informed consent forms from all volunteered 
patients. Patients not reporting headaches at admis-
sion, being younger than 18 years, and did not agree to 
participate in the study were excluded. A structured, 
standardized questionnaire was applied to the volunteers 
participating in the study (Head-MENAA Study Ques-
tionnaire-Supplement 1). The neurologists coded head-
ache subtypes in the same questionnaire according to the 
ICHD-3 criteria. We added options for headaches attrib-
uted to COVID-19, complications secondary to COVID-
19, and the COVID-19 vaccine. The last part was left 
open-ended for diagnoses in the appendix that could be 
included in the main text of the classification later.

The invitations were sent to 32 countries from the 
Middle East, Asia, and Africa for their involvement in 
the study. Due to various intervening factors (such as 
Ramadan, summer vacation, and failure to obtain eth-
ics committee approval within the specified time), 
70 researchers from 13 countries were able to take an 
active part in the research. Since 83% of the patients 
participating in the study were from Türkiye, Türkiye 
was evaluated separately to analyze the data more 
accurately. Ivory Coast, Chad, Senegal, Sudan, Ethio-
pia, and Morocco from Africa; Egypt and Iran from the 
Middle East; Tatarstan, Turkish Republic of Northern 
Cyprus, Azerbaijan, and Mongolia from Asia joined 
the study (Fig. 1). The acronym of the study was deter-
mined as Head-MENAA (Middle East, North Africa, 
Asia) by using the initials of the names of the regions 
participating in the study. Ethics committee approval 
was obtained by the study coordinator (H.G.) from 
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the University of Health Sciences, Van Training and 
Research HospitalClinical Research Ethics Commit-
tee (Decision no: 2022/05–01, Date: March 02, 2022). 
The researchers registered all volunteer patients whose 
main motive was headache in their visits. The study 
included the patients arriving on the same day from 
outpatient clinics, neurology service, private clinics, 
and emergency/other service consultations. Headaches 
were categorized under four main headings as primary 
headaches (Part I), secondary headaches (Part II), neu-
ropathies & facial pains (Part III), and appendix (Part 
IV)  (Table  1). Headaches attributed to COVID-19, 
headaches attributed to complications secondary to 
COVID-19, and headaches attributed to the COVID-19 

vaccine were evaluated in the appendix. This arti-
cle contains the initial analysis results of the Head-
MENAA study.

Statistical analysis
Normality control of continuous variables was done with 
the Shapiro–Wilk test. Parametric tests were used for the 
variables that fit the normal distribution, and non-par-
ametric tests were used for the ones that did not. Inde-
pendent Sample t-test and Mann Whitney U test were 
applied for the comparison of two independent groups. 
One-Way ANOVA and Kruskal Wallis tests were used 
to carry out the comparative analysis of more than two 
groups. In addition, Tukey was used as the post-hoc test. 

Fig. 1 Prevalences of headaches in the participating Neurology Clinics in the Middle East, Asia, and Africa (at the bottom left corner)

Table 1 Distribution and clinical characteristics of headache according to Part I‑II‑III and Appendix categories in ICHD‑3

a There were more than one diagnoses in 36.1% of patients

Part I Part II Part III Appendix

The total number of headache patients per 
ICHD-3 groups (%)a

3226 (86.7%) 1246 (33.5%) 149 (4%) 199 (5.3%)

Türkiye (%) 2676 (71.9%) 1036 (27.8%) 118 (3.1%) 156 (4.1%)

The Middle East (%) 199 (5.3%) 77 (2%) 93 (2.6%) 14 (0.4%)

Asia (% 116 (4.5%) 54 (1.5%) 8 (0.2%) 11 (0.3%)

Africa (%) 235 (6.3%) 79(2.1%) 14 (0.3%) 18 (0.5%)

Gender (Female %) 75.2% 73% 72.5% 73.9%

Age (Years: Mean + SD) 42.78 ± 14.82 43.3 ± 14.95 42.99 ± 16.16 42.63 ± 15.59
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The chi-square test was applied in the analysis of categor-
ical data. The analysis of the data was carried out through 
the Statistica 13.5.0.17 program. The statistical signifi-
cance level was taken as p ≤ 0.05.

Results
Overall, headache was the primary referral cause of 
30.04% of the 13,794 patients evaluated by the neurolo-
gists in the study. 81% of the patients were assessed in 
neurology outpatient clinics, 10% in private offices, 2% 
in emergency services, 3% through consultation in other 
services, 2% in general outpatient clinics, and 2% in other 
clinics. The number of patients taking part in the study 
was 3091 from Türkiye, 26 from Ivory Coast, 33 from 
Chad, 27 from Senegal, 54 from Sudan, 60 from Ethiopia, 
62 from Morocco, 74 from Egypt, 151 from Iran, 17 from 
Tatarstan, 56 from the Turkish Republic of Northern 
Cyprus, 16 from Azerbaijan, and 55 from Mongolia. A 
total of 422 patients (377 from Türkiye, 2 from the Mid-
dle East, 5 from Asia, and 38 from Africa) refused to par-
ticipate in the study.

Headache rates observed in NC in the Middle East, 
Asia, and Africa have been shown in Fig. 1.

The mean age of the participants was 42.85 ± 14.89 
(18–95  years), and 74.3% were female patients. The 
number of painful days in the previous month was 
11.73 ± 10.41, and the lifetime painful period was 
5.69 ± 8.34  years. Pain intensity measured by numbered 
visual scale (NVS) was 7.03 ± 1.73. Combined headache 
types (more than one subtype of headache diagnosis) 
were present in 36.1% of the patients. Primary headache 
disorders (Part I in ICHD-3) comprised 23.4% of all eval-
uated patients in NC, and 86.7% of all the patients admit-
ted with headaches. Among patients with a primary 
headache disorder, 75.2% were female. The distribution 
of headache rates by diagnostic categories, regions, and 
demographic characteristics is given in Table 1. Accord-
ing to the ICHD-3 criteria of patients with headaches, 
33.5% had secondary headaches (Part II), 4% of the sub-
jects had painful cranial neuropathies, facial pain and 
other headaches (Part III), and 5.3% had other headache 
subtypes in the Appendix as well as the headaches attrib-
uted to COVID-19, headaches attributed to complica-
tions secondary to COVID-19, and headaches attributed 
to the COVID-19 vaccine (displayed in the Appendix 
of Table  1.  In male patients with headaches, secondary 
headaches were more common than primary headaches 
(p = 0.004). There was no difference between primary 
and secondary headaches regarding age, gender, and pain 
intensity. However, lifetime pain duration in primary 
headaches was 5.80 ± 8.40 years, and it was longer than 
secondary headaches (4.51 ± 7.20 years) (p = 0.036).

Headache severity measured with NVS seems to dif-
fer according to the regions. Pain intensity was signifi-
cantly lower in the African region compared to the other 
regions (p < 0.001). When analyzed separately according 
to the countries, pain severity was significantly lower in 
Ivory Coast and Sudan than in Türkiye, Turkish Repub-
lic of Northern Cyprus, Iran, Egypt, Senegal, Tatar-
stan, and Azerbaijan  (Fig.  2). There was a significant 
difference among the regions regarding lifetime pain 
duration (p < 0.001). Total lifetime pain duration was 
5.84 ± 8.43 years in Türkiye while it is 7.57 ± 10.30 years 
in the Middle East; 4.71 ± 7.62  years in Asia; and 
2.80 ± 3.93 years in Africa. Unlike the lifetime pain dura-
tion being significantly longer in the Middle East than in 
the other regions, it is seen that patients in Turkey are 
likely to suffer from pain longer in Türkiye than in Africa 
(p < 0.001). While the mean lifetime pain duration of both 
primary and secondary headaches was substantially more 
prolonged in the Middle East than in the other regions, 
it was longer in Türkiye than in Africa (p < 0.001). The 
severity of primary headaches was milder in Africa when 
compared to the other regions (p < 0.001). The severity 
of secondary headaches in Africa was again found to be 
significantly lower than the regions of Türkiye and Asia 
(p < 0.013).

The general and regional distribution of headache types 
among patients with headaches according to the ICHD-3 
criteria and categories is summarized in Figs.  3 and 4, 
respectively.

The most common headache subtype among patients 
with headaches evaluated in NC was migraine without 
aura (36.8%). The most common secondary headache 
diagnosis was medication-overuse headache (MOH) 
(9.8%). The most common combination of headaches was 
between migraine and MOH with a rate of 5.7%. MOH 
headache was observed in 10% of patients with migraine 
and 11.9% of patients with TTH. Migraine and TTH were 
observed in an integrated manner in 5.53% of patients 
with headaches. The mean ages in migraine and TTH 
patients were 42.33 ± 14.53 and 43.79 ± 15.20. The mean 
age of onset of headache was 36.08 ± 15.70 in migraine 
patients and 38.33 ± 16.35 in TTH patients. The distribu-
tion of migraine and TTH according to the regions was 
specified in terms of frequency, age, gender, headache 
frequency, severity, and lifetime pain duration in Table 2.

The migraine related headaches are more common 
in Africa than in Türkiye and Asia and also are encoun-
tered more in the Middle East than in Türkiye (p < 0.05). 
The findings in the analysis are found to be significant. 
The mean age of onset of headache was 36.08 ± 15.70 in 
migraine patients, and in terms of gender there was no 
difference across the regions. It was statistically signifi-
cant that the migraine headache frequency was higher 
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Fig. 2 Distribution of mean severity of headache according to countries (*different than Türkiye, Turkish Republic of Northern Cyprus, Iran, Egypt, 
Senegal, Tatarstan, and Azerbaijan, p < 0.001)

Fig. 3 The general distribution of headache types
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in the Middle East than in all regions, and the frequency 
in Türkiye was more than in Africa (p < 0.001). The head-
ache severity was lower in Africa than in all regions, 
which was statistically significant (p < 0.001). Lifetime 
pain duration was significantly shorter in Africa than in 
the Middle East and Türkiye (p < 0.001) (Table 2).

The TTH ratio, higher in Türkiye than in Africa and 
the Middle East, was statistically significant (p = 0.003). 
Besides, it was statistically significant that TTH was 
more common in women in Türkiye, the Middle East, 
and Africa than in Asia (p = 0.03). The mean age of onset 
of headache was 38.33 ± 16.35 in TTH patients. It was 

statistically significant that the TTH headache frequency 
was less in Africa than in all regions (p < 0.001). Head-
ache severity was lower in Africa than in the Middle East 
(p < 0.024), and there was no difference across the regions 
regarding lifetime pain duration (p  =0.098) (Table 2).

In the last part, 5.2% of the patients with headaches 
were diagnosed with the headaches attributed to COVID-
19, headaches attributed to complications secondary to 
COVID-19, and headaches attributed to the COVID-19 
vaccine as stated in the criteria of the appendix part of 
ICHD-3. Among all headache patients, headaches attrib-
uted to COVID-19 were observed in 3.5% meanwhile 

Fig. 4 Distribution of headache types according to regions (1; Migraine, 2; TTH, 3; TACs, 4; Other primary headache disorders, 5; Headache 
attributed to trauma or injury to the head and/or neck, 6; Headache attributed to cranial or cervical vascular disorder, 7; Headache attributed 
to non‑vascular intracranial disorder, 8; Headache attributed to a substance or its withdrawal, 9; Headache attributed to infection, 10; Headache 
attributed to disorder of homeostasis, 11; Headache or facial pain attributed to disorder of the cranium, neck, eyes, ears, nose, sinuses, teeth, mouth 
or other facial or cervical structure, 12; Headache attributed to psychiatric disorder, 13; Painful lesions of the cranial nerves and other facial pain)

Table 2 Distribution of migraine and TTH according to regions in terms of frequency, age, gender, headache frequency and severity, 
and the lifetime pain duration

Each subscript letter denotes a subset of categories whose column proportions/means do differ significantly from each other at the 0.05 level

Türkiye The Middle East Asia Africa p

Migraine (%) 56.3%ab 64.7%b 54.5%a 69.1%a  < 0.001
 The mean age (years) 42.45 ± 14.82 41.09 ± 13.34 43.55 ± 13.57 41.60 ± 13.70 0.549

 Female ratio (%) 76.50% 72.40% 71.80% 68.90% 0.098

 Frequency of headache 11.77 ± 9.67ab 14 ± 10.36a 9.14 ± 8.23a 6.18 ± 8.15ab  < 0.001
 Severity of headache 7.21 ± 1.68a 7.28 ± 1.55a 7.42 ± 1.59a 6.61 ± 1.62a  < 0.001
 Lifetime pain duration 6.38 ± 8.71a 8.10 ± 10.51a 5.32 ± 9.59 2.82 ± 3.92a  < 0.001
TTH (%) 33.5%a 25.3%a 27.8% 25.6%a 0.003
 The mean age (years) 44.13 ± 15.23 39.51 ± 12.56 43.82 ± 15.05 41.87 ± 16.46 0.119

 Female ratio (%) 76.1%a 68.4%a 57.5%a 71.6%a 0.03
 Frequency of headache 12.29 ± 10.15a 13.74 ± 10.52a 11.70 ± 9.08a 5.76 ± 8.68a  < 0.001
 Severity of headache 6.83 ± 1.76 7.40 ± 1.64a 6.82 ± 1.75 6.41 ± 2.13a 0.024
 Lifetime pain duration 5.67 ± 8.33 6.69 ± 10.10 3.86 ± 3.79 3.59 ± 4.48 0.098
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the headaches attributed to complications secondary to 
COVID-19 were observed in 1.2%, and finally the head-
aches attributed to the COVID-19 vaccine were observed 
in 1.5%. The diagnoses included in the appendix were 
not thoroughly specified; general criteria were sufficient 
to make a diagnosis among all physicians. There was lit-
tle need for additional criteria (0.32%), and the criteria 
specified were A11.2.4 Headache attributed to upper cer-
vical radiculopathy, A12.4 Headache attributed to sepa-
ration anxiety disorder, A12.5 Headache attributed to 
panic disorder, A12.9 Headache attributed to a post-trau-
matic stress disorder, A5.8 Acute headache attributed to 
other trauma or injury to the head and/or neck. Accord-
ing to the ICHD-3 criteria, no significant difference was 
observed in all the regions regarding the incidence of 
headache subtypes except migraine and TTH.

Discussion
Headache disorders remain to be under-recognized and 
undertreated especially in developing populations [1, 8–
12]. The patients examined by neurology specialists from 
13 countries took part in the study. Overall, 30.04% of the 
patients were admitted due to headache complaints, and 
there were regional differences. In Türkiye, the 29.29% 
rate was lower compared to 42.8% [13] and 35.1% in out-
patients [14], reported in previous studies conducted in 
Türkiye in 2012 and 2007, respectively. The headache 
rate among all patients in the Middle East was 53.29%, 
which was significantly higher than in other regions 
and could not be compared with previous studies due to 
insufficient data. In our study, this rate was 27.44% in the 
Asian region similar to the findings of a study conducted 
in Bangladesh (24.7%) [15]. On the other hand, the fre-
quency obtained with limited country data from Asia 
is higher than previously reported figures from China 
(19.5%) [11], Saudi Arabia (15.5%) [16], and Thailand 
(9.8%) [17]. In this study the similar results were obtained 
in Africa with a rate of 30.52%. In studies conducted in 
some countries in the African continent, the rates ranged 
from 1.6–31.9% [4, 18–20]. For example, it was reported 
as 1.6% in Ghana, which was low because primary head-
aches were usually managed by primary care physicians 
[18]. Headache rates in Zimbabwe and Zambia were 
11.4% [4] and 19.4% [19], respectively, and lower rates 
might be due to a lack of neurologists and diagnostic 
aid resources [4]. Similar to our study, the prevalence of 
headaches in NC in Cameroon was 31.9% [20]. The fac-
tors that increase the reliability of the frequencies in our 
study are the evaluation of patients by neurologists, pre-
liminary training on diagnostic criteria, active communi-
cation throughout the project, and further analysis that is 
not limited to outpatients.

In our study, the female-male (F: M) proportion was 
2.9:1 in patients who applied to the outpatient clinic with 
headaches, and there was no difference with respect to 
the regions regarding gender distribution  (Fig.  1). This 
rate is close to the findings of the previous studies [14, 
13]. In the study executed in Zimbabwe, the F: M pro-
portion was 1.8:1 lower than this study, yet the female 
dominance was striking [4]. This female dominance in 
neurology clinics does not reflect the gender distribution 
in the general population [14, 21]. The reason is that the 
willingness of men to seek help for headache treatment 
was twice less than that of women [22] as the research 
revealed. The mean age of the patients in our study was 
similar to the studies performed in Asia and Africa [4, 
13].

In our study, the lifetime painful duration was 
5.69 ± 8.34 years. In a study conducted in Burkina Faso, 
this was 4.37 ± 2.72 years, and 61.8% of patients suffered 
from headaches that lasted longer than six months [23]. 
Our patients with headaches reported that they experi-
enced headaches in one-third of a month reflecting the 
burden on their social and personal lives.

The mean NVS score reflecting the severity of head-
ache in our patients was high (7.03 ± 1.73). The pain was 
highly severe in 18% of the patients, severe in 47%, mod-
erate in 34%, and mild in 1%. Severe pain rates reported 
in previous studies were 9.3% in China [11], 41.5% in 
Türkiye [14], and 59.6% in India [10]. In Burkina Faso, 
the pain was very severe in 14.7% of patients with head-
aches, severe in 41.2%, moderate in 31.4%, and mild in 
12.7% [23]. These differences may be due to age, gender, 
sample size, the difference in pain perception, pain scales 
used, and genetic differences. For example, in the study 
conducted in Burkina Faso, the mean NVS score was 
4.8 ± 2.9 in male patients and 6.6 ± 3.7 in female patients. 
While the mean NVS score was 6 ± 3.2 in patients aged 
5–39, it was 5 ± 3 in patients 60 years and older [23]. In 
the study of Ho and Ong, non-Chinese people in Singa-
pore suffered from more severe headaches than the Chi-
nese population [24].

Pain perception and response mechanisms differ 
among individuals [25] and are related to many different 
factors along with culturally differentiated coping mecha-
nisms [26]. In interracial pain perception studies, African 
Americans (AA) generally reported greater pain severity/
intensity than the other races, but the clinical manifesta-
tion may differ [27]. For example, in a study conducted 
on AAs with chest pain, the patients were more likely 
to underestimate their pain and were also less likely to 
report it [28]. This condition often delays emergency care 
[29]. Therefore, clinicians may tend to underestimate and 
misinterpret the presence and intensity of pain in AAs 
[30]. In our study, pain intensity was lower in the African 
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region compared to the other areas. This result may 
reflect the possibility that patients refer to a health clinic 
earlier due to their low tolerance to pain. On the con-
trary, although patients have more severe pain, it can also 
be perceived as a feeling of inferiority. It may be due to 
the inability to express pain adequately as a result of lan-
guage problems or because clinicians underestimate the 
severity of pain. These results obtained from few centers 
in Africa need to be investigated.

In our study lifetime pain duration of the patients 
admitted to NCs was significantly longer in the Mid-
dle East than in the other regions. The duration of pain 
is longer in Türkiye than in Africa. The differences in 
lifetime pain duration can be caused by various factors 
such as sociocultural, economic, and educational differ-
ences. Mechanisms of coping with pain and the dura-
tion may indirectly be reflected in personal and cultural 
differences. For example, a study performed on older 
Korean women revealed that patients associated a dif-
ferent meaning to pain. According to them, chronic 
pain is an inevitable consequence of aging and is not 
considered a problem to be solved [31]. South African 
researchers found that a large proportion of the popula-
tion on the African continent uses traditional medicine 
as their primary source of health care [32]. Therefore, 
the widespread use of conventional remedies may inter-
fere with headache symptoms and diminish the possibil-
ity of referrals to the NCs. Some studies have suggested 
that patients from historically disenfranchised cultures, 
such as Africa, are more resilient to pain and have lower 
expectations of pain and distrust of Western biomedi-
cal interventions for treatment. Similarly, such patients 
probably have socioeconomic disadvantages that hin-
der care access [33, 34]. In order to better analyze these 
results in our research, there is a need for additional 
information acquired from cross-racial studies including 
socioeconomic status, education, and cultural character-
istics. In terms of healthcare providers’ education and 
service procedures, cultural perspectives of the patients, 
their belief and attitudes towards perception of pain and 
management should be taken into account [35].

Primary headaches
Among patients with headaches, the rate of primary 
headaches was 50.1% in China [36], 52.9% in Burkina 
Faso [23], and 78.1% in Iran [8]. In our study, the rate 
of primary headaches among patients was significantly 
higher than in previous studies with 86.7% of patients 
with headaches in NC.

As far as the global prevalence estimate of TTH is 22%, 
that of migraine is 15% [37] is concerned, the disease bur-
den, particularly in chronic disorders such as migraine 
can vary considerably by geography and ethnicity [38]. 

For example, in Mongolia, the crude 1-year prevalence 
of TTH was 29.2% and that of migraine was 24.1% [39]. 
On the other hand, the migraine burden in Africa is pre-
dicted to increase by more than 10% over the next dec-
ade [40]. Despite the prevalence and impact of migraine 
and TTH, they are still diagnosed in less than half of 
patients and are more neglected in those with comorbid 
diseases [11, 22, 41, 42]. Although it has been reported 
that TTH is more common than migraine in population-
based studies, migraine is widely encountered reason 
for referral to specialists than TTH [43–45]. Migraine 
headache was observed more frequently than TTH with 
rates ranging from 41.6% to 80.8% in neurology clinics in 
prior studies [8, 46]. In our research, migraine headache 
was observed more frequently in Africa than in Türkiye 
and Asia, and in the Middle East than in Türkiye. Some 
studies showed a higher prevalence of migraine in Cau-
casians compared to African and Asian Americans [47, 
48]. A meta-analysis also showed that the prevalence of 
migraine in Asia and Africa is lower than in Europe [49]. 
Although the social prevalence of TTH is higher than 
migraine, the higher prevalence of migraine in neurology 
outpatient clinics (NOC) is likely to stem from the sever-
ity of pain in migraine which is so high that it requires 
treatment [50]. In addition, TTH is often thought of as 
a “normal” headache, and many patients self-treat them-
selves with over-the-counter medications [51]. TTH has 
been observed more frequently in Türkiye than in Africa 
and the Middle East (Table  2). Contrary to the higher 
incidence of migraine in NOCs, TTH was observed 
more frequently than in Kuwait, with 29% versus 28.5% 
[52], and in Burkina Faso, with a rate of 27.5% versus 
20.6% [23]. However, migraine was the most common 
primary headache (54.2–67.6%) in all regions in our 
study, and this was followed by TTH headache, with 
a rate of 25.3–33.5% (Table  2). In a study conducted in 
Africa, TTH was observed in 20.4% of patients [23] rang-
ing from 24–34.1% in Asia [8, 11, 46, 53]. In both stud-
ies conducted in Türkiye, the TTH rate was found to 
be 28.9% [14] and 71.5% [13]; the high rate in the sec-
ond study may be due to the study methodology. In our 
research, migraine and TTH were observed in combina-
tion in 5.53% of patients with headaches. The prevalence 
of migraine ranges from 11.3% to 14.4% in women and 
3.6–6.7% in men in the studies conducted in Asia [54]. In 
a prevalence study conducted in Türkiye, the prevalence 
of migraine was 21.8% in women and 10.9% in men [55]. 
While the ratio of F:M was 2.8:1 in a study conducted on 
NOCs in Türkiye [14], it was 2.6:1 in India [53]. These 
results resemble the findings obtained in our study. In 
this study, the mean age in patients with migraine was 42, 
while the mean age of onset of headaches in patients with 
migraine was 36. Migraine had the highest prevalence in 



Page 9 of 15Genc et al. The Journal of Headache and Pain           (2023) 24:24  

East Asia for adult women aged between 30 to 49 [9]. In 
the studies conducted in NOCs, the mean age was 39.2 in 
Türkiye [14] and 42.1 in China [36], which are similar to 
our research. TTH, like migraine, is also more common 
in women and middle-aged adults [23, 36, 46, 56]. In both 
studies carried out in NOCs of India, the mean age of 
migraine patients was younger, 27 and 33.6 years [53, 56]. 
In our research, the mean age of onset was 38, while the 
mean age was 43 for TTH patients. The tendency of TTH 
to be observed more in women is less than in migraine 
[57]. In our study, the F: M ratio in patients with TTH 
was 3.1:1 in Türkiye, 2.6:1 in the Middle East, and 2.5:1 in 
Africa, and it was approximately 1.4:1 with slight female 
dominance in Asia. In the study performed in NOCs in 
China, F: M was 2.2:1 in patients with TTH [37]; this out-
come is highly close to the studies in Pakistan and India 
[46, 56]. The mean age in patients with TTH ranged 
from 40 to 47 in studies of patients in NOC in China and 
India which is similar to our study [11, 36, 56]. In con-
trast, another study from India found that the mean age 
for TTH was younger (25  years) [53]. The lifetime pain 
duration in migraine patients was approximately six years 
in Türkiye, eight years in the Middle East, five years in 
Asia, and three years in Africa (Table 2). In a study con-
ducted in Türkiye in 2005, the mean lifetime headache 
duration in migraine patients in NOCs was 9.4  years 
[14]; in our research, this was meanly 6.16  years in all 
regions, 6.38  years for Türkiye. This striking result was 
attributed to the positive effects of awareness and educa-
tion activities on physicians and patients. Furthermore, 
while the average number of painful days was 7.9 in the 
study conducted in Türkiye [14], this rate was generally 
11.38 days in our research and 11.78 days in Türkiye. This 
may reflect that patients with mild and low-frequency 
headaches often try to cope with the pain independently. 
A study conducted in South Korea showed that only a 
quarter of individuals with migraines applied to a doc-
tor for their headaches, 64.3% of them took medication 
for headaches, and most of them used over-the-counter 
medication [58]. A study in East Asia showed that many 
migraine patients were not diagnosed and did not consult 
a doctor for treatment. This suggests that migraine is still 
underdiagnosed and treated [9].

TACs were detected at a rate of 3.5%, and other pri-
mary headache disorders were measured at a rate of 2.9% 
by neurologists in our study. It was remarkable that there 
was no significant difference across the regions.

Secondary headaches
Secondary headaches were found at a rate of 20.1% in 
Iran [8] and in Burkina Faso at 47.1% [23]. The higher 
incidence of secondary headaches in Africa is primarily 
due to tropical neuro infections [40]. When compared to 

Iran, the higher rate obtained in this study may be due 
to the fact that the physicians included the patients who 
had been examined in the emergency and other ser-
vices besides outpatients in accordance with the meth-
odology. The frequency of secondary headaches in our 
research and their comparison with previous studies are 
given in Table 3. In this study, the frequency of secondary 
headaches was not found to differ across the regions.

The prevalence of  Post-traumatic headaches  is esti-
mated to be approximately 4% of all symptomatic head-
aches [59]. Generally, the rate detected in NOCs is lower 
than this. For example, in a study conducted in Burkina 
Faso, post-traumatic headache was measured as signifi-
cantly higher at 7.8% [23]. Albeit it was found to a lesser 
extent in the African region in our study. This rate in the 
previous studies may be due to sociocultural reasons, 
pain threshold, and accident rates. For example, the risk 
of death from road traffic accidents is the highest in the 
African Region (26.6 per 100,000 population) and the 
lowest in the European Region (9.3 per 100,000 popula-
tion) [60].

Another critical issue is “Headache due to substance 
(use) or withdrawal.” The population prevalence of MOH, 
a sub-title of this group, is approximately 1% [61, 62] and 
becoming a growing problem worldwide [63]. In a study 
conducted in Mongolia, MOH’s age- and gender-adjusted 
prevalence was 5.7% [39]. MOH was the third most com-
mon cause of headaches in a survey among family phy-
sicians [64]. Similarly, in our study, MOH was the third 
most common cause of headaches and the most common 
secondary headache. As there is limited number of stud-
ies on MOH rates, more research is to be conducted on 
the prevalence of MOH among the races.

The epidemiology of headaches in Africa involves more 
secondary headaches primarily due to tropical neuro 
infections such as malaria and meningitis [40]. However, 
no statistically significant difference was found across the 
regions in our study. In addition, the relatively low rate 
in Africa compared to other regions was not expected as 
the most common secondary headache subtype in the 
African region following primary headaches was due to 
infection in a study [40]. These differences may be due to 
the misdiagnosis of primary headaches due to the limited 
availability of neuroimaging methods, especially in Africa 
[23].

Neuropathies & facial pains
In our study, “Neuropathies & Facial Pains” were 
observed in 4%. In prior studies, it was observed at 5.2% 
in India [53] and 3.02% in Türkiye [13], whereas only 
neuralgia was reported in Iran, at 1.2%; in Burkina Faso 
1% [8]. No significant difference was encountered among 
all the regions in our comparative study.
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Appendix
Especially people with primary headache disorders 
experience a headache more commonly than the gen-
eral population in the acute phase of COVID-19 and 
after vaccination [65]. Knowledge on NOCs regarding 
the prevalence of headaches related to COVID-19, its 
complications, and its vaccines are to be enhanced. In a 
meta-analysis on 104,751 COVID-19 patients, the global 
prevalence of headache in COVID-19 patients was 25.2% 
[66]. In our research, headache attributed to COVID-19 
was reported with a frequency of 3.5% among patients 
with headaches. The reason for this difference is that 
other studies were conducted only on COVID-19-pos-
itive patients and were conducted at a time when the 
effect of the pandemic was more intense. In this study 
it was found out that headaches attributed to secondary 
complications of COVID-19 was seen at a rate of 1.2%, 
and there is still no sufficient evidence to classify head-
aches attributed to these complications. Furthermore, in 
our study, headache attributed to COVID-19 vaccines 
was observed at a rate of 1.5%. In a study executed in the 
United Arab Emirates, headaches were observed in 9.6% 
of patients with a higher incidence in female patients 
after the first dose of the COVID-19 vaccine [67]. In 
a study conducted on healthcare workers in Türkiye, 
headache associated with the COVID-19 vaccine was 
observed at a rate of 30.6% [68]. mRNA COVID-19 vac-
cines were used for the first time in the context of vacci-
nation, and a meta-analysis study showed that especially 
mRNA-based SARS-CoV2 vaccines cause more head-
aches than other SARS-CoV2 vaccines [69]. Vaccine-
related headache is not included in the ICHD-3 criteria, 
and it is important to explore this case within the can-
didate criteria. Ekizoglu et al. suggested that COVID-19 
vaccine-related headache is a different and straightfor-
ward secondary headache entity compared to COVID-
19-related headaches as well as pre-existing primary 
headaches of individuals. In addition, some definitions 
of headache, such as concussion, burning, and stabbing, 
did not fully comply with those used in the ICHD criteria 
leading to some difficulties in classification [68].

Implications
We can list the strengths of our work as follows.

• Synchronized evaluation of patients in different geo-
graphic locations by neurologists with a clear proto-
col

• Delivering preliminary training on ICHD-3 criteria 
to physicians before the study,

• Including not only outpatients but also patients 
referred from emergency and other services within 

the work experience of neurologists are to be evalu-
ated.

• Including regions that represent a significant part of 
the world’s geography and are not frequently repre-
sented in previous studies.

• Revealing the significant difference in the pain sever-
ity in different countries by adhering to the same 
scale.

• Reporting the current frequencies of headaches 
related to COVID-19 disease, its secondary compli-
cations, and its vaccine-related headaches in NCs in 
different parts of the world.

Limitations
Although this study is carried out in large geography, 
more countries and centers are required to represent 
the relevant regions fully. Although it is a disadvantage 
that factors such as race, sociocultural level, and educa-
tion that may affect the analysis were not questioned in 
the study, it is inferred that the individuals included in 
the survey generally represent ethnicity in the relevant 
regions. Since our research is hospital-based, it is not 
appropriate to generalize its results to the population. 
Besides, there is easy access to different subspecialties in 
Iran, especially in big cities, so headache sufferers usually 
go to headache specialists. Therefore the recorded cases 
from centers in Iran may not precisely reflect the rate of 
headache patients in the general clinics there.

Conclusion
One out of every three patients who applied to neurology 
clinics complained of headaches. Compared to previous 
studies, the increase in the rate of patients with primary 
headaches among patients with headaches is remark-
able. Pain intensity was lower in the African region com-
pared to the other regions. Lifetime pain duration is 
significantly longer in the Middle East than in the other 
regions as it is in Türkiye than in Africa indicating vari-
ous motives such as healthcare system regulations and 
sociocultural, economic, and educational factors.

Migraine headaches are more common in Africa than 
in Türkiye and Asia and in the Middle East than in Tür-
kiye. TTH has been observed at a higher rate in Türkiye 
than in Africa and the Middle East. MOH is an increas-
ing problem in all regions and is the most common type 
of secondary headache. Although this study reveals that 
the diagnostic capacity of the ICHD-3 criteria is high, 
it is valuable as it supports the evaluation of some addi-
tional criteria in future classifications bearing in mind 
the prevalence of increased headaches in NCs after the 
COVID-19 pandemic is important for developing diag-
nosis and treatment strategies.



Page 12 of 15Genc et al. The Journal of Headache and Pain           (2023) 24:24 

Abbreviations
ICHD  International Classification of Headache Disorders
NC  Neurology Clinic
COVID‑19  Coronavirus Disease 2019
NVS  Numbered Visual Scale
TTH  Tension‑Type Headache
TACs  Trigeminal Autonomic Cephalalgias
MOH  Medication‑overuse headache
F: M  Female: Male
NOC  Neurology Outpatient Clinic
OC  Outpatient Clinic
NOHC  Neurology Outpatient Headache Clinic
AA  African Americans

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s10194‑ 023‑ 01555‑8.

Additional file 1. 

Acknowledgements
We thank the Global Migraine and Pain Society for study design, network sup‑
port, and financial support on article processing. Also, we thank Gizem Tarhan 
for her support in helping to collect data.

Authors’ contributions
Concept and design: HG, AO, BB, HB, DU, IUC, NK, OL, MT. Data acquisition: All 
authors. Clinical diagnosis: All authors. Data analysis: HG, AAO, AO, BB, HB, DU, 
IUC, NK, OL, MT. Interpretation of data: HG, AAO, AO, BB, HB, DU, IUC, NK, OL, 
MT. Drafting of the manuscript: HG, AAO, AO, BB, HB, IUC. Critical revision of 
the manuscript for important intellectual content: HG, AAO, AO, BB, HB, DU, 
IUC, NK, OL, MT. Supervision: HG, AAO, AO, BB, HB, DU, IUC, NK, OL, MT. The 
authors read and approved the final manuscript.

Authors’ information
Authors and Affiliations
University of Health Sciences, Van Training and Research Hospital, Neurology 
Clinic, Van, Türkiye
Hamit Genc, Muhammet Okay Orun, Mustafa Kiraz, Sibel Ozkan, Gokhan 
Gorken
Mersin University Faculty of Medicine, Department of Neurology, Mersin, 
Türkiye
Aynur Ozge, Ozum Yolcu
Istanbul University, Istanbul Faculty of Medicine, EMAR Medical Center, Depart‑
ment of Neurology, Istanbul, Türkiye
Betul Baykan
Gazi University, Faculty of Medicine, Department of Neurology, NÖROM, 
Ankara, Türkiye
Hayrunnisa Bolay, Doga Vuralli
Hacettepe University, Faculty of Medicine, Department of Neurology, Pain and 
Headache Unit, Ankara, Türkiye
Isin UNAL‑CEVIK, Melike Cakan
Istanbul University, Cerrahpasa Faculty of Medicine, Department of Neurology, 
Istanbul, Türkiye
Derya Uluduz
Neuroscience Research Laboratory in Marrakesh Medical School, Cadi Ayyad 
University, Department of Neurology, Marrakesh, Morocco
Najib Kissani
Mongolian National University of Medical Sciences, Department of Neurology, 
Ulaanbaatar, Mongolia
Otgonbayar Luvsannorov
Tehran University of Medical Sciences, Department of Neurology, Tehran, Iran
Mansoureh Togha, Elham Jafari, Somayeh Nasergivehchi
Mersin University, Department of Biostatistics and Medical Informatics, Mersin, 
Türkiye
Asena Ayca Ozdemir
Celal Bayar University Faculty of Medicine, Department of Neurology, Manisa, 
Türkiye
Aysın Kisabay Ak, Fatih Celik

Istanbul Medipol University, School of Medicine, Department of Neurology, 
Istanbul, Türkiye
Burcu Polat, Abdulkadir Ermis, Elmir Khanmammadov
Karadeniz Technical University (KTU), Medical Faculty, Neurology Department
Clinical Neurophysiology Unit, Trabzon, Türkiye
Sibel K. Velioglu, Oznur Kirbasoglu
University of Health Sciences, Konya Beyhekim Training and Research Hospital, 
Neurology Clinic, Konya, Türkiye
Ahmet Kucuk
University of Health Sciences, Sisli Hamidiye Etfal Training and Research Hospi‑
tal, Neurology Clinic, Istanbul, Türkiye
Tuba Cerrahoglu Sirin
University of Health Sciences, Antalya Training and Research Hospital, Neurol‑
ogy Clinic, Antalya, Türkiye
Ruhsen Ocal
Giresun University Faculty of Medicine, Department of Neurology, Giresun, 
Türkiye
Demet Seker, Husniye Aylin Hakyemez, Vedat Ataman Serim
Ankara Bilkent City Hospital, Neurology Clinic, Ankara, Türkiye
Merve Onerli Yener
Bursa Dr. Ayten Bozkaya Spastic Children’s Hospital and Rehabilitation Center, 
Neurology Clinic, Bursa, Türkiye
Sibel Cekic
Maltepe University Faculty of Medicine, Department of Neurology, Istanbul, 
Türkiye
Nilgun Cinar, Miruna Florentina Ates, Sude Kendirli Aslan
Marmara University Pendik Training and Research Hospital, Neurology Clinic, 
Istanbul, Türkiye
Berin Gulatar Turkoglu
Kartal Dr. Lutfi Kirdar City Hospital, Neurology Clinic, Istanbul, Türkiye
Samiye Ulutas, Tulin Akturk
Harran University Faculty of Medicine, Department of Neurology, Sanlıurfa, 
Türkiye
Dilek Agircan, Tulin Gesoglu Demir
Haydarpasa Numune Training and Research Hospital, Neurology Clinic, 
Istanbul, Türkiye
Buse Rahime Hasirci Bayir
Nevsehir State Hospital, Neurology Clinic, Nevsehir, Türkiye
Esra Demir UNAL
University of Health Sciences, Erenkoy Mental and Nervous Diseases Training 
and Research Hospital, Department of Neurology, Istanbul, Türkiye
Fusun Mayda Domac
Umraniye Training and Research Hospital, Neurology Clinic, Istanbul, Türkiye
Gizem Gursoy
University of Health Sciences, Haseki Training and Research Hospital, Neurol‑
ogy Clinic, Istanbul, Türkiye
Ayla Culha Oktar
Bulent Ecevit University Faculty of Medicine, Department of Neurology, 
Zonguldak, Türkiye
Esra Aciman Demirel
University of Kyrenia, Faculty of Medicine, Department of Neurology, Kyrenia, 
Turkish Republic of Northern Cyprus
Pinar Gelener
Al Neelain University, Faculty of Medicine, The National Centre for Neurological 
Science, Khartoum, Sudan
Etedal Ahmed Abu Elbasher Ibrahim
University of Health Sciences, Adana City Training and Research Hospital, 
Neurology Clinic, Adana, Türkiye
Zeynep Selcan Sanli
Cukurova University Faculty of Medicine, Department of Neurology, Adana, Türkiye
Ahmet Evlice
Balıkesir University Faculty of Medicine, Department of Neurology, Balıkesir, 
Türkiye
Nermin Tepe
Istanbul Training and Research Hospital, Neurology Clinic, Istanbul, Türkiye
Tugba Okluoglu
Tanta University Hospital, Center of Psychiatry, Neurology and Neurosurgery, 
Tanta, Egypt
Marwa Yassien Badr
Kastamonu Training and Research Hospital, Neurology Clinic, Kastamonu, Türkiye
Birsel KUL

https://doi.org/10.1186/s10194-023-01555-8
https://doi.org/10.1186/s10194-023-01555-8


Page 13 of 15Genc et al. The Journal of Headache and Pain           (2023) 24:24  

Istanbul University, Istanbul Faculty of Medicine, Department of Neurology, 
Istanbul, Türkiye
Ozgu Kizek, Esme Ekizoglu, Elif Kocasoy Orhan
National Reference Teaching Hospital of N’Djamena, Department of Neurol‑
ogy, N’Djamena, Chad
Foksouna Sakadi
Addis Ababa University, College of Health Sciences, Tikur Anbessa Hospital, 
Department of Neurology, Addis Ababa, Ethiopia
Michael Tesfaye Ketema, Yared Mamushet Yifru, Binyam Alemayehu, Dereje Melka
Ain Shams University and Neuromed Clinics, Cairo, Egypt
Ramez Reda Moustafa, Ahmed Gomaa Nowar
Fann Hospital of Dakar, Neurology Clinic, Dakar, Sénégal
Seck Lala
Center Universal Hospital de Cocody, Neurology Clinic, Abidjan, Ivory Coast
Agbo Panzo Segla Achi Cedric
Kutahya Health Sciences University, Neurology Clinic, Kutahya, Türkiye
Sibel Canbaz Kabay
City Clinical Hospital, Neurology Clinic, Kazan, Russia
Valeeva Kadria Gumanovna
Neurological Clinic “New Technologies LTD,”Baku, Azerbaijan
Ilaha Azizova

Funding
Not applicable.

Availability of data and material
All data and materials generated in this study are available upon request.

Declarations

Ethics approval and consent to participate
Ethics committee approval was obtained by the study coordinator (HG) from 
University of Health Sciences, Van Training and Research Hospital Clinical 
Research Ethics Committee (Decision no: 2022/05–01, Date: March 02, 2022). 
Researchers got online informed consent forms from all volunteered patients.

Consent for publication
Not applicable.

Competing interests
The authors report no conflict of interest concerning the materials or methods 
used in this study or the findings specified in this paper.

Author details
1 Van Training and Research Hospital, University of Health Sciences, Van, Turkey. 
2 Istanbul Faculty of Medicine, EMAR Medical Center, Istanbul University, 
Istanbul, Turkey. 3 Faculty of Medicine, Department of Neurology and Algol‑
ogy, Gazi University, NOROM, Ankara, Turkey. 4 Medical Faculty, Department 
of Neurology, Istanbul University‑Cerrahpaşa, Istanbul, Turkey. 5 Faculty 
of Medicine, Department of Neurology, Hacettepe University, Ankara, Turkey. 
6 Neuroscience Research Laboratory in Marrakesh Medical School, Cadi Ayyad 
University, Marrakech, Morocco. 7 Department of Neurology, Mongolian 
National University of Medical Sciences, Ulaanbaatar, Mongolia. 8 Department 
of Neurology, Tehran University of Medical Sciences, Tehran, Iran. 9 Department 
of Biostatistics and Medical Informatics, University of Mersin, Mersin, Turkey. 
10 Faculty of Medicine, Department of Neurology, Mersin University, Mersin, 
Turkey. 

Received: 17 January 2023   Accepted: 24 February 2023

References
 1. Headache disorders (who.int). https:// www. who. int/ news‑ room/ fact‑ 

sheets/ detail/ heada che‑ disor ders. Accessed 24 Nov 2022
 2. Steiner TJ, Stovner LJ, Jensen R, Uluduz D, Katsarava Z (2020) Migraine 

remains second among the world’s causes of disability, and first among 
young women: findings from GBD2019. J Headache Pain 21(1):1–4. 
https:// doi. org/ 10. 1186/ s10194‑ 020‑ 01208‑0

 3. Stovner LJ, Hagen K, Linde M, Steiner TJ (2022) The global prevalence of 
headache: an update, with analysis of the influences of methodological 
factors on prevalence estimates. J Headache Pain 23(1):1–17. https:// doi. 
org/ 10. 1186/ s10194‑ 022‑ 01402‑2

 4. Vyas MV, Wong A, Yang JM, Thistle P, Lee L (2016) The spectrum of neuro‑
logical presentations in an outpatient clinic of rural Zimbabwe. J Neurol 
Sci 362:263–265. https:// doi. org/ 10. 1016/j. jns. 2016. 01. 065

 5. Burke JF, Skolarus LE, Callaghan BC, Kerber KA (2013) Choosing Wisely: 
Highest‑cost tests in outpatient neurology. Ann Neurol 73(5):679–683. 
https:// doi. org/ 10. 1002/ ana. 23865

 6. Gesztelyi G, Bereczki D (2004) Primary headaches in an outpatient neurol‑
ogy headache clinic in East Hungary. Eur J Neurol 11(6):389–395. https:// 
doi. org/ 10. 1111/j. 1468‑ 1331. 2004. 00800.x

 7. The International Classification of Headache Disorders ‑ ICHD‑3. https:// 
ichd‑3. org/. Accessed 27 Nov 2022

 8. Bahrami P, Zebardast H, Zibaei M, Mohammadzadeh M, Zabandan N 
(2012) Prevalence and characteristics of headache in Khoramabad. Iran 
Pain Physician 15(4):327–332

 9. Takeshima T, Wan Q, Zhang Y, Komori M, Stretton S, Rajan, et al (2019) 
Prevalence, burden, and clinical management of migraine in China, 
Japan, and South Korea: a comprehensive review of the literature. J 
Headache Pain 20(1):1–15. https:// doi. org/ 10. 1186/ s10194‑ 019‑ 1062‑4

 10. Panda S, Tripathi M (2005) Clinical profile of migraineurs in a referral 
centre in India. JAPI 53:111–115

 11. Li X, Zhou J, Tan G, Wang Y, Ran L, Chen L (2012) Clinical characteristics of 
tension‑type headache in the neurological clinic of a university hospital in 
China. Neurol Sci 33(2):283–287. https:// doi. org/ 10. 1007/ s10072‑ 011‑ 0675‑4

 12. Saylor D, Steiner TJ (2018) The global burden of headache. Semin Neurol 
38(02):182–190. https:// doi. org/ 10. 1055/s‑ 0038‑ 16469 46. (Thieme Medi‑
cal Publishers)

 13. Benbir G, Karadeniz D, Göksan B (2012) The characteristics and subtypes 
of headache in relation to age and gender in a rural community in East‑
ern Turkey. Agri 24(4):145–152. https:// doi. org/ 10. 5505/ agri. 2012. 85579

 14. Baykan B, Ertas M, Karli N, Akat‑Aktas S, Uzunkaya O, Zarifoglu M et al 
(2007) The burden of headache in neurology outpatient clinics in Turkey. 
Pain Pract 7(4):313–323. https:// doi. org/ 10. 1111/j. 1533‑ 2500. 2007. 00154.x

 15. Chowdhury RN, Hasan AH, Rahman KM, Shyfullah M, Deb SR, Amin MA 
et al (2012) Spectrum of neurological disorders: experience in specialized 
outpatient clinic in Bangladesh. J Med 13(1):39–42. https:// doi. org/ 10. 
3329/ jom. v13i1. 10045

 16. Al‑Khamis FA (2016) Spectrum of neurological disorders: Neurology 
clinic experience of university tertiary care hospital. Spectrum 5(1):11–14. 
https:// doi. org/ 10. 4103/ 2278‑ 0521. 182859

 17. Boongird P, Soranastaporn S, Menken M, Vejjajiva A (1993) The practice of 
neurology in Thailand: a different type of medical specialist. Arch Neurol 
50(3):311–312. https:// doi. org/ 10. 1001/ archn eur. 1993. 00540 03007 5018

 18. Sarfo FS, Akassi J, Badu E, Okorozo A, Ovbiagele B, Akpalu A (2016) Profile 
of neurological disorders in an adult neurology clinic in Kumasi, Ghana. 
Eneurologicalsci 3:69–74. https:// doi. org/ 10. 1016/j. ensci. 2016. 03. 003

 19. Siddiqi OK, Atadzhanov M, Birbeck GL, Koralnik IJ (2010) The spectrum 
of neurological disorders in a Zambian tertiary care hospital. J Neurol Sci 
290(1–2):1–5. https:// doi. org/ 10. 1016/j. jns. 2009. 12. 022

 20. Tegueu CK, Nguefack S, Doumbe J, Fogang YF, Mbonda PC, Mbonda E 
(2013) The spectrum of neurological disorders presenting at a neurology 
clinic in Yaoundé, Cameroon. Pan Afr Med J 14:148. https:// doi. org/ 10. 
11604/ pamj. 2013. 14. 148. 2330

 21. Karli N, Ertas M, Baykan B, Uzunkaya O, Saip S, Zarifoglu M, Siva A (2007) 
The validation of ID Migraine™ screener in neurology outpatient clin‑
ics in Turkey. J Headache Pain 8(4):217–223. https:// doi. org/ 10. 1007/ 
s10194‑ 007‑ 0397‑4

 22. Linet MS, Celentano DD, Stewart WF (1991) Headache characteristics 
associated with physician consultation: a population‑based survey. Am J 
Prev Med 7(1):40–46. https:// doi. org/ 10. 1016/ S0749‑ 3797(18) 30964‑4

 23. Dabilgou AA, Dravé A, Kyelem JMA, Sawadogo Y, Napon C, Millogo A, 
Kaboré J (2020) Frequency of headache disorders in neurology outpa‑
tients at YalgadoOuedraogo University teaching hospital. A 3‑month 
prospective cross‑sectional study. SN Compr Clin Med 2(3):301–307. 
https:// doi. org/ 10. 1007/ s42399‑ 020‑ 00238‑8

 24. Ho KH, Ong BK (2001) Headache characteristics and race in Singapore: 
results of a randomized national survey. Headache J Head Face Pain 
41(3):279–284. https:// doi. org/ 10. 1046/j. 1526‑ 4610. 2001. 11100 6279.x

https://www.who.int/news-room/fact-sheets/detail/headache-disorders
https://www.who.int/news-room/fact-sheets/detail/headache-disorders
https://doi.org/10.1186/s10194-020-01208-0
https://doi.org/10.1186/s10194-022-01402-2
https://doi.org/10.1186/s10194-022-01402-2
https://doi.org/10.1016/j.jns.2016.01.065
https://doi.org/10.1002/ana.23865
https://doi.org/10.1111/j.1468-1331.2004.00800.x
https://doi.org/10.1111/j.1468-1331.2004.00800.x
https://ichd-3.org/
https://ichd-3.org/
https://doi.org/10.1186/s10194-019-1062-4
https://doi.org/10.1007/s10072-011-0675-4
https://doi.org/10.1055/s-0038-1646946
https://doi.org/10.5505/agri.2012.85579
https://doi.org/10.1111/j.1533-2500.2007.00154.x
https://doi.org/10.3329/jom.v13i1.10045
https://doi.org/10.3329/jom.v13i1.10045
https://doi.org/10.4103/2278-0521.182859
https://doi.org/10.1001/archneur.1993.00540030075018
https://doi.org/10.1016/j.ensci.2016.03.003
https://doi.org/10.1016/j.jns.2009.12.022
https://doi.org/10.11604/pamj.2013.14.148.2330
https://doi.org/10.11604/pamj.2013.14.148.2330
https://doi.org/10.1007/s10194-007-0397-4
https://doi.org/10.1007/s10194-007-0397-4
https://doi.org/10.1016/S0749-3797(18)30964-4
https://doi.org/10.1007/s42399-020-00238-8
https://doi.org/10.1046/j.1526-4610.2001.111006279.x


Page 14 of 15Genc et al. The Journal of Headache and Pain           (2023) 24:24 

 25. Gatchel RJ, McGeary DD, McGeary CA, Lippe B (2014) Interdisciplinary 
chronic pain management: past, present, and future. Am Psychol 
69(2):119. https:// doi. org/ 10. 1037/ a0035 514

 26. Pillay T, van Zyl HA, Blackbeard D (2014) Chronic pain perception and 
cultural experience. Procedia Soc Behav Sci 113:151–160. https:// doi. org/ 
10. 1016/j. sbspro. 2014. 01. 022

 27. Green CR, Hart‑Johnson T (2012) The association between race and 
neighborhood socioeconomic status in younger Black and White adults 
with chronic pain. J Pain 13(2):176–186. https:// doi. org/ 10. 1016/j. jpain. 
2011. 10. 008

 28. Strogatz DS (1990) Use of medical care for chest pain: differences 
between blacks and whites. Am J Public Health 80(3):290–294. https:// 
doi. org/ 10. 2105/ AJPH. 80.3. 290

 29. Finnegan JR Jr, Meischke H, Zapka JG, Leviton L, Meshack A, Benjamin‑
Garner R et al (2000) Patient delay in seeking care for heart attack symp‑
toms: findings from focus groups conducted in five US regions. Prev Med 
31(3):205–213. https:// doi. org/ 10. 1006/ pmed. 2000. 0702

 30. Anderson KO, Green CR, Payne R (2009) Racial and ethnic disparities in 
pain: causes and consequences of unequal care. J Pain 10(12):1187–1204. 
https:// doi. org/ 10. 1016/j. jpain. 2009. 10. 002

 31. Dickson GL, Kim JI (2003) Reconstructing a meaning of pain: Older 
Korean American women’s experiences with the pain of osteoarthritis. 
Qual Health Res 13(5):675–688. https:// doi. org/ 10. 1177/ 10497 32303 
01300 5006

 32. Peltzer K, Onoya D, Makonko E, Simbayia L (2014) Prevalence and accept‑
ability of male circumcision in South Africa. Afr J Trad Compl Alt Med 
11(4):126–130. https:// doi. org/ 10. 4314/ ajtcam. v11i4. 19

 33. Baker TA, Buchanan NT, Corson N (2008) Factors influencing chronic pain 
intensity in older black women: Examining depression, locus of control, 
and physical health. J Womens Health 17(5):869–878. https:// doi. org/ 10. 
1089/ jwh. 2007. 0452

 34. Bates MS, Edwards WT, Anderson KO (1993) Ethnocultural influences on 
variation in chronic pain perception. Pain 52(1):101–112. https:// doi. org/ 
10. 1016/ 0304‑ 3959(93) 90120‑E

 35. Miller ET, Abu‑Alhaija DM (2019) Cultural influences on pain perception 
and management. Pain Manag Nurs 20(3):183–184. https:// doi. org/ 10. 
1016/j. pmn. 2019. 04. 006

 36. Wang Y, Zhou J, Fan X, Li X, Ran L, Tan G et al (2011) Classification 
and clinical features of headache patients: an outpatient clinic study 
from China. J Headache Pain 12(5):561–567. https:// doi. org/ 10. 1007/ 
s10194‑ 011‑ 0360‑2

 37. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M et al (2012) 
Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and 
injuries 1990–2010: a systematic analysis for the Global Burden of Disease 
Study 2010. Lancet 380(9859):2163–2196. https:// doi. org/ 10. 1016/ S0140‑ 
6736(12) 61729‑2

 38. Mossey JM (2011) Defining racial and ethnic disparities in pain manage‑
ment. Clin Orthop Relat Res 469(7):1859–1870. https:// doi. org/ 10. 1007/ 
s11999‑ 011‑ 1770‑9

 39. Luvsannorov O et al (2019) Primary headache disorders among the adult 
population of Mongolia: prevalences and associations from a population‑
based survey. J Headache Pain 20(1):1–9. https:// doi. org/ 10. 1186/ 
s10194‑ 019‑ 1061‑5

 40. Woldeamanuel YW, Andreou AP, Cowan RP (2014) Prevalence of migraine 
headache and its weight on neurological burden in Africa: a 43‑year sys‑
tematic review and meta‑analysis of community‑based studies. J Neurol 
Sci 342(1–2):1–15. https:// doi. org/ 10. 1016/j. jns. 2014. 04. 019

 41. Leonardi M, Steiner TJ, Scher AT, Lipton RB (2005) The global burden 
of migraine: measuring disability in headache disorders with WHO’s 
Classification of Functioning, Disability and Health (ICF). J Headache Pain 
6(6):429–440. https:// doi. org/ 10. 1007/ s10194‑ 005‑ 0252‑4

 42. Menken M, Munsat TL, Toole JF (2000) The global burden of disease 
study: implications for neurology. Arch Neurol 57(3):418–420. https:// doi. 
org/ 10. 1001/ archn eur. 57.3. 418

 43. Sanin LC, Mathew NT, Bellmeyer LR, Ali S (1994) The International Head‑
ache Society (IHS) headache classification as applied to a headache clinic 
population. Cephalalgia 14(6):443–446. https:// doi. org/ 10. 1046/j. 1468‑ 
2982. 1994. 14064 43.x

 44. Gracia‑Naya M (2000) Chronic tension headache in the neurological 
outpatient clinics. Rev Neurol 31(10):929–932

 45. Lavados PM, Tenhamm E (2001) Consulting behaviour in migraine and 
tension‑type headache sufferers: a population survey in Santiago. Chile 
Cephalalgia 21(7):733–737. https:// doi. org/ 10. 1111/j. 1468‑ 2982. 2001. 
00217.x

 46. Murtaza M, Kisat M, Daniel H, Sonawalla AB (2009) Classification and clinical 
features of headache disorders in Pakistan: a retrospective review of clinical 
data. PloS one 4(6):e5827. https:// doi. org/ 10. 1371/ journ al. pone. 00058 27

 47. Lipton RB, Stewart WF, Diamond S, Diamond ML, Reed M (2001) 
Prevalence and burden of migraine in the United States: data from the 
American Migraine Study II. Headache J Head Face Pain 41(7):646–657. 
https:// doi. org/ 10. 1046/j. 1526‑ 4610. 2001. 04100 7646.x

 48. Perry Carson AL, Rose KM, Sanford CP, Ephross SA, Stang PE, Hunt KJ et al 
(2004) Lifetime prevalence of migraine and other headaches lasting 4 or 
more hours: the Atherosclerosis Risk in Communities (ARIC) study. Head‑
ache J Head Face Pain 44(1):20–28. https:// doi. org/ 10. 1111/j. 1526‑ 4610. 
2004. 04005.x

 49. Scher AI, Stewart WF, Lipton RB (1999) Migraine and headache: a meta‑
analytic approach. Epidemiology of pain 159:170

 50. Gupta R, Bhatia MS (2011) Comparison of clinical characteristics of 
migraine and tension type headache. Indian J Psychiatry 53(2):134. 
https:// doi. org/ 10. 4103/ 0019‑ 5545. 82538

 51. Fumal A, Schoenen J (2008) Tension‑type headache: current research and 
clinical management. Lancet Neurol 7(1):70–83. https:// doi. org/ 10. 1016/ 
S1474‑ 4422(07) 70325‑3

 52. Al‑Hashel JY, Ahmed SF, Alroughani R (2017) Prevalence of primary head‑
ache disorders in Kuwait. Neuroepidemiology 48(3–4):138–146. https:// 
doi. org/ 10. 1159/ 00047 8892

 53. Agarwal V, Chaurasia RN, Mishra VN, Joshi D, Misra S (2013) Clinical profile 
of headache from a tertiary care center in eastern India. Int J Gen Med 
Pharm IJGMP 2(3):9–14

 54. Wang SJ (2003) Epidemiology of migraine and other types of headache 
in Asia. Curr Neurol Neurosci Rep 3(2):104–108. https:// doi. org/ 10. 1007/ 
s11910‑ 003‑ 0060‑7

 55. Siva A (1998) for the Turkish Study Group for the Epidemiology of Head‑
ache. Neurology 50(Suppl 4):225

 56. Nadig R et al (2019) Outpatient burden of neurological disorders: A 
prospective evaluation of 1500 patients. Neurol India 67(3):708. https:// 
doi. org/ 10. 4103/ 0028‑ 3886. 263249

 57. Manzoni GC, Stovner LJ (2010) Epidemiology of headache. Handb 
Clin Neurol 97:3–22. https:// doi. org/ 10. 1016/ S0072‑ 9752(10) 97001‑2. 
(Elsevier)

 58. Roh JK, Kim JS, Ahn YO (1998) Epidemiologic and clinical characteristics 
of migraine and tension‑type headache in Korea. Headache J Head Face 
Pain 38(5):356–365. https:// doi. org/ 10. 1046/j. 1526‑ 4610. 1998. 38053 56.x

 59. Seifert TD, Evans RW (2010) Posttraumatic headache: a review. Curr Pain 
Headache Rep 14(4):292–298. https:// doi. org/ 10. 1007/ s11916‑ 010‑ 0117‑7

 60. List of countries by traffic‑related death rate ‑ Wikipedia. https:// en. wikip 
edia. org/ wiki/ List_ of_ count ries_ by_ traffi c‑ relat ed_ death_ rate. Accessed 
11 Dec 2022

 61. Castillo J, Muñoz P, Guitera V, Pascual J (1999) Epidemiology of chronic 
daily headache in the general population. Headache J Head Face Pain 
39(3):190–196. https:// doi. org/ 10. 1046/j. 1526‑ 4610. 1999. 39031 90.x

 62. Lu S, Fuh JL, Chen WT, Juang KD, Wang SJ (2001) Chronic daily headache 
in Taipei, Taiwan: prevalence, follow‑up and outcome predictors. Cephala‑
lgia 21(10):980–986. https:// doi. org/ 10. 1046/j. 1468‑ 2982. 2001. 00294.x

 63. Diener HC, Limmroth V (2004) Medication‑overuse headache: a world‑
wide problem. Lancet Neurol 3(8):475–483. https:// doi. org/ 10. 1016/ 
S1474‑ 4422(04) 00824‑5

 64. Rapoport A, Stang P, Gutterman DL, Cady R, Markley H, Weeks R et al 
(1996) Analgesic rebound headache in clinical practice: data from a 
physician survey. Headache J Head Face Pain 36(1):14–19. https:// doi. org/ 
10. 1046/j. 1526‑ 4610. 1996. 36010 14.x

 65. Caronna E et al (2023) Headache attributed to SARS‑CoV‑2 infec‑
tion, vaccination and the impact on primary headache disorders 
of the COVID‑19 pandemic: A comprehensive review. Cephalalgia 
43(1):03331024221131337. https:// doi. org/ 10. 1177/ 03331 02422 11313 37

 66. Mutiawati E, Syahrul S, Fahriani M, Fajar JK, Mamada SS, Maliga HA et al 
(2020) Global prevalence and pathogenesis of headache in COVID‑19: A 
systematic review and meta‑analysis. F1000Research 9:1316. https:// doi. 
org/ 10. 12688/ f1000 resea rch. 27334.2

https://doi.org/10.1037/a0035514
https://doi.org/10.1016/j.sbspro.2014.01.022
https://doi.org/10.1016/j.sbspro.2014.01.022
https://doi.org/10.1016/j.jpain.2011.10.008
https://doi.org/10.1016/j.jpain.2011.10.008
https://doi.org/10.2105/AJPH.80.3.290
https://doi.org/10.2105/AJPH.80.3.290
https://doi.org/10.1006/pmed.2000.0702
https://doi.org/10.1016/j.jpain.2009.10.002
https://doi.org/10.1177/1049732303013005006
https://doi.org/10.1177/1049732303013005006
https://doi.org/10.4314/ajtcam.v11i4.19
https://doi.org/10.1089/jwh.2007.0452
https://doi.org/10.1089/jwh.2007.0452
https://doi.org/10.1016/0304-3959(93)90120-E
https://doi.org/10.1016/0304-3959(93)90120-E
https://doi.org/10.1016/j.pmn.2019.04.006
https://doi.org/10.1016/j.pmn.2019.04.006
https://doi.org/10.1007/s10194-011-0360-2
https://doi.org/10.1007/s10194-011-0360-2
https://doi.org/10.1016/S0140-6736(12)61729-2
https://doi.org/10.1016/S0140-6736(12)61729-2
https://doi.org/10.1007/s11999-011-1770-9
https://doi.org/10.1007/s11999-011-1770-9
https://doi.org/10.1186/s10194-019-1061-5
https://doi.org/10.1186/s10194-019-1061-5
https://doi.org/10.1016/j.jns.2014.04.019
https://doi.org/10.1007/s10194-005-0252-4
https://doi.org/10.1001/archneur.57.3.418
https://doi.org/10.1001/archneur.57.3.418
https://doi.org/10.1046/j.1468-2982.1994.1406443.x
https://doi.org/10.1046/j.1468-2982.1994.1406443.x
https://doi.org/10.1111/j.1468-2982.2001.00217.x
https://doi.org/10.1111/j.1468-2982.2001.00217.x
https://doi.org/10.1371/journal.pone.0005827
https://doi.org/10.1046/j.1526-4610.2001.041007646.x
https://doi.org/10.1111/j.1526-4610.2004.04005.x
https://doi.org/10.1111/j.1526-4610.2004.04005.x
https://doi.org/10.4103/0019-5545.82538
https://doi.org/10.1016/S1474-4422(07)70325-3
https://doi.org/10.1016/S1474-4422(07)70325-3
https://doi.org/10.1159/000478892
https://doi.org/10.1159/000478892
https://doi.org/10.1007/s11910-003-0060-7
https://doi.org/10.1007/s11910-003-0060-7
https://doi.org/10.4103/0028-3886.263249
https://doi.org/10.4103/0028-3886.263249
https://doi.org/10.1016/S0072-9752(10)97001-2
https://doi.org/10.1046/j.1526-4610.1998.3805356.x
https://doi.org/10.1007/s11916-010-0117-7
https://en.wikipedia.org/wiki/List_of_countries_by_traffic-related_death_rate
https://en.wikipedia.org/wiki/List_of_countries_by_traffic-related_death_rate
https://doi.org/10.1046/j.1526-4610.1999.3903190.x
https://doi.org/10.1046/j.1468-2982.2001.00294.x
https://doi.org/10.1016/S1474-4422(04)00824-5
https://doi.org/10.1016/S1474-4422(04)00824-5
https://doi.org/10.1046/j.1526-4610.1996.3601014.x
https://doi.org/10.1046/j.1526-4610.1996.3601014.x
https://doi.org/10.1177/03331024221131337
https://doi.org/10.12688/f1000research.27334.2
https://doi.org/10.12688/f1000research.27334.2


Page 15 of 15Genc et al. The Journal of Headache and Pain           (2023) 24:24  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 67. Saeed BQ, Al‑Shahrabi R, Alhaj SS, Alkokhardi ZM, Adrees AO (2021) Side 
effects and perceptions following Sinopharm COVID‑19 vaccination. Int J 
Infect Dis 111:219–226. https:// doi. org/ 10. 1016/j. ijid. 2021. 08. 013

 68. Ekizoglu E, Gezegen H, YalınayDikmen P, Orhan EK, Ertaş M, Baykan B 
(2022) The characteristics of COVID‑19 vaccine‑related headache: Clues 
gathered from the healthcare personnel in the pandemic. Cephalalgia 
42(4–5):366–375. https:// doi. org/ 10. 1177/ 03331 02421 10423 90

 69. Pormohammad A, Zarei M, Ghorbani S, Mohammadi M, Razizadeh MH, 
Turner DL, Turner RJ (2021) Efficacy and safety of COVID‑19 vaccines: a 
systematic review and meta‑analysis of randomized clinical trials. Vac‑
cines 9(5):467. https:// doi. org/ 10. 3390/ vacci nes90 50467

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/j.ijid.2021.08.013
https://doi.org/10.1177/03331024211042390
https://doi.org/10.3390/vaccines9050467

	Cross-sectional, hospital-based analysis of headache types using ICHD-3 criteria in the Middle East, Asia, and Africa: the Head-MENAA study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Primary headaches
	Secondary headaches
	Neuropathies & facial pains
	Appendix
	Implications
	Limitations

	Conclusion
	Anchor 19
	Acknowledgements
	References


