


=%

AT HAEY =RoZ A

o

20149 12€

AM N RANEY



;OD
Nk
o
ol
g
J -
$ <
oF
=k
il &o
)A
< F T
i e B
H
"o}
-
Njo

124

2014



%n

o]t} o]

Az

gtz AA e

Az oS

2143 ]
A
=

o] A ¥ 7] 744

o

]
—_

™
b

il
—_

N

-
ﬁo
o

o

ean, AZE o

o
e

0
oy
Tor
H

A
py

)

ﬁo
)

Zeish o124l

jsiKe)
e o

A

B

=2y, et Aol =

A AL

o
h

]

of

MEE e, A Adul, dJAsE A,

™
p)

i
—_

Ar

g vhobFA 3

294 273, A

2]

thufell ode] |l

Jo
G+

gl

ohf el atsh vy

s

e

=
RLA

3

uh2}7)

<A

ol

2014 124



#l

or

il

?j_:FLLH _g_

o

=0

B

AL

1o

!
o

L

_Eﬂ
o]

11

29 ?i:IIEH}E} x]glﬂ AL ettt

12
12
- 12

g 713k

=
=

2.2.1

xr
i
TK

A4

)

222 Al

14
14
- 17

¢
-

bs

Ho

232 A

18

19

1.

19

22

22

Bl

24



28
- 28
- 31

o

_d.,o
B

B
it

S R R L R LR AL LR L L L LA AR

32 W47+ =3 4

33

35

35

39

44

- 44

el
=
wAO
o)
=
=

—

__Ow_u

- 47

- 48

- 49

718 22k (Odds Ratio)

51
- 56
59

Y m._a

oo
: .
= > W

e

wr
N
it
d.o

- -



2|

X

L F=d3 va=d g7

- 11
- 14
- 20
- 21
- 23
- 24
- 27
- 28
- 31

13. {E'Lj]_ 1—H7] 3;:_].751 7] S e

.o
Bl
B

Tor

e

_Zgﬂ

¢
W
Hlo

X

Ho

)
b

B

B

i+
W
to
N

1o

gl
Mo
X

22!

0
B

B
i

!

Tor

B

32
- 33
- 34
- 36
- 38
-39
- 40
- 41
- 42
- 43

15. ojd o]

hya
ar

ww
N
(o

B

44

=

N
_Eﬂ

U

Tor

o

- il -



- 45

EERE

24. A&

hyA
ar

46
- 46

Il

% ol

26. 74714

5T
it

47

Hlo
o
X
0
Mo
X

B

48
50

Hlo
o
X
G
Mo
X

22!

],5‘34%(25%)0“ Eq—% _T_ﬂ_‘].]j]

- v -

o

1(75%)



2839

13

F

_.AO
X
iz

_]

S EE ERE

n|

21

2] 3 SR 7] THE] T e

1

22

- 26

i

Wr
to

X

o

il
I

B

W™
M

29

30

- 31

[0

Bl

4
i

ﬁo
B

jfusel

2

1

- 37

¢

S
W

M

-39

~
B
W
i
e
BH
=
K
BH
s
ok

"0

o

™
M

- 40

~
aﬁ

1

41

- 42

X
oo

]

Awa

fex]
™

H 13, F4718Ad 3 F4A4 7] 3A]

1

- 43

53
=
2
i
e

oo

e
M



or

ol

1 A GET 144

0
e
&

ol
He

7 ©A

—_
fite)

!

=13
=

7148k SApa

h=)

HA2(NOy) LAE=7F o"el(10~144) =

A1 e] 7170

gl

ol %

471,

)
=,

Fol 200613 F-E1 20093 7FA] A

otolr 7] 95

=AE

)

Tor

(NOy) &%, ofdo]

B

o} 314}

oF
=

=
=

Fue edAxst of ol

i
At

Ho]Aksd 2 (NOy) &= o de](10~144) 57

al

Tor

T
el

1)
e

B

)

»AO

)

2 YERE a1 (p<0.05)

o

w

0
(e

—_—

=K

0198 ol owl, vhi X FHFFY
A 8 A A7 BA

o~
T

!

- i -



AR, stal FREe] oA A(NO,) Ao mE A9l (7opercentile) 7}
319 7 (25percentile) ¢ W 2}H](Odds Ratio)S 2413+ A3}, 95% Al #] -7kl A
ME A9 Aeltol stelwEt #HE dE 7 A =rt 1.038 =AU
Ebubar, 91 A 9L 9lTtol st 35724 8S JHE 9P FA4F

ulAy, 20061 thH] 20099 & 7o 2 ofdo] 1,0008Y Sa7lds FHs
A S7he AT 57 AW T 4 AHe] Me AGelA =A uske,
FASTTE 2 7IHES 435%((3247), S8R = E S 24.4%(73.778),
« A7 BA A2 51.7%6(127.3%), 42 19.0%(7.6%)°] S7F=

= BAa, HEe A A eA 375%(6.3%) T Ao = e

OAlA, = gl FH A SA43 o]ibed A(NOy) L H=(ppb)el Hit
SR 3490]aL HAFE 99, A2 700, EEHA= 11.82 HERRLAL, A
AT (25%) = 26.1, T 917(50%)+= 34.9, ASAHEAG(75%)+= 42.8% e}

37471 (60pph)S 23 vl &S A7) Ao A v 222% %2 VERS AL, A&

- Vil -



o] 4kE A A (NOy) 5

al

Tor

373 (p<0.05) ]

i

2 o9

]xqo
—'v—‘

A

w9}

FHAF7E 242 0274, 02258 YERY F

g]

(N0 =9t

s

) o]

4 =7t 1.77~

H91 < (25%) ©ll

d|

&1 (75%) ©|

A

¢

o

0

o
el
)

HH
ﬂo

o}

1.27¥) 7}

W

Tor

A P

1
.

-l A

B!

)

)

o ofelo]

- viil -



A2

B
Lt
OT 1 jans Oﬁ
o - N
o ;
T = o - 25 |
Sagd 3) e RO A o~ W
: § p m i i s T F N ﬂﬁ oy
X 9 : 3 I
Wom PR S E| B - \g : ; .
g g E s | 3 T & o ~ ™o
d =™ - z S 2 d
45 iﬁ : T = F o L of
LB _ = B X L3
EeEod B w2 v .y
: : | g 17_.D _ ~ — = X
S ey = LM 2z - = :
ok < M SN 1 - A
= W0 = o = o 2 5 ﬂﬂl =
STRR H | gl® g goAT< ® &
; ¥ - a HE o N hl N a Wﬂ N M
o : E 2lals < B2 R " KO
of O 5 Ay T I = = h g ®
~ 7 ) Ho ) o & %X
Gl N ol - o W o Mo ) :
; 7 ‘_uﬂor;ﬂ i ~ B A~ E XY -
g 7 < = W 3 R ez ,ﬂ
a oo M ° ™ M < oo S 2 MM < :
— \erH ; | 4 : ;
X o O 4 i i TN 3
= A 1 N > 7 X
axE 0 5 T Nk B
E,iﬂnm e F 3V om -
= T w o | m.ﬂ o N X > x5 me
gl o il | X Gl ~ b = R
oy UG T gl 2 {F N i % ;5
5 * 5z E it il I 7+ <0 Yo F T T oo
oo o~ A I o 5 F 5 :
Tow - = |3 W oo < S
A ) iy HlER T WD e LT
K £ 3 & ‘;Al = ©) Mo Ho —~ Y
adr S 2 i :
7 - : » . o = - O =r ~ Ho
_Z(E i ® % n Ho ~ Hjo
e O ML A G
Somon o ©
_ H % "z .
w o NE

stk

o]

5

J;'—VE 7|—§I. E 213:!:—
it [e] STAG =
>
H, ,/_\.

]

A
L

| & o

A %

(Low NOx) Y



Fol T1E <t

H71 $1s

o d71d2 JiAds

E

pZS

ok
5

37} thEA

ol

A

(RE

B

2009 2011
35

2007

2005

il

33
30
30

38
31

34

25

A&

30
30

31

28
QA A 7FF ) Al 2~ ¥l (AirKorea))

ﬁo

of

B

o

i 1A

o3

o=

=2 29 57kl 5k

Bz v

b ohs

[

o, 2001)

m}

A E I A

of ue}

Nfo

REERIOEERE

=K

1o
e

|

Aoz deA glof 7] ¥

ol
G

A

=
w7

i



Jodolu N4 aEE =

A =

]

e

w-

o]

Z A7t o

ol
%0

)

o

ofp

~A

)
2

1= 20061 F-E 200913 7FA]

-

A el o

=

[e]
pu

ol

TN Al w9

B g

goal
N

Tor

_Eﬂ
;O._

ZAFsaL o] o]

ol 45 2 (NOy) F5, ool

A7k olgle]

Tor

o

o

el

il

~
e
e

—_—

N

T

5]

g FEAE goluiz

63:

<

ﬂ
B

X

N
_EB

;O._

(NO2)

4

514

<

A

oA o]

"

=

o

)

—

_EH

]

FSA k.

S

o

=
stA A (NOy) F5%

bl

°©

o} X 312}

o}

=

=

=

A

=

7102 ¢+ (T5percentile)

=1

b

191 - (25percentile) 7Fe] 1 x}H](odds ratio)

<]

7}



Ta

{==0)

Bk

ATHE

1.

SEE

N

i
14
Ho

3} 4 A (NO»)

<

A

Ho A o]

N
=

;Oﬁ

o}
B

T

¢+
)

B/

0

™

—~
o

ol

)
~

Tor
)

3}

oA o]

or
w

ol

~
W
‘mo
o
W

—

el

N
_EH

;O.ﬁ

bof ojglo]

S

(NOy) 522 %A}

o]

)
=

% golu gt
NEow o

=

=

3]+ (25percentile)

S

sheie.

710 2 9 7 (Topercentile) 7+

7F o] 2bEE 4 (NOy) &=
[}
A 5=(2009%)

-
R

4
ob 1 317}

o)

=
=

=

FEA

Fo

=

.
a=

s
Ao A (20061 o E

_—

34 A (NO»)
al

1]

—~
o

B’

A=,

5

8 20061 F-E 20091 7FA]

>~ =
)
BE

=

=

A IAHE 9
o]

ol

Tor

gem ool

A0~ 144), 453 SHo4,

o
X
o

_iﬁ



¥ Ao Be gev g

LS 2677) S@X|A
(M= - I - H7|XY)

NO, =E EA} HEIo| SET[EE E=AL
- Al7] : 2006~20094(4L42H) EJEXEE13E, R TINARRES
<X =B T AIZS - R 10~ 14M]
78 - 258 & staFi 1232 =
-3l : = 7,7085] MHelo] 217, XS+ EAL

=4 2 g7

7=RAE =AM I NO, 32 =E, =8¢, BEHAL D 2 =

SiIZ=H Qoi=x
S 24 1 20094 FalsEIRS J|E AYEEY _IEEI ﬁ;‘nol_é
AlakM H7Hpearson's correlation) : NO,2t 57| 22, M —

mxtH|(odds ratio) 241 - NO, Z= M%i=27 39120 2 #IE=




TR

=0

B

0
w7

I
=

w4 o 40

1
o

7] gk

_Eﬂ
o]

o
an
o
O
L
)
N~

o
00

=y

=y

B

=y

7] 2

) o

-
s

o] 2k3kd 42 (NO»)

Hlo

slels A7k el ol gk

2 H71%

K

2]

2ppm2] o]itstA Ao 1A F 2 E W

KeR
T

Mohsenin(1988)

=
=

71 & A %E(specific airway conductance)

A

13l Schwartz(1991)

1
ol b

J o, o] 4kskd 4 (NOy) 9}

7

=
=]

Wy s

\=e]
°o

3. Sunyer(1991)

Aot 7] 2

9

ol
=

2]

-
1

o

!

oF
e

e

A4S =2 100ppbe] NOs, 400 ppbe] NO.°l 1

7 FEV1

7V 7.76%, 813%% FFAshe A o2 UEFSE AL (Tunnicliffe, WS et al 1994), 7F

Py

ki3

KO

A

122 =84 Z7]FFEVDS =

o)

el
S

A
A

o7

o

N



A2EHE AMSEHE Mol MV|AERE AMSEE M- vlE) N0 &
7F AR O 3, NtAAEHRE ALLEE 7R ojdolEo A 7H, 17,
Z1BA Fol weol A= Aew yEHt(Melia, 1977). B2 AT-olA
2ppm ©]/de] o4t A(NOy) s=7F A7e Ale] #H7ise FsA7I A
el WstAd ¢ v We R, dAgkA= oF 0.5ppmé] ofithEkdE A
(NO2) FLk=olA A=& YERWE 05ppm ©]stell A #H 7] 5ol Fadts A
K a1 % ATHWHO, 1987).

lo

=

71l L7 A T 154 ofst FAE e dr|ed o] wE §A4
TH7IAAS] B dAERY FHAEE A4 A¥, NO, %7} 50ppb
A 5(2012)2 L
I oojdo]l &7 Aol g ArelA AaA

o|N
N
>
A
o
o
>
B
rlr
a1
()
X
o
ol
o|N
)
[-4 {
O
k=l
f
=2
QL
S
M
©

Qupito] weolrky ®uslgdth A& 520000 olatstA st $FA YlY o}
&A% 7 A5 Ad 9= 95% A FIHCL)S 112, 1.05-1.14,
2Fe 119, 1.09-1.28, o} 33t 1.19, 1.07-1.31, ¥4%570] 1.03, 1.01-1.05
2 olg 7] &4 E4o] 57 &2 Wd % Aok SAXCE Fo%



oz FHTFHFEVC) 2 12 =84 T7|FHEEVDY Zadd 9FS vA
o, H7)%s At 9FS 28] o E=JoHFHGE, 2012). Auvek /il NO
EEoll mE #H7lse AU NOo w27t S7485E 124 =894 7|0
H&aFe] HAastal, MAe NO;, =& FEAME w57 S718ss A
o frolatAl #Ashe Ao JEb (A sk 2004), HAEAE
M1 NO, F%=7F 10ppb 571845 PEF7F 1.70L/m #H4ste A#7)

d

oo

ot

F o

=
o>
oo

-
o

A

>

t}

ool olatatda AEAldlE A¥rd, dE =39 F$ wlEHE NOx
o] °F 50%%E AFAA vjEE M o]F °F 80%E AfrAtelA wiEE L 2
20059 %= NOx W& &2 20004 tiv] 249% #Astow o 4 -fAs =k
FAMA ALHJAG vl= Ay E ol o] A9, 19909 oz NOx wj& o
TEE gasta ow R ol o ddalr gasth 9 dde A
41%c ZRolsddeln olF o 41%E stEA7l 24A]
35%, B2 22%5 AAska ot

il

_—

:‘o
z
@)
b
=
Ol)‘ m.lNA
= L

ojg¥} ol =uf-9le] ottt TEV|AS dEE AW A E



o=

HEA &

20044 0.03g/km
(B2RD 20044 2.7gkwh,
2007 0.27g/kwh

ARASAe| 2580|
522005 4%0[LH)
(&&xh 20044 0.15gkm
20094 0.08g/km
(B2%h 2005 2.0gkwh,
2009 0.7g/kwh

ASKER HIES
50%0| &

(584N 20054 Euro 4
0.25gkm, 2009 Euro 5
0.18gkm, 2014 Euro 6
0.08g/km

(B2ZFD 20064 Euro 4
3.5g/kwh, 20084 Euro 5
20g/kwh, 2013 Euro 6
0.4gkwh

1993 500ppm
2006 15ppm

2003 50ppm
2005 10ppm

20044 50ppm
2009 10ppm

DIMEHZ| Mg F2

sxoz FRizel

r
on

B RZ AN =
O] oAt miXt 7D

&7t R |TICHEA|

Ji

o 73}

4

3UF SSAE Helst
itz & PME
NOx Hi&Z7|& &t

Ao ETEY S

H
rin

I

Jn

Ral
ofn
Rl
OH
:Oé
N
>
o
mjo

ixI5tod BIE7 1M AL
H ERoZ SoiRfet 2R
o 2000 o4&k RSt

OlMEHA] MEdE =2

\_|
2
ard

=Mooz -0y 4

A2l MSahEt 7

H

ZRH20 PM-NO

>

SAXMAEA 7=




3 3. afe]e] ot d A e A A
- = o= g q=
- (B2 =L o}F) (£3) (Bd)
- S8X M 2E - 2003HFEH =&
ARA Moz SWER MAE
2 st M T - DIMRIX| 7 |F BEgt s M
Ao EFE 28 - 2008HFE Hi7|7kA
x| st MUl EX Y 2
- CIEE t7|¥EZRe| - 2 ti7|2YEE - olMuEx 29 ck=
Hf 0| X ZHZEX| S0 MZEX| o729 =&
Axto gz 0l5}od ZEMECH 10% ChsiME CHAKK IO
EI7tsll A= ot EY 2R} HelofAM sliEek= Euro 71&E
=75l M = ot=! ol 9
_DPF °._|§A| DIA‘” o7|'°H-||_ Pl | = :I'L
DPF olZ=7|= x| b &K ZHEA| - O|MHX| MZE=
2xoz st NO 2 M- 20l gt
& =7t 20% NOJ/NOx2| H| &2
ojuf A3 J|EStEE Stn
lovt sdish 7|z
|:||/§IK-I
(4 ASAAMNEA, AL 7] F o] EANOY) A7 £3F 9ol B 9 el 2011)

- 10 -



22 d7HE AE AA

< d7A3s7] $18ke] 20061 F-E 2009 7FA] 4
of = F TN ATl fAF 2670 &5
o|4F3t A A (NOy) =5 Al

ofr

i
4

AT717H2006~2009) &<t o]4ks A ANO,) % SHd Fofst gl F
26770 aLe] sEeth. AE A FelA 11470 (Z5 50703, F%5 6
Al 2N u(xs 20702, S5 2270%), A7) A9 111/Ha(ZS 58701, F%
5370 L) 7F FFefekqith. ol 2009¢ V& A&, 471, A AGel F 29817
.28 9 9% S P, xSt = 1,9247)3(A 2 53670, <1
A 22470, A7) 1,11470) 5 128701, Tt F 1,05770 (A& 37470, 1A
12670, 7471 55770) & 13970 a7F QA% SA ol HosAtH(E 4).

o~
=
=
[-40
P

%4 olEAL 24 Felsta A%
¢ A Felshal &
TR 2006 20074 2008d 20094

2A 2 T aAx TAE A A T

A 267 128 139 49 23 26 48 23 25 77 34 43 95 49 46

Ag 114 50 64 22 11 11 20 8 12 33 11 22 39 20 19
AP 42 20 22 7 3 4 8 4 4 12 4 8 15 9 6
47 111 58 53 20 9 11 20 11 9 32 19 13 39 19 20

™
R
3
k1
)
4
N
rlo
o
o
4

4 SFEsks Aol Z-5 X 14 (2006~2009))



<
R

BK

Ar

4
Ho

2.2 NO,

q 71 2 AR

=
=

2.1.1

(NO) 9%+ 2006 5-E 20099744 44 &

st

}1\_]_,

Aol AHgH o

)

=]
=

st

0

N

F 103 =

=

FAdE=R v 134 1

o2 ¥4 lkm

<R

Nlo
il

Tor

el
Hlo

T

‘m_.o

%

Tor

_Z?

LA MM 278 A

T
a4 5

Mo

470

=
¢}
bFeshes sl

oA 271 A%

[ez]
3

H] Q. A

==
[}

shet, o

’

BT

—_
file)
jvze]

e

X

el
&

N

Tor

, Stk 2R QA ~8AFA o] dom

Ho
o

oR
E

o))
T

°F 7,7008] o] o] Tt

-
R

222 Alg AFH L Y

Tube-type2] passive

EIS
3 w7}

Z

o] 2ks}4 4:(NOy)

d AR

Zl
A

=
=

Mg

ISl
of

WwHEZ

g olgsle] 4

sampler(7} &)

3} 2~ (NOy)

o

—_—

o
o

-

d 20 A=A 1S A

Stuae o

fite)

K
T

of ghe] ool

3
=

A

g5l o
bl Aol A%

S

kA
S}

= ape}
71 9]

12 -



Ak A QA E WEsE

g4 A

=
l

31 22 (NOy)

A

Ho

£ A

71 2} A

A3 71

i=
X

]

- 13 -



231 ojde] 335712 E

23 ATAE FAL

—

_Eﬂ

T717 A EH =5 20061 F-E 2009 7FA] 4

e

54 @9 =

=
[}

0A ~4A, 541 ~9Al, 104] ~14A4]

[e)

R

bl

10

TR

AYARE ATl B8] Sl FHAT

>=
<]

71 A ASH(]22, J66~

kel

(JOO~JO1, JO5~J06), =

A A7 EA A (J20~]21), R HFHIE < (J32),

oftl =0l =(J35), 718t B71=4(J36~]39),

o

= (J47), 71E}

-2}

3]
E]

=]
=

=i}
N

.
a

H(J12~J18), w471 8#A 4

1

(J40~J44), H4(J45~]J46), 718A]

oz

i

e

=
=

5).

-
it

b eh(

°©

24

A=

Ptk 12 A,

S

o

_En_u
o]

=

BH
1
=)

2]

uze)

o

JO3

B8R
=
wK
BHR
_6T

puzel

Mo

JO4

S 14 -




B

—

N
_EH

;O*

B

‘mo
‘WO

i
H
‘wo

—

XV

il

Joo

BR

1o
-

ozl

i

Jo1

FFA4

[ZF=] &

=
7]

joh-

=y

JO5

22 EFHA B2 nlel A

EEEES R

J12

J13

J14

HA FS A E

# H(169)

J16

g B dsbelAM ] HH

J17

BH
<
o
~
el

Mo

J20
J21
J32

A 4 (170)

A7

BH
Ho

il

el

A

R = 4 (171)

48 dd=rd Ad

BH
il
o
7K
BHR
bk
or
3
it
£ 7o
T | Hp
= | ™
— o
o | e
e )
oy
Ho
T N
o~
K Z
o
gt
gy
~

B0l sle Ao

T 4 ol

™

J34

b

]

J35

L
00

Ho

oF
N
4
s

J36

w
i
o)
i
;oT

| B

W=

;|7

i
o)

| 2

= |

R

TR | B

] =

o | mh

T | T

|

o~ Q0
™ ™
==
<
D~
\s}
i
~
1
~
Nro

B

XV

715&=9] 7]

J39

15 -



wE
iz

,mO
4
)
ol
N
_EH

o

22!

‘mo
mo

il
™

—

X

iz

25

71 %
T LR

J40
J43

1 21(176)

A71% 3
5 9 2 8 (175)

,AO
r

el

J46

5 77)

o

718

=1
R

= =

1

1=1}
9

pud

57|

<

Aol <]

24 7k
ol
N

=

kejs

3}

=

A =

J22
Je6
J68
J69

AL
00

Ho

—_

ol
o
Mo
K

=y

J85
J&6

J90

7] e

7] Al 4 2k (179)

3

=]

<

T

Jo1

J92
Jo4
J9

oz

jaid

Jo6

~o

olm
o

J98

- 16 -

J99

AR AE AFo] E(http://www.koicd kr), 2014)




2

&
53
e

B

—

)

N
_EH

Jofo] A7 Belz A%

X

Fobn ] fstel $E

=
=

Aol e A

A 2(NOy) s=9

A" A

x

Aw A%

,5‘]_!5 “

N

N
_Eﬂ

stel
IsEa, he s 45 A

AAZIBAD 5 A 57

al L
=~ ©H

A

Lol B gkt

=
=

tlo

o] o]2t3tAA(NOy) s=el FFS +

g7

o) o}
obiy] §lshe] AmEALS

=
=

Do
o
X
el
i
B

o

oL
[}

A B 7]delA Al

Gl

shglot,

A4

=AE ¢

—_
fite)

- 17 -



I5ts Bae

&7

=
T

m

SAS version 9.3(SAS Institute,

314 2 (NO»)

A

Cary, NC)<& o]
o]

Al
=

el

A9
ax

}o] Pearson’s correlation AF#&

obi7) 9%

o)
=

FAth &

°

,;L

=

=

fite)
ﬁo

o

Fo] w M) (odds ratio)2} 95% 41 -7 confidence interval, C)< AF=

<]

7] ¢

bl

S

7F 74915 (75 percentile)?] A & 7}

T

iy

3

)

(NO»)

4
w0

3}

<

o]

Aok
(25 percentile)?l =] 4 2]

ol
1o°
ﬁo

Nl
)

B

bol amzpule] 7}

]

&

A5E ol

g

3]

X
B
B

XV

olm
;O.#

~
=

)l
B

~

file)

do

20094

=

=

o R B AA

&

w10~ 144)
Eol 20061 8 ghA}

9

J 2009

o
=

=

& A%

5

Al M) FHBAE

o]

A 3 9l

o

2009 7k <] 8] Al -

7]
f= i

o

N
2
o

—

NI

—_—

)
N

Ang

2} < 2009

A

2006

g A9 ArE &

9]

B

Fol 1,000

9|

[=i=1%
=

A

= g9 fAxs

o

®T
Mo
)

- 18 -



SEEE

1.

AT NG A4 A

1.

9J3l 20061 58 20091 7FA] 4%

A2

i
A

ool 4 %

st A

piA

gk 26771

Gl
N

o

Ho

Ho

Tor

,Zrl

(S &7(S8) A HelA sAHeZ

S ==
SIETAC L]

’

k)

9 o eI (p<0.05), FAFE 212 0434, 0.439

R R LRI P N

e,

A4

i

—_
fio)

M

He vhE, By

=4 3157}

=
=

St FH(S1) 0434, 22E=(S2) 0.116, 432 (S3)

0.198, 6xF=(S4) 0.131, 82F=(S5) 0.173, HHH(S6) 0.178, A

4(S7) 0.118,

Eige!
6).

Ay A
it

(S9) 0.174, € 7HS10) 0.236= YHEFSETH

(S8) 0439, &<

Eikis

o] 7H4

s

)

el
—/

o

5770 Al-xt- - A

- 19 -



& e SC N
. 5 M R H D -
- o
P ~ T Mo o) B o~
; : [ 5 T
) 2 o %31__ ool o
A ERT he -
(o)) © Jl.k ~ o - V IS
SR o < 5
8 g & o o O 5
- | a7 1| R P h = i
[o0] o o 5 ﬂ_A.o ll o Jﬂ_
%) ® © I 2= = o iy o v
— % mw m W_, O 1 | 5o W i
’ 0 5 oo| &4 v LT e .
8 - )
) S S S ° 7 Nooom B Nk
© c o o % % N {- 3 I
()]
77 N = 2 2 2 5 Njo o - S ’
B N ~ N - =) iy ) . (M . K
0 - ©c o5 o© o o O IH = - Ma g o
. 2 8 3 3 & 3| . T oY 7 X so .
- I Rom T w e
— S o ™~ o o () i ﬂ.Ai L NrL LT
< o ] o ) x - cR 1r
wn M x N~ S M.o % o “ Jﬂ_ Eo ) ,A_l 0 =
© @ o o — =2 s} O D > e 2 3 e 2
— (o)) _R/u A A . : (7o) ) ‘m._l ) < . = Gl
. . N - I X A
N ¥ Q 5 D A M N ot o e o T
8 8§ © o © NOB . — ofy T s M X
A — [QV w o o o o o o S =) = — X JO. 1 ‘Ol ﬁi :
n o o _ n_u N N~ o m n/w DAI ' ~ = ‘C|_; T o= , ,m]
- = ™ I ~ s 3 < 0 o, mAu n o) Br LM T3 - Mo
S ¥ B = = . S o o - T ox o® oo ® O <
» - o s o © o°o o © A M« —_— Hog 5 W
- 2 2 N Q oo X o ] -
« © o) - N 2 — S W N P ML ! e o =
- < (o)} ™ — <t ‘LrO L L i
: $s 5 s s s ° s ° ° S nf & <© ol 7 el o=
v — < . : o o 4 w0 = _ K L
rO s o o S = F X x ®og
S8 3 5| aTD s .
=) N ™ nA\_.u n_.“w w 0 0 T iy i
R & o 0 *
Kr

2
A
Al
e
9l
fi

- 20 -



T N R
ﬁ;u:u Ewuﬁ_ﬂm
o = CTT
T R
CCNC S, MﬁmwthM
—~ _yoyzl X;o_oo
3 o I R
= ook e TR T
- e I 5
o of BN < Jl_,TA
B = oF - T | T om <
= ﬂw_ -~ L R
R b e R
o N wlow ® |PleTE T
T X - : i
® 2 |5 P SEE e
= 5 KR rlge TF
Lﬂm ﬂaluri %?%W,
o o T o ,thlzl
P N %uw b |5 o Mm 2
.A_lmr - 2 EoMezT e
o N 5
1 do mo TP e g
o 0 ° ® < 5
T oo T ﬂE%;|;|olxb
5 zz e oy Cw A
S| BEctEEcst
mgmm ioT I N T
N
il x| f
| 7 :
g
e z i 3
X o/ &
ﬁo

- 21 -

A1), ol gk, e

Al BF Al

AT, 7




2. %54 A9 AFA $EY%5

21 AFE A 55 HF

20061 5-H 2009714 = A e F4 s A dgr= 20061 7,330,316
th(46.1%), 20073 7,578,907tH(46.1%), 2008 7,708,389tH(45.9%), 2009
7864914t (454%) = LpERkaL, Aol 2,856,854tH(18.0%),  2,933,286tH(17.8%),
2,949,211tH(17.6%), 2,954,704t (17.0%), VA 822317tH(5.1%),  853,226TH
(52%),  870,322tH(5.2%),  895818W(5.2%), 7471%=  3,651,142t1(23.0%),
3,792,395t (23.1%), 3,888,856t (23.1), 4,014,392tH(23.2)= ZAFE ATHGEE B).

20,000 -
18,000
16,000
14,000
12,000
10,000
8,000 -
6,000 -
4,000 -
2,000

o -

AHSAHS S R4 (ML)

= == M= ] 87|

B2006 H2007 W2008 W2009

a9 4 AsA sEdg



=5

T R
2006 2007 2008 2009
A = 15,895,234 16,428,177 16.794.219 17,325,210
7.330,316 7578907 7,708,389 7.864.914
FrEH
(46.1) (46.1) (45.9) (45.4)
e 2866851 2,933,286 2949211 2,954,704
= (18.0) (17.8) (17.6) (17.0)
- 822,317 853,226 870,322 895,818
T (5.1) (5.2) (5.2) (5.2)
an 3691142 3,792,395 3,888,856 4,014,392
° (23.0) (23.1) (23.1) (23.2)

g H.a1 2006~2009)

=23 -



22 9488 AFA 55 Y

-

834 oF 66~68%7F 7t ARE Agsn

Hl & S8 61.3~639%, st=4F 85.1~90.1%, 5S4k 97.0% ol o=

U 9t S8R S, B R RN d gl Agdts

o o v A 74 ST
° T T 2006 2007 2008 2009
5 ul.o 3,835,954 3,918,988 3,974,315 4,059,086
-4 =T
(68.5) (67.2) (66.6) (66.2)
0 1,091,894 1,190,903 1,235,194 1,293,782
e (19.5) (20.4) (20.7) (21.1)
669,119 716,542 751,189 774,024
‘—):4 ‘Q_ b bl b b
o o LPG (12.0) (12.3) (12.6) (12.6)
e 2,016 2,094 5,165 9,051
(0.04) (0.04) 0.1) 0.1)
27 5,598,983 5,828,527 5,965,863 6,135,943
- (76.4) (76.9) (77.4) (78.0)
S ko 5,558 5,092 4,741 4,226
A (1.0 (1.0 0.9) (0.8)
5o 339,300 336,674 325,662 316,754
o (63.9) (63.4) (61.9) (61.3)
P 178,587 179,136 182,990 180,611
° " LPG (33.6) (33.8) (34.8) (35.0)
e 7,510 9,838 12,548 15,101
(1.4) (1.9) (2.4) (2.9)
27 530,955 530,740 525,941 516,692
- (7.2) (7.0) (6.8) (6.6)
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=5
O
24
o\
%
_>‘i
offl
)
ol
Jhu
=
N

Axd 574 TEFHF%
=4 Az
2006 2007 2008 2009
are 5,998 5,448 4,949 4,571
=1 0.5) (0.5) 0.4) (0.4)
0 1,067,677 1,061,963 1,030,467 1,017,421
e (90.1) (88.2) (85.9) (85.1)
- 98,993 122,273 149,506 157,829
o= LPG 8.3) (10.2) (12.5) (13.2)
! 13,200 13,950 14,998 15,575
(1.1) (1.2) (1.2) (1.3)
2 1,185,428 1,203,634 1,199,920 1,195,396
- (16.2) (15.9) (15.6) (15.2)
5] |1l .0 16 17 18 17
FEA 0.1) 0.1) 0.1) 0.1)
. 14,508 15,560 16,240 16,451
e (97.0) (97.2) (97.4) 97.4)
= 142 140 135 132
o LPG 0.9) 0.9) (0.8) 0.8)
284 289 272 283
71 (1.9 (1.8) (1.6) (1.7)
e 14,950 16,006 16,665 16,883
- (0.2) (0.2) (0.2) (0.2)
S 7,330,316 7,578,907 7,708,389 7,864,914
(100.0) (100.0) (100.0) (100.0)
(A FEUFE AeA55EI B 2006~2009)
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2006~2009d7+A] 7HEH ARE AMESte A Z47E 3,847,526TH(52.5%),
3,929,545t (51.9%), 3,984,023tH(51.7%), 4,064,900tH(51.7%), T A= e
2,513,379t (34.3%), 2,605,100tH(34.4%), 2,607,563tH(33.8%), 2,644,408tH(33.6%)
= YERsEGE 10).

2006 ol Foll= Lok AR AFe] SHUT HlTol ArndE H=F
S B3, 2006 dtiH] 2009 =9 A S
%), AH A 131,0290(5.2%)7F S 7t
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olN
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do
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HeEBASH SE=s

(HLCH)
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2,000 1
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2006 2007 2008 2009

EI|wg EZR ELPG E7|E
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=5

SR A= T4 Z (%)

A= 2006 2007 2008 2009
- 3,847,526 3929545 3,984,023 4,067,900
=T (525 ) (51.9) (51.7) (51.7)
e 2,513,379 2,605,100 2,607,563 2,644,408
. (34.3) (34.4) (33.8) (33.6)
. 946,401 1,018,091 1,083,820 1,112,596

(12.9) (13.4) (14.1) (14.2)
. 23010 26,171 32,983 40,010

0.3) 0.3) (0.4) 05)
. 7,330,316 7578907 7.708,3%9 7.864.914
h (100.0) (100.0) (100.0) (100.0)

o H.L 2006 ~2009)
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3. gt F¥ oA AR(NO) T%
31 #=4 o433 EAE(NO) 2% 8%

20061 5-E 20099744 4 Eb = A oA o] 4ksE A (NOy) L H =

=Ao] o]Fo]x X AL FAHFe] BFE 2073Lc] st 20730 A S=AHE
SHAEE EURE A AFY o]isdANOy) S9% ¥ IS 43}
3ot

FTEd 20778 A A"TE NO, s+ 42613 7pphbR L, % W=
139~89.7ppbE HEWT == BHE A H o] 702ppbE 7HE =9k, v
Aol 32.1ppbz 7 wrokth. @, At A AR SaFe] HitskEs
349+11.8pphA o™ F% U+ 9.9~70.1ppb= VEFRTHIE 11).

¥ 11, g o)2gd s % EX & 3H2006~20094)

=

Site N Mean S.D Min 1st Q. Median 3st Q. Max
g 207 42.6 13.7 13.9 34.7 41.4 49.8 89.7
st 114 34.9 11.8 9.9 26.1 35.0 42.9 70.1
2 =2 67 40.7 13.9 11.0 32.6 39.4 46.7 81.9
432 105 48.6 18.3 14.0 38.5 46.1 56.1 105.2
6XtE 52 55.6 25.9 7.0 37.5 53.0 68.1 117.5
8Xt=E 50 53.3 22.9 13.6 39.8 47.2 61.5 143.6
SRSy 36 47.5 21.5 11.0 34.6 46.7 55.1 110.9
dES 43 52.1 21.1 26.0 40.1 45.2 59.4 108.0
3 & 46 341 14.9 6.1 23.8 32.1 44 1 70.7
3 & 123 32.1 11.6 6.1 25.0 30.8 39.2 71.9
=&} 65 38.4 13.2 8.4 30.6 36.6 47.5 80.6
OLE/ANE 19 45.9 19.8 16.6 32.5 39.8 57.0 92.8
S, 10 70.2 23.9 42.8 51.8 65.3 80.6 124.3

S.D. : standard deviation, 1st Q.: 25percentile, 3st Q.: 75percentile
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4. 7EA A ™ol Ay

T Ao ofdol(10~144) Q174 FAE Iebdk A3} 2006 =l
1,6577 %, 2007 1,630%1 %, 20081 1594317, 20099 1,490d W o= wjd =

w4 gashes Aoz YETHE 14).

Arw o] o|(10~144) 1 F5=()

Al &
2006 2007 2008 2009
& A 1,657,088 1,628,934 1,594,329 1,490,033
A2 A 651,969 634,031 614,792 545,750
A 204,549 199,927 193,134 177795
87 % 800,570 194,976 786,403 766,488

(FA4 FAH, F51 b*

==

2 FNES AT

~

Mg Aol AFsteE o]do] 9= 2006 652737, 2007 6343, 2008
9 6147307, 2009 545%™ ol aL, 1H A2 20061 204718, 2007 200
g, 2008 19377, 20099 177717, 471 A 92 2006 80077, 2007'd 794
17, 20081 7863, 2009 766317 o2 AL AT

2006 H-E 2009714 oA o "ol It B2 A9 Ae A9

o wAF, AT, FAT, BT, FATOIR, 7] AGE FEEA, AFA

’

B, BHA AR, AFA, QHANAE P TE JEThGE 15),

- 33 -



¥ 15, ofHo] A4 A9 AE A &H2006~2009)

No. A4 AP = offo)10~14) <
1 M S 2008 43,716
2 87 FEFA 2008 38,179
3 M AT 2008 36,221
4 Ma AT 2006 35,967
5 I HHA 2009 35,959
6 371 N&A 2006 35,157
7 A EFT 2009 35,088
8 A AT 2008 32,958
9 A e 2008 32,204
10 371 oA 2007 31,941
(FA A%, 59 5/ FREE JT)

Y



5. "ol 557|A% AR
51 28X Y 357123 3AF

20061 -] 20093 7HA] 4 F¢E o dol(10~144) ZEF71EE 74 A

= ARd 32 J|FoR F 164431979 0lH, o]F FAAFI 2 FAH

=9 FATE 39648009 (24.1%) o= 7HE WkaL, VBV =A 3,651,497
8(22.2%), w3718A 9 2 FAAZIAAA 30133939 (183%), 7IE i 9

H| % 9] A 3lo] 2372.800(14.4%)% & & }EFYIT].

AT 5 HHe HAsA #FA
(55%), FAF7I =3 3,651,497 (22.2%), ¥
d 2 FAANNBAYE 3,013,603 (18.3%), M4 3857457 (2.3%) . & LFEFRE L,
437k 571 AW A Fak= F 8,137,731 (495%) o= eyl ) WY
A= FATFE 2 7)ol 1,751,835 (4.8%), FAAN =R 7,696,226
H(21.1%), =17 451,499 (1.2%), 537142 d 2 #8471 8#A449 6,823,4639
(187%), 2 10333929 (28%)o.2 UElI, 497 ¥4 Ix5eE F
17,756,415 (48.7%) 2.2 A 52 s rh 2,184 BTh(E 16).

rr

s A
H

oX,
ol ot

T H 7I#Ae]l 898507
188,289 (1.1%), w771~

rob



16, 299 ool EF7] A3 FAE(2006~2009 F4)
o, g (e FE/ A8 ()
52 g2 U] < 3k 2}2)
1 FAAFE 2 FHHEAA65) SAER BL33.52
2 s vw
3 FAZBAD D FAA7BHAAA70) 3013553 6,823,403
4 e = wEe) AHT2) 2378 5731163
5 4 FE R 719166) e 171858
6 T Hu A (171) 7(14321%2?; 22(6662@3)
7 ek A7 % AEH(174) 4%%%% 9(%3.6%2?
8 #71% 2@ v H 2 E175) 3(82138}3 7(127_6302?
i A4a76) DS M
10 71ek 55714 A2179) 28042% 5}?105697)
11 & (169) 183,1%29)) 4(5112%38)9
12 A% 2 ool =(173) 131 348344
13 7194 B4F177) <ol.b%2§ (03,0(3)/7()‘5;
ot Al 16,443,197 36,446,629
(B4 AR TG 208 Ay EFE A3y Fo9d3) )
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At A= A7) Aol 24926 (79.2%) 02 7HE Bk, A= Al
o 186237 (76.1%), 13 A9 57537 (74.2%) o= yetstth Al fap

TGN = Ee] 21783 (34.2%) 0.2 e, FA7IAAE 2 FAA

rr

71 BA AL 1,840 (289%), HASTFHE B 7I¥de] 51047 (8.0%), A
27247 (4.3%), #AE 1274H(2.0%) o= YEYT. FASFE 2 71849
(8.4%)7 HAH(23%)e] A ¥ Ma Ao 7ME =%, 5437123
H(35.6%) 547184 A 2 A7 BAA(296%)2> 47 A4S, H4(4.6%)

& QA Aol BA wFol %A ZAHATHE 17).

1,200 -
1,000 -
8OO -
600 -
400

200 -+

S AviEZE =3 {EE |

mAN2 EOE mHT
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o
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-
=
ox
o
=
i
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r (
D)
B

- 37 -



F 17 APd ool aE7|E A SA4(2006~2009 )

ojdo] 57| AEA A AS(10~144, ¥, %)
A7
oo~ o, TR A= .
g A S e Ay 7EHg H2
&7 6370384 4929434 510234 2178322 127595 1840659 272,624
Y (77.4) (8.0) (34.2) (2.0) (28.9) (4.3)
S 0 U6 52 1,862,051 206,701 809,119 57,435 688,420 100,376
T (76.1) (8.4) (33.1) (2.3) (28.1) (4.1)
S| S 575080 59596 247,894 12,804 219,142 35644
’ (74.2) (7.7) (32.0) (1.7) (28.3) (4.6)
737 2492303 243937 1,121,309 57,356 933,097 136,604
3,148 437

(79.2) (7.7) (35.6) (1.8) (29.6) (4.3)
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52 °oldeo] 7 1,000 T TF7AE IAAF

t7F 20090l oAl STbek AL, Me A9 e WEdhe Ade B
™, 2006 thH] 20099 F7FES A& Aol 435% = 7HE Eokal, A A
o 229%, 471 A9 -161%= YEFST 200655 20099 7HA] A= g
At A7) Aol 12659, 113549, 103.1%, 107.3¥elR i, A& A9
7449, 832, 66.39, 106.8%, 1 A 7409, 7097, 5847, 91.07 &
471 Aol &xb7F 7 Bol JER TR 18).

¥ 18, 34 9 2 7HYg A
(9 /el 1,000 )

d = = ol H 4 7]
2006 74.4 74.0 126.5
2007 83.2 70.9 1135
2008 66.3 h8.4 103.1
2009 106.8 91.0 107.3

140

T20

T00

'

s0 \\‘/ =
&0 - 1

40 =271
20

2008 2007 2008 2009



4 A ERde A%, A7) Ae 20063%H 2009977 85T A
SHoR FolEt YL Hylom A% Ade 274 wEIL, AF A

o2 200874l FHAetthrE 2009del & For Frtste AEFdS HAth
20063 tiH] 2009 S7he2 Ae Aol 244%, A AH 14.2%, 471 A
o2 -252%% UEuT A= fH x5 7] A o] 59549, 519.14,
500.87, 444.8%W o= 7pd Woka, AE A9 299979, 34357, 269.94,
373.27, H A9 31697, 315.71, 25221, 3621 o= UEFRTHGE 19).

£ 19 #4 AN=0A A
(91« /91 1,000 )
A= A= S| 3 7]
2006 299.9 316.9 595.4
2007 343.5 315.7 519.1
2008 269.9 252.2 500.8
2009 3732 362.1 444.8
o0
&00
500
400 . =
® 300 ,,_____&\\,/" - 212
200 + =7
100 1
o]
200& 2007 2008 2009
HE
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HHle] Afols A3 B7] A2 2006158 2008 7HA] SApE7E Fo
SU7F 20090l vl & Fow Frbete S B, JAH A9 S

= WhEske AEFS BT 2006K diM] 2009¢ F7HES AE A el
21.2%, % A 375%, 87 AF& -176%= YEpEtth 195 1,000 3 g
At 7] A9e] 30.67, 2359, 2147, 2527, A& A9 2269, 20.89

1799, 2749, J3d A9 1684, 18049, 1149, 231" o= Ve THEE 20).

’

¥ 20. H=H x4

d = A& 2 A 3 71
2006 22.6 16.8 30.6
2007 20.8 18.0 235
2008 179 114 214
2009 274 23.1 25.2

35

30

25
e 0 Mz
- il 13
10 =27

5

n]

2006 2007 2008 2009
HEE

a9 12 W el g



FABAD L FAANBAG] B, A7) AGE 20069 FH 20084171
A BA457h Fol Bt 200999 Al EhsE AR Belw, AL A3

< e WEeeE A¥%S B 20061 tHR] 20099 S7hE2 A
o 49.1%, A7) A9 -115%% YERSTh 15+ 1,000
7471 Aol 48764, 421.39, 393.1%, 431.77
262.5, 224.3”3, 37339, 1 A2 25659, 275549, 215049

3 21).

CAE AL

(9 /1T 1,000 %)
A = A e 9 A A 7
2006 246.0 256.5 487.6
2007 262.5 275.5 421.3
2008 224.3 215.0 393.1
2009 373.3 382.5 431.7
&00
500
400 + -
oy 300 ~ ~iF
= Pl - -
i g A
a7
100
o
Zooa zoo7 zoos zoov
e
aE 15 wAVIEAE B FAAIRAE s skt
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Bk 20061 thH] 20099 S7F&2 A2 A19e] 19.0%, 1 A9 6.0%, 4
71 A9L -27.7%= ERTh 1 10008 B A7) Aol 7644,

4
59.4%, 51.17, 5529, A& A2 39.84, 41.07, 31.0%, 47449, A A2
47.8%, 46.67, 34.08, 50.7% & YEFHTHGE 22).

¥ 22, A2 3R

SR X & S| 371
2006 39.8 47.8 76.4
2007 41.0 46.6 59.4
2008 31.0 34.0 ol
2009 474 50.7 55.2

F0

80

Fo

&0
. 50 -~ S
= L0 -_\/. =

30 -

271

20

10

8]

2004 2007 2008 zoow
HE
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X Az

TH

puzel

A

6. 3@

6.1 &x

o] A3} 4 (NOo)

20061 F-Ef 2009 714

ol

=y

TH

o™ (p<0.05), H#ASFE 0.198= EFLTE

Avke v

-(:51_

59l

AA =2

X 23).

gtk

0

)

vAO
o)

~
_,L%
w5

—

NV

.F_H

Tor

B

j166 j167 j169 j170 j176

school

school

0.188

j166

0.090 0.922"

j167

0.198" 0.689" 0.716"

j169

0.148 0.925” 0.939° 0.754"

j170

0.108 0.913" 0.908" 0.719" 0.914"

j176

wAO

0

A
H

71384, j167:

1]
A 71 AA A, 3176:

* p<0.05, sch: StAFH NO, T%, j166: FHFFY

71274, 5169: #E, j170: FA 71 BA D

12

=
Tl

s A
H

ol
=

- 44 -



1;1}1\0

71#4 0169, w4

ol
=

fex]
™

ok =

FAHOE §9

Aol

]

Z
vl

AAI71 BA S 0.166,

o

B71%7 0144, A 0.239,

-0.0432.2 EFS T

24).

3
ar

0

o

»AO
o)

~
o
e

—

el

.EH

j166 j167 j169 i170 j176

school

school

0.169

1166

0.144 0.874"

167

0.239 0.569 0.656"

j169

0.165 0.821° 0.837 0.772"

i170

-0.043 0.740" 0.810" 0.682" 0.729

176

* p<0.05, sch: SAFH NO, 5%, j166: FAFTFE 2L 7184, j167:

, j169: #AH, j170: §A71BA A D FAAMIIBAY, j176: A

&

A FH N0, = dFud 5/ 5§57

1

[
or

el

l

A

15

o

ﬁ

A

e

471 8AE 0.355, w7 =

°] 0433, &

]

9 717 0289 -o = YERSTHE 25).

0.352, #l¥ 0.348, #48FF4
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F 25, AHA olidsE L TS TEVIAS Aok duAd

school j166 167 169 j170 j176

school 1

166 0.289 1

j167 0.352 0913 1

169 0.348 0.808" 0.898" 1

j170 0.355 0.8974"  0.944 0.956" 1

j176 0.433 0.952" 0.934" 0.876 0.915" 1
* p<0.05, sch: STUFH NO, &%=, j166: w3579 ZH 7[#F, j167: w3F7]
S, j169: B9, j170: w71 HAE R SA4A 7 BA 4, j176: A

A7) Aqe SFaEw NO, FES 57 5F/AF BALske] FRYLS 5

N A BRG] AABAS BIott EAA FoHe dda, AAAFE
FA7IBA Gl 0.128, FAEZTFYE 2 7|39 0.115, H2A 0.085, FAA7I =7+
a 0.078, F&E 0.064 == YEFFTHIE 26).

£ 26 3714 oS AL wreh 5F/AF st Fuy

school j166 j167 j169 j170 j176

school 1

j166 0.115 1

j167 0.078 0.943" 1

j169 0.064 0.863" 0.877" 1

j170 0.128 0.958" 0.960" 0.892" 1

j176 0.085 0.952" 0.934" 0.865" 0.955" 1
* p<005 sch: Z‘LJJ—TH“" NO, &%, jl66: v F7TH % 714’}7<] A, 167 v
=3, j169: N, j170: HA71BAE 2 FAANBAL, j176: 74
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s}l

7F 0.274, 02252 FAH o=

(NO2)

=
=

H 3 3.(p<0.05), 3}

tHEE 27).

oo}
o M

A7 HERA]

2]

expert

truck

car omnibus

school

school

0.274" 1

car

0.225° 0.857°

omnibus

0.695" 0.885°

0.057

truck

-0.032 0.003 0.071 0.327"

expert

%42}, omnibus :

stulFEH NOy, &%, car :

:p < 0.05, school :

3

truck: E ¥, expert:

=4
¢}

b, 7pAbebE] Avka), @ 7 Q)

Z

2, A2
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2wt w2,

= frelskAl SSktH(E 28).

j166(p) j167(p) j169(p) j170(p) j176(p)

car 0.018 -0.053 0.110 -0.090 -0.090
(0.803) (0.464) (0.126) (0.211) (0.211)

omnibus -0.044 -0.085 0.059 -0.111 -0.109
(0.536) (0.238) (0.410) 0.121) (0.130)

truck -0.114 -0.073 -0.034 -0.101 -0.151"
(0.111) (0.311) (0.633) (0.157) (0.034)

expert -0.058 -0.019 -0.163" -0.043 -0.053
(0.421) (0.787) (0.022) (0.553) (0.458)

* p<0.05, j166: wAAFTFA H VIAAA, j167: VN EHH, j169: HH, j170: =
A7NBAD L FAANHAAA, j176: A, cars 82, omnibus: 5 F 2, truck: EH

expert: 52}
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6.4 o)A AL Fxo WE 3F7)2F 224 (0Odds Ratio)

o FHAA A3 o)Al A AN, FEE 7|+ 2 A (Thpercentile) ¥
39 - (25percentile)®] . 2FH](Odds Ratio)S AFE3sith. A9 te o]akst A
A~(NOy) FE7F 429 ppb o]/ A Hojar, Y2 o] 23t A A(NO,) 5&=7)

26.1 ppb ©]3tel Ao = e

Ted AA Aol g wxH = FA4FFE 2 71HE S 0.8891(95% Cl,
0.86-0.90), 718t w4371 =792 0.82v1(95% CI, 0.81-0.84), ¥ ¥ (;169)=>
1.039§(95% CI, 0.97-1.08), 5471844 = T84 71 #A A2 0.759(95% CI,
0.74-0.76), 121 0.69¥1(95% CI, 0.66-0.71)% e}y

flo

ME A9 nxp]= #Hgo]l 1.0391(95% CI, 0.97-1.08)% 7Hd =9k, =
A5 B 7ol 0.8841(95% CI, 0.86-0.90), w4771 =% 0.8291(95%
CI, 0.81-0.84), 547184 R FEAZIEAA 0.759(95% CI, 0.74-0.76), =
21 0.6991(95% CI, 0.66-0.71)= FEF%L

AH Ao wappl= FAEFFA 2 718 A2 44 1.149(95% C,
0.09-1.19), 1.018§(95% CI, 0.96-1.06)%2 }E}yEIL
Z1HA S 2 FAAZIBAES A2 0.7391(95% CI 0.71-0.75), 0.75%](95%
CIL 0.70-0.81), 0.7191(95% CI, 0.69-0.72)% }EFSLTE.

=

471 A9 BEe Bl wAmzh A sk, 8471389 3%
TAAAZIAA Fol 1.7791(95% CI, 1.75-1.80)= 7Fd =%, o= 544
71=2d 175W1(95% CI, 1.73-1.77), #485Fd % 7139 1.48v1(95% CI,
1.45-151), 2] 1.43v1(95% CI, 1.38-1.47), #H = 1.2791(95% CI, 1.21-1.33)%

Jep.
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ool

TE7IAS A wab= A5 B 719 Ay A7) Aol 1.484)

=
(95% CI, 145-15D% 7F4 =91, AH7} Aol z+z 1.1481(95% CI,
1.09-1.19), 0.8891(95% CI, 0.86-0.90)% eyt FAR7I=79S A7) A
ool 1.75w(95% CI, 1.73-1.771)= 7V =9ki, A& A9 0.8281(95% CI,
0.81-0.84), ¢1H A 0.738](95% CI, 0.71-0.75)& el #AHS 47 A
o] 1.27v1(95% CI, 1.21-1.33), A& A fo] 1.0391(95% CI, 0.97-1.08), 1A
A efol 0.7581(95% CI, 0.70-0.8D& veERaL, #4713A49 2 F4A4718A4 9

jus)

& A7 A 177(95% CI, 1.75-1.80), A& A< 0.754(95% CI, 0.74-0.76),
1 A9 071¥1(95%  CI, 0.69-0.72), HA& 471 A9 143u§(95% (I,
1.38-1.47), o1& A9 1.0181(95% CI, 0.96-1.06), A<= A9 0.699(95% CI,
0.66-0.71) %= e HHGE 29).

¥ 29. o]t A A F% A9 (75percentile) SF2] T (25percentile)oll THE 1L x}H]

1166 i167 169 i170 i176

OR 95% CI. OR 95% CI. OR 95% CI. OR 95% CI. OR 95% C.I.

1€ 0.88 0.86-0.90 0.82 0.81-0.84 1.03 0.97-1.08 0.75 0.74-0.76 0.69 0.66-0.71

olx 1.14 1.09-1.19 0.73 0.71-0.75 0.75 0.70-0.81 0.71 0.69-0.72 1.01 0.96-1.06

7] 148 1.45-1.51 1.75 1.73-1.77 1.27 1.21-1.33 1.77 1.75-1.80 1.43 1.38-1.47

A 0.88 0.86-0.90 0.82 0.81-0.84 1.03 0.97-1.08 0.75 0.74-0.76 0.69 0.66-0.71

OR: odds ratio, 95% C.I.: 95% confidence interval, A1+ : NOy %7} 429 ppb 9]
ARl A, skt 1 NOy 5%7F 26.1 ppb ©lstel A9, j1660 v 4FFH R 7|4A 4,

167 HAE71 =34, 169 #E, j170: HA7IHAE R S BA, j1760 A4
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27 088, A=A 0.820, w1 BAE R o=
AAZ1BAG 0758, H2 0698 = ekt A9ldta st (ke 557 A
S M AEdE 2 Zolrh 9tk 2y, e Aol HH@e] wx)
H17F 1.03(0.97-1.08)= “d9lwto] at9larel wls] #H#E AIE HE AF=s)
103w} =A ek, 9 A9 F4FFd 2 71#d 3 A2 e wa vt
7b7} 1.14(0.09-1.19), 1.01(0.96-1.06)= vFebrt, AF9to] shgltol nlal F4
FEE 2 s dA 4gs b 9 mrh 114w, 101 e slow
UEbs T A7) A9 wapulE 713A9 1L77(1.75-1.80), 47139 1.75(1.73-1.77),
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dA, st FHeY o] A ANO,) A= wE A9 (75percentile) 2}
a}-9] < (25percentile)©] W xHH](Odds Ratio)& w418 A3, 95% 21277kl A
e AL A9dto] vt Ay 23S Jhd 9 =st 1.038 =4 o

e, A A9e ool Hevnn £F/1A8L M APE FAT

oA, A stal FHAA FAT o4kt H A2(NOy) LA =(ppb)] ¥
349031 HA g2 99, g2 700, AT 11.82 YERR AL,
AARE ] (25%) = 26.1, T915(50%)% 34.9, A3ARES4(75%) = 42.82
Wk A¥ 4715 @B0pph)e 2Hg Hl&E AR A o] 464%= 7+
=k, S A 44.9%, 471 A 256%= UEFSAL, 24AtE 7 847 =
(60ppb)& =&k H&2 A7) AR 222% % e, A& 1A
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= ABSTRACT =
Study on a Respiratory Disease and Nitrogen Dioxide

Concentration in Metropolitan School District

Won, Jong Gu
Graduate School of
Public Health

Yonsei University

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

NO, concentration of Korea's capital area is 1.4 times higher than
noncapital region and 1.2 to 1.7 times higher than developed countries’
major cities such as New York, London, Paris, and Tokyo. In spite of that,
volume of traffic and use of fossil fuel are increasing as tendency to live
in the city increases due to industrialization and urbanization. Due to the
fact, concentration of NO- and other pollutants are spreading rapidly around
school areas and children’s health is on the rise.

Purpose of this research was to find the correlation between patient
occurrence among children age group 10 to 14 and NO. concentration,
around elementary and middle schools located in capital area. From 2006 to
2009, we investigated children population, number of registered cars, NO,

concentration around schools and number of children with respiratory
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diseases. Through relation analysis research, we tried to prove if pollutant
factors around schools affect children’s’ respiratory diseases.

Firstly, we performed correlation analysis between patient occurrence
among children age group 10 to 14 and NO: concentration, around
elementary and middle schools located in capital area. Among 5 respiratory
related diseases, pneumonia showed relevance with the coefficient 0.198 and
p value smaller than 0.05, acute laryngitis and tracheitis, acute upper
respiratory infections, acute bronchitis, acute bronchiolitis and asthma did
not show any relevance.

Secondly, we analyzed the relationship between number of registered cars
and concentration of NO; There were no correlation between the number
of registered cars and concentration of NO, Cars and full-size van had
coefficient of 0.274 and 0.225 which is statistically regardful positive
correlation with p value lesser than 0.05.

Thirdly, we considered the odds ratio for top 75 percentile and bottom 25
percentile according to NO- pollution level. As a result, top percentile of
Seoul had 1.03 times higher risk of getting pneumonia than bottom
percentile in 95 percent confidence interval. Top percentile of Incheon had
1.14 times higher risk of getting acute laryngitis and respiratory disease
and 1.01 times higher risk of getting asthma than bottom percentile.
Gyeonggi area had 1.77 times higher risk for acute bronchitis and acute
bronchiolitis, 1.75 times higher risk for acute upper respiratory infections,
1.48 times higher risk for acute laryngitis, tracheitis, 1.43 times higher risk
for asthma and 1.27 times higher risk for pneumonia.

Fourth, rate of children patient with respiratory diseases for every 1,000
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children in 2009 increased compare to 2006. Seoul was found to have high
rate for 4 diseases. 43.5% of acute laryngitis and respiratory disease with
32.4 children, 24.4% of acute upper respiratory infections with 73.7 children,
51.7% of acute bronchitis and acute bronchiolitis with 127.3 children and
19.0% of asthma with 7.6 children Pneumonia increased to 37.5% with 6.3
children in Incheon.

Fifth, ppb concentration of NO, around capital school area had mean of
34.9 with minimum of 9.9, maximum of 70.0 and standard deviation of 11.8.
25% quartile had 26.1, median of 502 had 34.9, and quartile of 75% had
42.8. Cities exceeded annual mean of 30ppb during 4 years of time period,
are Incheon with 46.4%5, Seoul with 44.9% and Gyeonggi with 25.6%.
Gyeonggl exceeded 24hours environmental quality standard of 60ppb with
2.22%. Seoul and Incheon did not exceed environmental quality standard.
According to the paragraphs above, only pneumonia showed correlation,
with a coefficient of 0.198 and p value less than 0.05 between
concentration of NOs around capital school areas and respiratory diseases.
The number of registered cars and full sized vans and concentration of
NO> had coefficient of 0.274 and 0.225 with p value lesser than 0.05.
Moreover, NO, concentration with top 75% had 1.77 to 1.27 times higher
chances of getting respiratory disease compare to bottom 25%.

Further research should measure more of the inside concentration and
systematically study about the health effects on children from pollutants

that are created around school area.

Key words: nitrogen dioxide, respiratory disease, correlation coefficient, odds ratio
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