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Childhood asthma is a major concern because it leads to more hospital visits and a heavy economic burden. Proper management and prevention
strategies for childhood asthma must be based on correct evaluation of prevalence and risk factors for its development. In Korea, nationwide stud-
ies were conducted in 1995 and 2000 on students from 68 elementary schools (age, 6-12 years) and junior high schools (age, 12-15 years) by the
Korean Academy of Pediatric Allergy and Respiratory Diseases. We used the Korean version of the International Study of Asthma and Allergies in
Childhood (ISAAC) written and video questionnaires at the same schools during the same period (October-November). The prevalence of asthma in
junior high school children seemed to increase over 5 years. However, in elementary school children, the prevalence of asthma symptoms decreased,
although the prevalence of ‘diagnosis of asthma, ever’ and ‘treatment of asthma, last 12 months" increased. In addition, it was found that various
factors, such as obesity, passive smoking, dietary habits, raising pets at home, and fever/antibiotic use during infancy were associated with child-
hood asthma. When prevalence of asthma in Korea was compared with that in different regions, the prevalence changes in the 6-7 years age group
did not seem to be consistent between regions, whereas similar trends were observed among children aged 13-14 years. To conduct another epide-
miological study to evaluate the time trend over time, a third nationwide survey is planned in 2010, and we anticipate ISAAC Phase 3 will explore
recent changes in the prevalence of childhood asthma and assess its risk factors in Korean children. On the basis of accurate data on the current
status of childhood asthma in 2010, we will be able to establish proper management strategies.
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INTRODUCTION dren can be collected. In Korea, the Korean Academy of Pediat-
ric Allergy and Respiratory Diseases (KAPARD) has participat-

Childhood asthma is a major concern because itleadstomore  ed in the nationwide survey of ISAAC two times over a 5-year

hospital visits and a heavy economic burden. The pathogenesis
has not been clearly elucidated, but various factors such as eco-
nomic development,' exposure to tobacco smoke,” exposure to
air pollution,*® infection,” climate,® diet,”'® obesity,'""** antibiotic
use,™* and exposure to allergens''® are known to be associated
with childhood asthma. Establishment of proper management
and prevention strategies for childhood asthma must be based
on correct evaluation of prevalence and risk factors for its devel-
opment. In addition, there is widespread concern that the prev-
alence of childhood asthma is still increasing in many countries.
Under the consensus to investigate childhood asthma, allergic
rhinoconjunctivitis, and atopic eczema at the population level,
the International Study of Asthma and Allergies in Childhood
(ISAAC) was designed and first conducted in 1995."" The
worldwide research program has compared demographic and
clinical characteristics in a standardized way in different popu-
lations; therefore, new information on allergic diseases in chil-
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period. Here, the prevalence of childhood asthma and its risk
factors in Korea are described and compared with those from
other countries.

PREVALENCE AND RISK FACTORS FOR ASTHMA IN
KOREAN CHILDREN

In 1995 and 2000, nationwide studies were conducted on stu-
dents from 68 elementary schools (age, 6-12 years) and junior
high schools (age, 12-15 years) located in Seoul and the eight
major cities in Korea (Ansan, Ulsan, Suwon, Jeju, Changwon,
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Cheongju, Chooncheon and Jeonju) by the same investigators
(members of the Epidemiologic Study Committee of the KA-
PARD). We used the Korean version of ISAAC written and video
questionnaires at the same schools during the same period (Oc-
tober to November). Parents were asked to complete the ques-
tionnaires instead of their elementary school students. Junior
high school students themselves answered the questions and
also completed answers to a video questionnaire. Surveyed
schools comprised 10 elementary schools and 10 junior high
schools in Seoul as well as 24 elementary schools and 24 junior
high schools in the aforementioned eight cities. The response
rate was 94.8% in 1995 and 96.4% in 2000. Surveyed subjects
were 25,117 elementary school students and 14,946 junior high
school students in 1995, and they were 27,831 elementary school
students and 15,214 junior high school students in 2000.%**

The prevalence of “wheeze ever” was 17.0% in 1995 and de-
creased to 13.0% in 2000 for elementary school students, where-
as it was 13.9% and 12.8% for junior high school students in
1995 and in 2000, respectively. The prevalence of “wheeze, last
12 months” was 9.5% in 1995 and decreased to 4.9% in 2000 for
elementary school students, whereas it was 8.5% in 1995 and
9.3% in 2000 for junior high school students, with no significant
difference in prevalence (Figs. 1 and 2). The prevalence of “diag-
nosis of asthma, ever” was 7.7% in 1995 and increased to 9.1%
in 2000 for elementary school students. In addition, it was 2.7%
in 1995 and increased to 5.3% in 2000 for junior high school stu-
dents, and the difference was statistically significant (Figs. 1 and
2). There was no change in the prevalence of “treatment of asth-
ma, last 12 months” with 3.2% and 3.3% in 1995 and 2000, re-
spectively, for elementary school students, whereas for junior
high school students it significantly increased from 1.0% in 1995
to 1.8% in 2000 (Figs. 1 and 2).

The results of the video questionnaire survey in junior high
school students were as follows. The prevalence of “wheeze,
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Fig. 1. Prevalence of asthma by the written questionnaire survey in elementary
school children (6-12 years).
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ever” was 6.7% in 1995 and increased to 8.7% in 2000. The prev-
alence of “wheeze, 12 months” was 3.9% in 1995 and increased
to 5.5% in 2000. The prevalence of “exercise-induced wheeze,
ever” was 10.0% in 1995 and increased to 16.8% in 2000. The
prevalence of “exercise-induced wheeze, last 12 months” was
6.6% in 1995 and increased to 11.7% in 2000. In addition, the
prevalence of “nocturnal wheeze and cough” and “severe
wheeze” increased in 2000, as compared to that in 1995 (Table 1).

Taken together, the prevalence of “diagnosis of asthma, ever”
and “treatment of asthma, last 12 months” in junior high school
students increased over 5 years, and these data are consistent
with increased prevalence of asthma symptoms by video ques-
tionnaire. The prevalence of “wheeze, last 12 months” showed
a similar trend, although this was not statistically significant.
When the written questionnaires were completed by students
themselves in this age group, the decreased prevalence of
“wheeze, ever” might not be reliable data, because the students
may not have remembered the wheezing episode correctly. In
contrast, for elementary school children, the prevalence of asth-
ma symptoms significantly decreased in 2000, as compared to
those in 1995, while that of diagnosis/treatment of asthma in-
creased. There is no good explanation for this discrepancy, but
it might reflect increased awareness of childhood asthma and
subsequent successful management. There is still a possibility
of recall bias on the part of parents who answered the question-
naire for their elementary school children.

In the second survey in 2000, the association between poten-
tial risk factors and development of childhood asthma was also
investigated. In elementary school children, a significant posi-
tive association between high body mass index (BMI) and pre-
vious 12 months prevalence of wheeze was found in boys [ad-
justed odds ratio (aOR) 1.610; 95% confidence interval (CI),
1.274-2.033], but not in girls.” Frequent intake of fresh seafood,
fresh fruits, and vegetables was associated with reduced preva-
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Fig. 2. Prevalence of asthma by the written questionnaire survey in junior high
school children (12-15 years).
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Table 1. Prevalence of asthma symptoms by the video questionnaire survey in
junior high school children

1995 2000

\Wheeze at rest

Ever 6.7 8.7*

Last 12 mo 39 55"
Exercise-induced wheeze

Ever 10.0 16.8*

Last 12 mo 6.6 1.7
Nocturnal wheeze

Ever 19 2.9*

Last 12 mo 06 1.4%
Nocturnal cough

Ever 6.9 12.5%

Last 12 mo 39 7.1%
Severe wheeze

Ever 34 4.6%

Last 12 mo 20 26%

*P<0.05, significant difference in the prevalence between 1995 and 2000.

lence of current asthma symptoms and was also associated
with decreased BML."” In addition, the occurrence of fever, anti-
biotic use, and an episode of acute gastroenteritis during infan-
cy showed an association with development of asthma later in
life." In multiple logistic regression analysis, increased BMI
(aOR, 1.04, 95% CI, 1.02-1.06), passive smoking (aOR, 1.54, 95%
CI, 1.31-1.81), and living with a dog or cat (aOR, 1.25, 95% CI,
1.11-1.41) were risk factors that were associated with asthma in
junior high school students.” The results do not mean that these
risk factors are the causes of childhood asthma, because our
study was a cross-sectional questionnaire-based survey. Further
investigations, such as a birth cohort study, are needed to eluci-
date the causal relationships.

WORLD TIME TRENDS IN PREVALENCE OF CHILDHOOD
ASTHMA

Since ISAAC Phase One in 1995, Phase Two and Phase Three
were developed to identify determinants of the observed differ-
ences in prevalence rates in different countries, and to investi-
gate the time trends of prevalence. According to the ISAAC Phase
One and Three multicountry cross-sectional surveys,'® the prev-
alence of asthma symptoms (wheezing in the past 12 months)
in the 6-7 years age group increased in 25 centers out of 66 and
decreased in 14, which shows that most children in this age
group are still increasingly suffering from asthma. Twenty-seven
centers showed little change. However, in Korean children aged
6-7 years, the prevalence of asthma symptoms was 13.3% in 1995
and decreased to 5.8% in 2000. In the 13-14 years age group, the
prevalence of asthma symptoms changed in most centers (77%).
Of the 82 centers with changes, prevalence increased in 42 and
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decreased in 40. For lower mean prevalence values, more cen-
ters showed an increase in prevalence, but for centers with high-
er mean prevalence, a decrease in prevalence was more com-
mon. A similar trend was found in 13-14 years old children in
Korea who showed an increase in prevalence from 7.7% to 8.7%.

When the annual change in prevalence was estimated,'®* the
prevalence of wheeze in the last 12 months in children aged 6-7
years increased from 11.1% to 11.6%, with a change of +0.13%
per year. Western Europe, Latin America, North America, Africa,
Northern/Eastern Europe showed positive annual changes in
prevalence, although the annual change in the prevalence in
Korean children in this age group was -1.45% per year. In the
13-14 years age group, it was found that Korea (+0.20% per year)
and many other countries showed consistent patterns, apart
from Oceania (-0.39% per year) and English-speaking countries
(-0.51% per year). The exact reason for the different changes in
prevalence in different geographical regions, including Korea,
remains unclear, although different environmental factors might
be involved in each region at a different time.

CONCLUSIONS

Based on the results from the nationwide epidemiological
studies in 1995 and 2000, the prevalence of asthma symptoms
in Korean children is not very high when compared with those
of developed countries. The prevalence of asthma in junior high
school children seems to have increased over the 5 years. How-
ever, in elementary school children, the prevalence of asthma
symptoms decreased, although the prevalence of “diagnosis of
asthma, ever” and “treatment of asthma, last 12 months” in-
creased. In addition, it was found that various factors such as
obesity, passive smoking, dietary habits, raising pets at home,
and fever/antibiotic use during infancy are associated with child-
hood asthma.

Fifteen years have passed since the first survey, and it is time
to conduct another epidemiological study to evaluate the trends
over time. KAPARD has a plan to conduct a third nationwide
survey in 2010, and we anticipate that ISAAC Phase 3 will ex-
plore recent changes in the prevalence of childhood asthma
and assess its risk factors in Korean children. On the basis of ac-
curate data on the current status of childhood asthma in 2010,
we will be able to establish proper management strategies.
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