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ABSTRACT

Indoor air quality can be affected by indoor sources, ventilation, decay, and outdoor levels. Various indoor and out-
door combustion sources produce nitrogen dioxide (NO,), which is a by-product of high temperature fossil fuel com-
bustion. Especially, the presence of gas ranges and smoking have been identified as major factors contributing to
indoor NO, exposures. In this study, we compared an industrial complex area with a country area by assessing the
personal exposure to NO, with measurements of indoor and outdoor NO, levels in residences and by house char-
acteristics and questionnaire. Personal exposure concentrations were significantly correlated with indoor NO, con-
centrations of residences in both the industrial complex area and the country area with correlation coefficients of
0.561 and 0.664, respectively, compared to outdoors. Multiple regression analysis, indicated that indoor NO, levels
in residences were only affected by outdoor levels (p=0.000) in spite of higher indoor sources such as smoking.
Therefore, it is suggested that outdoor air quality as well as indoor air quality should be considered in the reduction

of the personal exposure to air pollutants.

Keywords: exposure, nitrogen dioxide, indoor air, outdoor air

LM B

TN AFAES] Afole iR S F 90% o
< AWEZeIN s} “Hv:"ﬂ A7) e9Ed
= wE 717 fdel Fo4ol FAEE ik
agdE de] 71870 Bk T7IeHER
AN FhL2 AL A% E oF B T
23 F2 AR

el AFEES Aol Bule Aol #7] o
Bl 37129829 /=2 d=e 289 d71E
Aol o8l F4E A Brke 23y Al 2 Ao

fCorresponding author : Department of Environment Health
Science, Soonchunhyang University

Tel: 82-41-530-1270, Fax: 82-41-530-1270

E-mail : sonbss@sch.ac.kr

183

B BF E’_E% 3 AWzl sl 2REH? duE
7149 dFE & F e TL AAe AR A

W e A 9%

49137] FEo] JEHT
TLd A

e S L

3 ""7]_9_ B4 g
& @Lﬂﬂ g 13137—
E At gidEZs] olidsEANO)yE
9| "r"‘_}ﬁi’fﬂ ALolre F2 2, A4 ¥ A
TR F= AE AdoMes 7RER], AR
2 W), 9 5 28 dadgos] ddEckt 4
Wel NO, Z¢le] gl 7sol= 99 NO,5=7t
Aol NO, 3=RTH 24 Jep v, 72z el 2+
< A47F7 UL Aole A99 NOY sx=HTH
Avel w27 o =24 JeRd ¢ ok
NO2| =58 F2 $F§ 53 o|FoA, 1956d
NO7}T Al = g =24 (silo-filler's disease)?] 931 E3lo)
2 98zl & A7 oF 90 dvF BaEA gle



184 FhE - Y4 -

, BYdM UolER A E T A nitrocellulose) HAMA
59 siAE TAS FAIsiEe) =2d #xle 3
&4, A ololx 2A0|ER Y] & HH HE7|A=
e UEE NOE Ug s7|xse} #5e] 557 &
o] BUHITE? NO| =&l o3 74739 %ge 5
F71 AFAZA 713, FEE e AR AF AL
IE5EE, 5, HEEY 49 3, FAF, N &
&

=
&l

5 £

FANY F 9ek?

2 ApolE A9e) NO, BARle] Sl FRA
A

3 AjHoz dsle] NO,BALel He ABAG
Fo st A9 = 24 % AA=E Bo1E 3
k. e As A9) FE U HA=g Abole] 4
By 243 FY B4 29 2HE B T A9

=

A
T EHNT, ARcddl lAe FuE Bl
ot

8

L A7chy H HE =AL

2 G TR FU AIEAY 29 NO, =
2ol i ez FA FEAH0) sle 3 FEA
do} fle AEAH9S 77 =2A93 fEAger
TESAT. =E3A YL AL, Hf3ke 37 Tl U
om iAol vish 2ol oz Brt. tzA|
A ABHY FGAFo, =E2ARH REAHL
A2l i 10kme]R13, SEW A Bl 7MY
FHE =E3A 0N 908, EAHAAM 30 )
M AR AFeL e FHUEHS dopry)
Aste] HHFD o, FEESF, 7R AR Sl
HEE AT =29 234 SOl g uge A
TERAE ST

;

BN

E A4y

717k 20073 102 11AFE 169781 5¢7
2t 23 i U FeEduel
, 28T A2 NO, B2 A3t Be
08 =5AL 554 AMEAH7(passive sampler)
5 o] &3ty MRIeE 252 Vi Ry 7}
o] 5 3F7)A 30 cm oW ol FEeuEE
sHth 52 AsAF7 e FYA =49 A vt

2.

i)
rlo W8

L

> 2
Yo py e

Z

Aelol] AXE 54 AEAH e AHezRE I m
olio] HEE 31, HiY FOoBHE HIE F %
& o 7t & He X fAXEEE s
NO, 754 AEAFH7|= 23l F2so] Ad &
52 & F 98 AxE Fom(5x4x1 end) 7PETH
(15 g).

2% Q2 £54 AR ol AE29= o
A 9] TEA(triethanolamine) &< NO,7} &F+¥t}
Sulfanilic acid 5g, Phosphoric acid (85%) 50 mi=}
NEDA(N-(1-Naphtyl) ethylene-diamine dihydrochloride,
98%) 0.05g& o831 color reagent (azodye-forming)
1 & A=3IATh 752 28437 NOyH EXIst
A o= 3 (chamben)ollA #Ealidle] AEE= A
£ AlE#16X100mm)° ¥, color reagent 10.0
mE A Ede) FYsiith e desid, 84,
Purafil filter(@g7Ht 2, 849 dFovel @480
2 P49 EA)E dEo= A3 7] F TE
AHZ FYAIA NO, E§F F712FEH0| gle 4
HoA £ 3T NO, 5% AlXke] ol 88 E2%
A4 2 0.10cm/secE o] &3, FHEAL
photospectrometer(SHIMADZU UV-1201)% ©]-§-3}
545 nm F}FoA EH 33t

m. g7zt 3 D&

1. MA2ZAl Az

47 B4 5o HF FAe =EAY0| 83
9, thxxge] 28808 HF vols 27 4371
(£14.53)4], 49.90(+6.194901]t}, Table 1S AE
ZAP] WE A7E Jep. 8 P4 HEFe
27 w2 a7} Q2 26.70(+7.39), 24.22
(£10.14)°130}. FHHRe] A7EE AHRH 259
olalel 7}7E ZHzb 47(58.0%) 7V, 10(43.5%) 7}
Tolu, 25%& 233 JME A 34(42.0%) 7HE,
13(56.5%) 7oltt. el e 7HEEE J5%5
AR =2AGAME 33(402%)8 B HEAFo
e 18(75.0%)Ho2 AR S22 FTeHE
Az Ay Fe FH 229 S AR =2
Aol AL 7P B AL 2-3xRd0lY AL 43440
AER, o|E2H, 7ee] £02 e, tZR|
g Zlolx g, 233 4xtxloltt 7e &=
o]t

Journal of Environmental Health Sciences, Vol. 34(3)



FAAG ABAYG FE A, 49 2 A ostdL xEHT}

Table 1. Characterization of participants according to
questionnaire survey

. Case Control
Characteristics
Number % Number %
House size <82 47 580 10 435
(m? >82 34 420 13 565
Passive smoking Yes 33 402 18 750
(Indoor) No 49  59.8 6 25.0
Family <3 47 573 13 542
number >3 35 427 11 45.8
House Single-family 49 597 22 917
type Apartment 33 403 2 83
£1 year 0 0.0 0 0.0
2~4 year 6 75 2 8.3
H:g“:e 5-10 year 35 437 4 167
11~20 year 31 388 8 333
>20 year 8§ 100 10 417
4 lanes 22 272 1 42
Road type 2~3 lanes 27 333 10 41.6
near house 1 lane 20 247 12 500
Others 12 148 1 42
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Zre 0259%(p =0.013)2 F)3 o] = Ze=

itk =E&2X G5} gzRde] FeAe] NO, TE= Table 3. Spearman correlation coefficients among indoor,
7z} 1774+ 695 ppb9¥ 11.87+5.83 ppbs &2 outdoor and personal exposure concentration of NO,
o] §2)5A =S| (p=0.001), FH42) NO, FEE Indoor Outdoor  Personal
7kzt 16984740 ppb, 10321440 ppbZ *EX|%o] Indoor 1

olsbl B3k} (p=0.000). IO BlE =&AF0] 112, Oudoor 0% ]

gEAlelo] L13% T A8 BF NOS A @] cose =000y .
ZAse o2 A7 5 kY AilEE NO, § Persomal 00000 om0000) L
== 7M} 15.67+5.56 ppb, 13.0614.74 ppbZ =F Indoor 1

o] E3hom (p=0.02), Tl Y e A9 A¢ 0.305°

Aot A9 2 sielxEe) NOS T 27t 289+ Control O%4%0T (0 _0.042) 1

14.8 ppb, 23.2+10.5 ppb, 24.8+11.8 ppbE £ AT Personal 0664  0.460° ,
AFRT oA B ZoE YeRey, Jos 128 {(p=0.000) (p=0.021)

H)523k e BT *p<0.05, ~p<0.01.
Table 2. Mean and standard deviation of measured of nitrogen dioxide (ppb)

Case Control
p-value
M+S.D. GM+GSD Range 1’0 M*S.D. GM+GSD Range /0

Indoor 17.53x7.01 16.09£1.24  4.12~31.66 11.79+6.09 10.7+1.68 5.03~25.01 p=0.001
Outdoor 16.77+746 1540+1.59  6.69~35.02 10.50£4.38  9.49+1.27 4.23~24.27 p=0.000
Personal 15.77+5.66 14.62+1.32  5.32~29.43 1220+3.27 1242+1.34 8.24~27.12 p=0.02
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Table 4. Indoor and outdoor NO, concentration according to house characteristics (ppb)

NO, concentration (ppb)

n Indoor p-value n Outdoor p-value
Family number
<3 58 15.13+6.19 0.066 38 13.81+6.79 0.023
>3 44 17.58+7.07 45 17.10£7.66
Passive smoking .
Yes 32 19.00+8.29 0.012 32 18.08+8.41 0.018
No 72 1522+6.23 72 1435+6.72
House type
Single family 63 14.37+6.19 0.000 64 13.56+7.24 0.000
Apartment 34 20.01+6.19 33 20.11+£6.74
House age
£10 year 43 17.89+6.95 0.034 47 18.15+8.12 0.000
>10 year 52 14.99+6.18 55 12.93+6.01
Road type near house
£2 lanes 44 14.76+7.33 0.043 45 13.38+6.21 0.014
>2 lanes 58 17.69+6.99 58 17.06+8.24
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Table 5. Multiple linear regression between indoor NO,
concentration and house characteristics, outdoor
NO, concentration

Indoor NO, concentration

Variables Standard

B p-value

error

Constant 7379 2407 0.003
Family number -0.540  0.523 0.305
Passive smoking 2586 1324 0.054
House type 1.656 1550 0.288
House age -0.174 1421 0.903
Road type near house 0266  1.257 0.833
Outdoor NO, concentration 0.574  0.084 0.000

AL w(Table 5), ¥ AW NO, F=o FlsiA
Ehd W e 49) NO, $5E0] 3 (p = 0.000), 7+
HEAE 9L £ 7Fs4o] Y Aoz yehgtt
(p= 0.054).
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