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The Influence of the Residential Environment on
the Sensitization Rates to Aeroallergens and the Prevalence
of Allergic Disorders in the School Children in Jeju

Hye-Sook Lee, PhD!, Sung-Chul Hong, MD, PhD'2, Su-Young Kim, PhD'2,
Keun-Hwa Lee, PhD'?, Jae-Wang Kim, MD, PhD'™, Jeong Hong Kim, MD'?,
Seung Hyo Choi, MD'?®, Gil-chai Lim, MD"®, Jaechun Lee, MD', Kyung-Sue Shin, MDD

!The Environmental Health Center, Departments of ‘Preventive Medicine, ‘?M'crobfo/ogy,
4Dermat0/ogy, °Otorhinolaryngology, SInternal Medicine, and "Pediatrics,
School of Medicine, Jeju National University, Jeju, Korea

Purpose : This study is to investigate the influence of the residential environment on the sensiti-
zation rates to aeroallergens and the prevalences of atopic disorders in the school children.

Methods : Two elementary schools in Jeju, Korea were selected according to their distinctive
residential environment, one located in the area surrounded by the tangerine farms and Japanese
cedar forests (tangerine farming community) and the other rarely with them (non-tangerine farming
community). All the school children (1,550 students) from the two school were enrolled in this
study. Under their parents' informed consent, surveys based on International Study of Asthma and
Allergies in Childhood questionnaire were answered by the parents and skin prick tests with 16
common aeroallergens were performed.

Results : The questionnaire is responded from 1,290 parents (83.2%) and the skin test was
done in 1,284 students (82.8%). The sensitization rates to more than one aeroallergen was 41.9%,
increasing by age. The children residing in the tangerine farming community showed significantly
higher sensitization rates than those from non-farming one (47.5% vs. 38.4%, P=0.004). The for-
mer were sensitized more frequently to house dust mite, citrus red mite and Japanese cedar pollen,
while the others to outdoor moulds. However, the prevalence of atopic disorders had no difference
between the two groups.

Conclusion : The residential environment might influence the sensitization rates to prevalent
aeroallergens in the environment among school children, but there is no difference in the prevalence
of the atopic disorders. [Pediatr Allergy Respir Dis(Korea) 2011;21:176-185]
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3) HEXZAL
o1 HpH . .
2. A7 3L International Study of Asthma and Allergies in
1) I|ECERIAS0| AFREl A2k Childhood (ISAAC) 44| gh=ro] WS Ay 57d3}

TR S F] delET ) F 1655 AR

At =8l (Panonychus citri, citrus red mite) = A

F Aol 45 Bolold B FAL FHsto] AA

Table 1. Composition of Mixture Aeroallergen

Grass pollen mixture

Azste] ATk g WellA] AF 250l AF 5] Kentucky blue grass
Ao F5olE 1:10 wiE T3 5 A 20flA] 24A|7F Meadow fescue
A3}, 304F 3,000 g% AR & F FE) 2 Orchard grass
AR (G0%) & F7Fske] 23 FE7k1:20 wivzh HA] 519 Rve grass
Timothy grass
o} QAN (Gryptomeria japonica, Japanese cedar) Velvet grass
= de27] A1 vial/2.25 mg; Greer Laboratories Tree pollen mixture I
Inc., Lenoir, NC, USA) < 0.95% NaCl& 0|43} 108] Alder
SABI903L, 100 W/l THE F 50% FeAUS B o
Z71ste] ARSIt vl (Cockroach) &= 24445 Poplar
= Aol T SUutFds} o) duF Y & Willow
A 1 mg/mL) S 1:1% Eaate] A=z 1 9 13 Tree pollen mixture II
% 9e=/1PA UG IREAAY MK Allergo- e
pharma, Reinbek, Germany) & AR89l oH, th53} 2 Oak
2 -5 ISV, Dermatophagoides pteronyssinus Plane tree
(D. pteronyssinus), Dermatophagoides farinae (D. fa- Animal hair I
Cat epithelia

rinae), VA7V R =7 (Tyrophagus putrescentiae), %+ -
Dog epithelia

U475 (grass pollen mixture), % (mugwort), 1A% Guinea pig epithelia
(ragweed), 419 = (hop Japanese), Z27] 703} 5 4 Hamster epithelia
7}5=(tree pollen mixture 1), ¥7] 7W8} 5 2715 (tree Rabbit epit}ﬁelia
. . . o Animal hai
pollen mixture 1), 4%% ©(animal hair 1), de= & et hait
. Cow epithelia
(animal hair 1), 22| ¥F°]5 (mould mixture 1), U] Goat epithelia
F330) % (mould mixture 1) o), U 23+ Adg=7] Horse epithelia
FAES AT, (Table 1) 4 haele 82l 1 o cpithes
heep epithelia
©.9 ZoNO. A A2~
mg/mL (Allergopharma),_ 7 ool ] el Mould mixture 1
AR G0 & 112 Zgtete] ARg-sith Alternaria tenuis (Alternaria alternata)
2) O|REIXIAIE g 3l Zafaby Botrytis cinerea
FEOAA T L o] 9% AR 2 om (HHoR Cladosporium herbarum
Aokg Wolral F 22G vk olgalo] Aaslgior] P
L ) ’ Fusarium moniliforme
IFAAAE F- 158 del=Adle] os) A= gz =2 Helminthosporium halodes
715 #=Eon B A7) (mm) S AR AR Mould mixture 11
7 3] tlak o R wizlo] 3 mm o)Ato| WAl Aspergillus fumigatus
. = Mucor mucedo
oy tETR 2 AS-AH ratio=1) & o7 B4 o e
) ) _ Penicillium notatum
stk dellEadlel vt e R A st Pullularia pullulans (Aureobasidium pull)
ZolM z+ el 2Ae thall 15 o)l thall oA WS Rhizopus nigricans
1Ol Alzke] Z=m A olaleint Serpula lacrymans (Merulius lacrymans)

- 178 —



—olgls T AFEA we FUTY

o] Akg3lom, sl shle] Bt A5 AAskES
Sk AEEE T A2, dE=TH|g, keI 3
P 127l g 9 FHER SAEIIth

4) SHEM

SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) X%
TIE AREsIGlem, B Wl vlue FholAlE A
= 33aL, SWellE A BARCE A A8 A
@h(linear by linear association) & A 02 ALE
SISt A, A%, Ao ks aEste] e 24
28 3]78A4S Alste] 2] (0dds ratio, OR) £+ 95
% 2H T3 Ttk s WA 95% AlElRiel 1
BAZ ool e Aow sS4

b Kol
o T
0.05 "¥kl A5 fogsoz 4
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al St ZFXE

— O
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o

1. chagelm

T EARA L 1,284 tiel] Al8El%la, o] T &
ot AARE 1,041 (81.1%) o131t AR AFA S 25
Y A9 1703 6459 (62.0%), HlIzEA] 171
39674 (38.0%) 151tk TAIFE 124]0) 3fjdsl= Aol&2)
dAxd B¥= 7-84 268'8(25.7%), 9-104] 402

(38.6%), 11-124] 3719 (35.6%) 1™, oIz} 5204
(50.0%), A 521 (50.0%) ©1ch

Lok

AE 9 deU=r)ds s —

SF 7HA] o) de] e allell 7hahE Aol 4369 (41.9
%) 01t} A4 HlellA] @7 ofzel] vlE| 8.4%7F -
46.1%= 38 3+ F93 2lolE B3k (P=0.006; aOR,
1.41; 95% confidence interval [CI], 1.10-1.81) =]<*H
Hl oA A Aolr} 47.5%% HIZFEAS 4ot 7t
25 38.4%ET) =gkon] (P=0.004) HZEAY Aol
Hlgl] A aoke] 7HaHEo] 1.4391(95% CI, 1.11-
1.85) =kth (Table 2)

ol

pd 2]

b |

2. ggd =2

= |_9-

HdEE Xt0|

mjok

7-84 Zeotel] HlE| 11-124] Aote] 7FzHgo] 1.43H]
(95% CI, 1.04-1.98) =2 =S B} (Table 2) <1
FH 7 F9 L=l st e TA] 35.4%, 841
39.0%, 94 38.2%, 104 41.6%, 114l 42.5%, 12
54.1%%, APl wet A2Ee] SRt (P=0.002,
Table 3) A%o] F71tel wet FolahA &2 AHES B
Q1 FYL D farinae, 3F=, 71 N 5 E1ER,
FHF Soloith =2 e Hel FAS SAYE AA
3PA D preronyssinus 29.8%, D. farinae 28.1%, QA
U 13.3%, 219 307 8.8%, 1971+ =7] 6.1%,
T L7MEF 2.7%, ol 2.4% wol3ATh (Table 3)

3. ZEX| HIZEX|Y Aot 20|
z2 A2 AHE Hlm

1) HBXIZCTIRS} AABYOIR LUAE

D. pteronyssinus, D. farinae, 717}V FRE7] 5 35

Table 2. Comparison of Sensitization Rate to Aeroallergens by Study Population Characteristics

Sng(‘;‘f)ts Sensnfag%l rate* P-value a0R' (95% CI)

Age (yr) 0.021

7-8 268 (25.7) 100 (37.3) 1

9-10 402 (38.6) 160 (39.8) 1.10 (0.80-1.51)

11-12 371 (35.6) 176 (47.4) 1.43 (1.04-1.98)
Gender 0.006

Female 520 (50.0) 196 (37.7) 1

Male 521 (50.0) 240 (46.1) 1.41 (1.10-1.81)
Area 0.004

Non-tangerine 645 (62.0) 248 (38.4) 1

Tangerine 396 (38.0) 188 (47.5) 1.43 (1.11-1.85)
Total 1041(100.0) 436 (41.9)

aOR, adjusted odds ratio; CI, confidence interval.

*Sensitization rate: the number of the students showing positive reaction to more than one allergen. TAdjust value:

sex, age, region.
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Table 3. Change of Sensitization Rate According to Age

Age (yr)
Aeroallergens Total  P-value
7 8 9 10 11 12
Dermatophagoides pteronyssinus 27.6 27.0 26.3 33.0 29.0 36.3 29.8 0.069
Dermatophagoides farinae* 24.4 25.5 25.8 29.7 28.5 34.4 28.1 0.042
Tyrophagus putrescentiae 3.1 7.8 7.4 3.2 8.4 5.1 6.1 0.666
Cockroach 0.8 0.7 0.9 0.5 1.9 0.6 1.0 0.635
Citrus red mite 3.1 1.4 1.8 1.1 3.7 3.2 2.4 0.413
Japanese cedar 6.3 12.8 16.1 12.4 12.6 17.2 13.3 0.061
Hop Japanese* 0.0 0.0 1.4 0.5 1.9 1.9 1.1 0.042
Mugwort 2.4 0.7 0.5 2.2 1.9 3.2 1.7 0.228
Ragweed 0.0 2.8 0.9 1.1 0.5 1.3 1.1 0.808
Animal hair 1 0.8 0.7 0.9 0.5 1.4 1.3 1.0 0.501
Animal hair 1I 0.0 0.0 0.5 0.5 0.0 0.6 0.3 0.465
Mould mixture I 6.3 8.5 7.8 8.6 11.2 9.6 8.8 0.169
Mould mixture II 0.0 1.4 0.0 1.1 0.9 0.6 0.7 0.574
Tree pollen mixture I 0.0 0.7 0.0 1.6 1.9 1.3 1.0 0.062
Tree pollen mixture ' 0.0 0.7 0.9 2.2 2.8 4.5 1.9 0.001
Grass pollen mixture 0.0 2.1 0.9 2.7 5.1 4.5 2.7 0.001
Sensitization rate* 35.4 39.0 38.2 41.6 42.5 54.1 41.9 0.002

Values are presented as %.
*P<0.05. T P<0.001

Table 4. Comparison of Sensitization Rate to House Dust Mite and Mould Mixture 1 According to the
Residential Environment

House dust mite Mould mixture [
Area e . e
Sensitization ~ + Sensitization ~ +
rate*, n (%) P-value aOR " (95% CI) rate*, n (%) P-value aOR" (95% CD
Non-tar}gerlne 189 (29.3) 0.009 1.00 80 (12.4) 0.000 4.67 (2.50 -8.71)
Tangerine 147 (37.1) 1.42 (1.09 -1.86) 12 (3.0 1
total 336 (32.3) 92 (8.8)

aOR, adjusted odds ratio; 95% CI, 95% confidence interval.
*Sensitization rate: the number of the students showing positive reaction to more than one allergen. TAdjust value:
sex, age.

Table 5. Comparison of Sensitization Rate to Citrus Red Mite and Japanese Cedar According to the
Residential Environment

Citrus red mite Japanese cedar
Area Sensitization P-val a0RT (95% CI) Sensitization P-val A0RT (95% CI)
rate*, n (%) vaue a ‘ rate*, n (%) value a ¢
Non-tangerine 7 (1.1) 1.00 67 (10.4) 1
0.000 .
Tangerine 18 (4.5) 4.10 (1.69-9.96) 71 (17.9) 0.000 1.89 (1.32-2.72)
Total 25 (2.4) 138 (13.3)

aOR, adjusted odds ratio; CI, confidence interval.
*Sensitization rate: the number of the students showing positive reaction to more than one allergen. TAdjust value:
sex, age.
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o] AE7E JUARETRE EHet] EES vaet
A} 15 o)) R1=7]e o4 - BSl 9=
2 vepgrh JuAzEr R RS A Y soke
37.1%, VIZEA 207} 29.3%% A ot 79
3] =gk} (P=0.009; aOR, 1.42; 95% CI, 1.09-1.86)
2 o) sgo) el 2kE A= A 8.8%% 0, HEAY
2201(3.0%) °fl Hl3l v)ZFEAS] Aok(12.4%) <M =3%ke.
), (P<0.001) HIZEAS 4o} 4.678](95% Cl, 2.50-
8.71) ¥ Y¥EE Btk (Table 4)

2) 23012} L2ALIT ZLEE

5ol PPN Bl A9 AA 2.4%%0.7, 1]
a9 sotelA 1.1%2] A2HES Kol vk 7hax]of
Zol7) 4.5%% =9t (P<0.001) E#Eole) Z4aE-S v
HEAS Aolol sl EXS] Aolr) 4.1080(95% CI,
1.69-9.96) =2 Y ES HoTh R h)of R dik-s-
S B9 AA 13.3%% o, RgEAS LoloA
10.4%2] 28 Hel whd A9 Aol A 17.9%
2 598k xpo]= HITh (X0.001) YR hITES] 22tE
2 NEA Y Lolo] vla A Lolr) 1.894(95%
Cl, 1.32-2.72) ¥ I¥EE B3Ik (Table 5)

4, 4EX|F1t HZZX|H L01S 249
LY =72 REE Hl

ChE A 12709 Fetell Zhete s 34 A3 o)
Qe op= HEA Y LolollM 18.7%% ZEAY 4ol
9] 13.56%1T} frelakA Wkt (P=0.008) AIFA1% 274
A 2530 A Eet A I ES W4 9.7%, L=
71919 19.1%, oFEd] %4 28.3%, ABE<t S 13
B2 A 17.1%, LE=718]¢1 33.7%, oFEI 954
23.3%, A 12712 B A5 FHES H2] 3.6%, &
=27 15.6%, P33 14.9%°131). (Table 6)

2
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o] QoA SRR el AEEALE Fal A
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ool AFBH 20k} MIFEAY) 2okut) o)A &
ZJ—Z}-%% y_?j\gtq, 7]_@_ Eﬂ12,13,18-23)9} u}‘ﬂ'ﬂ'xli ?‘1%‘
ol we} Z7leke AeS Holch wa 9 Lel=ale] o)
W7 207k Z7eicr) 500 o)<l

= Ao% G B AT oAt
SR A A FIY, T A A E
o U AT Ao 5T 5 ik AEes olanr) ¢
A7 Ol e AAES WYl o] Auks 71E o
T Avpsl QARSI e} el whE 1HE AJo]

Table 6. Comparison of Prevalence of Allergic Diseases According to the Residential Environment

Total

Tangerine (n=520) Non-tangerine (n=770) (n=1.290) P-value
Wheeze, ever 87 (18.8) 107 (15.9) 194 (17.1) 0.197
Wheezing, last 12 mo 27 (5.9 39 (5.8 66 ( 5.8) 0.518
Diagnosis of asthma, ever 46 (10.0) 64 (9.4) 110 ( 9.7) 0.736
Treatment of asthma, last 12 mo 16 ( 3.5) 25 (1 3.7) 41 ( 3.6) 0.895
AR, ever 150 (32.6) 232 (34.5) 382 (33.7) 0.503
AR, last 12 mo 122 (27.1) 185 (28.2) 307 (27.7) 0.782
Diagnosis of AR, ever 88 (19.1) 130 (19.1) 218 (19.1) 0.991
Treatment of AR, last 12 mo 76 (16.6) 101 (14.9) 177 (15.6) 0.442
Itchy eczema, ever 103 (22.2) 164 (24.1) 267 (23.3) 0.459
Itchy eczema, last 12 mo 62 (13.5) 127 (18.7) 189 (16.6) 0.008
Diagnosis of AD, ever 140 (30.3) 181 (27.0) 321 (28.3) 0.222
Treatment of AD, last 12 mo 60 (13.3) 106 (16.0) 166 (14.9) 0.217

Values are presented as number (%).
AR, allergic rhinitis; AD, atopic dermatitis.
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