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Appendix 1: Detailed information about methods 

 

Study areas  

We analyzed data from cross-sectional phase 3 components of the International Study 

of Asthma and Allergies in Childhood conducted in 1 centre in Canada (Vancouver) and 

3 centres in China (Guangzhou, Beijing and Hong Kong).  

 

Vancouver is a coastal city with a temperate climate in southwestern British Columbia 

with a mixture of residential areas, light industry, docklands, parks, service industries 

and a low level of pollution, mostly from automobile exhaust. Hong Kong is located on 

China’s south coast and has a subtropical climate. Guangzhou, the third most populous 

metropolitan area in mainland China, is located about 120 km northwest of Hong Kong; 

its climate is similar to that of Hong Kong. Beijing, the capital of the People’s Republic of 

China, is situated in northern China with a monsoon-influenced humid continental 

climate. Guangzhou, Beijing and Hong Kong are all crowded and intensely urbanized 

cities with serious air pollution. Compared with Guangzhou and Beijing, Hong Kong is a 

more modernized and westernized city because it was a dependent territory of the 

United Kingdom from 1842 until the transfer of sovereignty to the People's Republic of 

China in 1997.  

 

Study populations 

Vancouver: All public high schools in the municipalities of Vancouver and Burnaby (a 

primarily residential suburb of Vancouver) were invited to participate. Based on the 

randomized number order, students were enrolled school by school until the required 
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sample number had been reached. Few teachers of 13- and 14-year-old children did not 

wish to participate. The proportion of children of Chinese origin varied slightly in 

different classes but was socially homogeneous. In Vancouver, consent was passive 

(parents could decline their children’s participation) and the response rate was 79.6%.  

 

Hong Kong: At the time of the study, there were about 420 secondary schools in Hong 

Kong with a total of approximately 105 000 schoolchildren of the target age. Each 

school was assigned a number, and a list of 20 schools was generated by computerized 

random selection of numbers. Each selected school was invited to take part in the study 

in descending order down the list. Ten of the first 13 schools agreed to participate, and 

these schools were able to provide 3339 schoolchildren as potential subjects. The 

schools were randomly distributed throughout Hong Kong. Informed parental consent 

was obtained from parents or guardians, and 3321 agreed to enroll their children in the 

study for a response rate of 99%. 

 

Beijing: The ChaoYang District was chosen for the study because it is the largest and 

most populous precinct within the urban area of Beijing, having some 40 secondary 

schools with approximately 10 000 schoolchildren of the target age. Each school was 

assigned a number, and a list of 20 schools was generated by computerized random 

selection of numbers. Each school was invited to take part in the study in descending 

order down the list. The first 11 schools agreed to participate and were able to provide 

about 4000 schoolchildren as potential subjects. The schools were randomly distributed 

throughout ChaoYang District. Informed parental consent was obtained from parents or 
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guardians and most agreed to enroll their children in the study, for a response rate of 

99%. 

 

Guangzhou: Among 4 districts (Dong Shan District, Yue Xiu District, Hai Zhu District 

and Li Wan District) in the Guangzhou urban area, there were 102 secondary schools 

with 60 437 schoolchildren of the target age. Each school was assigned a number, and 

a list of 20 schools was generated by computerized random selection of numbers. Each 

school was invited to take part in the study in descending order down the list. The first 

10 schools agreed to participate and were able to provide 3675 schoolchildren as 

potential subjects. Informed parental consent was obtained from parents or guardians, 

and 3516 agreed for a response rate of 96%.  

 

Data collection 

The International Study of Asthma and Allergies in Childhood was initiated in 1991 to 

facilitate research into asthma, allergic rhinitis and eczema by promoting a standardized 

methodology for use in diverse locations around the world, which would allow 

comparisons of the prevalence of these disorders among populations in different 

countries. Phase 1 of the study used simple methods for measuring the prevalence of 

childhood asthma, allergic rhinitis and atopic eczema for international comparisons, 

suitable for different geographic locations and languages. Phase 2, involving more 

intensive studies in a smaller number of centres, was designed to investigate the 

relative importance of hypotheses of interest that had arisen from the phase 1 results 

using objective markers. Phase 3 began in January 2001 and used the same research 
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design as phase 1 with a brief additional written questionnaire (see below) to assess 

environmental factors.  

There were 8 questions about asthma-related symptoms, specifically ever wheezing, 

current wheezing, current exercise-induced wheezing, current nocturnal coughing, 

frequency of occurrence of wheezing, frequency of being woken by nocturnal wheezing, 

wheezing severe enough to limit speech, and asthma ever (defined as the child having 

received a diagnosis of asthma by a physician in his or her lifetime). 

Birthplace and years of residence in the study country (or city) were ascertained by 

these questions: Were you born in [location]? How many years have you lived in 

[location]? The locations used in the questions were “Canada” in Vancouver, “China” in 

Guangzhou and Beijing, and “Hong Kong” in Hong Kong.  

Asthma symptom questionnaire 

Q1. Have you ever had wheezing or whistling in the chest at any time in the past? 

 Yes �  No � 

Q2. Have you had wheezing or whistling in the chest in the last 12 months? 

 Yes �  No � 

Q3. How many attacks of wheezing have you had in the last 12 months? 

 None � 1 to 3 � 4 to 12 � More than 12 � 

Q4. In the last 12 months, how often, on average, has your sleep been disturbed due to 

wheezing? 

 Never woken with wheezing �     Less than one night per week �   

 One or more nights per week � 
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Q5. In the last 12 months, has wheezing ever been severe enough to limit your speech 

to only one or two words at a time between breaths? 

 Yes �  No � 

Q6. Have you ever had asthma? 

 Yes �  No � 

Q7. In the last 12 months, have your chest sounded wheezy during or after exercise? 

 Yes �  No � 

Q8. In the last 12 months, have you had a dry cough at night, apart from a cough 

associated with a cold or chest infection? 

 Yes �  No � 

Environmental questionnaire 

Overweight hypothesis Q1 and Q2 

Q1. How much do you weigh? □ kg/stone/pounds 

Q2. How tall are you?  □ metres/centimetres/feet and inches 

Q3. How many older brothers and sisters do you have? □brothers and sisters 

Q4. How many younger brothers and sisters do you have? □brothers and sisters 

 

Q5. Were you born in (Vancouver: “Canada”; Hong Kong: “Hong Kong”; Beijing and 

Guangzhou: “China”)? 

 Yes �  No � 

Q6. How many years have you lived in (Vancouver: “Canada”; Hong Kong: “Hong Kong”; 

Beijing and Guangzhou: “China”)? □ years 

Q7. What level of education has your mother received? 

 Primary school �  Secondary school �  
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 College, university or other form of tertiary education � 

Q8. How often do trucks pass through the street where you live, on weekdays? 

 Never � Seldom � Frequently through the day � Almost the whole 

day � 

Q9. In the past 12 months, have you had a cat in your home? 

 Yes �  No � 

Q10. In the past 12 months, have you had a dog in your home? 

 Yes �  No � 

Q11. Does your mother (or female guardian) smoke cigarettes? 

 Yes �  No � 

Q12. Does your father (or male guardian) smoke cigarettes? 

 Yes �  No � 


