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ABSTRACT

Purpose: The purposes of this study were: (a) to assess indoor air quality such as PM1o, CO2 concentrations in
child daycare centers, (b) to compare the levels with each standard, and (c) to identify teachers' awareness of
indoor air quality in child care centers.

Methods: Data were obtained from seventeen child daycare centers and ninety-eight teachers in a district of
Seoul, from April 3 to May 12, 2009. Collected data were analyzed by SAS 8.2, and descriptive statistics, x test,
student t-test, Pearson correlation analysis, and Spearman rank correlation were used.

Results: The mean of PMo and CO: level were 50.3 1g/m’ and 792.1ppm. Sixteen child daycare centers (94.2%)
met the guidelines of the PMyq level, so did thirteen child daycare centers (76.5%) in the CO; level. CO; levels
were significantly low in child daycare centers using air cleaners than those do not using them (t=-6.03, p<.001).
Types of child daycare centers were significantly correlated to the levels of CO,, which public child daycare
centers were low in CO- levels than those of private child daycare centers (t=-2.54, p=.013). There was no
significant correlation between teachers' awareness and management attitude of indoor air quality while
teachers' awareness of indoor air quality significantly raised the frequency of carpet cleaning. Methods of cleaning
routines were significantly correlated with PM4o, and CO- levels.

Conclusion: The PM1g and CO, concentrations in child daycare centers were satisfactory. Those conditions are
affected by general characteristics of child daycare centers and teachers' attitude regarding management of
indoor air quality.

Key Words: PM;,, CO,, Child daycare centers, Awareness
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37133712 -.062 199+ .046 .046 429 -.162 014 -.082 071
Foada A
of|o] A ¥ 242+ -.028 212¢ -.153 -.041 .068 014 -.082 071
Fada A
2 F712 -052 032 -.205* -117 -.085 -117 -.381* -.224¢ -.289
o)A =
U ===
*p<.05.
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H2A|MO| PMy, CO, 59 HQmAS| AL Z7|& QlAloff 25t A7

<# 8> HSuAL AU S7|F 22| Ef = 0j| [HE PMyo, CO, F78 242 AH0] (N=98)
PMio CO, 25 FHe

H e M=ESD t(p) M=ESD t(p) M=ESD t(p) M=ESD t(p)

HAx AF o 48.05+22.82 2,03 752.1£240.25  4.96 24361242 4.08 34371907 0.19

W A4y ol 65.96%17.65 (046) 123293372 (<.001)  26.33%1.09 (.002)  35.03%6.05 (.851)

B 4 58.38+19.50 -2.01
o o}U S 47.00+23.23 (.047)

=44 47.69+2127 214

A4 olU$ 63.74%+31.88 (.035)

978.6+414.66) -2.53
737.17£202.54

706.731258.64  2.14
959.91364.95  (.035)

24.66+220 -0.33
(.020) 24.46%2.46  (.739)

35.35£7.21 -0.52
34,18%£9.27 (.601)

2491+1.63 0.57
24.45%2.47  (.570)

34.67£9.15 -0.85
3216555 (,400)

#7] s3] mwd
53] o)/

53.50+24.20 -1.20
474012217 (.233)

798.38+286.73  -0.30
780.65+271.69  (.767)

24041224 1,32
24724246  (.192)

33.74%+7.82  0.52
34.74%9.37 (.604)

F719k 743 B 7)ol whe ) 3714 Skl Aol
E AR frolahA) QUTHES).

2003 Thol §A1M Fo] A 3712 Belwol A
o o] %, A +7w S AT ek o 195
Jo] 2 A8 FEFE, A3t o o

= w7 21
T sk, #7090l MgkEel Aol A% W F
QN EAES O 3 AT Sl Aol the A B
714 243k 3}, SAES] 912 AT Sk, # Ao
A A B718 245 Sla) A9 Py 1A EA
2 277} 255 55 Aol Al 47 AL 5 o]
% ) e, 3,471 A 557) A%l dFE Fol,

vl g 2(FAY, 2006) #HE)7} 8T
HE o FdEdo fﬁ,lﬂoﬂ ol wha} Sl ol ) xE
ol 21 HF 9 A3}, %%94 OJOI EJD% Nuu 714
& 37t e Co F

o Sl th o] HEA[E-L
7%l Age FFEo 2 A, Fgho] 50.3 ug/m’
(18 5~112.4 ug/m)FF 02 o) = AP AT-2] FF PMy

2] 70~93.0 ug/m’ (4~294 ug/m’)H) 3l o} ksl 5
%OI%D}(QE% T, 20005 £F¥ T, 2006 gl
2009). T8t AJ7FE 2 ofHo| g A A PM, 5 SH
Zhe 20.1~177.2 ug/m>0) QL AL(Zuraimi et al,, 2007), T3

o d

o] PM,, ZAAF 5.6~340 ug/m’ (Zhang et al,
2006)°ll ®|3] PMy SR 22 st
Zuraimi 5(2007)9] 179} 2Fo] 2 Ayt =2 g o)=
2 F712e) 7)E ol #xle] 2 o] tf Zar gl o)
98 Ado] & PM, 52 20~100 ug/m’ 22 #e]3ta v)= 3
TEE PMy, 7130] 50 ug/m’el Ao B Fo] By vre o
Z3F oleharst H7Es & glok, A8 Aol A PMy, 2
Wl o] s 2|97 B4 w2 xjol7} 9lar A A=k

E9 853 SAT A vt JFFs
(82 5, 2003; AH 5, 2000), Z A7 )75 A

A el A2} Q= HFAE R 4, 58

ol A%

_T‘

| 243l

wke] n| A3t o5 AP47E 2, 2, WEHaLe) A5 weh
o] Py, ZAgko] ThE Qo] ule) e FEH FEO

fil

v,_é d =] 743;2 /\}345]1:].

1 8], CO SAF ] T2 Tl 8 5o AW
714 ¥ FA4712<2] 1,000 ppmE 47 713(23.5%) 7k
Ze th 2 7ol AL, Co, Haahe 792.1
ppm, 23k 455 ppmo| ATt A& Aol A CO, Btgk
L 747~1,180 ppm, 268~3,350 ppm (%473 8], 2006; <=F4
5, 2006; ZA | 2009; A3, 2006) 0] QL FEBF A7FE
2 ofdelFe] A A= CO, FH#2 713 ppmo|H
357~3,344 ppm L A S g A3} FARE ol ATt
(Zuraimi et al,, 2007).

BEAP U9] CO, w5 A Al Adxte] Dol It

HHAFL /AT YEU(EAE, 2006), B AFA] A4

71FE 238 AL AeIe] T Be A ¢ b]s)
ol 317] wEel Aoz Al Hct,

B S5 A B4 2400 $AR 4
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0lX|2 - z[HM

A, 713715 ARg-eke Al o] AW 371 o
2 Ueged ol 3713A 717 AW 3712
o} 17 A T A o)t A ¥ 03?9} 5
(A 5, 2004; o] HfE &, 2005), 4
718 7ol 3AHAQ] TS oh= 7I7E BSAAA G 9
Hot, gk Ajolx |AE S7HAZE
U 7Hlo] & ATtelai = AU 5714 7
2| k=], 7H AR Al o] 60~68%7} 13/
Jaakel7] wiiEel Ao = oA
BEWAPE AW E 7] d ol thal 69.4%7} whatar, |
== 20.6%Rbo] W Hoehal 1A sk =], A A
oA 23771 EEAYHoial §
FRAIL(AA R, 2007), Bt wl A o] 7] el 7h dutk 7+
o] F7)d B} £Thal 7,.3~13.6%2] w AR} SHAY o] phE
FaL, 51.2~82.9%7} alAlof] W7} Wrkal %%%(Ol*o‘%
,2001; 323 2 2007) A0 H|F] ¥HE
EA kil e, ol B A 9 %‘rﬁo o] Stk
+ A Ao} st statel vlsl FA1 2k A A <l
A% 82.3%7} 2078 w|Who] 7] wjiEe] Ao = AJztET)
AUE7] 2ol QA | X|= FaFol thaf BSuAb=
08.4%7} FFS mtkal Halddetl ol EEY
85.4~92% o7, nAFY] 95.8~97.6%7} AUF 7] ol 7
7ol VHE QJEEE o] Aol slE Fralo)ldE
2001; A7, 2007; 255, 2008)8+ Al Bls| A= 7}
shA] e A AZstaL A=, ol B&uAke] Au) 3714
W A AT Bt Fsshy] whiEd] 2o R Hot gt
Ao g= HEwALY] AU 37 e thgh w&o] Rt
o AT AABHA Eihs Uehi= A o2 E Bl
Tk R WAMES 2R 7] 2 9(57.1%) 0] AUlF7] S
A(42,9%) B} s FoaL 1 2st 174l 74 2 & 7
e LEE 71 LA (41.7%), AHF 712 H(30.4%) <=2
2 FasA AZstaL 9o, o] gk A3t 273 5-(2008)
o A A&, 67 F Al 1,000% ol Al ZAFSH ‘B H R A =71
Q2] ZAP AT oA o) 7] 9. A& 53 W o) 3.87, A
W7l 29 3.749F fFAFsESIT. o] ESulAtell A A
%’_7]9_%10 NQ,]QJ:D!—H NLH-J 00:1 J,],NQ,] [e)ez] UEE
frdoll ofs) e o2 -5 Al FshEA] edar, AufollA

A= Abo] 817 B 80% o] 4+-& A Hshe] AL
]

Fo

[e]
Hdoz

=

_asug.':_,g_ 70% o]}\l-

2

ol

lo,
ok

o

Fﬂ off

l‘h

o

2ol Hee 7.0 AR 3 A e AR A $712
& A9 0% Felwojo} 51 whol B4 AL AT
S AA0lt. 2 A 87120 B EL W wEA)
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= 23,500 B33} A 3714 Ql2jo] Qut Ful ek
& 7ol ol @Ae FF AN B AH| 2
£ W v e olse] AGRAL AT glonw of

of tigh Hekd o] F Q35T
98.0%2] HEWAR= o7, 37134 7] & B2 Hx
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%EMV} F7NAA7] DY HAE, 44.9%2] RERARE o
o7l ZE HAE, 13)/9 1HF 02 37.0%2] BEuA}

71337 Y H2E, 26.5%2] HEuA} o] HE
AAE oo ST 98.0%2] HEWARE 8715 1
A 3~43] BT} 11 o] gkt 5910 M, 42, 1%9] H& A}
EF2 AFHLINZ HAE 41.1%Y B3 uAl= S22
s ghobal ofivk, BS A o] Wxlel ¢ Q= 7t
slo] W/ K& 2ol A wo] B-8(77.6%) H= A o=
Ebyt ot A, AlEro] 18]/ 68.4%, 13]/€ 5.1% T2
2z A= ik

= 2947} glo} AA ol Hr)H o= A5 Bl
31 ik, ool Hls) Bg AR e WHol} o] geldlo] o}
B} Ageke] §73 S sk glo] BAAde) 4
W 3712 FEe BgaAtel Qo] v Fasih B
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gglon A 3714 we) Bmeks FAL O freje
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HEAH9 PMy, CO, 5= ESmAe| AU 37|2 2lAlof 25t A7

3719k olol7) We) H Bay IA)e
SEERCERIES R EE R
218 GE AT Ao ekie, a1 Oiz—zi%m
of 2] F713 Q14o] A B714 #e] el dake v
A A Shol B o] BATElE Sl BEIATE
A 3714 #ele) 2o 31 710f whet Aeh =
BIAE & & Y AR} G234, AR
A BEALE 93 ANFIE AL 9 vy
G2 BAALNA AE AR S HATAE
Slg mg Z2ag o] T

Saate] A 3714 el s A 3714 54
ghote] Bge AvE A3t 37194719 oloil B

mlo
-0,
>
gL

A A Fr1o= Frolst Aot UehbA] egto vt HE A
ol FHE Aoy S HFHAV B Aa ez A
25 3= A TAIASE folatA nAlHA e} o ikster
& SATE TAATE A2 Ve Ad] E 7] we] |
T AW 371" G A ERE AT 9s =0l
7] Sk A, A ofsbs =, A% Fol S e

2 #Art d g sitl= A ATl e YA|sod(Zhang et al,,

2006; Smedje, & Norabick, 2001) ThA] 3HH #e]o] F8
Ao] gel =9t}

FrotE S Al HE20
HE3he Adde I3 AHFHERRAD 198 e
TR0l ot A HA] Al BEAA 1385704 F
10081 o] ’F Ald 2 2957l 20| v} A 2 3183 Al 2 100
Mol BHste] o) £ - 5 - 1158t HnAl 8
%011 HlahH vk FFo 2 n|FH3} ofF-o] 717to] A
JHMJ- YA S &

I HE
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AT Ao 2=, EmrAIHJ CO,EAFE 717
W= A A= Hlsl PMy, S/
APH)7) 8 ) 2 <5 2~7 mL/ming 8A7F 2 3l ok

e

o &

a71ol RS olahA 1) Aol MR ZAR gEo 2 25 o
o= mehslojof shH, 177] BEA o] A B
27 A 7} 7o) 258A L U 2N 23]
sholont memAle] a4 HEA e 2AF wet
AobE57) RE 2 AR ELFHA £ake] cO, =
kol dFL v 5 JAe R FF A oLET} £
A Aol SAste] 7)eEe a2 1 et o,

254 e A 3714 AL Ttele] WA 51871
3} v 5} B 4SS e
25, A3 B Jeln el 5 KA
S Si5tel 24 N Foll 258
SHALRHFE 2009 49 3UFE 5Y 12874 AwFHS
B30 1 SAS/WIN 8.2 &/ ZR2 7S o]-§-ako] HikAle]
slo] Wi WHE-S x* test, t-test, Pearson's correlation, and
Spearman rank correlation & ©]-83}o] 293} 3ic},

AW 5712 53 23, 1778 BsAAE o] PMy, Btk
2 50.3 ug/m’ S & thEol A S A A
B 541713291 100 ug/m’>S 1670 71 8(94.2%) 0] FZ3}4]
t}. CO, HAH-L 792.1 ppmOZ 137] 713 (76.5%) ] &
217141 1,000 ppme =30 BSAE 54 5 78
HESAE & YRS A B} CO 5 gko] BAZ o=
frolat Al Weko M (t=-2.54, p=.013), F7|H A7 E A&
Sl 7188] CO, S 3ko) AHE3HA] & 7| d T S A1 4]
O 2 FofatA HEekth(t=-6.03, p<.001).

B ko] A B 48] Az} A3 69.4%] BK
A7 A B Aol B8 9L, 57, 190) B TARE 9
H719. 0] AuF7 0 dut Al STk 214

9T, BRI F 76,507 AHEI 0. WEL
& Ao glglont, AhE) 2 A AL 840 BolR

| 903 7194719} ool o] WEl H Bage
.0} S, 2 2 3714 e
Aor 1 ol

L
S
B
1

Kl

¢

A Skl ¥
a719] Haa 5 St
BEWAPL Q= BSAIAE O] PMy, CO, S %ko] TAI4 S
2 FYtA Ekrh(t=-2.58, p=.011).
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