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Abstract

In this study, we attempted to estimate the association between asthma oriented by indoor air sources and
personal exposure by comparing the case (asthma-patient) and control (non-asthma-patient) groups. We
selected 27 participants who showed positive response on lung function and methacholin provocation test.
We performed environmental survey with 15 and 10 cases during May and June 2007, respectively. There
was no significant difference between the case and control groups in the level of formaldehyde and TBC
(Total Bacterial Count). In the dust allergen test, the case concentration was higher than the control's,
without signifiant difference. In the personal exposure assessment of VOCs using OVM (Organic Vapor
Monitor) badge, the case concentrations of Benzene, Toluene, and Ethylbenzene were higher than the
control's, but there was no significant difference. The personal exposure of Xylene case study was signi-
ficantly higher than the control's
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Table 2. General characteristics of the study population.

g AgeR MoR: 42
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Variables Case (n=15) Control (n=10)
Se male 6 4
X female 9 6
1 . .
2 2 2
3 1 -
Grade 4 3 6
5 5 -
6 4 2
. yes 9 2
Asthma history o 6 8
yes 2 1
Indoor smoker o 1 0
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Table 3. Characteristics of residents for housing status.

unit : N(%)
Variables Case (n=15) Control (n=10) Total (n=25)

apartment 9(36) 6(24) 15(60)
Housing type independent house 2(8) 1(4) 3(12)
other 4(16) 3(12) 7(28)
Construction during yes 2(8) 1(4) 3(12)
past one year no 13(52) 9(36) 22(88)
1-Syear 7(28) 3(12) 10(40)
. 6-10year 1(4) 1(4) 2(8)
C"“Ster;rc“"n 11-15year 28) 4(16) 6(24)
y 16-20year 5(20) 0(0) 5(20)
>2lyear 0(0) 2(8) 2(8)
floor covered with PVC 8(32) (28) 15(60)
Floor cover type other 7(28) 3(12) 10(40)
Water leakage yes 3(12) 1(4) 4(16)
(<lyear) no 12(48) 9(36) 21(84)
Pet yes 4(16) 1(4) 6(24)
no 11(44) 9(36) 20(80)

o

] Sl o) UAtTable 4). ZF 7FgolAd A
St Aol A Der £ 1, Blag 1, 18] Can f 1 &
T 100% A= Hlow deEr] s o
I A= 9A ol FhDer f 1; 2ug/g dust, Bla g 1;
81U/g dust, Can f 1; 2ugg dust) = Der f 12] 73
AR 60%, DRbrelA 90%ellA 2
290t} Bla g 12 caseol A9t 13.3%94 93]
oo & AEHUL, Can f 12> HARIIAREY
33.3%, YRS 10%Cl4] A o] o® &
Aok Asp f 1> Ashy 2R} vz 2 o
Al AEEA] B9k wdk S48 Ause dut
T AR O R U] Bluate] Hoks:
wf FAA O Z ofn] Sl Aol qlalth 9HA

o

shnel A Ast HAlx] S4E gk 7P elA
e A 58X} vlas) B 7oA A
et WA A Der £ 1(0.74£0.92 vs. 7.23£7.091g/g
dust, p < 0.001), Bla g 1(0.087£0.23 vs. 5.29+18.4
pelg dust, p < 0.001)= A CE FrolabA =%
O} Can f 1(0.7£0.62 vs. 1.85+3.03 pglg dust, p =
0.994) & ZolE HERA] 49kt Can £ 10] 7
T Afolell Fatgtel= Aozt il o, EAIEH]
23S SlSithFig. 1).

322 BRRMZ
oA 2571 5 e R AR 157}

=
) FRAI BT 347.2CFU/mo|H, &

Journal of Korean Society for Indoor Environment Vol. 5, No.2



112 ofRdo] A3k thgt Aufe] 3 w3 54 7t

Table 4. Comparison of allergens detected in indoor dust.

Threshold value*

Detection rate (%) over(%) Mean + S.D Unit
Dl o 0N g
A S e
Can 1 csz‘ffol 1(5)8883 5%?13(;) 32 i 322 ﬂg/g dust
A I csz::ol wglg dust

* Der f 1; 2 pg/g dust, Bla g
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Fig. 1. Der f 1 (A), Bla g 1 (B), and Can f 1(C) in the house dust measured.
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5T WKt 43, 2598 =(Formaldehy-  (Table 7).
Table 5. Measurement Results of TBC in the house.
Case(n=15) Control(n=10)
MeantS.D (Min~Max) Mean£S.D (Min~Max)
TBC 347.2+188.1 (58.0~660.0) 409.0£156.0 (120.0~660.0)
Table 6. TBC concentration of General status at resident houses.
unit : CFU/m’
Case(n=15) Control(n=10)
Variables Mean = SD Mean = S.D Reference
n (Min ~ Max) n (Min ~ Max)
1-5vear 7 3184203 3 327+192
Y (58~660 ) (120~500 )
200 300
6-10year 1 (200~200) 1 (300~300)
Construction 11-15vear ) 480£170 4 463194
of year Y (360~600 ) (350~540)
16-20year 5 (fg‘s‘fgg) 0
480+255
>2lyear 0 - 2 (300~660)
1) 800
apartment 9 289+143 6 373£152
P (58~480) (120~540)
. independent 3754354 660
Housing type 4 e 2 (125~625) I (660~660)
465£198 397+127
other 4 (240~660) 3 (300~540)
e 3 5454170 | 540
Lk Y (350~660) (540~540)
caKage
¢ N - 298:163 ) 3942158
(58~600) (120~660)

1) IAQ guideline of multiplex use facility
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Table 7. Aldehydes concentration of resident houses.

unit : pg/m'
Case(n=15) Control(n=10)
Variables a Mean + S.D Mean + S.D Reference
(Min ~ Max) (Min = Max)
Indoor 15 27.11£15.49 10 33.99+26.68 3
(6.17~60.24) (9.45~91.39) 1) 210ug/m
Formaldehyde 568 £2.92 574 £1.98
. : ‘ ‘ 2) 120pgm’
Oudoor 14 n53 1p30) 7 (256 ~869) ) 120
6.89 £2.76 6.46 £3.78
Indoor 155y i3y 10 (114 ~1470)
Acetaldehyde
Outdoor 14 2.82 +1.18 9 2.44 +0.90
(1.28 ~5.20) (151 ~4.16)
18.60 +8.24 14.52 £8.88
, Indoor 15473 5418 10 301 3088)
Acrolin+Acetone 4T 33 S06EL50
Outdoor 14 (069 ~1381)  ° (1.85-8.29)
1) TAQ guideline of multiplex use facility
2) 1AQ guideline of New apartment
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Y co® 7P A AU A5 d ol
e wE T JURA A BE 7Pl 33 i =& EIt
Al FY|3] Z(Formaldehyde) 9} oFAZ#Ql+o} e A AR 2 ARk 258419 &
AlE(AcroleintAcetone) SlA] 1~51 21=Eo]7] H| 719 A 9] B2 (badge)E AHESE VOCs 9] =
ERERIARFIARE 7oA A UEldT o %4%01 5 Log-normal w%5 HERAL 319
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%7} EFl(Toluene)©] 16.09 pg/m’, HAl(Benzene)
o] 7.82ugm’, AL (Xylene)©] 1.93ugm’, SIEH
Al(Ethylbenzene)©] 1.16pgm' 0.2 UHtz o] H]3]
= A0FE Yepgth T2y, AR}
Anre] 7} vOocs =49 w5 Aol A
(Xylene)= A5t BAAORE |23 2Jo]&
YERZ 2¥SkTH Table 9).

FHA0R, Ao AT T Y0

d

Table 9. VOCs personal exposure of study population.

Jo] =90 W

ﬂ7}o}7HoH o 258 12

=48 Ew %

gl WOH @94 %5/\17“1

it : pg/m’
Mean + S.D
(Min~Max)
Case (n=15) Control (n=10) Total (n=25)
Benzene 7.82 + 11.07 5.70 + 8.28 6.97 £ 991
(0.24~40.57) (1.08~28.87) (0.24~40.57)
Toluene 16.09 + 20.06 14.19 + 14.15 15.33 + 17.63
(ND~78.69) (1.82~43.50) (ND~78.69)
Ethvlbenzene 1.16 + 0.87 0.73 £ 033 0.99 + 0.72
y (0.45~3.05) (0.24~1.30) (0.24~3.05)
Xvlene* 193 + 249 046 + 047 1.34 + 2.06
y (ND~7.90) (ND~1.39) (ND~7.90)
* p-value < 0.05
Table 10. VOCs personal exposure at outdoor activity time.
unit : gg/m'
Mean + S.D
( Min~Max )
< 2 hour (n=14) > 2 hour (n=11)
Benzene 5.05 £ 6.70 942 + 12.88
(0.24~27.62) (0.79~40.57)
Toluene 13.83 + 13.07 17.24 £ 22.73
(ND~43.50) (1.82~78.69)
1.25 £ 0.88 0.65 + 0.20
*
Ethylbenzene (0.24~3.05) (0.45~0.98)
Xylene* 2.02 + 2.56 047 + 047
y (ND~7.90) (ND~1.37)

* p-value < 0.05
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