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ABSTRACT To measure asthma prevalence and severity among children in Baghdad, we randomly sampled
3360 primary-school children and had their parents complete standardized questionnaires. The response
rate was 86%, male to female ratio was 0.75:1 and age range was 6–12 years. Prevalence of wheezing ever
was 25.0%. Wheezing during the last 12 months was 19.9% and 2.9% of the children had more than 12
attacks. Parents reported nocturnal wheezing for 16.3% of the children and severe attacks that limited
speech for 10.5%. Prevalence of asthma ever was 22.3%. Asthma was detected in 81.9% of those with
wheezing in the last 12 months. Males were predominant among children with wheezing ever, whereas
females were predominant among children with asthma ever. Prevalence rates of asthma and of severe
asthma symptoms decreased with increasing age.

Prévalence et sévérité de l’asthme chez des écoliers du primaire à Bagdad
RÉSUMÉ Afin de mesurer la prévalence et la sévérité de l’asthme chez les enfants à Bagdad, nous avons
sélectionné de manière aléatoire un échantillon de 3360 écoliers du primaire et avons fait remplir des
questionnaires standardisés à leurs parents. Le taux de réponse était de 86 %, le rapport des sexes
masculin/féminin était de 0,75:1 et l’âge était compris entre 6 et 12 ans. La prévalence des sifflements
respiratoires au cours de la vie était de 25,0 % ; au cours des douze derniers mois elle s’élevait à 19,9 % et
2,9 % des enfants avaient eu plus de 12 crises. Les parents ont rapporté des sifflements nocturnes pour
16,3 % des enfants et des crises sévères limitant la parole pour 10,5 %. La prévalence de l’asthme au cours
de la vie était de 22,3 %. L’asthme a été dépisté chez 81,9 % de ceux ayant eu des sifflements respiratoires
au cours des 12 derniers mois. Une prédominance masculine a été notée chez les enfants ayant eu des
sifflements respiratoires au cours de la vie, tandis qu’on retrouve une prédominance féminine chez les
enfants ayant souffert d’asthme au cours de la vie. Les taux de prévalence de l’asthme et de symptômes
d’asthme sévère diminuaient lorsque l’âge augmentait.
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Introduction

Childhood asthma is a major clinical con-
cern worldwide and represents a huge bur-
den on families and societies. It accounts
for a large number of lost school days and
may deprive children of both academic
achievement and social interaction. Child-
hood asthma also places a strain on health-
care resources as a result of doctor and
hospital visits and cost of treatment [1].
The prevalence of childhood asthma has
been reported to vary (1%–30%) in differ-
ent populations [2]. These variations are
possibly due to differing exposures to res-
piratory infections, indoor or outdoor pol-
lution and diet [1,2].

Genetics and lifestyle and environmen-
tal factors may also play a role in these vari-
ations [3]. The prevalence of asthma seems
to be higher in affluent than in non-affluent
populations [2,4]. The prevalence of child-
hood asthma is increasing worldwide and
consequently morbidity, mortality and cost
of care continue to increase [2,4,5]. The
combination of the genetic basis of asthma
and indoor allergens like dust mites and at-
mospheric dusts to the increasing preva-
lence of asthma has been reported [6]. In
the United States of America, 15 million
people have asthma, and of them, nearly
4.8 million are children [5]. Multiple studies
support the “hygienic hypothesis” in asth-
ma development; this hypothesis states that
childhood asthma develops as a result of
decreased exposure to infectious agents
during infancy and early childhood, result-
ing in the persistence of neonatal T helper
lymphocyte 2 immunophenotype, thereby
predisposing the child to atopic diseases
[7].

Although many have studied asthma in
Iraq, the epidemiology of this disease is still
not fully understood. To the best of our
knowledge, no study has yet described the

prevalence of asthma among schoolchil-
dren in Iraq. Our study, therefore, estimat-
ed the prevalence of asthma and wheezing
among primary-school children and evalu-
ated the severity of asthma symptoms in
our study group.

›�Methods

We conducted a cross-sectional study of
primary-school children in Baghdad be-
tween October 2000 and June 2002. We
obtained from the Ministry of Education a
list of the 1494 primary schools throughout
Baghdad, in both urban and rural areas. The
schools were of 3 types: for girls only, for
boys only, or coeducational. The number
of students in these schools at the time of
our study was 1 002 004. Official approval
was obtained from the appropriate authori-
ties prior to the study. We randomly chose
20 schools in both urban and rural regions
of any of the 3 types of primary schools. A
sample of 3360 primary-school children
was then selected by a cluster random
method.

Letters were sent to the parents of the
chosen children. The letters explained the
purpose of the study and directions for the
attached questionnaire. We also visited the
schools on Parent’s Day and further ex-
plained the questions and the directions.
The standardized questionnaire that was
distributed to the 3360 children asked their
parents about risk factors for asthma, trig-
gering factors for wheezing attacks and
seasonal variations. The questionnaire also
covered characteristics including birth pro-
cess, birth weight, feeding pattern and du-
ration of breastfeeding, family history of
asthma, level of education of parents and
cigarette-smoke exposure. Another section
included questions about drugs used by the
child in the last 12 months. To distinguish
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between asthma and wheezing, we depend-
ed upon responses to questions about the
types of medications used for the child’s
asthma during the last 12 months. We
asked parents to respond with “yes” or
“no” to the key question in the question-
naire to confirm the child as asthmatic:
“Had their child ever been diagnosed by a
physician as having asthma?” In addition to
this, we contacted parents who answered
“yes” and confirmed the diagnosis of asth-
ma with the type of medication used by the
child. These questions were added to the
first part of the International Study of Asth-
ma and Allergies in Childhood (ISAAC)
core questionnaire, which was translated
into Arabic [8].

We defined severe asthma as cases that
met one or more of the following criteria:
more than 12 wheezing attacks in the last
12 months; sleep disturbed by wheezing at-
tacks more than 4 times per month; or
wheezing attacks that limited speech [5,9].
Non-severe asthma was defined as meeting
one or both of these criteria: less than 12
wheezing attacks in the last 12 months or
sleep disturbed by wheezing attacks less
than 4 times per month [5,9].

Our limitations were that the authors
themselves did not clinically examine the
children because of the political situation in
Iraq during the study and that there was
recall bias of the parents.

The data were analysed with SPSS, ver-
sion 10.0 and were presented in simple
measures of frequency (%). The signifi-
cance of difference between proportions
was calculated with chi-squared test, with
P-value < 0.05 as the level of significance.

Results

Of the 3360 questionnaires that we sent
out, 2889 completed questionnaires were

returned, i.e. the response rate was 86.0%.
The study population ranged in age from 6
to 15 years, was in primary grades 1–6 and
included 1242 boys (43%) and 1647 girls
(57%). The male to female ratio was
0.75:1.

Table 1 shows the prevalence of asthma
and asthma symptoms. Wheezing ever was
reported for 723 children (25.0%), 574
children (19.9%) had wheezing in the last
12 months and only 84 (2.9%) reported
more than 12 wheezing attacks in the past
year. Nocturnal wheezing attacks disturb-
ing sleep were reported for 470 (16.3%)
children and only 88 (3.1%) had more than
4 attacks per month disturbing their sleep.
Severe wheezing attacks that limited
speech were reported for 304 children
(10.5%).

The prevalence rate of wheezing ever
was significantly higher among boys
(28.3%) than girls (22.6%, ÷2 = 21.020, P
= 0.007). Girls, however, had significantly
higher prevalence of asthma ever (22.5%)
than boys (22.1%, ÷2 = 18.110, P = 0.034).
Girls also had significantly higher preva-
lence rates of severe asthma symptoms, in-
cluding more than 12 wheezing attacks in
the last 12 months (3.1% versus 2.6%) and
nocturnal attacks disturbing sleep more
than 4 times per month (3.4% versus
2.5%). The sex difference was not signifi-
cant for the prevalence of wheezing in the
last 12 months (Table 1).

Physicians had previously diagnosed
asthma in 644 children (22.3%). Of 723
children with a history of wheezing ever,
physicians had diagnosed 171 (23.7%)
asthma cases, whereas 473 (21.8%) of
2166 children without a history of wheez-
ing were diagnosed with asthma. In con-
trast, 81.9% of those with wheezing in the
last 12 months (470 of 574 children) had
been diagnosed by a physician as asthmatic
(Table 2).
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Table 3 gives the prevalence of asthma
and asthma symptoms by age. The preva-
lence of wheezing ever increased with in-
creasing age. The numbers of children who
had experienced wheezing attacks during
the last year and children with physician-
diagnosed asthma, however, steadily de-
creased with increasing age from 35.0%
and 40.6% respectively for children aged

6–7 years to 14.3% and 14.3% respectively
for those aged 14–15 years.

Table 4 shows the distribution of asth-
ma severity according to age. The propor-
tion of children who experienced more than
12 wheezing attacks during the last year
varied little with age, while both prevalence
rates of nocturnal wheezing attacks that
disturbed sleep and attacks that limited
speech decreased with increasing age from
25.9% and 21.2% respectively for children
aged 6–7 years to 8.2% and 6.1% for those
aged 14–15 years.

Discussion

Our study is the first nationally to measure
asthma prevalence in Iraq. The higher
number of females in the study population
can probably be attributed to the effects of
the embargo at the time of our study as
many boys had left school to work. It is
evident that both wheezing and asthma are
major public health problems as their prev-

Table 1 Prevalence of asthma and asthma symptoms by sex

Symptom Boys Girls Total P-value χχχχχ 2

(n = 1242) (n = 1647) (n = 2889)
No. (%) No. (%) No. (%)

Wheezing ever 351 (28.3) 372 (22.6) 723 (25.0) 0.007* 21.020

Wheezing in last 12 months 270 (21.7) 304 (18.4) 574 (19.9) 0.055 16.630
 < 4 episodes 149 (12.0) 155 (9.4) 304 (10.5) 0.366
4–12 episodes 88 (7.1) 98 (5.9) 186 (6.4) 0.066
> 12 episodes 33 (2.6) 51 (3.1) 84 (2.9) 0.000*

Sleep disturbances 219 (17.6) 251 (15.2) 470 (16.3) 0.336 10.179
< 2 disturbances/month 126 (10.1) 135 (8.2) 261 (9.0) 0.023
3–4 disturbances/month 62 (5.0) 59 (3.6) 121 (4.2) 0.116
> 4 disturbances/month 31 (2.5) 57 (3.4) 88 (3.1) 0.004*

Wheezing attacks limiting speech 147 (11.8) 157 (9.5) 304 (10.5) 0.171 11.575

Asthma ever 274 (22.1) 370 (22.5) 644 (22.3) 0.034* 18.110

*Significant at P < 0.05.

Table 2 Percentage distribution of children
with asthma ever

Category Number of Asthma
children evera

No. (%)

Total 2889 644 (22.3)

Wheezing ever 723 171 (23.7)

Without wheezing 2166 473 (21.8)

Wheezing in the last
12 months 574 470 (81.9)

aAsthma ever as confirmed by the parent’s report of
physician diagnosis.
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alence rates are high (25.0% and 22.3%,
respectively).

Although asthma prevalence in our
study was similar to prevalence in Saudi
Arabia (23%), it was higher than in other
nearby countries like Turkey (14.1%),
United Arab Emirates (UAE) (13%), Leba-
non (12%) and Jordan (4.1%) [3,10–13].
Moreover our prevalence was much higher
than in many European countries: France
(14.9%), Norway (8.6%), Italy (4.6%),
Sweden (7%) and Spain (10%) [14–18]. It
was also higher than in Latin America
(16.5%) and Brazil (20.4%) [19,20]. Fur-

thermore, it was higher than in Russia
(5.1%), Malaysia (10.3%), India (15.7%)
and the Republic of Korea (8.7%) [15,21–
23]. Asthma prevalence in Iraq, however,
was lower than rates in the United Kingdom
(29.7%) and the USA (23.6%) [24,25].
Prevalence of wheezing ever was much
lower than in some countries: France
(25.4%), the United Kingdom (35.8%) and
the USA (34.5%), while it was higher than
in Turkey (22.4%), the UAE (15.6%), Leb-
anon (23%), Jordan (8.3%), Italy (23.2%),
Malaysia (12.5%) or India (20.8%) [3,11–
14,16,21,22,24,25]. These differences in

Table 3 Prevalence of asthma and asthma symptoms by age of
primary-school children

Age group Population Wheezing Wheezing in Asthma
(years) ever last 12 months ever

No. (%) No. (%) No. (%)

6–7 320 18 (5.6) 112 (35.0) 130 (40.6)

8–9 582 39 (6.7) 142 (24.4) 158 (27.1)

10–11 1055 275 (26.1) 174 (16.5) 184 (17.4)

12–13 883 380 (43.0) 139 (15.7) 165 (18.7)

14–15 49 11 (22.4) 7 (14.3) 7 (14.3)

Total 2889 723 (25.0) 547 (19.9) 644 (22.3)

Table 4 Prevalence of severe asthma symptoms by age of primary-
school children

Age Number > 12 wheezing > 4 sleep Attacks
(years) attacks disturbances limiting speech

No. (%) No. (%) No. (%)

6–7 320 11 (3.4) 83 (25.9) 68 (21.2)

8–9 582 16 (2.7) 115 (19.7) 82 (14.1)

10–11 1055 26 (2.5) 150 (14.2) 78 (7.4)

12–13 883 29 (3.3) 118 (13.4) 73 (8.3)

14–15 49 2 (4.1) 4 (8.2) 3 (6.1)

Total 2889 84 (2.9) 470 (16.3) 304 (10.5)
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prevalence of asthma and wheezing in var-
ious regions of the world can be explained
by the variability of environmental and ge-
netic factors that predispose children to
wheezing [12].

Wheezing attacks in the last 12 months
were reported for 19.9% of the children in
our study. This percentage was lower than
the prevalence rate of wheezing ever
(25.0%) and was similar to studies from
different regions [3,12,14,16,21,22,24,
25]. This trend reflected the tendency of
wheezing to resolve as children grow older
[12]. Moreover, the majority of our cases
(470 of 574 children) who experienced
wheezing during the last 12 months were
diagnosed as asthmatics (81.9%) (Table 2).
This emphasizes the importance of wheez-
ing as a major clinical presentation of asth-
ma. A similar study in Lebanon reported
asthma in 51% of children with wheezing
ever and in 85% of children with wheezing
in the last 12 months [12]. Although only
about 1% of children with asthma have se-
vere asthma, its prognosis is very worri-
some as 90% of children with severe
asthma continue with asthma into adult-
hood [18]. In 1997, National Asthma Edu-
cation and Preventive Program (NAEPP)
guidelines recommended routine monitor-
ing of asthma patients to identify signs and
symptoms for the classification of asthma
severity. Frequent exacerbations and at-
tacks, limited speech and night-time symp-
toms were designated as indicators of
severe asthma [5,9].

Although 19.9% of the children in our
study experienced wheezing in the last 12
months, only 2.9% were severe cases who
experienced more than 12 wheezing at-
tacks during last 12 months. Similarly stud-
ies in Turkey and France reported frequent
attacks (> 12 attacks) with rates of 3.3%
and 4.5% respectively [3,14]. Lower fig-
ures have been reported from the United

Kingdom (2.2%) and Lebanon (1%)
[8,12]. Likewise, of the children in our
study who experienced attacks that dis-
turbed sleep, only 3.1% were awakened
more than 4 times per month. Studies in the
United Kingdom and France reported
wheezing attacks disturbing sleep more
than 1–2 times per week as 4.3% and 2.2%
respectively [8,14]. Rates of wheezing at-
tacks that disturbed sleep over 12-month
periods were 10% in Turkey, 9% in Leba-
non and 23.2% in a city in Brazil [3,12,20].

Several regions have reported frequen-
cies of wheezing attacks that limited
speech ranging from 2.3% to 9.6%, i.e.
frequencies lower than in our study
(10.5%) [3,8,12,14,20]. This variation
could explained as either true severe epi-
sodes limiting speech or as overestimations
of the attacks by parents. One striking find-
ing in our study was the significantly higher
prevalence of asthma ever and severe asth-
ma symptoms for girls than for boys.
Many regional studies have shown male
predominance in prevalence of wheezing
and asthma ever, whereas studies from
Turkey, Lebanon and India found similar
rates of asthma and wheezing ever for both
sexes [3,8,12–14,17,22]. Our clinical ob-
servation is that girls tend to overestimate
asthma symptoms more frequently than
boys which may explain the female pre-
dominance in our study. Similarly, in the
United Kingdom, one study identified a de-
crease in male to female ratio with increas-
ing age [8].

In our study, the prevalence of asthma
and wheezing in last 12 months decreased
with increasing age, as it did in other stud-
ies [8,23]. It has been estimated that
wheezing and asthma improve with age and
that remission of asthma is about 50% [9].
We, however, found that older children had
higher rates of wheezing ever, similar to a
study from India [22]. This may be ex-
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plained by incomplete recall of past wheez-
ing episodes. Prevalence of wheezing at-
tacks limiting speech and disturbing sleep
in our study markedly decreased with in-
creasing age (Table 4). This emphasizes
that these attacks are better indicators of
severity than are frequency of attacks. Fre-
quency of attacks showed no constant sig-
nificant differences with age among our
cases. Decreasing asthma severity with in-
creasing age was confirmed by one large
study in the United Kingdom [8].

Conclusions

Asthma is a major public health problem
among Iraqi children in Baghdad. Preva-
lence rates of asthma and wheezing ever in
Baghdad are comparable to industrialized
and developed countries. Occurrences of
severe asthma symptoms were similar or
higher but not lower than in other coun-

tries. Significant sex differences were re-
flected by male predominance in wheezing
ever and female predominance in asthma.
Both asthma prevalence and severe asthma
symptoms decreased steadily with increas-
ing age.

Further studies in other governorates
are needed to determine the prevalence of
asthma and wheezing in the various geo-
graphical regions of our country.
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