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ABSTRACT:  Asthma and allergic disease in children is increasing in many Western
countries but such trend has not been well-defined in Chinese populations. This
paper aims to determine the prevalence of asthma and allergic disease in Hong
Kong schoolchildren and compare it with previous data to identify a changing trend.

We studied 4,665 schoolchildren aged 13–14 yrs using the International Study
of Asthma and Allergy in Childhood (ISAAC) protocol to determine prevalence
rates for asthma, wheeze, respiratory symptoms, rhinitis and eczema in 1994–1995.
Additional questions on education levels of the parents and smoking status were
also asked.

Concordance between responses to the written and video questionnaires was
good (76% for wheeze ever, 80% for current wheeze). Prevalence rates for asth-
ma ever, wheeze ever, and current wheeze were 11, 20 and 12%, respectively, and
were greater in boys (p<0.05). Rhinitis affected slightly over half of the subjects
(52%), and eczema was reported by a sixth (15%), whilst current rhinitis and cur-
rent eczema were present in 44% and 3.6% of children, respectively. In multiple
logistic regression: odds ratio male sex (OR) 1.47; (95% confidence interval (95%
CI) 1.15–1.86); current rhinitis (OR 3.00; 95% CI 2.36–3.81); current eczema (OR
2.34; 95% CI 1.40–3.93); and active smoking (OR 2.00; 95% CI 1.38–2.89) were
associated with current wheeze; whilst severe wheezing attack was associated with:
current rhinitis (OR 2.72; 95% CI 1.47–5.02); current eczema (OR 6.13; 95% CI
2.82–13.33); and active smoking (OR 4.62; 95% CI 2.43–8.76). Age, parental edu-
cation and passive smoking were not important factors.

When compared to previous epidemiological data obtained in 1992, the preva-
lence rates for asthma ever and wheeze ever had increased by 71 and 255%, respec-
tively, in Hong Kong schoolchildren. The severity of asthma and respiratory
symptoms showed a similar increasing trend. Further studies should aim to iden-
tify the role of the environment in the pathogenesis of asthma.
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There is considerable concern over the increase in
prevalence of asthma and allergic disease in childhood
in Western and developing countries [1, 2]. Compared
to the West, the prevalence of asthma and allergic dis-
ease in childhood in South-East Asian populations is
lower [3, 4], but an increasing trend has also been report-
ed in Taiwan and Japan [4]. In contrast, respiratory ail-
ments in elderly Chinese living in Hong Kong were as
common as those reported in Sweden and the USA [5].
Within the Asian Pacific region, marked variation in the
prevalence of asthma and allergic disease has been shown,
with highest prevalence rates in schoolchildren in Hong
Kong, intermediate in Malaysia and lowest rates in China
[6]. In another study, approximately 2–4% of school-
children in Hong Kong had severe episodes of wheeze
and frequent sleep disturbance due to breathlessness [3].
As one of the participating centres of the International
Study of Asthma and Allergy in Childhood (ISAAC),
we have surveyed the prevalence of asthma and aller-
gic disease in schoolchildren aged 13–14 yrs in Hong

Kong using the ISAAC protocol [7], and have compared
the results with previous prevalence data in the terri-
tory.

Subjects and methods

Schoolchildren aged 13–14 yrs were targeted for the
study following the ISAAC protocol. In participating
schools, two school years with the highest proportion
of children aged 13–14 yrs were selected for the study
and all children in the school class belonging to the res-
pective school years were surveyed. There were a total
of 400 secondary schools with approximately 110,000
schoolchildren of the target age range in Hong Kong.
Forty of these schools were not eligible for the study,
as these schools had less than 100 children in the target
age group. The remaining 360 schools were individu-
ally allocated a number and, by computer randomiza-
tion, a list of secondary schools was generated. 
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Each school was invited to take part in the study down
the order of the school list. Out of the first 15 schools
contacted, 13 agreed to participate and were able to pro-
vide 4,800 schoolchildren aged 13–14 yrs as potential
subjects. These schools were distributed randomly thro-
ughout the territory. Written consent was sought from
parents and 4,667 agreed to enrol their children in the
study, representing a response rate of 97%.

Each subject was given an ISAAC written question-
naire to complete followed by the video questionnaire
at the same session in school. The written questionnaire
was translated into Chinese following the ISAAC pro-
tocol. This involved an independent person who was
bilingual and familiar with the use of Cantonese (the dia-
lect in Hong Kong) to translate the original English ques-
tionnaire into Chinese. This was then back-translated
into English by another bilingual person. The translated
questionnaire was tested out in a group of teenagers
aged 13–14 yrs, and necessary modifications made before
the survey was carried out. During the survey at schools,
written questionnaires were completed before the video
questionnaires to avoid potential order bias. The ISAAC
written questionnaires asked for information on demo-
graphy, symptoms of wheeze, asthma, rhinitis and eczema.
"Current" symptoms referred to symptoms in the past

12 months. Additional questions on active and passive
smoking, and parents' education level were also includ-
ed. The ISAAC international video questionnaire consis-
ted of five scenes displaying young persons of different
races (African, Caucasian, Chinese and Indian) with whe-
eze at rest, wheeze after exercise, night waking with
wheeze, night waking with cough and severe asthma
attack. The study was conducted between September
1994 and September 1995.

Data analyses

All data were entered into a computer twice by two
independent investigators. Data were categorized and
analysed using the statistical package for the social sci-
ences (SPSS) for Windows [8]. The Chi-squared test was
used to assess the association between categorical vari-
ables. Logistic regression was used to estimate risk fac-
tors for current wheeze and severe asthma attack both
on written and video questionnaires. Estimates of odds
ratios (ORs), standard errors and 95% confidence inter-
vals (95% CIs) were based on asymptomatic likelihood
theory. A p-value less than 0.05 was considered to be
significant.

Table 1.  –  Response to written questionnaire

Boys Girls Total

%         95% CI % 95% CI % 95% CI

Sex 50 50 100
Age

11–12 yrs 7 8 7
13–14 yrs 62 66 64
≥15 yrs 31 26 28

Asthma ever 13 12–14 9 8–10 11 10–12
Wheeze ever 23 22–25 16 14–17 20 18–21
Wheeze in past year 14 13–16 10 9–12 12 11–13
Wheezing attacks in past year

1–3 episodes 10.4 9.1–11.6 5.2 4.3–6.1 8.5 7.7–9.3
4–12 episodes 2.6 1.9–3.2 3.1 2.4–3.8 2.9 2.4–3.3
>12 episodes 1.6 1.1–2.1 1.5 1.0–1.9 1.5 1.2–1.9

Episodes of sleep disturbance
by wheeze in the past year

<1 per week 4.5 3.6–5.3 3.6 2.9–4.4 4.1 3.5–4.6
>1 per week 0.5 0.2–0.8 0.4 0.2–0.7 0.5 0.3–0.7

Severe wheeze limiting speech in past year 2.2 1.6–2.7 2.6 1.9–3.2 2.4 1.9–2.8
Exercise-induced wheeze in past year 30 29–32 29 27–30 29 28–30
Nocturnal cough in past year 25 23–27 30 28–32 28 26–29
Rhinitis ever 50 48–52 54 52–56 52 51–54
Rhinitis in past year 42 40–44 47 45–49 44 43–46
Rhinoconjunctivitis in past year 24 22–25 29 27–31 26 25–28
Rhinitis affecting daily activities ever

Little 30.7 28.8–32.5 31.0 29.1–32.9 30.8 29.5–32.2
Some 3.5 2.8–4.3 3.9 3.1–4.7 3.7 3.2–4.3
Severe 0.9 0.5–1.2 0.6 0.3–0.9 0.7 0.5–0.9

Hay fever ever 5.0 4.1–5.9 4.4 3.6–5.3 4.7 4.1–5.3
Itchy rash ever 5.2 4.3–6.1 5.6 4.7–6.5 5.4 4.8–6.1
Itchy rash in past year 4.3 3.4–5.1 4.7 3.8–5.5 4.5 3.9–5.1
Itchy flexural rash in past year 3.6 2.8–4.3 2.7 2.0–3.3 3.1 2.4–3.8
Clearance of rash in past year 4.5 3.7–5.4 3.8 3.0–4.6 4.2 3.6–4.7
Night waking by rash in past year

<1 night per week 2.8 2.2–3.5 2.6 2.0–3.3 2.7 2.3–3.2
>1 night per week 0.4 0.2–0.8 0.6 0.3–1.0 0.5 0.3–0.7

Eczema ever 14 12–15 17 15–18 15 14–16

95% CI: 95% confidence interval.



Results

Table 1 showed the responses to the written ques-
tionnaire. Two subjects had missing data on sex and
their data were excluded from further analyses, leaving
a total of 4,665 children whose data were presented.
Asthma ever, wheeze ever and current wheeze were
reported by 11, 20 and 12% of schoolchildren, respec-
tively, and the prevalence rates were greater in boys than
girls (p<0.001). Amongst those schoolchildren with cur-
rent wheeze, 12% had more than 12 episodes of wheez-
ing attacks and 3.8% were disturbed by wheeze during
sleep at least weekly in the 12 months prior to the sur-
vey. Attacks of wheeze severe enough to limit speech
in the past 12 months were reported by 2.4% of respon-
dents, with no sex difference. Current symptoms of exer-
cise-induced wheeze and nocturnal cough were common
in both sexes and were noted by 29 and 28%, respec-
tively. 

Rhinitis was the most common allergic disease affect-
ing 52% of subjects and was more common in females
(p=0.01). In particular, it was reported by 70% of wheez-
ers and 69% of children with a history of asthma ever.
The majority of rhinitis sufferers had perennial symp-
toms all year round. A total of 707 (15%) of respon-
dents reported eczema ever, but only 156 of them (3.3%)
had an itchy rash affecting the flexural areas in the past
12 months. The number of subjects with current itchy
rash (4.5%) was similar to those who had lost the symp-
tom in the past year (4.2%). Night disturbance by itchy
rash was uncommon and affected only 0.5% of school-
children.

Table 2 shows the responses to the video question-
naire. For each of the five respiratory symptoms ascer-
tained, at least two-thirds of respondents who had a
history of these symptoms reported symptoms in the
past year. Boys complained of more symptoms of wheeze
at rest, exercise-induced wheeze and nocturnal wheeze
in the past year than girls (p<0.05), whilst nocturnal
cough was more commonly reported by girls (p<0.001).
The concordance rates between the two questionnaires

were good on symptoms of wheeze ever (76%) and cur-
rent wheeze (80%) (table 3).

Risk factors for current wheeze and severe wheezing
attack limiting speech in the past 12 months were cal-
culated by univariate logistic regression (table 4). Boys
were more likely to report current wheeze than girls
both in written and video questionnaires. Both a history
of rhinitis in the past 12 months (or current rhinitis) and
itchy rash in the flexural areas in the past 12 months
(or current eczema) were associated with current wheeze
and severe wheezing attack. Schoolchildren who smok-
ed were twice as likely to have current wheeze and four
times more likely to report severe wheezing attack than
nonsmokers, as ascertained by the written questionnaire.
In a multiple stepwise logistic regression model, the same
risk factors remained significant with similar odds ratios
for current wheeze by written questionnaire (OR: 1.47
for boys; 3.00 for current rhinitis; 2.34 for current eczema;
and 2.00 for active smoking), and severe wheeze by writ-
ten questionnaire (OR: 2.72 for current rhinitis; 6.13 for
current eczema; and 4.62 for active smoking). Age, par-
ental education and passive smoking were not impor-
tant factors.

R. LEUNG ET AL.356

Table 2.  –  Responses to video questionnaire

Boys Girls Total

% 95% CI % 95% CI % 95% CI

Wheeze at rest ever 14.9 13.4–16.3 12.4 11.1–13.8 13.7 12.7–14.6
Wheeze at rest in past year 11.1 9.8–12.4 8.9 7.8–10.1 10.0 9.1–10.9
Wheeze at rest ≥1 per month 4.2 3.4–5.0 3.1 2.4–3.8 3.7 3.1–4.2
Wheeze after exercise ever 24.0 22.3–25.8 19.1 17.5–20.7 21.5 20.4–22.7
Wheeze after exercise in past year 17.2 15.7–18.8 13.4 12.0–14.8 15.3 14.3–16.4
Wheeze after exercise ≥1 per month 9.4 8.2–10.6 7.4 6.3–8.5 8.4 7.6–9.2
Night waking with wheeze ever 6.7 5.7–7.7 4.4 3.5–5.2 5.5 4.9–6.2
Night waking with wheeze in past year 4.8 3.9–5.7 2.8 2.1–3.4 3.8 3.2–4.3
Night waking with wheeze ≥1 per month 1.2 0.8–1.7 0.8 0.4–1.2 1.0 0.7–1.3
Night waking with cough ever 26.1 24.3–27.9 33.5 31.6–35.4 29.8 28.5–31.1
Night waking with cough in past year 21.8 20.1–23.5 27.2 25.4–29.0 24.5 23.3–25.7
Night waking with cough ≥1 per month 4.9 4.0–5.7 3.8 3.1–4.6 4.4 3.8–4.9
Severe asthma attack ever 9.7 8.5–10.9 9.7 8.5–10.9 9.7 8.8–10.5
Severe asthma attack in past year 6.8 5.8–7.8 7.1 6.1–8.1 6.9 6.2–7.7
Severe asthma attack ≥1 per month 2.0 1.3–2.8 2.2 1.6–2.8 2.1 1.7–2.5

95% CI: 95% confidence interval.

Table 3.  –  Prevalence of lifetime and current wheeze:
concordance between the ISAAC written and video*
questionnaires

Questionnaire Wheeze ever Wheeze in last year
Written Video % n % n

Yes Yes 12 546 7 322
Yes No 8 365 6 256
No Yes 16 765 14 678
No No 64 2991 73 3411

Concordance 76 3537 80 3733

*: for the video questionnaire, wheezing is defined as a pos-
itive response to any of the first three video sequences. ISAAC:
International Study of Asthma and Allergy in Childhood.
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Discussion

Phase I of ISAAC uses core questionnaires to assess
the prevalence and severity of asthma and allergic dis-
ease in defined populations. The data collection is based
on both written and video questionnaires. Although the
assessment of childhood respiratory symptoms by ques-
tionnaires is largely accurate and reproducible [9], the
use of written questionnaires may not allow reliable
comparisons of asthma prevalence among populations
from different cultures or speaking different languages.
Video questionnaire, consisting of scenes of children
displaying signs of asthma, has been shown to be more
reproducible than written questionnaire [10]. It also has
similar sensitivity and specificity with respect to bron-
chial hyperresponsiveness when compared to standard
questionnaires in Caucasian schoolchildren [10]. In a
validation study of the ISAAC international video ques-
tionnaire against bronchial responsiveness to metha-
choline, it was found that the video questionnaire had
similar sensitivity and specificity to the ISAAC written
questionnaire [11]. A satisfactory concordance on the
prevalence rates of lifetime and current wheeze was also
seen between the written and video questionnaire. Des-
pite the inevitable recall bias inherent in cross-sectional
questionnaire surveys and the lack of objective laboratory
measures in the present study, we believe the prevalence
rates of respiratory symptoms obtained were represen-
tative of secondary schoolchildren in Hong Kong.

The results of the present study show that the preva-
lence rates of some respiratory symptoms were higher
in boys than girls. This male predominance is in keep-
ing with previous data from the territory [3], but a reverse
sex ratio has been shown in preliminary ISAAC data
from other centres in Western populations [12]. In the
National Child Development Study in the UK, where
over 17,000 children were followed from birth to 23
yrs, a male predominance in the incidence of asthma was
seen up to 16 yrs and the sex ratio reversed thereafter
[13]. The explanation for the reversal in sex ratio dur-
ing adolescence is unclear, but is not thought to be relat-
ed to hormonal changes at that time. A recent study in
New Zealand found that the higher prevalence of asth-
ma in boys aged 13 yrs was partly due to a higher rate
of sensitization to indoor allergens than their female cou-
nterparts, as assessed by skin-prick tests [14]. It is pos-
sible that atopy was more common in boys than girls
in the present study, but skin-prick tests were not per-
formed. A previous study of asthma and allergy in chil-
dren in the territory did not show any gender difference
in skin test positivity [6], but in adult asthmatics, atopy
rate was 20% higher in males than females [15]. The
higher prevalence of asthma in boys could also be due
to their smaller airways relative to lung size than girls
[16]. However, when only severe respiratory symptoms,
such as severe wheeze limiting speech and wheeze with
sleep disturbance, were considered in the present co-
hort, the sex difference became less obvious and even

Table 4.  –  Selected risk factors with odds ratios for current wheeze and severe wheeze limiting speech in the past
12 months by univariate logistic regression

Written questionnaire Video questionnaire
Current wheeze Severe attack Current wheeze Severe attack

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age
11–12 yrs 1.00 – 1.00 – 1.00 – 1.00 –
13–14 yrs 1.08 0.77–1.53 0.86 0.42–1.74 1.00 0.69–1.49 0.91 060–1.37
>14 yrs 1.11 0.77–1.60 1.02 0.48–2.14 1.08 0.73–1.60 0.80 0.51–1.26

Sex
Female 1.00 – 1.00 – 1.00 – 1.00 –
Male 1.42 1.19–1.70 0.84 0.57–1.22 1.27 1.05–1.54 0.95 0.76–1.20

Rhinitis in past year
No 1.00 – 1.00 – 1.00 – 1.00 –
Yes 3.07 2.55–3.70 2.90 1.93–4.37 2.23 1.83–2.71 2.28 1.81–2.88

Itchy flexural rash in 
past year

No 1.00 – 1.00 – 1.00 – 1.00 –
Yes 2.93 2.04–4.19 7.14 4.28–11.93 2.62 1.77–3.88 3.89 2.60–5.82

Father's education
≤Form 3 1.00 – 1.00 – 1.00 – 1.00 –
Form 4–7 1.03 0.80–1.31 1.15 0.66–2.01 1.26 0.96–1.63 1.09 0.78–1.53
≥College 1.27 0.94–1.72 1.04 0.49–2.21 0.96 0.66–1.38 1.44 0.96–2.15

Mother's education
≤Form 3 1.00 – 1.00 – 1.00 – 1.00 –
Form 4–7 1.17 0.93–1.49 1.13 0.65–1.99 1.24 0.96–1.61 1.43 0.95–1.95
≥College 1.33 0.89–1.99 2.05 0.93–4.51 1.19 0.75–1.89 1.38 0.80–2.40

Active smoking
No 1.00 – 1.00 – 1.00 – 1.00 –
Yes 1.98 1.39–2.82 4.15 2.25–7.68 1.31 0.85–2.01 1.07 0.61–1.88

Passive smoking
No 1.00 – 1.00 – 1.00 – 1.00 –
Yes 1.14 0.92–1.42 1.05 0.64–1.74 0.96 0.76–1.23 0.97 0.72–1.31

OR: odds ratio; 95% CI: 95% confidence interval.



disappeared. Although the exact mechanisms underly-
ing these observations are unclear, one possible expla-
nation could be that boys tend to underestimate whilst
girls tend to overestimate the severity of their disease.

The association of allergic rhinitis and eczema with
childhood asthma is well-known and is a characteristic
feature of the atopic trait [17]. We used itchy flexural
rash in the logistic regression model, as this is an ap-
propriate measure of intermittent disease characteristic
of atopic dermatitis and avoids the diagnostic label of
"eczema", which might reflect accessibility of doctors,
and other cultural and socioeconomic bias in reporting
[18]. Children with a history of eczema at the age of 7
yrs have been shown to be more likely to have persis-
tent asthma from early childhood throughout adolescence
and into adult life [19]. 

When the ISAAC data were compared to a previous
survey of asthma and allergic disease in South-East Asian
children in 1992 [6], the prevalence rates for asthma ever
and wheeze ever in Hong Kong had increased by 71
and 255%, respectively (table 5). One explanation for the
marked increase in prevalence was inevitably due to dif-
ferences in study design and questionnaires between the
two studies. In the previous study, a Chinese version of
the Monash Respiratory Questionnaire [20] was com-
pleted by the parents of participating schoolchildren.
When results of the current study were compared to
another study in 1992 [3], which involved parental com-
pletion of a respiratory questionnaire similar to ISAAC,
the frequency and severity of respiratory symptoms
showed a similar increase. However,  in a separate study
of university students in 1989 and 1994 using the same
written questionnaire, our group has previously shown
that a history of asthma ever and current wheeze increa-
sed from 4.8 to 7.2% and 4.6 to 7.6%, respectively [4],
indicating that the rise in asthma prevalence was unlike-
ly to be due to difference in the questionnaire used. Increa-
sed community awareness of asthma and allergy in recent
years, due partly to active public campaigns by local
medical bodies, is likely to contribute to the change in
disease prevalence but its extent is difficult to measure.
Nevertheless, the rise in asthma prevalence together with
other allergic disease over such a short period of time
may also reflect a broadly based change in reactivity,
possibly due to increased exposure to allergens and other
environmental factors.

Seven percent of the children in the present study
were active smokers and those who regularly smoked

were more likely to report current wheeze and severe
asthma attack than nonsmokers. Whilst active smoking
may increase the risk of developing occupational as-
thma to acid anhydrides [21], and several prospective
studies of adults have confirmed an increased risk of
physician-diagnosed asthma in current smokers [22, 23],
there are few data on the effect of active smoking on
childhood asthma. In a study of risk factors for bronchial
hyperresponsiveness in children aged 7–16 yrs, active
smoking had no influence on the degree of airway
hyperreactivity [24]. Assessment of smoking status based
on self-reporting alone is neither sensitive nor specific.
Using serum cotinine level as a surrogate biochemical
marker for cigarette smoking, a recent study of 743
Mexican American adults showed that 6.3% of self-re-
ported nonsmokers were found to be biochemical smok-
ers, whereas up to 12.1% of self-reported smokers were
found to have low levels of cotinine in the serum [25]. 

On the other hand, passive smoking by parental repor-
ting has been widely-implicated in the development of
bronchial hyperresponsiveness [26], development [27]
and exacerbation of asthma [28], as well as recurrent
wheezing [29] in susceptible children. The assessment
of passive smoking in the present study was based enti-
rely on questionnaire response to the question "Are there
any members of you family who smoke in the home?",
and no association was found between passive smoking
and respiratory symptoms in schoolchildren. This could
be partly explained by the unawareness and, hence, un-
derestimation by the schoolchildren of parental smok-
ing during the most susceptible periods in infancy and
early childhood. Alternatively, as only 3% of females
in Hong Kong are active smokers and maternal smok-
ing confers a greater risk of respiratory illness than pater-
nal smoking, the lack of association between passive
smoking and respiratory symptoms in this study could
be due to low level of maternal smoking. Some epide-
miological studies have found a negative correlation bet-
ween active cigarette smoking and respiratory symptoms
suggestive of asthma [30]; this was thought to reflect
smoking cessation or avoidance by individuals with sen-
sitive airways rather than a protective effect on asthma
by smoking.

The association between asthma prevalence and socio-
economic class was controversial, with some studies show-
ing positive correlation [31], whilst others showed no
relation [32] and even negative correlation [33]. Pro-
ponents for the claim that asthma is more prevalent in
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Table 5.  –  Prevalence (%) of asthma and allergic disease in schoolchildren in Hong Kong  in 1992 and 1995

1992 1992 1995
(n=1,062)* (n=1,170)† (n=4,665)

Age range  yrs 12–16 12–15 13–14
M:F ratio 1.35 1.12 0.99
Asthma ever 6.6 (5.1–8.1) 7.9 (6.4–9.4) 11.2 (10.3–12.1)
Wheeze ever 7.8 (6.2–9.4) 10.3 (8.6–12.0) 19.5 (18.3–20.6)
Wheeze in past year 3.7 (2.6–4.8) 4.3 (3.1–5.5) 12.4 (11.5–13.3)
Rhinitis ever - 53 (52–54)
Eczema ever 20 (18–22) 15 (14–16)
Sleep disturbance by wheeze in past year 3.0 (2.0–4.0) 4.6 (4.0–5.2)
Exercise induced wheeze in past 16 (14–18) 29 (28–30)
Nocturnal cough in past year 11 (9–13) 28 (26–29)

M: male; F: female. *: data from [6]; †: data from [3].
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children of parents of lower social class often attribute
the high asthma prevalence and asthma hospitalization
rates to inadequate access and utilization of medical serv-
ices by the poor [3]. Parents of asthmatic children, parti-
cularly mothers in Chinese populations play an important
role in the day-to-day asthma management at home. It
is plausible that a low maternal education level can lead
to poor awareness and, hence, poor understanding of as-
thma and its appropriate management, resulting in under-
recognition and undertreatment of asthma symptoms.
However, the present data did not demonstrate an asso-
ciation between asthma symptoms and parental educa-
tion level. It has been suggested that education level
alone is not a sensitive marker of socioeconomic class
as it is stable once achieved and does not pick up change
in social class after leaving school [34].

When the present results were compared to the ISAAC
data of 13–14 year olds from Beijing and Guangzhou,
a trend towards higher prevalence of asthma and aller-
gic disease in affluent communities was clearly evident,
with Hong Kong having the highest prevalence rates
of these diseases [35]. This is consistent with the find-
ings of higher prevalence of asthma, allergies and atopy
amongst West Germany schoolchildren compared to East
Germany [36]. Which components of affluent living can
account for the regional variation in asthma prevalence
in our locality and what environmental factors in Hong
Kong can explain the rapid increase in prevalence of
asthma and allergic disease remain largely unknown. 

As children spend most of their time indoors, environ-
mental factors at home are considered important patho-
genetic factors for asthma and allergies. These may
include allergic sensitization to indoor inhalant allergens,
exposure to air pollutants, diet and other, as yet uniden-
tified, factors. Data collection for ISAAC Phase I study
is near its completion and over 35 countries worldwide,
comprising more than 120 centres, have provided infor-
mation on the global trend in prevalence and severity
of asthma and allergies. The Phase II study aims to as-
sess differences between populations with contrasting
Phase I data in terms of indoor environment, lifestyle
and medical care. It is envisaged that in ISAAC Phase
II, the pathogenic role of the environment can be objec-
tively studied and individual factors carefully assessed
to provide valuable information, which may explain the
global distribution and increasing trend of asthma and
allergies today.
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