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ABSTRACT
Background and Objective: Asthma is a major
health problem and a high-burden disease in the
world. Unfortunately the prevalence of asthma in
adult populations in Iran is not determined precisely. The aim of this study was to assess the
prevalence of asthma symptoms and it’s relation
with ages, gender and smoking behaviour in city
of Tehran. Methods: A telephone interview survey was conducted among 7150 randomly selected telephone numbers in city of Tehran. A
questionnaire adapted from The European Community Respiratory Health Survey (ECRHS) with
additional two questions about smoking behaviour and hookah. Results: From 7150 eligible
telephone numbers dialled there were 5500 responses (76.92%). The study populations included 3412 female (62%), 2088 men (38%) and the
mean age of responder were 31.15 ± 7.33. Their
smoking behaviour were; 71.6% non smoker,
11.9% active smoker, 16.5% passive smoker and
7.8% used hookah. The prevalence of “wheezing
in the last 12 months”, “dyspnea with wheezing”
and “wheezing and two nocturnal symptoms”
were 24%, 10.8% and 5% respectively. Prevalence of asthma symptoms was significantly
greater in smokers than non-smokers groups.
Conclusion: In this study by using symptom
based questionnaire (ECRHS), we concluded the
prevalence of asthma in Tehran adult population
was between 5% to 10%. Also this study may
made cross-national comparison of our findings
with other ECRHS studies possible; rates of
“wheezing in the last 12 months”, “dyspnea with
wheezing” and “nocturnal dyspnea” were higher
than the European Community Respiratory Health
Copyright © 2013 SciRes.

Survey median. Role of air pollution, smoking
and other risk factors for asthma should be considered.
Keywords: Asthma; Adult; Prevalence; Smoking;
Iran

1. INTRODUCTION
Asthma is a high-burden disease that has a mostly effective treatment [1]. The World Health Organization
(WHO) has reported that around 300 million people in
the world are affected by asthma, and this number is rising [2]. Increasing prevalence and morbidity and mortality related to bronchial asthma in the last decades, causes
worldwide concern [3]. The cause of this increase in prevalence is unclear, but environmental factors, such as air
pollution, smoking behaviour, living condition, diet and
allergens may also be influencing the prevalence of asthma [4]. To assess the prevalence of asthma different methodologies have been used in various studies in the
world, which causes comparison of findings in these studies not reliable. Thus, there have been attempts to standardize the methodology used for epidemiology of asthma [3,5]. Despite the fact that ECRHS (European Community Respiratory Health Survey) and International
Studies of Asthma and Allergies in Childhood (ISAAC)
has allowed comparison of prevalence of asthma and
asthma-like symptoms between countries [3,6,7]; There
are a few reports about asthma status in the WHO Eastern Mediterranean Region, including the Islamic Republic of Iran [8,9].
Although active smoking is recognized as the most
important risk factor for the development of chronic obstructive pulmonary disease [10], the complex relation
between asthma and active smoking remains unclear.
One might expects individuals with asthma would avoid
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smoking; surprisingly smoking is common in asthmatic
people [11]. In some previous cross-sectional studies no
difference was seen in smoking prevalence in people
with or without asthma [12,13]. Another aspect of active
smoking which rises concern in asthmatic patients is; its
role in asthma severity [13], accelerating decline in lung
function [14], impair therapeutic effect of inhaler corticosteroids [15] and interfering with asthma control (either worsen/weaken control) [16].
The aim of this study was to determine the prevalence
of asthma symptoms and impact of smoking behaviour in
adults aged 20 - 44 years in Tehran and to compare them
with the same reports from other countries.

2. METHODS
This study was conducted in Tehran, capital of the Islamic Republic of Iran, with about 8 million populations.
This city is situated at the foot of the Tochal mountain
range in Western Asia. In the 20th century, Tehran faced
a large number of immigration from all over the country
and most of Iranian industries are headquartered in Tehran.
This was a cross-sectional telephone interview study,
which was conducted during winter and spring of 2010,
16,500 telephone numbers randomly selected from twenty two regional telecommunications of Tehran. Two
trained general practitioner dialled with random numbers
and invited all 20 - 44 years person to answer the questionnaires. If one number was busy, they repeat contact
again. No proxy interviews were allowed. Interviews
were conducted using a Persian description of the ECRHS
questionnaire on asthma symptoms with two additional
questions on smoking behaviours (Appendix 1).
Current asthma was defined by positive responses to
question 5 or 6. (Including that they had an attack of
asthma in the last 12 months and/or that they were currently taking medication for asthma).

2.1. Statistic Analysis
The data were analysed using the statistical software
SPSS, Version 16 (SPSS Inc., Chicago, IL, USA). The
prevalence for each of the symptoms was calculated. A
comparison between groups was made using the chisquared test and a P value lower than 0.05 was considered statistically significant.

troduced. All participants were confident that all personal information would be kept private.

3. RESULTS
We selected 16,500 telephone numbers. From 7150
eligible telephone number, 1650 numbers refused to answer. Therefore, the response rate was 76.92% (5500).
The age range of people who participated in the study
were 20 - 44 years, with a mean age of 31.15 ± 7.33
years. The number of women was 3412 (62%) Table 1
shows the division of the study population by sex and
smoking behaviour. In active smoker group 10.1% were
men and 1.8% women. In this study, women had lower
prevalence of smoking.
Table 2 shows frequency of respiratory symptoms,
asthma attack and use of medicine for asthma (oral, inhaler or parentral) in both genders.
There was significant difference among gender with
wheezing, wheezing with dyspnea and wheezing without
cold (P < 0.001). However there was no significant difference among gender and feeling of tightness in chest,
attack of shortness of breath, waking up with cough, attack of asthma and current asthma (P > 0.05).
The result of wheezing prevalence and two nocturnal
symptoms were analysed (Nocturnal chest tightness and/
or Nocturnal dyspnea) which there was no significant
difference among gender with these symptoms.
In active smokers the prevalence of wheezing, wheezing without cold, nocturnal dyspnea, nocturnal chest
tightness, nocturnal cough, current asthma, wheeze and
nocturnal dyspnea, wheezing and two nocturnal symptoms were significantly higher than non smokers group.
In smokers more than 10 cigarettes per day the frequency of wheezing, wheezing with dyspnea, wheezing
without cold, nocturnal dyspnea, nocturnal cough, wheeze
and nocturnal dyspnea, wheezing and two nocturnal
symptoms were significantly higher than in less than 10
cigarettes per day group.
In passive smoker group the prevalence of wheezing,
Table 1. Prevalence of smoking behavior in 20 - 44 year old
adults in Tehran.

2.2. Ethics
This study was approved by ethic committee of Immunology, Asthma and Allergy Research Institute. The
condition of the study was explained to participants at
the time of the telephone interview and explicit verbal
consent was obtained before the questionnaire was inCopyright © 2013 SciRes.

Smoking
habit/Gender

Males (n = 2088)

Active smoker*

553(10.1%)

101(1.8%)

654(11.9 %)

More than 10
cigarettes per day**

223(34%)

23(3.5%)

246(37.6 %)

Passive smoker*

293(5.3%)

615(11.2%)

908(16.5%)

Hookah (pipe
water)*

279(5.1%)

150(2.7%)

429(7.8%)

1242(22.6%)

2496(49%)

3938(71.6%)

Non smoker
*

*

Female
Total (n = 5500)
(n = 3412)

**

% within total, % within active smoker group.
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Table 2. Prevalence of respiratory symptoms according to gender.
Symptoms

Men
Women
Total
P value
(n = 2088) (n = 3412) (n = 5500)

Wheezing in the last
12 months
(Wheezing)

30.5%*

20.1%

24%

<0.001

Wheezing with
breathlessness in the
last 12 months
(Dyspnea with
wheezing)

37.1%

52.8%

10.8%

<0.001

Wheezing without
cold

52.7%

44.5%

11.5%

<0.001

Waking up with
feeling of tightness in
the last 12 months
(Nocturnal chest
tightness)

11.4%

1.3%

11.3%

P = 0.732

Waking up with
shortness of breath in
the last 12 months
(Nocturnal dyspnea)

10%

10.7%

10.4%

P = 0.543

Waking up with
attack of coughing
(Nocturnal cough)

10%

10.7%

10.4%

P = 0.543

Attack of asthma

1.5%

1.7%

1.6%

P = 0.594

Use of medicine for
asthma (Asthma
medications)

1.7%

2.1%

1.9%

P = 0.324

Wheeze and
Nocturnal dyspnea

5.1%

5%

5%

P = 0.412

Wheezing and two
nocturnal symptoms

5.1%

5%

5%

P = 0.412

Current asthma

0.7%

1.3%

2%

P = 0.278

*

% within sex.

wheezing with dyspnea, nocturnal dyspnea, nocturnal
chest tightness, and nocturnal cough were significantly
higher than non smokers.
In Hookah (pipe water) wheezing and nocturnal chest
tightness symptoms had significantly higher frequency
than non smokers (Table 3).

4. DISCUSSION
Defining asthma may be problematic in epidemiological studies. Most of surveys have used symptoms based
questionnaire, which may cause problems arising from
subjective reasons. Survey instruments generally are supported and tested by subjective methods, preferably gold
standard test. Despite this fact; there is no gold standard
test for asthma diagnosis. A standardized questionnaire
which can be used in different regions of the world to
verify geographical variation in asthma and other allergic
disease; may overcome the potential problems of both
subjective questionnaire and expensive methods such as
Copyright © 2013 SciRes.
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bronchial hyper responsiveness (BHR). The ECRHS study is the first study to evaluate a geographical variation
in asthma in adults and due to its noncultural nature it
has been conducted in 22 different countries [6,17].
According to Swedish Study of Air Pollution and Lung
Disease in Adult (SPALDIA) wheezing in whatever forms,
has a high diagnostic value as a symptom in asthma diagnosis. Also wheezing and two nocturnal symptoms
(chest tightness, dyspnea and cough) have a high sensitivity and specificity for asthma diagnosis. Both wheezing and wheezing with two nocturnal symptoms yield
best Yoden index (which evaluate the diagnostic efficacy
of a test) [5] meanwhile there was a survey which has
scored each of asthma symptoms that has been used in
ECRHS study to evaluate questionnaire based diagnosis
versus clinical diagnosis. In this scoring study, “wheezing and dyspnea” has highest score as symptomatic
asthma [17]. In our study prevalence of “wheezing in last
12 months”, “wheezing with dyspnea” and “wheezing
with two nocturnal symptoms” were 24%, 10.8% and 5%
respectively.
So according to both SPALDIA and ECRHS scoring
studies “wheezing with dyspnea” and “wheezing with
two nocturnal symptoms” are more likely to resemble
clinical diagnosis of asthma in questionnaire based surveys [5,17]. Therefore, by using this two symptoms ,we
can estimate prevalence of asthma in Tehran could be
between 5% to 10%.
Using a standardized questionnaire enabled us to compare our results with other countries [18]. The prevalence
of asthma (according to ECRHS) was higher in Australia
and New Zealand and lowest in Estonia, Algeria and
India [19]. The prevalence of wheezing and dyspnea in
our survey was 10.8% which is a little more than ECRHS
median (9.8%) and lower than Turkey (15.4%), United
Kingdom (13.9%) and higher than India (3%) (Table 4).
In our study prevalence of “current asthma” is 2%.
This prevalence is lower than ECRHS median (4.5%),
the reason could be that asthma is an under diagnosed
disease in Iran and the wax and wane nature of asthma
itself. Other potential problem may be subjective symptoms recognition or recall and tendencies to hide illness
for social reasons.
Many studies have stated that smoking increases severity of airways inflammation and related respiratory
symptoms in asthmatic patients and normal population
[20]. It is estimated that there are about 4 million death
due to smoking in the world and it is going to rise to 8.4
million death per year by 2020, and 66% of them will be
in developing countries [20]. In our study prevalence of
smoking was 11.9% (10.1% men vs. 1.8% women)
which in comparison to results of national survey of non
communicable disease in Iran (14.8% overall, 26.1%
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was (overall 7.8%: 5.1% men, 2.7% women). However
according to national survey of non communicable disease in Iran; water pipe is the most form of tobacco use
in Iranian women and they may not use it regularly but in
many occasions [21]. As it shown in Table 3 water pipe
smoking has a significant relationship with “wheezing”,
which may alert us about upcoming asthma symptoms in
water pipe smokers in next few years. Moreover;
“wheezing” was significantly higher in active smokers vs.
non smokers. There was also significant relationship
between smoking and “wheezing and two nocturnal
symptoms” (P < 0.05-OR 2.12), Another finding was that

men, 3.2% women) is lower because we categorized
people who had smoked water pipe in a different group
[21]. In Uromia (a province in North West of Iran),
prevalence of smoking was 3.6% in women and 30.5% in
men [22]. In other study in Tehran the overall cigarette
smoking was 11.3% which is similar to our study [23].
The prevalence of smoking in adult men in European
countries varies from the lowest rate in Sweden (14.9%)
to the highest in Russia (65%). The prevalence of smoking among men in Tehran in our survey was lower than
all European countries [24].
The prevalence of smoking water pipe in our study

Table 3. Prevalence of asthma symptoms and their associations with smoking behavior.
Active smokers vs.
non smokers

passive smokers vs.
non smokers

More than 10 cigarettes per
day vs. less than 10

Hookah (pipe water)
vs. non smokers

N (%*) OR**(95%CI)

N (%) OR (95%CI)

N (%) OR (95%CI)

N (%) OR (95%CI)

299 (45.7)
3.3(2.7 - 3.90) α
122 (41.4)
0.8 (0.6 - 1.1)
202 (68.5)
2.9 (2.9 - 3.9) α
110 (16.8)
1.8 (1.9 - 2.3) α
93 (14.2)
1.7 (1.8 - 2.7) α
93 (14.2)
1.6 (1.7 - 2 - 8) α
13 (2.0)
1.2 (0.6 - 2.2)
18 (2.8)
1.5 (0.9 - 2.5)
21 (32.3)
1.6 (1.0 - 2.7) γ
57 (8.7)
2.12 (1.5 - 2.9) α
57 (8.7)
2.12 (1.5 - 2.9) α

225 (24.8)
3.3 (2.7 - 3.9) β
117 (52.2)
1.3 (1 - 8) γ
97 (43.5)
1 (0.7 - 1.4)
130 (14.3)
1.5 (1.2 - 1.9) α
129 (14.2)
1.4 (1.2 - 2) α
129 (14.2)
1.4 (1.2 - 2) α
11 (1.2)
0.7 (0.8 - 1.4)
15 (1.7)
0.9 (0.5 - 1.5)
15 (1.7)
0.8 (0.4 - 1.4)
50 (5.5)
1.3 (0.4 - 1.7)
50 (5.5)
1.5 (0.9 - 1.7)

152 (61.8)
2.9 (2.1 - 4) α
74 (49)
1.4 (1.1 - 3) β
115 (76.2)
2.1 (1.2 - 3.4) β
47 (19.1)
1.2 (0.8 - 1.9)
46 (18.7)
1.7 (1.1 - 2.7) β
46 (18.7)
1.7 (1.1 - 2.7) β
9 (3.7)
3.7 (1.15 - 12.4)
9 (3.7)
1.8 (0.7 - 4.9)
11 (4.5)
2 (0.8 - 5)
33 (13.4)
2.4 (1.4-4.1) β
33 (13.4)
2.4 (1.4 - 4.1) β

109 (32.3) 1.8 (1.4
- 2.3) α
49 (45.4)
0.9 (0.6 - 1.4)
52 (48.6)
1.3 (0.8 - 1.9)
47 (13.9)
1.3 (1.0 - 1.9) γ
49 (32.3)
0.8 (0.7 - 1.5)
49 (32.3)
0.8 (0.7 - 1.5)
4 (1.2)
0.7 (0.2 - 2)
4 (1.2)
0.6 (0.2 - 1.7)
4 (32.3)
0.6 (0.2 - 1.6)
22 (6.5)
1.5 (0.9 - 2.0)
22 (6.5)
1.5 (0.2 - 2.3)

Symptoms/smoking behavior

1. Wheezing
1.1 Wheezing with dyspnea
1.2 Wheezing without cold
2. Nocturnal chest tightness
3. Nocturnal dyspnea
4. Nocturnal cough
5. Asthma attack
6. Asthma medications
5 or 6: current asthma
Wheeze and Nocturnal dyspnea
Wheezing and two nocturnal Symptoms

α = P < 0.001, β = P < 0.01, γ = P < 0.05, *% within each smoker group, **OR: odd ratio.

Table 4. Comparison of the prevalence of adult asthma symptoms found in Iran (Tehran) with some of the centers participated in
ECRHS and the European Community Respiratory Health Survey (ECRHS) median (48 centers) β. α: current study, β: adopted from
ECRHS study [25], γ: not reported.
Wheezing with Wheezing Nocturnal chest Nocturnal
dyspnea
without cold
tightness
dyspnea

Nocturnal
cough

Asthma
attack

Asthma
medications

Current
asthma

10.4

10.4

1.6

1.9

2

11.4

5

26.1

3.1

3.4

4.3

9.6

5

25.8

3

3.4

4.4

Country/symptoms

Wheezing

1. Iran (Tehran) α

24

10.8

11.5

11.3

2. Norway ( Bergen)

24.6

13.6

15.8

3. Germany (Hamburg)

21.1

8

13.3

4. France (Paris)

14.5

9.3

9

16.8

4.7

26

4.3

3.2

5.1

5. UK (Cambridge )

25.2

13.9

17.7

17.4

8.4

27.7

5.7

6.8

8.4

6. Greece (Athens)

16

9.4

9.8

11.7

5.7

17.8

2.4

2.2

2.9

7. Turkey (5 centers)

24.9

15.4

13

NR γ

17.1

16.8

NR γ

NR γ

6.6

8. India (Bombay)

4.1

3

2

7

6.8

11.2

2.6

2.8

3.5

9. ECRHS (median)

20.7

9.8

12.7

13.5

7.3

27.9

3.1

3.5

4.5

Copyright © 2013 SciRes.
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the prevalence of “wheezing and dyspnea” was higher in
passive smoker than non-smokers (P < 0.001), which
means that active and passive smokers are more likely to
develop asthma symptoms.

5. CONCLUSION
In this study the prevalence of asthma symptoms in
Tehran was found to be a little more than ECRHS median. All asthma symptoms were more likely to happen
in active smokers and “wheezing with dyspnea” in passive smoker was much higher than non-smoker, which
indicates smoking as a serious risk factor for asthma
among adult population. So it is recommended; to conduct further multinational surveys to estimate prevalence
of asthma and influence of smoking behaviour in Eastern
Mediterranean region.
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APPENDIX 1
The following questions were used in our study (adapted
from ECRHS):
1) Have you had wheezing or whistling in your chest
at any time in the last 12 months?
a) Have you been at all breathless when the wheezing
noise was present?
b) Have you had this wheezing or whistling when you
did not have cold?
2) Have you woken up with a feeling of tightness in
your chest at any time in the last 12 months?
3) Have you been woken by an attack of shortness of

Copyright © 2013 SciRes.

breath at any time in the last 12 months?
4) Have you been woken by an attack of coughing at
any time in the last 12 months?
5) Have you had an attack of asthma in the last 12
months?
6) Are you currently taking any medicine (including
inhalers, aerosols or tablets) for asthma?
7) Smoking: no passive active (less than 10 cigarette/
day more than 10 cigarette/day).
8) Hookah (water pipe): yes no.
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