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Prevalences of Symptoms of Asthma and Other Allergic Diseases
in Korean Children: A Nationwide Questionnaire Survey

The purpose of this study was to estimate the national prevalence of childhood
asthma and other allergic diseases in Korea, and to determine potential risk
factors for the diseases. Stratified random samples of 42,886 were selected
from 34 elementary (6-12 yr olds) and 34 middle schools (12-15 yr olds) nation-
wide, and 38,955 were in the final analysis. The Korean-franslated modified
version of the International Study of Asthma and Allergies in Childhood ques-
tionnaire was used in this cross-sectional survey. Twelve-month prevalences
of the symptoms of asthma, rhinoconjunctivitis, and flexural eczema were 8.7%,
10.5%, 7.3% in 6-12 yr olds, and 8.2%, 10.0%, 3.9% in 12-15 yr olds, respec-
tively. For allergic conjunctivitis, food allergy, and drug allergy, the prevalences
in 6-12 yr olds were 11.2%, 6.5%, and 1.5%, respectively. Asthma and flexural
eczema decreased significantly with age. Other significant risk factors were also
noted. For 6-12 yr-old asthma, adjusted odds ratio (aOR) of body mass index
was 1.21 with 95% confidence interval (Cl) 1.0-1.48, aOR of passive smoking
was 1.37 with 95%Cl 1.24-1.51, aOR of carpet use was 1.28 with 95%Cl
1.10-1.49. For 6-12 yr-old eczema, aOR of affluence was 1.22 with 95%Cl
1.07-1.39. The control of obesity and passive smoking would be the most

Sang Il Lee, Myung Hee Shin, Ha Baik Lee*,
Joon Sung Lee”, Byong Kwan Son™,

Young Yull Koh®, Kyu Eamn Kim',

Yoon Ok Ahn®

Department of Pediatrics and Department of Social
Medicine, Sungkyunkwan University School of
Medicine; Department of Pediatrics, *Hanyang
University College of Medicine, "Catholic University
of Korea, College of Medicine, Inha University
College of Medicine, "Yonsei University College of
Medicine; *Department of Pediatrics and
Department of Preventive Medicine, Seoul National
University College of Medicine, Korea

Received : 18 September 2000
Accepted : 26 January 2001

Address for correspondence

Myung-Hee Shin, M.D

Department of Sccial Medicine, Sungkyunkwan
University Schocl of Medicine, 300 Chunchun-

important preventive measures of allergic diseases.
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INTRODUCTION

The burden of asthma and allergic diseases in Korea
has been speculated to be increasing with the nation’s
industrialization (3.4% in 1964 to 10.1% in 1989), but
the evidence was limited to a few studies based on small
numbers of subjects (1, 2). Asian countries used to have
low rate of allergic diseases compared to Western coun-
tries, but increasing prevalences were noted from several
countties such as Japan, Hong Kong, and Taiwan, result-
ing in wide vatiation within the continent. Since allergic
diseases are the commonest illness affecting children
wotldwide, reliable prevalence of the diseases in Korea
needs to be determined.

Comparability has been another issue in prevalence
research on allergic diseases. Thete is no uniform defi-
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nition of asthma and other allergic diseases that can be
applied to all cases. Symptoms are the most important
features for diagnosing asthma, and this makes ques-
tionnaire a major tool to sutvey the prevalence. Various
kinds of questionnaites have been used to hundreds of
asthma-prevalence studies with different definitions and
protocols. To make international or regional comparison
possible, International Study of Asthma and Allergies in
Childhood (ISAAC) proposed a uniform apptoach to the
prevalence sutvey through standardized questionnaire (3).

The present study was conducted as the first nation-
wide sutvey in Korea using ISAAC written questionnaite
to estimate prevalences of the symptoms of asthma, al-
lergic rhinitis (AR), eczema, allergic conjunctivitis (AC),
food allergy (FA), and drug allergy (DA) in Kotean chil-
dren aged 6-15. Age, sex, and regional vatiation of the
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prevalences within the nation were investigated as well.

MATERIAL AND METHODS

Questionnaire

We developed the Korean version of ISAAC question-
naire for asthma, AR, and eczema, following the guide-
lines suggested by ISAAC (4). We added similar question
modules for AC, FA, and DA into our questionnaire. The
questionnaire included questions on demography (age,
sex), Body Mass Index (BMI), monthly electricicy bill (as
a socioeconomic index), passive smoking (“Is thete any
one who is smoking indoots among people who ate living
with you?”), potential allergens (carpet use, living with
a dog, living with a cat), living environment (rural/plant
area/utban), symptoms of each allergic disease including
lifetime and last 12-months experiences. For AC, we
asked “Have you ever had eye itching other than epi-
demic conjunctivitis?”. For FA, and DA, we simply asked
whether they had allergy on food or drugs. Ten pedia-
tricians participated in translation of the original ISAAC
questionnaire. Some translational problems were noted
duting the pilot study. For example, “Have you ever had
asthma?” type of questions sometimes treceived positive
answers by self-diagnosed patients with asthma-like
symptoms. We changed the question as “Have you ever
been diagnosed to have asthma?”, and we also asked
whether they were treated for the diseases in last 12-
months. Video questionnaite was also applied to middle
school students, and the results were be reported sepa-
rately.

Selection of the subjects

We targeted all the age groups between 6 to 12 and
12 to 15 from elementary and middle schools, respec-
tively, while ISAAC proposed to select 6-7 and 13-14
yt olds only. We postulated two centers to make com-
patison within the nation. One was the Seoul Centet,
which represented a metropolitan with a large population
(over 10 million), polluted air, and high living standards
compated to other regions in Korea. The othet was the
Provincial Center, which includes eight provincial cities,
each city from 8 provinces throughout Korea; Suwon,
Chungju, Chunju, Changwon, Chunchon, Cheju, Ulsan,
and Ansan. The Provincial Center represented relatively
rural area with a small population, less pollution (except
Ulsan and Ansan, which were industtial cities), and lower
living standards compared to Seoul.

We obtained a complete school list from the Ministry
of Education, and made 4 sampling frames; Seoul ele-
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mentary, Seoul middle, Provincial elementary, and Pro-
vincial middle schools. In Seoul, we randomly sampled
10 from 503 elementaty and 10 from 347 middle
schools. For the other 8 provincial cities, we selected 3
schools from each city summing up to 24 from 253
elementaty and 24 from 136 middle schools. Ounly 1
school refused to participate in the study, and another
school that was sampled again in similar manner replaced
it. The whole 6 grades in elementary and 3 grades in
middle school contained our target age groups. We
sampled about 150 children from each grade, and a total
of 42,886 children wete selected from 68 schools across
the nation. Written consent was sought from patents and
40,429 actually participated.

Data collection

The Korean version of ISAAC written questionnaire
was administered to the parents of the children in ele-
mentaty schools and to the student themselves in middle
schools. Response rates for each school were monitored
duting the study to make it sure that we had response
rate over 90%. We trained 18 sutvey wotkets in one
center, who made rounds across the nation to the se-
lected schools afterwards. Forty one pediatric allergy
specialists tesiding in the target cides also participated
in this sutvey to promote the tesponse rate. The survey
was conducted between September 1995 to November

1995.
Statistical analysis

All data were entered into a computer using a spe-
clalized entry program for this particular study. It had
special functions to reduce entty error, such as image
display of the questionnaire on the screen, mouse-click
entty, range check, impossible value check, and auto-
matic skipping of itrelevant questions. Ninety tecords
were sampled for double entty and the result showed
little discordance between the two entties.

If there were missing or impossible values in crucial
items, such as birth date, sex, and National Identification
Number, we requestioned them to the schools where the
data were originally from. We excluded obsetvations
which still had etroneous values after recheck, or had no
answets for all symptom questions, ot if the respondent
was out of the age 6-15. The final number of subjects
included in the analysis was 38,955.

Lifetime and last 12-month prevalences were calcu-
lated by dividing positive responses to each question by
the numbet of completed questionnaires. 95% confidence
intetvals (CI) of the prevalences were estimated in in-
dividual level.
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Twelve-month prevalence of symptoms of AR was
defined as the proportion of children having symptoms
of allergic thinitis and eye affection in last 12-months to
avoid possible overestimation of symptom ptevalence (5).
It was defined as the symptom of ‘thinoconjunctivitis’.
The definition of 12-month prevalence of symptoms of
eczema were also restricted to the propottion of children
having atopic dermatitis in last 12-months with the in-
volvement of flexural area only, such as folds of the
elbows, behind the knees, in front of the ankles, under
the buttocks, ot around the neck, ears, or eyes, for the
same treason. It was defined as the symptom of ‘flexural
eczema’. As for other symptom prevalences, we simply
calculated the positive rates of the “Have you ever —”
and “In last 12-months —” question items in each
symptom module. Since the sutvey methods for eleman-
tary (parent administered) and for middle schools (self-
administered) were different, we calculated the preva-
lences separately.

Twelve-month ptevalences of symptoms by sex, age,
and region were calculated and compared using x* test
and 95% confidence intervals. Confidence intetvals wete
calculated using the normal approximation of the bino-
mial distribution. Logistic regtession was used to analyze
the effect of several risk factors on 12-month symptom
prevalences. Adjusted odds ratio (aOR) and its 95% CI
wete detived from the asymptotic chi-squate distribution
of the likelihood ratio test, using age, sex, center, BMI,
monthly electricity bill, passive smoking, carpet use,
living with dogs, and living environment as covatiates.
Twelve-month prevalences of each symptom in 6-7 yr

Table 1. Response rate and age distribution of the subjects

olds and 13-14 yr olds were also calculated for the com-
parison with other ISAAC studies. The SAS system for
Windows V. 6.12 was used for all the analysis (6).

RESULTS

The total number of respondents were 40,429, of
which 25,361 (62.7%) were from elementary schools and
15,068 (37.3%) wete from middle schools. The overall
response rate was 92.5% in elementary schools and
97.3% in middle schools. Elementaty schools in Pro-
vincial Center had the lowest response rate (91.6%) and
the highest exclusion rate (12.4%) in data analysis. Of
the 38,955 children who were included in the final analy-
sis, 12 097 (31.1%) were from Seoul Center and 26,858
(68.9%) were from Provincial Center. The age and sex
disttibution of the study group is shown in Table 1. The
proportion of boys was 51.5% in elementary and 55.1%
in middle schools. We had relatively small numbers in
two extrerme ages; 6 yr olds and 15 yr olds.

Prevalences of symptoms of asthma

The lifetime prevalences of wheeze were 15.9% (95%
CI 15.4-16.3) and 13.4% (95% CI 12.8-13.9) in 6-12
and 12-15 yr olds, respectively, while the 12-month
prevalences of wheeze were about half of them (8.7% and
8.2%). Seoul Center had higher prevalences than Pro-
vincial Center for all age groups (p<0.01). Severe attack

Seoul Provincial cities Total
Elementary Middle Elementary Middle Elementary Middle
6-12 yr olds 12-15 yr olds 6-12 yr olds 12-15 yr olds 6-12 yr olds 12-15 yr olds

Survey period 9/1995 9/1995 10-11/1995 10-11/1995 9-11/1995 9-11/1995
No. of schools 10 10 24 24 34 34
No. of subjects surveyed 8,483 4,729 18,922 10,752 27,405 15,481
No. of response (%) 8,025 (94.6) 4,439 (93.9) 17,336 (91.6) 10,629 (98.9) 25,361 (92.5) 15,068 (97.3)
No. of subjects included
analysis 7,735 4,362 16,439 10,419 24174 14,781
Male (%) 3952 (51.1) 2,741 (62.8) 8,497 (51.7) 5,404 (51.9) 12,449 (51.5) 8,145 (55.1)
Age (yr) 6 (%) 586 (7.6) - 1,147 (7.0) - 1,733 (7.2) -

7 (%) 1,174 (15.2) 2,587 (157) 3,761 (15.6)

8 (%) 1,317 (17.0) 2,665 (16.2) 3,982 (16.5)

9 (%) 1,344 (17.4) 2,659 (16.2) 4,003 (16.6)

10 (%) 1,276 (16.5) 2,807 (17.1) 4,083 (16.9)

11 (%) 1,311 (17.0) 2,848 (17.3) - 4159 (17.2)

12 (%) 727 (9.4) 623 ( 143) 1,726 (105) 1,471 (14.1) 2,453 (10 2) 2,094 (14 2)

13 (%) - 1,407 (32.3) 3,605 (34.6) 5012 (33.9)

14 (%) 1,509 (34.6) 3,494 (33.5) 5,003 (33.9)

15 (%) 823 (18.9) 1,849 (17.8) 2,672 (18.1)
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Table 2. Prevalences of symptoms of asthma in Korean children

Seoul Provincial cities Total
Elementary Middle Elementary Middle Elementary Middle
6-12 yr olds 12-15 yr olds 6-12 yr olds 12-15 yr olds 6-12 yr olds  12-15 yr olds
Wheeze, ever 18.07 1557 1497 1257 15.9 134
(17.2-189)*  (145-16.6) (143-154)  (11.9132) (154-163)  (12.8-13.9)
Wheezing, last 12 months 97 (9.1-104) 9.8 (89-10.7) 83 (7987 75 (1080 8.7 (8491) 82 (7786
Attacks of wheezing, last 12 months
1-3 46 7.0 41 56 42 6.0
4-12 12 16 11 11 11 12
>12 08 06 0.8 05 0.8 05
Sleep disturbed by wheezing, last 12 months 2.7 17 25 14 25 15
Severe attack of wheezing limiting speech,
last 12 months 22 34 18 29 19 30
Exercise-induced wheeze, last 12 months 57 156 53 122 54 132
Night cough, last 12 months 16.7 100 15.4 8.7 15.8 91
Diagnosis of asthma, ever 87 (81-94) 33 (2839 26976 242127 7(74-81) 27 (24-29)
Treatment of asthma, last 12 months 34 (3139 100713 312833 100812 32 (30-34 10 (0811)
*Numbers in parentheses indicate 95% confidence intervals
T *p<0.01 by x?test (Seoul Center vs. Provincial Center in each age group)
Table 3. Prevalences of symptoms of other allergic diseases in Korean children
Seoul Provincial cities Total
Elementary Middle Elementary Middle Elementary Middle
6-12 yr olds 12-15 yr olds 6-12 yr olds 12-15 yr olds 6-12 yrolds  12-15 yr olds
Rhinitis
Symptom, ever 382 (37.1-39.3) 40.1 (386-41.5) 352 (345-36.0) 348 (339-357) 36.2 (35.6-36.8) 36.3 (35.6-37.1)
Symmptom, last 12 months 31.3 (30.3-324) 32.3 (30.9-33.7) 277 (27.0-28.3) 278 (26.9—28.6) 28.8 (28.3-29.4) 29.1 (28.4-29.8)
Rhinoconjunctivitis', last 12 months ~ 12.0 (11.3-12.8) 11 1 (10.2-12.1) 8 (9.4-10.3) 5 (9.0-10.1) 10.5 (10.1-10.9) 10.0 (9.5-10.5)
Diagnosis of rhinitis, ever 16.9 (16.0-17.7) (81—9.8) 149 (14.4-155) 0 (6575 15.6 (15.1-16.0) 7.6 (7.2-8.0)
Treatment, last 12 months 12.7 (12.0-135) 9 (5.2-6.6) 11.4 (10.9-11.9) 5 (4.2-5.0) 1.8 (11.4-12.2) 49 (465.3)
Eczema
ltchy rash, ever 182 (17.4-19.1) 87 (7.9-96) 14 0 (135-145) 66 (6.2-7.1) 153 (149158 7.2 (6.8-7.7)
ltchy rash, last 12 months 12 9 (12.2-136) 6.8 (6.1-7.6) 8 (9.4-10.3) 7 (44-5.2) 10 8 (104-11.29) 54 (5.05.7)
Flexual eczema’ 8 (8.2-9.5) 9 (4.3-5.6) 6 (6.2-69) 5(32-39) 3 (7.0-76) 9 (3.6-4.3)
Diagnosis of eczema, ever 19 7 (18.8-20.6) 6 (6.8-84) 152 (146—15.7) 1 (6.7-7.6) 166 (16.2-17.1) 73 (6.9-7.7)
Treatment, last 12 months 3 (8.7-10.0) 6 (4.0-5.3) 7 (7.38.1) 33947 2 (79-86) 4 (4.0-4.7)
Allergic conjunctivitis (AC)
Eye symptom, ever 192 (183-200) 27.1 (258-28.4) 158 (153-164) 222 (215231) 169 (16.4-17.4) 23.7 (23.0-24.4)
Eye symptom, last 12 months 127 (12.0-134) 203 (191215 105 (10.0-11.0) 168 (16.1—17.5) 1.2 (10.8-11.6) 17.8 (17.2-18.4)
Diagnosis of AC, ever 10.8 (10.2-11.6) 64 (58-7.2) 10.0 (9.6-10.5 1 (4765 103 99107 55 (5.1-59)
Treatment, last 12 months 7.3 6879 2 (3.6-4.8) 6.8 (64-72) 33037 0 (®7-73) 36 (3339
Food allergy (FA)
Food allergy symptom, ever 124 (11.7-131) 130 (12.0-14.0) 101 9.7-106) 105 (10.0-11.1) 109 (10511.2) 11 3 (10811.8)
Food allergy symptom, last 12 months 7.2 (6.6-7.8) 89 (8.1-9.8) 2 (5.8-66) 6.8 (64-7.3) 5 (6.2-6.8) 4 (7.0-7.9)
Diagnosis of FA, ever 4.6 (4.1-5.0) 45 (3952 1 (38-44) 35 (3138 2 (4.0-45) 8 (3.5-4.1)
Treatment, last 12 months 29 (2533 25 (21-3.0) 7 (24-29) 1.8 (15-2.0) 7 (2529) 0(1.822
Drug allergy (DA)
Drug allergy symptom, ever 2 (4.7-5.7) 2 (27-37) 0 (37-43) 0 (26-3.3) 44 (4.1-4.6) 0 (2833
Drug allergy symptom, last 12 months 1.5 (1.2-1.8) 7 (1.4-21) 4 (1.3-16) 4 (12-1.6) 15 (1.3-1.6) 51317
Diagnosis of DA, ever 4 (12-17) 2 (09-1.6) 0 (0912 8 (0.7-1.0) 1.1 (1.0-1.3) 9 (0.8-1.1)
Treatment, last 12 months 6 (0508 4 (0.2-0.6) 5 (0.4-06) 30204 0.5 (0.5:0.6) 3 (0204

*Numbers in parentheses indicate 95% confidence intervals
"The proportions of children having symptoms of allergic rhinitis and eye affection in last 12 months
*The proportions of children having symptoms of eczem in the flexural area. The flexural eczema represents the prevalence of symptoms of eczeme
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of wheezing in last 12-months were 1.9% and 3.0%. The
lifetime prevalences of asthma diagnosis were much lower
than the symptom ptevalences (7.7% and 2.7% fot each
age group) (p<0.05). Only 3.2% of children in 6-12 yr
olds and 1.0% of children in 12-15 yr olds were treated
for asthma in last 12-months (Table 2).

Prevalences of symptoms of other allergic diseases

Table 3 shows the prevalences of rhinitis, eczema, AC,
FA, and DA. Twelve-month prevalence of the symptoms
of rhinoconjunctivitis were about 10% for both age
groups. The commonest nose symptom was obstruction
(56% of ever had symptom) and itching (26%). Unlike
other allergic symptoms, eczema had similar or even
higher diagnosis prevalences than symptom prevalences
in both centers, especially in 6-12 yr olds (15.3%, 95%CI
14.9%-15.8% for symptom ptevalence, and 16.6%,
95%Cl 16.2%-17.1% for diagnosis prevalence in 6-12 yr
olds, and 7.2% and 7.3% in 12-15 yr olds, for symptom
and diagnosis tespectively). Twelve-month prevalence of
flexural eczema in 6-12 yr olds (7.3%) was about twice
as much as in 12-15 yr olds (3.9%). About 80% of the
symptom positives had been treated in last 12-months.

Vety high prevalence of the symptom of AC was noted
among 12-15 yr-old gitls. Twelve-month prevalence of
itchy eye symptom was 20.3% in 12-15 yr-old gitls,
while it was between 10.5% and 16.8% in other age-sex
group. However, lifetime prevalence of diagnosis of AC

in 12-15 yr-olds was generally much lower than the
younger age group. Twelve-month prevalences of FA
wete 0.5% and 7.4%. The commonest symptoms for FA
were urticatia (59% of symptom positives in last 12-
months) followed by itching (42%, table not shown). DA
had the lowest prevalences among all the allergic diseases
considered in this study with little age difference.
Twelve-month prevalences of DA were 1.5% for both
age groups. The commonest symptom was urticatia
(55% of symptom positives in last 12-months, table not
shown).

Prevalences in the age group of 6-7 and 13-14 (ISAAC
age group)

Table 4 presents the prevalences of allergic diseases in
the age group of 6-7 and 13-14 to compare with other
ISAAC participating countries. In the age group of
13-14, 12-month prevalences of symptoms of asthma,
thinoconjunctivitis, flexural eczema were 7.9%, 10.1%,
and 4.0%, respectively. All symptom prevalences fell into
the lower 1/3 of prevalences of ISAAC countties (5).
Twelve-month  symptom  prevalences of asthma and
flexural eczema in 6-7 yt olds were generally higher than
13-14 yr olds. The prevalences of the other diseases had
no age difference. The prevalences were almost always
higher in Seoul than in other provincial cities, and the
differences were more prominent among gitls than boys.
Significant  differences between Seoul and Provincial

Table 4. Twelve-month prevalences of symptoms of asthma and other allergic diseases in the age groups of 6-7 and 13-14

6-7 yr olds 13-14 yr olds
Seoul Provincial cities Seoul Provincial cities Total
Wheezing 153 (137-17.1) 129 (11.8-140) 136 (12.7-14.6) 96 (8.6-10.9) 2 (6.7-7.9 9 (7.4-85)
Boys 154 (132-17.9) 131 (11.6-146)  13.8 (126-15.1) 86 (7.4-10.0) 7.0 (6379 6 (6.9-8.3
Girls 151 (129-17.6) 126 (11.2-143) 134 (12.2-14.8) 114 (9.6-13.4) 5 (6.7-8.4) 4 (7693
Rhinoconjunctivitis 109 (9.5-12.4) 94 (8.5-10.4) 9.9 (9.1-10.7) 11.3 (10.2-12.5) 6 (9.0-10.3) 10 1(95107)
Boys 123 (10.3-146) 105 (9.2-11.9) 11.0 (9.9-122) 10.3 (9.0-11.7) 4 8.510.4) 7 (9.0-105)
Girls 93 (75114 8.3 (7.19.7) 8 6 (7698 131 (11.2-15.3) 8 (8.9-10.9 10 6 (9.8-11.6)
Flexural eczema 11.4 (10.0-12.9) 8.1 (7.39.1) 2 (8.4-10.0) 48 (4.1-7.8) 7 (3.3-4.1) 0 3744
Boys 109 (9.0-13.1) 8.0 (6993 0 (8.0-10.1) 48 (3.95.9) 9 (34-4.6) 2 (3748
Girls 11.7 9.7-14.0) 8.3 (7.19.6) 4 (8.3-106) 49 (3.86.4) 3 (2.8-4.1) 8 (3.2-4.4)
Allergic conjunctivitis 99 (86-11.4) 97 (8.8-10.7) 7 (9.0-10.5) 20.3 (18.9-21.8) 16 4 (15.6-17.3) 17 5 (16.8-18.3)
Boys 99 (8.1-120) 10.3 (9.0-11.7) 10 2 91113 17.0 (153-187) 152 (141-164) 158 (14.8-16.7)
Girls 97 (79119 9 0 (7.7-10.4) 2 (8.2-104) 26.0 (23.4-28.7) 17 8 (165-19.1) 19 7 (18.6-20.9)
Food allergy 7 O (5.9-8.3) 4 (56-7.2) 6 6 (5972 82 (7.29.2) 0 (6.4-7.6) 3 (6879
Boys 1 (5.69.0) 9 (5.9-81) 0 (6.1-8.0) 7.3 (6.2-86) 1 (5.4-6.9) 5 (6972
Girls 8 6.387) 7 (47-6.9) 1(52-7.1) 96 (8.1-11.6) 9 (7.1-89 4 (7692
Drug allergy 501122 7 (14-22) 7 (1.4-2.1) 1 8 (1.4-24) 4 (1.2-1.7) 51318
Boys 5 (0.9-25) 6 (1.2-2.3 6 (1.2-21) 4 (1.0-21) 2 (0.9-1.7) 3 (1.0-1.6)
Girls 1.6 (1.0-27) 9 (1.3-26) 8 (1.324) 5 (1.7-36) 6 (1.2-20) 8 (1422

* Numbers in parentheses indicate 95% confidence intervals

TProvincial cities include Suwon, Chungju, Chunju, Changwon, Chunchon, Cheju, Ulsan, and Ansan in Korea
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Fig. 1. Age-sex specific 12-month prevalences of wheezing and other allergic symptoms by region.
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Cities in the prevalences for wheezing, rhinoconjunc-
tivitis, and allergic conjunctivitis were noted in 13-14
yr-old gitls, while for flexural eczema the difference was
significant in 6-7 yr-old girls.

Effect of age, sex, and region

Age and sex vatiations of 12-month prevalences of all
the allergic diseases by center wete plotted in Fig 1. The
prevalences decreased with age in asthma and flexural
eczema, but such tendency was not distinguished in
thinoconjunctivitis, AC, FA, and DA. Boys tend to have
highet prevalences in 6-12 yr-olds, while gitls tend to
have higher prevalences in 12-15 yr olds. Seoul Center
always had higher prevalences than Provincial Center,
but wide variation in prevalences among cities was noted
when individual cities wete compared. Twelve-month
prevalences for symptoms of allergic diseases were con-
sistently high in Cheju (a southern island city) and low
in Chunchon, although air pollution indexes were vety
low in both cities (Table 5).

Effect of other covariates on the prevalences

Table 6 shows the result of multivariate logistic regres-
sion. Younger children who had BMI (kg/m®) higher than
the median had 1.15 (95%CI 1.03-1.28) times higher
tisk of wheeze than those who had not. In older children,
the aOR of BMI on wheeze was 1.13 (95%CI 0.99-1.28).
Similarly, BMI increased the risk of eczema in both 6-12
yt olds (aOR 1.29, 95%(CI 1.15-1.44) and 12-15 yr olds
(aOR 1.26, 95%CI 1.05-1.50). For rhinoconjunctivitis,
both 6-12 yr olds and 12-15 yr olds had not significant
tisk inctease by BMIL.

Monthly electricity bill showed significant risk increase
for 12-month symptom prevalence of rhinoconjunctivitis
and flexural eczema in all ages (for rhinoconjunctivitis
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aOR 1.12, 95%CI 1.01-1.25 in 6-12 yr olds, aOR 1.21,
95% CI 1.06-1.38 for 12-15 yr olds, for flexural eczema
aOR 1.22, 95%(CI 1.07-1.33 for 6-12 yr olds, aOR 1.29,
95%CI 1.05-1.56 for 12-15 yr olds). Passive smoking
increased the tisk for all three allergic symptoms in 6-12
yr olds (aOR 1.37, 95%CI 1.24-1.51 for asthma, aOR
1.18, 95%CI 1.08-1.29 for rhinoconjunctivitis, and aOR
1.19, 95%CI 1.07-1.33 for flexural eczema), but only for
thinoconjunctivitis in 12-15 yr olds (aOR 1.22, 95%CI
1.09-1.37). Carpet use wete related to asthma and thino-
conjunctivitis only in 6-12 yr olds (aOR 1.28, 95%CI
1.10-1.49 for asthma, and aOR 1.21, 95%CI 1.06-1.39
for rhinoconjunctivitis). Living with a dog showed bordet-
line tisk increase for asthma in 6-12 yr olds (aOR 1.17,
95%ClI 1.00-1.37), but living with a cat did not show
significant association (result not shown in the table).
Living in industrial area showed significantly higher risk
than living in tural area in middle school eczema (@OR

2.04, 95%Cl 1.07-3.60).

DISCUSSION

This study was the first nationwide questionnaire
sutvey to assess the prevalence of allergic diseases in
Korean children. The lifetime prevalence of wheeze were
15.9% and 13.4% in 6-12 yr olds and 12-15 yr olds,
respectively. However children who had been ever diag-
nosed as having asthma were only 7.7% and 2.7%, which
wete only 48% and 20% of ever-wheezed for each age
group. The diagnosis rates among symptom positives
wete apparently lower than Western countries (57-68%
of symptom ever positives) (7, 8), but it was also possible
that symptom prevalences wete overestimated in this
study. Twelve-month symptom ptevalence of asthma in
this study were 8.2-8.7%, which were very close to the
result from a previous study in Korea, 1994 (9). Twelve-

Table 5. Twelve-month prevalences of the symptoms of allergic diseases by cities

Allergic diseases Seoul Suwon Ansan  Ulsan Chunju  Cheju Changwon Chungju Chunchon p-value
6-12 yr Asthma 971 628 6.30 991 1065 10.46 8.71 8.46 517 <0.01
olds Rhinaconjunctivitis 1201 982 1038 1015 916  10.80 10.61 8.95 7.80 <0.01
Flexural eczema 882 624 7.11 5.80 7.05 7.90 5.63 6.07 6.72 <0.01
12-15 yr  Asthma 977 943 8.55 6.27 6.18 9.25 8.33 6.61 495 <0.01
olds Rhinaconjunctivitis 1112 9.21 1042 1042 846 1245 10.42 7.30 7.34 <0.01
Flexural eczema 493 464 4.31 2.71 2.35 3.73 417 2.31 3.79 <0.01
Pallution SO, (ppm) 0017 0028 0024 0028 0012 0.008 0.014 0.018 0.015
in 1995*  Total suspended particulates (ug/m®) 85 86 78 97 39 - 37 - 31
NO: (ppm) 0032 0026 0032 0023 0018 0015 0.021 0.023 0.015
CO (ppm) 13 12 10 1.3 0.9 0.4 0.9 1.1 1.3

*Source: Ministry of environment Republic of Korea, 1997 Environmental Statistics Yearbook Vol. 10
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Table 6. Adjusted odds ratio (@OR) and its 95% conficence interval (Cl) of potential risk factors for 12-month symptom prevalence
of asthma, rhinoconjunctivitis, and eczema

Asthma Rhinoconjunctivitis Eczema
Elementary Middle Elementary Middle Elementary Middle
6-12 yr olds 12-15 yr olds 6-12 yr olds 12-15 yr olds 6-12 yr olds 12-15 yr olds

aOR (95%C)

aOR (95%C)

aOR (95%C)

aOR (95%Cl)

aOR (95%Cl)

aOR (95%C)

Age’

Sex
Male
Female

Center
Provincial
Seoul

Body mass index

<169" (19%)
1697 (191 <
Electricity bill

<30,000 won/month

30,000<
Passive smoking
No
Yes
Carpet use
No
Yes

Living with a dog

No
Yes

Living environment

Rural
Industrial area
Urban

0.81 (0.78-0.83)

1.00
0.89 (0.80-0.98)

1.00
1.21 (1.08-1.35)

1.00
115 (1.03-1.28)

1.00
107 (0.95-1.29)

1.00
1.37 (1.24-1.51)

1.00
1.28 (1.10-1.49)

1.00
1.17 (1.00-1.37)

1.00
1.27 (0.92-1.71)
0.84 (0.75-0.94)

1.00 (0.93-1.07)

1.00
1.10 (0.97-1.24)

1.00
1.34 (1.17-153)

1.00
1.13 (0.99-1.28)

100
106 (0.92-1.23)

100
099 (0.87-1.13)

100
103 (0.84-1.25)

1.00
1.07 (0.90-1.29)

100
117 (0.72-1.92)
100 (0.85-1.17)

1.00 (0.97-1.03)

1.00
0.80 (0.73-0.87)

1.00
1.27 (1.15-1.39)

100
103 (0.94-1.13)

1.00
1.12 (1.01-1.25)

1.00
1.18 (1.08-1.29)

1.00
1.21 (1.06-1.39)

1.00
091 (0.78-1.05)

1.00
1.29 (0.96-1.69)
0.93 (0.84-1.03)

111 (1.05-1.18)

1.00
1.13 (1.00-1.26)

1.00
1.16 (1.02-1.31)

1.00
1.04 (0.92-1.17)

1.00
1.21 (1.06-1.38)

1.00
1.22 (1.09-1.37)

1.00
1.08 (0.90-1.28)

100
0.94 (0.80-1.12)

1.00
1.42 (0.90-2.16)
1.13 (0.97-1.32)

0.86 (0.84-0.89)

1.00
109 (0.97-1.21)

1.00
134 (1.20-1.50)

1.00
1.29 (1.15-1.44)

1.00
1.22 (1.07-1.39)

1.00
1.19 (1.07-1.33)

1.00
1.04 (0.87-1.29)

1.00
111 (093-1.32)

1.00
123 (0.84-1.74)
103 (0.91-1.17)

091 (0.83-0.99

1.00
0.82 (0.680.97)

100
1.38 (1.15-1.66)

1.00
1.26 (1.05-1.50)

1.00
1.29 (1.05-1.56)

1.00
0.88 (0.74-1.05)

1.00
1.02 (0.77-1.39)

1.00
1.08 (0.83-1.37)

100
2.04 (1.07-3.60)
1.26 (0.99-1.60)

* Adjusted ORs (@OR) are adjusted for the variables in Table 6 simultaneously
$aOR for 1 yr-old increment of age; "Median BMI in 6-12 yr olds; TMedian BMI in 12-15 yr olds

month symptom prevalence of wheeze in that study was
8.2% (95%Cl 7.3-9.1). However, when they included
bronchial hypertesponsiveness to methacholine into the
diagnosis criteria, the prevalence reduced to 4.6%. Thete-
fore the validity of the ISAAC questionnaire in Kotea
should be confirmed by provocation tests to know the
real prevalence of asthma, although the validation studies
wete conducted several times in English speaking coun-
tries (10-12). Howevet, symptom prevalences repotted in
this study have good comparability because they wete
measuted under a standardized data collection program
adopted by 155 collaborating centers in 56 countties (5).

When we compare 12-month prevalence of wheeze in
13-14 yr olds with that of other ISAAC countries, the
prevalence was below the lower 1/3 of the total countties
and about middle among Asian countties. Japan, Thai-
land, Hong Kong, Singapore, and Malaysia reported
highet prevalences of wheeze than Kotea, and Taiwan
and China repotted lower (5). For rhinoconjunctivitis

symptoms, the prevalence was 6.8% (95%ClI 6.3-7.3) in
13-14 yr olds, which was also below the lower 1/3 of
the total ISAAC countties and also of Asian countties.
Only China repotted lower prevalence than Korea. So
thinoconjunctivitis had wider vatiation of prevalences
than asthma within Asian countties (about 20%). Like
asthma, the symptom prevalence of atopic eczema fell
into the lower 1/3 of all the ISAAC countties, and about
middle among Asian countries. Japan, Thailand, Malay-
sia, and Singapore had higher prevalences than Kotea,
and Hong Kong, Taiwan, and China teported lowet pre-
valences. The higher ptrevalences of asthma and atopic
eczema in 6-7 yr olds than 13-14 yr olds in our data
was consistent with several other studies (8, 13, 14). It
is hard to compate the exact levels of prevalences with
those reported in the other Asian countties due to the
disparity of the age group and sutvey method, but at
least we observe higher prevalences of wheeze in younger
age group almost invariably. The result that Seoul-
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Provincial differences were mote prominent among 13-14
gitls is something we need to study further to distinguish
any real biological difference from other confounding
factors, such as the attitude toward the questionnaire.

The interrelationship between allergic  symptoms
showed interesting features. Children who had wheeze
had more than 3 tmes higher risk of having thinocon-
junctivitis than who had not. In 6-12 yr olds, the pro-
portion of having rhinoconjunctivids in last 12-months
among those who had wheeze in last 12-months wete
29.8%, while it was 8.7% among those who had not.
Children who had wheeze ot thinoconjunctivitis also had
2.5 dmes higher risk of having flexural eczema. In 6-12
yt olds, the proportion of flexural eczema in last 12-
months among those who had wheeze in last 12-months
wete 16.3%, while it was 6.4% among those who had
not. The proportion of flexural eczema in last 12-months
among those who had thinoconjunctvitis in lasc 12-
months were 16.9%, while it was 6.2% among those
who had not. These results suggested that once a child
has an allergic disease, the risk of having other allergic
diseases inctease 2.5 to 3 times, and this magnitude is
also true for the 12-15 yr-old group as well. The affinity
was stronget between asthma and rhinoconjunctivitis
than with eczema.

Both lifetime and 12-month prevalences of wheeze
decreased with age (Fig. 1). Although it is difficult to
explain why lifetime prevalences is decreasing with age,
such trend has been documented in other studies also.
The most ptobable reason for this feature could be in-
complete recalls from the respondents (8). Prevalences of
symptoms of asthma, rhinoconjunctivids, flexural eczema,
and conjunctivitis wete significantly different between
sexes (Fig. 1, Table 6). For all allergic symptoms except
eczema, boys had higher prevalences in 6-12 yr olds and
girls had higher prevalences in 12-15 yr olds. Younger
children’s male preponderance and older children’s
female preponderance of asthma were noted in several
articles (8, 15, 16), but thete could be some contribution
of an artifact caused by differential reporting, ie., by
parental reporting or self repotting.

Although Seoul Center had higher prevalences than
Provincial Center for all allergic diseases, regional varia-
tion was noted in individual city compatison (Table 5).
Again, Seoul had higher prevalences than most of the
other regions for all the allergic diseases, but not always
the highest. The level of pollution indices did not explain
the regional variation within Kotea. Cheju, a city in the
Cheju island in the southernmost part of Kotea, generally
showed high prevalences of allergic diseases, and Chun-
chon, a rural city in the estern part, generally showed
low prevalences, while both cities are known as one of
the least polluted cities in Korea. Furthermore, in risk

factor analysis, living environment (tural vs. utban or
industrial area) was not related to the prevalences of
allergic symptoms, except for flexural eczema in 12-15
yt olds. Lack of association between allergic diseases and
pollution of the region or the child’s living environment
suggests personal charactetistics are far more important
factors than environmental pollution when we are to
prevent allergic diseases.

Body mass index (BMI) increased the risk of asthma
and eczema. Recently several studies reported the poss-
ible effect of BMI on asthma and atopy (17, 18). Female
had stronger relationship between BMI and asthma, and
the stricter the definitions for asthma, the stronger the
relationship. In our study, the effect of BMI on wheeze
or on eczema wete indeed stronget in gitls in younger
age group, but boys had stronger effect in older age
group. For eczema, the gitls in older age group had aORs
greater than 1 suggesting the increase of tisk by BMI
but they were statistically not significant. If we could
apply stricter critetia of the diagnosis of eczema, it might
be possible to observe stronger relationship in this age-
sex group. This should be tested in the validation study
for the questionnaire in the future.

There has been a lot of debate over the effect of
socioeconomic class. Studies in Western countties re-
ported higher risk of asthma symptom and its severity
in less privileged social classes (8, 19), whereas the studies
in Asia reported higher risk of wheeze in higher socio-
economic group (13, 20). In our study, thinoconjuncti-
vitis and flexural eczema were mote prevalent in more
affluent families. This result, along with the risk increase
in Seoul, which has the highest average income, suggests
the positive tisk increase by the level of socioeconomic
status is the common trend among Asian countties.

Passive smoking was one of the most important factots
affecting children’s health. Smoking is a major public
health problem in Kotea, as teflected by both the high
rate of smoking among adult male (60%) and the high
prevalence of passive smoking among childten in our
study (44.6%). The increase of risk of the allergic diseases
by passive smoking was more apparent in younget age
group. Risk increase by passive smoking reported in the
other study was also higher in children under the age
of 2, and was less strong in mid-childhood (21). It is
impottant to prevent the exposute to the passive smok-
ing especially in the early life.

In conclusion, The prevalences of allergic disease in
Korea are still low compared to Western and other Asian
countties except for China and Taiwan. Socioeconomic
and personal factors play more important role in de-
veloping allergic diseases in Kotea than environmental
pollution. The control of obesity in younger gitls and
older boys, and prevention of the exposure to the passive
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smoking in younger children, is very important in the
prevention of allergic diseases. Further studies should be
followed to assess the validity of symptom positives in
Kotea, such as provocation tests ot pulmonaty function
tests.
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