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� Abstract

Background-Few data exists on the prevalence of the symptoms of asthma among young adults. The prevalence of this 
common disease among this age group in Iran is not known.
Methods-We studied the prevalence of asthma among secondary school students (aged 11-16 years) in the city of 
Mashhad using a standard questionnaire. Trained medical students interviewed a total of 5,534 students (in 55 schools), 
including 3,038 males and 2,496 females. The following symptoms were used as asthma symptoms: Recurrent wheeze, 
recurrent cough or tightness in the chest at rest, wheeze, cough or tightness in the chest during the night and early morning 
and wheeze or cough during exercise. Students with one or two symptoms were considered as suspected asthmatics and 
those with three or more symptoms, or having been previously diagnosed with asthma, as probable asthmatics and students 
in any of these two groups were defined as symptomatic subjects.
Results-Results showed that 232 students (4.19%) including 115 males (3.78%) and 117 females (4.69%) had probable 
asthma. Family history of asthma (39.2%), history of allergy (55.2%) and smoking habit of parents of asthmatic students 
(49.1%) were significantly higher than normal students (in all cases p<0.0001). Only 35.17% of these students had been 
previously diagnosed and were under treatment. However, most students with treatment history have used only bronchodilator 
drugs(51.8% of treated students); and 13.23% of them had anti-inflammatory drugs in their treatment regimen. In addition 969
students (17.5%) had suspected asthma including 468 males (15.4%) and 501 females (20.1%).
Conclusion-These results indicated a relatively high prevalence of asthma among secondary school students in the city of 
Mashhad, for which most of them had not been diagnosed and were not under treatment.
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Introduction

There is an increasing evidence of a worldwide rise in the prevalence1-3of asthma and the 

morbidity and mortality due to it.4 Although changes in medical practice, diagnostic labeling, and 
public awareness could have influenced this trend, it is suggested that the increase is authentic.3 The 
cause of this apparent increase in prevalence is unclear, but environmental factors such as air 
pollution due to sulphur dioxide, nitrogen oxide, ozone, or vehicle exhausts are important.5 Thus, 
there is considerable interest in the international comparison of the prevalence of asthma. Prevalence 
data obtained with standard methods might then be used as a basis for testing hypothesis relating the 
nature and causes of asthma.

The prevalence of asthma cannot be measured accurately because there is no clear definition of the 
condition and no standardized criteria that allows an objective measurement to be made. In general 
two methods have been used to assess the prevalence of asthma. Historically this has been done most 
often by asking questions about a diagnosis of asthma or about any history of asthma symptoms, 
specially wheezing.6 However, questionnaire responses are both subjective and influenced by a wide 
variety of cultural, psychologic, sociologic factors and having access to and using health care.7

Bronchial hyperresponsiveness is recognized as a characteristic feature of asthma.8 This provides an 
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objective measure of airway abnormality, but used alone, is neither sensitive nor specific as a test for 
asthma.9 In addition, these tests are expensive and very difficult to use in surveys with a large and 
widespread population. Most estimates of asthma have been based on data from questionnaires 
which inquire about symptoms or previous diagnosis of asthma.

The prevalence of this common disease in Iran is not known. Therefore, in the present study, the 
prevalence of asthma symptoms among secondary school students (aged 11-16 years) was studied in 
the city of Mashhad (north east of Iran) using a standard questionnaire.

Methods

Study area and population

The study area was the city of Mashhad (north east of Iran) which has moderate industry and heavy 
traffic. At the time of the study, this city had 597 secondary schools with a total of 181,010 students. 

Protocol

A questionnaire was designed based on questionnaires previously designed by expert groups for 
similar studies.11-21 The questionnaire was designed to be short, simple, unambiguous and based on 
the culture of the studied population. It contained four sections including; characteristics of subjects, 
asthma symptoms, frequency of occurrence of asthma symptoms, and supplementary questions such 
as family history of asthma, history of previous treatment and atopy. The following symptoms were 
used as asthma symptoms in the questionnaire: Recurrent wheeze, recurrent cough or tightness in the 
chest at rest, wheeze, cough or tightness in the chest during the night or early morning and wheeze or 
cough during exercise. Students with one or two symptoms were considered as suspected asthmatics 
and those with three or more symptoms, or having been previously diagnosed with asthma as 
probable asthmatics and students in any of these two groups were defined as symptomatic subjects.

A total of 5,534 secondary school students, including 3,038 males and 2,496 females in 55 schools 
were interviewed by trained medical students and different sections of the questionnaire were 
completed.

Data analysis

Based on the results of a pilot study which indicated a prevalence of about 3.5% asthmatics among 
students in the city of Mashhad, using the PPS sampling method, it was calculated that 5,500 young 
students would be needed to detect a 5% difference in the prevalence of asthma with an a error of 
5% and a power of 80%. The difference of family history of asthma, allergy, and smoking habit of 
parents between asthmatic and normal students was tested by chi-square testing on 2x2 contingency 
tables.

Results

Prevalence of asthma symptoms

The prevalence of asthma symptoms among students of secondary school in this study was 21.70%
(1,201 students) including 583 males (19.9%) and 618 females (24.76%). Two-hundred and thirty-
two of the symptomatic students ( 4.19% of studied population) including 115 males (3.78%) and 117
females (4.69%) had probable asthma (reported more than two symptoms or had been previously 
diagnosed with asthma). The remaining symptomatic students (969 subjects or 17.50% of studied 
population) including 468 males (15.40%) and 501 females ( 20.10%) had suspected asthma 
(reported one or two symptoms). The prevalence of asthma symptoms among different age groups 
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was fairly similar. The prevalence of probable asthma was higher among 12-year old as compared to 
15-year-old students; the number of 16-year-old students was also low (Table 1). The most frequent 
symptom reported by symptomatic students was exercise cough.

History

Family history of asthma among probable and suspected asthmatics (39.2% and 25.0% respectively) 
was significantly higher than that of normal students (16.3%). In addition, there were significantly 
more probable and suspected asthmatics with allergy (55.2% and 40.5% respectively) than normal 
students (23.7%). The smoking habit among parents of students with probable and suspected asthma 
(49.1% and 40.2% respectively) were also significantly higher than normal students (32.9%), (Table 
2). The family history of asthma, history of allergy, and smoking habit among parents of male and 
female students with probable and suspected asthma were similar to those of total probable and 
suspected asthmatic students except smoking habit of parents of male students which was not 
significantly different between suspected asthmatics with those of probable asthmatics and normal 
students. History of allergy was also not significantly different between suspected and probable male 
asthmatics (Table 2).

Drug treatment

Only 35.17% of these students had been previously diagnosed and were under treatment. However, 
most students with history of treatment have used only bronchodilator drugs (51.8% of treated 
students) and 13.23% of them had anti-inflammatory drugs in their treatment regimen. In addition, 
only 13.25% of the treated asthmatic students used inhaler bronchodilator, 2.4% inhaler 
corticosteroid, and 1.2% sodium cromoglycate (Table 3).

Discussion

The results of the present study, which was performed on a relatively large population of young 
students (aged 11-16 years), showed that the prevalence of probable asthma among this age group is 
4.19% (3.78% in male and 4.69% in female students). According to the response of students to 
section three of the questionnaire, approximately 3.13% of students (2.73% in males and 3.6% in 
females) had current asthma, although the questionnaire used in our study did not allow the precise 
separation between current and cumulative asthma. In addition 17.5% of students had suspected 
asthma (15.4% in male and 20.1% in female students).

The methods for measuring the prevalence of asthma used in this study were very similar to the 
study of Shaw et al.16 They studied the prevalence of asthma in New Zealand in the same age group 
using both video and written questionnaires with very similar questions as the present study and they 
had divided their studied population into three different groups (as the present study): Students with 
no positive response, students with one or two responses and those with three or more responses. The 
results of their study with video questionnaire showed that 31% of students have one or two positive 
responses and 19% have three or more responses while the results of written questionnaire were 24%
and 48% for the two groups respectively. 

The method of the present study was more similar to the video questionnaire. In our study the 
questions of asthma symptoms were first explained to the students under study and then were asked 
from them. However, results of the present study showed lower values for the prevalence of asthma 
as compared to the results of the study conducted by Shaw et al, (17.51% for students with one or 
two responses and 4.19% for those with three or more responses or having previously diagnosed as 
asthma), because the prevalence of asthma in countries of our region is less than New Zealand (in 
Turkey 2.1%, in India 1.2%, and in New Zealand 25.3%). 22 Aryes et al11, using a similar 
questionnaire as in the present study, also recognized subjects as having probable asthma either if 
they had previously diagnosed as asthma or had positive responses to three or more of the symptom 
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questions.

Using a similar method for the same age group in south China, results showed that 12.9% of students 
had asthma symptoms, which was fairly similar to our results.15

Results of the present study also showed that family history of asthma, history of allergy, and 
smoking habit of parents among probable and suspected asthmatic students were significantly higher 
than normal students. In addition, these parameters were significantly higher in probable asthmatic 
students than suspected asthmatics.

These results indicated that family history of asthma and atopy as risk factors may affect the 
incidence of asthma. It could also be concluded that exposure to tobacco smoking (one 
environmental factor), may also influence the incidence of asthma.

The treatment history among probable asthmatic students showed that about one-third of them 
(35.17%) were diagnosed to be asthmatics and had a history of treatment. In addition, most students 
with history of treatment have used only bronchodilators, mostly in oral form. Only 13.23% of 
students with history of treatment had anti-inflammatory drugs in their treatment regimen and just 
three students (3.5% of all treated asthmatics) have used steroid inhaler or sodium cromoglycate. On 
the other hand, most of these students were not treated on a regular base. 

In conclusion, the results of this study showed a relatively high prevalence of asthma symptoms 
among young students in the city of Mashhad. Furthermore, most of these students were not 
previously diagnosed and were not under treatment. Results also indicated that family history of 
asthma, atopy and exposure to cigarette smoke could be risk factors for the incidence of asthma. 

Acknowledgment

This study was supported by the Research Department of Mashhad University of Medical Sciences. 
The authors also would like to thank many medical students for their participation in interviewing 
the studied population.

References

1. Clark TJ, Godfrey S, Lee TH, eds. Asthma. 3 rd ed. London : Chapman and Hall; 1992: 254-307.

2. Shaw RA, Crane J, O’ Donnell TV, Portous LE, Coleman ED. Increasing asthma prevalence in rural New Zealand adolescent population, 1975-1989. 

Arch Dis Child. 1990; 83: 1319-23.

3. Burney PG, Chinn S, Rona RJ. Has the prevalence of asthma increased in children? Evidence from the national study of health and growth, 1973-86. 

Br Med J. 1990; 300: 1306-10.

4. Jackson R, Sears MR, Beaglehole R, Rea HH. International trends in asthma mortality, 1970-1985. Chest. 1988; 94: 14-9. 
5. Mutius E, Fritzsch C, Weiland SK, Roll G, Magnussen H. Prevalence of asthma and allergic disorders among children in united Germany: a 

descriptive comparison. Br Med J. 1992; 305: 1395-400.

6. Samet JM. Epidemiologic approaches for the identification of asthma. Chest. 1987; 91: 74-8. 
7. Burney PG, Chinn S. Developing a new questionnaire for measuring the prevalence and distribution of asthma. Chest. 1987; 91: 79-83.

8. Boushey HA, Holtzman MJ, Sheller JR, Nadel JA. Bronchial hyperactivity. Am Rev Respir Dis. 1980; 121: 389-413.

9. Sears MR, Jones DT, Holdaway MD, et al. Prevalence of bronchial reactivity to inhaled methacholine in New Zealand children. Thorax. 1986; 41: 

283-9. 
10. Salom CM, Peat JK, Britton WJ, Woolcock AJ. Bronchial hyperresponsiveness in two populations of Australian school children. I.Relation to 

respiratory symptoms and diagnosed asthma. Clin Allergy. 1987; 17: 271-81.

11. Ayers JG, Pansari S, Weller PH, et al. A high incidence of asthma and respiratory symptoms in 4-11-year-old children. Respir Med. 1992; 86: 403-7. 
12. Asher MI, Anderson HR, Stewart AW, Crane J. Worldwide variations in the prevalence of asthma symptoms: The International Study of Asthma and 

Allergy in Childhood (ISAAC). Eur Respir J. 1999; 12: 315-35.

13. Pararajasingam CD, Stitamplam L, Damani P, Pattemore PK, Hollgate ST. Comparison of the prevalence of asthma among Asian and European 

children in SouthHampton. Thorax. 1992; 47: 529-32.

Page 4 of 5Prevalence of Asthma Symptoms among Secondary School Students (Aged 11-16 Ye...

2005/08/22file://\\Sid1\D\Archives%20of%20Iranian%20Medicine\vol.3,%20no%204,%20Octo...

Archive of SID

www.SID.ir



14. Ip MS, So SY, Lam WK, Yam L, Liong E. High prevalence of asthma in patients with bronchiectasis in Hong Kong. Eur Respir J. 1992; 5: 418-23.

15. Zhong NS, Chen RC, O-yang M, Wu JY, Fu WX, Shi LJ. Bronchial hyperresponsiveness in young students of southern China: relation to respiratory 

symptoms, diagnosed asthma, and risk factors. Thorax. 1990; 45: 860-5. 
16. Shaw RA, Crane N, Pearce CD, et al. Comparison of video questionnaire with IUATLD written questionnaire for measuring asthma prevalence. Clin 

Exprim Allergy. 1992; 22: 561-8. 
17. Burney PG, Latinen LA, Perdrizet S, et al. Validity and repeatability of the IUATLD (1984) bronchial symptoms questionnaire: an international 

comparison. Eur Respir J. 1989; 2: 240-5. 
18. WHO/NHLBI workshop report. Global strategy for asthma management and prevention. Bethesda : National Institute of Health; 1995.

19. Chowgule RV, Shetye VM, Parmar JR, et al. Prevalence of respiratory symptoms, bronchial responsiveness and asthma in a megacity. Am J Respir 

Crit Care Med. 1998; 158: 547-54.

20. Chhabra SK, Gupta CK, Chhabra P, Rajpal S. Prevalence of bronchial asthma in school children in Delhi. J Asthma. 1998; 35: 291-5. 
21. Pekanen J, Remes ST, Husman T, et al. Prevalence of asthma symptoms in video and written questionnaires among children in four regions of 

Finland. Eur Respir J. 1997; 10: 1787-94.

22. Cookson JB. Prevalence rates of asthma in developing countries and their comparison with those in Europe and North America. Chest. 1987; 91: 184-

9s. 

AIM Home|Table of Contents

Page 5 of 5Prevalence of Asthma Symptoms among Secondary School Students (Aged 11-16 Ye...

2005/08/22file://\\Sid1\D\Archives%20of%20Iranian%20Medicine\vol.3,%20no%204,%20Octo...

Archive of SID

www.SID.ir


