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50-64A41(F3A71) 25.39%, 20-2941(H3A7]) 71.41%, 6541 ©]d(=d~71) 12.39%3
o A FA 50.30%, o4 49.70%R o, AVlTFAELS 3,600+ o4
6,000+ =9k 32.83%, 6,0009F o] 27.56%, 2,000%F ©]4 3,600+ w
T 20.89%, 2,0009+ w9k 18.72%% Ht oF 4,040%FHoIfT AAL s

wR o] 2056%% 7} BWekor], WRARAC] 27.74%, TulAul =z ol

i

2

14.49%=2 11 HE Ot 155 dda 249 ol 40.00%= 7%
om 15w £¢ 30.48%, 8w = 17.32%, =5 =Y 8.34%,
3.84%°1Aty. AEGH = F-¢A 67.88%, H|E  21.45%, ©|E/AME]
10.67%°] ATHEE 4).

e o s
rS

7
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E 4 A AFAEE 29

T a 3 %

20-29A41 (Hd~D) 17,902 17.41

30-49A41 d~)) 59,768 44.81

A 50-64A1 (Fd71) 39,493 25.39
654 o] (=) 24,321 12.39

P + TFAUA 48.2 +15.6

e w4 65,435 50.30
g 76,049 49.70

2,0009H =gk 31,347 18.72

2,0009H o] 3,6009+ w] gt 28,580 20.89

ALEY 3,600+ o] 6,0009H ] 41,174 32.83
6,0005H o] 31,954 27.56

Hd £ BFAUA 4,039.8 + 2,870.7

YA A2 33,704 27.74

<l 425 0.31

e vl A ] 22 2] 20,143 14.49
oY 7,113 2.21

7 e dE e FA 28,911 20.56

71 EHEHAY, -2 =5 51,026 34.70

et o] 48,932 40.00

1538w 43,874 30.48

R Z3tal 24,063 17.32
253w 16,192 8.34

538t 8,112 3.84

vl -2} 99,749 67.88

A HE 23,462 21.45
o] & A, H A 18,146 10.67
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. tgAte) Az

g2 T HIFAAE 59.64%, A FAAELE A= 22.31%, A 4
A0 Aw)e 1.93%, #A FasRoy dA HFAAE 16.13%AT. =
FHHE A =FATF 15.11%2 7P Bskew, HEFA7E 13.78%, Al
Sty dA vEFA= 1L11%AT 5% ol AAgs dde A
A 2] 10.29%, F 53] o] oA ALE st tidAE AAY 71.59%<1 At Al
APA = Fo 23.1kgm* e = A2dA Z(18.5kg/m’ 0] 23kg/m*m|Th 46.68%,
7 Z(23kg/m?0] 4+ 25kg/m?mwh)  23.81%, HIYH25kg/m’o]4+  30kg/m?H]¥h)
21.83%, A AZ(18.5kg/m*v]¥h) 5.46%, L=HITH30kg/m’e)d) 2.22%c|th 3F
F PG FHALLE 6.6A7L0.2 81.79%7F 6-8A1%F, 14.68%7F H FHAIZE
o] 5AIZt olstEtal H3FATHIE 5).
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# 5 tdA<

ABBHH 29

T 2 k] %
A W v = 28,820  22.31
Fol A A 7_}% ¥ & ] ] 2,407 1.93
HA FAstA oy A vFd 22,933  16.13
H 5 87,307  59.64
aA =5 100,437 75.11
w3 H HA ST o @A HEF 17,087 1111
H] &5 23,948  13.78
TeE ol A 16,233 10.29
AAZFLHAAR BdA 125,251  89.71
53] o]% 106,454  71.59
o} 2 A} Ag(F) 43] o]s) 35,004 2841
B £ TFAUA 55425
A A 5(18.57]5h) 7,596 5.46
A3 A(18.50]4 237]7H) 65,443  46.68
FA| 523014 257 %h) 34,514 2381
A A A 5
] TH250°]7 30m]7H) 30,922 21.83
W E=HTHE00]7) 3,049 2.22
Wit £ xFAHAL 23.1+3.1
SAIZE o] st 21,432 14.68
6~84 %t 114,665  81.79
Bt FHARE 9~10A] 3t 4,981  3.29
11A)17F ©) 4+ 348 0.24
B + EFHAL 6.6+1.2
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. thAte] Aol

E 6. A AW o|%

%

)

16.57
83.43

27,508
113,953

ol

B

1.12
98.88

2,084
139,387

0.99
99.01
1.29

98.71

1,696
139,730

Nlo

T
M

~<H

2,206
139,208

No
<P
s

17.80
82.20

29,604
111,877

A g

_25_



2. FIAHA(PMI0) &=

PM109] AB+ T+ 44.84g/m =2 AFHHF IAH7]F=XG0ug/m)E =33}
© 2tk AFEE PMI0 H5& Bo] 5444+8.77g/ni 2 7HE EoH, oS
o] 3350%+6.89ug/ni 2 7H okt A9 PMI0 sE& A7IE EHAZF
gl 2 748 =3, A7% SFFA7E 7269/, B7=E 55
62.18ug/i 2 HE olRed, PMI0 F=7F e X2 FASGIA £}
29.00pg/m 2 7} o AFE AAZA
T7F 31.29ug/mM 2 HAE oA™Y 5, F

o
=
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3. Ay w4

Ad AL FE AH RS W), FAFAA FFIL 14616 THE &

of ABAA A 7o) g dotetd TR GA FFI} 12,261, FAHFSA
],

10.012, B34 771 9.8302 = 1 HE w3zt

3
6e)
ol
N,
b
o
rO
>

| A7} -13.6400.2 71 vrol Als A A A $A o] 7}

A GBIAT SAFAA BRI 12107, A7% FRA SHTEIE -9.008,
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4 7 89l e AXYRAS

b AFASLA 29ld Be AxEH A% $99 2ol

AN aolo] meh AxPBAR f50] 2o]7
galo] FlolATH S oLl AWMu YT AW, A, AxSA, A, wg

T, AEEH 5 EE FEAA AHERAS 7Y SAHLE FolF A
7

N
X0
rlr
N
A
N
ofy
)
i
2~

AHTOZ HuIPS wf, 20-29M A= 1.66%7F A=HFHHAE FHIAA
O}, 30-49A41 ol A= 6.97%, 50-64A1 A= 29.05%, 6541 oldell A= 56.63%7F

FAZAG o, Aol wetis FAd-S 18.66%7F, AX-2 16.94%7F 23}
Atk A7FTFAaSo] 6,0005 o)A E 12.60%7F FEBARAEE g,
2,0009H m Yo A= 33.92%7) FABAG o AAYPFroT RS = PA
AFZ FAA A= 9.12%, AN E 7.84%7F FEASAA = dHE, T
TAAAAE 3170%7F AHERAT] FHAIAAAT. AKFEFOE NS
= e oAt 9.31%, =53tal ol M= 48.84%, F-3HA}ol A
= 54.40%7F FABAR oM, AENHE vnds e AT Ae AS
= 19.59%, o] EAPE EA e A= 36.11%7F AHE R {FAEAR] Ao
2 YERTHE 7).

l
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7. ATAHGA 2ol BE AHIBAH 439 Hol

AL ERAY YR

T ' o oty e P-Value
]R3 % H= %
20-294) 263 166 17,639 98.34
30-49A) 4,050 6.97 55,717 93.03 .
AH <.0001
50-64A4) 11,709 29.05 27,784 70.95
6541 o] 13,582 56.63 10,737 4337
A 14,494 18.66 50,940 81.34 .
4 <.0001
o] A 15,110 16.94 60,937 83.06
2,0008H =9k 11,875 3392 19471 66.08
2,0005F o]/ 3,6005H wwk 5,580 16.87 22,999 83.13
A AEH <.0001
3,6005F o]/ 6,000k w]gH 5,919 13.01 35,254 86.99
6,0009H o] 4,348 12.60 27,606 87.40
YA A2 3,173 912 30,531 90.88
<l 33 7.84 392 92.16
Thuf A 8] 22 2] 2,935 1313 17,208 86.87 .
219 <.0001
oY 2,331 31.70 4,781 68.30
74 5,869 1857 23,041 81.43
7€} 15,240 2547 35,785 74.53
th&tal o)A 4,786 931 44,146 90.69
15w 7,674 16.54 36,200 83.46
WETE T 5,547 1888 18,516 8112 <0001
B 7,142 4384 9,050 56.16
gk 4,369 54.40 3,740 45.60
Fraf--2 780 1959 22,682 80.41
ATHH HE 21,774 304 77,973 96.96  <.0001"
o] & APE, H A 7,025 36.11 11,120 63.89

" Rao-Scott Chi-Square test
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g, AZWHE 2] We AHYBAS 4 o)

AT Ak A el wet AHdadd Fo 2Zolrt AeA THEA

FaGH IE AHERA FHARE AHEA BF5dAY 16.49%7F A
A FESAH oY A FAANAE 2801%7F FEASARE e
= wek vwstRs wele HiSFAe 2889%, A FFAY
26.48%7F FAEAZTAZ YT F5E ol AAEEE sle AdFelA=
18.68%, 3tA 2R+ AFodAE 17.70%7F FASAROH, dFU 54U o]
OIS FE e AT F 2L78%7F AHIERAY {FHAIAE e
A A FBMI 18.5kg/ni v wh) 1F-o] 7.52%, A 4AZFBM 18.5~23kg/ni) {1T-¢]
12.06%, A15BMI 23~25kg/ni) A7-2] 21.74%, WITHBMI 25~30kg/ni) <172
26.89%, A= WITHBMI 30kg/nfol/d) A9 32.31%7F AHIRAE FAIAR
UEbstth Ak metas = 6~8A1%Fe] A9 16.22%, SAIXE olste] ¢
25.68%, 9~10A17+e] 7§ 21.55%, 11A1ZE o]de] 7§ 21.32%7} Al dA=3
FASAATGE 8).

O
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% 8 AZWHA 2 e ANBAG §9 ol

AH YRS FReR

T £ aj) oly P-Value
IR % IR %
A WY A 4713 1423 24017 8577
) g4 7+E A 419 1451 1,988 8549 \
94 i <0001
#A F4A 7313 2801 15619  71.99
H & 17,59 1649 70,146 8351
g4 2F 16,877 1449 83560 8551
Y #A &F 5120 2648 11,966 7352 <0001
H| &3 7604 2889 16342  7L11
zET ooy AA 3521 1868 12712  81.32 0.0008
AARE mAA 26,083 1770 99,165 8230
olgaAe: 53] o4 26471 2178 79,980  78.22 0oL
&) 43] )3} 3,132 780 31,872 9220
2] A Z(18.51) ah) 769 752 6,786 9248
24741 5(18.5014 23m]7h 9,669 1206 55773  87.94
A 44 (23014 2517 8618 2174 25896 7826 <0001
(kg/mz) & o g . . . . .
H]H250]74 30m]%h) 9,436 26.89 21,485 73.11
T =HTH300] ) 1112 3231 1937  67.89
5A17F o]a} 6,360  25.68 15072  74.32
6~84] 7 21,838 1622 92,826  83.78 .
i AN ! <.0001
9~10A17F 1291 2155 3689 7845
11AZE o)A 9%  21.32 251 78.68

" Rao-Scott Chi-Square test
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4, A BT 29 AHEd
YFE VA= 2 FuA geEEsds AdASATHE 9)

712249 Axe Jdojavkrandom effec)e] A=PAAS FHES AY
B4R AR Apolo] WAEE WFO=E  0.0410301906W  ICCH
0.012318°) At} =3k -2Res log likelihoodoll whel Jej@ s o] Falo] o]t
Me 7178k R APEs W9 fFofd AS® e THp<.000D.
Fod
HE{ASe FFS e 80S Byrh Ao 20-294] A utin]
wWHHD= 3118, 50-644= 12.739), 654 o]
=

AHg 53 AL AR folsh

g
i
-
Jo
of
=2

Oll

29 loAE 9%, 48, B85FE 5 AAFEY W5E BF 2P

o>

1~6,000 25T OiHIske 2,0009H wREQD ASTol A= 1.24v EA
Hog fos B ACE uehgth ARYPAT gulstel ML
Ae f3 mAEsE L9, S, FR, TS EFSE /e JTAAE

1329) =71 Jehgon solgzeldt 089 FAHCE folas] we
Aoz vehdth wRFEAME ASYL4E wAusl 2L o2 ek
S, oSta o g StEA iHl, wESE FHA A AHTRHAS 48 W
Aul7k 1.26W, Foti StAAelAE 1359, 258E AL 1

et e LTI Eghor, B FAHOR foF golth )
S Tl o] E, AbE, WAR P mwAEE 1200 EA
21 ol A 063 FolsA Al Ve HEAT oul @A) M F9
s ol WA 0982 EAM R o5 Uehgow, @A 7

v
Aul
3L
o
A
,
(ot

Bl
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Aot AEdads 78 A
ANXE BRI FE 8 wxkgo] FAACE YUYA EokRE E F U
o, AGASTHADZFASF 18.5~23kg/m?) thH] A A F7(18.5kg/m® w1 %)
wxpE 7} 0.64¥0¢1 Aol whal, A F(23~25kg/mH)e] wWxpH]= 1.73u), Bk
T(25~30kg/mA)el M= 2.708), =B TH(30kg/m® o] ol A= 6.04u) =& A
o2 Yeiyt. FREA AHdadst ¥ dAdA e Bd FHAILO
6~8A1ZEQ1 o+ tHHE] SAIZE o]sk]l o wxbRlE 1198, 9~10A1%F oA =
1.079, 11417 o) TolAd+= 119912 SAF 2 ougAa =t =9 1
212(FF 2.2k 0.00252)0] 1 ICCEH-S 0.0066792 F<4

.02
T AxERES FHES] FA A9t E4ke A7 T JideEe] HEFol

rlo



2 YERSTHPL.000D.

g F7}5)0] Awgo] 7.33% vt
o} 17} 21 THP<.000D).

PMI0 17 55 AEAZ ol AHPM10>46.60um/m?), F(41.55um
/m*PM10 <46.6ym/m?), SHPM10=<4155m/m*)Z, PMI0 HEAFE A2 1}
Fo] AHCVX0.497), F(0.461<CV=0.497), 3H(<0.46DF &3] 7 2o
AZe PMI0S) AGFENFE Aot OeaEiae A4, 258 Ay
#4843 LANE SARHT. PMI0 APFH WEASFI b e
FE /1% PMIOEEZ} 718 EowA MSAs7t 1% 5 2% #9 1
ZpulE L30MA(P0.05)$ T, PMI0 v=7} 744 wowA WsASrt 31 1
9 1 mAuE L35HI(P0.009)% . 1 9 IFAAE PMI0 Aol &
obd =, PMI0 ®MEA 57 wotd s wAn7t destioy 0.05 Fof %
AN FAHRE 9n|l= Fhe oFHAH.(TH .

Moo
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£ 9. AHEAAT /ol 9L vAE 23, g5E B4
£x an NULL MODEL1 MODEL2 MODEL3
N - OR OR P OR OR P
20-294] (d~7) REF - REF -
ey 30494 (A7) 311 (3.08-3.13  <.0001 3.11 (3.08-3.13)  <.0001
S0 50644 (Fd) 12.73 (12.62-12.84) <.0001 12.73 (12.62-12.84) <.0001
6541 o1 (=id7)) 30.92 (30.65-31.19) <.0001 30.92 (30.65-31.19) <.0001
JO & 1.44 (1.44-145) <0001 1.44 (1.44-1.45)  <.0001
7N T REF - REF _
A 2,0005H w5k 1.24 (1.24-1.24) <0001 1.24 (1.24-1.24)  <.0001
T oty 2000%HE o1 3,6007k4] vk 1.05 (1.05-1.06)  <.0001 1.05 (1.05-1.06)  <.0001
=TT 36008HY o) 6,0009H mwk REF - REF -
kil 6,007+ o) 1.06 (1.06-1.06) ~ <.0001 1.06 (1.06-1.06)  <.0001
T A=) REF - REF -
Sl 1.09 (1.07-1.12)  <.0001 1.09 (1.07-1.12)  <.0001
9] i) A ) ) 0.99 (0.98-0.99)  <.0001 0.99 (0.98-0.99)  <.0001
B Fol3 0.89 (0.88-0.90)  <.0001 0.89 (0.88-0.90)  <.0001
7T 1.00 (1.00-1.00)  0.6385 1.00 (1.00-1.00)  0.6395
= 1.32 (1.31-1.32)  <.0001 1.32 (1.31-1.32)  <.0001
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REF

REF

158w 1.26 (1.25-1.26)  <.0001 1.26 (1.25-1.26)  <.0001
LS5E Fou 1.35 (1.35-1.36)  <.0001 1.35 (1.35-1.36)  <.0001
258w 159 (1.59-1.60)  <.0001 159 (1.59-1.60)  <.0001
5 171 (1L70-1.72) <0001 171 (1.70-1.72)  <.0001
S REF - REF -
AggY TE 0.63 (0.63-0.64)  <.0001 0.63 (0.63-0.64)  <.0001
ojEApE, Y 1.20 (1.20-1.21)  <.0001 1.20 (1.20-1.21)  <.0001
A4 Y FA 0.98 (0.98-0.98)  <.0001 0.98 (0.98-0.98)  <.0001
sony O 7 B4 1.10 (1.09-1.10)  <.0001 1.10 (1.09-1.10) ~ <.0001
T 3 34 1.18 (1.17-1.18)  <.0001 1.18 (1.17-1.18)  <.0001
v 5 REF - REF -
A7 &5 0.90 (0.89-0.90)  <.0001 0.90 (0.89-0.90)  <.0001
+54E A &5 1.02 (1.02-1.03) <0001 1.02 (1.02-1.03)  <.0001
Hl5 REF - REF -
=z \
:";{;E A3 REF - REF -
M, B4R 1.04 (1.04-1.04) <0001 1.04 (1.04-1.04)  <.0001
SRR

_39_



oAb 53] o) REF - REF -
UHF)  43] o3} 0.76 (0.76-0.77)  <.0001 0.76 (0.76-0.77)  <.0001
A A1 5(18.57]%H 0.64 (0.64-0.64) <0001 0.64 (0.64-0.64) <0001

1850V 2319 REF - REF -

S E}S [ofe]

XL{" IE230 1 250D 1.73 (1.73-1.73) <0001 1.73 (1.73-1.73) <0001
T nwH501 30m]wh 2.70 (2.69-2.70)  <.0001 2.70 (2.69-2.70)  <.0001
T EREK30014) 6.04 (6.00-6.07)  <.0001 6.04 (6.00-6.07) <0001
5AZE o)} 1.19 (1.18-1.19) <0001 1.19 (1.18-1.19)  <.0001

Hd  6-8A7F REF - REF -
A7 9~10A17F 1.07 (1.06-1.07)  <.0001 1.07 (1.06-1.07)  <.0001
11IAZE o) 1.19 (1.16-1.22)  <.0001 1.19 (1.16-1.22)  <.0001
fﬂ] A7~ PM109] &3 #(um/nd) 1.01 (1.00-1.0D  0.003  1.01 (1.00-1.0)  0.0002
; A7 PM109] WS A4 2.11 (1.25-3.55)  0.0055 2.55 (1.65-3.95)  <.0001
i‘i AT A ukeR] 4 1.02 (1.02-1.03) <0001 1.00 (0.99-1.00) 0.4589

Between Community Variance (S.E)
Percentage change in variation
ICC (Ho : Variance of random Intercept=0)

0.04103 (0.00467)

0.012318 (£.0001)

0.02212 (0.00252)
46.09%
0.006679 (<.0001)

0.02749 (0.00316)
33.00%
0.008287 (<.0001)

0.01911 (0.0022)

53.42%

0.005775 (<.0001)

40 -



~__ .

| P o
| / : '“\ \m‘

<
Odd's Ratlo_ el s \H

14 ‘“\_H_
| =
\I \\-"R_‘_‘ \x\\_\’
13+ A~ TR
] e “““-k\
131 - T~
\\ H_\\\
i \\"‘M_
11 O \\\\ PM10
I T I—%HIT
1 =< ’ st
PM10 S1E3 55 - (PM10CV<0451)
(PM10>46.60um/m?)
= ) ) (D451<PM1{}CV<D49?)
{41.55um/nt <PMI10<46, soum/m*) 3
{PM10<4155unvm) ' ; (PMlUCV>D49?)
2% 7. PMI0 9¥E BE R 9EAG $2E ANARIE 49 L3

_41_



N

B Ao

oy
00

)
W_o

——
file)

AP RART FY

A 1ol A
g ol
T ol A 9

=R =]
A9z B4R 0.02335(

o
7(:)]T7 —_

o
H

el
;00

AHOE omde 9

o

oF
B
KW

N
)

bel

A
pul

=]
R

3

4 0.04061(EF 22k

+2xk 0.0026)0.=

W wd
=1 204

3T

Sk
T

104 4]

=R =]
=

a-

0.2462)TH ]

)

T
"

‘o)

ol
B3R

42.50%

Jo

rue]

2)

PM10¢] ¢

1
T

L%

) th(p<.000D). A

)

=

kel md 34 = A

3L
-

il

ArEis 25

—_—

SH]
PM10

I 6.73%
[e)

| —

T

213
200 A

=

o]

w3 2d 304 izt
LR

o,

o] MmEe 5223%2, md 19 4250%KTh AAwWs Frle

A
199l 71 wfjuith wapul7k 3%

0.0016).
A uter| 4717 A 4]

o
A

¢ %
10).
A% w104 A5z M5 2% BAH0R F9

-
it

2 Tk

o

Ao

s

g]

H

Sk

Beo] Z7}

3
Al
=

=

MR

2 A e TP

2o

)

o

7
Nlo

1.02% %2 A 4=

1

|

1.88% S ou; =g 3of A
- 42 -

L

|

1

|

30l 4]

ol

Al 2E 1ol A

Aoz ofn 7t



1D.

E
9

o] o ofF e UEi

o Wy BT BAHOE

kA

o
e

I~ =
T

]

7N e

k]

o
<k

9

)

Jo
<R
s

# %

3

b

+ PM10¢]

oz 2004

Fe17} 3% F7hehe Aoz FAFCE ou7h JATHPL.000D).

ol

w53

16.35% = A

16.24% ot =d 394 +=

A E2E 1M =

[e=]
=2

el

FAstATHEE 12).

o

i

ek 0.11% 57+

3

ol mA

Qe mue] 4

i

_43_



10 TEY f0 GFL IAE 29, OEE £
=4 an NULL MODEL1 MODEL2 MODEL3
K - OR P OR P OR OR P
20-294] (4d~) REF - REF -
ge  30-494 (97D 3.02 (3.00-3.05  <.0001 3.02 (3.00-3.05  <.0001
SO 50-644) (237)) 12.13 (12.03-12.24) <.0001 12.13 (12.03-12.24) <.0001
6541 o1 (=id7)) 28.89 (28.63-29.15) <.0001 28.89 (28.63-29.15) <.0001
N 1.39 (1.38-1.39)  <.0001 1.39 (1.38-1.39)  <.0001
7 °T o REF - REF -
°;‘ 2,007+ BTk 1.21 (1.20-1.21)  <.0001 1.21 (1.20-1.21)  <.0001
T gy 2000901 obd 3600941 viR 1.05 (1.04-1.05)  <.0001 1.05 (1.04-1.05)  <.0001
=TT 36009k o) 6,000k mRE REF - REF -
‘fi 6,009+ o)A+ 1.07 (1.06-1.07)  <.0001 1.07 (1.06-1.07)  <.0001
’ A8 REF - REF -
79l 111 (1.08-1.14)  <.0001 111 (1.08-1.14)  <.0001
) T A ] 22 0.98 (0.98-0.99)  <.0001 0.98 (0.98-0.99)  <.0001
K Fol3l 0.88 (0.88-0.89)  <.0001 0.88 (0.88-0.89)  <.0001
7T 1.01 (1.00-1.0D  0.0018 1.01 (1.00-1.0D)  0.0017
7ek 1.26 (1.25-1.26)  <.0001 1.26 (1.25-1.26)  <.0001

- A4 -



REF

REF

158k 1.27 (1.27-1.28)  <.0001 1.27 (1.27-1.28)  <.0001
LS5E Fu 1.33 (1.32-1.34)  <.0001 1.33 (1.32-1.34) <0001
ES 156 (1.55-1.57)  <.0001 156 (1.55-1.57)  <.0001
53 1.66 (1.65-1.67)  <.0001 1.66 (1.65-1.67)  <.0001
S REF - REF -
AggY vE 0.63 (0.62-0.63  <.0001 0.63 (0.62-0.63  <.0001
ojEAPE, Y 1.20 (1.20-1.20)  <.0001 1.20 (1.20-1.20)  <.0001
A4 MY A 0.96 (0.95-0.96)  <.0001 0.96 (0.95-0.96)  <.0001
sony O 7H B4 1.06 (1.05-1.07)  <.0001 1.06 (1.05-1.07)  <.0001
TR 3 34 1.10 (1.09-1.10)  <.0001 1.10 (1.09-1.10)  <.0001
v 5 REF - REF -
A4 &5 0.94 (0.93-0.94)  <.0001 0.94 (0.93-0.94)  <.0001
S54Y A &5 0.98 (0.98-0.99)  <.0001 0.98 (0.98-0.99)  <.0001
5 REF - REF -
zoe oAk
Z‘;]%Q A REF - REF -
RS [¢) -
agoqn T 1.04 (1.04-1.05  <.0001 1.04 (1.04-1.05  <.0001
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oAb 53] o) REF - REF -
A(F)  43] o]3} 0.77 (0.77-0.77)  <.0001 0.77 (0.77-0.77)  <.0001
A A %1857 7h 0.61 (0.61-0.62)  <.0001 0.61 (0.61-0.62)  <.0001
] AAAZ(1850V 237 ]Eh REF - REF -
A gk oo
zﬂxﬁf IAIF230 P 25019 1.75 (1.74-1.75 <0001 1.75 (1.74-1.75 <0001
T nmK25014 30W]EH 2.78 (2.77-2.78)  <.0001 2.78 (2.77-2.78) <0001
T 5HTH300]4) 6.34 (6.30-6.38)  <.0001 6.34 (6.30-6.38)  <.0001
5A17E olst 1.17 (1.17-1.17) <0001 1.17 (1.17-1.17) <0001
B 6~8A7F REF - REF -
FHAZE 9-1047F 0.98 (0.97-0.98)  <.0001 0.98 (0.97-0.98)  <.0001
11AIZE o) 1.01 (0.99-1.04) 0.2279 1.01 (0.99-1.04) 0.2287
ﬂ A7 PM109) 953 #(um/nf) 1.01 (1.00-1.0D  0.0007 1.01 (1.00-1.0D  <.0001
; N--78 PM109] WS A S 2.28 (1.36-3.85 0.0021 2.80 (1.80-4.34)  <.0001
153
; A A deke A 1.02 (1.02-1.03) <0001 1.00 (0.99-1.00) 0.3893

Between Community Variance (S.E)
Percentage change in variation

ICC (Ho : Variance of random Intercept=0)

0.04061 (0.2462)

0.012193 (<.0001)

0.02335 (0.00266) 0.0274 (0.00315)

42.50% 32.53%

0.007048 (£.0001) 0.00826 (<.0001)

0.0194 (0.00223)

52.23%

0.005862 (<.0001)
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11 AZAM $90 9% nXE 29, dFFE 2y
=4 —n NULL MODEL1 MODEL2 MODEL3
- - OR OR P OR OR P
20-294] (d7) REF - REF -
e 3049 (7D 8.71 (8.15-9.3D)  <.0001 8.71 (8.15-9.3D)  <.0001
50644 (Fd7) 44.48 (41.59-47.56) <.0001 44.48 (41.59-47.56) <.0001
654 ol (=37 76.05 (71.08-81.36) <.0001 76.05 (71.08-81.36) <.0001
JOT- 2.15 (2.12-2.17) <0001 2.15 (2.12-2.17) <0001
AT 9 REF - REF -
°;‘ 2,0005H w5k 1.30 (1.28-1.3D  <.0001 1.30 (1.28-1.3D  <.0001
T ey 20005H obd 36007ke] m 1.09 (1.08-1.1D)  <.0001 1.09 (1.08-1.1D  <.0001
T 36009 o1 6,0005H) Tk REF - REF -
‘fi 6,0005H2 o)A 1.01 (0.99-1.09  0.3593 1.01 (0.99-1.09  0.3595
’ A8 REF - REF -
2 1.32 (1.18-1.47)  <.0001 1.32 (1.18-1.47) <0001
e T AfH) 222 111 (1.09-1.13)  <.0001 111 (1.09-1.13)  <.0001
K oY 0.78 (0.76-0.79)  <.0001 0.78 (0.76-0.79)  <.0001
7T 1.04 (1.03-1.06)  <.0001 1.04 (1.03-1.06)  <.0001
71et 151 (1.49-1.53)  <.0001 151 (1.49-1.53)  <.0001
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REF

REF

158 111 (1.09-1.12)  <.0001 111 (1.09-1.12)  <.0001
LS5E Fu 1.47 (1.45-1.49)  <.0001 1.47 (1.45-1.49)  <.0001
2581 1.32 (1.30-1.34)  <.0001 1.32 (1.30-1.34)  <.0001
53 1.54 (1.51-1.56)  <.0001 154 (1.51-1.56)  <.0001
S REF - REF -
AggY vE 0.65 (0.64-0.67)  <.0001 0.65 (0.64-0.67)  <.0001
ojEAPE, Y 115 (.14-1.17)  <.0001 115 (.14-1.17) <0001
A4 MY A 1.44 (1.42-1.46)  <.0001 144 (1.42-1.46) <0001
sony O 7H B4 1.33 (1.29-1.37)  <.0001 1.33 (1.29-1.37)  <.0001
TR 3 34 174 (1.72-1.76)  <.0001 174 (172-1.76) <0001
v 5 REF - REF -
A4 &5 0.55 (0.54-0.56)  <.0001 0.55 (0.54-0.56)  <.0001
S54Y A &5 1.20 (1.19-1.2D)  <.0001 1.20 (1.19-1.21) <0001
5 REF - REF -
zoe oAk
Z‘;]%Q A REF - REF -
P EoE 1.08 (1.06-1.09)  <.0001 1.08 (1.06-1.09)  <.0001
Ao 5
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oAb 53] o) REF - REF -
A(F)  43] o]3} 0.83 (0.82-0.85)  <.0001 0.83 (0.82-0.85)  <.0001
A A %1857 7h 0.79 (0.77-0.80)  <.0001 0.79 (0.77-0.80)  <.0001
] AAAZ(1850V 237 ]Eh REF - REF -
A gk oo
zﬂxﬁf IAIF230 P 25019 1.39 (1.38-1.40) <0001 1.39 (1.38-1.40) <0001
T nmK25014 30W]EH 1.50 (1.49-1.51)  <.0001 1.50 (1.49-1.51)  <.0001
T 5HTH300]4) 2.07 (2.02-2.11) <0001 2.07 (2.02-2.11) <0001
5A17E olst 1.16 (1.15-1.17) <0001 1.16 (1.15-1.17) <0001
B 6~8A7F REF - REF -
FHAZE 9-1047F 1.41 (1.39-1.43) <0001 1.41 (1.39-1.43) <0001
11AIZE o) 2.87 (2.76-2.99)  <.0001 2.87 (2.76-2.99)  <.0001
ﬂ A7 PM109) 953 #(um/nf) 1.00 (0.99-1.0D 0.6389  1.00 (0.99-1.01)  0.4978
; N--78 PM109] WS A S 2.26 (0.50-10.14) 0.2871  1.86 (0.40-8.79)  0.4298
153
; A A deke A 1.03 (1.01-1.049 0.0016 1.00 (0.99-1.02)  0.807

Between Community Variance (S.E)
Percentage change in variation

ICC (Ho : Variance of random Intercept=0)

0.2447 (0.02797)

0.069231 (<.0001)

0.2401 (0.02744) 0.2274 (0.02625)

1.88% 7.07%

0.068018 (<.000D) 0.064652 (<.0001)

0.2422 (0.02796)

1.02%

0.068572 (<.0001)
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F 12. 45 o 9FS X & 89, gFE B4
=4 ap NULL MODEL1 MODEL2 MODEL3
B = OR P OR P OR OR P
20-294) (3d7)) REF - REF -
oy 30-4941 (37D 2.94 (2.83-3.05)  <.0001 2.94 (2.83-3.05)  <.0001
S 50644 (F97) 14.92 (14.38-15.49) <.0001 14.92 (14.38-15.49) <.0001
65A] o) (=337 30.53 (29.39-31.70) <.0001 30.53 (29.39-31.70) <.0001
w28 1.38 (1.37-1.40)  <.0001 1.38 (1.37-1.40)  <.0001
AT 9 REF - REF -
iJ 2,0007+) mat 1.24 (1.22-1.25)  <.0001 1.24 (1.22-1.25)  <.0001
T ey 20007 ol 3600%Hel wRk 1.08 (1.07-1.09)  <.0001 1.08 (1.07-1.09)  <.0001
T 36009 o1 6,0005H) Tk REF - REF -
‘fi 6,005+ o4 0.99 (0.98-1.00)  0.2081 0.99 (0.98-1.00)  0.2086
’ A8 REF - REF -
9l 0.95 (0.84-1.07  0.376 0.95 (0.84-1.07  0.3759
9] Fhu) A H) 23] 1.33 (1.30-1.35)  <.0001 1.33 (1.30-1.35)  <.0001
h Folg 1.12 (1.10-1.15)  <.0001 1.12 (1.10-1.15) <0001
7 s 1.15 (1.13-1.17) <0001 1.15 (1.13-1.17) <0001
71e} 1.76 (1.73-1.78)  <.0001 1.76 (1.73-1.78)  <.0001
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REF

REF

158k 1.24 (1.22-1.25)  <.0001 1.24 (1.22-1.25) <0001
LS5E Fu 111 (1.10-1.13)  <.0001 111 (1.10-1.13)  <.0001
ES 1.37 (1.35-1.38)  <.0001 1.37 (1.35-1.38)  <.0001
53 1.36 (1.34-1.38)  <.0001 1.36 (1.34-1.38)  <.0001
S REF - REF -
AggY vE 0.87 (0.85-0.89)  <.0001 0.87 (0.85-0.89)  <.0001
ojEAPE, Y 1.28 (1.27-1.29)  <.0001 1.28 (1.27-1.29)  <.0001
A4 MY A 1.05 (1.04-1.06)  <.0001 1.05 (1.04-1.06)  <.0001
sony O 7H B4 1.24 (1.20-1.27)  <.0001 1.24 (1.20-1.27)  <.0001
TR 3 34 1.39 (1.37-1.40)  <.0001 1.39 (1.37-1.40)  <.0001
v 5 REF - REF -
A4 &5 0.71 (0.71-0.72) ~ <.0001 0.71 (0.71-0.72) ~ <.0001
S54Y A &5 1.04 (1.03-1.05  <.0001 1.04 (1.03-1.05  <.0001
5 REF - REF -
ZL‘_E oAk
Z‘;]%Q A REF - REF -
P EoE 0.95 (0.94-0.96)  <.0001 0.95 (0.94-0.96)  <.0001
470
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oAb 53] o) REF - REF -
A(F)  43] o]3} 0.89 (0.88-0.90)  <.0001 0.89 (0.88-0.90)  <.0001
A A %1857 7h 0.67 (0.66-0.69)  <.0001 0.67 (0.66-0.69)  <.0001
] AAAZ(1850V 237 ]Eh REF - REF -
A gk oo
zﬂxﬁf IAIF230 P 25019 1.33 (1.32-1.34) <0001 1.33 (1.32-1.34) <0001
T nmK25014 30W]EH 1.60 (1.58-1.61)  <.0001 1.60 (1.58-1.61)  <.0001
T 5HTH300]4) 1.88 (1.84-1.92)  <.0001 1.88 (1.84-1.92)  <.0001
5A7F o)} 1.41 (1.40-1.42) <0001 1.41 (1.40-1.42) <0001
B 6~8A7F REF - REF -
FHAZE 9-1047F 1.39 (1.37-1.4D) <0001 1.39 (1.37-1.41D) <0001
11AIZE o) 1.64 (1.57-1.72) <0001 1.64 (1.57-1.72) <0001
ﬂ A7 PM109) 953 #(um/nf) 1.00 (0.99-1.00)  0.3292  1.00 (0.99-1.00) 0.2112
; N--78 PM109] WS A S 1.06 (0.31-3.62) 09282 0.84 (0.25-2.80)  0.77
153
; A A deke A 1.03 (1.02-1.05 <0001 1.01 (1.00-1.02)  0.242

Between Community Variance (S.E)
Percentage change in variation

ICC (Ho : Variance of random Intercept=0)

0.1761 (0.02013)

0.050808 (<.0001)

0.1475 (0.01687) 0.1525 (0.01762)

16.24% 13.40%

0.068018 (<.000D) 0.044301 (<.0001)

0.1473 (0.01701)

16.35%

0.042855 (<.000D)
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E 13, 20-2941(Fd7D2] A= ddd 78 dF=

3 29,

1) NULL MODEL1 MODEL3
v OR OR P OR P
WA 1.01 (1.00-1.01) 0.2051 1.01 (1.00-1.01) 0.2075
oA REF - REF _
2,0005H =gk 1.07 (1.06-1.08)  <.0001 1.07 (1.06-1.08)  <.0001
2,005+ o 3,6008Hd =Rk 1.02 (1.02-1.03)  <.0001 1.02 (1.02-1.03)  <.0001
36005+ o] 6,0008Hd =%k REF - REF -
7 6,0005H o] 1.06 (1.05-1.07) <.0001 1.06 (1.05-1.07)  <.0001
3l AR A= REF - REF -
T T ] 22 0.88 (0.86-0.89)  <.0001 0.88 (0.86-0.89)  <.0001
< A FAY 0.80 (0.79-0.82)  <.0001 0.80 (0.79-0.82)  <.0001
il 75 e 2 0.91 (0.90-0.93) <0001 0.91 (0.90-0.93) <0001
T 71e} 1.26 (1.25-1.28)  <.0001 1.26 (1.25-1.28)  <.0001
et o) REF - REF -
nAceiEl 1.11 (1.10-1.12)  <.0001 111 (1.10-1.12)  <.0001
e 1.00 (0.99-1.01D) 0.5931 1.00 (0.99-1.01) 0.5919
258k 1.02 (1.01-1.03)  <.0001 1.02 (1.01-1.03)  <.0001
538} 1.08 (1.07-1.09)  <.0001 1.08 (1.07-1.09)  <.0001
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Fi54

REF

REF

AN mE 1.28 (1.24-1.32)  <.0001 1.28 (1.24-1.32)  <.0001
o] & APE, HA 1.21 (1.21-1.22)  <.0001 1.21 (1.21-1.22)  <.0001
A Y FA 0.85 (0.84-0.86)  <.0001 0.85 (0.84-0.86)  <.0001
Soly A 7_1%} ) 119 (1.16-1.21)  <.0001 119 (1.16-1.21)  <.0001
#A §4A 112 (1.12-1.13) <0001 112 (1.12-1.13) <0001
IR REF - REF -
A &5 0.95 (0.95-0.96)  <.0001 0.95 (0.95-0.96)  <.0001
wEH A +F 115 (1.14-1.15)  <.0001 115 (1.14-1.15) <0001
] REF - REF -
FEEN
*Jﬂl%]% el REF - REF -
RENY IR E] 1.07 (1.06-1.08)  <.0001 1.07 (1.06-1.08)  <.0001
op4AL 53] o) REF - REF -
UHF) 43 ols} 0.73 (0.72-0.73)  <.0001 0.73 (0.72-0.73)  <.0001
A 4%(18.57]7h 0.71 (0.71-0.72)  <.0001 0.71 (0.71-0.72) ~ <.0001
A AHE(1850 1 230 REF - REF -
22 FAF(230 P 5meh 153 (1.52-1.54)  <.0001 153 (1.52-1.54)  <.0001
HITH250]¢ 30m]%h 1.97 (1.96-1.99)  <.0001 1.97 (1.96-1.99)  <.0001
A =HITH300)4) 3.50 (3.43-3.57) <0001 3.50 (3.43-3.57) <0001
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SAIRE ot 1.17 (1.16-1.17) ~ <0001 1.17 (1.16-1.17) <0001

Bt 6-8AIKE REF - REF -
FHEARE 910417 113 (1.12-1.149)  <.0001 113 (1.12-1.149) <0001
1ARE o) 1.37 (1.33-1.42)  <.0001 1.37 (1.33-1.42)  <.0001
;] Al PM109] A% +(um/ni) 1.01 (1.00-1.0D) 0.0043  1.01 (1.00-1.0D  0.0019
g A48 PM10¢] B EASF 3.16 (1.49-6.69)  0.0029 3.23 (1.51-6.89)  0.0027
2 Al A gube a4 1.00 (0.99-1.0) 0.8517 100 (1.00-1.01)  0.3498
Between Community Variance (S.E) 0.06102 (0.00695) 0.06325 (0.00721) 0.05675 (0.00653) 0.05776 (0.00665)
Percentage change in variation 3.65% 7.00% 5.34%
ICC (Ho : Variance of random Intercept=0) 0.01821 (<.0001) 0.01886 (<.0001) 0.01696 (<.0001) 0.01725 (<.0001)




= 14, 20-29A(F /D) 1Y FHol TS MAE 29, O4E BY
an NULL MODEL1 MODEL2 MODEL3
- OR OR P OR OR P
s 0.95 (0.94-0.96)  <.0001 0.95 (0.94-0.96)  <.0001
oA REF - REF _
2,0007H) w9 1.07 (1.06-1.08)  <.0001 1.07 (1.06-1.08)  <.0001
2,005+ o4 36005k v 1.00 (0.99-1.00)  0.4192 1.00 (0.99-1.00)  0.4196
36008k o] 6,000+ Tk REF - REF -
b 6,002+ )4 L11 (1.10-1.12)  <.0001 L11 (1.10-1.12) <0001
ki A4 REF - REF -
T FufAfu) 22| 0.83 (0.87-0.90)  <.0001 0.88 (0.87-0.90)  <.0001
T A9 By 0.79 (0.77-0.80)  <.0001 0.79 (0.77-0.80)  <.0001
il 75T 2R 0.90 (0.89-0.9D  <.0001 0.90 (0.89-0.9D  <.0001
F 71e 117 (1.15-1.18) ~ <.0001 117 (1.15-1.18) ~ <.0001
ik o) REF - REF -
158 1.14 (1.13-1.15) <0001 114 (1.13-1.15 <0001
% 0.96 (0.95-0.97)  <.0001 0.96 (0.95-0.97)  <.0001
2581 0.99 (0.98-1.00)  0.0065 0.99 (0.98-1.00)  0.0066
=3 1.05 (1.04-1.06)  <.0001 1.05 (1.04-1.06)  <.0001
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Fi54

REF

REF

A& wE 1.15 (1.11-1.18) <0001 1.15 (1.11-1.18) <0001
o) & ARE, EA 1.20 (1.20-1.21D) <0001 1.20 (1.20-1.21)  <.0001
A wd &4 0.81 (0.81-0.82) <0001 0.81 (0.81-0.82) <0001
ol ik 7_]‘%1 4 1.07 (1.05-1.09) <0001 1.07 (1.05-1.09) <0001
I3 &4 1.02 (1.01-1.03) <0001 1.02 (1.01-1.03) <0001
M EY REF ; REF ]
4 &5 1.01 (1.01-1.02) <0001 1.01 (1.01-1.02) <0001
38 #3A 55 1.11 (1.11-1.120 <0001 1.11 (1.11-1.120 <0001
H S5 REF - REF -
ZETopp
Eﬂ%l%o = REF - REF -
AR |23 1.08 (1.07-1.09) <0001 1.08 (1.07-1.09) <0001
A 55 ol REF . REF .
Y9 48] ols} 0.69 (0.69-0.70) <0001 0.69 (0.69-0.70) <0001
A A)Z(18.51]7h 0.69 (0.68-0.70) <0001 0.69 (0.68-0.70) <0001
g PR 2 REF ) REF )
22 IAZH230 14 251D 1.49 (0.48-1.50) <0001 1.49 (0.48-1.50) <0001
H|TH250]¢ 30u1]%h 1.96 (1.95-1.97) <0001 1.96 (1.95-1.97) <0001
I =H|TH300) ) 3.38 (3.32-3.45)  <.0001 3.38 (3.32-3.45)  <.0001
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SAIRE ot 1.15 (1.15-1.16) ~ <0001 1.15 (1.15-1.16) <0001

Bt 6-8AIKE REF - REF -
FHAIE 9~10A17E 1.04 (1.03-1.05)  <.0001 1.04 (1.03-1.05) <0001
1IARE o) 1.03 (1.00-1.06)  0.0977 1.03 (1.00-1.06)  0.0978
;] Al PM109] A% +(um/ni) 1.01 (1.00-1.0D  0.002  1.01 (1.00-1.0D  0.0007
g A48 PM10¢] B EASF 3.49 (1.59-7.67)  0.0021 3.70 (1.67-8.22)  0.0015
2 Al A gube a4 1.00 (0.99-1.01) 0.8724 1.00 (1.00-1.01) ~ 0.3536
Between Community Variance (S.E) 0.0679 (0.00774) 0.07128 (0.00812) 0.06247 (0.00719) 0.06413 (0.00738)
Percentage change in variation 4.98% 8.00% 5.55%
ICC (Ho : Variance of random Intercept=0) 0.020222 (<.0001) 0.021207 (<.0001) 0.018635 (<.0001) 0.01912 (<.0001)
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E 15. 20-2941(HA7De ASA8A 78l FFE A 84, dE Y

=4 1) NULL MODELI1 MODEL2 MODEL3
- v OR P OR P OR P OR P
A ke 1.38 (1.36-1.41)  <.0001 1.38 (1.36-1.41)  <.0001
°T oy REF - REF -
2,0005H =gk 0.93 (0.92-0.95) <0001 0.93 (0.92-0.95)  <.0001
oo 2,0008H o]/ 3,6005+ w]gk 0.88 (0.86-0.89)  <.0001 0.88 (0.86-0.89)  <.0001
ST 3600H) o) 6,0007H W REF - REF -
7 6,005+ o] 0.76 (0.74-0.77) <0001 0.76 (0.74-0.77) <0001
3l AR A= REF - REF -
T S Au) 22 119 (1.13-1.24) <0001 119 (1.13-1.24) <0001
< A FAY 0.97 (0.93-1.02)  0.2191 0.97 (0.93-1.02) 0.2166
Ll 7S5 72 0.92 (0.90-0.94) <0001 1.09 (1.05-1.13)  <.0001
T 71e} 1.48 (1.43-1.54) <0001 148 (1.43-1.54) <0001
skl o) REF - REF -
nAceiEl 0.98 (0.96-1.00)  0.0323 0.98 (0.96-1.00) 0.0322
WETE T 1.12 (1.10-1.14) <0001 112 (1.10-1.14) <0001
ES s 0.92 (0.90-0.94) <0001 0.92 (0.90-0.94) <0001
8t 0.96 (0.94-0.98) <0001 0.96 (0.94-0.98)  <.0001
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Fi54

REF

REF

AN mE 0.96 (0.89-1.04)  0.3255 0.96 (0.89-1.04)  0.3252
o] & APE, HA 1.13 (1.12-1.15 <0001 1.13 (1.12-1.15 <0001
A Y &4 1.37 (1.34-1.40)  <.0001 1.37 (1.34-1.40) <0001
Soly A 7_1—%} ) 1.36 (1.29-1.43) <0001 1.36 (1.29-1.43) <0001
#A §4A 1.61 (1.59-1.64)  <.0001 1.61 (1.59-1.64)  <.0001
IR REF - REF -
A &5 0.66 (0.65-0.67)  <.0001 0.66 (0.65-0.67)  <.0001
wEH A +F 1.28 (1.26-1.29)  <.0001 1.28 (1.26-1.29)  <.0001
] REF - REF -
ZEL o N\ }
i o ool - REP -
RENY A 0.95 (0.93-0.96)  <.0001 0.95 (0.93-0.96)  <.0001
opFAAL 53] o] REF - REF -
UHF) 43 o3} 0.97 (0.95-1.00)  0.0328 0.97 (0.95-1.00)  0.0328
A 4%(18.57]7h 0.78 (0.76-0.80)  <.0001 0.78 (0.76-0.80)  <.0001
A AHE(1850 1 230 REF - REF -
22 FAF(230 P 5meh 1.30 (1.29-1.32)  <.0001 1.30 (1.29-1.32)  <.0001
HITH250]¢ 30m]%h 1.32 (1.30-1.34)  <.0001 1.32 (1.30-1.34)  <.0001
T =HTH3001 ) 1.73 (1.67-1.80)  <.0001 1.73 (1.67-1.80)  <.0001
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SAIRE ot 1.21 (1.20-1.22) ~ <.0001 1.21 (1.20-1.22) ~ <0001

Bt 6-8AIKE REF - REF -
FHAIE 9~10A17E 1.33 (1.31-1.36)  <.0001 1.33 (1.31-1.36)  <.0001
1ARE o) 4.15 (3.96-4.36)  0.0977 4.15 (3.96-4.36)  0.0977

A8 PM102] 9% F(um/ni)

1.00 (0.99-1.02)  0.6578  1.00 (0.98-1.02)  0.7003

Al PM10] M5 A5

9.70 (0.62-152.52) 0.1054 7.08 (0.37-137.2D) 0.194

¥ E AN 1R X

AT A QA 5

1.03 (1.00-1.06)  0.0962 1.04 (1.00-1.07)  0.0286

Between Community Variance (S.E)
Percentage change in variation

ICC (Ho : Variance of random Intercept=0)

0.7778 (0.09837)

0.191215 (<.0001)

0.9064 (0.1162) 0.7631 (0.0974) 0.8829 (0.1143)
16.53% 1.89% 1.35%
0.216001 (<.0001) 0.188282 (<.000D) 0.211586 (<.0001)
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FE 16. 20-29M1(H @7 EAF FHo IFS vIAE 89, g5E 4
[ an NULL MODEL1 MODEL2 MODEL3
e " OR P OR P OR OR P
O 1.05 (1.03-1.06)  <.0001 1.05 (1.03-1.06)  <.0001
°T oA REF - REF -
2,009+ m]wk 0.98 (0.97-1.00)  0.0182 0.98 (0.97-1.00)  0.0180
ol gy 2000%HE] obd 3600%ke] vjvk 1.07 (1.05-1.09)  <.0001 1.07 (1.05-1.09)  <.0001
ST 36005K o)k 6,009k wR REF - REF -
A 6,000+ o2 1.03 (1.01-1.04)  0.0083 1.03 (1.01-1.04)  0.0082
o) AR REF - REF -
% Fhoj ) 22 0.88 (0.84-0.9D)  <.0001 0.88 (0.84-0.9D)  <.0001
= A  F 0.67 (0.65-0.70)  <.0001 0.67 (0.65-0.70)  <.0001
) 71512 0.91 (0.88-0.94)  <.0001 0.91 (0.88-0.94)  <.0001
2 71e} 1.26 (1.23-1.30)  <.0001 1.26 (1.23-1.30)  <.0001
st o)A REF - REF -
Al 1.06 (1.04-1.08)  <.0001 1.06 (1.04-1.08)  <.0001
WEFE T 1.01 (1.00-1.03) 0.1653 1.01 (1.00-1.03) 0.1663
EAS i 1.02 (1.01-1.04)  0.0103 1.02 (1.01-1.04)  0.0105
78t 1.02 (1.00-1.04)  0.0189 1.02 (1.00-1.04)  0.0192
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ol

REF

REF

ALYH HE 0.93 (0.87-0.99)  0.018 0.93 (0.87-0.99)  0.018
o] & AP, A 1.15 (1.14-1.17) <0001 1.15 (1.14-1.17) <0001
A4 e F4A 0.94 (0.92-0.95) <.0001 0.94 (0.92-0.95) <.0001
Fola A 7_}11:1 4 1.24 (1.18-1.29)  <.0001 1.24 (1.18-1.29) <0001
HA F4 1.39 (1.37-1.42) <0001 1.39 (1.37-1.42) <0001
NES REF i REF i
A = 0.79 (0.78-0.80)  <.0001 0.79 (0.78-0.80)  <.0001
g #AA &5 1.04 (1.03-1.05)  <.0001 1.04 (1.03-1.05 <0001
H] - REF - REF -
o A REF - REF -
A S
A HA 0.81 (0.80-0.82)  <.0001 0.81 (0.80-0.82)  <.0001
oA 53] ol REF i REF i
UH(F) 43] olst 1.34 (1.31-1.36)  <.0001 1.34 (1.31-1.36)  <.0001
A A =(18.57]%h 0.69 (0.68-0.71)  <.0001 0.69 (0.68-0.71)  <.0001
g VRSN TR REF i REF .
22 A 230 S 25717D 1.40 (1.38-1.41)  <.0001 1.40 (1.38-1.41) <0001
HTH250)7 30m]%h 1.51 (1.49-1.53) <.0001 1.51 (1.49-1.53) <0001
A EHRH300)7) 1.42 (1.38-1.47)  <.0001 1.42 (1.38-1.47)  <.0001
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5AIZE ot 1.47 (1.45-1.48)  <.0001 1.47 (1.45-1.48) <0001

B 6-8AKE REF - REF -

FHAE 91047 1.39 (1.36-1.41)  <.0001 1.39 (1.36-1.4D <0001

1ARE o) 2.07 (1.96-2.18)  <.0001 2.07 (1.96-2.18)  <.0001

ﬂ Al PM109] A%+ (um/ ni) 1.00 (0.98-1.01)  0.5826  1.00 (0.98-1.01)  0.6164

f% AT PM102] HEA 0.74 (0.10-5.45  0.77  0.54 (0.07-1.04)  0.5550

2 Al A kel ¢ 1.01 (0.99-1.03) 0413 102 (0.99-1.04)  0.1424
Between Community Variance (S.E) 0.3926 (0.04792) 0.4062 (0.04941) 0.3987 (0.04915) 0.4079 (0.05013)

Percentage change in variation 1.96% 1.55% 3.90%

ICC (Ho : Variance of random Intercept=0) 0.106613 (£.0001) 0.109901 (£.0001) 0.108091 (£.0001) 0.11031 (£.0001)
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HAHAE %7 2 A7E 33 A 2 =09 Hejdegsd i<

doA AFAH =49 BHIE S7/M7IH olE Tl AHEARES By

S mIta &3 dthDonaldson and MacNee, 2001). %3+ < <=9
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2 HauEdMar et al, 2000; Brook et al., 2004). WA HA 5 7|29 E
B

AL <l

of?

O

] e G A BAEAc T L E2EHE Aojng

PMI0 5% ¢ AY93 EAS FAT + e HFZ Adugx &5 &
ot AHFFolA AAEHTES AWET & Jde AR gdFsh, 7H g
AHEEE Ao g AYutekx|4=(Social deprivation index)E #< 4 Ut} vg
A 73 7
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2 E9] Mo FFES mA HRte R QI AHIAAS ool rost=
Aoz dHA Jed(FELl, 93k, 1997; Rosa, Freeman, Janssen , 2000;
Nicklas et al, 2003) & ATodME FT5& ol AAZEss ddses A
] &R eFe thAelAA AEEd #1 wxHrE 1048 =2 o8 e
Wk =g HREE WHOZ|2d wel AAZFAFE ol &3t AAZF, H3A

Z, #AZ, vw, pEHno e TRt WmatdsE 4wl wate 7
Z, wwh, mEwlgel A zhzh L736), 27000, 6.04m) 2 A ARAR 59 w4
07l Z7begth F1E ATARE NEEsE nEg T ANABAR oY

]_
FopxIttal st th(Van, 1985 A2, A9, 2003; #a#<F, 2012)
Sleep Heart Health StudyollAl<= 7A1ZF oWl ¥ 3= ol A 8AIZE o4
THES ot wERY ndske] W Eo] 3o (Gottlied et al, 2006), W=
FEZAARE o] &3 = OE AT e 643 o E FHE she AT,
7-8AIZt st Aol Wls) adste] W EC] wthal skl tHGangwisch
et al, 2006). & AFolAE 6-8A%F FHs= o thH] SAZolet S 3§
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H},

AS7HA Ao AleEEe] Mg FH2 grsEdidE Fd 9

AG5ze] WMol PMIOe] A ARARe] MAE G RS ), Ao
FEAST ZRG mholA AT ABFol Lm/n E7HFOl we A
GRAT 49 LARZE LI B 2O PMIOS] AxPeAT fol o

<
FS PG g 7|E9 A7e d¥d AFAE How, (Touloumi et al.,
2005; Wong et al., 2008) A7 W-sAFT7F 199 F7Fsol wel iy
7b 2118 & ASE YEhY AES tiFoE 83 Aol PMI09]
TAA7E AHE 1193/ nd) F7FEEH AR F7F @]l 2.5% Eokxta

i3

2 FY3 #dAE BHo dalyAFeolA PMI0o] 10um/m F7tE+5 F
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AFH}E HYS & F AAHPope et al., 2004). ¥FH I ZHNES
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= ABSTRACT =

Effect of Particulate Matter (PM10) on cardiovascular
disease in Korea using a Multi-level Model:

Results from 2012 Community Health Survey

Eunkyoung Bae
Department of Biostatistics
Graduate School of Public Health

Yonsei University

(Directed by Professor Sohee Park, Ph.D.)

Background

Due to an increase in Westernized eating habits, patients who suffer from a
cardiovascular disease are on the increase in our country. Certain personal
characteristics and health behaviors can cause cardiovascular disease.
However it has been discovered that PM10 also can increase the incidence
rate of cardiovascular disease. In this study, the characteristics of variables
have a hierarchical structure of individual and group. Until now,

one-dimensional epidemiological or ecological surveys have resulted in limited
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knowledge of PMI0’s influence on human health. This study analyzed the
effects of PMI0 on the prevalence of cardiovascular disease through a

multi-level analysis.

Subject and Methods

In this study, 141,484 subjects were selected in 156 city - country - ward
combinations, from the community health survey in 2012. We aimed to
examine the effect of individual-level and regional-level factors on the risk
of cardiovascular disease. Individual-level factors included demographic
characteristics and health behaviors and regional-level factors included
social deprivation index calculated using 2010 national census data and the
concentration of PMI10 obtained from urban atmosphere measurement
network. A multi-level logistic analysis was used to assess the effect of
individual-level and regional-level factors on the risk of cardiovascular

disease.

Results

On an individual level, when it comes to men, older age, lower education
levels, lower income, the case of losing a spouse, more than moderate level
of no physical activity and obesity, the prevalence rate of cardiovascular
disease was higher (p<.0001). In the occupational group of the unemployed,
housewives, and the group workers who slept shorter hours contrary to

normal, and those who ate breakfast more than five times in a week, the
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prevalence rate of cardiovascular disease was also higher (p<.0001). On a
regional level, the higher daily mean concentration of PM10 (p=0.003), the
higher variation in concentration (p=0.0055) and where lower socio-economic
status is explained by regional deprivation index, the prevalence rate of
cardiovascular disease is higher (p<.0001). As for the model including the
personal characteristic variables, such as age, education level and income
level etc. on the basis of basic model, the prevalence of cardiovascular
disease was 46.09 percent. The final model including existing variables and
the variables on a regional level, such as the concentration of PM10 and
regional deprivation index, was 53.42 per cent. In reference to the
prevalence of cardiovascular disease, there was not only substantial influence
based on the personal characteristics, but there was also the influence of

PM10 concentration and social deprivation index in a regional level.

Conclusions

As stated above, it was found that the prevalence of cardiovascular disease
i1s affected by regional characteristics of PM10 concentration as well as by
personal characteristics. Thus, in order to reduce the prevalence of
cardiovascular disease, consideration on community environmental factors as
well as personal factors. Furthermore, a different policy should be
established in consideration of the regiosn with relatively high level and

high variability of PM10 concentrations.
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