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Prevalence of Allergic Diseases in High School Students in Korea
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Department of Pediatrics, 'Gangneung Asan Hospital, *Asan Medical Center, University of Ulsan University of Ulsan College of Medicine, “Inje
University Sanggye Paik Hospital, dHangang Secred Heart Hospital, College of Medicine, Hallym University, ’Department of Family Medicine,

Inje University Sanggye Paik Hospital, Seoul, Korea

Background: Whereas allergic disease has a high
morbidity among adolescents, there have been few
reports concerning asthma prevalence using objective
parameters such as methacholine bronchial provoca-
tion tests in this age group.

Objective: Thus we investigate the prevalence of as-
thma and other allergic diseases using questionnaires
and measuring bronchial hyperresponsiveness (BHR) in
high school students in Korea.

Method: A questionnaire survey was conducted among
1499 high school students, from 3 regions in Korea
between April and May, 2006. They responded to a
modified International Study of Asthma and Allergies
in Childhood (ISAAC) written (WQ) and video (AVQ)
questionnaires. 709 subjects of them underwent metha-
choline bronchial challenge test.

Result: The WQ showed that the lifetime and 12-
month prevalences of wheeze were 16.0% and 8.9%.

The lifetime prevalence of asthma diagnosis was 7.0%
and 12-month prevalence of asthma treatment was 1.5%.
By video questionnaire, the lifetime prevalence and 12-
month prevalence of wheeze were 7.9% and 5.5%.
The prevalence of current asthma based on the ques-
tionnaire and bronchial challenge tests was 3.2%. The
prevalence of current asthma and BHR were higher in
female than in male subjects. For 12-month prevalence
of allergic rhinitis and atopic dermatitis were 37.7%
and 11.4%, respectively.

Conclusion: The prevalence of current asthma in high
school students were 3.2%. Despite the fact that
12-month prevalence of wheeze and lifetime prevalence
of asthma diagnosis were 8.9% was 7.0%, only 1.5%
of answered subjects received asthma treatment. Its pre-
valence was still low compared to asthma prevalence.
(Korean J Asthma Allergy Clin Immunol 2007;27:
168-175)

Key words: Asthma, Allergic rhinitis, Atopic dermatitis, Prevalence, Bronchial hyperresponsiveness
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Table 1. Clinical characteristics of the study subjects

Seoul Gangneung Ulsan Total

No. of schools 2 1 1 4

No. of responses 724 (48.5) 349 (23.4) 419 (28.1) 1,492 (100.0)
No. of male* 556 (76.8) 349 (100.0) 259 (61.8) 1,164 (78.0)
No. of mother asthma* 15 (2.1) 14 (4.0) 6 (1.4) 35 (2.3)
No. of father asthma 17 (2.3 9 (2.6) 8 (1.9 34 (2.3)
No. of sibling asthma 33 (4.6) 27 (7.7) 19 (4.5) 79 (5.3)
No. of smoking ever* 176 (24.3) 107 (30.7) 85 (20.3) 368 (24.7)
No. of environmental 485 (67.0) 238 (68.2) 261 (62.3) 984 (66.0)

tobacco smoking, ETS

Data are expressed as number of candidates (%). *P<0.05, P value compared with Seoul.

P PR R ERE TS EEE RO ERE
g 5ol del2rlAse] FYES SoluaA AEEALE
ANt

A A4S AN FaT T
47181848 $ARD A1 s
o, 97158, 2E2] v
SO el 7=
BAZL GAT AA2AE
o4 ABA M BAs
gleks Aol ofel e ol

]_
o]
Hor= HEZA} 7]&4““37&

o

shie

ok ofy
=
O
o
.

ox 1 o B g

r

LJﬂi
oo N1 opu ob &g O

3
o
i‘l
X
Joh g ok rlr ) jg
—z
>
N

)
>,

by
o M1

(
O
bt

O_u

rﬂl 1o
12 g o oE,

fr o

3

O
4o

Lot

A
o
o

S

on
o

BNt
N
N
rJ

o e (o

H

>
-
o%

>~
-

ox L 18
ol
L
%0,

(e}
T
it
0
BN
>~
>
N
N
E
Zi
Zi

= o

_>‘i
i
BN
>
e
e 4

L
@

ook ¥0 g8 > oAt oMr 2 R rE
o

ox £ 2 foro 1o 1 ob ox
]
v
o =
il
Mo
BN
>~
>

e
rir
o
o
> o

2
fru
o N

o
-

o

2
3

3

il

Mo

N

>
o r

o2
m
1
N
MV
k)
£l
1o
@
2
30
oo

it
9,
1
[hid
o
NS(J
A

=
=
Y
B o
HN
ok
i,
o
¥
|o
¥
offl
>
I

g 27148k 0o 4
FAE o] g3te] ZAbeta U GHolA vigtEd 7
3 3R E Wgsto AAAA

1. Ao

2006\ 4-5€o] AA Evhet 3 A9AHE, AE, &4,
47 25w 13d 1,499 1,1719, o 3287,
15790394 W3 o2 A4k} A ‘:'7<1 ZAHE Al st
ATk AR ZAS] AEA 3] a2 99.5% (1,492/1,499, &
gAY 1,1647, o sHA) 328W) Tk A G- Z &= A& 724%
(48.5%), 735-°] 3497 (23.4%), 1)L &4to] 4197 (28.1%)°]
Atk °olE F AEAY A 7098 47.5%)1 - HELEH F
HAAE APt TS AGEE Y v Aol
7b AR AT ZALAA] oy o] 7 #A A HE ) FA
= ol 2 Aol gk Fo] A G 2hef zpolr}
9l A tH(Table 1).
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Table 2. Prevalences of symptoms of asthma by written questionnaire

Seoul Gangneung Ulsan Total
(n=724) (n=349) (n=419) (n=1,492)
Wheeze, ever 118 (17.0) 50 (14.6) 0.816 (0.55~1.22) 62 (15.5) 0.967 (0.68~1.38) 230 (16.0)
Wheezing, last 12 months 56 (8.1) 33 (9.6) 1.321 (0.80~2.18) 39 (9.7) 1.280 (0.81~2.03) 128 (8.9)
Severe attack of
wheezing limiting speech, 16 (2.5) 9 (2.8) 1.070 (0.43~2.67) 10 (2.6) 0.903 (0.38~2.13) 35 (2.6)
last 12 months
Diagnosis of asthma, ever 48 (6.8) 33 (10.2) 1.208 (0.43~1.50) 18 (4.6) 0.805 (0.73~2.24) 99 (7.0)
Treatment of asthma,
last 12 months 12 (1.7) 8 (2.5) 0.869 (0.27~2.84) 1 (0.3) 0.165 (0.02~1.35) 21 (1.5)
Exercise-induced wheeze,
last 12 months 71 (10.1) 37 (11.5) 1.236 (0.77~1.98) 53 (13.6) 1.392 (0.93~2.09) 161 (11.4)
Night cough, last 12 months 83 (11.8) 63 (19.5) 2.080 (1.39~3.11)* 58 (14.8) 1.199 (0.82~1.76) 204 (14.3)

Data are expressed as number of candidates (%). Adjusted Odds ratio with 95% confidence interval, aOR (95% Cl). *P<0.05, P value

compared with Seoul.

A Bl ERetEE st

2) HEFZE 7|2X| FLUAI” (methacholine bronchial
provocation test): th’doll A Bl 5olA 7| =3NS 3
7Vel7] gkl WEtZd o R 7| PR FEA "L A6k
oo HEgEY N BAFEA DL Chai Fo] 7Ed WS
Agste] APt WA 714 A7 33T T A
gl 2 velZ S 0.625, 1.25, 2.5, 5, 10, 25 mg/mL2]
W sE2FH A2 vl Eaho] A (DeVilbiss Health Care,
Pulmo-aide. PA, USA)dl| 9] o]o] 22 v} &, Rosenthal-
French dosimeter (Laboratory for Applied Immunology, Baltimore,
MD, USA)E F3te] 53] FYAI7IL 3% Fo #7]1% AA
= A3ttt 2 @A vt} 7] 52 portable microspirometer
(Microspiro HI-298, Tokyo, Japan)Z 33] =73} 11 =4 3
F 1% 2 @2 A% A2 Adage U5y 3
HFS M-8 o] 83} forced expiratory volume in 1 second
(FEV))©] 20% ashe WEE9 $RPCyE Alrtetsl
I PCufke 16 mg/mL ©] &Rl 45 vEtEY Al Fd 2
= gelals)

3) 83 MM (current asthma)2| H2|: 4 F2Alol| A 3
2 1209 ol AW e Agen W2 WA F
ZAAF Al PCy-methacholine®] 16 mg/mL ©]3}¢l 7S A=
Aoz AvEn,

4) SAXE]: EAAEE SPSS 13.0% ©] &3k Chi-square
test9} logistic regression test® 7474 3} al, W 2}FH] <} 95% A1 =
T3HE AV P ovalueZ} 0.05 WRHd o FAISHA R
felatin B

1. XM 4EXE St 7| H4XHA S REE

A BB 2ARIA A SN Holu] A 37t
A AR S GoldkE AP FHES 160991, H2 12
A9 el 5.e.

R =
AW S AT FHES 89%39°M, B A
_‘1

s A

143% 9t 55 A
209 W of71H & A v &o] AEx o H]3
S E=RhTHI1.8% vs 19.5%; aOR 2.080, 95% CI 1.39~
3.11, P=0.001)(Table 2). Y17t vl mo| A= AL o)
g ZAde FHE016.1% vs 15.5%; aOR 0.98, 95% CI
0.68-1.42, P=0925)7} HZ 12702 o] AL A& s 1
E(8.5% vs 10.5%; aOR 1.29, 95% CI 0.81~2.03, P=0.284)
zpol 7t gloloyt, A BT o SAol A oAbl A] 4
A wokd A9-7F Ehom(7.9% vs 3.8%; aOR 0.48,
95% CI 0.24~0.96, P=0.038), HtH o] oJ Aol A 2 127]]
4 W A Aol vehd ¥ E104% vs 15.0%;
aOR 1.73, 95% CI 1.16~2.57, P=0.007)} = 12712 U9
of7t71 A S A3 FHE(13.0% vs 19.0%; aOR 1.79, 95%
Cl 1.25~2.54, P=0.001)°] *=}tTHTable 3).
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Table 3. Prevalences of symptoms of asthma by written questionnaire regarding to sex

Male Female aOR (95% Cl)

Wheeze, ever 181 (16.1) 49 (15.5) 0.983 (0.68~1.42)
Wheezing, last 12 months 95 (8.5) 33 (10.5) 1.285 (0.81~2.03)
Severe attack of wheezing

limiting speech, last 12 months 25 (24) 10 33) 1544 (068~3.49)
Diagnosis of asthma, ever 87 (7.9) 12 (3.8) 0.479 (0.24~0.96)*
Treatment of asthma, last 12 months 18 (1.6) 3 (0.9) 0.910 (0.24~3.47)
Exercise-induced wheeze, last 12 months 114 (10.4) 47 (15.0) 1.728 (1.16~2.57)*
Night cough, last 12 months 144 (13.0) 60 (19.0) 1.785 (1.25~2.54)*

Data are expressed as number of candidates (%). Adjusted odds ratio with 95% confidence interval, aOR (95% Cl). *P<0.05, P value

compared with Seoul.

Table 4. Prevalences of symptoms of asthma by a video questionnaire

Seoul Gangneung Ulsan Total
(n=724) (n=349) (n=419) (n=1,492)
1 Wheeze, ever 62 (8.7) 26 (7.6 0.809 (0.48~1.37) 28 (6.9 0.867 (0.53~1.42) 116 (7.9)
last 12 months 28 (6.2) 13 (6.3 0.854 (0.40~1.81) 13 (4.5) 0.797 (0.38~1.66) 54 (5.5)
2 Exercise-induced 102 (14.3) 62 (18.0) 1.504 (1.02~2.23)* 99 (24.4) 2.021 (1.45~2.82)* 263 (18.0)
wheeze, ever
last 12 months 54 (11.5) 35 (13.8) 1.441 (0.87~2.38) 63 (20.3) 1.956 (1.29~2.97)* 152 (14.7)
3  Disturbed sleep due to 18 (2.5) 7 (21) 0.881 (0.34~2.28) 11 (2.7) 1.468 (0.63~3.42) 36 (2.5)
wheezing, ever
last 12 months 9 (2.0 3 (1.3 0.579 (0.14~2.34) 9 32 1.984 (0.69~5.70) 21 (2.2)
4 Night cough, ever 84 (11.8) 25 (7.3) 0.804 (0.47~1.38) 69 (17.1) 1.370 (0.94~1.99) 178 (12.2)
last 12 months 38 (8.1) 10 (4.0) 0.586 (0.27~1.28) 47 (15.6) 1911 (1.18~3.08)* 95 (9.3)
5  Severe attack of 33 (4.7) 11 (3.2) 0.645 (0.29~1.44) 20 (5.0 1.121 (0.61~2.08) 64 (4.4)
wheezing, ever
last 12 months 14 (3.2) 7 (2.9) 0.644 (0.23~1.80) 13 (4.5) 1.418 (0.62~3.23) 34 (3.5)

Data are expressed as number of candidates (%). Adjusted odds ratio with 95% confidence interval, aOR (95% Cl). *P<0.05, P value

compared with Seoul.

2. HIC|2 HEXIE St 7|AXKHA S REE

AA EAE =R ARl 2 Aoz gzl
1 /A A Fodo] B3 ISAACS] Bl Y @ AEA S o] &3
ZAb A AA BN AP holetx BT 4
EL79%9 1, AT 127194 Wl AHE BdT FHES
55%R 21, ol 37 A Azt 2ol & HolAE Ut
(Table 3). YH o] SFF9A A} ofzb7) o] FHELS
A7 Aol g Hof 229 mGeto A et A
g dolgtE &S ¥ 8(20.3% vs 11.5%; aOR 2.02,
95% CI 1.45~2.82, P=0.00)F} H 12712 U] =524

A o] JERY B]£(20.3% vs 11.5%; aOR 1.96, 95% CI 1.29~
297, P=0.002)%} = 12709 Woll ofz7| A S A3 v &
(15.6% vs 8.1%; aOR 191, 95% CI 1.18~3.08, P=0.008)°] ]

A nth wotov], 2EAd st 22 12719
4 AR of
e}

s 7
73S B3 v Eo] AeAdHT wgkoy FAA

HErZH 71 HA] FEAIE S Al 7098 F PCyO] 16
ol = A AAA FAQ T 87 (12.3%)°]
Atk ol F FAL 5421 F 478 B.T%)°] FAolaL, o8t
AL 1677 = 407 (24.0%)°0] FAo|YTt H 12709 W)
A S A3} PCpo| 16 mg/mL ©| 3} A -S ASH A
o2 AYsids W, AT dFHY FHES
32%R 3, AR AP FHEC] EUTH2.4% vs
6.0%; aOR 2.88, 95% CI 1.10~7.59; P=0.032)(Fig. 1).

mg/mL
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2
2
=
ox
M
=
_>L
=.>4=
2
L
o
u
HJ
o
1=
o

E;H]cg P=0.000)7 HZ 127§ olldl F4E AT FHE
(40.8% vs 25.4%, aOR 0.54, 95% CI 0.41~0.72, P=0.0001)°]
oAl okt Wkl A gef B3 FEA Gl A vld
/5 3 o)} AR FHEMU9.6% vs 56.2%, aOR 1.40,

<0.

05 - ’ O;‘O? % ngrlneam 95% CI 1.06~1.85, P=0.019)3} T 127§ € ool SA4=

B Total A8 g 5 E40.8% vs 45.5%, aOR 1.35, 95% CI 1.01~1.78,

20 P=0.032 P=0.040)°] <] 3}7 5E°‘D}(Table 5). FUzE vl A=

Hd S5 3 ol A fyEC] el A 483%,

197 o gAY el A 39.9% = %ﬂ*@oﬂfﬂ Fo] 8l = SETHaOR 0.72,
e =7 95% CI 0.56~0.94, P=0.015).

7 81 Atz A 7he e 9ol AT Sl AT &

| & WA Hod ol o8 A%E A9E ARAAS o ok

0.4f {32 vy Role] 4 A FHES 149%, I 1271 € o

0 , , Yol oled g Rde T4 A FHES 114292

SR Current asthma o, oAbl olET T RIS AT GHES 18502,

Fig. 1. Prevalences of BHR* and current asthma’ (n=709). *BHR ol A GAQl Aol & Ho|A] S THTable 6). FUZF vl
means PCy is less than 16 mg/mL. TCurrent asthma means the e olET R =4S

asthmatics who shows PCy less than 16 mg/mL and wheezing

during last 12 months. 183%% 13.9%%1 FetAY ol Hlal] =9ka1, CJAtf| A ol E ]

Table 5. Prevalences of symptoms of allergic rhinitis by written questionnaire according to area in high school students

Seoul Gangneung Ulsan Total
(n=724) (n=349) (n=419) (n=1,492)
Symptom, ever 349 (49.6) 191 (56.2) 1.398 (1.06~1.85)* 131 (32.6) 0.552 (0.42~0.72)* 671 (46.4)

Diagnosis of AR, ever 182 (25.7) 25.0) 1.029 (0.73~1.45 20.7) 0.803 0.58~1.12) 348 (24.1)
Treatment of AR, 182) 1368

( ( ( ) ( (
Symptom, last 12 months 287 (40.8) 155 (45.5) 1.345 (1.01~1.78)* 101 (25.4) 0.543 (0.41~0.72)* 543 (37.7)
( 4 ( ) 2 ( (
last 12 months ( ( ( ) 5 ( (

102 (14.4) 61 0.93~2.03 139)  1.055 (0.72~1.55) 218 (15.1)

Data are expressed as number of candidates (%). Adjusted odds ratio with 95% confidence interval, aOR (95% CI). *P<0.05, P value
compared with Seoul.

Table 6. Prevalences of symptoms of atopic dermatitis by written questionnaire according to area in high school students

Seoul Gangneung Ulsan Total

(n=724) (n=349) (n=419) (n=1,492)
ltchy rash, ever 104 (149) 52 (154)  1.122 (0.75~1.68) 58 (144) 0916 (0.63~1.33) 214 (14.9)
ltchy rash, last 12 months 80 (11.3) 39 (11.5)  1.046 (0.67~1.64) 46 (115) 1004 (0.67~151) 165 (11.4)
Diagnosis of AD, ever 135 (190) 56 (17.4)  1.085 (0.74~158) 73 (186) 0917 (0.65~1.29) 264 (18.5)
Treatment of AD, 6 (7.9) 33 (102) 1532 (0.93~2.52) 31 (79) 0.948 (0.58~1.55) 120 (8.4)

last 12 months

Data are expressed as number of candidates (%). Adjusted odds ratio with 95% confidence interval, aOR (95% CI). P<0.05, P value
compared with Seoul.
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