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Abstract

the top triggering factors.

Background: Headache is one of the most disturbing complaints worldwide, negatively impacting social and regu-
lar life activities. In the background of stressful life in medical schools, adding to the stressful situation in Palestine, a
developing country under occupation, this study investigated the prevalence and clinical characteristics of migraines
and tension- type headaches among medical students from the Palestinian Universities in West Bank and Gaza.

Methods: A questionnaire-based cross-sectional study was conducted on all Palestinian Medical Students. Students
were diagnosed based on ICHD-3 criteria. Demographic characteristics were compared by gender for each type

of headache. Frequency, percentage, and mean = SD. Pearson’s chi-squared test, independent t-test, and one-way
ANOVA were used where needed. P-value < 0.05 was considered significant.

Results: The study included 806 medical students; 476 (59.0%) of them were female. TTH and migraine’s prevalence
was 59.8 and 22%, respectively, with a higher prevalence among basic year students. The female to male ratio was
1:0.6 for both types of headaches. Sleep deprivation, physical activities, and altered sleep patterns were reported as

Conclusions: The results demonstrate that the prevalence of both subtypes’ primary headache is high among Pales-
tinian medical students, with a higher prevalence among basic year students.

The study also showed that these findings are higher than other studies among medical students in other countries.
Keywords: Tension- type headache, Migraine, Medical schools, Stress, Palestine

Introduction

According to estimates, 50% of adults experience at least
one headache per year [1]. At students’ level, headache
interferes with their academic, social, and personal lives
[2]. Medical students, in particular, have been the focus
of attention in the previous headache studies [3-5], espe-
cially with the enormous academic load and stress they
encounter during medical school [6].
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This study aims to evaluate the prevalence and clini-
cal characteristics of primary headaches (Migraine and
Tension-type headache (TTH)) in all medical schools in
Palestine, both in Gaza and West Bank, and the reliev-
ing methods used by medical students to alleviate their
suffering.

Subjects and methods

Study design and population

This study utilized a cross-sectional design and took
place between March 25 and June 25, 2019. It drew stu-
dents from all Palestinian universities with medical
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schools located in the West Bank and Gaza. The Institu-
tional Review Board approved the study.

Data collection

The authors collected data using an Arabic-language
self-administered questionnaire. The questionnaire
was designed in accordance with the third edition of
the International Classification of Headache version 3.
(ICHD-3) [7]. It consisted of 28 items divided into six
sections, and the questions varied between closed- and
open-ended questions, Likert scales (Always, usually,
often, sometimes & never), and visual analog.

The first section included demographic data: age, gen-
der, medical year, marital status, university, self-reported
academic performance (excellent, very good, good), and
self-reported weight and height. Next, BMI was cal-
culated and classified using WHO criteria; defined as
a person’s weight in kilograms divided by the square of
the person’s height in metres (kg/m2) and categorized to
underweight, normal, overweight and obese [8].

The questionnaire assessed if students had any head-
ache attack in their lifetime, medical school time, past
year, and past 3 months in the second section depend-
ing on the second criterion for migraine “untreated or
unsuccessfully treated Headache attacks lasting 4-72 hr”
and the first criterion for TTH “ At least 10 episodes of
headache fulfilling the ICHD-3 criteria for TTH” In the
third section, it assessed the most approximate frequency
(number of attacks per day, days per week, weeks per
month, months per year), approximate attack duration
in hours (drop list with 0.5, 1, 2...24h); depending on the
second criterion for both migraine and TTH. Further-
more, it assessed the site, character, prodromal symp-
toms, and aura (visual disturbances or hallucinations,
abnormal sensations, speech difficulty, language abnor-
malities, weakness, vertigo, or tinnitus): depending on
the third and fourth criteria for both migraine and TTH.
Family history (yes/no/unknown), and intensity which
was represented as a visual analog scale and the scores
converted later to levels (mild (0-3), moderate (4-6),
severe (7-10)); depending on the third criterion for both
migraine and TTH.

The fourth section addressed treatment and prevention
strategies and a Likert scale (always, quite often, seldom,
never) representing the students’ preferred pain relief
methods (sleep, caffeine, medications, shower, specific
herbs, specific food). The fifth section discusses possible
precipitating factors (sleep deprivation, stress, long study
hours, physical activities, altered sleep pattern, exams,
social events, specific sounds, specific smells, hunger,
food, weather, colorful lights, menses, caffeine, financial
difficulties, smoking, energy drinks). Finally, in the sixth
section, students were asked how headache affects their
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daily life activities (study, routine life, hobbies, sleep,
social life, and exam delay), which were also represented
using a Likert scale.

The questionnaire provides a detailed review of all
aspects required for the differential diagnosis of head-
ache according to ICHD-3 [7]. Two neurologists and one
internist reviewed the questionnaire’s face and content
to ensure that it contained all necessary components for
diagnosis. Finally, the questionnaire was piloted with 30
medical students and revised as necessary.

The questionnaire was created online using Survey
Monkey. On the first page of the questionnaire, informed
consent has been requested. The questionnaire was dis-
tributed to students who consented. The link was emailed
to all 1500 Palestinian medical students; 881 responded,
a response rate of 58.7%. The proportion of respondents
at each university is proportional to the number of medi-
cal students and the gender ratio at each university (see
Fig. 1).

Diagnosis

The authors used ICHD-3 criteria to diagnose students
on an individual basis. Based on ICHD-3 criteria, the
authors classified the diagnosis as Migraine or TTH.
Others had no headaches and “Unclassifiable Headache,”
which meant that none of the ICHD-3 criteria could be
applied.

Statistical analysis

The study used IBM SPSS Statistics for Windows, version
21 to analyze the data (IBM Corp., Armonk, NY, USA).
The descriptive section included frequency, percentage,
and mean standard deviation. To determine the distribu-
tion of students with headaches by gender and headache
characteristics, the authors used Pearson’s chi-squared
test, an independent t-test, and one-way ANOVA as
needed. P-values less than 0.05 were considered statisti-
cally significant.

Results

Characteristics of the participants

A total of 881 students consented to the questionnaire;
40 incomplete questionnaires were excluded from fur-
ther study, alongside another 35 questionnaires from
students previously diagnosed with secondary headache
(15 sinusitis, 10 TM]J, nine vision problems, one pseudo-
tumor cerebri). The students’ net number was 806, with a
female-to-male ratio of 1.4:1 proportional to the female-
male rate in all Palestinian medical schools. The number
of participants from each university is also proportional
to each university’s overall number in general and, specif-
ically, medical students in that university. Table 1 shows
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1500 online questionnaire sent

881 subjects filled the
questionnaire

40 incomplete

v

questionnaires excluded

841 subjects included in the
analysis

35 subjects known cases of

A 4

secondary headache

806 subjects experienced headache

Applying ICHD-3 criteria

72 headache-free cases

v v v
TTH Migraine Unclassifiable
n=482 n=177 n=75

Fig. 1 The flowchart of participants

the demographic characteristics of participants included
in the study.

The prevalence of headache by gender

For the life-time prevalence of headache, 482 (59.8%;
[95%CI: 56.1-62.9%]) students [55.8% of males vs 62.6%
females (P-value 0.051)] were diagnosed with TTH,
while 177 (21.9%; [95%CL 19.2-25.0%]) students [19.4%
of males vs 23.7% of females (P-value 0.141)] were diag-
nosed with migraine based on ICHD-3 criteria. The over-
all lifetime prevalence of primary headache (i.e.,, TTH &
Migraine) was 81.8% [95%Cl: 78.9-84.3%]; significantly
higher among females (86.3%) compared to males (75.2%)
(P-value <0.001).

Results showed that 273 (33.9% [95%CI: 30.6—37.3%)
students have TTH in the last year [29.4% of males vs
37.0% of females (P-value 0.025)] while it was 116 (14.4%)
[21.1% of males vs 16.0% of females (P-value 0.126) for
migraine. 48.3% [95%CI: 45.9—-52.9%) of the students had
primary headache in the last year; 41.5% of males com-
pared to 52.9% of females (P-value 0.001) (Table 2).

The prevalence of headache by demographics

The study’s findings demonstrate that both the aca-
demic year and the university are related to the preva-
lence of TTH. TTH was most prevalent in clinical years
(p =0.017). Additionally, students at An-Najah university
had the highest prevalence of TTH (65.8%) and the low-
est prevalence of migraines. (0.02; p =0.02) (Table 3).

Headache characteristics

The study shows that the mean duration of a migraine
attack was 6.0 &= 4.6 h, significantly higher among females
than male students (p =0.019). The mean duration for
the TTH attack was 3.2+ 2.7h; there was no significant
difference between male and female students (p =0.059).
The frequency of headache attacks per year for Migraine
was 46.5+61.2 (males: 41.7 +60.1, females: 49.2+61.8),
while 57.4 4 69.6 (males: 49.3 +63.5, females: 62.2 +72.7)
for TTH and 2.6 3.4 (males: 2.2+ 2, females: 3.1 +£4.7)
for Unclassifiable headache. Half of the students (50.2%)
with Migraines and 63.0% of students with TTH experi-
enced moderate attacks (Table 4).
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Table 1 Demographic characteristics of participants included in
the study (n =806)

Total (%) Male Female
N =330 N =476
(41%) (59%)
Age, mean £ SD (range) 21£2(9) 21£2(9) 21£2(9)
Marital Status
Single 71(95.6) 323(97.8)  448(94.1)
Married 35 (04.3) 7(02.1) 28 (05.8)
University
An-Najah National university 286 (35.4) 21 (36.6) 165 (34.6)
Al-Quds 201 (24.9) 69 (20.9) 132 (27.7)
Al-Islamiyah 69(209)  77(233) 92(19.3)
Al-Azhar 50(18.6) 63 (19.0) 87(18.2)
Year
Basic 419 (51.9) 159 (48.1) 260 (54.6)
Clinical 387 (48.0) 171(21.2) 216 (45.3)
Performance
Excellent 144 (17.8) 57(17.2) 87(18.2)
Very Good 416 (51.6) 175 (53.0) 241 (50.6)
Good 246 (30.5) 98 (29.6) 148 (31.0)
BMI
Underweight 66 (08.1) 16 (04.8) 50(10.5)
Normal 522 (64.7) 182 (55.1) 340 (71.4)
Overweight 178 (22.0) 107 (32.4) 71(14.9)
Obese 40 (04.9) 25(07.5) 15(03.1)

Table 2 The distribution of lifetime and last year prevalence of
headache’s types with gender

All Male Female  P-value OR (95%Cl)
n (%) n (%) n (%)
Life-Time
TTH 482 (59.8) 184 (55.8) 298 (62.6) 0.051 0.89
(0.79-1.0)
Migraine 177 (22) 64 (194) 113(23.7) 0.143 0.81
(0.62-1.1)
Unclassifi- 75 (9.3) 44(133)  31(65) 0.001 2.0(1.3-3.1)
able
Free 72 (8.9) 38(11.5)  34(7.1) 0.032 1.6 (1.03-2.5)
Primary 659 (81.8) 248(75.2) 411(86.3) <0.001 0.87
(0.81-0.93)
Last Year
TTH 273(339) 97(94) 176(37) 0.025 0.79
(0.64-0.97)
Migraine 116 (144) 40(21.1) 76 (16) 0.126 0.75
(0.53-1.1)
Unclassifi- 278 (34.5) 114 (34.5) 164 (34.5) 0.979 1.0 (.82-1.2)
able
Free 139(17.2) 79(239) 60(126) <0.001 1.8(1.4-2.6)
Primary 398 (483) 137 (41.5) 252(52.9) 0.001 0.78
(0.67-0.91)
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Triggering factors

Sleep deprivation appeared to be a primary trigger for
both migraines and TTH. Additional critical factors
include physical activity, stress, and long study hours
(Table 5).

Relieving methods during an attack

The majority of students with migraines (87.1%) reported
sleeping to alleviate their suffering, followed by medica-
tion (51.5%)—other methods, as seen in Fig. 2.

Discussion

Several contributing factors, including stress, anxiety,
and depression, appear early in medical school [9, 10].
Research has shown that stress can cause headaches [11].
A broad community-based study indicates that college
students are at higher risk of a headache than the gen-
eral population [12]. This research aims to establish the
prevalence and clinical characteristics of both migraine
and TTH among medical schools in Palestine.

The overall lifetime prevalence of primary headache
(i.e., TTH & Migraine) was 81.8%. In detail, 482 (59.8%)
[184 (55.8%) males and 298 (62.6%) females] and 177
(22.0%) patients, respectively, were diagnosed with
TTH and Migraine. Females have a higher prevalence of
migraines (23.7%) than males (19.4%). This corresponds
to females’ greater global dominance, which is shown to
be two to three times as common in females as it is in
males [13]. Females also have a higher prevalence of TTH
in our study. This prevalence was higher than those con-
ducted in other developing countries; 46.0% in Nigeria,
[14] 58.7% in Iran, [15] and 40.0% in Brazil [16]. Some
countries showed an almost similar high lifetime preva-
lence of primary headaches, like Pakistan (87.8%) [17].
This raises concerns about this burden among the Pal-
estinian population and particularly among the medical
students in Palestine. As an occupied territory, Palestine
is faced with a unique focus of the ongoing Israeli occu-
pation. Medical students cannot return to their homes
every day due to Israeli checkpoints and cross-border
travel. They must live alone with colleagues in some
apartments that lack several basic amenities, contribut-
ing to an increase in tension and potential psychosocial
strain.

For various forms of headache, TTH was more prev-
alent in this research than migraine, which is consist-
ent with results from another study in Iran [15]. When
compared to other studies conducted on medical stu-
dents, it was higher than the prevalence in Nigeria
(18.1%), [14] Iran (44.2%), [15] and Nairobi (50.0%)
[18]. In Brazil, they reported a lower prevalence of
TTH (75.7%) compared to migraine [16]. In compari-
son, migraine prevalence in this study was lower than



Anaya et al. BMC Neurology (2022) 22:4 Page 5 of 8

Table 3 The prevalence of lifetime headache by age, sex, university, academic year, and performance

Variable Migraine TTH
Yes NO P-Value Yes NO P-Value
n (%) n (%) n (%) n (%)
Age, mean =+ SD 21.1+£21 209+2.1 0492 21.1+£21 208+ 2.1 0.027
Sex
Males 64 (36.1) 266 (42.2) 0.143 184 (38.1) 146 (45) 0.051
Female 113 (63.8) 363 (57.7) 298 (61.8) 178 (54.9)
Marital Status
Single 166 (93.7) 605 (96.8) 0.167 460 (95.4) 311 (95.9) 0.706
Married 11(06.2) 24(3.8) 22 (4.5) 13 (4)
University
An-Najah 52(29.3) 234(37.2) 0.083 196 (40.6) 90 (27.2) 0.002
Al-Quds 41 (23.1) 160 (25.4) 114 (23.6) 87 (26.8)
Al-Islamiyah 42 (23.7) 127 (20.1) 90 (18.6) 79 (24.3)
Al-Azhar 42(23.7) 108 (17.1) 82(17) 68 (20.9)
Year
Basic 92(51.9) 327(51.9) 0.998 234 (48.5) 185 (57.5) 0017
Clinical 85 (48.1) 302 (48.1) 248 (51.4) 139 (42.9)
Academic Performance
Excellent 30(16.9) 114 (18.1) 0.163 87(18) 57(17.5) 0.945
Very Good 102 (57.6) 314 (49.9) 250 (51.8) 166 (51.2)
Good 45 (25.4) 201(31.9) 145 (30) 101 (31.1)
Family History
Yes 87 (49.1) 218 (34.6) <0.001 192 (39.8) 113(34.8) <0.001
NO 55(31.1) 206 (32.7) 175(36.3) 86 (26.5)
Unknown 35(19.7) 205 (32.5) 115(23.8) 125(38.5)
Table 4 Students'migraine, TTH, and unclassifiable headaches characteristics with gender
Male Female Total P-value
n (%) n (%) n (%)
Migraine Duration mean =+ SD 53+44 6.5+46 6.0+46 0.019
Episode Number mean + SD 41.7460.1 4924619 46.50 0.268
Severity level
Mild 1(1.5) 22(194) 23(12.9) 0.053
Moderate 41 (64) 48 (42.4) 89 (50.2)
Severe 22 (34.3) 43 (38) 65 (36.7)
THH Duration mean & SD 29+2.1 33+£30 32+27 0.059
Episode Number mean =+ SD 493+63 622+72 574+69 0.008
Severity level
Mild 41(22.2) 47 (15.7) 88(18.2) 0.052
Moderate 112 (60.8) 192 (64.4) 304 (63.0)
Severe 31(16.8) 59(19.7) 90 (18.6)
Unclassified headache Duration mean =+ SD 23408 23413 23+10 0937
Episode Number mean + SD 22421 32447 26+£35 0.131
Headache intensity
Mild 9(204) 3(9.6) 12 (16.0) 0.861
Moderate 22 (50.1) 20 (64.5) 42 (56.0)

Severe 13 (29.5) 8(25.8) 21(28.0)
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Table 5 Distribution of Migraine and TTH triggering factors

Triggering Factors Migraine Rank TTH Rank
Sleep Deprivation 89.8% 1 88.5% 1
Physical activities 75.7% 3 82.7% 2
Stress 70.0% 4 81.1% 3
Long Study hours 70.0% 4 79.8% 4
Altered Sleep Pattern 80.2% 2 76.3% 5
Exam’s Stress 66.1% 5 75.7% 6
Social Events 57.0% 8 58.7% 7
Hunger 59.8% 7 58.0% 8
Noise 61.5% 6 56.6% 9
Menstruation 38.5% 11 55.7% 10
Specific Weather 53.6% 10 47.0% 11
Colorful lights 54.8% 9 43.1% 12
Caffeine consumption 32.7% 13 37.7% 13
Money 32.7% 14 35.6% 14
Odors 384% 12 27.3% 15
Smoking 19.2% 15 20.9% 16
Energy Drinks 13.5% 17 17.0% 17
Specific Food 19.2% 16 16.1% 18

in other studies, [3, 18] yet higher than the majority in
Soochow (7.9%), [19] Iran (14.2%), [15] Nigeria (6.4%),
[14] and Turkey (12.6%) [20]. Even though differences
in methodology or participation proportion can explain
these differences, they are still very high.

Our findings indicate that TTH is significantly higher
in clinical years than in primary years. This could be
because clinical years are stressful, with extended study
hours, higher passing scores, and frequent and inter-
rupted travel between clinical sites.
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This study shows a 49.1% positive family history among
migraine cases, which is higher than the association
reported in previous studies, such as those conducted in
India (31.0%) and Nigeria (22.0%) [14, 21]. The age-stand-
ardized average for headaches in Palestine is 16,702 per
10,000 and 32,495 per 100,000 for migraine and TTH,
respectively, with the highest percentage shift in counts
in the EMR region after Pakistan [22]. Higher rates of
depression and anxiety play a significant role in Palestine
than the rest of the world [23]. Stressful life events such
as persistent conflict can also lead to a higher burden of
headaches. Despite that family history was self-reported,
this high percentage and the elevated age-standerized
average for headaches encourage us to implement a
screening program for the Palestinian population.

In the present study, most migraine students suffered
from moderate to severe headaches, consistent with
other studies [3, 24]. At the same time, most of the TTH
students suffered from a moderate headache. This should
urge the universities’ officials to implement relieving
strategies among this group and guidance about stress-
relieving methods.

As shown in this study, females have a higher preva-
lence of TTH and tend to have more frequent episodes
throughout their lives, consistent with literature [22].
The nature of both genders could explain this difference
and hormonal differences. In addition to this, lack of
sleep was the most frequent trigger of both TTH and
Migraine, consistent with the findings of studies con-
ducted in China [19] and Kuwait [3]. This is a sensi-
ble finding because of the considerable study load and
limited study hours during med school. Students here
can be guided by their seniors on how to organize their

Foods

Herps

Shower

Medication

Caffiene

Sleep

0% 10% 20% 30% 40%

ETTH m Migraine

Fig. 2 Methods alleviate students suffering from Migraine and TTH

50% 60% 70% 80% 90%  100%
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study schedule during the day in a way that secures
enough sleeping hours for them.

This study is one of few studies focusing on both
Migraine and TTH in medical students, and it is the
first study covering all medical schools in Palestine. In
addition to the recall bias, the low participation pro-
portion dictated by using email for data collection is
the main limitation of this study. Since the West Bank
and Gaza are under Israeli military control, the email
was chosen because of restricted alternatives. Limited
cooperation between Palestinian universities, on the
other hand, restricts our ability to train data collectors
at each university. The online form was supposed to be
comfortable and user-friendly. Still, many students who
erroneously exit the document could not re-enter the
form because we restricted the form’s usability to only
one time per computer to prevent multiple responses,
and their responses were considered incomplete. Addi-
tionally, this study makes no mention of the impact
of headache on the student’s life, which should be
addressed in further studies. On the other hand, when
it comes to Palestinian population, we documented
headaches with various diagnoses in medical students
in an environment where there is a paucity of research
on Palestinian students’ life interactions and associated
morbidities.. Furthermore, certain variables, particu-
larly those relating to alleviating techniques, got lit-
tle consideration in our study. Therefore, we propose
future research in this area.

Conclusion

In conclusion, this study assessed the prevalence of both
Migraine and TTH and its characteristics among Pales-
tinian medical students and found it very high compared
to many previous studies among Medical students. Since
these results can’t be generalized, further research should
be conducted to determine the prevalence of headaches
and their subtypes among the Palestinian population and
all university students to compare them with the medical
students. A validation study for the questionnaire is rec-
ommended to be used for clinical and research purposes.

Acknowledgements

The authors extend their sincere appreciation and gratitude to all participants
in the study. Such research would not have been possible without the help of
the An-Najah National University, the Faculty of Medicine and Health Sciences.

Authors’ contributions

FA, WA and ZN participated in conceptualization of the research idea,
goal, and aims and study design, supervised data collection, data analysis,
manuscript writing. FA, WA, and FH performed the material preparation,
data collection, and analysis. All authors interpreted the results. ZN and
BM wrote the first draft of the manuscript, and all authors commented on
previous versions of the manuscript. All authors read and approved the
final manuscript.

Page 7 of 8

Funding

This project did not receive any financial funding throughout all stages of the
project. No grant of any kind was obtained to plan the project, data collection,
data analysis, the writing of the manuscript, or submitting the manuscript.

Availability of data and materials
The data used to support the findings of this study are available from the cor-
responding author upon request.

Declarations

Ethics approval and consent to participate

All procedures performed in this study involving human participants complied
with the institutional and/or national research committee ethical standards
and the 1964 Helsinki declaration and subsequent amendments or equivalent
ethical standards. The study was designed and conducted in accordance with
the ethical principles established by An-Najah National University. Therefore,
ethical approval was obtained from the Institutional Review Board Committee,
Faculty of Medicine, and An-Najah National University (Ref: Med.Oct.2018/51).
All participants provided their informed consent to participate in the survey
prior to the survey beginning; confidentiality and privacy were guaranteed.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Faculty of Medicine and Health Sciences, An-Najah National University,
Nablus, Palestine. 2Primary Health Directorate, Ministry of Health, Ramallah,
Palestine.

Received: 12 August 2021 Accepted: 22 November 2021
Published online: 03 January 2022

References

1. Stovner LJ, Hagen K, Jensen R, et al. The global burden of headache:

a documentation of headache prevalence and disability worldwide.
Cephalalgia. 2007,27:193-210.

2. Smitherman TA, McDermott MJ, Buchanan EM. Negative impact of
episodic migraine on a university population: quality of life, func-
tional impairment, and comorbid psychiatric symptoms. Headache.
2011;51:581-9.

3. Al-Hashel JY, Ahmed SF, Alroughani R, et al. Migraine among medical
students in Kuwait University. J Headache Pain. 2014;15:1-6.

4. Johnson H, Guhl G, Arora J, et al. Migraine in students of a US medical
school. Fam Med. 2014;46:615-9.

5. NoorT, Sajad A, Asma A. Frequency, character and predisposing factor
of headache among students of medical college of Karachi. J Pak Med
Assoc. 2016;66:159-64.

6. Saleh D, Camart N, Romo L. Predictors of stress in college students. Fron-
tiers in Psychology; 8. Epub ahead of print January 2017. DOI: https://doi.
0rg/10.3389/fpsyg.2017.00019.

7. Internetl.ICHD-3 The International Classification of Headache Disorders
3rd edition. 2013.

8. WHO/Europe. Body mass index - BMI, https://www.euro.who.int/en/
health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-
mass-index-bmi (accessed 21 Oct 2021).

9. QuekTTC, Tam WWS, Tran BX, et al. The global prevalence of anxiety
among medical students: a Meta-analysis. Int J Environ Res Public Health.
2019;16:2735.

10. Frajerman A, Morvan'Y, Krebs MO, et al. Burnout in medical students
before residency: a systematic review and meta-analysis. Eur Psychiatry.
2019;55:36-42.

11. Martin PR. Stress and primary headache: review of the research and clini-
cal management. Curr Pain Headache Rep. 2016;20:45.


https://doi.org/10.3389/fpsyg.2017.00019
https://doi.org/10.3389/fpsyg.2017.00019
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi

Anaya et al. BMC Neurology (2022) 22:4 Page 8 of 8

12. Woldeamanuel YW, Cowan RP. Migraine affects 1 in 10 people world-
wide featuring recent rise: a systematic review and meta-analysis of
community-based studies involving 6 million participants. J Neurol Sci.
2017;372:307-15.

13. Vetvik KG, MacGregor EA. Sex differences in the epidemiology, clinical
features, and pathophysiology of migraine. The Lancet Neurology.
2017;16:76.

14. Qjini F, Okubadejo N, Danesi M. Prevalence and clinical characteristics of
headache in medical students of the University of Lagos, Nigeria. Cepha-
lalgia. 2009,29:472-7.

15. Ghorbani A, Abtahi S-M, Fereidan-Esfahani M, et al. Prevalence and clini-
cal characteristics of headache among medical students, Isfahan, Iran. J
Res Med Sci Off J Isfahan Univ Med Sci. 2013;18:524-7.

16. de Almeida CMO, Lima PAM da S, Stabenow R, et al. Headache-related
disability among medical students in Amazon: a cross-sectional study.
Arqg Neuropsiquiatr. 2015;73:1009-13.

17. Bakhshi'S, Naim H, Salman A, et al. The frequency, classification and
characteristics of headache among medical students of Karachi, Pakistan.
J Pioneer Med Sci. 2016;6:78-83.

18. Amayo EO, Jowi JO, Njeru EK. Headache associated disability in medi-
cal students at the Kenyatta National Hospital, Nairobi. East Afr Med J.
2002;79:519-23.

19. Gu X, Xie YJ. Migraine attacks among medical students in Soochow
university, Southeast China: a cross-sectional study. J Pain Res.
2018;11:771-81.

20. Kaynak Key FN, Donmez S, Tuzun U. Epidemiological and clinical charac-
teristics with psychosocial aspects of tension-type headache in Turkish
college students. Cephalalgia. 2004;24:669-74.

21. Menon B, Kinnera N. Prevalence and characteristics of migraine in medi-
cal students and its impact on their daily activities. Ann Indian Acad
Neurol. 2013;16:221-5.

22. Vosoughi K, Stovner LJ, Steiner TJ, et al. The burden of headache disorders
in the eastern Mediterranean region, 1990-2016: findings from the global
burden of disease study 2016. J Headache Pain. 2019;20:40.

23. Marie M, SaadAdeen S, Battat M. Anxiety disorders and PTSD in Palestine:
a literature review. BMC Psychiatry. 2020;20:509.

24. Ezeala-Adikaibe AB, Stella EQ, lkenna O, et al. Frequency and pattern of
headache among medical students at Enugu, south East Nigeria. Niger J
Med J Natl Assoc Resid Dr Niger. 2012;21:205-8.

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

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

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 . BMC




	Epidemiological and clinical characteristics of headache among medical students in Palestine: a cross sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Subjects and methods
	Study design and population
	Data collection
	Diagnosis
	Statistical analysis

	Results
	Characteristics of the participants
	The prevalence of headache by gender
	The prevalence of headache by demographics
	Headache characteristics
	Triggering factors
	Relieving methods during an attack

	Discussion
	Conclusion
	Acknowledgements
	References


