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Abstract
Background
Headache is the most common cause for chronic or recurrent pain in childhood and adolescence. Chronic pain may have a long-term effect on adolescents. It might contribute to functional limitations, such as poor school attendance, and it may adversely affect development of healthy social relationships. The aim of our study was to examine the cross- ethnic variation in the prevalence of headache in a non- clinical sample of adolescents in Northern Israel and to learn about its association to other somatic complaints.

Methods
A self-administered, anonymous questionnaire was presented to 2,088 tenth grade students attending 19 high-schools in Northern Israel (all the public high schools within two districts). Participants were Jews and Arabs, the latter including Muslim, Christians, and Druze, aged 15 to 16. Parental and student consent was obtained from all participants. The study was approved by the IRB of our institution.

Results
All 2088 questionnaires were returned although only 2019 were usable and analyzed. Arab adolescents comprised 55% (1117) of the analyzed sample and Jews 45% (902), 56% of participants were girls. Of the Arab participants, 18.6% reported having frequent headaches (girls 25.3%, boys 9.1%, P<0.0001) much less than their Jewish peers (P<0.0001) among whom 27.9% reported having frequent headaches (girls 35.6%, boys 19% P<0.0001). Other somatic complaints such as abdominal pain, palpitations, disordered sleep and fatigue were more frequent in adolescents (Jews and Arabs, girls and boys) who suffered from headaches than in their peers who did not report having headaches (P<0.0001), the same pattern observed in the Jewish and the Arab group.

Conclusions
Headache is a frequent complaint among adolescents in Northern Israel. Jewish adolescents reported having headaches more frequently than their Arab peers. Those who suffered from frequent headaches also reported having significantly more other somatic complaints than adolescents without headaches. Girls had more somatic complaints then boys in the two ethnic groups.
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Background
Headache, abdominal pain, and fatigue are frequently reported somatic complaints among adolescents [1]. Studies worldwide show that girls, compared to boys, report higher prevalence of these symptoms [2, 3] and are at greater risk for experiencing these symptoms concurrently [4, 5]. The experience of suffering from chronic pain may have long-term effects on the development of adolescents and may contribute to functional limitations, that would adversely affect school attendance, development of healthy social relationships, and participation in a variety of youth activities [6, 7]. Headache is the most common cause for chronic or recurrent pain in childhood and adolescence [8]. Geographical differences in headache prevalence have been demonstrated in migraine, showing higher prevalence in Europe and the Middle East compared to the USA and the Far East [9]. Demographic influence was described worldwide as well, showing higher headache prevalence among urban, compared to rural population [10, 11]. Ethnic differences in headache prevalence were demonstrated in Singapore between Malay and non-Malay ethnicity [12], in Brazil between Caucasians and other ethnicities [13] and in the United States between American Indians, Caucasians and Afro Americans [14]. Jews and Arabs are the two major ethnic groups that comprise the Israeli society. The language used for teaching in all public schools in Israel is either Hebrew or Arabic, and some of the subjects taught, such as: history, religion, literature etc. differ according to the declared ethnicity of the school. In cities where the population is mixed - students can chose what school to attend, yet most families chose to send their children to schools teaching in their mother-tongue and focusing on history and culture of their religion. Many cities / villages in Israel are mostly "single ethnic" so students attend either Arabic or Hebrew speaking schools. There is a slowly growing number of schools teaching in both languages, and/or in other languages (mostly English), but most of them are privately managed and were not included in this study.
In this study, we were interested in whether there were cross-ethnic differences in the prevalence of headache and its association with other somatic complaints among Israeli adolescents.
Methods
Patients –10th grade students (between the ages of 15–16) from all the public high-schools within two districts in Northern Israel (19 high schools overall), attending Jewish and Arab schools. Out of about 2250 students enlisted to the 10th grade in the 19 schools surveyed, 2088 questionnaires were filled, and 2019 (97%) had all the demographic parameters and were analyzed. Fifty five percent (1117) of the students were of Arab descent, and forty five percent (902) were Jewish. Parental consent and students' assent was obtained, as well as an IRB approval.
Methods - A self-administered, anonymous, pen and paper questionnaire was presented to tenth grade students in their classrooms during 2006–2007. Research purpose, contact numbers of adolescent medicine clinics in the area, and issues of confidentiality were discussed with the students prior to the procedure. The questionnaire was originally written in Hebrew, and then translated linguistically and culturally by two independent translators to Arabic, using back translation and pretest, according to recommendations for linguistic and cultural translation [15].The language of the questionnaire handed out was according to the students' mother tongue. The questionnaire included questions about the student's ethnicity (Jewish or Arabic), and within the latter ethnic group asked about their religion (Islam, Christianity, and Druze), there were questions about demographics, known medical diagnoses and prevalence of somatic complaints including headache, abdominal pain, fatigue, dizziness, disordered sleep, etc. Questions regarding somatic complaints related to the year prior to questionnaire completion. Frequency of complaints was defined as every day, every week, seldom or never. The questionnaire did not include question characterizing different headache types (i.e. Migraine, Tension).
Statistical analysis- Bivariate analyses of the associations between headache frequency, gender, ethnicity, and other somatic complains were conducted with Mann–Whitney U tests. Multivariate analyses of the associations between headache frequency, gender, ethnicity and other somatic complains, were conducted with nominal regressions.


Results
Out of 2019 questionnaires eligible for the study, fifty five percent (1117) of the students were of Arab descent, and forty five percent (902) were Jewish. There were significantly more girls in the Arab group compared to the Jewish group (p=.037). See Table 1 for demographic characteristics of the students surveyed. The prevalence of frequent headaches (at least one episode of headache per week during the past year) was higher in the Jewish than in the Arab group of students (p=0.001). Of the Arab students 18.6% (208) reported having frequent headaches, of whom 15.1% (169) suffered headaches on a weekly basis and 3.5% (39) reported having headaches daily. 27.9% of the Jewish students reported having frequent headaches, 24.2% (216) weekly and 3.7% (33) on a daily basis. Girls reported suffering from headaches more frequently than boys, and the differences between genders remained significant within each ethnic group (p<0.0001). See Table 2 for the prevalence of frequent headaches within each ethnic group.Table 1
                        Demographic information
                      


	 	Boys
	Girls
	Total

	N
	N
	N

	(%)
	(%)
	(%)

	
                            Jews
                          
	414 (45.9)
	488 (54.1)
	902 (44.7)

	
                            Arabs
                          
	461 (41.3)
	656 (58.7)
	1117 (55.3)

	
                            Total
                          
	875 (43.3)
	1144 (56.7)
	2019 (100.0)




Table 2
                        The prevalence of frequent headaches in the Arab and Jewish groups
                      


	Ethnicity
	Boys
	Girls
	Total
	Gender differences (p)

	
                            Arab students
                          
	42/461
	166/656
	208/1117
	
                            (p<.0001)
                          

	(9.1%)
	(25.3%)
	(18.6%)

	
                            Jewish students
                          
	78/414
	171/488
	249/902
	
                            (p<.0001)
                          

	(19.0%)
	(35.6%)
	(27.9%)

	
                            Ethnic Difference (p)
                          
	P=0.002
	P=0.008
	P=0.0001
	 




The prevalence of other somatic complaints that students were asked about, such as, abdominal pain, fatigue, palpitations, dizziness, and disordered sleep, also showed the same trends: Jewish students overall reported of more frequent complaints than their Arab peers in all but disordered sleep complaints (p<0.001), See Table 3 for differences between the ethnicities with regards to prevalence of somatic complaints. Within both ethnic groups complaints about abdominal pain, fatigue, palpitations and dizziness were reported more frequently by girls than by boys. See Tables 4 and 5 for the prevalence of somatic complaints for the Arab and the Jewish groups. The order of prevalence of the different somatic complaints differed between the two ethnic groups: The most abundant complaints for the Arab students were headaches and fatigue, then disordered sleep and abdominal pain (in a declining order). For the Jewish students the most common complaint was fatigue (over 50% of the Jewish girls reported feeling frequently fatigued!), then headaches, abdominal pain and dizziness.Table 3
                        Comparison of Arab and Jewish students' reports of other somatic complains
                      


	J=Jews
	Total sample
	Boys
	Girls

	A=Arabs
	(N=2019)
	(N=875)
	(N=1144)

	
                            Complaint
                          
	Z
	Z
	Z

	 	(p)
	(p)
	(p)

	
                            Abdominal pain
                          
	
                            11.15
                          
	J > A
	
                            9.24
                          
	J > A
	
                            8.22
                          
	J > A

	
                            (p<0.001)
                          
	
                            (p<0.001)
                          
	
                            (p<0.001)
                          

	
                            Palpitations
                          
	
                            5.11
                          
	J > A
	1.25
	 	
                            5.94
                          
	J > A

	
                            (p<0.001)
                          
	(p=0.213)
	
                            (p<0.001)
                          

	
                            Fatigue
                          
	
                            15.81
                          
	J > A
	
                            10.64
                          
	J > A
	
                            12.47
                          
	J > A

	
                            (p<0.001)
                          
	
                            (p<0.001)
                          
	
                            (p<0.001)
                          

	
                            Dizziness
                          
	
                            6.21
                          
	J > A
	
                            4.51
                          
	A > J
	
                            5.05
                          
	J > A

	
                            (p<0.001)
                          
	
                            (p<0.001)
                          
	
                            (p<0.001)
                          

	
                            Disordered Sleep
                          
	2.17
	 	2.40
	 	1.20
	 
	(p=0.030)
	(p=0.017)
	(p=0.229)




Table 4
                        The prevalence of somatic complaints and the differences between genders within the Arab group of students
                      


	Complaint
	Boys
	Girls
	Total
	Gender Difference

	(N=461)
	(N=656)
	(N=1117)
	Z (p)

	
                            Headaches
                          
	42
	166
	208
	
                            (p<.0001)
                          

	(9.1%)
	(25.3%)
	(18.6%)

	
                            Fatigue
                          
	59
	144
	203
	
                            3.90
                          

	(12.8%)
	(22.0%)
	(18.2%)
	
                            (p<0.0001)
                          

	
                            Disordered Sleep
                          
	43
	116
	159
	
                            3.93
                          

	(9.3%)
	(17.7%)
	(14.2%)
	
                            (p<0.0001)
                          

	
                            Abdominal pain
                          
	30
	107
	137
	
                            4.92
                          

	(6.5%)
	(16.3%)
	(12.3%)
	
                            (p<0.0001)
                          

	
                            Palpitations
                          
	54
	65
	119
	0.96

	(11.7%)
	(9.9%)
	(10.7%)
	(p=0.34)

	
                            Dizziness
                          
	88
	31
	119
	
                            3.57
                          

	(13.4%)
	(6.7%)
	(10.7%)
	
                            (p<0.001)
                          




Table 5
                        The prevalence of somatic complaints and the differences between genders within the Jewish group of students
                      


	Complaint
	Boys
	Girls
	Total
	Gender Difference

	(N=414)
	(N=488)
	Z (p)

	
                            Fatigue
                          
	144
	246
	390
	
                            4.83
                          

	(35.0%)
	(51.0%)
	(43.6%)
	
                            (p<0.0001)
                          

	
                            Headaches
                          
	78
	171
	249
	
                            5.48
                          

	(19.0%)
	(35.6%)
	(27.9%)
	
                            (p<o.0001)
                          

	
                            Abdominal pain
                          
	38
	145
	183
	
                            7.65
                          

	(9.3%)
	(30.1%)
	(20.5%)
	
                            (p<0.0001)
                          

	
                            Dizziness
                          
	30
	87
	117
	
                            4.77
                          

	(7.4%)
	(18.4%)
	(13.3%)
	
                            (p<0.0001)
                          

	
                            Palpitations
                          
	31
	72
	103
	
                            3.50
                          

	(7.6%)
	(15.2%)
	(11.7%)
	
                            (p<0.001)
                          

	
                            Disordered Sleep
                          
	37
	64
	101
	
                            2.01
                          

	(9.0%)
	(13.3%)
	(11.3%)
	
                            (p=0.05)
                          





The prevalence of all somatic complaints was significantly higher among students who complaint about frequent headaches (once a week) as compared to those with non- frequent headaches (once a month). It was also higher in the group having non frequent headaches when compared to those with no headaches at all. See Table 6 for prevalence of somatic complaints in the different headache frequencies groups. The more frequent somatic complaints of students from both ethnicities who reported having headaches were fatigue, abdominal pain, and disordered sleep, then dizziness and palpitations.Table 6
                        The prevalence of somatic complaints by the frequency of headache
                      


	Complaint
	No headaches
	Non frequent headaches
	Frequent headaches
	Difference

	(N=385)
	(N=1166)
	(N=457)
	χ
2(2) (p)

	
                            Fatigue
                          
	31
	313
	246
	
                            220.09
                          

	(8.1%)
	(26.9%)
	(53.9%)
	
                            (p<0.0001)
                          

	
                            Abdominal pain
                          
	10
	162
	146
	
                            143.49
                          

	(2.6%)
	(13.9%)
	(32.1%)
	
                            (p<0.0001)
                          

	
                            Dizziness
                          
	6
	78
	152
	
                            275.16
                          

	(1.6%)
	(6.7%)
	(33.8%)
	
                            (p<0.001)
                          

	
                            Disordered Sleep
                          
	22
	130
	108
	
                            67.52
                          

	(5.7%)
	(11.2%)
	(23.7%)
	
                            (p<0.0001)
                          

	
                            Palpitations
                          
	15
	107
	98
	
                            76.30
                          

	(3.9%)
	(9.2%)
	(21.7%)
	
                            (p<0.0001)
                          






Discussion
Northern Israel is populated heterogeneously by Jews and Arabs, yet most schools are attended by students from the same ethnicity. As clinicians who see patients from both ethnicities we were interested in investigating whether there were cross-ethnic differences in the prevalence of headaches and other somatic complaints, and cross-ethnic differences in regards to gender and somatic complaints.
Our study showed, that the prevalence of frequent headaches was significantly different between the two ethnic groups: It was much higher in Jewish adolescents than in Arab adolescents (27.9% Vs 18.6%, respectively, p=0.001). The differences between boys and girls within each ethnic group were significant, with girls reporting more frequent headaches than boys (p<0.0001).
The reported prevalence of headaches in children and adolescents in the literature ranges from 19.5% to 93.3% [16]. The wide range of prevalence depends on many factors, mostly on methodological factors, but geographical, sociocultural and ethnic factors have been suggested as well. Rhee [14] reported that 30% of the adolescents in the United States complained about having recurrent headaches occurring at least once a week. American Indians experienced the highest rate of recurrent headaches (35.6%) followed by Caucasians adolescents (32.1%). Two older studies that were conducted in the United States have also looked at ethnic differences, mostly between Caucasians and Afro-Americans, in an adult samples [17, 18], and demonstrated a higher prevalence of headaches among Caucasians.
The prevalence of headaches in the Arab ethnicity was studied in few countries in the Middle East: Al Jumah et al. [19] reported high prevalence of recurrent headaches, either Migraine (boys 8.6% girls 10.3%) or non- migraine (boys 49.9% girls 53%), among Saudi Arabia adolescents. These rates are much higher than in our study. Isik et al. [20] reported headache prevalence in Turkish adolescents to be 31.4% with low Migraine prevalence (3.3%), quite similar to headaches prevalence in the Jewish population in our study, and found no differences between males and females, very different than in our study.
The difference in headache prevalence between Arab and Jewish adolescents came as a surprise for the investigators, as lower socioeconomic status is considered to be a risk factor for headaches in adolescents [7], and in average the socioeconomic status of the Jewish population in Israel is higher than that of the Arab population. Being concerned about unemployment has also been reported as a major stress factor for adolescents in Western Europe, that can aggravate headaches, yet unemployment is more prevalent among Arabs than Jews in Israel.
The ethnic differences might be explained by various reasons; all are speculative and need further evaluation: Is it because more pressure is put, as a generalization, on the Jewish adolescents to be high achievers in their academic work? About 60% of the Jewish high school students pass the final exams in comparison to 41% of the Arab students (26.5% of the Jewish population complete academic degrees in comparison to 10.6% of the Arab population [21]. Could it be explained by relatively high stress levels Jewish adolescents in high school experience due to concerns about their future army service? (All Jewish citizens are expected to serve in the IDF after graduating from high school) Could it be a higher level of concerns about their personal safety due to the political situation in the Middle East? Do they have a lower threshold for pain sensation, or a lower threshold for reporting about pain?
In our study girls reported a higher prevalence of headaches and other somatic complaint when compared to boys in the two ethnic groups (Tables 2, 4, 5). These findings are in accordance with previously published studies: Ostberg et al. investigated headache, abdominal pain and difficulty in falling asleep in Swedish schoolchildren aged 10–18 years. They found that girls reported headache and recurrent abdominal pain twice as much as boys, and that economic stress but not social class was a significant determinant of somatic symptoms in Swedish children [22] Kelly et al. investigated psychosomatic symptoms among school children 11–17 years of age in Ireland. Of the somatic symptoms, headache was the most common among both boys and girls, with a steep increase in reports of headaches among girls with age. The proportion of girls reporting weekly headaches and abdominal pain at 17 years of age was (44.4% and 23.8%, respectively. This prevalence was approximately twice that of boys of the same age (23.1% and 10.2%) [23].
In our study we also found that other somatic complaints such as abdominal pain, palpitations, disordered sleep and fatigue were more frequent in students who suffered from headaches, and that it was held true for both ethnic groups.
These findings are also in accordance with the study published by Ghandour et al. [1] who reported high prevalence of combination of abdominal pain (40.8%) and headache (30%), among tenth grade American girls.
Study limitations
Our study has a few limitations. Since the study was done in high schools in northern Israel, it does not necessarily represent the general population of the country. We did not look into socioeconomic differences between the two ethnic groups as well as risk factors such as coffee drinking, cigarette smoking, and stress levels that could have an impact on headache prevalence.


Conclusions
Frequent headaches of at least one headache episode per week are a common complaint among Israeli high-school students (22.6% of all participants), more in girls than in boys, more among the Jewish students than among their Arab peers. Once a student complains of headaches, it is more likely that he or she would have another somatic complaint, mostly abdominal pain or disordered sleep. There is a significant difference between the two ethnic groups in regards to the prevalence of headaches and other somatic complaints (higher prevalence in Jews), a difference that warrants further investigation to be fully explained. It is important for any health care professional that provides consultation and/ or treatment for adolescents to become aware of ethnic and gender differences in regards to health complaints in his/ her catchment area so to better provide a tailored approach to his/her adolescent patients.
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