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Table 1. Comparison of the means and the third quartile concentrations

of NOz and PM10 in Ulsan City(2010-2013)

Significance

Mean=®SD 95% CI
(p—valuex)

NO:(ppb) 22.40%£2.42 21.27-23.53

Mean concentration 0.000
NO:(ppb) 29.95+£3.55 28.29-31.61

Third quartile concentration

PM10(zg/m?) 48.70%£4.23  46.72-50.68

Mean concentration 0.000
PM10(zg/m?) 61.05+5.01 58.71-63.39

Third quartile concentration
*Paired t-test
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Table 2. The

result of one-way ANOVA for the differences of

experiences of asthma symptoms and diagnosis in five administrative

regions in Ulsan City(2010-2013)

Source DF SS MS F P-value
1) Experience of asthma symptoms in usual
Region 4 0.0008 0.00020 5.27 0.007
Error 15 0.0006 0.00004
Total 19 0.0014
2) Experience of exercise induced asthma symptoms
Region 4 0.0008 0.00021 3.97 0.022
Error 15 0.0008 0.00005
Total 19 0.0016
3) Experience of asthma diagnosis
Region 4 0.0006 0.00015 4.44 0.014
Error 15 0.0005 0.00003
Total 19 0.0011

Table 3. Groups of regions with statistical

symptoms and diagnosis in Ulsan

test(2010-2013)

difference of asthma

City determined by Tukey's

Statistically different regions

Experience of
asthma symptoms in usual

Nam gu-Ulju goon,
Dong gu—-Ulju goon,
Dong gu—- Joong gu

Experience of
exercise induced asthma symptoms

Dong gu-Ulju goon,
Dong gu—- Joong gu

Experience of asthma diagnosis

Nam gu—Uljg goon,
Dong gu-Ulju goon,
Book gu-Ulju goon

- 13 -



374 EdA 7wk -9 One-way ANOVA A3} Table 49F 2

o, PAFAE=E A EFA 7Ivto] BF {93 Zo|7f e Ao=E
Eluit), e, 3 =84 7I9bE A1 folE FRlstr] flste] AAlg
Tukey's test 23}, Wy AFphe G-, 97—, 75T,
FT-ETT, T, I, - roA AolE Hola, HWE
TAHHA(MHE T -5, FF-SFT, T, 55T, -
S0 293 HAYE SAVH(MHS BE A G zpolrt ddom, vy

T, BT-EFE, BP-GFE, HP-FT, $FE-FTA Aol: w3

(Table 5).

Table 4. The result of one-way ANOVA for the differences of
environmental physical factors in five administrative regions in Ulsan
City(2010-2013)

Source DF SS MS F P-value

1) Number of cars per 100ppl

Region 4 0.0371 0.0093 71.1 0.000
Error 15 0.0020 0.0001

Total 19 0.0391

2) Park area per 1,000ppl(m?)

Region 4 0.1799 0.0450 499.7 0.000
Error 15 0.0014 0.0001

Total 19 0.1812

3) Green space per 1,000ppl(m?)

Region 4 0.0012 0.0003 12511.9 0.000
Error 15 0.0000 0.0000

Total 19 0.0012

4) Number of air pollution emission sites per 10,000ppl

Region 4 0.0000 0.0000 1233.6 0.000
Error 15 0.0000 0.0000

Total 19 0.0000

S 14 -



Table 5. Groups of regions with statistical difference of environmental
physical factors in Ulsan City determined by Tukey’s test(2010-2013)

Statistically different regions

Number of cars per 100ppl Nam gu-Joong gu, Nam gu-Dong gu,
Dong gu-Book gu, Dong gu-Ulju goon,
Dong gu-Joong gu, Book gu-Joong gu,
Ulju goon—-Joong gu

Park area per 1,000ppl(m?) Nam gu-Ulju goon, Dong gu-Ulju goon,
Dong gu-Joong gu, Book gu-Ulju goon,
Ulju goon-Joong gu

Green space per 1,000ppl(m?) All the regions
Number of air pollution Nam gu-Book gu, Nam gu-Joong gu,
emission sites per 10,000ppl Nam gu-Ulju goon, Dong gu-Book gu,

Dong gu-Ulju goon, Book gu-Ulju goon,
Book gu-Joong gu, Ulju goon—-Joong gu
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1o dE2e Fxot FATATE] One-way ANOVA ZA3}+= Table 63
Zon FAFAHERZ PMI0Z NO, F=7F BF F93% zo|7t & Ao=
etk =3kt d=d s ARt ApolE FSlEr] flste] A
st Tukey's test 23, PM10% NOy, %+ 757, 157, 57-%
T, T - T ztelE Ktk (Table 7).

Table 6. The result of one—-way ANOVA for the differences of PM10
and NO; concentrations in five administrative regions in Ulsan
City(2010-2013)

Source DF SS MS F P-value
1) PM10
Region 4 317.7 79.4 7.48 0.002
Error 15 159.3 10.6
Total 19 477.0
1) NOy
Region 4 0.0002 0.0000 19.37 0.000
Error 15 0.0000 0.0000
Total 19 0.0002

Table 7. Groups of regions with statistical difference of PM10 and NOg
concentrations in Ulsan City determined by Tukey’s test(2010-2013)

Statistically different regions

PM10 concentration Dong gu-Book gu, Dong gu-Joong gu,
Book gu-Ulju goon, Ulju goon—-Joong gu

NO; concentration Dong gu-Book gu, Dong gu-Joong gu,
Book gu-Ulju goon, Ulju goon-Joong gu
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2010~2013d9] &4kA] PM10, NOz29| A3 ARSI F=9F 374 =84 7]
wkate] A@yAe] gk B4 A= Table 83 #2Th Hud ¥
< NO22F PM10#E= 59 #AE HGlew ¥ FAF
(P<0.05). MY AF ()= NO29F e &4, PM10¥ ¢fgt o] #AE
Uetdlon, 2% EAHoR {23 thP<0.05). ©rHY th7] L FuiEAY
G2 NO9F PM10¥ &9 #AE Holn BT FAHoZ {oslsl
CTHP<0.05). AW E =242 NO2F PM10% oF
T BAHdoR fo8HtHP<0.05). Table 82 ¥4 Axlo] wzw 7)Y
EAHRE Aol7t o, 374 EgA 7wy giv|dEAAe]dl @Azt
JeS e

Table 8. Coefficients of correlation between air pollutants and
environmental physical factors in Ulsan City(2010-2013)

NOz(ppb) PM10(zg/m?)

) coefficient -0.415 -0.537

Park area per 1,000ppl(m®) p-value 0.000 0.000
coefficient 0.436 0.036

Number of cars per 100ppl p-value 0.000 0.000
Number of air pollution coefficient -0.331 -0.437
emission sites per 10,000ppl p-value 0.000 0.000
coefficient -0.172 -0.161

2
Green space per 1,000ppl(m?) p-value 0.000 0.000
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Al AN B ez=HE 48] 918, PMI0 sk=9 B3 S
o] HEAell S VA= AT AHA 54, A4 deA S 4 =
(Hg TdHAm?), NPT 2AFF)e] dFS 242 BAgstol
%13L(Table 11), PM10 “§% 60gg/m® wvrel]l Hls] PM10 &%7F 60ug
fm’ ool gl A AA S} AEL OR7E 1592 FAHOR Fos
ATHp<0.05). Q1T AHs]H 54 o=H|E A EW, AW wep FAAC
TrolshAl ekttt AR 19-2940l Bls| A¥e] SVt s L=HTE STt
=, 60-69412] OR7} 2.38°1% 704] ©]4<] OR7} 4.392 =% 574
O FoFFATHp<0.05). A7 450l 50017k o]4el s} 20001k o]}
A 85 OR7F 2.000% BAHCR frofabalom(p<0.05), 4 7hraseel
Aases Q=7 57 Vet A2 slo]E Zhetel] Hls| BFZete]
ZH| =

o
0.80, 7IEFE L0509 BAHCE Folsa @k WKzl A
o)

e ™ ox
L/ )
N
rE

13l OR7} 1.992 EF EAIFo=Z f233 21 (p<0.05),

Agk A5 A9 18.5-23kg/m? HWHANAF)S 7|Fo 2 25kg/mPolAt

Q2
=2
jad

(Mvhe]l OR7F 1.34% SAIF SR Fo3F3thp<0.05). 374 &84 7§t F
AM T FYUAZA (MY ORE 1.00019W EAZoRE F938% 01 (p<0.05),

10089 400 ol4ke] ek 400 ol AFeao] ]l OR7} 0.940]m =
AX oz fostA ekgtr).
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A AAA(PML0)] e 54 AT AP =uE E487] {8,

3 = AT ARSA
5 JHM 54 éﬂr 37 E2A 7Nk AsFa(dhet T4 H A (m?)e]
A o‘eﬂ—roﬂ gk FFs 247 BAste] #Ask3ial(Table 11), PM10 &%= 60
7F 60ug/m® o)) Aol T4 A2 T4 A
o8t tHp<0.05). A7 ARS| A 54 Q=4
HoR folekA] ettt AES 19-2949] H]

o OR7} 1.482 EA A
2 AE Ry, A

_IHU ﬁ
k)
offt
o

9]

Aol F7F T4 =7
xﬂ o]’ OR7} ZV7Z} 4.656= H5F
2

=d], 60-6941¢] OR7} 1.97¢]1 70
xﬂ,gi 8918} tH(p<0.05). A7F+A
AL OR7} 1.660.2 EAHo =

st e m (p<0.05), & Thrasde] fpadas EHV} A e
0.8

2
w7} L;o};qb Aoz JMLQ At FAFAS BlEA] BlE| OR7F 1.78%2 &
AR oz F938H3 0™ (p<0.05), AAHF A2 45 18.5

As) s 71FEe2 25kg/m?old(MIvhe] OR7F 1.742 FAHCZ fofskelch
(p<0.05). 374 =22 7IRke] W FoA] Wiy 404 o]/de] AT 40
tf olake] Apekell vl FAA R FolFhS UEhA @oka, HEd
A (m?)e ORe 1.002.2 FAAoZ {2383 th(p<0.05).
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3.5.3 A2 JAE AFI PMIO, MAH FF &2, A
=24 7Nt 8

u] Al 2] (PM10) 7} 60ug/m® mwkell H]&] 60ug/m® ol 4 -2 H2
oA FEe] o=nE BAE7] 98], PM10 Fwx9k M2 oA e
dAAe J3S v X AT AL Z EA A% FEH EAI 8 28F 7

HHAW G FLAHEA(m?), WF AFF))e &S 7247 BAgste] 2435191
3(Table 11), PM10 % 60xg/m® mw-S 7|50 2 PM10 557} 60ug/m’
olde] Aol A AAVJ% 48L& OR7} 1.012 EAX R F93HA4] %3
a1, 1 AME)A A o= Aund, Al et BAHCR fojshA] o
Atk AR 19-294 H]E] AFo] F7F F4F Q=u|7F Srlekgl=T, 70
Al o]4+e] OR7}F 2.24% BAA o R §28ttHp<0.05). A7 250] 50011
A o] el w3l 20007k ©]8el A9 OR7F 1.142 SAXSR {9 344 &
st AP stolE Zetel s BFZeke] ORE 0.84, 718k ORE 1.239
Ao FolatA] &gt &g A4 uistul o] idel wlE] 255t
olate] OR7} 3.36°]a, F3tu ORE 2.37% RF EAHoR Fosiqitt
(p<0.05). dAEAL v]EA] v OR7} 1.302.2 FAAHoZ {25
row, AAZFE Ao A9 18.5-23kg/m® MTHHEFAT)S VFEo=
18.5kg/m? mMIWHAAF)e] OR7} 1.572 EAH 2 #9839 tHp<0.05). g7
B4 7|uke] wpol A w40t o)de] A= 40U olske] Al
Hlg] OR7F 1.18¢1W, W3 FUdWH(m»)e] ORe 1.0002 EF FAACR
FolahA & ATHp<0.05).
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Table 11. Association between PM10 concentration, socio—demographical

and health behavioral factors,

environmental physical factors and the

experiences of asthma symptoms and diagnosis Ulsan City
(2010-2013)
Experience Experience Experience
of asthma of exercise of asthma
symptoms induced asthma diagnosis
in usual symptoms
ORY 95% CI¥ OR* 95% CI¥ ORY 95% CI%
PMI0 < 60pg/m? 1.00 1.00 1.00
26Oﬂg/m3 1.59« 1.13-2.23 | 1.48« 1.07-2.06 1.01 0.75-1.36
g Female 1.00 1.00 1.00
ex Male 0.84 0.63-1.13 | 0.81 0.61-1.09 | 0.98 0.74-1.30
19-29 1.00 1.00 1.00
30-39 0.73 0.42-1.27 | 0.67 0.39-1.15| 0.98 0.61-1.57
A 40-49 0.83 0.48-1.44 | 0.80 0.47-1.36 | 0.60« 0.35-1.02
&€ 50-59 0.99 0.56-1.75 | 1.17 0.68-2.01 | 0.77 0.45-1.31
60-69 2.38+ 1.34-4.22 | 1.97- 1.12-3.49 1.17 0.66-2.08
70 and up 4.39« 2.43-7.96 | 4.65+ 2.60-8.32 | 2.24« 1.25-4.01
Over 50 1.00 1.00 1.00
million won
Annual 20~50
household e 1.31 0.92-1.87 | 1.13 0.81-1.58 | 0.92 0.68-1.26
income million won
Under 20 2.00- 1.36-2.93 | 1.66+ 1.16-2.39 | 1.14 0.81-1.62
million won
White collar 1.00 1.00 1.00
Job Blue collar 0.80 0.56-1.16 | 0.80 0.56-1.16 | 0.84 0.59-1.22
Others 1.05 0.75-1.47 1.03 0.74-1.43 1.23 0.89-1.71
College or
higher 1.00 1.00 1.00
High school 1.19 0.81-1.76 1.05 0.72-1.53 1.24 0.85-1.81
Education Middle 1.28 0.76-2.15 | 1.43 0.87-2.33 | 2.37- 1.43-3.93
school
Elementary
school or 1.78« 1.08-2.93 1.50 0.92-2.46 | 3.36+ 2.02-5.58
lower
Current Non-smoker 1.00 1.00 1.00
smoker Smoker 1.99+ 1.47-2.70 | 1.78+ 1.31-2.42 | 1.30 0.95-1.78
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Table 11. (Continued)

Experience Experience Experience
of asthma of exercise of asthma
symptoms in induced asthma diagnosis
usual symptoms
ORT 95% CI¥ OR* 95% CI¥ ORT 95% CI¥
18.5kg/m*~
ngg/mg 1.00 1.00 1.00
Under B _ B
BMI 18.5kg/m2 1.40 0.89-2.21 1.50 0.94-2.39 | 1.57+ 1.02-2.40
23kg/m*~ ~ ~ ~
25kg/m2 1.04 0.77-1.39 1.24 0.92-1.65 1.09 0.83-1.45
Over 25kg/m2 1.34% 1.02-1.77 | 1.74% 1.32-2.28 1.26 0.96-1.66
<40 cars per | | 4 1.00 1.00
. 100ppl
Environ
>
mental =40 cars per | o, 50197 | 090 067-1.22 | 1.18 0.87-1.58
physical 100ppl
factors Park area
per 1.00% 0.98-1.01 | 1.00% 0.99-1.04 | 1.00 0.98-1.04

1,000ppl(m?)

The final model is adjusted for socio—demographical and health behavioral factors and

environmental physical factors.

* p<0.05
t OR: Odds ratio
¥ 95% Confidence Interval
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o]248Hd 2:(NOy) %17k 30ppb vlwhel wls) 30ppb ol & Hg-o] A
A2 AR e=ng $ASY] A8, NO, wEg} FPA 243 49
#Ael JFL WAL AT AEY 54, 07 YUY 545 37 2L )
NP Y FARAMY), NG AFRN)] FFS 22 ngsel s

3(Table 12), NO; 5% 30ppb H|RFE 7|02 NO; %7} 30ppb ©]%9]
Aol wAA A S AL ORVE 1472 FAXeE folasit
(p<0.05). Q17+ AH8l4 54 =S Auny, AFdo ue} FAXHCR Fo
aHA okrh. A 19-29410 HlE] A”o] FIF BHE o =n7t Frleki
=, 60-6941¢] ORE 2.33°]W 704 o]de] OR7} 4.28% HF FAHoR
f218H313(p<0.05), A7FA252 50019kl ool Hlsl 20009k ofat]l 7
F OR7} 2.0001W EAHLR foat3lth(p<0.05). 22 sto]E Zeto] H]
| B572eke] ORE 0.80, 7]EF] ORE 1.050W Aoz folahA] &k
CWEFEE] A tigtal o] el wlE] Z2Edtul ofske] OR7F 1.830]1L, &
Aoz {933 o™ (p<0.05), S FFo] HoldFEH QXH|7} FolA|=
Ao el dAEAS vgdel B8] OR7F 2.00017 TAH 2R
ATHp<0.05). AAZFE A2 49 18.5-23kg/m* "IRHAEAF)S 7FEo=
25kg/m? o] (Mwhe]l OR7} 1.342 EAZH o= #28drh(p<0.05). 373 &
212 Zuk gl Wiy A4t 40 o] 3 g0 404 o]skel Sl
Hlall OR7F 0.960.% FAHOR felshA] egkow, HHd AU (m*)9
OR% 1.000.2 SAH SR F2]at3lth(p<0.05).

ol

x 0
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o] A8kA 2 (NOy) %7} 30ppb m]wkell H]&| 30ppb ©]4F & 7
AXZ AR e=uE BA7] 98, NOy, 559 54 12
FEFE A= AT ARH 54, A% fﬂiﬂ%’ﬂ 547 874 B84 7]
M Al GFE A mAste] 2433
I(Table 12), NO, % 30ppb "W 7]Zo 2 NO, %7} 30ppb ©]%4<]
Aol 2854 HY T4 A¥e OrRVF 1.70eR BAHom fosdt
(p<0.05). Q1 A3l EA ¢ =n|= aAurnd, AW uel EA2ow §o
ahA] otk dEe 19-2940] HE] o] Z7} =R o =M} F718HS
=, 60-69A412] OR= 1.91¢] 704 o]’ OR7} 4.472 B5F SAXHSZE
#9189 31(p<0.05), A7FFA5E 50019 o] dol ¥s) 200099 ol&kel 7
$- OR7} 1.64019 EAHo= {23t tHp<0.05). 2L 3lo]E Zalo] o
& E=7tgle] ORE 0.81, 7]EFe] ORE 1.030|0] EAH o7 §-93k# &
ST A5 tigtul o)l s 2 o]ske] OR7} 1.57¢]aL
& o] olASE ¢ =H|7} olxi= Ao s e u, EAH O T 59
shA| ekt Az ZFold] B3] OR7} 1.790]W EA o7 &93act
(p<0.05). A& A= 49 18.5-23kg/m* PTHANAT)S 7|Fo=
25kg/m? ©]F(H|EhHe] OR7} 1.730.2 EAHCZ 984 th(p<0.05). 7
82 718k Wgrol A wig ﬂa‘cfﬂ} 40t 01*&0‘ A5l 409 o]kl A5

_

i
55

K

2
Ky

-
ol
ra
flo
E

ORE 1.000.8 EAA R 93 tHp<0.05).
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356 A AAT AT NO, 7NF 2z gl 37
93 7]vte] B

o] 2kt A 2~ (NOy) =57} 30ppb m]HHl] H]3] 30ppb ©]4F & A9 "4 ¢
AR el @=HlE A7) 9, NO, s=oF 2 oAb Ao o
HAjo] kS n = ol AL A EA A7 HEjH EAI 87 27 7w
(AW FL9A(m?), NPT AFe()e] d3FES 7H7F BAste] BA skl
(Table 12), NO; &%=7} 30ppb WRkel]l H]&] 30ppb ©]4e] OR7} 1.012 F4

1.
Mo folatA] gttt e 19-2040] H|E| o] FU} TFE o =i
7} F7bekel e, 7041 o14be] OR7F 2.24% EAIHo® 8k a(p<0.05),
A7FFARSEL 50017 o) akel Hls] 20009k ©]3kel A% OR7} 1.14° 1 &
AX o2 fFofatA] drt. AL sto|E Zetel s EFZee] ORE 0.84,
71€ke] OR= 1.230| FAIX o= frofshA] vt w&FFEe] 49 dighu
o]Ake] Hlal] F3twe] ORE 2.37, 253kl o]3te] OR7} 3.360]1L, B%F 27
Ao 7 89035t oM (p<0.05), WS FFo] HolAFR 9 =7} oA A
o2 Vel AAEAS A HlE) OR7F 1.300.2 SAX SR folshA|
ergtt. AAZ AFo] Ag- 18.5-23kg/m? MWHANAFT)S VFoR
18.5kg/m? WvHAAZF)e] OR7} 1.572 EAIFoZ #9327 tHp<0.05). 37
217 71 el Wi A=kt 400 o) S 40t) ol &kel gl
H]E] OR7} 1.18°19, W3 FUdHH(mH)e] ORE 1.0002 EF FAAHoR

o3 et
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Table 12. Association between NOs concentration, socio—demographical
and health behavioral factors, environmental physical factors and the

experiences of asthma symptoms and diagnosis in Ulsan City
(2010-2013)

. Experience
%Epaesréﬁ?rfae of exercise Experience of
- induced asthma diagnosis
symptoms 1n asthma
usual symptoms
OR  ogos | OR - g5oq | oy 95%
¥ CI# + CI# CI#
O < 30ppb 1.00 1.00 1.00
2 > 30ppb 147+« 1.06-2.04 | 1.70x 1.22-2.37 1.01 0.75-1.35
Sex Female 1.00 1.00 1.00
Male 084 0.63-1.12 | 0.81 0.61-1.09 0.98 0.74-1.30
19-29 1.00 1.00 1.00
30-39 0.72 042-125 | 066 0.38-1.12 0.98 0.61-1.57
Age 40-49 0.81 0.47-141 | 077 0.45-1.32 0.60 0.35-1.02
g 50-59 097 055-171 | 1.14 0.66-1.95 0.77 0.45-1.31
60-69 2.33% 1.31-4.13 | 1.91* 1.08-3.37 1.17 0.66-2.08
70 and up 428«  2.37-776 | 447« 2.50-8.00 | 2.24x 1.25-4.01
Over 50 1.00 1.00 1.00
million won
Annual 20~50
household [ 1.31 091-1.86 | 1.12 0.80-1.56 0.92 0.68-1.26
income million won
UI.1d.61” 20 2.00%x 1.36-2.93 | 1.64%« 1.14-2.36 1.14 0.81-1.62
million won
White collar 1.00 1.00 1.00
Job Blue collar 0.80 0.56-1.16 | 0.81 0.56-1.16 0.84 0.59-1.22
Others 1.05 0.75-147 | 1.03 0.74-1.44 1.23 0.89-1.71
College or 1.00 1.00 1.00
higher
High school 121  082-1.79 | 1.07 0.73-1.57 1.24 0.85-1.81
Education Middle 131 078220 | 148 091-241 | 237+  143-393
school
Elementary
school or 1.83% 1.11-3.01 | 1.57 0.96-257 | 3.36% 2.02-5.59
lower
Current Non-smoker 1.00 1.00 1.00
smoker Smoker 2.00%x  147-271 | 179« 1.31-2.43 1.30 0.95-1.78
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Table 12. (Continued)

Experience Experience .
. Experience of
of asthma of exercise . .
- . asthma diagnosis
symptoms 1in induced asthma
usual symptoms
95% 95% 95%
ORY ¢ |ORT (o | ORY Cr¥
2~
égg}fn/ o 1.00 1.00 1.00
BMI gg%i; o 141 089-223 | 151 095-241 | 157«  1.02-2.40
2_
ggig;ﬁz 1.03 0.77-1.38 1.22 0.91-1.64 1.09 0.83-1.45
Over 25kg/m2 1.34«  1.02-1.76 | 1.73%x 1.32-2.28 1.26 0.96-1.66
%8 C?rs PEC 11 00 1.00 1.00
Environ pp
mental >
physical fgggslrs PEr | 096 071-129 | 090 0.67-121 | 118 088158
factors Park
lgoosﬁfm%er 1.00%  099-1.05 | 1.00x  098-1.04 | 1.00  0.98-1.02

The final model is adjusted for socio—demographical and health behavioral factors and

environmental physical factors.
* p<0.05
t OR: Odds ratio

¥ 95% Confidence Interval
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3.5.7 /A w5 80 &4 =H 7S A 3 Fo 24

PMIOSE, NO, 5o B4 454 4%, £54 1454 29, 14
s ARe) B GBE AL AT G 54, A% 994 54
3 97 A JNHEEY FARA@mD), WY AFRE)e FEe

S|

q

PM10 =% 60ug/m® wgHe 7|02 PMI0 =% 60ug/m® o4 28
NO, *% 30ppb "]THS 7]F 22 NO, =% 30ppb ©]49] AR H2lZA)

Aol e B d3 B Fo] e=u]E vl 43 A3 (Table 13), B73
S A &%E Aol PM10 §% 60pg/m” m|gke] H]3&) 60ug/m? o] 449 <
ZH]= 1.02(0.82 - 1.28)= SAIFoZ fofshx] eFkar, A5 AE A, 174
Fefd 298 wAI} F PMI0 % 60pg/m” vrkel] Bls] PM10 &% 60ug
/m® olAre]l 9 =n|E 1.18(0.94 — 1.48)2 EAHoR Hodtx &gron,
Model 17 27 =84 7S HAS Model 29 45, PMI0 % 60ug
/m”? wRke] Bl PM10 §% 60ug/m’ o]de] s37A] A5 73'54-‘4 w4
Q. ZH)= 1.59(1.13 - 2.23)2 EAFSZ /3R tHp<0.05). NO»2 4%,
BAS A e A $ol NO, 5% 30ppb "=t H]3] NO, &%= 30ppb ©]
o] BN AASA AP ek 2 =HE= 0.98(0.79 - 1.22)7 EAHo=
frolehAl skl QI AEA, A4 FEA 8ds BAT NO; &%=
30ppb MWkl H]3] NO. 5% 30ppb °ol’¢] B3 HATH 43 nAy @
erorom, Model 13 %
7 EYA 719 BAS Model 29 4%, NO, 5% 30ppb w|gko] H|&|
NO; 5% 30ppb ©]e] A AATY 4P BB 2=H= 1.470H, &
AH o= FoatAtHp<0.05). HEA HASY B84 4%, PMIO 5% 60

S
o
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S z=u7F A yEson, FAH SR {953 th(p<0.05).
w58 AT Al ﬂ%f‘& Y Ay By ¢ o=H|E HW(Table
S A ZUS A9 PMI0 % 60ug/m® wwre] B8] 60ug/m’
olate] LA HAFA APl I 2=H]= 0.98(0.78 — 1.22)% EAIH O
2 FofshA @Atk AT AREA, A4 AE A 2QlS BAY ¥ PMI0 v%
Q=¥ E 1.12(0.94 - 14002 EAHo2 F938HA] ke
W, AT A8 A, 17 AEA Q¥ 34 224 7Nke 2A S Model 29]
749-, PM10 5% 6Oug/m3 njake] Hla] PM10 §% 60ug/m® o] %A
d @ =nHlE= 1.48(1.07 - 2.00)% SAHcR Fostitt
(p<0.05). 54 AT A digh NOo| 2A 7 A9l NO, 5%
30ppb HWhell H]&| NO, ¥% 30ppb ©]4¢] & =H|&= 1.04(0.83 - 1.29)&
SAXRORE FoJshA erokth. Q1T ARSA, A FEA 89S HAS F
NO, %% 30ppb ©]4e] B4 ¢ =H|x= 1.21(0.96 - 1.52)2 SAZH o=
ofgtA] eFkom, QT ARSA, A% WA a0 A EH 7|vS 1A
3 Model 29] 4%, NO, 5% 30ppb w|%te] H]&] NO; &% 30ppb ©]49]
e AATL AP BA e=vE 1.70(1.22 - 2.37)°H, SAHCRE

2]

pg/m® °’¢3} NO, 5= 30ppb ©]d 4 AFES HAT §F B4 duo
o
A

do

O:

o8t A tHp<0.05). 54 AAFTH 4P 45, PMIO ¥ 60ug/m® o
43} NO, %% 30ppb o4 B4 & o=ur BA xnm =7 Yehge
H, BAHCR f2]8F tH(p<0.05).

A2 AR Aol dk vy Ay wA Fo o=uE va BAW A

(Table 13), BAS a4A &%& 45l PMI0 5% 60ug/m® v ¥rel] w3 60
pg/m’® ool A2 ARG AFo| digk e=uH|E 0.87(0.70 - 1.08)E &
AR frostA etk Q1T AFEH, A% Y 8IS HAS &
PM10 % 60gg/m® o] HA Q=u|E= 0.98(0.79 - 1.22)% EAZo=
Tt ekstom, AT ARE A, A4 A 21y B B4 e B
3 Model 29] 4%, PM10 &% 60ug/m® Rkl ®]s] PM10 &% 60ug
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/m® o)lAke] HA oA Y Aol BA ¢ =H|E= 1.01(0.75 - 1.36)2 EA
HoR Foatx gttt NOo 49, BAL 34 &%s 49 NO, 5%
30ppb W Rkell H]] NO, &%= 30ppb ©]de] HA oJrpxlet 3ol ek o=
H & 0.84(0.68 — 1.05)Z FAHoZ Fo38kA] &gka, <+ 2184, A% 3
B2 2918 BAF F NO, = 30ppb o]4e] B4 ¢ =HE 0.98(0.78 -
1.22)2 SAXCRE froJabA] &kom, A A4, 117 Pex a7} 3
3 =4 7INkE BAE Model 29 4%, NOp &% 30ppb H|rke] H]3j
NO; 5% 30ppb ©]/de] 2 AT Aol BA e =v+ 1.01(0.75 -
1.35)0lH, FAHo® FostA Fdrh. M2 ARG AEe] A9, PMI0
% 60pg/m’ o] NO, ¥% 30ppb o] BF B4 d Hrop BA Fo 2
ZH7F wokou, BAIH R fo)ekA] ot
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23 NO:¢F PM10¢] sk SA4 L

2A 28 3R A el WM HAAHS 98l Pearson’s  correlation}

one-way ANOVA, Tukey's testE ¢+ 23}, 919 B FEHoE FA

A s vEd dAWY TdWA, EY AgeE AuHss A6l

t}. Nowak et al. (2006), Yang et al. (2006), Bottalico et al. (2016)2 %=
2 & TtESe X o) ] e
=

A EZA(NO,, SO, CO, PM10, O3)E%7}
AEE a3t dota & A7 5(2003)9 A7 Ayw =] A
2 F

dpeh vRRE7IA R A A7) ﬂ% COz, SOz, NOz =& Atstar A4
A7 bsteh weE Az i &b dvhal srgskdnh. Wwd A
T NOzob o 37, PM10+ oFgk o] S YEpo], o]55(2008)9]
wEF Sk A Abs Ak wlE W92 A (PM10, NO,, A9ss): S7F

l‘—u\l

sttf= A A3} fAeE 235 YEeRL
S A o] 7] A E A (PM10, NOo»)¥ HA A8t Ze(HAA A2 A
AY, 848 AT Ad, dA ARG Ao AEAFS FEEA

J
(m?), MR AR, AAG5E) 20& B}
al-Q]

%}—% Eﬁé %‘i 1477 FolAal SAM SR o st (p<0.05). =
o] 7%, PM109] %27 60ug/m® mRkd 9o ¥s], PM10¢] s%7F 60ug
l

] T 1
& 7]%% E?‘é ?r 1482 Folxlom, TAAHR
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o] ¥%7F 30ppb MW A-g-ell vlEl, NO.o| 57} 30ppb °]4d wf, ¥4
A Qz=H7F 1.0400M 7K1 = el #d =2 ke BA §
1.700.2 ol FAX SR §atAth(p<0.05). A AId HFe] 4
9, PM109] #%7F 60pg/m’® mwkd 9o w8, PM109] ¥%=7F 60ug/m’
ol W, BA A oxu7) 08704 ANA o] 2w 87 Ze)d /)
HhE B 5 1012 sobdloy, BAACR folatA &ttt NOLo| s=7}
30ppb mWFA -0l Hlsl, NO.2 FX=7F 30ppb old<d o, B4 d @=H|
7} 0.84°14 714 FEo & Wr 74 =24 ke 24§ 1012 =0}
Hnov, FAAOE FostAl skth. PM103 NOgol w& 37bA] 423
AHS 3 H o7 AP stH, HAA L 54 A=A Ao A PM109 &
=7} 60pg/m® ©)’¢d d B By e=n7h F7F 8%, NOge
%=7F 30ppbol g W, mwtd A5 By e =H|7b Frbekal S A

A= (p<0.05), ol¢k 22 AIe PMI0 §%° F7H7h 4

g2 S7F A7, AFAGY B2 o

NOzot Ao AdAol A= ekl =9 A2 (Lipsett et al.,
1997; Peters et al., 1997; Vanderzee et al., 1999; Atiknson et al.,
1999; Anderson et al., 1998; Pope et al.,, 1999; Jacquemin et al., 2009;
Clougherty et al., 2007)¢} 712G =2 (TSP, SOs, NOg, CO, 03)o] 2]
Ak S7F B A Ul s 7 Aol dvkar BEd U AT
A YEE 5, 2003; =LY F, 2013; A3 5, 2008, &3 =
st frAbgE Aaks dEbivh B 38 (201002 M2AE AT HEA Y
o2 A3 An 71 g =A(PM10, S02, NO2Z, 03)°] A<l A4 1574 oF
st folgk YEF7HE JEhA gevha B3la, 29F 5(2012)2 SO,
PM10, O3z, NOz, CO < H93 HAol F&s vIA
SOgekar Wipste] 2 A5 A3et e A3dE vtk

AT~ ARRA 54, A7 AEA 543 37HA] A ES Al dudE =
A=Y IS Fofl ok A¥, Ay A mE FAAL

11

O

g, ARYES HY 49

of
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Aol
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= ] A THrASAY wSFFo] e E HAE
A3 o] %—7}8}9\5\1(0]/&@1, 2015;Chen, 2001; Adler et al., 1994;
Basagana et al., 2004; Duran-Taulerai et al., 1999), A& X7} A A
Fol AW vl A9-(ekd 3, 2003; Shore S, 2008; Beuther et al., 2007;
Shaheen et al., 1999; Carmrgo et al., 1999) 18|31 FA& & 4§ 2
A3 Aglol Frlsle Aow YEeERYtHE4 S, 2012; Stapleton et al.,
2011).

&7 244 7w = %%Ud?ﬂ(m?)ﬂ dgFs BnY ¢ F PM10 NO; &
Lo e z=u7t St aledl, 5 tirledle] A4, HA FHESY dud
A7 YetA] etk Bkl (2011)4 ATAHRS} vEA, =4 & VRS
of =Ao o3l 7] AEANO,, SOz CO, PM10, 0¥ %7t AEHE &
7} vhar ek AF(Nowak et al., 2006; Yang et al., 2006; Bottalico
et al, 2016; =84 &, 2003)¢ FArs 235 deEpbdlloh = WY 29

WAl Im? FEE BPAsh $B4 ANFY AP Bt Sk

T

riet

60%°1°d S7FstH, T3 HAZHRE fase deAd ddd A 49
o] Z7}stttar 3 A F(Della Valle et al., 2012; Lovasi et al., 2013;
Dadvand et al.,, 2014)9} +AFeE A& vepRoh 9, 22 AT FH
o] BfA sdd T4 HElA &S AL & A9 A5V e d
T A AFAGH g A gs NEH o= YehA] ek A HALE] A}
59 dAE Qg Aol & F )
7o 54 AEALRAY SEAQ 3R
7}7<]Ei 7o dEdys AAAS A A A5 wAel dig <A
ol glal 201567 H v ARA(PM2.5)A 27 578 =%l

PER 5 o
A Qe PM25 TR Ari HHA @e ARE AET F QATh =

299 Ze ATWIPE ATt B3

[¢]
B8 AHgdths @Al 9
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= ABSTRACT =

Effects of Air Pollution on the Experience of Asthma
Symptoms and Diagnosis

-Focused on Ulsan Metropolitan City—

Margaret Kim
Department of Environmental Health

Graduate School of Public Health

Yonsei University

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

The number of patients with environmental disease has been
continuously increasing with the deterioration of air quality in Korea,
which in fact indicates that not only the personal health and social
factors but also the social issues including urban environment affect
the prevalence of the disease. Hence, personal health and social
factors, urban environmental factors and air pollutants should all be
considered in the studies of the effects on environmental diseases.

Ulsan Metropolitan City was selected as a research area for it being
the largest industrial cities in Korea with a large number of factories
and a increasing number of vehicles. To analyze the association

between air pollutants(PM10, NO,) and the experiences of asthma
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symptoms and diagnosis, residents living in Ulsan city who were 19
years old or older and participated in the community health surveys in
2010-2013 were selected as the study subject. From the atmospheric
monitoring data of Ulsan city(2010-2013), the annual third quartile
concentrations of fine dust(PM10) and nitrogen dioxide(NO2) was
calculated and used in statistical analysis. A number of vehicles per
100 people, park area(m?) per 1,000 people were selected as control
variables and Minitab (ver. 16) was used for the statistical analysis.

The statistical difference between the mean concentration of air
pollutants and the third quartile concentration was confirmed by Paired
t—test. Air pollutants(PM10, NOy) concentrations, the park area(m?) per
1,000 people and the number of vehicles were selected as independent
and control variables for multiple logistic regression analysis according
to the results of the One-way ANOVA, Tukey's test, and Pearson's
correlation analysis. Cross analysis were done for the presence and
absence of the experiences of asthma symptoms and diagnosis. The
association between air pollutants and experiences of asthma symptoms
and diagnosis was analyzed by multiple logistic regression after
adjusting personal socio—demographical and health behavioral factors
and environmental physical factors including the number of cars and
park area(m?).

The odds ratio of unadjusted and adjusted models showed that PM10
concentration greater than 60 wg/m® and NOs concentration greater than
30ppb were found to be statistically significant(p<0.05) with increased
risk of experiencing asthma symptoms in usual and exercise induced
asthma symptoms after the personal socio—demographical, health

behavioral factors and environmental physical factors were adjusted.
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There was no statistical significance in gender and occupations in
experiencing asthma symptoms and diagnosis. People with age 60-69
years old and 70 years old or older, annual income less than 20
million won, education level lower than elementary school, abnormal
body mass index and smokers were found to be in a greater risk for
experiencing asthma symptoms and diagnosis. Based on the results of
the analysis, the number of cars and park area(m®) can be considered
for use as the indices of environmental physical factors even though
the statistical results depended on the kinds of air pollutants, asthma
symptoms and diagnosis.

Overall results of the analysis indicated PM10 concentration greater
than 60 wg/m® and NO; concentration greater than 30ppb were found
statistically significant in the experiences of asthma symptoms in usual
and exercise induced asthma symptoms when personal
socio—demographical, health behavioral factors and environmental
physical factors were adjusted. Therefore, in order to 1improve air
quality and lower the asthma prevalence, more attention needs to be
given to the atmospheric policy, public health and welfare. In addition,
the government should strive for the effective policy reform and

measures.

Key words: Fine dust, nitrogen dioxide, asthma, environmental

physical factors

=55 -



