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ABSTRACT To determine the prevalence and risk factors of wheeze, eczema and rhinitis in 6–7-year-
old schoolchildren in Urmia, the International Study of Asthma and Allergies in Childhood questionnaire 
was given to the parents of 2999 student. Prevalence rates for wheeze, rhinitis and eczema in the 
previous 12 months were 9.4%, 9.8% and 2.7% respectively. The parents of only 12.8% of the children 
with current wheeze reported them as having asthma. The main risk factors for wheeze were male sex, 
presence of rhinitis or eczema, and smoking in the home. Prevalence of asthma and other allergic dis-
ease was lower than in industrialized countries and underdiagnosis of asthma was common. 

Maladies allergiques chez les écoliers de 6 et 7 ans à Ourmia (République islamique d’Iran)
RÉSUMÉ Afin de déterminer la prévalence et les facteurs de risque de respiration sifflante, d’eczéma 
et de rhinite chez les écoliers d’Ourmia âgés de 6 et 7 ans, le questionnaire de l’étude internationale de 
l’asthme et des allergies chez l’enfant (International Study of Asthma and Allergies in Childhood) a été 
distribué aux parents de 2999 élèves. Les taux de prévalence de la respiration sifflante, de la rhinite et 
de l’eczéma au cours des 12 mois précédents étaient respectivement de 9,4 %, 9,8 % et 2,7 %. Les 
parents de 12,8 % seulement des enfants présentant une respiration sifflante ont déclaré que ceux-ci 
souffraient d’asthme. Les principaux facteurs de risque de la respiration sifflante étaient l’appartenance 
au sexe masculin, la présence de rhinite ou d’eczéma et le tabagisme au domicile. La prévalence de 
l’asthme et des autres maladies allergiques était plus faible que dans les pays industrialisés et l’asthme 
était fréquemment sous-diagnostiqué. 
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Introduction

Over the past few decades, the prevalence 
of allergic diseases has increased world-
wide, especially in the more developed 
countries, affecting around 30% of the pop-
ulation [1,2]. The variety of methods used 
in epidemiological studies makes direct 
comparisons of results difficult. There are 
2 standardized studies which were designed 
for the investigation of asthma and allergic 
disease: the European Community Respi-
ratory Health Survey (ECRHS) [3,4] for 
adults and the International Study of Asth-
ma and Allergies in Childhood (ISAAC) 
for children [5]. The ISAAC was designed 
to investigate childhood asthma, allergic 
rhinoconjunctivitis and eczema at the popu-
lation level, with the aim of making inter-
national comparisons of the prevalence and 
severity of these disorders, thereby forming 
the basis for studies investigating the role 
of possible modifiable environmental fac-
tors that may ultimately lead to a reduction 
in the personal burden of these diseases 
[5]. In the first phase of the ISAAC, it was 
observed that wide variations exist between 
countries regarding the prevalence of these 
conditions, their clinical presentation and 
their natural history [6–8]. Among countries 
of the World Health Organization (WHO) 
Eastern Mediterranean Region participating 
in the ISAAC Phase I, the prevalence of a 
particular asthma symptom (current wheez-
ing) ranged from 5.3% to 8.8% in children 
aged 6–7 years, and from 5.6% to 17.0% in 
children aged 13–14 years [7]. 

Since there is a paucity of epidemiologi-
cal data on asthma and other allergic disease 
in the Islamic Republic of Iran, a country in 
Eastern Mediterranean Region, we conduct-
ed community-based studies in Urmia to 
determine the prevalence of allergic disease 
among children 6–7 years and 13–14 years 
and adults 20–44 years according to interna-

tional protocols. In 2 previously published 
papers, current prevalence of wheezing in 
the previous 12 months was 14.5% among 
13–14-year-old schoolchildren and 4.5% 
among 20–44-year-old adults [9,10]

In this paper we report our analysis of 
the ISAAC Phase I written questionnaire 
survey of 6–7-year-old schoolchildren in 
Urmia. We also analysed additional data 
regarding factors which could possibly con-
tribute to the prevalence of allergic disease 
in children.

Methods

This study was carried out in Urmia, the 
capital of West Azerbaijan province, in the 
north west of the Islamic Republic of Iran. 
Although it is not an industrial city, the 
majority of the cars are old with inefficient 
engines: the excessive tail-pipe emissions 
are regarded as an important source of air 
pollution [11].

Sample
In accordance with the ISAAC committee 
recommendation, we used a sample size of 
3000 schoolchildren [5]. 

We divided Urmia city into 11 homo-
genous clusters and selected 4 clusters by 
random sampling. We selected a total of 25 
schools by systematic random sampling in 
each selected cluster. 

In the education year September 2002–
May 2003, parents of participating children 
(all students aged 6–7 years in the first 
grade) were invited to the school and asked 
to complete questionnaires. A total of 3225 
questionnaires were distributed. Trained 
medical students, research committee mem-
bers, discussed the questionnaire with them 
and were in continuous contact with schools 
to address any questions the parents might 
have had. Extra sessions and interviews 
were organized for children of parents who 
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were illiterate and not able to complete the 
questionnaires themselves. 

Questionnaire
We used a Farsi translation of the ISAAC 
questionnaire for 6–7-year-old children. 
This had already been translated by the 
Iranian ISAAC coordination team and used 
in the Islamic Republic of Iran as part of 
the ISAAC [6–8]. The questionnaire is 
presented in 3 modules: the first includes 8 
questions related to asthma; the second in-
cludes 6 questions related to rhinitis and the 
last includes 7 questions related to atopic 
eczema. The first 2 questions in each mod-
ule discuss symptom prevalence, both at 
any time during the child’s life and in the 
preceding 12 months, which diminishes 
the possibility of recollection errors and 
provides greater specificity to the ques-
tion in order to determine allergic disease 
prevalence. Question number 6, regarding 
asthma and rhinitis, and number 7, regard-
ing eczema, aim to evaluate prior medical 
diagnoses. Some questions are used to eval-
uate symptom severity, such as those which 
evaluate the presence of speech limitations 
due to asthma symptoms, compromise of 
the child’s activities due to rhinitis symp-
toms, and sleep alterations owing to pruritus 
in cases of eczema.

Statistical analysis
The data from the questionnaires were dou-
ble entered and analysed using SPSS for 
Windows, version 11. Prevalence for each 
of the symptoms was determined. We made 
a comparison between boys, girls and some 
risk factors using the chi-squared test. P-
value < 0.05 was considered significant.

Results

We distributed 3225 questionnaires, and af-
ter 3 follow-ups and extra sessions with par-

ents unable to complete the questionnaire, 
3043 were returned (94% response rate); 
44 of these were incomplete and therefore 
excluded from the analysis. The question-
naires for 2999 individuals (1450 boys and 
1549 girls) were analysed. 

Table 1 shows the prevalence of symp-
toms regarding asthma, allergic rhinocon-
junctivitis and eczema. Prevalence of current 
wheezing was 9.4% and ever diagnosed 
asthma was 1.6%. Rhinoconjunctivitis was 
reported for 2.9% of children and ever 
diagnosed hay fever for 3.6%. There was 
history of chronic recurrent rash in 4.5% of 
the children; itchy rash affected identified 
parts of the body (such as the folds of the 
elbows and knees, in front of the ankles, 
under the buttocks or around the neck, ears 
or eyes) in 2.1%.

Table 2 shows the severity of asthma, 
allergic rhinoconjunctivitis and eczema in 
the present investigation. Asthma symp-
toms affected the daily activities of the 
children: prevalence of wheezing attacks 
> 12 times in the previous 12 months 0.7%, 
sleep disturbed by wheezing ≥ 1 time per 
week 2.0% and speech limited by wheezing 
in the previous 12 months 1.9%. In the past 
12 months, rhinoconjunctivitis symptoms 
affected 5.7% of the students in their daily 
activities and eczema rash woke 2.1% of the 
children during their sleep.

To facilitate comparison we included 
published global and Regional means for 
asthma variables [6] in Table 3. Generally, 
prevalence for asthma variables in Urmia 
was lower than the global mean except for 
attacks and wheeze disturbs sleep, but high-
er than the WHO Eastern Mediterranean 
Region mean except for night cough and 
asthma ever. In general, more children had 
respiratory and allergic rhinitis symptoms 
than had medically diagnosed illness. Of 
477 students reported as having wheezing 
ever, only 45 (9.4%) had history of diag-



Table 1 Occurrence of asthma, rhinitis, and eczema symptoms in 6–7-year-old 
children in Urmia 

Variable Boys  Girls  Total 
  (n = 1450) (n = 1549)  (n = 2999)
  No. % No. % No. %

Asthma      
 Ever wheezed*** 276 19.0 201 13.0 477 15.9
 Wheeze in past year*** 164 11.3 117 7.6 281 9.4
 Wheeze with exercise in past year*** 80 5.5 45 2.9 125 4.2
 Nocturnal cough*** 185 12.8 134 8.7 319 10.6
 Ever diagnosed asthmaa 31 2.1 17 1.1 48 1.6

Rhinitis      
 Ever had rhinitis*** 229 15.8 167 10.0 396 13.2
 Rhinitis in past year*** 174 12.0 106 6.8 280 9.3
 Associated itchy eye in past year*** 56 3.9 30 1.9 86 2.9
 Ever diagnosed hay feverb 68 4.7 39 2.5 107 3.6

Eczema      
 Chronic rash everb 69 4.8 66 4.3 135 4.5
 Chronic rash in past yearb 40 2.8 42 2.7 87 2.7
 Chronic rash with typical distributionb 29 2.0 34 2.2 63 2.1
 Ever diagnosed eczemab 204 14.1 217 14.0 421 14.0

P-value between boys and girls: ***P < 0.001; aP = 0.017; bP > 0.05.
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nosed asthma. Of 281 students with history 
of wheeze in the previous year 36 (12.8%) 
had diagnosis of asthma. 

Wheezing ever (15.9%) was the most 
common symptom. Boys were significantly 
more likely than girls to have asthma, 
wheeze ever, current wheeze, exercise in-
duced wheeze, night time cough, rhinitis 
ever, current rhinitis, and hay fever. There 
were no significant sex differences for ec-
zema or chronic rash. 

Figure 1 shows the overlap of asthma, 
eczema and allergic rhinitis. While par-
ents of 12.9% of the 6–7-year-olds in this 
study reported that their child had ≥ 1 of 
these conditions in the past 12 months, only 
0.13% reported having all 3. 

Table 4 shows the risk factors with 
positive association with wheezing ever and 
current wheezing. While maternal smoking 
was significantly associated with wheez-
ing ever and current paternal smoking had 

weakly positive association. There was no 
association between wheeze, current or 
ever, and mother’s education level, house 
heating system (electricity, gas or wood), 
keeping a dog, sibship size, living near busy 
roads or acetaminophen ingestion. 

Discussion

The use of the standard ISAAC protocol 
permits comparison of our results in Urmia 
with other cities and countries. 

The summary results of phase 1 of the 
ISAAC survey documents asthma symp-
toms in 91 centres in 38 countries in 6–7-
year-old schoolchildren [6]. For wheezing 
in the previous 12 months, there was a > 5-
fold difference in prevalence between coun-
tries (4.1%–32.1%), with lowest rates in 
India (5.6%), Indonesia (4.1%) and Islamic 
Republic of Iran (5.4%) and highest rates 



Table 2 Severity of asthma, rhinitis, and eczema in 6–7-year-old children in 
Urmia

Symptom Boys  Girls  Total 
  (n = 1450) (n = 1549)  (n = 2999)
  No. % No. % No. %

No. of wheezing 
episodes     
 1–3  34 2.3 19 1.2 53 1.8
 4–12 30 2.1 17 1.1 47 1.6
 > 12  14 1.0 6 0.4 20 0.7

Wheeze disturbs sleep
 Never 1335 92.1 1464 94.5 2799 93.3
 < 1 per week 82 5.7 58 3.7 140 4.7
 ≥ 1 per week 33 2.3 27 1.7 60 2.0

Wheezing attack limiting speech 42 2.9 16 1.0 58 1.9

Rhinitis severity: interferes with daily 
activitya      
 Not at all 1335 92.7 1481 95.6 2826 93.3
 A little 48 3.3 40 2.6 88 2.9
 Moderately 45 3.1 22 1.4 67 2.2
 A lot 12 0.8 6 0.4 18 0.6

Kept awake by rash      
 Never 1419 97.7 1517 97.7 2936 97.9
 < 1 time per week 16 1.1 21 1.4 37 1.2
 ≥ 1 time per week 15 1.0 11 0.7 26 0.9
aQuestion 6, ISAAC questionnaire [5].

Table 3 Comparison of frequency of asthma symptoms and diagnosed asthma in Urmia 
(current study) and global and WHO Eastern Mediterranean Regional mean [6]

Location Wheeze  Attack of  Wheeze  Severe  Exercise  Night  Ever had
  ever wheeze disturbs wheeze wheeze cough asthma
   in last 12 sleep limiting
   months  speech
  % % % % % % %

Oceania  24.6 8.9 3.2 4.6 15.9 29.4 26.8

North America 17.6 5.5 2.2 3.0 9.6 25.1 14.7

Latin America 19.6 4.0 3.8 4.5 9.1 30.6 12.4

Asia-Pacific 9.6 2.2 0.7 1.5 5.0 17.0 10.7

Western Europe 8.1 1.9 1.2 1.5 3.7 16.1 7.2

Eastern Mediterranean 6.8 1.7 1.8 1.7 4.0 13.6 6.5

South-East Asia 5.6 1.5 1.2 1.9 3.6 12.3 3.7

Northern & Eastern 
 Europe  8.8 2.0 1.1 1.5 3.6 11.4 3.2

Urmiaa 9.4 6.4 4.5 1.9 4.2 10.6 1.6

Global total 11.8 3.1 1.8 2.4 6.2 19.1 10.2
aThis study.
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Figure 1 Venn diagram of the prevalence 
of asthma, allergic rhinoconjunctivitis and 
eczema in 6–7-year-olds in Urmia in the 
previous 12 months, alone or together
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in Australia (24.6%), Costa Rica (32.1%) 
and New Zealand (24.5%). The range in 
prevalence of “asthma ever” was very large, 
ranging from 1.4%–2.5% in Estonia, Latvia 
and Poland to 26.5%–27.1% in Australia, 
Costa Rica and New Zealand.

In studies carried out as part of the 
ISAAC protocol in Tehran, prevalence of 
current wheezing was 5.5% in 1994 [8] and 
8.6% in 2002 [12], lower than the 9.4% in 
our study.

Prevalence of asthma in developing 
countries, characteristically low for a long 
time, has recently increased following the 
urbanization and the industrialization proc-
ess. Possible explanations have been identi-
fied in the sudden exposure to pollution 
from industrial and motor vehicle exhaust 
emissions as a consequence of urbanization; 

changes in diet that caused a loss of protec-
tion against allergic diseases; and decrease 
in Ascaris lumbricoides infections, consid-
ered by some to bestow protection against 
the development of asthma [13]. The effects 
of all these factors, and of many others, may 
be more important in younger subjects.

Underdiagnosis of asthma
The number of parents who were aware that 
their child had asthma diagnosis lagged well 
behind the cumulative prevalence of wheez-
ing. Of children with wheeze in the previous 
year, 87.8% had no diagnosis of asthma. 
Although this might be partly explained 
by causes of wheezing other than asthma, 
the most likely explanation for most of this 
deficit is underdiagnosis of the condition or 
failure to give a diagnosis of asthma. 

This deficiency stems from not recog-
nizing atypical or less common presenta-
tions of the condition such as cough and 
symptom suggestive of bronchial hyper-
activity or from a reluctance to label a child 
as suffering from asthma. In a study in 
North Carolina using the ISAAC protocol, 
17% reported current asthma-like symp-
toms without diagnosis of asthma [1]. In 
comparison with that study, underdiagnosis 
in our study was very high (87.8%). In 
an ISAAC steering committee study, the 
correlation between the proportion of the 
population wheezing in the previous 12 
months and the proportion reporting asthma 
ever was 0.73 [6]. In some countries the 
reporting of 12-month wheeze was much 
higher than the reporting of “asthma ever” 
(e.g. Brazil 23.3% versus 13.1%; Estonia 
9.3% versus 1.4%; Islamic Republic of Iran 
5.4% versus 3.0%), whereas in other coun-
tries the opposite was true (e.g. Philippines 
11.3% versus 16.4%; Oman 7.1% versus 
10.5%). 



Table 4 Correlation between wheeze (current and ever) and some important risk factors in 2999 
6–7-year-old children

Risk factor No.  Wheeze ever Current wheeze
  positive
  response  OR (95% CI) P-value OR (95% CI) P-value

Rhinitis ever 398 3.81 (2.93–4.83) < 0.001 3.41 (2.58–4.53) < 0.001

Eczema ever 135 2.71 (1.87–3.95) < 0.001 2.31 (1.47–3.64) < 0.001

Maternal smoking, 1st year 75 2.29 (1.38–3.37) 0.001 2.35 (1.31–4.20) 0.003

Maternal smoking, current 83 2.24 (1.38–3.62) 0.001 2.64 (1.54–4.54) 0.001

Cats in house 180 1.60 (1.12–2.26) 0.008 1.73 (1.14–2.61) 0.0008

Male sex  1450 1.57 (1.29–1.92) < 0.001 1.56 (1.21–2.00) < 0.001

Antibiotic use in past year 955 1.52 (1.21–1.90) < 0.001 1.24 (1.02–1.78) 0.036

Cockroaches in the home 261 1.40 (1.14–1.72) 0.001 1.40 (1.14–1.72) 0.001

Paternal smoking, current 1175 1.29 (1.04–1.59) 0.016 1.23 (0.95–1.60) 0.105

Busy roada 942 1.17 (0.95–1.44) 0.127 1.29 (1.00–1.67) 0.047
aTraffic frequent or constant vs. seldom or never.
OR = odds ratio; CI = confidence interval.
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Higher prevalence in males 
In general, in our study, boys had a higher 
prevalence of medical diagnosis and symp-
toms than girls, with the exception of ec-
zema and eczema-related symptoms. This 
is similar to an ISAAC steering committee 
study [5] in which males showed a sig-
nificantly higher prevalence than females 
in this age group (P < 0.001) for 12 month 
wheezing (1:0.81), ≥ 4 attacks of wheezing 
per week (1:0.76), waking on ≥ 1 nights a 
week (1:0.92), wheezing severe enough to 
limit speech (1:0.78), wheeze with exercise 
(1:0.79) and dry cough at night (1:0.92). 
There were no significant differences be-
tween countries.

After puberty, asthma becomes more 
prevalent in females: by adulthood, the sex 
ratio (female:male) of incidence of asthma 
admissions is 3:1 in the United States of 
America [13].

Risk factors and asthma
There was significant association with cat 
ownership and wheezing. The association 

between exposure to pets early in life and 
allergic disease remains controversial. In-
door exposure to mite (Dermatophagoides 
farinae) antigen 1 and cat antigen d1 is 
a risk factor for respiratory symptoms in 
adults, and for cat antigen d1 even in non-
sensitized individuals. The risk is increased 
if subjects are exposed to a mixture of al-
lergens or if they are sensitized in addition 
to high exposure [14]. Pet exposure during 
the first year of life has been associated 
with a lower prevalence of asthma in large 
population-based samples [15,16]. It has 
been hypothesised that childhood exposure 
to pets, including cats, might modulate 
immunological mechanisms and reduce 
sensitization to cats in adult. In this study 
no association was found between keeping 
a dog and wheezing: the small proportion of 
participants keeping dogs was probably the 
reason for this. A negative association be-
tween dog ownership and the development 
of atopic diseases in early childhood has 
been observed but only in families without 
a history of atopic disease [14,17].
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There was a positive association be-
tween maternal smoking and prevalence 
of wheezing ever and current wheeze. 
Paternal smoking was weakly associated 
with wheezing ever but not with current 
wheezing. In children, there is convincing 
evidence that parental, especially maternal, 
smoking increases susceptibility to lower 
respiratory illness in infants and causes 
chronic respiratory symptoms [18]. A large-
scale ISAAC study on 23 044 children aged 
6 to 15 years suggested that environmental 
tobacco smoke might be associated with an 
increased prevalence of wheeze and asthma 
in Japanese children [19].

Rhinitis and eczema ever were strongly 
associated with wheezing currently and 
ever. It has been reported that atopic der-
matitis and rhinitis are more common in 
people with asthma. The risk for asthma 
attributable to atopy has been estimated at 
30% [13].

There was no significant association 
between residence near a busy road and 
current and ever wheezing, but a previous 
study in 13–14-year-olds in Urmia showed 
an association [9]. This finding is compat-
ible with Wieringa et al., who observed a 
higher occurrence of asthma symptoms in 
an urban than a suburban area in adults but 
not in children, perhaps as a result of the 
progressive effect of long-term exposure to 
the urban environment [20]. 

In this study there was positive associa-
tion between antibiotic use in the previous 
year and wheezing. It has been hypothesized 
that antibiotic use early in life may increase 
the subsequent risk of asthma. An ecologic 
analysis of the relationship between anti-
biotics sales and the prevalence of asthma 
symptoms, allergic rhinoconjunctivitis, and 
atopic eczema in 99 centres from 28 coun-
tries was generally not consistent with the 
hypothesis [21]. 

In our study there was no association 
between sibship size and wheezing. Recent 

epidemiological studies consistently report 
an inverse association between sibship size 
and allergic disease [22].

The present results indicate that ex-
posure to cockroaches was significantly 
associated with asthma among the children 
studied and can be considered a risk factor 
for the disease. It has been found that there 
are more asthma sufferers in homes with 
high cockroach infestation [23]. Based on 
data reported in a study in the United States 
of America, Arruda et al. reported that the 
combination of exposure and sensitivity to 
cockroach allergens is a risk factor for the 
severity of asthma in children [24]. 

There are some reports that frequent 
acetaminophen (paracetamol) use was posi-
tively associated with asthma and rhinitis in 
13–14-year-old students and adults [25,26]. 
Results of a previous study in Urmia on 
13–14-year-old children are consistent with 
those reports but in this study we did not 
find a positive association with wheezing [9]. 

Prevalence of rhinitis 
Again in this age group boys suffered more 
than girls with symptoms of rhinitis. An 
ISAAC study in 257 800 children aged 
6–7 years from 91 centres in 38 countries 
showed that the prevalence of rhinitis with 
itchy/watery eyes (rhinoconjunctivitis) in 
the previous year varied between centres 
from 0.8% to 14.9%. The lowest prevalence 
was found in parts of Eastern Europe and 
south and central Asia [7]. Mirsaid Ghazi 
et al. reported prevalence of allergic rhini-
tis in Tehran at 23.28% in 10–14-year-old 
students, and this was more common in 
boys [27]. 

An itchy rash which had been coming and 
going for at ≥ 6 months, which was meant to 
be suggestive of eczema, was the least com-
monly occurring of the 3 allergic conditions 
investigated in this study. Surprisingly, 
prevalence of diagnosed eczema was greater 
than prevalence of eczema symptoms. For 
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explanation one could speculate that in Iran 
most skin lesions are labeled as eczema, 
however the most probable explanation is 
that since there is no equivalent Farsi word-
ing for “eczema”, we used “skin sensitivity” 
in parenthesis in the translated form of the 
question “Have you ever had eczema?” This 
led to a high response rate to the question. 
In a similar study in Bangkok, university 
students’ use of “allergic rash” for eczema 
led to an overestimation [28]. The ISAAC 
steering committee study [8] showed a 
prevalence range for symptoms of atopic 
eczema from < 2% in the Islamic Republic 
of Iran to > 16% in Japan and Sweden in the 
6–7-year-old age group.

The ISAAC study includes 6–7- and 
13–14-year-old schoolchildren. There are, 
however, fewer reports in the literature for 
the younger age group. Data from our study 
will serve as a baseline for prevalence of 
major allergic disease among 6–7-year-old 

schoolchildren in the Islamic Republic of 
Iran.

A major limitation of this study was that 
apart from the information given on the 
questionnaire no measurements of atopic 
disease, such as skin-prick test, measure-
ment of IgE concentration or lung function, 
were performed. ISAAC questionnaires 
were, however, specially designed for 
population-based surveys and have been 
shown to be valid instruments. 
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