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Prevalence of Atopic and Allergic Disorders in Children Attending an Elementary School in Ulsan

Jae-Kook Yoonl, Chang-Sun Siml, Seung-Won Choiz, In-Bo 0h3, Ji-Ho Lee' and Yangho Kim'

Department of 'Occupational and Environmental Medicine, “Internal Medicine,

University of Ulsan College of Medicine, Ulsan, Korea

Background: Ulsan is the most industrialized city in Korea.
Although many investigations as to which factors are related
to allergy and atopy have been performed so far, these
factors are still uncertain. Studies of industrialized environ-
ment can help to understand an atopic disorder.
Objective: This study was undertaken to investigate the
prevalence of allergic and atopic disorders in an industrial
city, Ulsan and to estimate the proportion of ‘real’ atopy
to so-called ‘allergy and atopy’. Also, we examined the
validity of some items of blood tests, such as serum total
IgE levels and eosinophil counts for the diagnosis of the
atopic disorder.

Method: We conducted the questionnaire survey based on
the ISAAC protocol along with demographic variables at an
elementary school in the central area of Ulsan. The ques-
tionnaires were completed by patients of 1,323 children, of
whom 570 participated in skin prick test and blood test.
Atopic disorder was defined as the presence of allergic
symptoms and the presence of sensitization to any allergens
by skin prick test.

Environmental Health Center, Ulsan University Hospital,

Result: The lifetime prevalence of atopic wheeze was 8.8%
and the proportion of atopy of asthma was 60.4%. The
lifetime symptom prevalence of ‘real’ atopic dermatitis (ato-
pic eczema) was 16.1% and the proportion of atopy of atopic
dermatitis was 49.4%. The prevalence of ‘real’ allergic
rhinitis (atopic rhinitis) was 28.0% and the proportion of
atopy of allergic rhinitis was 51.8%. The prevalence of
overall atopic disorder was 37.0%, and the proportion of
atopy of overall allergic disorder was 51.4%. The area under
receiver operating characteristic curve of serum total IgE for
the diagnosis of the atopic disorder was 0.770. Also, we
observed the selective bias from the differences in pre-
valence between groups of complete participants and incom-
plete participants.

Conclusion: The prevalence of asthma was similar to those
of other regions in Korea. However, atopic dermatitis and
allergic rhinitis were more prevalent than other regions.
About half of so-called allergic disorders may be an atopic
disorder. (Korean J Asthma Allergy Clin Immunol 2011;
31:105-115)
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A large black dot indicates a selected elementary school for this

Fig. 1. Location of urban center and industrial sectors in Ulsan.

>
ax
g

§ -
£7
U i

o

ERE

=

=

AA 2 gom 1 Az

=
=

]

e}

]

e}
=

=
il 1990 th Z1be]l ISAACTF B/ ¥lo] A4 5 Lde=7]d

Foll el z=Abs o] ghA|Rt
:_F_

bl
3

oy
=

2Ab7} o] o]
Huge] 7

o
i

W
7
W

KR
P

W)

B

o

)
e

s, 2

ANE A

=

3 9

RIERE

o

Zrofel] o

}

k)
pid

A, 18] 1
olEF g A g} &y

7%
v

fu

4 a7

of QA7 e, AL

ol
™

A

=2

L

EER:!

1

o
p i

Gl

of

)
{Jo

gl v

s

oF
)

ATHEig. 1).

L ISAAC 397 9| A
AR WA oA

AEA

<
B

et of 24 F7RIIEA 7F 245 v v

!

<}
=

A

bk Al 7

beg s 2 24

9

CER

3

1715
ZALR A2, gy 2789, ol ET]

o o
o A9, 71, w7, 4% &

o

=

=
[e]

jm}
1

o
A

Q1 Al o

e o= 2k D A

ZEZAA AA
ko] A7

T

vy

o

X] [eX Xe)

=

2] = ISAAC
™

[e]

bk 5

S

3 = 7HF A ol A

3

=

[€)

shet ol B
% 349 914

e

s

ul
=

w°

o o

5+

0

St 4)

S

e

3

d2r|dge) 7t 7k A
ol o

o}

=

FE A 3)

sz
X

°]

Abe] AW 74

il
70
ok

.

<0

5}
5}

sttt

[<)

St

dlo] & 3t

e

194 F8 =274

ol Az, AFAIM 4H dd Sl o

3

A

R

5

A o} &of 2~

zg:

ST 6

3

CEEEN
479 Mg T

J

8

7] %

3L

(<)

ol
"o g

2 49
2< 7]

[¢Z]
o]

A]
TRE

hva

|

7

120 A71-

o] A ISAAC

O

o]
T

olt}. oA

S|

=

3~10 km @
Q) g2l

2]

2N

s}
5)

1. o4
oF
3}t A
23

]

pud
R

.
bl

<

ZHE

A

o
T

]
—_

EEER

g A5aan dA 5 HreA g o



AR &4 del=rls
stowl 14, ohEslnve,
o wilsh A ek Zapetsie. A4l
W A ol W % A 1) bl
el 33k 2207h ¢ Aol AREUrE AR,
U724 3 A 0L B % 4 ) slrelA
Aelte 2ot Askg 22074 ¢ Ao] A EUAbree 4
2,94 A4 A% 3wl A3 A4 ez 2
we Aol gFuzirae 474 i A%z 9.

12
d
o
©,
=

O
o,
T
N,
N
fr
<!
N
1w
L
(e]
2

iin)
o
9

(TR U
— fr 2 o2 &

ge |
°

v

[l

=

.
Rl
o
o=
olN
01>3 l
Ho

lo

X o

&=
Y

e
-

1x
1%

¢

Fel 2ol B 4 F8E “Helua] AT
W S 93 9 gedE A7), 2R BE a2n
Y 39¢ 2 A9 QUG AR, A2 190
e AT 1249 B A B4E 9n 94 ge
U A7), 28 EE 29 34 ue 49 A5y
Arebe AR, B4 AW e Bolh AFAA 29
2/Mgog A we Aol YFUkre B U 2

2 S5k
b= T RN B B4 Fe By AFAA
el e 9 RBACHD e olEN T 20| nE hel

i)
=
i)
rlr
w
0
B
ry
T
)
o\

>,
Ho
ok

lo
ry
I~
=
e,
o)
SR

2 F I T colET T e A
Aok ol s Ha o e o A&E Aol lFY
7treke A2, B A 2 “Hojui] A5
B EE ofE I Fd o & Adhhe Aol glFUrbete
Ao ek 23z Sl

3

k0
&
i
ot
3,

(]

& “ejelibr A7t
A5 1o 7}2)

= [e) [e) =
= FHe <3

ohyuA A7

)

olER ER(FHYA
& Aol sk A
= 1203t o ER EH R
o] 7HAE Aol AFU 7R
“BloiuA Al 57k e 27143
o] glFUzbrehe A& o ~

Ztzk ) 7hA de 21 d g % ol Af o2}
1 HHE A5 74 Afe FHYHE Z ekt

d
=3
1

-
<

!
I
O_“ﬂ—‘

e

O
°
oo

S

mﬁ_}g,_._r_,oﬁ,
K

Ml of

©
rir

iih)
1=
2 o
>
2
p

(
3} 319
;6

Hr
of

o|X
N

[e)
o
Ho

o
o=

)

4. OlEm| =& Ho

o)

Tl ARSshE &ol9] Hole that 2 olEY)
AHEE ejm| 2 g8] 2holE AoS
she Gol= Abgalsla AR ojule] A olEE
< otEIYAFo 7 AHEAT

N,
r10 rO
12
=)
|
N
i)
ik
A=
o o

of¥

g W
4z koo o

¢

o]
o
&
[
N
™
o

2= S SUTAAl U =SsHlo| otEm A e 107
HAAz g 7 T2 ABe By 39 53790
of T AEelA “al"e}aL Gl 755 5 B ol
A 1N olgel G4e o] BAG 9k B8 7 gel2

s
A% Z obEAABO R 5T W] 74 ohEs] A
A% 3 @ PE JdE A9 olEny 29w o5
Ak wolesd duendne Ss)d9e B
Lot ¥R EelN o] gl Ae= stk

5. IIECHIAB T HY HA}

AAE 3E 57078 ol Al 19744 3ol &k 3] F-hatA|
& AA T 8c]'-?l(Allergopharma Co., Reinbek, Germany)<-
S A Z(normal saline)} At Z2(0.1% histamine)S ¥ &3}
o ol 8] 7}V R H A A & 7)(Dermatophagoides farinae), 587 HA|
R =7\ (Dermatophagoides pteronyssinus), 718 7VFR E71(Tyrophagus
putrecentiae), B} & (Cockroach), &3} (Grass pollen), T 7}
A9 FEIE TTFEMixed tree), Z(Mugwort), =
(Humulus japonicus), 7§¢] &, mokol] &, T+ 71X 9] &3 &
Fol(Mixed mold) Foll thall Al@st]en] SAaFdo = A
¥, BE, BEoh W, - Al' 5ol tisl Al stk
&2 3o = Al 2] (Velvet grass), 2 2] A(Orchard grass), A]
Y] X 2] (Rye grass), ZZo}A|H](Timothy grass), % ¥o}Z(Ken-
tucky Blue grass), 5 <% 7 2] & (Meadow Fescue) 5°] E3H5 ]
O SR EHE 1o 2 A, ST (Hazel,
EE 2| (Poplar), =& VHH(Elm), H EVH(Willow) 50 Z 35
A FEIE EFE e - Bich), W=V
(Beech), | Z U -(Oak), HZ U 7-(Plane) 5o 2= AT +
o) &S5 o= Alternarla, Botrytis, Cladosporium, Curvularla,
Fusarinm, Helminthosporium -©] ESFE| Q1 FFo] Z3HE 119
= Asperglllus, Mucor, Penicillium, Pullularia, Rbizopus, Serpula =]
FRAAT AFVANGE TA B DA} D)
shek grleld AN ges] Y dzs 4 d2E sl
2 22 H7o] ¥4 thze] 271 o) 4oln 3 mm ol 4l
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Blood test(+),

|:> skin prick test(+)

(n=570)
Blood test(—)

|:> skin pricktesé(f)

(n=753)

Responders

:: (n=1,323)

Total subjects
(n=1,406)

Fig. 2. The number of subjects who participated in the in-
vestgation.
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2 278 thFig. 2). Table 1. General characteristics of the subjects
Total (n=1,323) Test done* (n=570)
H A
6. SH =M Characteristic
Number % Number %
AALE et F e} Algdeka] ek o] gy ErA Gonder
g E HuE g8 wAHEAS stk @3 F IgE, 34 Male 65/1,320 511  303/570 532
T 5 B0 28 ARYSE o] 7zt AFEY S e Female 645/1,320 489  267/570 4638
- N Age
) X A 3}yl H]o A gy 27)48ke] §HE =712
HEsl A et ] Fe1d E_Eﬂ 12 e o= 6~7 346/1,323 262 149/570  26.1
dolr 7] 98l A3 A SHth ARdA ASo] Sl= 8~9 443/1323 335 210570  36.9
Ao g AZo] x3tE EAAME A GoF4F 10~11 534/1,323 40.3  211/570  37.1
BMI
s slol A= 203 ol A o 3
Pgte] 005 ostql A5 el @ Aozt Sl Aoz 5 <20 807/1,004 738  350/467 749
oar;r A 2 IgE 59 AT 71X E dolr 7] Y&l ROC 20~25 263/1,094 24.0 110/467  23.6
(Receiver Operating Characteristic) =A< T3}t AALS Wb =25 241,004 2.2 71467 15
= . . _ Birth order
= ARSI 4 Adw Al W Gt ohms i el 1t 67511317 437  249/567  43.9
FHAA L Dol 9 =R AE FHARANG B 7 W 2nd 627/1317 476  266/567  46.9
o WA S Tt APk 95% 2 Shelh T = >3rd 151,317 87 52567 9.2
) N o Education background
2|28 3] AEA A PEko] 0.05 RIREQ] WFES o} \:}@ level of father
FENS S B4 T2 LS SPSS ver. 17.0 (SPSS Inc., <College 527/1,307 40.3  232/565  41.1
> University 780/1,307 59.7  333/565 589

Chicago, IL, USA)S o] &-3}%ith.
8 & olEsIT Education background

level of mother

2 1t <College 702,299 540  297/564  52.7
> University 597/1,299 46.0 267/564 47.3
1. MA HAXISe &M Monthly income
<W¥4,000,000 43711291 338  173/557  31.1
B2 W B g ARE 1406W 0] o] F A BA| > 4,000,000 854/1291 66.2  384/557  68.9
ST W3R 13235700 THE & 94.1%). AEA T Fatshrigiesrmomg 64211305 492  280/562  49.8
AE T AR g 9 JAS A 3 AE 570 Ex-smoker 4091305 313  168/562  29.9
™ (43.1%)°] AT}, Body mass index (BMI)= T Th4=7} 25 1]yt No-smoker 254/1,3056 19.5 114/562 203
o &3lGth AEGAY 24 AR BS u 24 £9) *Subjects who participated in blood and skin prick test.
= AT} 43.7/43.9% CAA AR A2, A7)
47.6/ 46.9%, AA 7} 8.7/9.2% % UYetWth. FRd ot of 276|499 B HY S FHE 461%, 2 127043 =
WA o] A5 At E9 olsht o 40.3/41.1%, et £ S FHE 384%, BA AT FHE 3872 g 2714
o]%do] 59.7/58.9%1 2™, AAm U] A5 HEd £ ol wolol A B F4 FHE 21.6%, FA 20193 34
7} 54.0/52.7%, em ¢ o|Ao] 46.0/47.3%ATt. 714 9 FHE 154%, B Ak $HE 224290 A4 g2
o 2 Hit Y- 4007 vRho] 33.8/31.1%, 4007H] o] 71| el HA FHEdA S FHEC] AT FHERT
°] 66.7/68.9%3At}. o} =] 9] —E— & FAATL 49.2/49.8%, T} Ehon, olEv | R gy 2 Aede] A fH &
A FAAT} 31.1/29.9%, B] EAAT} 19.5/ 20.3%% T A& e 4 FHERT Y fHEC] 4tk
At Se WARET HARA] Al e i dAE Aleld AA A = dd AAF E TG E g e 5704
frolgh 29 zfol= UATHTable 1). I AALE A e 7537 o] A S A FHES
Hﬂgoﬂ ;:ﬂ/qo Al =ALyl 3 A ;ﬂ%_o_;( ?—‘S}E%
S RIEX 7}4_'@' x}ol £ Alolel frolgk xfol7} idTh. ofA| & of o gt
AA A A Ao S T3] A T E 13.9%, HEE e HAALE AlAE Hde] B mokoy FARHCR
AT AL 4 FHEE 55% B8 A % 85%%  frelotA] Skrh(Table 2).
=8 0}5443%0391 A5 B 34 THE 259%, HZ 1270
47 34 & 17.6%, B4 A FHE 309%% ) <l
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Table 2. Prevalence of allergic disease and family history by written questionnaire with comparisons between test receiver and test

non-receiver group

+

Category Disorder Total (%) Test done* (%) Test undone” (%) P value
Asthma Symptom, ever 183/1,315 (13.9) 81/565 (14.3) 102/750 (13.6) 0.748
Symptom, last 12 months 72/1,310 (5.5) 41/563 (7.3) 31/747 (4.1) <0.05
Diagnosis, ever 111/1,307 (8.5) 50/563 (8.9) 61/744 (8.2) 0.689

Atopic dermatitis Symptom, ever 340/1,311 (25.9) 180/562 (32.0) 160/749 (21.4) <0.001
Symptom, last 12 months 230/1,309 (17.6) 135/562 (24.0) 95/747 (12.7) <0.001

Diagnosis, ever 402/1,301 (30.9) 212/561 (37.8) 190/740 (25.7) <0.001

Allergic rhinitis Symptom, ever 605/1,311 (46.1) 299/562 (53.2) 306/749 (40.9) <0.001
Symptom, last 12 months 504/1,312 (38.4) 261/565 (46.2) 243/747 (32.5) <0.001

Diagnosis, ever 507/1,310 (38.7) 243/561 (43.4) 264/749 (35.2) <0.01

Allergic conjunctivitis ~ Symptom, ever 281/1,301 (21.6) 156/562 (27.8) 125/739 (16.9) <0.001
Symptom, last 12 months 202/1,315 (15.4) 103/565 (18.2) 99/750 (13.2) <0.05

Diagnosis, ever 291/1,299 (22.4) 150/558 (26.9) 141/741 (19.0) 0.001
Family history Father 429/1,309 (32.1) 195/564 (34.6) 225/745 (30.2) 0.095
Mother 510/1,309 (39.0) 234/565 (41.4) 276/744 (37.1) 0.122

*Subjects who participated in blood and skin prick test; TSubjec’[s who didn’t participate in blood and skin prick test; *Calculated by

chi-square test.

Any allergen
Only 1 allergen
More than 2 allergens
D. farinae

D. pteronyssinus
T putrescentiae
Cat

Dog

Mixed tree |
Mixed tree |l
Mixed mold |
Mixed mold ||
Mugwort

H. japonicus
Grass pollen

Antigen

Cow's milk
Cockroach
Peach
Peanut
Wheat

0 5 10 15 20 25 30 35 40 45 50
%

Fig. 3. Allergen sensitization prevalence of each antigen by skin
prick test.
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Table 3. Prevalence of atopic disorders and proportion of
atopy from allergic disorders (from symptom, ever)

Allergic Atopic Atopy
Category disorder* (%) disorder™ (%) proportion (%)
Asthma 81/565 (14.3) 49/557 (8.8) 60.4
Atopic dermatitis 180/562 (32.0) 89/554 (16.1) 49.4
Allergic rhinitis  299/562 (53.2) 155/554 (28.0) 51.8
Allergic 156/562 (27.8) 88/554 (15.9) 56.4
conjunctivitis

All disorders 399/559 (71.4) 205/554 (37.0) 51.4

Missing data were excluded. *Subjects who had symptom, ever
among the complete participants; TSubjects who had symptom,
ever and were sensitized among the complete participants.

AREL 5% nvro 2 VENLTHEg. 3).
4. LB 27| LS MO OLEL|7} XISt HIE

ofEd A Ao B FHES 88%AI HA A A]
olE 3] 7} i}ﬂ%—t— H]&-& 60.4% 9T ofE T A 3 Fd o]
A FHES 161293 otEF I RGN A A olEH 7}
A Bk ] 2 494%HTh. ot BT JH| Ao HA FHES
28.0%9 1 L 27H)GoA olETI} ARt W&
51.8%% T olET/dAYd] A FHES 159%91 &
g 27129 A oA ofE T 7} ApA Bk Bl &L 564%%H T A
Al olETH T HA FHES 37.0%% 1, LE27| g
oA o}lE3 7} A 8HE B &L 51.4% % YEFSTHTable 3).
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Table 4. Prevalence of atopic disorder and non-atopic allergic disorder according to quartile of eosinophil count and total IgE level

Category Test item 1st Quartile  2nd Quartile  3rd Quartile 4th Quartile P value*

Atopic disorder Eosinophil count 11.3% 21.1% 30.4% 37.3% <0.001
Total IgE 7.4% 17.2% 31.4% 441% <0.001

Non-atopic allergic disorder Eosinophil count 32.1% 31.1% 22.1% 14.7% <0.001
Total IgE 40.5% 31.1% 19.5% 8.9% <0.001

Eosinophil count quartile: 1st (0~0.86x10%mL), 2nd (~1.45x 10%mL), 3rd (~2.26x10°/mL). Total IgE quartile: 1st (0~29.2 1U/mL),
2nd (~83.1 IU/mL), 3rd (~229.7 mL). *Calculated by chi-square test for trend.

Receiver operating characteristic curve

0.8 1

0.6 1

Sensitivity

0.4 1

0.2 1

0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity

Area under receiver operating characteristic curve was 0.770

Fig. 4. Receiver operating characteristic curve of serum total IgE
level for the diagnosis of atopic disorder.
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6. OtEm[g =&l TS 2let EH F IgES| X

H I

g F IgE 779 ol A s g A 7pAE
olr 7] 93] ROC Z4-& 18t th Fig. 394 ROC =48}
Z(area under ROC curve)2 0.770°] A ThFig. 4). A Z IgE
FolA 100, 125, 150 U/mLE A& 713 dle] ol EdA
ghe] kel gt RIftE e} So|2 g golH gttt ol Y]
Agho| 3t Jgke] 7w el Eo]E = 100 U/mLE UF
AL W 71.1%, 71.5%% 3, 125 U/mLE YA S o 66.7%,
76.8%% 21, 150 Ul/mLE WFlS o 58.8%, 79.7% % THiE

ox Mt Hy rg

Table 5. Risk factors associated with atopic disorder

WOR (95% Cl)  aOR (95% ClI)

Variables (reference)

Family history, father or 1.890 1.766
mother (no) (1.319~2.708)*  (1.218~2.561)*
Female (male) 0.667 0.683
(0.471~0.945)*  (0.476~0.980)*
Low birth weight (normal 3.111 3.048

birth weight) (1.449~6.678)*  (1.395~6.658)*
Presence of daycare or 7.901 5.831
kindergarten (no) (1.026~60.851)*  (0.750~45.329)
Foul smell in house (no) 1.580 1.443
(1.115~2.239)*  (1.005~2.072)*

OR = odd ratio; Cl = confidence interval. *Calculated by logistic
regression analysis: P<0.05.

= AAEA 5.

AR WES AR BA2Y IHAEAE o] &3t ol
/38 8ol tigk AP elS EA 4
o] S8 e F7HE olEA A -‘-’46“'} ﬂr‘v‘:‘ Ol A
I THunadjusted Odd Ratio=1.890 (95% confidence interval (CI)
1.319~2.708), adjusted Odd Ratio=1.766 (95% CI 1.218~
25611 &gl ASE= Jataol 74 Lo H|g) olEgA A
3k A" 9y JJrEﬂo] A A THUOR=0.667 (95% CI 0.471
~0.945), aOR=0.683 (95% CI 0.476~0.980)]. A A S0} Z ¥}
oAd A= B4 AT =2 ol A9 Hlg S7He ol&
g dse] 9y BHo] UATHUOR=3.111 (95% CI 1.449
~6.678), aOR=3.048 (95% CI 1.395~6.658)]. A FA| A <
Fe] AEo] s AT olENAASY] St AdH #
Ho] AATHUOR= 1.580 (95% CI 1.115~2.239), aOR=1.443
(95% CI 1.005~2.072)} (Table 5).
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