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ABSTRACT To investigate the prevalence of smoking, asthma and asthma-related symptoms in 
relation to age, sex and smoking behaviour in Urmia, we carried out a cross-sectional study in 2004 
using the International Union Against Tuberculosis and Lung Disease questionnaire, which includes 
some questions on smoking. We surveyed 2987 adults aged 20–44 years. Prevalence of wheeze, 
breathlessness with wheezing, asthma attack, use of asthma medication and nasal allergy were 
4.8%, 3.3%, 1.2%, 1.1%, and 16.0% respectively. Current smokers comprised 16.4% of participants. 
Prevalence of asthma symptoms was significantly greater in smokers than non-smokers. Rates for asthma 
diagnosis and asthma medication were lower than the European Community Respiratory Health Survey median. 

Tabagisme et asthme chez l'adulte de 20 à 44 ans à Urmia, (République islamique d'Iran)
RÉSUMÉ Afin d’évaluer la prévalence du tabagisme, de l’asthme et des symptômes liés à l’asthme en 
fonction de l’âge, du sexe et du comportement tabagique à Urmia, nous avons conduit en 2004 une étu-
de transversale sur la base du questionnaire de recherche sur les symptômes bronchiques de l’Union 
Internationale Contre la Tuberculose et les Maladies Respiratoires, qui comporte un certain nombre de 
questions sur le tabagisme. Notre enquête a porté sur un effectif de 2987 adultes âgés de 20 à 44 ans. 
Nous avons déterminé la prévalence de chacun des items, à savoir sifflements : 4,8 %, essoufflement 
avec sifflements : 3,3 %, crises d’asthme : 1,2 %, recours aux médicaments antiasthmatiques : 1,1 % 
et allergies nasales : 16,0 %. Les fumeurs réguliers représentaient 16,4 % des participants. La préva-
lence des symptômes liés à l’asthme s’est avérée significativement plus importante chez les fumeurs 
que chez les non-fumeurs. Nous avons constaté des taux de diagnostic et de médication de l’asthme 
inférieurs aux médianes établies dans le cadre de l’étude ECRHS (European Community Respiratory 
Health Survey – enquête épidémiologique européenne sur la prévalence et les facteurs de l’asthme).
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Introduction

The World Health Organization (WHO) 
has reported that around 300 million people 
around the globe suffer from asthma, and 
this number is rising [1]. Asthma is not just 
a public health problem for the industrial-
ized countries, in developing countries, 
however, the incidence of the disease varies 
greatly. India has an estimated 15–20 mil-
lion people who suffer from the condition; 
in the Western Pacific Region of WHO, 
the incidence varies from over 50% among 
children in the Caroline Islands to virtu-
ally 0% in Papua New Guinea. In Brazil, 
Costa Rica, Panama, Peru and Uruguay, 
prevalence of asthma symptoms in children 
varies from 20% to 30% [1]. Very little 
has been published about asthma status in 
the WHO Eastern Mediterranean Region, 
including the Islamic Republic of Iran. 
There are a few reports regarding Iranian 
adults, but there is a lack of consistency and 
comparability in the findings owing to lack 
of homogeneity in the study designs and 
methods [2,3]. 

In this context, it was felt there was a 
need for a standardized, comprehensive 
study to accurately determine epidemio-
logical aspects of asthma in the Islamic 
Republic of Iran. The development of 
standardized questionnaires by the Inter-
national Union against Tuberculosis and 
Lung Disease (IUATLD) and International 
Studies of Asthma and Allergies in Child-
hood (ISAAC) has allowed comparison of 
the prevalence of asthma and asthma-like 
symptoms between countries. 

An ISAAC study has already been car-
ried out in the Islamic Republic of Iran [4]. 
The IUATLD questionnaire was used in the 
European Community Respiratory Health 
Survey (ECRHS), involving 48 centres in 
17 European and 5 non-European countries 
between 1990 and 1995 [5]. The prevalence 

of asthma varies not only between coun-
tries but also within large countries such as 
Canada [6]. Reported prevalence of asthma 
and asthma-like symptoms is higher in 
industrialized countries than in developing 
countries [5] 

According to a WHO fact sheet, about 
a third of the adult male global population 
smokes [7]. Smoking-related diseases kill 
1 in 10 adults globally, and cause 4 million 
deaths annually. By 2030, if current trends 
continue, smoking will kill 1 in 6 people. 
Smoking is on the rise in the developing 
world but falling in the more developed na-
tions. Among Americans, smoking rates de-
creased by nearly half from the mid-1960s 
to the mid-90s, falling to 23% of adults by 
1997. In developing countries, tobacco con-
sumption is rising by 3.4% per year [7]. In 
the Islamic Republic of Iran, self-reported 
prevalence of smoking is 18.7%–26.0% in 
men and 1.3%–3.6% in women [7–10]. 

The aim of this study was to determine 
the prevalence of smoking, reported asthma 
attacks, asthma-like symptoms and nasal 
allergy in adults aged 20–44 years in Urmia, 
and to compare them with those reported 
in the European Community Respiratory 
Health Survey (ECHRS) and other studies. 

Methods

Place of study
Urmia, previously Rezaieh, is the capital 
of West Azarbaijan province and has a 
population of 499 000. The city is situated 
at an altitude of 1340 m on the western side 
of Lake Urmia, a shallow saline lake in the 
northwest of the Islamic Republic of Iran, 
between Tabriz and the Turkish border. The 
city is situated in a fertile region where fruit 
(apples and grapes) and tobacco are grown. 
Many families have their own orchards.
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Study design
This cross-sectional survey was carried out 
between January 2004 and July 2004 using 
random cluster sampling. In order to facili-
tate comparison of our findings with those 
of the European Community Respiratory 
Health Survey [11], sample size was set at 
3000. Urmia city was divided into 11 areas; 
5 areas were selected in the first stage based 
on random numbers. In the second stage 
30 clusters were randomly selected, taking 
into consideration the population density 
of each area. After selecting the first fam-
ily randomly from the family list, the next 
household to the right was selected, and this 
continued until the required number of sam-
ples was completed in each cluster. 

All individuals 20–44 years old were in-
vited to take part in the study. If the 20–44-
year-old person was not at home, another 
appointment was made. After a maximum 
of 3 visits, 75 addresses were inaccessi-
ble. There were no refusals to participate, 
although 13 respondents were considered 
unreliable (inconsistent answers). 

Interviews were conducted using a Farsi 
translation of the IUATLD questionnaire on 
bronchial symptoms with additional ques-
tions on smoking (cigarettes and cigars). 
The questionnaire had been validated and 
subsequently used extensively as the postal 
questionnaire of the ECRHS [12]. Other 
forms of smoking such as the water pipe 
(hookah) are not common in Urmia and 
were not covered in the study.

The following questions were used in 
the analysis (as in the ECRHS):
• 1 Wheeze: Have you had wheezing or 

whistling in your chest at any time in the 
last 12 months? 

• 1.1 Breathless with wheezing: Have you 
been at all breathless when the wheezing 
noise was present? 

• 1.2 Wheeze without cold: Have you had 
this wheezing or whistling when you did 
not have cold? 

• 2 Shortness of breath at rest (not used 
in ECRHS): Have you had an attack of 
shortness of breath that came on during 
the day when you were at rest any time 
in the last 12 months? 

• 3 Shortness of breath after exercise (not 
used in ECRHS): Have you had an at-
tack of shortness of breath that came on 
following strenuous activity at any time 
in the last 12 months? 

• 4 Chest tightness: Have you woken up 
with a feeling of tightness in your chest 
at any time in the last 12 months? 

• 5 Nocturnal shortness of breath: Have 
you been woken by an attack of short-
ness of breath at any time in the last 
12 months? 

• 6 Nocturnal cough: Have you been wok-
en by an attack of coughing at any time 
in the last 12 months? 

• 7 Asthma attack: Have you had an attack 
of asthma in the last 12 months? 

• 8 Asthma medication: Are you currently 
taking any medication (including inhal-
ers, aerosols or tablets) for asthma?

• 9 Nasal allergy: Do you have any nasal 
allergies, including hay fever?
We designated those who answered yes 

to either Question 7 or Question 8 (indicat-
ing that they had had an attack of asthma 
in the previous 12 months and/or that they 
were currently receiving medication for 
asthma) as “diagnosed current asthma”.

Current smokers were defined as those 
who were still smoking within 1 month 
prior to completing the questionnaire; non-
smokers were those who were lifelong non-
smokers and ex-smokers the remainder. 
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Statistical analysis
We used SPSS for Windows, version 
11, and performed a descriptive analysis 
and frequency of each of variables. The 
chi-squared test was used for differences 
between groups. Odds ratios with 95% con-
fidence intervals were determined. P < 0.05 
was considered significant.

Ethics
The study was approved by the Research 
Committee of the Medical Sciences Univer-
sity of Urmia. All participants were assured 
that all personal information concerning 
their health status would be kept confiden-
tial and that information would be provided 
to a third party only on written request from 
the participant.

Results

The survey was completed by 3000 indi-
viduals; 13 questionnaires were incomplete 
and excluded from the analysis. Thus, re-
sults for 2987 individuals, 1422 (48%) men 
and 1565 (52%) women, were analysed.

Table 1 shows the distribution of the 
study population by sex and smoking habit. 
Relatively few women (3.6%) were smokers. 

The prevalence of asthma-like symp-
toms and self-reported asthma attacks and 
use of asthma medications during the 12 
months prior to the study are shown by sex 
and age group in Table 2. There was no 

statistically significant difference between 
males and females (P > 0.05). 

Prevalence of all variables, with the 
exception of nasal allergy, was highest in 
the oldest group (Table 2). 

The relationship between smoking and 
prevalence of reported symptoms is shown 
in Table 3. We found that 16.4% of the 
participants reported being current smokers; 
prevalence was about 10 times greater in 
men (30.5%) than in women (3.6%). Mean 
age at which smokers started to smoke 
was 19.9 years. Mean number of cigarettes 
smoked per day was 13.8 (standard devia-
tion 10.4).

History of nasal allergy was strongly 
associated with respiratory symptoms (P 
< 0.001 for all variables) (Table 4). 

To enable easy comparison of our re-
sults with those of the ECRHS, the median 
and values for selected centres are shown in 
Table 5 [5]. The prevalence of each of the 
symptoms was substantially lower in Urmia 
than in centres that took part in the ECRHS. 
For example, the prevalence of wheeze was 
4.8% in Urmia compared to the ECRHS 
median of 20.7%. 

Discussion

There have been no studies using a stand-
ardized questionnaire to determine the 
prevalence of asthma-like symptoms, re-
ported asthma attacks and chronic respira-

Table 1 Prevalence of smoking in 20–44-year-old adults in 
Urmia

Smoking status Males  Females  Total 
  (n = 1422)  (n = 1565) (n = 2987)
  No. % No. % No. %

Never smoked 942 66.2 1496 95.6 2438 81.6

Ex-smoker 47 3.3 12 0.8 59 2.0

Current smoker 433 30.5 57 3.6 490 16.4
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tory symptoms in adults in Urmia. The use 
of a standardized IUATLD questionnaire 
allowed comparison of our results with 
those obtained using the same questionnaire 
in other centres.

The ECRHS was the first study to assess 
the geographical variation in asthma and 
allergy in adults using the same instruments 
and definitions. The study showed that there 
are large geographical differences in the 
prevalence of asthma, atopy and bronchial 
responsiveness, with high prevalence rates 
in English-speaking countries and low prev-
alence rates in the Mediterranean region and 
Eastern Europe [5,13]. Comparison of our 
results with those from all 48 participating 
ECRHS centres shows that the prevalence 
of most asthma symptoms and of nasal 
allergy/hay fever were significantly lower 
in Urmia than the median for ECRHS cen-

tres.  Prevalence of respiratory symptoms in 
Urmia was similar to Algeria and Bombay, 
but lower than centres in Europe, Australia 
and New Zealand. Practitioner-diagnosed 
asthma and use of asthma medications were 
also lower in Urmia. Under-diagnosis and 
under-treatment are common problems in 
relation to asthma, creating a substantial 
burden on individuals and families. Some 
of those affected may endure a lifetime of 
restriction of activities.

To the best of our knowledge, there has 
been no IUATLD study in Iranian adults. 
However, in 2 studies carried out with 
slightly different methodologies, the self-
reported prevalence of asthma was 2.8% in 
Mashhad and 6.1% in rural areas of Isfahan 
[2,3]. 

The low frequency of reported asthma-
like symptoms in the present study might be 

Table 3 Prevalence of asthma symptoms, self-reported asthma and nasal 
allergy in 20–44-year-old adults in Urmia according to current smoking 
status

Question Current smoker  Non-smoker  OR (95% CI)
  (n = 490) (n = 2497)
  No. % No. % 

1 Wheeze*** 53 10.8 91 3.6 3.2 (2.5–4.5)

1.1 Breathless with wheezing*** 34 6.9 64 2.6 2.8 (1.8–4.3)

1.2 Wheeze without cold*** 37 7.6 65 2.6 3.0 (2.0–4.6)

2 Shortness of breath at rest 22 4.5 66 2.6 1.7 (1.0–2.8)

3 Shortness of breath after 
 exercise*** 64 13.1 147 5.9 2.4 (1.7–3.2)

4 Chest tightness*** 39 8.0 110 4.4 1.8 (1.2–2.7)

5 Nocturnal shortness of breath 20 4.1 68 2.7 1.5 (0.9–2.5)

6 Nocturnal cough* 94 19.2 215 8.6 2.5 (1.9–3.2)

7 Asthma attack 5 1.0 30 1.2 0.8 (0.3–2.1)

8 Asthma medication 7 1.4 25 1.0 1.4 (0.6–3.3)

7 or 8 Current asthmaa 8 1.6 35 1.4 0.8 (0.3–1.8)

9 Nasal allergy 76 15.5 401 16.1        –
*P < 0.05; ***P-value < 0.001.
aThose who answered yes to question 7 and/or question 8 were designated as “diagnosed 
current asthma”.
OR = odds ratio; CI = confidence interval.
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due to misunderstanding of the questions. 
Although challenge testing for nonaller-
gic bronchial hyperresponsiveness was not 
performed because of the lack of facilities 
in Urmia, the most probable explanation 
is that asthma prevalence is in fact low, 
in keeping with results of other studies in 
developing countries, e.g. Bombay (2.6%) 
and Algiers (2.4%) [5,14]. 

Asthma prevalence in developing coun-
tries, characteristically low for a long time, 
has recently been increasing following ur-
banization and industrialization. Possible 
explanations have been identified in the 
sudden exposure to pollution from indus-
trial and motor vehicle exhaust emissions 
as a consequence of urbanization; changes 
in diet that may result in a loss of protec-
tion against allergic diseases caused by 
Lactobacillus spp. found in fermented milk; 
and in the decrease in Ascaris lumbricoides 

infections, considered by some responsible 
for protection against the development of 
asthma [15]. 

Prevalence of cigarette smoking and 
relation to asthma
It has been estimated that there are ~1.25 
billion smokers worldwide, with approx-
imately two thirds living in developing 
countries [16]. In Cambodia studies have 
shown that about 67% of men smoke in 
urban areas (Phnom Penh), while in rural 
areas, where most people live, the figure is 
about 86% [7]. In Malaysia about half of all 
men smoke; in the Philippines the figure is 
about 60%. In the Republic of Korea about 
67% of men smoke, while among adult 
women the figure rose from 3.9% in 1989 to 
6.7% in 1997. In China about 67% of men 
and 4% of women are smokers.

Table 4 Relationship between nasal allergy and asthma symptoms, self-
reported asthma and asthma medication use in 20–44-year-old adults in 
Urmia

Question Nasal allergy OR (95% CI)
  Yes (n = 477) No (n = 2510) 
  No. % No. % 

1 Wheeze 48 10.1 96 3.8 2.8 (1.9–4.0)

1.1 Breathless with wheezing  38 8.0 60 2.4 3.5 (2.3–5.4)

1.2 Wheeze without cold 35 7.3 67 2.7 2.8 (1.8–4.3)

2 Shortness of breath at rest 33 6.9 55 2.2 3.3 (2.1–5.1)

3 Shortness of breath after exercise 66 13.8 145 5.8 2.6 (1.9–3.5)

4 Chest tightness 54 11.3 95 3.8 3.2 (2.3–4.6)

5 Nocturnal shortness of breath 35 7.3 53 2.1 3.6 (2.3–5.7)

6 Nocturnal cough 99 20.8 210 8.4 2.8 (2.2–3.7)

7 Asthma attack 19 4.0 16 0.6 6.4 (3.3–12.6)

8 Asthma medication  16 3.4 16 0.6 5.4 (2.7–10.9)

7 or 8 Current asthmaa 22 4.6 21 0.8 3.3 (2.4–4.5)
P-value for all variables < 0.001.
aThose who answered yes to question 7 and/or question 8 were designated as “diagnosed 
current asthma”.
OR = odds ratio; CI = confidence interval.
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In many developed countries, at least 
1 in 4 adults smoke cigarettes. The rate 
varies between European countries, e.g. 
38% in Germany, 30% in France, 29% in 
Italy and 18% in Sweden, and is higher in 
countries with lower incomes and among 
young adults, particularly females [16]. 
Overall in this study prevalence of cigarette 
smoking was lower than in the developed 
countries. Prevalence for females was very 
low, 3.6% compared to 21% in the United 
States of America (USA) and 25% in the 
United Kingdom [16]. Other studies of 
self-reported smoking in Iran also showed 
lower prevalence of smoking in women. In 
Isfahan the prevalence in women aged ≥ 19 
years was 1.3% (8.7% in men) [9]. In Shiraz 
26.0% of the men and 3.6% of the women 
reported being current smokers [10]. In 
Japan about 51% of men smoke, very high 
for a developed nation [7], and prevalence 
among women is almost 10%.

In the present study, smoking habits 
were important independent determinants 
of the prevalence of respiratory symptoms. 
The association between current smok-
ing and asthma was less clear. In 2 previ-
ous case–control studies the prevalence 
of reported asthma was similar in current 
smokers and non-smokers [17,18], while a 
higher risk of current asthma was reported 
in smokers than in non-smokers in an Aus-
tralian study [19]. In a 3-year follow-up 
study, Bjornsson et al. found that onset 
of asthma was more common in current 
smokers than in non-smokers, but this was 
mainly in nonatopic subjects [18]. In a 
Spanish study, however, smoking was as-
sociated with bronchial responsiveness only 
in nonatopic subjects [20], while Leynaert 
et al. reported that heavy smoking females 
had an increased risk of moderate to mild 
bronchial hyperresponsiveness, but no such 
association was found in males [21]. 

Relation between sex and asthma-
like symptoms
There was no significant sex difference in 
this study. In adults, the female:male sex 
ratio for asthma admission in the USA is 3:1 
[15]. In one study, females had a lower risk 
than males of asthma with onset before 15 
years of age but a higher risk of adult onset 
asthma [20]. In several analyses of local 
data from the ECRHS, females had a higher 
prevalence of bronchial hyperresponsive-
ness than males [13]. 

Nasal allergy and asthma
In our study, individuals with nasal allergy 
were more likely to have current asthma and 
respiratory symptoms than those without. In 
the ECRHS study, the association between 
perennial nasal allergy and asthma remained 
significant after adjustment for possible 
confounders such as atopy, and was found 
in both atopic and nonatopic subjects. Nasal 
allergy was also found to be an independent 
risk factor for onset of asthma in a subgroup 
of Swedish participants 3 years after the 
first study [13]. 

Conclusion

These data form a reliable baseline for fur-
ther comparative studies and should also 
incite new studies into possible causes of 
such low prevalence rates of asthma-like 
symptoms. Further studies are needed to 
investigate whether this low prevalence is 
related to low prevalence of smoking in 
women (mothers) (consequently less ex-
posure of Iranians to smoke in utero or in 
neonates and infants) and/or the eastern and 
Islamic lifestyles. It also provides reliable 
data about smoking which may be useful for 
those carrying out interventions to reduce 
smoking rate. 
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