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Abstract

This study was followed up asthma incidence rate in primary schools indoor air quality. To investigate the
history and prevalence rate of allergic diseases(asthma, atopy dermatitis, allergic rhinitis and conjunctivitis),
the standardized and generally used International Study of Asthma and Allergies in Childhood(ISAAC)
guestionnaire was used to conduct the symptom survey for all participating subjects. The concentrations of
major indoor air pollutants(dust mite allergen, aldehydes , VOCs, TBC, phthalate) were observed from April
to May 2007. Sampling was undertaken at 19 primary schools. The sampling sites of air pollutants are
classroom’ s indoor and hallway. Dust mite allergen part it was detected from the case classroom and
infirmary. The exposure quality of aldehyde and the place pollution level was indoor>outdoor>hallway, which
whole is disease incidence rate high group appears more highly the low group than. The partially result of
formaldehy and VOCs, the concentration of high environmental disease incidence rate showed also high.
However, house dust allergen, TBC and phthalate measurement school was not the effect where the
comparison of difference.
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Table 1. Primary school circumference environment.

Classification

Circumference Environment

Disease High n=7 [VIResidential area [ IMarket area [IGreen zone [the others
incidence rate  Low n=3 VIResidential area [ IMarket area [Green zone [the others
Indoor air High n=7 [VIResidential area [ IMarket area MGreen zone [the others
pollution Low n=2 VIResidential area [ Market area [ JGreen zone [ fthe others

aRA A A5 Al



Table 2. Primary school Classroom and school condition.

unit : %

Classification

Primary school (n=19)

Heating method

Individual heating 52.6
Oil stove 15.8

Center heating 31.6

o Natural 94.7

Ventilation method Machine 53

Yes 947

Indoor shoes No 53

Normal 789

Chalk Dust removal 53

BoardMarker 15.8

Blackboard 84.2

Blackboard form Whiteboard 15.8

Reinforced Concrete 789

Classroom structure Steel a1

new 10.5

. 3~10 yr 10.5

Construction year 11~20 yr 2623

21~40 yr 52.6

. Yes 53

< .
Repair works(=2yr ; whole) No 047
. Yes 68.4
< .
Repair works(<2yr ; part) No 316
. . Yes 21.1
<

School circumference construction(<3month) No 789

Classroom per person mean 33.3 person

Atell v]al Der f 10] frelatAl A HEEHAARE
(0.28+0.19 vs. 0.05+0.049 sglg dust, p=0.044), =4
H Der f 1X)7} FEl27] A3 fshs 942
1gg) ©13FItHTable 4).

322 Fl¥dR7|eteteR® ¥ LUl5IER

Table 53= 17 TdR! 1970 Z258Hme] wAlet
I wAP et B, wAl ghea] YeEjs| =R
% Formaldehyde, Acetaldehyde, Acrolein+Aceton,
VOCs % Benzene, Toluene, Ethylbenzene, Xylene,
Styrene, MTBE 412 ¥}o]t},
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Table 3. Detection of dust Mite Allergen.

Classification Detection Threshold value* Mean  SD Unit
rate(%) Excess-rate(%)

ert G T e e

w0

Goll ey i) s oo e

Asp f 1 (Ijrl;:f:;; ngg dust

* Der f1; 2 pglg dust, Bla g 1; 8 IU/g dust, Can f 1; 2 pg/g dust

B =] -2 WA U u A HhiEE
o] £O7 =2 FE IS Hola Q%
Formaldehyde 9] 73-¢- AW E0] 2 8hvofA
a9] ShuH T A eI 71EA] 1000y m
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Acetone®] 73-F- Hite] Ak YR
VOCs©] HEAL H7) TEolA4ARS] 3
ZArzel] A7gE o] Q1A 7] wjiel $HgH-el
4G thgolgAld W AR vgol8A1A 7]
o A 23S HERASIT (Table 5). 2L
*a]%zoéﬁr VOCs ZAHI A=A A eelx] 4
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XH"%T(I/O)OHHE Ak o] Bk Share] H]
& =& Sl 29de 7ol & Zow
AU 979 A Hg iEe] w3E

riet

H rﬂ

stue] 717 o Al SEES H
A5 A Sle Aike mEEA A

323 EFRMT & H5h

THAAAY s

1r EY]

= 613CFU/M'E. 7]%3|

S ugE s A AlsE Al

2l 800CFU/m (SR AYAI NS ZfalA| =
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A B AR 2 AolE UehA] gt Agk it
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SH S AFahe] gl Rl O)sk i Sl
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ERFA] ok9kTHTable 7).
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Table 4. Detection of dust mite allergen at each classification.

Detection  Threshold value*

Classification rate(%)  Excess-rate(%) Mean + S.D Unit
High Classroom  6(100) - 0.29 + 0.22
Disease (0=7) Infirmary 6(100) - 0.61 + 04
incidence rate [, Classroom  3(100) - 023 + 0.26
(n=3)  Infirmary 3(100) 1(33.3) 1.81 £ 1.99
Der f 1 rgg dust
High Classroom  6(100) 1(16.7) 0.69 + 1.09
Indoor air (0=7) Infirmary 6(100) 1(16.7) 127 + 0.87
pollution o Classroom  2(100) : 0.13 £ 0.05
(n=2) Infirmary 2(100) - 0.59 + 0.07
High Classroom - - -
Disease (0=7) Infirmary 1(16.7) - 0.18
incidence rate Low Classroom ) ) )
(0=3) Infirmary 1(33.3) - 0.09
Bla g 1 [U/g dust
High Classroom 3(50) - 0.34 + 041
Indoor air (0=7) Infirmary 1(16.7) - 0.64
pollution Low  Classroom
(n=2) Infirmary
High Classroom  6(100) - 0.57 £ 0.7
Disease (n=7) Infirmary 6(100) 1(16.7) 0.95 £ 0.95
incidence rate o Classoom  3(100) : 05 £ 036
(n=3)  Infirmary 3(100) - 131 £ 0.69
Can f 1 rgg dust
High Classroom  6(100) - 03 +0.12
Indoor air (0=7) Infirmary 6(100) - 0.74 + 0.39
pollution Low Classroom  2(100) - 04 £ 0.01
(0=2) Infirmary 2(100) - 1.04 + 0.84
High Classroom
Disease (n=7) Infirmary

incidence rate Low Classroom

(0=3) Infirmary - - -

Asp f 1 rgg dust
High Classroom - - -

(0=7) Infirmary

Indoor air
pollution

Low Classroom
(n=2) Infirmary

* Der f 1; 2 pglg dust, Bla g 1; 8 U/g dust, Can f 1; 2 pgg dust

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



Table 5. Aldehyde and VOCs concentrations at diseases incidence rate classification.

unit :© pugm’
Classificati Indoor Outdoor Hallway /O  FExcess Guidii
assilication Mean £S.D Mean+S. D  Mean + S, D  ration rate(%) e
High 22.5846.84 10.90+3.32 4.49+2.62 21 0.0
(=) (1646~36.12)  (461~1531)  (048~8.12) : : ,
Formaldehyde 100
Low 17.74+6.21 7.92+£3.81 5.70£3.04 29 0.0
(1=3)  (11.80~24.19)  (4.60~12.07)  (222~785) : :
High 8.92+4.56 5.58+2.94 3.3242.71 16
Acetaldelvd m=7)  (2.12~17.17) (1.06~9.08) (N.D~6.92) )
cetaldehyde
y Low 10.03£3.22 6.47+3.44 9.25+2.31 15
(1=3)  (646~1270)  (380~1035)  (6.64~11.05)
High 22.46+6.43 16.4446.08 5.97+£5.70 1.4
Acrolein  (F7)  (I473~3101)  (747~2409)  (0.52~1805)
+Acetone Low 51.56+£51.84 14.6449.26 14.25+4.98 35
(=3)  (1463£1108)  (448~2261)  (10.17~1980) >
High 21.18430.76 19.71£28.00 16.51£26.88 11 286
o (=7) (ND~69.00) (ND~6100)  (ND~6800) - S
nzen
T TLow 0571098 13531946 BTMITN s oy,
m=3)  (120~2200)  (1.70~3600)  (130~3400) :
High 110.09+100.47 93.344+90.24 122.46+66.63 12 95
- (=7)  (3.60~26400) (340~244.00) (120~18400) S
oluene
Low 48.73+70.40 44.60+65.30 8.15+4.03 11 0.0
(1=3)  (640~130.00)  (680~12000)  (530~11.00) :
High 50.32+60.63 33.37437.88 31.984+44.29 15 0.0
(=) (0.11~159.00)  (087~92.00)  (0.59~117.000 " : )
Ethylbenzene 1,000
Low 17.27£25.76 19.27+£30.98 21.70+34.84 0.9 0.0
m=3)  (170:4700)  (ND~55.00)  (130~6200) -
High 67.38+73.79 60.27+63.72 87.53+£60.31 11 286
%l (n=7)  (2.60~188.00)  (1.90~159.00) (6.90~170.00) ’ ) 1007
n
Y TLow 358055735 3087959 960:1046 o0 34
(1=3)  (140~10200) (ND~11600) (220~17.00) :
High 32.06+54.70 10.51£15.28 9.99+17.05 3.0 0.0
. =7 (004~151.00)  (0.05~39.00)  (0.04~47.00) > S
rene
y Low 4.744+8.02 2.79+4.68 1.28+2.18 17 0.0
(=3) (ND~1400) (ND~820)  (N.D~3.80) : :
High N.D N.D N.D
(n=7)
MTBE
Low 11.00+£19.05 ND 7.00£12.12
m=3)  (N.D33.00) : (N.D~21.00)

1) 1AQ guideline of Ministry of Education & Human Resources Development
2) 1AQ guideline of multiplex use facility

N.D : Not Detected

aRA A A5 Al



Table 6. Concentrations of airborne bacteria.

unit : CFU/m’
Classification Classrooml  Classroom2 Classroom Excess Guideline
Mean frequency
Disease High (n=7) 652.9 560.0 606.4 )
incidence rate Low (n=3) 540.0 550.0 545.0
Indoor air High (n=7) 650.0 570.0 610.0 2 200"
pollution Low (n=2) 640.0 720.0 680.0 ) '
Mean £ S. D 637.2£119.8  588.9+197.5 613.1£162.9
(min ~ Max) (360.0~840.0)  (80.0~900.0) (80.0~900.0)
1) IAQ guideline of Ministry of Education & Human Resources Development
Table 7. Concentrations of air counts.
unit : CFU/m’
Near the Area mean
Classification Entrance Center . (Excess Guideline
window
frequency)
Disease High (n=7) 3.17 2.00 233 2.50
incidence
rate Low (n=3) 3.67 2.67 1.33 2.56
Infirmary In:i(;or High (n=7) 529(2) 3.86(1) 4.57(1) 457 @)
pollution  Low (n=2) 6.00 11.50 4.50(1) 733 (D)
MeantS. D 4.39+3.62 3.89+4.66 3.2843.20 3.85£3.83
(min~Max) (N.D~14.00) (N.D~20.00) (N.D~13.00) (N.D~20.00) 10"
Disease High (n=7) 271 2.57 3.57 2.95
incidence
rate Low (n=3) 1.00 0.33 1.33 0.89
School '
unch In:i(;or High (n=7) 429 5.86 5.00 505 (4)
arca pollution Low (n=2) 1.50 1.50 1.00 133
MeantS. D 2.89+3.32 3.3244.52 3.4745.14 3.23+4.32
(min~Max) (N.D~14.00) (N.D~17.00) (N.D~18.00) (N.D~18.00)

1) IAQ guideline of Ministry of Education & Human Resources Development
8l Z% 31tk DEHP= A% WS off) ths Al skl v o® Agh IAE A9, o), Auig

o7 ASAHZAL S, A3 uE Y] o AFRAL A9 woR Fupol =A ekt
7 Ftgte] =4 Uelith DnBpE AUiSE% (Table ).
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Table 8. Concentration distribution of Phthalate by close investigation.

unit : pg/g dust

Classification DEHP DEP DnBP BBzP
Disease high (n=7) 466 660
incidence rate low (n=3) 540 589
<LOD <LOD
Indoor air high (n=7) 487 530
pollution low (n=2) 373 805

shd Au) SAel mE WX F ZEelEf ¥ JuARsy] el
o FEREES A S v R AL A (FEE 040ugg dusy, B
Flize] o3t Bk ANSIh A w}

2= DEHPY] gk 2 Aok %3, o A 100%(BHEs

= 044pgg dust), K

AEE0] A 100%
100% (5=
1.09¢gg dust)©]SlaL, 7H(Dog)d L=l HEE

riru{
rémzﬂfl

DnBP+= 1~101d ShvollA] 1449ug/g dust® 7H
A Rt vkt Aol wE TEeo]E
o ¥%2 AwHw DEHP, DnBPS| BTkl
PVC HIEAE AREstaL Sl gaelA o #=7
ZAFE S} (Table 9).

100%(F &% 09508 dust) ALk v L=
AZEO] WA 17.6%(BE%E 0.1 IU/g dust),
A4 17.6%(3315% 0.05 TU/g dust)o]Sith &=
A 3 1 de=ae HEHA dgrom,

% AU 9 A o=

kT

-

[‘

L o

Table 9. Phthalate concentrations at each classification.

a4
%<1 Dermatophagoides farlnaeJ group 1 =+ Oliﬂ
2791 Der £ 13} FAA0] £4] &

l% SR & HA 0 ZA}
ﬂi’iﬁ}. = 03_?011*1% §=9] Aub7hgelx 71
A ok

=

A felA

unit : pg/g dust

Classification DEHP DEP DnBP BBzP
new (n=2) 489 574
. 1~10 yr (n=2) 477 1449

< <

Construction year 1120 yr (0=5) 479 LOD 547 LOD
21~40 yr - (0=10) 456 559
. existence (n=16) 475 624

PVC fl . <LOD <LOD

VC flooring nothing  (1=3) 439 0 588 0

Vinyl wallpaper/ existence (n=14) 487 601

. : <LOD <LOD
Paint nothing (n=5) 430 649

S ugE s A AlsE Al



A - QA - A5 - G - o5 - A - 9 FY - A 71
TH7) Lz & @1 800CFU/m (S H A AN E ZepA|=

S Al deEAow &
A ] SellA vl 7HE B F5el
Blattella germanica®] group 1 OL'L’ﬂEZﬂJ

H AT S5t e 7R

1, 182
group 1 FHHEZNQ Can f 1, H}X]E o7 7 o}
A7 AU JFF0 Aspergillus®] = L =A91

27
Asp £ 1 AT o] T 7, o] ¢el=Al
= S el fA FAH o] stud] FAYel
Al g =] Agks A7) 0% A
g=

o, AL, W] G AT
ok ebiel AL 4—3— $E 7} AzEn

VOCs & E5(Toluene) o] 749 A3k vHAlE
A9 g oﬂ/ﬂUP ok 10% 57t 715
1, ol 2l Ethylbenzene), Z~EJ Styrene)% 7 ]
T 2IEHA] Gkt dls| =R thES
A upud g =
Holty x5 ]_J(Formaldehyde)«] 735 é]%
HAE] F2 SaelM Aulg s 2w
q A7 ZAESIE ghe] A, FIE, ¥
2] Zo] Ay 9o uhAle] W Al En

H| (/O ratio)E oK, 239 W &49jstha
BF Agesdde] EAfera, AAkelstue
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oJu|3HhElke et al., 2001).

THAIREY] s 613CFU/ME 754
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2B BUANE AU RAL 4919l
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>.

9z
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