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ABSTRACT

The aim of this cross-sectional study was to compare the prevalence of asthma and its symptoms in children aged 67 years
and 13-14 years in an urban (Amman city) area and among Bedouins in northern Jordan. The number of students included
in both studied groups was 9108. This study is part of the International Study of Asthma and Allergies in Childhood (ISAAC),
phase I11. The response rate was 84% for urban schoolchildren compared with 68% among Bedouin schoolchildren. There was
no statistical significance in prevalence of asthma diagnosed by a physician between the Amman city group and Bedouins (8.8%
versus 9.5%). Wheeze induced by exercise and night cough was significantly common in schoolchildren aged 13-14 years
compared with primary schoolchildren (18.5 and 25.3% versus 11.1 and 22.6%; p < 0.001). Wheezing ever and sleep
disturbances were significantly more common in male subjects (27.5%, p < 0.01, and 12.2%, p < 0.001, respectively). Primary
schoolchildren aged 67 years had significant wheezing ever (27.2%) compared with older children (25.1%; p < 0.05). Bedouin
children had significant exercise-induced wheeze (16.4%) compared with children in Amman city (13.1%, p < 0.001), but the
latter had significant prevalence of night cough (25%) compared with the Bedouin group (22.6%; p < 0.01). In conclusion, this
study shows that asthma is moderately common in Jordan. There was no difference in prevalence of asthma diagnosed by a
physician between an urbanized region and Bedouins having low socioeconomic status. Asthma was common in male children,
which is similar to other reports elsewhere. There is a twofold increase in the prevalence of asthma in Jordan in the last 10 years.

(Allergy Asthma Proc 30:181-185, 2009; doi: 10.2500/aap.2009.30.3208)

Key words: Asthma, Bedouins, children, ISAAC, Jordan, prevalence, socioeconomic, urban

Asthma is the leading chronic childhood illness as-
sociated with a substantial burden on affected
children and their families.! Its prevalence has varied
from one area of the world to another and between
different age groups.” Higher prevalence rates have
been found among children in industrialized western
countries than in developing countries such as in Asia,
Africa,” and Latin America.®> Studies have suggested
that asthma is more common in urban areas than in
rural areas.*® This variation has been explained partly
by the differences in methods used to study asthma
and diagnostic criteria applied by physicians.®” Previ-
ous reports on the prevalence of asthma in the Middle
East area ranged between 5 and 23%, but, in general, is
lower than in developed countries.® '° The highest rate
was reported among people who lived in deserts such
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as Saudi Arabia'' and the lowest is among the Pales-
tine population.'*

This study was designed to determine the prevalence
of asthma and its symptoms among schoolchildren of
the Bedouin area in northern Jordan and compare the
results with an urban area in the capital city of Am-
man. The International Study of Asthma and Allergies
in Childhood (ISAAC) questionnaires were applied in
this study.

METHODS AND MATERIALS

Study Area and Population

One of the best-known groups from Jordan’s popu-
lation is the Bedouin group. Most of Jordan’s Bedouins
live in the vast wasteland that extends east from the
desert highway. Bedouins are often stereotyped as con-
stantly wandering the desert. This is not always true,
because a small portion of Bedouins may still be re-
garded as true nomads, whereas many have settled
down to cultivate crops rather than drive their animals
across the desert. Our target study groups were the
schoolchildren of northeastern Badia desert (Almafraq
Province) and the capital of Amman.
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Table 1 Age, sex, and place of residence of studied children

6-7 yr n (%) 13-14 yr n (%) Total
Amman
Boys 1449 (54) 1241 (46) 2690
Girls 1149 (49) 1206 (51) 2355
Total 2598 (52) 2447 (48) 5045
Almafraq
Boys 1086 (53) 951 (47) 2037
Girls 1107 (55) 919 (45) 2026
Total 2193 (54) 1870 (46) 4063

The survey was performed in both regions in 2002
after the approval of the Jordanian Ministry of Educa-
tion and Ethical committee of Jordan University of
Science and Technology. The target age groups in-
cluded in the study are schoolchildren between 6 and 7
years and 13 and 14 years (boys and girls). The stu-
dents involved in both study groups were randomly
selected, taking into considerations the type of school
and the geographic distribution.

Questionnaires

The ISAAC written core and video questionnaires
were used after being validated and translated into
Arabic. Local expressions were used when it was felt
the student might not understand the equivalent Ara-
bic terms. The video questionnaires consisted of five
sequences of different symptoms of asthma: wheezing
at rest, wheezing after exercise, waking at night with
wheezing, waking at night with cough, and a severe
attack of asthma with a difficulty in breathing at rest.
The study was limited to elementary and intermediate
schools in Amman, the capital of Jordan, and in the
northeast Badia desert (Almafraq province). The video
questionnaires were used for those aged 13-14 years,
only, in both areas.

Data Analysis

A sample size of 3000 boys and 3000 girls from each
region was needed to provide sufficient precision for
an estimate of symptom severity. The sample size was
in agreement with phase III of the ISAAC—suggested
protocol for calculating sample size for asthma and
allergic diseases.'*'* The data were coded and entered
into a computer. The data were analyzed using SPSS
software package (SPSS, Inc., Chicago, IL).

RESULTS

The total response rate of both age groups was 84%
in Amman city schoolchildren compared with 68%
among Bedouin children. It was more common in boys
(79%) of both studied groups compared with 73% in
girls. The characteristics of children who participated
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in the study are detailed in Table 1. The prevalence of
asthma and wheezing symptoms according to the age,
sex, and place of residency is summarized in Tables 2
and 3. Wheezing ever and sleep disturbances were
significantly more common in boys (27.5%, p < 0.01,
and 12.2%, p < 0.001, respectively). Primary schoolchil-
dren (aged, 67 years) had significantly more wheez-
ing ever and frequent attacks of wheeze compared
with older children (27.2%, p < 0.05, and 5.2%, p <
0.01, respectively). There was no statistical significance
in prevalence of asthma diagnosed by a physician be-
tween the Amman city group and Bedouin group
(8.8% versus 9.5%). However, it was significantly
more common in boys (10.1%, p < 0.001) compared
with girls (8%). The average figure of current
wheezes for both groups was 14.7% based on a writ-
ten questionnaire. There were no significant differ-
ences between the two age groups studied. Wheeze
and night cough induced by exercise was signifi-
cantly more common in schoolchildren aged 13-14
years compared with primary schoolchildren (18.5%
and 25.3% versus 11.1% and 22.6%). The Almafraq
city group had significantly more exercise-induced
wheeze (16.4%) compared with Amman city (13.1%);
however, the later had a prevalence of night cough of
25% compared with 22.6% in the Bedouin group.
Wheezing ever, wheezing attacks in the past 12
months, and exercise-induced wheeze were signifi-
cantly common in both boys and girls of Bedouin
schoolchildren aged 13-14 years. Physician-diag-
nosed asthma was significantly higher among boys
aged 13-14 years (12.8%) in Al-mafraq city school-
children compared with Amman schoolchildren
(7.7%). Wheezing ever and night cough in the last 12
months were significantly higher among Amman
schoolchildren aged 6-7 years compared with Be-
douin schoolchildren. Frequent attacks of wheezes,
physician-diagnosed asthma, and exercise-related
wheezes were significantly more common among
girls of Amman schoolchildren compared with Be-
douin schoolchildren aged 6-7 years.
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Table 2 Prevalence of asthma among schoolchildren by age, place, and gender

Symptoms Amman Al-Mafraq Gender
6-7 yr 13-14 yr Total 6-7yr 13-14yr Total Boys  Girls
Total number 2598 2447 5045 2193 1870 4063 4725 4381
Wheezing ever (%) 30.5% 22.8 26.8 23.5 28.0* 255 27.5%* 24.8
Wheezing in the past 12 mo (%) 16.8* 12.4 14.6 13.5 16.5* 148 15.3 14.1
Wheezing attacks of =1-3 (%) 9.8* 8.1 8.9 8.8 10.7* 9.6 94 9.0
Wheezing attacks of =4 (%) 4.4 49 49 2.7 4.2* 4.2 4.8 4.3
Sleep disturbances in the past 12 mo 11.7 10.7 10.7 9.7 10.3 10.3 12.274%* 8.8
(%)
Speech disturbance due to wheezing 5.7 5.6 5.6 4.5 4.7 4.7 5.4 5.0
in the past 12 mo (%)
Physician-diagnosed asthma (%) 10 8.8 8.8 8.7 9.5 9.5 10.1##* 8.0
Exercise-related wheezing in the past 11.8 13.1 13.1 10.3 16.4*  16.4** 14.6 14.5
12 mo (%)
Night cough without cold or chest 25 25 25%* 19.4 22,6 226 23.6 24.2

infection in the past 12 mo (%)

*p < 0.05; *p < 0.01; **p < 0.001.

DISCUSSION

Despite the advances in the understanding of asthma
pathogenesis and treatment in recent years, it remains
a significant public health concern with its consider-
able morbidity and mortality worldwide.'>'® This is
the first study in Jordan using the ISAAC questionnaire
to study the prevalence of asthma and wheezing symp-
toms and to study the differences between urban and
Bedouin populations. To our knowledge, this is the
first study of asthma among Bedouin populations. The
response rate to the questionnaire was 84% among
urban schoolchildren compared with 68% among Be-
douin schoolchildren. This low response rate among
the Bedouin group could be explained by their educa-
tional, social, and environmental factors.

The novel finding in this study is that there is no
statistical difference in the prevalence of asthma be-
tween urban schoolchildren living in the Capital city
and Bedouin schoolchildren living in a desert environ-
ment. This is contrary to other reports from devel-
oped'”'® and developing countries,'**° who reported
that poverty and low socioeconomic status are associ-
ated with high prevalence of asthma. A recent study by
Baqueiro et al.*' revealed a higher prevalence rate of
asthma among high socioeconomic populations. Pov-
erty was usually associated with deprivation behav-
iors, such as smoking, large family size, and high in-
door and outdoor pollution, as well as the
characteristics of diet.***> A high level of air pollution
is not certainly responsible for the observed variation
in asthma prevalence within and among countries.***

The prevalence of physician-diagnosed asthma in
Amman city and Bedouin schoolchildren was 8.8 and
9.5%, respectively, with no statistical significant differ-
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ence noticed between the two groups. However, when
we further analyzed the data according to their ages,
the physician-diagnosed asthma rate was slightly
higher among 6- to 7-year old children (9.4%) com-
pared with (8.8%) the 13- to 14-year-old group. This
figure is consistent with the Trakultivakron et al. study
in which the same questionnaire was used.”® We had
previously reported, 10 years ago, a prevalence rate of
4.3% of physician-diagnosed asthma among primary
schoolchildren in northern Jordan.® The recent preva-
lence rate yielded a twofold increase in the prevalence
of asthma over a 10-year period, which is consistent
with the global rise in the rate of asthma for the last 40
years.”’?® These changes in the prevalence rate are
consistent with the report of the ISAAC Steering Com-
mittee, which reported that Arab countries have mod-
erately low to moderately high prevalence rates of
recent wheeze, compared with developed countries.?
Marked variations in the prevalence of asthma, with
up to 15-fold differences between countries, was re-
ported from phase 1 of the ISAAC.?® The prevalence of
physician-diagnosed asthma in this study is compara-
ble with reports from Palestine (9.4%), but lower than
the rate reported from Saudi Arabia (23%).""*°

We found that the rate of physician diagnosis of
asthma was higher in boys (10.1%) compared with that
in girls (8%; p < 0.001). This seems to reflect a true
gender difference in the prevalence of asthma that is
consistent with previous studies.>"** The prevalence
of physician-diagnosed asthma in this study does not
seem to be increasing with increasing age, a finding
that had been reported by Backlund et al.*® The prev-
alence rate of wheezing ever among urban schoolchil-
dren and Bedouin schoolchildren was 26.8 and 25.5%,
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respectively, with no significant difference between
them. These figures are comparable with those re-
ported from New Zealand (27%) and Wales (22%), but
they are lower than the 37% reported from Australia
and higher than 10% from Hong Kong.?>** The prev-
alence rate of wheezing attacks in young children was
5.2%, and sleep disturbance rate was 11%. Similar fig-
ures have been reported by others.®'%*> There is a
significant association of wheezing after exercise in
older schoolchildren (18.5%) compared with that in the
younger age group (11.1%; p < 0.001). The most likely
explanation for these differences is the lack of aware-
ness of parents to the presence of such symptoms in
their young children. The prevalence of exercise-re-
lated wheeze was significantly more common among
Bedouin schoolchildren (16.4%) compared with in Am-
man schoolchildren (13.1%; p < 0.001). The most likely
explanation for these differences is related to the qual-
ity of lifestyle between both groups where urbaniza-
tion leads to having less exercise on daily life basis.
These findings are contradictory to reports from other
developing countries.”® Night cough was significantly
more common among Amman schoolchildren of both
age groups (25%) compared with Bedouin schoolchil-
dren (p < 0.01).

In conclusion, this study shows that asthma is not
uncommon in Jordan. There was no statistical differ-
ence in prevalence of asthma diagnosed by physicians
between urbanized regions and Bedouin regions hav-
ing low socioeconomic status. In addition, an interna-
tional study on socioeconomic status and prevalence of
asthma is needed to determine if there is a real differ-
ence between urban and rural areas.
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