2(NOy)

s}

<

A

3521 2ol e o



L
;O_l

J:
T
L

;O_l
!

ol
ald
HJ

Q]
=

]

o

v

20063

o
L
;O_l

L
;O_l

o

ﬁo
)



S o 51
1‘6‘]:’
AN
o T
o =
ll:l_
5 9]
F A |
—]51
- 2l
2 ZARS e)
| OJ 1
SRR
= OJ
A9
A OJ
AAL
)

1 ‘_F:_"
6 =
OO



el 2
O

&2 5 71 7+ A

=1 0]

e

o
af

3l

ofy
sl
)

el

T
o
7

0

LI

1A 1

AAEA FAFE-R Y T

Al7E 1A

A
_WT
4

o
e}

o

<]
)

o)

N

i
)

o

e

AJm
<M

|
o

</

T
of

i oy

o

A2

hb

)

el

al
Al

3}

)

3]

@

of AQE ol
o] £ el o

o i
=

=
=

}

o}

T

L

.

L

T

3}

)

, oAl

Apale] Azuch BN A
% obwld, ofvld, d3 B A

}

Is]
pal

4o

!

TR

e

N

—_—

o)

2

A AL o2 A A BFEA

S|
1y

[

B

ol

b=

-
ol

ol

ol

)

AJz
=H

~

o
=/

X
i)
—_

NH

o))
~H

Mo

)

o|J
ojn

=

%

e

ol
alhal

wWr



oH

W

Tor

B/

ok

—_—

ie]

1o
=

o
i~

;i
G

=

o

o

~a

o
a]
o
Ko

o

A g,

7K

)

™

—_
o

ToR

ofp
wr
o

o
st

™

npxEto 2 A F7kA o] g o

o

K]

A A

!
NF

ofy
E

of

w
o))

I~
—_
o
4r

of

OE

Y

)

el

BlK
%

2006. 7

)



&l

0n 10 ©O© O© O >~ o O O ©
P

18
19
23
23
25
25
26
27
27
29

21
91

A

h

A7

7
}\6]

of

-

7 7] 5 ¢

7]

5
! Juuﬂ

< T

%o <) Xe
o5 &

SI=1
=

A}

A A
R
17
7}

=
Aol w

ke
o
0]
=
IRE]
e
«]
4

ruzel

oo X :
R L

-~ : ~
<° ol Ho m° X o ﬂo "
= o T —

)

A
=
]
9
[e]
S

-
T Yo
oW

o O

N

T
B Mo H o

= A5l u
I

~
Lm_l HT_ 7L —

o BN

o - N =

é_]
|
Al
2]
.9
%%L
70

7F. NO29| %=
W A e)
i
7] % 3}
7}
1}
5. NOq
7t
1}

H
AT &
+
]_
7k NO

e

7

1
2
3.
4



=

B!

ol
w

e
Ak
ﬂ

o

o
-

49

ABSTRAST weoeervereeserstrereserensntrissunirisesessiisnsesiatnesisosessasntsessstsresesnessesessssssanssssssssserosessossasses



10

A A B (Somatization, SO e

1.

hyA
ar

11
11
12
13
13
14
14
15
15
16
18
20

21
22
24
25
28
28

EEEEEEE R
S ~
A T T B 21 R g
S S S S S S S A S Xooi o m R
R S = ¥
SR IR
P S T S S S S S : o XKD
Sl oMoy T -~
SRV N R R A S e B AP R e
= b =5 T i N ©), T
7 S S S S © N B [ o] N No
) HE - g b @)
= < P w7 =)
RSB e e B B RS S )
con AP ¢ R :
S DI N Vi
FEaipgtgsRT iU g8
Cm%X%n@swmﬂ% ooz 7o
IR R A I
= S To —_—
2882832 ma kW ERE
w 5 3 = = ©° & 9o I R o = e
w(%amhaw.s%x Sm ¥ % T oo
o % & 2 o 5T Tz 0wy
@ﬂwmH%@(dlm%%Eﬁ%ﬁ%MM
No &= 8 2 zoaw e e &9 o = A A
o= I, R 11L7UEAqu1ru1mu€Ooo
I S B M R e S RS A Rt
RoE ok a o Ho B R X — N
.o K L LS A e T8 6N s S
AN MmN < 1O © - 0 O A o o o o = = o~ = = O

b eI I =R B e

hyA
it

22

hyA
ar

I

hyA
it



]

Aol &
18 2. NOgy Bad@E(IM) weoeeeeeessssesssssmssmsissisissisttie i

a9 1.

¥ 3. Analytical diagram extraction of NQg s

1% 4. 12 NO29
a9 5. 22 NO29

.

=]
TEE

.

=]
TEE

22
26
99

O
i
Nr .
WA
[aN] \Dv‘._
o
w2
O &
WY
&e Ho
N o

W R

vl
<7
<
o

X

~N

i)
Hr

~
;OO

™R

31

IR IS S B

33

2]
=1

_iv_



o

pR

o] nxHUA, dWEr] A3} 7

Zolx vy

A F 5ol

~
el

<

oy

rvze)

Ho

Njo

upebA,

ﬁ
o
oo

"

ijN

: NO2)ol ot

4 (Nitrogen dioxide

EE BRI

e

=

EEE

471 R

TR A A&,

=

2006 44

-
L

o

9
A7k F4, SCL-90-R¥% #A71% AALE

=

of o

o
]
N

AR
pall

B

o

- 22 NO, 558 &4

= A 13

o

i
o~
N

vzel

AW B 9

ERERS

L
70
el

ol

AT ZAZE AW NO, & =0

|

il

ﬁo
B

ol A Bl

Al
=

Az o

Fa k. NO; 5%+ filter badge type?

©

ol
=]

=Abg, 744 W

Ao AHgol R, F

=]
)

47) Aol

g

ps

371

SER

of i

= 2=
, © 1T

P
T

|

2)

9 9]
passive sampler

’

=]
T

SEE!

=
55

she] A

&

A}

A AHSCL-90-R) ¢t #

tol A7

)

W (Spirometry)2 ©o] &

R

[

©

ANOVA, 3] 7] 4] (regression analysis) &< A A

Nlo

i
o

AL
OO

)
23]

ﬂwo

T

e}

s}

Fol 29

28~ 584 &

o ol
sk7F 70%

=
=

7

aho] A7t

T 12A]%F o]

3

Dz

=
5

3

T 78%7}

o

Aol Bul= Aoz eyt

24 3

=
=

394 o]

2)

N
=

]

714

gl

40.01+13.92ppbol ™, 22 k& 33.87£10.85pph= EF =y A

o
R



1] (87 519963 ) 80ppbo] 3} ]

N~
N

}-

of AgE A

=
¢}

)

# 7]

-
R

Fol pebu

¢}

+ FEVi, VC, FVC, FEV/FVC® 47}
o

39T}, FEV, FVCe

A7b =7 dEs

256, 22 NO2§ = 2.69°]™ H|nl

A4

A A o

el
Jo
=)

vzel

Mo

A4 o)

2 3}

Aol A 9

L

A7) AA

-

Eq’u

-
ik

3 A

el
)

e

717 o

ol
=

A 3}

SEED

) o]

ol

(e}
- vi

|

[e]
RS

(SCL-90-R), #7]%



Z7ksk tEol A

SERHEEE

774

=0

ar

H

o] 9ol &=

o

il

—

alol

BH

ol

Mo
)

v

—

jN)

-

ﬂ.o

Tor
o
o

AL
OO

, 1989).

=N
[¢)

2 TH(Wolverton

al

H Aol A

9]

)

=3

g]

1292 3k7]9)

7

o5} e o

A4 (NO2), oF32E7F2~(S02) 9F AF

hyA
i

71 8= (VOCs),

WA EE §uy

wol

A} A ol A

=
=

(COy) 282 A

o

oF
o)

] =(HCHO), #+=(Rn),

S|

T

Mo

lom, o]

914 o)

o1 4 314 2 (NO) 7}

0

ox

™
N

°]

27

ol

¥ 2 A (Dockeryet Spengler, 1981).

A ol A

AAL

71740

eE

2% b 1T Mg A

A



A, 715)9] daelAd oAy oA Az Fd5= 2d 22 52
=

t
22
o,
ol
o
)
(]
fo
=2
2
Lo
(22
o
e
flo
2
2
o
Lo

[
12
)
il
e
i
1o,
2

oA A (NO)E FaEd A 4% 2dsi7iy @449 AE9
2 Zdtag Qe Hd S5 54 AAAgH A ol dolstes Aow
g A Aok AT Abgre] 0.005ppm ©]4FEHE A (NOo)oll =&HW 71
A &= HkSo] F7 Ea 0.7 T 20ppme FEol 10E7F Z2EW 7] 3A
A= S4o]l yebd o dtl(WHO, 1977, 53], 1987). dUdE2 35

B7h, SAH, A5, AR F)NA B 1F FREES A 90%0]
Be AN REE fAEAY wEA WY =FR AT AT
GG WF bsA e FRAT. AFALNO) wEE AW EF/

:Oli_“
Z
=
kr
e
off
ki
lo,
0
S
!
©
S
X
N
__)‘4_2
=
il
ol
&
i}
%
%2,
(o
=
5
flo
rO
g 4
=2
>,

4 vt BHTH(WHO, 1987). 221 32k= °F 0.5 ppm® NO: &%=
A Rkl o, 05 ppmeolste] W FRoAE HY|Fo] AadctE AL
2 HuHQtH(WHO, 1987). FWdse otiFiEdl A {712~ (LPG
Liquified Petroleum/ Propane Gas)®} H3HA7F2~(LNG; Liquified

Natural Gas) @A EAE = ot st A A& (NOo)7F Aol A B2 A ts

Lo
A
oy
o2
oot
=
ofy
fo

HulE FR ojde], ) & oagdes B

o

(Spengler &, 1996, Hoek &, 1889; Kiyoung Lee Yukio Yanagisawa %,
1993). o] At A(NOo)7F #7152 7|3 A 2 HAo 9IS F++ AL

= dyA o] vl ® AT oltsEA(NO»e sk ol QAT



Tor
B

o))
e

)

o
A~
ey

]

By
)

1 &3 9]

Z1HARE A s

’

ol

=
o

# 7]

X
%

B/

)

© 2 100ppbe] NOs, 400ppbe] NO:ol

o] FEVi= 543 23 FEV7F 7.76%, 8.13%

[e)

=

A

J)

file)

],

A

BEEEER

=

AT=

o

© 2 e tH(Tunnicliffe, W.S. et al. 1994). 18} o]1t3} 2

ij
e

AL
1o

ﬂnﬂo

sl

—

<

%

™

.
o

(Health outcomes)el] t &} <]

9/]

]

3} AL

Al
=

]

Lohr¢} Pearson (1996)°] 71 ++H

-

L

2}

5

i

0]
hal

ERER

=

=

HEmil et al. 2001).
2]

K
1l

<
P

0
K

1 T
AEdE

w2 Aol A

I A A e

i

} 9l tH(Lohre} Pearson

)

B!

Zkol M

o
50

ol
e

-

79

B/

wheh A,



~
o

N
iy

A, Aol

A

AW NO»%

=

fu

ol

1
i

042

2

A, 3t

AR, 53]

j
=
beach,

o
w

oy

)

G



1. 849 &
w A7 AAls dRtrA e A=A gl mE o] 4hsE 4 (NO2) 9
TERE e AdFFE dder Hrle dAF B AEEAE 2SR
AdzEAL = Aes A48T 7 ' v H S E EFske] 13 A4l )
al AW oAt A w=, dVe B AEERA AU SR T W
A duEux o
AAAQ A9 52 e 2o 1)

et I3 =R g

| | | | . | | | |
NO, s & Health effect NO, & Health effect

T FEYV ) C iR #ATN D
Indoor air SCRE‘QO'R Indoor air SCRE‘QO'R
personal HIls NE personal WS NE

1 |

1 1
A2 (FY & AHY HIX) B8 AZ 01X

| I I |
NO, 5& | Health effect NO, 5& | Health effect

Con B3N O P EI
Indoor air SCR;QO-R Indoor air SCR;QO-R
personal HIls NE personal WS NE

StEIAE3 Ol &S E A (NO,) s 2t &ed Bt

oy 1. AFe B



B oATE Qb AeAgEeh), 93 2 ANEOAHAGE B
o2 B AFd AAsI FAFEA oW, 200610 49 17HH-E A2 9 (28
) WgoE AR 48 WAA 14 AEA Y % AHePE 57

1o 7)1

I H7ls HAbl Fold FHITES i er dto] 59 150 Hes 4
7hg el wiAlske] of 270 Fofl 234 A ALE AAsEl e, 7414 T

Vs AA R RS v HAG Y
3. ZTAIYH

7l. NO,sx &4
badge case-“

J

clasp

diffusion-controlling
mal

26mm

absorbent sheét

|

19 2. NO; Badge(mm)



o
=

ol
ol

ol
Gl

Cellulous ©] #] 9l

T AAA=
Zolt}. Pre-Filtere A2 4& 3o dal 4% 9

=
=

o A (& %1 A PFD

—~
o

el
oV

o
A

ki3

FEp A M 7Y T A

-
R

A olal, o] Pre-Filter

K
ol

Je
_

=

woll olgfg Tag o

4 )

1513
=

AR AVI2 ZEA 105CTY Dry OvenZzol 244 7+

=
=

2 Q Z=o]A]

il

S oA FoA AAAHOE

ol

N (20% Triethanoanine

o] 0.25me &

shol ohg

o =
014 9]

2 ol

o1 7] ¢

ool

N
=

(TEA§Y))

HA A =

A ol

0] 7] 9]

_EH

& A o]l

o] 3}

o
¢

o179 3

_OA

bol me AzAA T o] 1 HH ot

)

24

Lt.

A 20vol% =84S Al

K

[¢)

S
o =

3} gt g8 HAES A3t 9

°F 700ml 2

=
=

Sulfanil4t 5g

9] H3PO4Z 7}

541

0
ol

o]

ethylenediamine ©] 4§

.

Badge-Case®l A

=
=

o) A

_EH

kel
T

ki3

Zg

s fgrjFoe=

Filter-Badge

A

7 o



>
[
T
X
flof
iy
2
N
b4
flof
iy
2
>
O
@
=
o
wm
(@)
Q
By
N
N
)
e,
I
u
ro
o
o
uls
i

e nox 10mE FSich RAe] HEB i 4083 FE= B Ay
ool b vk wiE dAjo] 4RIt SREA Fonmw ANk
Tt WA 2EE 25 T 30CR  fA%HR AT BAHL

UV -Spectrophotometer& ©] &35} tf. w2 o) & Sulfanilat 5g2 °F 700md

e
—

Tl =U Y, 50me] H3PO4=E 7hstol & E§sbar, o]

o

wt% 9] N-1-Naphthyl-ethylenediamine ©] @4F-& o 50m =S 7} %

_/I:
£ 7Fste]l 122 stk W] 5ol A 2441305 ¢ s AA AW et

UM

fa

o FAAGBIU &1 AW gL Ao A HEF B4
A

U.V-SpectrophotometerS ©] 83} 1t} 48y &

o] 2F5}H A (NO2) ¢ F =AM a3 2

C 1 o]4b8h 4 4 (NOy) 5 % (ppb)
A BNE AR HAe] FY
Ao: BAEE AR FAAe FRE

Sampling NOZ2 Filter Badge

Cellulose Filter

SrAHOH 1 OmE

(Sulfanilic Acid 5g + H3PO4 50m¢ + 0.1% N-1-NEDA-Z2H(CL 50m£)

4‘ A0 min Standing

Analysis by uv Spectrophotometer at 542nm

29 3. Analytical diagram extraction of NO:2



Ch ZIOIYMZTEAA R dZd=E9 ity §Y

ko] A A A &7 AH(Symptom  Check List-90-Revision, ©]3 SCL-90-R)

Parloff¢] £ #7+3# =(discomfort scale)E ®}® o2 v =] Lipman

(1969), Derogatis(1971), Derogatis 5 (1976)°] <3} 7/f=¥ A7] X 3124
AR Bt ERA vakd AR dAdSES 2Fea U o] A
Le gwolA g, dud Fo] WY ZFEstete] oln w2 WA YA
To Aol dolA Y wkgEA ol FR dTEHAY. AAE AU
4% - AA| 3 (Somatization), 75 (Obsessive-compulsive), ™l o7l
A (Interpersonal  Sensitivity), & (Depression), % ¢F(Anxiety), 24 th3t
(Hostility), & X% ¢ (Phobic Anxiety), % 3 Z(Paranoid Ideation), %4l

< (Psychoticism) % 7|g} &%& 233 F 90/ w0z A4 AT
T2 FAHENer 727 stve Ag AR F
S Rt $HEAES A 7Y Fob A Ao Ao ue ‘A

I=}
gl 0%), Rt Adnad), Wints Adoed), # Aske(GH), ‘of
o

F AP (dd) e 58 A= HAS oA Ho Jdow FEI dFvh
STE ARG FETdS Yeidt. 7 JdAHE Qo HA HAEAF
(Global Severity Index), X®Z%% A% A5 (Positive Symptom
Distress Index) ¥ ZF&%4 37 (Positive Symptom Total) 59 3719
AA 2Ap5ol oA Ay ddA SASE H7 & 5 UEF Ho Y
AL Az A, =4 dF5E EA A= ANde v9, &, HE,
714 T BEFAoltt. 5 AL AHA, $HH 89 A goer H
Arlo] HuA dFHoZ 3 MNAdSE 5EA A 55T A, 2134 54
SwA AAS SAste AAE AAA, BYA SAol xFHE HE 99
ojgtil & 4 vtk ey FAE o] & Al YA wet AAS o] e)
= WAool g2 A2 AAed wef AAHAN 499 AR H HFY
TH7F gdstez god MEer F8Ea A X A AAAA
v AAA, AgH Jodes xHE = AolA T HAAQ A o] zta
U YHE o #9d] & F dva skt



B oAT gagAEe] FuH A%
(SCL-90-R)& 4 A, 4
AT HHS 98 7w}

ya

-

= [e) e}
AEZRAAMQH L Sy 2

]

o

we,
o

ofr

ol

e
-
)

£

o

>,

=

av)

o

>

>,

1o ot
>~
>

g wg 24 o A A%
e FgatA AT

ez}

AR

*

o 12-15% otel 92 Z shojof Fr}
@ SCL-90-RA®e A%ad ARAL AgsnAd 84 2439 @3
gaelE 9070 Fae wglel A4S sholohaul
® =40 ATe AAGA wARA AW, o] Aol AzsA 07 Aol o

Voo df Fge v 2ol 971 =49 ( Symptom Dimension) o
[e]

oo FE, 5 5 AAH 7
2 4ol vt

TgHE = 3 g &
1 H g7} ol th
4 AXNHAY A7) Fe] drt.
12 7bEoly Aol ol

27 | #Y7t otz
40 | FAAel AL AL

12 2%% m= A4% ot
18 E4717 AR e

49 ol A AY 2 W3 u)7b gl
52 zo] AR} AYAY A LA Aa.
53 2o ® golEst Aa A 2o

56 Bo] o 297l Pol fn,

58 Bhe 7} %45

_10_



(Obsessive-Compulsive, O-C): 103}

2=
T

g o2

1
L

3
5

fel)

217

o
de
=)

ofp
Njo

or

(Obsessive-Compulsive, O-C)

ay
. !
AR —
Ry =
T oK Bl o
H _ =
— F 0
) N = ol
n s o
L —_
o A LW T " w°
o ) _~
=|°” =i M W._,._ o)
—_— X 0 L
X BN
. ™ 3
oo | ofp oy
= o o)
o . od s S
< ) nH R % - X |
=z o oo iy s
~o ﬂ_,HI _,&ﬁ i ‘:L o
G o T D e
~io —_—— N e} =
— o8 — o N . B
o] ~ = i o — ﬂNE
NI L K
oM 3O S o Tl
N g™ o=
NI
e R ol T S R
TR T K B oop o X
PN BTEETWRE N
of
mL S o0 0 IO © — IO LW
ol IRCHEALENR T SR B S O To e
sl

5

( Interpersonal Sensitivity, I-S):9%

A

3

@ Hderl

|

thelzbe] wAol A e

1 o) W1 A (Interpersonal Sensitivity, I-S)

o9l

3.

22

e
. ~/
oy o
~ %u._
T
™ Lfm
iy =3 :
e )
o o
b ﬁo%
_Jntzr.ﬂﬂﬂ/u
o B
dlo R S
R =
= r wZI g XYz
o Eurﬂn%mﬂﬂ
ﬂv.o ,mLﬂ Llﬂlcﬂoﬁ\ulﬂ
B PR T :
= T Hﬂdr T -
iGN LA N R =
‘W{U‘_Ll O.A;_.m JIO#Eq
2ok TN 5K
SR gl
R e o B B
ﬂmﬂﬂaﬂﬂ%ﬂ@%
goe o W oW o oo
(=l = W= S B w1 G e
—_ ‘I\LI\LI‘WU —_
<o N XX - X X
wore T o oW R o %
o TR FT R T
of
mL — <t O > — = OO M
ﬂv.o [a\EENap! M o mn <t O O -

al7

- 11 -



5}

(Depression. DEP): 13%

o
T=

o)

@

B

& el

To® Yeys 7lEoly

)

X
A

_

<0
Njo

o}
Njo
oy
o

"
<0
oR

N

X
of

ﬂmO
!

4. 9% (Depression, DEP)

hyA
ar

v
i
cl
i
~
A
. 5
) - -
o U_IUF
mo n T oy
~ B T ﬂy
el )
TR o 03 5 TR o ) )
=0 o <.
N S el
wHR TR TR R W
TR T O R RO R o W W W R
<H ! :
I R R
Fldr o A X B R oM P T X T XA
T RN RTKFTRXEERE R
ol
o)
Sl ¥ 00 © 3O O A N S+ O
100 — = A AN AN N Mm MmO D~ -
a7

5}

® E¢F(Anxiety, ANX): 105

- 12 -



5. & ¢k(Anxiety, ANX)

hyA
ar

iy
~
J)
et
Y
e I
QL _/11;01_
= |~ X
ﬂv.o,ol oy B R
e -
1.!.._ . IﬂE
R B g R
O S S
op W oA o ﬂu_dqorﬁ
m,r%LﬂUr T oy 4w
wm X T E oz om
B R = BN
e — P = Nd
;oo,o|o,|.0JlE
= o %@WWWW% g
TE TN R RS WD
X —
— o_H 1_ﬁ|,|,| o
s T B DT T oo o
SSRGS T
oo B OO PN R o) K omk
o]
Gl
T @ @ 0 2 Q
o — M ®» o >N O ©
al7

5

o) 7+ (Hostility, HOS):6%

S|
&

®

™

I

i
o

P

il
N_.o
_—

rvze]

or
X

vzl

-

ild

6.7 o 7+ ( Hostility, HOS)

=

ny
~ .
o -y
3 ﬂqﬂﬂ
= WILEon.Mo ﬂl
N o o S
100 ﬂlot o s
u..ﬂi Nfo
UT OTc ~H ﬂ_.um
oy ko
,o|0AﬂA o
zm " w o ol
S A_lurnm” ur
Mooy T T
T T T
oWE T DK
o e o mum o
M Ton
< X o o
;i
)
o =28 868w
Ak

10°

& oF(Phobic Anxiety, PHOB): 7%

3L
s

@ &

B
Mo

diasy

3

3

X ke

oAl ¥ =

L=l
o =

CEE!

o] AA

T

_13_



& 9} (Phobic Anxiety, PHOB)
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9. A 413 ( Psychoticism, PSY)
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AT HEAEY 7HAH 387 NO2o % SAY sAlo A7 A A4
FREO AR S DA AASH, ANBASA, FeU5H dao zAl
dnA shdlen, 74 546 me Wes w119 2o,
E 1L AT AEE AwA 54
o v &
o] & 7 5\__‘:_ 1 S /“f Z] B o o I Al P
7H?_9/] in‘ﬂ"——zr"é %, ]"—TL =, WLFHFT T, = ov/] T T, L}]Oﬂ i
RU= Al7E
A7 g, FAHAT ALE, A ALE, o &
Ad 87 TE, AU FAA, VE AE, 2YAT, SAH ST,
2455
= —
4. H7|s AAM
H 75 AAe d& = =4 H(Spirometry)= AF-83 9 o,

=

MicromedicalAt¢] MicroLLab ML3500 printer spirometerZ ©] &3ttt =
AL AT A=Y 7HReA A AAsden, A dA AR
A HAMW S Fws] AWty AR dx Aro] wet & 54 A
o W dAF & A7l G5 HAE AAEAT. AVl sAA A A=
o] yolop Ay A I AzEs dHI T AdAHE FEHdA I
b= ke AAle A HUE F71F Fo EFow s 9A sx
mouthpieces Yol EA & tha F 9 mouthpieceol Al +7]7F M A &E=
= Foetu A vgo Wy Zzbe tiste] 23] ol AAldte AT A
Ab gEel Aol 7F5% ojuie] A %Oﬂ/ﬂ 7V =717 ZE Ags A4S
Agetdet. WA #H&FH(VO) Aol = AderE Adgoz A
# 7] #(total lung capacity)<
volume)F 74 $##3 T7|3E =

47 wt@d AR AT S Fol T7IA Zhsd Ao AlA,
““}EH], AA 37 =95kl 3% o]4Y IVE AFSEE v #H7

KU

d

HN JlN‘ ifly
o
2
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SAA Ao ASA, 9dAY volet A AFs 1Hd A S5A, odF
Aol gk ASA ] Wl EEo] AEHH

2 AFdAE H7s HAA SAA FoAA 7] e AEE MY o
WskA wredslE W42 VC, FVC, FEV,, FEV/FVCE Adgadon, 7z}
zhe] Ayt ASA, 9G4 voloh A3 AAS el g o534, oS54
of thgh AZFAe] wEe&R e

@ ¥ &= (Vital Capacity, VC)

ALdFE Jog 275 9T FH AYHow A XA 8 E71A 27
£ g #H7lZFolnh

@ =94 #H &% (Forced Vital Capacity , FVC)

=EA AdFe AdF AN AGFde Gy Agger FYT
T Hog w23 J2u E7A 271E @ dr]) o]

@ 1% =84 Z71%( 1 sec forced expiratory volume, FEV)
HATdFoR FYPT F 123l 24 HAggos w1 Jxa 744 &
715 3 #H7lFeln A =Y TTFoR 775 HA dSFA 7he-d

b A7) el 7HE ol olgH = ASAH oAFaA

@ 12+ (FEV/FVC %)

FEV:9] FVCel tid v 24 HF 1005 w3ste] %= vepdch 14
oA e FEV05%+ 50760%, FEVi%+= 85%c°]%, FEV2%x= 94%,
FEV3%+= 97%°1™ #H 474 @717t showd FVCrE dojd o iy
g2 AAol A 03]34 Aol dor sl dv. FEVi%®E 43 7%
Ao HAEole F8& ASFA ot

- 17 -



b A AMAd EHoR du, ATAS, BEE, AWRT,
Aol A mhE Al tste] :Abse] Eizel emdth EAF By
Ae BE AY FRE GHOR HP08E A9H 54 0 Ao g
Wge A FUE 2 A% AF e 8A0A] 58A7A o] g elolu], w
A7e) BhFF 79%7k 3940l tel HaE RoE ey ATaHE

/é1

3007kl o] Fo] 43% = 7hd woka,
Algkelst 7lEo® 3§
70%7F A

59%7F 2

Ly & N (%)
<394 26(70.27)

A 40™49 3(8.11)
=50 8(21.62)
<2009t 6(16.22)
M 2007300 15(40.54)
>300 16(43.24)
PRIt L& o] s} 11(29.73)
o) Z o] 4 26(70.27)
Ao om 2 15(40.54)
;o 22(59.46)
Aol A B A7 <1273k 29(78.38)
> 127 2k 8(21.62)
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thatol z=Abskd o A
of 5§, WaFAle] AFg-of

CFEAE, H W FAA ol R, Feo F, F50 bl 24 Y

i 7+
A A 12 A7) o Fo dial] 3R A 54%7F A3V & 304 o]
57178371 Apgol ol sl 92%7F ¥ HAVE A
S3tA v BoE vEhgow, WAL ofFol s 81%7F WA
] T Aoz yeyn. oqdFEe A dEsiAe &
TES A we AR YEwon, 1 Fd9
TFE A Ed SHAY 75%7F 7Y W 9]
FAAZE vt FEekA. AR Wl 7S] A= el i E 75%
7b 71 A Eol 2aFolsh, AFEe AL did =& disiA=
59%7F 1A ztolet e %282 vt T . =
2 2 A9 65%7F 208 el £3ka YA, 65%7F 6% o] F
o AFsta de Ao ey

-

(B ol mlm
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T8

N(%)

> 30+
30760
<70+

20(54.05)
13(35.14)
4(10.81)

> 30+
30760+
<70+

2(541)
3(8.11)
32(86.49)

3(8.11)
34(91.89)

7(18.92)
30(81.08)

%o 42 doi4a %

4

2(541)
35(94.59)

Ho

—d

9(24.32)
28(75.68)

Ho

—d

28(75.68)
9(24.32)

e

<60+

6071203

> 130%

22(59.46)

5(13.51)
10(29.03)

AN
o
o,
i
o,

<299

24(64.86)

13(35.14)

AN
ox
ol
i

ol

13(35.14)
24(64.86)
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3. NO.9 &

7F. NO29 s&= HI}L

2449 NO, $E F 4% A§o2 A% 14 48 FAFEe
4001139202, 23 A4 H HitFE 3387+10852 FA Ko A3 F7]A
7]= 80ppb(24hr)elste] FEwEXE YEW O™, 12 ko] 2xHT =o
U FAACE FostA ot S Eldel vERS
¥ 14 239 NO, & ¥ (unit : ppb)
12 NO, 22F NO» Sk
(719
Mean+tSD Min ~ Max MeantSD Min =~ Max %7;/]%)
A E HE 27 41.7+151 124 ~ 73.1 34.1+£10.0 16.2 7 56.8
A= MME 10 354494 232 7 548 332135 176 T 597 80
77777 @ ﬁ]ﬁ?}}ﬁﬁ 37 40.0+13.9 124 ~ 73.1 33.9+£10.9 16.2 ~ 59.7 (24hr)
P-value 0.2242
SD : standard deviation
m :hlU
a c
!
[T &

b, Dew = 13,82
Mean = 400
M=37.00

Sitd, Dew = 10,45
Mean =333
N=3700

0

U I VI 1 N1 AV R 0
150 &0 w0 40 B0 BRD RO

KR B00

150 200 &0 00 EO 400 450 SO0

Indoar NO2_CONC. (o)

a9 4. 14 NO29

Indoar NO2_Conc. (ppb)

a9 5. 22 NO29| #5232
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14 249 NO; 59 23 548 NO, ¥=9 Juu
2

o] Pearson correlation coefficient® AA|dta, =1

-0.20471% &9 daAFE ey Fa e o= AHLE 79

TTOo 2 YEYA G UT<ELG>, <1-H6>.

l:hi
)_A
Sﬂ
)_A
ﬁ;
_llN'
>4

¥ NO: w&=¢ 22 544 NO; §=9 Fuu

AEAE7HT NO2 &% 1.00000 -0.20471

A& A 87 NO2 5% -0.20471 1.00000

0 20 40 60
AMEXMZIIF NO29 == (ppb)

80

a9 6. 14 54" NO: =9 24 F4E NO: =9 4

rri

Al
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Lt duio] &dH 540 OE NO9 5=

1) AU YEEFo| OE NO2 sk

A A E o] Sii— 7}?7} 8w o] ™ Eﬁlz*oi oA e gom, AU
A Eo] 27 o] e 299 ol FAA o' FostA = & U

oAl AT *4% 9] 71E ABoRE= AEZ LI AN 67 0]
4 107k o2 A HAow Ay AW NO: $x9 Hd
49.17ppb= 297} %= AA Hit gk 40.86ppbx.th vtk AW H=7F 30
3 o]io]l 2W oy, YmA = BT 20729 A AFsa Utk olE T
HoR FFowt fFolstt thE A2 FofstA e &gkl
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% 16. A 8747 EA ©E NO9 HE9 Xo (unit : ppb)
NO,
=4 B
ooe T N Mean Min™ Max P-value
s >60% 2 50.2 2727731
34 (7) 607120+ 3 40.8 26.17575 0.0783
(NEH8) <1208 32 393 12.4765.4
g 7 44.9 2277731
WA Abg o] 3 o N 6895
A e el = 30 39.1 1247575 0.6895
B 3 343 1247575
3+ A A& w
PR 2 34 409 2277731 0.2974
g 2 479 2277731
of 9+ 2 T 6
hess oS 35 396 12.4765.4 0.6494
) o 9 383 2277731
A fae: T 2
Al B 08 402 1247654 0.6529
! -
- e X 29 40.9 12.4773.1
7IE A 2 8 952 9327972 0.1712
<605 22 385 12.4765.4
g A 6071202 5 446 3187575 0.9413
>120 10 411 22.7773.1
<19 3 535 3637731
=4 95(7) 20729% 21 348 12.4756.7 0.0039"
>30% 13 453 2277654
<5= 13 459 2737731
=2 =2=(=
T8 eTE) >6= 24 36.8 1247575 0.8911
<47 29 388 1247731
A (ﬂ% .
A >5v 8 445 2617567 0.9316
+p<0.05
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4. H71s3} NO; sk

7. 4E ®R0| ME HIISS 28E =A
AEAgo] W Wr)Fe edEE Ui 2o Agm xAHoH,
AEA Gl wE FEVielA 12 54 B @ 4439 W8 23 NO» 5%

=448
gk 2670 wow FVC 12 =3 Ho gk 3239 Hvl&] 23

NO: 5% Hi @ 4160 =2 3t& HoF3 Qo

S

v N (13 NOp) (23 NOY)
Mean SD Min~ Max Mean SD Min~ Max

Nedg 12 443 4655 2725 267 4069 274
qgmas ' 10 250 041 23 271 s062 17

Nedg 12 424 +101 276 349 +1.16 276
qgwAs O 10 412 102 36 389 159 27

Nedg 12323 +032 34 416 +099 35
qgwAs O 10 343 s055 34 438 117 37

4248 pryypve 12 14288 22499 697857 6551 +1391 40783
qEuAg % 10 7646 +1237 53791 6467 1767 31785

SD ! standard deviation
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L. 2@ =0l THE HIlsol 8B

NO.9 Fxo] W& #7559 WasE w7 9sle] AR e
AdE oo #1180 YeElUdn. Ad F 14 NO.F=7F FEV,, VC,
FVC, FEV/FVC%, Z7te] #Ht FXE& 256, 4.19, 3.32, 77.62W, 23
NO»5EE 269, 3.67, 426, 65.1% 12 =Aol| vl& =4 vgoen FEV,
FEV/FVC%7t 12 SA4 A FAACRZ Foe #AE Hola o
AAorE EAAOR FolatA ok}

# 18. NO: &9 #7159 9374 A3

. (17 NO) (27 NOy)

B B SE  P-value B SE P-value

FEV, 2.56 0.081 0.0353x 2.69 0.043 0.3984

vVC 4.19 0.031 0.1595 3.67 0.020 0.3975

FVC 3.32 0.073  0.9729 4.26 0.027 0.9416

FEV/FVC% 77.62 0.003  0.0240= 65.13 0.002 0.6525
"p<0.05

FEV1 EIVC

4.5
4
3.5
3
2.5
2
1.5
1
0.5
0




5. NO; sk2 Zio|gurH

7. @54 dojgumt

SCL-90-R< A4l =
ATt A= 258 XFEA A S

AT (07), Ak Ao 13), AR A (27‘4) ‘B Alstt (33),
ol Attt (45)9 58 HPE A Hol dvk 9he ZHz e FA[A
A 3} (Somatization, SOM), 7+HF=(Obsessive-Compulsive, O-C), th2ld]
WA (Interpersonal  Sensitivity, 1-S), %< (Depression, DEP), =<t
(Anxiety, INX) A th7F (Hostility, HOS), & *E¢ (Phobic Anxiety,
PHOB), # 3% (Paranoid Ideation, PAR), @ 41% (Psychoticism, PSY)]
2k 3 A EA e B 23 R OCAAAZRY 9u e e @
zke] 78 Ha4E goto] gl e Hdstsl HaE /&%é}ﬁu}.

A

o= ABr A g Aol e gholw, FEA A%
]_

o

VRN
X
I e
o
2
(L
(3 ol

° 2+ 9% (Depression, DEP)Z°| 6.022 717 o
A A% (Psychoticism, PSY)54ro] 16112 7Fd =A Ut dA #H
= 11272 EFFEHE zolg HoF1 U3S & 571 dom, AE448
Alel Ao 2= FXEEQ (Phobic Anxiety, PHOB)S Aol 4.09=% 7173
SHA vgko ) AFekE (Obsessive-Compulsive, O-C)Z&7o] 12222 wj$-
=A USSsS EAFa dow, dAA WS 7512 A EWA A BHus
AAAoZ A Udas BAFIL Ut o= AEY H8o0=2 A3 4
Al Wtz B 4 ow AutE oiddulA, $2F4e Ade
WA= BF FAE] S 319, 200 YERH AL QLT
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¥ 19. o]l A A XA (SCL-90-R) 2 4 (A% nd4)
o = w34 Mean SD Min T Max
Al A 8} (Somatization, SOM) 12 1375 1162 0 ~ 46
7= (Obsessive-Compulsive, O-C) 10 697 11.04 0~ 54
th 21 o 9 A (Interpersonal Sensitivity, I-S) 9 6.76 873 0~ 40
%< (Depression, DEP) 13 602 11.70 0 ~ 57
E- ¢t (Anxiety, INX) 10 13.33 1319 0 7 53
A7 (Hostility, HOS) 6 10.70 1297 0 ~ 56
FXEE 9 (Phobic Anxiety, PHOB) 7 12.72 1291 0 ~ 58
A F % (Paranoid Ideation, PAR) 6 11.17 1063 0 = 44
A 2% (Psychoticism, PSY) 10 16.11 1183 0 ~ 58
B71A4 %3 (Additional Items, Al) 7 1514 1274 0 T 53
Total score 90 1127 137 0~ 58
SD: standard deviation
H 20, o]l HA XA (SCL-90-R)2] T4 (A& AHE)
s = % Mean SD Min T Max

Al A 8} (Somatization, SOM) 12 1014 965 0 ~ 47
7 ¥+ = (Obsessive-Compulsive, O-C) 10 1222 1224 0 ~ 42
th 21 o 9 A (Interpersonal Sensitivity, I-S) 9 829 960 0~ 38
2% (Depression, DEP) 13 898 1065 0 ™ 45
&9t (Anxiety, INX) 10 6.43 838 07 26
A7 (Hostility, HOS) 6.67 9.91 0~ 43
F EZE 9 (Phobic Anxiety, PHOB) 409 9.05 0 " 43
HA S (Paranoid Ideation, PAR) 532 8.69 0~ 40
A 215 (Psychoticism, PSY) 10 411 726 0~ 38
5714 &3 (Additional Items, AI) 7 888 872 0~ 37
Total score 90 751 136 0 T 47

SD: standard deviation
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OSOM [OO-C mI-S EDEP BEINX EHOS HEPHOB [OPAR BPSY EAI

18
16
14
12
10

8

o N A~ O

A Z 4G Ao = 40749A4 &
27 E AT UrAE =S
ol wep gro]l Al xge] %
Al sHAES 37F7F 1070

U AHEIaFY AART 1 4] 3} (Somatization, SOM), Z thzt
(Hostility, HOS)®] <+ 7ZtZF 0.04659F 0.0491=2 S ATH o= Fogt
zko]l 2 = AT

¢
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%21 A aFoel wel ol (Mean)
gz <394 407494 =504 P value
(n=26) (n=3) (n=8)
A A 8 AE 1448 13.33 19.44  19.38 0.0465
AHE AE) 9.81 13.89  9.79 0.1024
7t AHE 1448) 15.38 20.67  16.75 0.7785
AE AE) 12.15 19.33 975 0.0388
ol e A AE 148 10.43 17.04  11.39 0.3936
AE AE) 9.06 8.89 5.56 0.0632
+& AHE 1448) 11.24 2513  12.88 0.8199
AHE AE) 8.40 16.41 8.08 0.0595
o A& 1448 8.54 2667 1175 0.6782
AE AE) 5.69 16.00 525 0.3769
= of 7+ AE 1448 12.82 24.44  10.83 0.0491
AHE AE) 6.54 14.44 417 0.0644
TEEQ AHE 1448) 5.82 1048  5.00 0.2733
AE AE) 3.63 1.90 6.43 0.2196
AYF A& 1448 5.00 2222 6.67 0.4093
AHE 1448) 4.74 13.33 417 0.8490
A F AHE AE) 6.00 1733 6.25 0.2834
AHE 1448) 4.00 7.33 3.25 0.0997
»re B2y (HE AE) 12.31 1810  16.79 0.8158
(A& 1448 8.68 1048 893 0.8319
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Ch. NO:S| =9 ZHO|H AT Bt Thes|F 24

N

s

NO29 s%=7F 7z &5l ol ZAxda e @wite v IAEAS
A A et A A 3H(Somatization, SOM), 7H¥F=(Obsessive-Compulsive,
O-C), ™ ¢l o WA (Interpersonal Sensitivity, I-S), %8 (Depression, DEP),
& oF(Anxiety, INX) A7+ (Hostility, HOS), & X & ¢H Phobic Anxiety,
PHOB), # % % (Paranoid Ideation, PAR), % 41%(Psychoticism, PSY)ol
gk o]l ARG AW NO» 14 SAH Y v&7F 22 54 s=99 &
dom 22 % Il EF 1A F4 F& gHRTE 2%
] "9ojxla PSS e, o]l+= Al A 3 (Somatization,
(Hostility, HOS)e] FAIA o= fFogt gho] vsgkow =
2 o8 g HAFA Xt S-S dEdTh

>

3E 22NO2 =9 o] AAXH(SCL-90-R)e] @3] A4 A% (Median)

(12 NO2) (22 NOg2)
B SD P-value [ SD  P-value

5

21 A gt (Somatization, SOM) 778 0.0014 0.3693  7.74  0.0017 0.0298

etz

. . 826 0.0015 04819 8.22 0.014  0.4508
(Obsessive-Compulsive, O-C)

o ¢ 1A (Interpersonal

Sensitivity, I-S)

580 0.0017 0.5910 575 0.0019 0.5547

%2 (Depression, DEP) 657 00014 09808 653 0.0017 0.2351
29 (Anxiety, INX) 556 0.0014 0.6830 552 00022 0.2875
497 (Hostility, HOS) 688 00013 01392 684 00017 0.0419"
FTERA

i . 3.22  0.0015 05128 3.18 0.0020 0.6220
(Phobic Anxiety, PHOB)

AYF

(Paranoid Ideation, PAR)

A A1% (Psychoticism, PSY) 370 0.0016 009151 3.66 0.0025 0.5336
F7+H &3

(Additional Items)

*p<0.05

3.59 0.0021 0.7949 355 0.0021 0.4114

7.08 0.0015 0.8343 7.04 0.0021 0.3869
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OSOM @O-C EI-S mDEP

INX OHOS EPHOB OPAR EPSY HA

- N W A~ 00 OO N 0o ©

o

1Xt NO2 24 NO2

a9 11. NO; =9 o]l AaA
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T AR ATAd =AY okRtEHA S o] ikst A
TEE 14 A= 48277 41.73ppb, A= WAL 107+
35.38ppb, 22+ A= #3277}

-

34.14ppb, 21& w4 § 107} 33.15ppb, Ul

oX
N
)
1k
o,
o,
¢
o
i)
b
Z,
o
i
1>

% 75:]]%— 1;% U]X_‘]]%-/\] 1;‘(]—0” H]:GH 22]'

b @As "Wojxa = NO sk, ol e 2 #H7)s HALE H7t

L

F5, AN BuE A

199 o]st 7kl A AW NO: 5%=7F 53455 = A YEFR L, 207293 of
A AW NO» sk=7F 348382 7h vt usten SA4H 5ol e F7
Aoz o3 ato]& H tHP<0.0039).

>

W oEAoE A8 Ay F N0 BE/ ARAS AAA @ 9
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ABSTRACT

Alteration of the NO:2 concentration of indoor plant

Choti, Kil Yong

Dept. of Environmental Science
Graduate School of Health
Science and Management

Yonsei University

(Directed by professor Shin, Dong Chun, M.D., Ph, D)

This study indoor pollution is becoming more serious problem, as we build
more of highly insulated building and use materials that emit toxic chemicals
into the air. Plants can be an "eco—friendly” solution to improve indoor air
quality with low cost of installation and maintenance. This study was designed
to evaluate the relationship between different health outcomes, indoor and
personal NO:2 concentration for 37 housewives in Seoul, Inch’on and
Kyonggi-Do during From April June in 2003. The participants answered a
detailed questionnaire about sociodemographic variables, lifestyle, environmental
factors related to NO2 exposure. The NO: measurements were carried out with
filter badge type passive sampler of filter badge type for the first NO2
concentration and second NO», respectively.

NO; was measured with a small passive sampler containing triethanolamine
and analysed using UV spectrometer. The samplers were set for 24 hours In

the Kkitchen. Subjective symptoms scores were generated by using Symptom
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Check List-90-Revision(SCL-90-R), pulmonary function tests were conducted
with spirometry. SAS(ver. 81) was used to analyzed the t-test such as
ANOVA, simple regression analysis. The average age of subjects 1s 39
years(range:28 ~58years), 78% of subjects were spending in indoor over
12hours. The average the first NO2 concentration was measured 40.01+13.92ppb,
second NO: was measured 33.87+10.85ppb, both of them were under guideline
level at 80ppb. For the SCL-90-R, the 9 symptom scales and 3 global indices
were clinically within normal range in the both groups. However, the scores on
the symptom scales of 'somatization’, 'hostilty’ and ' phobic anxiety’, and
those on the global indices of ’global severity index’ and ’'positive symptom
total’, were significantly higher in the exposed group than in the control group.
In terms of the neuropsychological function and the quality of life, there was
no significant difference between the two groups. The FEV,, VC, FVC,
FEV/FVC indicators were used as a pulmonary function values adjusted for
age, sex, height. Respectively, and the means of each measurement of
housewife increased along with increase in height as a whole.

Comparing the results in FEV;, FVC, Correlation coefficients of prediction
equations in the first NO; median from 2.56; those in the second NO» from
2.69. In the results of this study, the study has confirmed the purification
capability of plants for improving indoor air quality and has selected plants
with high efficiency. Therefore, assessing the health effects from pollution
under low level, it can be suggested that using objective health outcome such
as pulmonary function test rather than SCL-90-R score show more conclusive

and clearer relationship.

Key words : nitrogen dioxide(NOs2), indoor air pollution, personal exposure,
Symptom Checklist-90-Revised(SCL-90-R), pulmonary function
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