
Time trend of asthma prevalence among
school children in Taiwan: ISAAC phase I
and III surveys

Asthma is the single most common chronic
disorder in childhood (1), which has been repor-
ted as increasing around the world over the past

few decades (2–8). The rising trend in prevalence
was not only confined to developed countries,
but also to developing countries. Some research-
ers, however, have pointed out the possibility
that increase has slowed or ceased in children
(9–13), and some have even reported prevalence
as decreasing (14, 15). The absence of precise
definitions and the lack of standardized method-
ologies have rendered the comparison of asthma
prevalence difficult. To date, only a few articles
have reported the secular trend of asthma
prevalence using objective markers, such as
immunoglobulin (Ig) E measurements, skin prick
tests, or the measurement of bronchial hyper-
responsiveness (16).
During recent years, secular trend in pre-

valence of childhood asthma has been examined
in two Taiwanese studies. Hsieh and Shen (7)
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The standardized International Study of Asthma and Allergies in
Childhood (ISAAC) is a valid tool in assessing prevalence of asthma
indices. In order to determine the time trends of childhood asthma in
Taiwan, we compared data from nationwide ISAAC surveys from a
very large sample of Taiwanese 12- to 15-year-old school children, using
ISAAC core written and video questionnaires. The number of partici-
pants was 44,104 in 1995–96 (phase I) and 11,048 in 2001 (phase III).
We found a general tendency towards an increase in lifetime prevalence
of physician-diagnosed asthma and asthma symptoms between two
surveys, more marked for girls than for boys. Most of the 12-month
prevalence of asthma symptoms decreased among boys but stabilized
among girls. When comparing different severity levels, we also noted
that the decreasing trends of current symptoms were more marked with
regard to severe symptoms than mild symptoms in both sexes.
A combination of both improved awareness and management of asth-
ma might in part explain this circumstance. Over the past decade in
Taiwan, the lifetime prevalence of childhood asthma was increasing,
more marked among girls; however, the 12-month prevalence of asthma
symptoms was decreasing, mostly among boys. The exact reasons for
such trends remain to be explored.
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reported it as 1.3% in 1974 and 5.0% in 1985
among school children in Taipei City. Tsuang
et al. (8) revealed the prevalence of childhood
asthma as 6.5% in 1993 and 8.5% in 1997 in
Tainan City. However, neither of the question-
naires used in these local studies was standard-
ized. Till today, there has been no study that
compares trends of asthma prevalence through-
out Taiwan.
The standardized �International Study of

Asthma and Allergies in Childhood� (ISAAC)
questionnaire has been previously validated and
used throughout the world (17). It is in brief a
three-phase multi-center project with phases I
and III involving the administration of identical
surveys to look at the time trends in childhood
asthma and allergies. The use of video question-
naire has a further advantage of minimizing the
linguistic problems associated with the inter-
pretation and translation of some terms such as
�wheeze�, which does not have an equivalent term
in some languages (18).
To our best knowledge, there were only three

ISAAC studies from Asian countries comparing
secular change of asthma prevalence among
school children. A previous study in Korea
suggested that the prevalence rates of asthma
and wheeze had increased from 1995 to 2000
(2). In Singapore, Wang et al. (10) reported a
relatively small increase in asthma indices
between 1994 and 2001 (10). However, in
contrast to these two studies, a recent epidemi-
ological study from Hong Kong showed that
the school children aged 13–14 yr had signifi-
cant decreasing prevalence in asthma from 1994
to 2002, either in written or video question-
naires (14). Compared with data from around
the world, the 12-month prevalence of asthma
in Taiwan was around the lower range of the
reported values (1). The aim of our study is to
provide more information about the time trend
of asthma in a country with a low prevalence,
comparing ISAAC phase I and III data from a
very large sample of school children.

Subjects and methods
Study population

Between November 1995 and March 1996, a
nationwide ISAAC phase I mass screening
survey was conducted for respiratory diseases
and symptoms in all of the middle-school
students in Taiwan. A total of 800 middle
schools in Taiwan’s 22 counties and more than
1 million students were investigated at that
time. The study protocol has been described

in detail previously (19, 20). Briefly, the iden-
tical standardized ISAAC-Chinese version ques-
tionnaire was taken home by students and
answered by parents. Classroom incentives but
not individual incentives were used to encour-
age participation.
Between February and June 2001, we repli-

cated the modified ISAAC protocol and con-
ducted phase III survey. Twenty-two middle
schools were randomly chosen throughout 22
counties in Taiwan. Student sampling was stra-
tified by grade in each school. Participants in
both surveys were all between the ages of 12 and
15. Data from the 2001 survey and data from the
identical 22 schools in the 1995–96 survey were
combined for further analysis.

Questionnaires

The written questionnaires contained the ISAAC
core questions on symptoms of asthma and
allergies, and were scanned using an optical
mark recognition software. All questions were
translated into Chinese and back-translated into
English according to the instructions of the
protocol. �Physician-diagnosed asthma� was
defined by parental reports, �Has your index
child ever been diagnosed asthmatic by a physi-
cian in the child’s lifetime?� �Wheeze ever� was
asked as, �Has your index child ever had wheeze
or whistling in the chest at any time in the past
when he/she did not have a cold or the flu?�
Information on lifetime prevalence of asthma
was obtained using these definitions. �Current�
symptoms referred to symptoms occurring in the
past 12 months. Severity of asthma symptoms
was assessed among children with current wheeze
from responses to questions about the number of
wheeze attacks in the past 12 months, and about
sleep disturbance owing to wheeze in the past
12 months (17).
As recommended by the ISAAC protocol, the

video questionnaires were also administered to
all school children. The video questionnaires
showed five scenes related to asthma symptoms
and severity: (i) wheeze at rest; (ii) wheeze and
shortness of breath with exercise; (iii) night
wheeze; (iv) night cough; and (v) severe wheeze
and shortness of breath. For the two surveys, the
International version ISAAC video questionnaire
was used, which displayed young persons of
different races. All children answered specific
questions after viewing each scene (17). The
study protocol was approved by the Institutional
Review Board at our university hospital and it
complied with the principles outlined in the
Helsinki Declaration (21).
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Statistical analysis

All analyses were stratified by sex. Missing or
inconsistent responses were included in the
denominator for prevalence calculations while
they were excluded from subsequent bivariate
analysis according to ISAAC recommendations
(3, 9). Chi-square (v2) tests were used to examine
for statistical significance in comparisons of
proportions between the two surveys, and pre-
valence odds ratios (POR) and 95% confidence
intervals (CI) were calculated. To test whether
the difference between POR for time trends of
different severity levels was significant, a test of
homogeneity of the OR was also calculated.
Statistical significance was all set at p < 0.05.

Results

In 2001, a total of 11,738 students and their
parents from 22 middle schools were investi-
gated. The response rate was 94.1%. There were
44,104 data (response rate 89.3%) selected from
the identical schools in the 1995–96 survey. In
both surveys, the response rates were independ-
ent and mutually exclusive of the reported
diseases or symptoms. Compared with the
1995–96 survey, children in the 2001 survey
seemed to be a little older (13.6 yr vs. 13.3 yr)
and had a higher proportion of females (50.8%
vs. 49.6%). Table 1 shows the age and sex

distribution of the participating children in phase
I and phase III studies.
In Table 2, prevalence and POR of different

asthma symptoms and severity indices from the
written questionnaire are depicted. The overall
prevalence of physician-diagnosed asthma sig-
nificantly increased from 4.5% in phase I to
6.0% in phase III (POR 1.4, 95% CI 1.2–1.5).
The lifetime prevalence of wheeze (wheeze ever)
also significantly increased from the 1995–96
survey to the 2001 survey (POR 1.3, 95% CI
1.2–1.4). The increases over the 6-yr period were
more marked among girls than boys. However,
the 12-month prevalence of wheeze (current
wheeze) significantly decreased from 5.9% in

Table 1. Demographic data of the recruited children in phase I and III surveys

Phase I (1995–96) Phase III (2001)

n 44,104 11,048
Sex

Boys 22,232 (50.4) 5433 (49.2)
Girls 21,872 (49.6) 5615 (50.8)

Age (yr)
12 10,733 (24.3) 1310 (11.9)
13 14,939 (33.9) 3726 (33.7)
14 15,214 (34.5) 3631 (32.9)
15 3218 (7.3) 381 (21.6)

Response rate (%) 89.3 94.1

Results are shown as n (%).
Percentages do not total 100 because of round up of values.

Table 2. Comparison of prevalence (%) of asthma from the written questionnaire in phase I and III surveys among Taiwanese school children

Boys Girls All

Phase I Phase III POR§ 95% CI Phase I Phase III POR§ 95% CI Phase I Phase III POR# 95% CI

Lifetime prevalence
Physician-diagnosed asthma 5.5 7.0 1.3*** 1.2–1.5 3.5 5.0 1.4*** 1.3–1.7 4.5 6.0 1.4*** 1.2–1.5
Wheeze 9.9 11.3 1.2*** 1.1–1.3 7.1 9.4 1.4*** 1.3–1.6 8.5 10.3 1.3*** 1.2–1.4

Prevalence of current symptoms
Wheeze 5.9 4.1 0.7*** 0.6–0.8 4.2 4.0 1.0 0.9–1.2 5.0 4.0 0.8*** 0.7–0.9

Number of wheeze attacks
1–3 3.9 2.7 0.7*** 0.6–0.8 2.8 2.9 1.1� 0.9–1.3 3.3 2.8 0.8*� 0.7–1.0
4–12 1.4 0.9 0.7* 0.5–1.0 0.9 0.6 0.7*� 0.5–1.0 1.2 0.8 0.7*� 0.6–0.9
‡13 0.6 0.3 0.5** 0.3–0.9 0.4 0.2 0.7� 0.4–1.2 0.5 0.3 0.6**� 0.4–0.8

Sleep disturbance due to wheeze
£ 1 night/week 1.9 1.8 1.0 0.8–1.2 1.5 1.4 1.0 0.8–1.3 1.7 1.6 1.0 0.8–1.2
>1 night/week 0.4 0.3 0.7 0.4–1.3 0.2 0.2 0.7 0.4–1.4 0.3 0.2 0.7 0.5–1.1
Speech-limiting wheeze 0.9 0.6 0.7 0.5–1.0 0.8 0.8 1.0 0.7–1.5 0.9 0.7 0.9 0.7–1.1
Exercise-induced wheeze 7.8 5.6 0.7*** 0.6–0.8 7.2 7.2 1.0 0.9–1.1 7.5 6.4 0.9*** 0.8–0.9
Night cough 11.9 10.9 0.9 0.8–1.0 11.5 10.5 0.9 0.8–1.0 11.7 10.7 0.9** 0.9–1.0

*p < 0.05.
**p < 0.01.
***p < 0.001.
�p < 0.05 for test of homogeneity of the odds ratios.
§Adjusted for age, and using prevalence in phase I as reference.
#Adjusted for sex and age, and using prevalence in phase I as reference.
POR, prevalence odds ratio; CI, confidence interval.
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phase I to 4.1% in phase III (POR 0.7, 95% CI
0.6–0.8) among boys, and stabilized from 4.2%
in phase I to 4.0% in phase III (POR 1.0, 95%
CI 0.9–1.2) among girls. All other current
asthma symptoms obtained from the written
questionnaire were also fewer in phase III
compared with phase I among boys, but were
relatively stable between two surveys among
girls (Table 2).
The amount of increase or decrease in asthma

prevalence varied in both sexes. The age-adjusted
POR of physician-diagnosed asthma in boys
compared with girls in phase I was 1.6 (95% CI
1.5–1.8) while in phase III it was 1.4 (95% CI
1.2–1.7). The corresponding figures for lifetime
wheeze were 1.4 (95% CI 1.3–1.5) and 1.2 (95%
CI 1.1–1.4), respectively. While current wheeze
was considered, boys had a higher prevalence
than girls in phase I (POR 1.4, 95% CI 1.3–1.6),
but there was no substantial difference between
boys and girls in phase III (POR 1.0, 95% CI
0.9–1.2). The relative prevalence changes between
two surveys from the written questionnaire are
shown in Fig. 1a. This figure illustrates that with
the exception of �night cough�, girls had a higher
increase in lifetime prevalence and a lower
decrease in prevalence of current symptoms of
asthma compared with boys between phase I and
III surveys.
In Table 3, the lifetime prevalence of asthma

symptoms from the five scenes in video ques-
tionnaire are presented. All of them increased
significantly over the 6-yr period in both sexes,
especially among girls (Fig. 1b). The 12-month
prevalence of �wheeze at rest�, �wheeze and
shortness of breath with exercise� and �night
cough� also rose significantly among girls, but did
not obviously change among boys (Table 3).
Similarly, prevalence of the current symptoms
from scene (iii) and (v) decreased from phase I to
phase III among boys. A significantly lower
proportion of boys answered positively to the
scene of �night wheeze� and �severe wheeze and
shortness of breath� in the past 12 months in
2001 than in 1995–96, with POR 0.7 (95% CI
0.5–0.9) and 0.7 (95% CI 0.6–0.9), respectively.
However, these two prevalences did not alter
significantly among girls (Table 3). Fig. 1c sum-
marizes the relative prevalence changes of cur-
rent symptoms between two surveys from the
video questionnaire.
In questions of �number of wheeze attacks� and

�number of sleep disturbances owing towheeze per
week� from the written questionnaire, the 12-
month prevalence between two surveys mostly
decreased and were more marked on severe
symptoms compared with mild symptoms in both

sexes (Table 2, Fig. 2). The test of homogeneity of
POR was statistically significant in subgroups of
�number ofwheeze attacks� among girls, indicating
a greater decrease in the higher severity category.
Subgroups of �number of wheeze attacks� among
boys and subgroups of �number of sleep distur-
bances owing to wheeze per week� in both sexes
also showed greater decreases in prevalence but
did not reach statistical significance.

Fig. 1. Relative prevalence change in prevalences of asthma
in boys and girls. (a) Written questionnaire by parent; (b)
lifetime symptoms in video questionnaire by child; (c) cur-
rent symptoms in video questionnaire by child. Relative
prevalence change is calculated as {(phase III/phase
I) ) 1} · 100% after standardized for age.
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Discussion

With the rigorous application of identical study
methods and the use of a large representative
sample within the general population, we believe
that our national data is credible for time trends
of the prevalence of asthma indices among
Taiwanese school children. Using ISAAC core
written and video questionnaires, we found that
there existed a general tendency toward an
increase in lifetime prevalence of physician-diag-
nosed asthma and asthma symptoms over the
6-yr period, more marked for girls than for boys.
Most of the current symptoms of asthma
decreased among boys but stabilized among
girls. When comparing different severity levels,
we noted that the decreasing trends of current

symptoms were more marked on severe symp-
toms compared with mild symptoms in both
sexes.
Over the past decades, many epidemiological

studies in different parts of the world have shown
an apparent changing trend of asthma pre-
valence. Most of these studies were carried out
using non-standardized written questionnaires
without validation. It is conceivable that some
of the documented change by previous reports
such as those from Taiwan might be because of
methodological differences (7, 8). In order to
minimize technical bias, we analyzed data from
the same schools and used standardized proce-
dures for data collection. As the identical ISAAC
questionnaires were applied to school children of
similar ages, it is most unlikely that the differ-
ences in our findings are attributable to any
changes of methodology. However, owing to the
lack of objective data, the trend in our repeated
cross-sectional studies should be interpreted with
caution (6, 16).
In our results, significant increases were noted

in lifetime prevalence of physician-diagnosed
asthma and wheeze in Taiwanese school children
from 1995 to 2001. The comparison from our
two surveys showed a 1.3- to 1.4-fold increase in
the lifetime prevalence (Table 2), suggesting an
approximately 5% elevation per year on average.
Similar increases in prevalence have been repor-
ted all around the world (6, 11, 22). In children
with a physician’s diagnosis of asthma, 77.3% in
phase I and 80.2% in phase III were reported as
ever having wheeze while in those without such a
diagnosis, only 5.2% and 5.9% reported such

Table 3. Comparison of prevalence (%) of asthma from the video questionnaire in phase I and III surveys among Taiwanese school children

Boys Girls All

Phase I Phase III POR§ 95% CI Phase I Phase III POR§ 95% CI Phase I Phase III POR# 95% CI

Lifetime symptoms
Scene (i): wheeze at rest 5.7 9.8 1.9*** 1.7–2.1 4.3 8.9 2.2*** 2.0–2.5 5.0 9.3 2.0*** 1.9–2.2
Scene (ii): wheeze with exercise 12.4 14.4 1.3*** 1.1–1.4 10.0 13.8 1.4*** 1.3–1.6 11.2 14.1 1.3*** 1.3–1.4
Scene (iii): night wheeze 3.3 4.5 1.4*** 1.2–1.7 2.4 3.5 1.5*** 1.3–1.8 2.8 4.0 1.5*** 1.3–1.6
Scene (iv): night cough 4.9 8.1 1.7*** 1.5–1.9 4.4 9.8 2.4*** 2.1–2.6 4.6 9.0 2.0*** 1.9–2.2
Scene (v): severe wheeze 6.4 8.2 1.3*** 1.2–1.5 4.7 7.4 1.7*** 1.5–1.9 5.6 7.8 1.5*** 1.4–1.6

Current symptoms
Scene (i): wheeze at rest 3.5 3.8 1.2 1.0–1.4 2.8 3.7 1.4*** 1.2–1.7 3.1 3.8 1.3*** 1.1–1.4
Scene (ii): wheeze with exercise 8.6 8.0 1.0 0.9–1.1 6.8 8.7 1.3*** 1.2–1.5 7.7 8.3 1.1*** 1.1–1.2
Scene (iii): night wheeze 1.7 1.2 0.7** 0.5–0.9 1.3 1.2 0.9 0.7–1.2 1.5 1.2 0.8* 0.7–1.0
Scene (iv): night cough 3.0 3.2 1.1 0.9–1.3 2.9 4.3 1.5*** 1.3–1.8 2.9 3.8 1.3*** 1.2–1.5
Scene (v): severe wheeze 3.9 2.7 0.7*** 0.6–0.9 3.1 3.3 1.1 0.9–1.3 3.5 3.0 0.9 0.8–1.0

*p < 0.05.
**p < 0.01.
***p < 0.001.
§Adjusted for age, and using prevalence in phase I as reference.
#Adjusted for sex and age, and using prevalence in phase I as reference.
POR, prevalence odds ratio; CI, confidence interval.

Fig. 2. Relative change in prevalence of indices of asthma
severity in boys and girls. Relative prevalence change is
calculated as {(phase III/phase I) ) 1} · 100% after stan-
dardized for age.
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symptoms (both p < 0.001). Of 3734 children
who had ever wheezed in phase I survey, a
diagnosis of asthma was known in 1547 instances
(41.4%). In contrast, a diagnosis of asthma was
known in 46.6% of the children who had ever
wheezed in phase III survey. This does not
necessarily mean the increase is attributable to
increased recognition and awareness among the
general population and medical personnel. The
adjusted POR of non-asthmatic wheeze was 1.2
(95% CI 1.0–1.3) between two surveys. Although
the trends may be due in part to changes in the
reporting and consulting behavior of parents and
in the labeling of the disease by general practi-
tioners (6, 23), it does mean that some of these
increases are real. As the prevalence of non-
asthmatic wheeze still increased, the rise in
lifetime prevalence of asthma could not be
attributed solely to a change in diagnostic
terminology or public awareness.
In 1995–96, the prevalence of current wheeze

in Taiwan was low in comparison with interna-
tional data (1). It was anticipated that it would
increase with rising affluence and urbanization
(24). Unexpectedly, we did not observe a consis-
tent increase in prevalence of current symptoms.
In fact, there was a decrease in most of the
indices (Table 2). This result is in keeping with
some recent studies, which suggest that the
asthma burden may be plateauing (11). In
Taiwan, the obligatory National Health Insur-
ance was administered since 1995 and more than
99% of Taiwanese residents were covered.
Although not fully understood, improvement in
therapeutic management, compliance, accessibil-
ity of primary care or prevention efforts over
time might in part explain the declining current
symptoms (15). Another possible reason is that
the environmental factors that have resulted in
this epidemic have �recruited� all genetically
susceptible individuals in these years (12).
In questions of severity indices from the

written questionnaire, we also found that the
12-month prevalence between the two surveys
were more marked on severe symptoms com-
pared with mild symptoms (Table 2, Fig. 2),
which was consistent with the results from the
video questionnaire. In the video questionnaire,
because scenes (iii) (night wheeze) and (v) (severe
wheeze and shortness of breath) showed a
relatively severe case of asthma, the POR of
these two symptoms in the past 12 months were
lower than those of the other three scenes in both
sexes (Table 3). A recent ISAAC survey among
school children in England suggested that the
increases in 12-month symptoms of asthma were
confined to mild symptoms (5), arguing that

improved therapy could have affected the sever-
ity profile of asthma symptoms, which would
lead to an increase of less severe symptoms (5,
25). Although details of asthma therapy on
subjects in both surveys were not available,
indirect evidence suggested that asthma care
among the patients had changed. It is reasonable
to speculate that the decrease in the severity of
symptoms among the asthma subjects documen-
ted in this study might have been partly because
of improved asthma care.
Apart from translation and interpretation

problems, the ISAAC video questionnaire has
been suggested to be more objective than the
written one (26). As for our video questionnaire
results, all lifetime prevalence of asthma signifi-
cantly increased in both sexes (Table 3). Except
for some scenes in which the prevalence of
current symptoms still rose among girls, most
of the responses to the written and video ques-
tionnaires draw an analogous picture of the
trends toward an increase in lifetime prevalence
of asthma, more marked among girls, and a
decrease in current asthma symptoms and sever-
ity, mostly among boys, which strongly corro-
borated the observed trends.
Sex difference in time trends was another

important finding in our study, which might be
overlooked without gender stratification (5, 11).
Generally, girls had a higher increase in lifetime
prevalence and a lower decrease in prevalence of
current symptoms of asthma compared with boys
(Table 2, Fig. 1a). In England, Venn et al. (27)
looked at time trends of asthma between 1988
and 1995 among school children aged 4–11 yr
and found that the increase in asthma symptoms
was greater in girls than in boys. Maziak et al. (3)
performed two secular ISAAC surveys among
13- to 14-year-old school children in Germany
and also found that girls had a higher increase of
asthma than boys. Similar sex-related trends in
the occurrence of asthma were also reported
among 7- to 13-year-old school children in
Norway (28). Speculating on the reasons behind
the observed female-led tendency is not easy. The
natural history of asthma points toward male
predominance in childhood and a female pre-
dominance from adolescence (29, 30). Consider-
ing this natural history, our results showed that
the noticed sex-related trends would alleviate the
sex difference in prevalence of childhood asthma,
and would probably augment it toward more
female dominance in future years.
Regardless of time trends, in most of the

questions from both surveys, we also noted that
girls were less likely to report asthma in video
questionnaire and to be reported as having
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asthma in written questionnaire. Our data sug-
gested that the discrepancy in prevalence was
most likely to reflect underdiagnosis and under-
report of asthma among girls, which was in
accordance with the conclusions from previous
studies among Swiss and Danish school children
(31, 32). Some environmental influences associ-
ated with more traditional lifestyles can confer
resistance to the development of allergies even in
susceptible individuals. It is plausible that
because girls are relatively inactive and spend
more time at home, lifestyles become more
critical and interfere with children’s ability to
develop normal resistance to asthma (33).
The seasons of investigation in phase I and

phase III surveys were not identical in our study.
However, because the main outcome measure-
ments were lifetime and 12-month prevalence of
asthma, season of investigation would not be a
major confounder in our design. We also
believed that the calculated estimates could
reflect to a good extent the morbidity of asthma
in each survey. In fact, in the previous analysis
from our population, season of investigation did
not show significant differences in association
with asthma (19).
Many personal and environmental factors

contribute to asthma attacks and their prevalence
in childhood (12, 20, 34). There were also
possibly changes over time in the proportions
of these factors between asthmatics, which has
created considerable concern about what kinds
of factors might be responsible for the time
trends. To date, however, population studies
exploring the effects of these variables remained
limited. We believed that changes in genetic
susceptibility to wheeze, as a response of atopy,
were unlikely to have occurred between 1995–96
and 2001. It has also been hypothesized that
environmental rather than genetic causes were
responsible for the change of asthma prevalence
(35). In our previous analysis, no specific factors
were considered significant in explaining the
observed changes in asthma prevalence (19).
However, we accidentally found that the increas-
ing temperature during these years might be an
important reason for the rising trends of the
lifetime prevalence of asthma (19). Future studies
are required to investigate the contribution of
changes over time in other potential etiological
factors, including socio-economic status, family
size, early childhood infections and hygiene,
pollutant and allergen exposure, diet and obesity,
and perinatal risk factors.
In conclusion, we used the same standardized

and validated ISAAC questionnaires to study
the prevalence of asthma in Taiwanese school

children between 1995–96 and 2001. The pre-
sent study suggested a general trend toward an
increase in lifetime prevalence of asthma indi-
ces, mostly among girls, but a decrease in
current asthma symptoms, mostly among boys.
The decreasing trends of current symptoms
were more marked on severe symptoms com-
pared with mild symptoms. A combination of
both improved awareness and management of
asthma might in part explain the whole cir-
cumstance. Further work, including objective
measurements, is necessary not only to clarify
the real trends of asthma prevalence in the new
millennium, but to also identify the kinds of
factors that might be responsible for these
changes.
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