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Background: Many studies demonstrated the existence of geographic differences, within and between countries, in the
prevalence of asthma, rhinitis, and eczema. However, in Palestine, there are no comprehensive Palestinian data to compare with
those from other regional and international centers.

Objective: To describe the prevalence of asthma and asthma symptoms in schoolchildren in two districts (Ramallah and North
Gaza) in Palestine.

Methods: After a two-stage stratified systematic sampling, approximately 14,500 schoolchildren, from the first and second
grades of elementary school (ages 5 to 8 years) and eighth and ninth school grades (ages 12 to 15 years), were invited to
participate in a survey using International Study of Asthma and Allergies in Childhood phase III questionnaires and protocols.

Results: In general, younger children were reported to have a higher 12-month wheezing prevalence rate than older children
(9.6 and 7.2%, respectively), and more physician-diagnosed asthma (8.4 and 5.9%, respectively). However, nocturnal cough and
exercise-related wheezing were higher in the older age group compared with younger children. Younger children living in North
Gaza district showed slightly higher prevalence rates for asthma and asthma symptoms, but older children had higher rates in
Ramallah district. After adjustment using logistic regression analysis, male sex, living in inland areas, and younger age were
shown to predict 12-month wheezing and physician-diagnosed asthma.

Conclusions: Palestinian children have asthma symptoms rates that are similar to several countries in the Mediterranean region
such as Spain and Turkey, but still lower than other Middle East countries such as Saudi Arabia and Israel.

Ann Allergy Asthma Immunol 2003;90:63–71.

INTRODUCTION
Asthma is a major public health problem that is increasing in
most industrialized1,2 and economically developed coun-
tries.3–6 Several hypotheses have evolved to explain this phe-
nomenon,7–11 but none of these could fully explain the ongo-
ing increase in asthma incidence and prevalence worldwide.
The third phase of the International Study for Asthma and
Allergies in Childhood (ISAAC) aimed to examine time

trends in the prevalence and severity of asthma, allergic
rhinoconjunctivitis, and atopic eczema in countries that par-
ticipated in ISAAC phase I,1,2 and to describe these disorders
in countries which did not participate in the first phase.

Many studies demonstrated the existence of geographic
differences, within and between countries, in the prevalence
of asthma, rhinitis, and eczema.12–17 Prevalences of self-re-
ported wheezing did not vary markedly among several eco-
nomically developed English-speaking countries such as New
Zealand, Australia, and the United Kingdom.17 Within the
United Kingdom, the prevalence of self-reported asthma
symptoms was high among 12- to 14-year-old children, with
little geographical or urban/rural variations.12 However, in
Israel, asthma rates were lower in higher altitude districts
than in coastal districts with high levels of air pollution.14

Several studies18 tried to address these variations by compar-
ing countries with widely differing prevalences, eg, United
Kingdom versus Albania,19 West versus East Germany,20 and
Sweden versus Estonia.21

Our previous questionnaire study in the Ramallah district
of Palestine showed that in children aged 6 to 12 years the
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prevalence of wheezing symptoms in the previous 12 months
was 8.8%, and that of physician-diagnosed asthma was
9.4%.22 Asthma and asthma symptoms were more frequent in
children from refugee camps than children in villages and
cities. Thus, physician-diagnosed asthma was almost twice as
prevalent in refugee camps compared with other places. In
contrast, the lowest levels of asthma were seen in the de-
prived villages (12-month wheezing 5.9%). These rates did
not differ markedly from those found in a limited study
carried out in 1998, which showed prevalence rates of 10.5%
for previous 12-month wheezing in urban areas of Ramallah
(excluding refugee camps),23 and 5.5% in a West Bank vil-
lage called Anin. In our previous study in Ramallah we did
not evaluate these conditions in the late childhood phase.22

The Gaza Strip is located on the Mediterranean Sea coast
and has a hot and humid climate during the summer and a
mild climate during the winter.24,25 In contrast, the West Bank
is a hilly region of 2,400 feet altitude, and has cold winter
conditions and mild summer weather.24,25 The Gaza Strip has
a very high population density, a high proportion of refugees,
and more poverty than the West Bank (poverty index: 41.3
and 17.1%, respectively).24,26 There are no national Palestin-
ian data, especially from Gaza Strip, to compare with those
from other regional and international centers using the unified
ISAAC protocol.

Our study purpose was to have a comprehensive evaluation
of the prevalence of asthma and asthma symptoms in the

Palestinian schoolchildren in early and late childhood. In this
paper we present and analyze the prevalence of asthma and
asthma symptoms in schoolchildren aged 5 to 8 years and 12
to 15 years in two districts, the Gaza Strip and the West Bank.
Further, we checked some of the hypotheses that had evolved
in our previous study in the Ramallah district.22

MATERIALS AND METHODS

Study Population
According to the Palestinian Ministry of Education-Planning
Department, there are 167 schools in Ramallah district, of
which 133 have primary level classes containing approxi-
mately 15,000 children in the first and second grades, and
11,000 children in the eighth and ninth grades. In North Gaza
district there are 51 schools with approximately 19,000 chil-
dren in the first and second grades, and an additional 19
schools with 14,000 children in the eighth and ninth grades.
In Palestine, children aged 6 to 7 years are mainly present in
the first and second grades and children aged 13 to 14 years
are mainly attending the eighth and ninth grades. However,
these classes also contain some children outside those ages,
mainly because some private and village schools accept chil-
dren younger than 6 years to start school, consequently af-
fecting the age of children in higher grades. Further, other
causes might also have a role such as re-sitting a year of some

Figure 1. Distribution of participating schools in Ramallah district, by age group in 2000/2001 survey in Palestine.
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children and the immigration of many families to Palestine in
the past 7 years.

Study Design and Data Collection
A two-stage stratified systematic sampling strategy was used
to reach the required sample size. Schools were stratified
according to school location (cities, villages, refugee camps)
and school supervising body, then sorted by pupil sex (mixed
sex, male pupils only, female pupils only), and school size
(number of students in schools). The full study design and
sample size calculation used in our previous survey for chil-
dren aged 6 to 12 years22 was applied here separately for each
district and for each age group (6 to 7 years and 13 to 14
years) as recommended by the ISAAC protocol.27,28

From our previous survey in Ramallah district on children
aged 6 to 12 years,22 collected data of all children in the first
and second grades (12 schools, n � 912) were used in this
survey. An additional 29 schools selected from the school list
in Ramallah district were invited to participate. Eventually,
for first and second grade children, a total of 41 schools in
Ramallah district (n � 4,709) and 12 schools from North
Gaza district (n � 4,120) were included in this survey. For
children in the eighth and ninth grades, 41 schools in Ramal-
lah district (n � 4,358) and 10 schools in North Gaza districts
(n � 4,050) were included. Figures 1 and 2 show the location
of the participating schools. For logistic reasons the survey
periods were different for the two age groups. The older age

groups were evaluated between October and December of
2000, whereas the younger age groups were evaluated in the
period March to April of 2001.

Questionnaires
The ISAAC phase III parents-administered translated ques-
tionnaire used in our previous survey was used for children in
the first and second grades.22 The same questionnaire, with
some changes to fit with ISAAC phase III recommended
version for children aged 13 to 14 years, was used for
children in the eighth and ninth grades. A pretest was carried
out in two schools (100 children), one school from each
district, to test the older children’s ability to understand the
questionnaire wording. A page was attached to the question-
naire for recording feedback from children regarding word-
ing, phrasing and layout of the questionnaire. Some layout
changes were made after the pilot. The pilot results were not
included in the final survey.

Older children filled the questionnaires during class hours
under the supervision of their class teacher, and younger
children took the questionnaire home to have it filled in by
their parent or guardian and returned it within a week. Older
children who were absent on the school-visiting day filled the
questionnaire on another day and younger children were left
a copy with the class responsible.

Permission for visiting schools was obtained from the
Palestinian Ministry of Education, the Palestinian Ministry of

Figure 2. Distribution of participating schools in north Gaza district, by age group in 2000/2001 survey in Palestine.
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Health, the United Nations Relief and Works Agency School
Education department, and private schools authorities. The
Al-Quds University ethical committee also approved the
study. A written parental informed consent form was attached
to the questionnaire for the first and second grade children, to
be signed by the child’s parent or guardian. For children in
the eighth and ninth grades, informed consent was obtained
through the schools’ administrations.

Statistical Analysis
EPI-INFO29 and SPSS30 were used for data entry, cleaning,
and analysis. “Missing values” for any one question did not
exceed 4%, and the distribution of the missing values did not
differ significantly between variables. This is why denomi-
nators used for prevalence calculations vary to a small degree
between tables. Residence place was classified according to
the operational definition for cities, villages, and refugee
camps of the Palestinian Central Bureau of Statistics.

Two-tailed Pearson �2 test was used to compare the prev-
alence rates of asthma and asthma symptoms. Crude odds
ratios for wheezing and asthma and adjusted odds ratios
(AOR) were used in the multivariate logistic regression mod-
els, one per each age group and one for the pooled data, to
evaluate the strength of association with the various indepen-
dent demographic variables (place of birth, child’s sex, age
groups categories, place of residence, district of residence).

RESULTS

Final Population and Response Rate
According to the ISAAC protocol, children aged 6 to 7 years
and 13 to 14 years, or all children in the selected grades that
contain these age groups, have to be screened.28 In the first
and second grades 13% of children were aged 5 years and 8
years, and in the eighth and ninth grades 15% of children
were aged 12 years and 15 years. An additional analysis was
carried out for children aged strictly 6 to 7 years, and for
children aged strictly 13 to 14 years. The rates in these groups

did not show any significant difference from those in the
wider age ranges 5 to 8 years and 12 to 15 years (data not
shown). Consequently, in Ramallah and North Gaza district,
all children aged 5 to 8 years of age (n � 3,746 and 3,579,
respectively), and all those aged 12 to 15 years (n � 3,796
and 3,234, respectively) were included in the analysis. Few
children who did not answer one of the stem questions, eg,
“12-month wheezing,” and those outside ages 5 to 8 years
(1% in both districts) and 12 to 15 years (3% in Ramallah,
and 11% in North Gaza) were excluded from analysis. The
high percentage of exclusion in North Gaza in the older age
group was attributable to the removal of one school from the
analysis (n � 200). In the data cleaning process, abnormally
high reporting of “wheezing ever” (46%) and “wheezing in
the previous 12 months” (35%) were found in that school.
This overreporting was suspected to be attributable to leading
questions by one of the instructors at that school. To verify
this, a team consisting of a physician, a nurse, and a field
worker later visited 20% of the children who had reported
symptoms. The team examined them and filled out the same
questionnaire with some additional questions. This showed
that only 1% of the children who had initially reported
wheezing symptoms had this disorder. Consequently, the data
from this manifestly aberrant school were not included.

Therefore, the total response rate for this survey was 87%
(84% in the younger age group, and 90% in older children).
The mean age was 7.0 years (standard deviation 2.4) for the
younger children and 13.8 years (standard deviation 0.9) for
the older group with almost equal male to female ratios in the
two groups.

Univariate Analysis
Figure 3 shows that in each district younger children had a
higher 12-month wheezing prevalence than older children
(9.6 and 7.2%, respectively), and more physician-diagnosed
asthma (8.4 and 5.9%, respectively). However, reported noc-
turnal cough and exercise-related wheezing were more fre-

Figure 3. Differences in asthma and asthma symptoms
prevalence rates between the two districts for the two age
groups in Palestine in 2000/2001.
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quent in the older age group compared with younger children.
Younger children living in North Gaza district showed
slightly, mainly nonsignificant, higher prevalence rates of
symptoms than those from Ramallah, but this was not true for
nocturnal cough and physician-diagnosed asthma. For older
children, the differences between Ramallah district and North
Gaza were opposite, with Ramallah exhibiting significantly
higher rates.

Table 1 shows that, in general, younger children living in
refugee camps had more physician-diagnosed asthma, wheez-
ing ever, and sleep-disturbing wheezing compared with those
living in cities or villages, but not for other symptoms.
However, among older children, those living in villages of
North Gaza had significantly higher rates in comparison to
those living in other places.

As shown in Table 2, males always had higher rates than
females, irrespective of age. Comparing younger with older
children, younger males from both districts had more 12-
month wheezing rates and more physician-diagnosed asthma,
but not more nocturnal cough and exercise-related wheezing.
Being born outside Palestine did not show any significant
effect when compared with being born within the country,
except for physician-diagnosed asthma (6.0 and 7.3%, re-
spectively) and wheezing ever (14.2 and 16.1%, respectively;
data not shown).

Multivariate Logistic Regression Analysis
Table 3 shows that male sex had an important role in deter-
mining asthma and asthma symptoms in the pooled popula-
tion and in the two age groups. The pooled data did not show
any effect for district location on 12-month wheezing, but
there was a 20% increased risk for asthma diagnosis if a child
lived in Ramallah district, and an increased risk to report
more symptoms in the younger children.

In the separate age models, the estimated risk for district
location did not exceed a twofold risk (AOR �2.0) in the
older age group, and there was no excess risk in the younger
age group. Place of residence and place of birth did not show
any significant effect in any of the models. For children aged
5 to 8 years, residence in camps showed an association with
wheezing ever (AOR 1.20, 95% confidence interval 1.04 to
1.40) and living in an inland district showed a significant
association with nocturnal cough (AOR 1.28, 95% confi-
dence interval 1.13 to 1.46; data not shown).

DISCUSSION
This is the first survey that describes the burden of asthma in
schoolchildren from the two relevant regions of Palestine,
namely the West Bank and the Gaza Strip. The strengths of
this study are the relatively large sample size, the high re-
sponse rate, and the use of the internationally used and
validated ISAAC protocol and questionnaire. The size of the
sample gives a power to detect a difference of 1% level and
90% power.

Our study results show that Palestine has similar preva-
lence rates to several countries in the Mediterranean regionTa
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such as Spain,31,32 Greece,33 and neighboring countries such
as Jordan,34 but lower rates than other industrialized and
economically developed35,36 and Middle East countries.6,14,37

Geographic Variations, Socioeconomic Factors, and
Asthma
The major finding of this study is that younger age children
living in the coastal areas of Palestine, in general, were more
frequently reported to have asthma and asthma symptoms
than those residing in higher altitude inland areas. This was
not observed in older age children. Several studies showed
differences in asthma and its symptoms between coastal and
inland areas, but others either failed to demonstrate such
differences or had contradictory results.12,38,39 In Latin Amer-
ica, hot and humid tropical latitudes areas indicated higher
prevalence rates for asthma,38 and in Australia, coastal cities
had higher rates than dry inland cities.39 In Israel, however, a
country that shares the same climate as Palestine, coastal
cities showed very high prevalence rates for wheezing in
children aged 13 to 14 years, compared with other cities in
the northern and central parts.14 In comparison, North Gaza is
located on the same shore and only a few kilometers from the
studied Israeli cities, but showed much lower prevalence rates
than the industrial cities of Israel. Consequently, our results
suggest that other factors such as ethnicity, socioeconomic
factors, outdoor pollution, and lifestyle determinants have a
more important role in determining asthma than geographic
location itself.

In our previous survey of children aged 6 to 12 years in the
Ramallah district, we found that living in refugee camps was
associated with higher asthma rates than living in other urban
or rural areas.22 In this survey, which includes the data from
the 912 children of our previous survey,22 this was still true
for younger children residing in the Ramallah district, but the
association was not found in either older children of both
districts, nor in younger children living in the North Gaza
district. We have no definitive explanation for this observa-
tion, but we speculate that differences in socioeconomic
conditions between the Ramallah and North Gaza districts
could explain it. In the Ramallah district people are adopting
a more westernized lifestyle, and they have lower poverty
rates than in North Gaza (9.9 and 35.4%, respectively, in

1998),26 and refugee camps are mainly separated from cities
and villages, so differences in lifestyles and indoor environ-
ment could still be noticed. Further, these results might be
compatible with the “hygiene hypothesis,”11 as the population
in the Gaza Strip is very young, with high density, and of
large family size compared with the Ramallah district popu-
lation. No obvious differences in outdoor environment among
villages, cities, and refugee camps are apparent in the North
Gaza district, and refugee camps are located within the cities
and villages, and sometimes it is not possible to separate the
different types of residential areas within the district. In
addition, the urbanization phenomenon in the past 20 years
affected mainly the rural areas and led to more similarity in
lifestyles among the different residential locations, which was
much more pronounced in the Gaza Strip.

Several studies have shown an effect of socioeconomic
level, deprivation, and impoverished urban households in
increasing the risk for asthma.40–42 In the British-Scottish
study, geographic variation of persistent wheeze was attrib-
uted to poverty either by itself or through a less adequate
management of asthma among the poorer families, especially
in the inner-city areas.16 The latter factor does not seem to
apply to the Palestinian situation, because refugees have
generally better access to health care facilities compared with
villages and cities in both districts. As Roberto Rona ex-
plains, “asthma could be related to structural poverty—that is,
characteristics that are essential to being poor—or character-
istics that are associated with the poorest groups in a coun-
try.”40 Eventually, gene-environment interaction could possi-
bly explain some of these findings, taking into consideration
socioeconomic differences within the country.

This study showed that children in both districts had at
least a double prevalence rate of nocturnal cough, especially
in the older children, when compared with physician-diag-
nosed asthma rates. This finding was seen in several devel-
oping countries such as Kuwait,37 Latin American countries,38

and among Israeli Arabs but not Jews.14 However, in other
economically developed industrialized countries the differ-
ence was not considerable.12 This might reflect underdiagno-
sis of asthma among Palestinian children, or overreporting of
nocturnal cough attributable to the fact that this symptom can

Table 2. Prevalence (%) of Asthma and Asthma Symptoms by Age Group, District, and Gender in Palestine in 2000/2001

5–8 years 12–15 years

Palestine Ramallah North Gaza Palestine Ramallah North Gaza

Male Female Male Female Male Female Male Female Male Female Male Female

Number of subjects 3,290 4,035 1,723 2,023 1,567 2,012 3,028 4,002 1,868 1,928 1,160 2,074
Wheezing ever 20.8 15.8* 19.8 15.8† 22.0 15.9* 15.4 12.5* 15.1 14.9 15.9 10.3*
12-month wheezing 11.1 8.3* 10.7 8.6‡ 11.5 8.1* 8.2 6.6† 8.9 8.1 7.1 5.2‡
Nocturnal cough 17.2 15.2‡ 18.0 16.9 15.9 13.5‡ 19.6 16.6† 21.8 18.8‡ 16.1 14.6
Exercise-related wheezing 6.2 5.3 5.5 5.2 7.0 5.5‡ 14.9 11.5* 17.3 10.7* 11.3 12.2
Physician-diagnosed asthma 9.7 7.3* 9.4 8.2 10.2 6.4* 7.9 4.4* 8.4 5.5* 7.1 3.4*

�2 significance: * P � 0.001, † P � 0.01, ‡ P � 0.05.
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also be a consequence of other diseases such as pneumonia or
bronchitis.

Effect of Age, Sex, and Migration
The overall picture in this study shows that younger and male
Palestinian children have more asthma and asthma symptoms
than older and female children. However, in both areas, older
children reported more cough at night and exercise-related
wheezing, which might be related to specific exposures at this
age, such as smoking, rather than asthmatic symptoms per se,
which could confound the association between district of
residence and asthma symptoms. Unfortunately, this survey
questionnaire did not include such questions. It should also be
noted that the questionnaire was completed by parents of
young children and by the older children themselves, and this
complicates any comparisons between the age groups. Fur-
ther, older children spend most of the daytime at schools or
playing outside the house, so a higher reporting of exercise-
related wheezing is expected among these children.

Our results are consistent with studies in Italy43 and Latin
American countries38 that showed higher prevalence rates of
asthma symptoms in children aged 6 to 7 years, but not for
exercise-related wheezing. However, our results are incom-
patible with other studies such as those on Australian chil-
dren.44 It is believed that children can “outgrow” their asth-
ma,45 especially the less troublesome asthma,46 whereas the
Melbourne study showed that troublesome asthma at age 7
years continued until age 14 years and adulthood.47

In this study, male children proved to be at greater risk to
report asthma and asthma symptoms, even after adjustment
for age. This association of asthma with sex effect had been
studied extensively.48 Some published studies that used the
same ISAAC protocol did not show consistent results for the
relationship between sex and asthma. For example, in Italy,
the older age group showed higher rates among females,43 but
there was no significant difference in the Latin America
countries,38 Spain,31 or Turkey.49 This could be related to
biologic and physiologic differences, or may be attributed to
social influences, which may lead to over- or underreporting
of symptoms in either sex.

Place of birth in this survey showed some association with
asthma in the univariate analysis, but could not predict
asthma or its symptoms after adjustment. Our previous sur-
vey showed that children born in Palestine tended, unexpect-
edly, to have higher lifetime wheezing and 12-month wheez-
ing prevalence rates (but not other asthma symptoms) than
those born in either developing or more developed coun-
tries.22 However, the numbers were low, and now with this
large sample size where 10% (n � 1,449) were born outside
Palestine, we could not show any association between place
of birth and asthma.

CONCLUSION
We speculate that in Palestine, which is defined as a transi-
tion-economy country, the substantial variation in lifestyle,
urbanization, and inequalities in income could affect asthma

prevalence. The increased standard of living may be impor-
tant and might have an important role in asthma determina-
tion, ie, changes in diet and reductions in early childhood
diseases such as acute respiratory infections, which is among
the top 10 causes for morbidity and mortality among Pales-
tinian children. This survey helped in developing and clari-
fying some of the hypothesis for asthma prevalence in Pal-
estine, but there is a need for further studies for the evaluation
of risk factors associated with the development of asthma
among those children.
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