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Asthma and allergic diseases are one of the most common disorders in children. Due to its increased prevalence, as well as the
increased morbidity and mortality from these diseases, asthma and allergic diseases have come to be recognhized as a major
worldwide public health issue. In addition, socioeconomic burden of asthma and allergic diseases has increased in Korea also.
The International Study of Asthma and Allergies in Childhood (ISAAC) investigated the worldwide prevalence of asthma and other
allergic diseases using simple standardized methods because of the comparison of asthma and allergic diseases between the
countries. In Korea, several epidemiologic studies have been conducted to determine the prevalence of asthma in children.
Although these studies showed increased prevalence of asthma among Korean children (from 3.4% in 1964 to 10.1% in 1989),
these findings were based on data from small numbers of subjects. The first Nationwide Study of Asthma and Allergies in Korean
Children, which utilized the Korean version of ISAAC written and video questionnaire, was conducted in 1995 and the second
Nationwide Study of Asthma and Allergies in Korean Children was conducted in 2000, directed by the Korean Academy of Pediatric
Allergy and Respiratory Diseases. We report here the prevalence of asthma and other allergic diseases in Korean children and
adolescents, and show the changes that occurred over this 5 year period. We also describe the risk factors for development of
these diseases in Korean children. We developed Korean versions of the ISAAC written (WQ) and video (AVQ) questionnaires for
allergic diseases. In 1995, the enrolled population consisted of 25,117 children selected from 34 elementary school and 14,946
children selected from 34 middle school across the nation, the response rate was 94.8%. In 2000, 27,831 children selected from
34 elementary school and 15,214 children selected from 34 middle school, and the response rate was 96.4%. From these studies,
we can confirm that increase of the prevalences of asthma, allergic rhinitis, and atopic dermatitis in Korea, except the prevalence
of food allergy. Especially, the video questionnaire showed increases in the lifetime and 12 month prevalence rates of wheeze at
rest, exercise-induced wheeze, nocturnal wheeze, nocturnal cough, and severe wheeze over this period of time in middle school
children. In addition, the increase of prevalences of symptoms, diagnosis and treatment of atopic dermatitis was noted significantly.
Risk factor analysis showed that body mass index (BMI), passive smoking and living with a dog or cat were associated with higher
risk of wheeze. Also the occurrence of fever during infancy and the frequent use of antibiotics were associated with the risk of
wheeze. In conclusion, during the 5 year period from 1995 to 2000, the prevalences of asthma, allergic rhinitis, and atopic
dermatitis has increased in Korean children. BMI, passive smoking, living with a dog or cat, the fever episodes in infancy, and the
frequent use of antibiotics in infancy are important risk factors to development of asthma and atopic dermatitis. In the near future,
the birth cohort study will be needed to investigate the causes of this increase and the natural course of allergic diseases, then
we develop the methods to control asthma and allergic diseases. (Korean J Pediatr 2008;51:343-350)
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Fig. 1. Change of prevalence of asthma in Korean children.
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1) “dA st Aol ¥ E(wheeze ever)’2 %G 8ol A
19959 17.0%¢l 113l 20009 13.0% %= At o), 3t
A 13.9%°014 12.8% = 2tel7t fIATE “Ad 12719 &<t 2
o] 1 E(wheezing, last 12 months)’2 Z& sl A 1995
d 95%°l & 2000 4.9%%2 Zastgon, JAl FsHEdA
= 85%°A 9.3%= zto]7F SIATHTable 1, 2).

2) “Ad 12719 S TEREAE Ao FH E(exercise-
induced wheeze, last 12 months)”2 Z%8HolA 19951 54
%ol B3l 20001 4.8% = FFAsHA o, FEHA A= 13.6%0
Al 14.5% 2 ZFol7t dth 28] 3 “Ad 12709 B3 oFzt 713
o] ¥ E(night cough, last 12 months)”S XSS =
159% % zte]7}F gl o, FaHelA = 19954 9.3%°l1 41 2000
A 137%2 Z718tAtHTable 1, 2).

3) “dA Bk dA ke ¥ E(diagnosis of asthma,
ever)'& 5ol 19951 7.7%0°l HId] 2000 9.1%% F
7Hatlon FeAAE 27% M 53% 2 F718HtH Table
1, 2).

4) “A 12784 F¢F HA AR fFHE(treatment of as-

thma, last 12 months)”& 5ol = 3.2%1A 3.3%= %}
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Table 1. Prevalence of Asthma by Written Questionnaire in Elementary School Children (6-12 Years)

Area Seoul Provincial Cities Total

Year 1995 2000 1995 2000 1995 2000
Wheeze ever 19.3 14.4° 16.0 124 17.0 13.0°
Wheezing, last 12 mo 10.5 52" 9.1 48" 95 49
Exercise-induced wheeze, last 12 mo 5.7 46" 5.3 5.0 54 48
Night cough, last 12 mo 16.7 16.1 15.5 159 159 159
Diagnosis of asthma, ever 87 94 7.3 897 77 917
Treatment of asthma, last 12 mo 35 3.3 3.1 32 3.2 3.3

"P<0.05, the prevalence of 2000 is decreased significantly than that of 1995
TP<0.05, the prevalence of 2000 is increased significantly than that of 1995

Table 2. Prevalence of Asthma by Written Questionnaire in Middle School Children (12-15 Years)

Area Seoul Provincial Cities Total

Year 1995 2000 1995 2000 1995 2000
Wheeze ever 16.1 127 12.9 12.8 139 12.8
Wheezing, last 12 mo 10.2 9.8 7.8 927 85 9.3
Exercise-induced wheeze, last 12 mo 16.2 14.2 12.5 14.77 13.6 145
Night cough, last 12 mo 10.4 1397 89 1367 9.3 13.71
Diagnosis of asthma, ever 34 537 2.4 53" 2.7 53"
Treatment of asthma, last 12 mo 1.0 197 1.0 1.87 1.0 18"

“P<0.05, the prevalence of 2000 is decreased significantly than that of 1995
TP<0.05, the prevalence of 2000 is increased significantly than that of 1995
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=29 FHES Tkt 2elu A A= 2ol YT A 36.8%°14 20004 40.6% % Z715StHTable 4).
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&l 199599 & 20009l F-25HA S7eFA T o] 49 d31.0%°1 ®lEl 20008 29.7% 2 HASHT FEAYAAME=
Az o] W2 T4 FHEC] e gA2d AL & 19959 30.0%914 20008 34.5%= 718t tH(Table 4).

3
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a = 9 12.2%°l B8] 2000 12.4%= 2tol7F fllar FaHAol =
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Table 3. Lifetime and 12 Month Prevalence of Asthma by Video Questionnaire in Middle School Children

Area Seoul Provincial Cities Total
Year 1995 2000 1995 2000 1995 2000
Wheezing resting
Ever 9.9 79 5.4 9.0" 6.7 87"
Last 12 mo 6.3 48 2.9 577 3.9 557
Exercise-induced wheeze
Ever 13.9 15.6 84 17.37 10.0 168"
Last 12 mo 9.8 10.3 5.3 12.27 6.6 1177
Nocturnal wheeze
Ever 25 2.7 17 291 19 291
Last 12 mo 1.0) 1.2 0.4 147 0.6 147
Nocturnal cough
Ever 9.9 116 5.7 129" 6.9 1257
Last 12 mo 6.0 6.7 3.0 7.3 3.9 717
Severe wheeze
Ever 48 4.2 2.8 48" 3.4 46"
Last 12 mo 3.1 2.4 16 2.77 2.0 26"
"P<0.05, the prevalence of 2000 is decreased significantly than that of 1995
TP<O.05, the prevalence of 2000 is increased significantly than that of 1995
Table 4. Prevalence of Allergic Rhinitis by Written Questionnaire in Elementary and Middle School Children
Area Seoul Provincial Cities Total
Year 1995 2000 1995 2000 1995 2000
Elementary school children
Rhinitis ever 39.6 372" 36.7 346 37.7 354"
Rhinitis, last 12 mo 334 314 29.9 29.0 31.0 29.7"
Rhinoconjunctivitis, last 12 mo 13.8 12.9 114 12.1 12.2 124
Allergic rhinitis, diagnosis ever 16.8 220" 149 19.71 155 20.4"
Allergic rhinitis, treated last 12 mo 12.7 1587 11.3 148" 11.8 1511
Middle school children
Rhinitis ever 405 39.3 353 112" 36.8 406"
Rhinitis, last 12 mo 331 334 28.6 35.07 30.0 345"
Rhinoconjunctivitis, last 12 mo 123 13.3 10.5 1397 11.0 1377
Allergic rhinitis, diagnosis ever 9.1 135 71 1367 7.7 13.6"
Allergic rhinitis, treated last 12 mo 6.0 8.0 46 85" 5.0 83"
P<O 05, the prevalence of 2000 is decreased significantly than that of 1995
T p<. 05, the prevalence of 2000 is increased significantly than that of 1995
19951 11.8%¢ll Wl 8l 20009 15.1% = T 718kl FeHA ol A = 7Fsde] ds AoE FAH
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oA 20009 12.6% = Z7}8t9tH(Table 6).
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o] HE olfi: olr} 5 2) “A 12709 B AEQANZY) B FYEL 254
E5H, 53] Fdwre v go] T FHERY 22 ojfE & 19959 6.5%°14 2000 5.7%% #Astgon T84y 19954
AT= HERALZA AL AA Aeg whe F97t Arg & 7.4%0°14 2000 8.6% = Z7F8tATH Table 6).
A EReR B4 7)0lS F sel et A3 sbsAel 3) "AWEE AFAUR AW we FYEE 25
Table 5. Prevalence of Atopic Dermatitis by Written Questionnaire in Elementary and Middle School Children
Area Seoul Provincial cities Total
Year 1995 2000 1995 2000 1995 2000
Elementary school children
Itchy eczema, ever 18.2 18.9 14.0 16.2" 15.3 17.0°
Itchy flexural eczema last 12 mo 8.8 12.0° 6.6 10.2° 7.3 10.7
Diagnosis, ever 19.7 275" 152 23.8" 16.6 24.9"
Treatment, last 12 mo 9.3 135 77 11.3° 8.2 11.9°
Middle school children
Itchy eczema, ever 8.7 10.0° 6.6 9.0" 7.2 9.3"
Itchy flexural eczema last 12 mo 49 6.3 35 6.1 39 6.1
Diagnosis, ever 76 135 7.1 125 7.3 12.8"
Treatment, last 12 mo 4.6 84" 4.3 7.0 44 74"
“P<0.05, the prevalence of 2000 is increased significantly than that of 1995
Table 6. Prevalence of Food Allergy by Written Questionnaire in Elementary and Middle School Children
Area Seoul Provincial cities Total
Year 1995 2000 1995 2000 1995 2000
Elementary school
Symptom, ever 12.4 95" 10.1 86" 10.9 89"
Symptom, last 12 mo 7.2 59 6.2 56 6.5 577
Diagnosis, ever 4.6 5.2 4.1 4.6 4.2 4.7
Treatment, last 12 mo 2.9 2.7 2.7 25 2.7 2.6
Middle school
Symptom, ever 13.0 13.8 105 1227 11.3 126"
Symptom, last 12 mo 89 9.4 6.8 83" 74 86"
Diagnosis, ever 45 5.4 35 50" 38 517
Treatment, last 12 mo 25 2.4 1.8 2.0 2.0 2.1

P<O 05, the prevalence of 2000 is decreased significantly than that of 1995
T p<. 05, the prevalence of 2000 is increased significantly than that of 1995
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Table 7. Odds ratio (OR) and its 95% Confidence Interval (CI) of Potential Risk Factors for 12-month Prevalence of Wheeze by

Written Questionnaire in Middle

School Children

uOR (95% CI)

aOR (95% CI)

uOR (95% CI)

aOR (95%

Age
Sex
Male
Female
Center
Provincial
Seoul
Body mass index
Height
Weight
Electricity (Won/mo) bill
<30,000
30,000-60,000
>60,000
Passive smoking
Living with dog or cat
Living environment
Rural
Industrial area
Urban

1.000 (0.940-1.605)

1.00
1.110 (0.978-1.239)

1.00

1.343 (1.186-1.520)"

1.017 (0.998-1.038)
1.007 (1.000-1.014)

1.007 (1.001-1.013)"

1.00
1.085 (0.928-1.270)
1.121 (0.842-1.493)
1.021 (0.903-1.156)
1.076 (0.906-1.277)

1.00
1.381 (0.801-2.378)
1.247 (0.926-1.680)

1.004 (0.939-1.073)

1.00
1.106 (0.973-1.25t6)

1.00
1.341 (1.173-1.532)"
1.019 (0.997-1.041)

0.994 (0.875-1.130)
1.087 (0.910-1.300)

1.087 (1.023-1.155)"

1.00
1.016 (0.907-1.137)

1.00
1.078 (0.954-1.219)

1.037 (1.018-1.057)"
1.008 (1.001-1.015)"
1.011 (1.006-1.017)"

1.00

1.161 (1.005-1.342)"

1.057 (0.830-1.346)

1.540 (1.309-1.812)"

1.248 (1.107-1.407)

1.00
0.707 (0.308-1.306)
0.817 (0.576-1.158)

1.050 (0.972-1.134)

1.00
1.038 (0.899-1.199)

1.00
1.067 (0.912-1.250)
1.040 (1.015-1.066)"

1.466 (1.182-1.817)"
1.220 (1.047-1.422)

"P<0.05, "Not included in multivariate models.
passive smoking associated with giver in 2000, passive smoking associated with family in 1995.
Abbreviations : uOR, univariate odds ratio; aOR, adjusted odds ratio

Table 8. Relationship of BMI Quartiles to 12-month Prevalence of Wheeze and aOR in Elementary School Children

Prevalence (%)"

aOR (95% CDT

Boy Girl Boy Girl
Ist quartile (<15.70) (n=5,916) 5.46 5.20 1.0 1.0
2nd quartile (15.70-17.29) (n=5,837) 6.57 4.34 1.298 (1.024-1.646) 0.912 (0.717-1.161)
3rd quartile (17.30-19.29) (n=5,526) 5.89 5.05 1.083 (0.843-1.390) 1.139 (0.890-1.457)
4th quartile (19.30) (n=5,356) 7.95 5.45 1.610 (1.274-2.033) 1.208 (0.927-1.573)

“P value was 0.0007 in boys and 0.5649 in girls. Calculated by X* test for trend.

TAdjusted for age, birth weight, breast-milk feeding, parental asthma, parental smoking, socioeconomic
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Table 9. The Frequencies of Risk Factors During Infancy
and Their Associations with “Wheeze in the Last 12 months”
in Elementary and Middle School Children

OR (95% CD

Risk factor aOR" (95% CI)

Fever episodes
None 1.000 1.000

1-2 times 1.237 (1.0620-1.440) T 1.103 (0.940-1.294)
3-4 times 1676 (1.395-2.013)" 1.352 (1.105-1.653)"
>5 times 2.300 (1.902-2.782)"  1.471 (1.167-1.854)"
Number of antibiotics

None 1.000 1.000

1-2 times 1491 (1.268-1.752)"  1.312 (1.106-1.556) "
3-4 times 1556 (1.209-2.001)T  1.228 (0.940-1.605)
>5 times 2789 (2.283-3.407)" 2.042 (1.610-2.591)"

“Adjusted of fever episodes, antibiotic use, and acute gastro-
enteritis during infancy

TP<0.01, TP<0.001, "P<0.0001

Abbreviations : OR, odds ratio; CI, confidence interval; aOR,
adjusted odds ratio

The prevalences of asthma and allergic diseases in Korean children
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Table 10. Risk Factors for the Prevalence of Atopic Dermatitis Based on Diagnosis in Elementary and Middle School Children

1995

2000

6-12 yr olds

12-15 yr olds

6-12 yr olds 12-15 yr olds

0.871" (0.855-0.883)
0.949" (0.888-1.015)
1.005 (0.992-1.019)
1.369" (1.277-1.468)
0.908 (0.813-1.014)

Age (yr)

Sex (female)

Body mass index
Center (Seoul)

Living with dog or cat
Pollution area
Premature born -
Paternal allergy -
Paternal atopic dermatitis

Maternal allergy -
Maternal atopic dermatitis

1.041 (0.920-1.096)
1.041 (0.920-1.179)
1.064" (1.043-1.085)
1.070 (0.935-1.223)
1.171 (0.982-1.396)

0.899" (0.885-0.913)
0.935" (0.885-0.938)
1.009 (0.999-1.019)
1.215" (1.145-1.290)
0.873 (0.805-0.946)
1.1117 (1.030-1.199)
- 1.218" (1.076-1.378) 1.440" (1.113-1.862)
- 2154 (2.024-2.292) 2.376" (2.104-2.683)
2.723" (2.515-2.948) 3.398" (2.933-3.937)

( )

( )

1.046 (0.993-1.101)
1.272 (1.155-1.402)
1.034" (1.017-1.051)
1.096 (0.843-1.159)
0972 (0.874-1.159)
1.197" (1.054-1.360)

- 2.068" (1.948-2.195) 2.302° (2.064-2.567
2574" (2.379-2.785) 27147 (2.431-3.105

s

Values express adjusted odds ratio(aOR) and its 95% confidence interval (CI) of risk factors. "P<0.05
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Table 11. Prevalence of Allergic Diseases in the Diagnosis
Ever as Measured in the Korean ISAAC Studies”

Elementary Middle Total
School (Age) 6-12 yr (1215 yp)  (6-15 yr)
Year 1995 2000 1995 2000 1995 2000
Asthma 77 91 2.7 5.3 57 16
Allergic rhinitis 155 204 77 136 123 177
Allergic conjunctivitis 10.3 13.1 55 8.3 84 11.2
Atopic dermatitis 16.6 249 73 128 129 20.2
Food allergy 42 47 3.8 5.1 40 48
Drug allergy 1.1 1.2 0.9 1.1 1.1 1.2

“Nationwide study of asthma and allergies in Korean children
was performed by the Korean academy of pediatric allergy
and respiratory disease
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