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3.1.1. HEHRRADEE

RMICRAS IR PR B APPSR TE A B BRI, TR & BB TS
BEBESNG, RS (BP0 IER) | —EREE, RRER R TR EORES
X T B TR B ORNICIEE T HEAI 8 R0, RERPIYT I Ab BB, MM
FROBEIOVWTIE, TREERSHRERICREEL, 20ER s T o R E
HETB, | | | |
 BEERARILAE, BRI TR E SR SR~ OB R T LBESNE AN =X
Ak, ROLBYTHS, |

D SECHICAERIESEHUL. LB RERRENES . HERERT 5,
© REOFERAEEHAL, CARBST LY AR RIS 5,
@ WRBBRROBZEREDS,
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FETHRO IS TV, '
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%, B RREEOR TR BN SE O PR SR T BRI TV ML THl,
BT UNE— AR B LS EBEAODBIERRDON TS, ENSEE XI5
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R, Sy NCHIBE R AR SRR TV AR, BRERE TSy Mo RA7BRIATIC
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SV REREERE RSN THEY, BERARAEEL TS, .
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JRIRED. & OEEEERETEL T LT, KRR FRA M ET AR E L E LD
NBERHRIC OV CRELE, '
o REERERTET DI+ AR SR LB S IR ORE T TS,
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. KRREREOUEREL, +SAToNT, A REAOZERG, BENLEEHS
R 5 L5 R E A T TV B .
o (EHETEZZURRALCIOHIE, M T THEM
 HET OWES, BORENPESEASN TS

M AIOIREANEICBITHELOEFEMAL B ARICB T ARER LB, £, 2hb

- OFEZAMRITENREER CRARBICIAE T AL - R R OER - s s
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3.2.1. ﬁﬂ;qﬂiasw (FEL)
N REOENRER S0 T I BL Tl SRR (B R 4

CORRIC L BT (BT | ERER A LA R BE BRI AR LOBERE T
BALC, HfA E CHRIRIRCAESNASLOMERRESNTVH (M 3211”0
3.2.1.2), éB iz, DFEZER O COPD %, EHORBIZIAFET LD Eﬁiﬁfii’#ﬁﬂzbfb D
bObIB, ZISOBIE IR~ VAL X o TEEE T BT 5T —F e @RI AF
L, R ENLERA LIRS RD O TBRE L OV B T B — B AT SR L 23 B,
Fhe, AT BV TR NP RIE D B % 7 E— B Y e 7 NV LD E R G5
W AR T MO S T L OTIE 5 LB e b5,
BT L, KE 6 W AT (Klemm and Mason, 2003; Schwartz et
al, 1996), KE ) — 2B aFAFM TERO LB RBIC L BT T — 2 Of#t (Holloman et
al, 2004). KEHVT 4L =T M O BT BT (RTET, FFHEES HRIEA, fnk
| DRBROMER)Z. 65 BBl LB, A, e BT KU C B AT Ostro
et al, 2008), KED 27 HBIT 1997~2002 FHTO PMas BEELFERBIFEL L0 BEEY:

| B A EMEFIC oW TR L (Franklin ef al, 2000503865, 42K 100 Higo
1999~2000 £EIT351F% PMa,s B L2 FET- R UVD B A (TR SRR A 3 Ut FPIR 3595 28)
?Et LOMEEES BT LR T, @ISOV THERETIRZO EERRENTH
7= (Dominici ef al., 2007b), Fic. HFF D 8 ﬁifﬁﬁlﬁﬁéﬁﬁﬁ(Burnett and Goldberg,
© 2003), I 12 B COMAT(Burnett etaj., 20040)% 5555,
 RRCBIBMRITEL T, — RS O PMys REREROHS 20 ORI 2 CFELE R

LRRTA H O PMas BED 10 pg/ms? i%ﬁm:%ﬁé A e DYRZ OBEME— RNk
FACIVHEEL, FICHIE T & DREHER R AL SRSBESN T 3G, 2007,
- FEATIZIE 2002~2004 £ ETO 3 EMOR T T —FRUAKFERRENEBESAVSRT
W3, 65 WL EERBIC, 2T, EREREA T ROERERBE IOV TR L.
FER, PMas BEEICRIT 5 AETUAZ ML 1B 2 5BE DD, 20 HURIC 1T HHEEHE
RO CHIFRBERIEC THRFOICA R RS BEN B ORHoTs,
SR IET iéﬁztaom}iwﬁ-r%ﬁatatt«r AFET )x&tl:&:}:d\émoto o) e
B, —%ﬁmiﬁb:a‘su\ffﬂﬁiimmﬁ%‘rc%ﬁ%ﬂﬁ CEER EABBLNSRE N HoT,
Fo, BH 28 REHSEH 9 HBOADHEMEC RO CHL RN EER LR RSN
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SHEBH-TLBEEN TS, Fiz, TR 23 REBBHEET 9 il ciTolz Rk
BEITLS BFETICRELCEMERT SR ESN TV, 65 BEL LT —ZE Vv irigs
A LFFRIEC LS B IECYRI ML, M5BT 7 L R R T 7 A DV P,
WRNTh, 8 B~5 BBNLTEEROLAS [V EME R Cish Wz RIS, 2007)0 =~
Ehe AFRBINCLEL 64 RU T O TITY B TORAXA A B FRERBLNr L3R
&N T e(Ueda e al, 2009). .
BAD 13 OB ERBTICRITA SPM & A 1 DORBRIZ OV TOMENTR Z(Omori et
al., 2003) Tk, FAYAY (65 BLh L) ik SPM B 10 pg/m® NN 70, £FEL-TI3
0.8 %iEM, FERIFHEEIT 0.9 %-N, FERFHEB 1.1 %M THo7,
- BUNALTFIRPIELE T (2L, BREEBRUTRREES) LoBENIZET 28E
THELOEA, PEREESERRLTRY, S I A BB E T bORS o
T, SRBO Y TTRIEICI T, BRI 518« DNEHISO PM, s BEZEH)
FEEEIL 10~96 ug/m3 Tholz, TOMDELDH—BHHEIT >V Th BB hFAED -
BEEETHoI (W 32.1.1~K 8.2.1.7)., .
b0, IR UE— e TR, B K%ﬁ“bﬁﬁ-ﬁﬂfﬁbhh?ﬁ%{ﬁfﬁ
\ zawa&s%@fma-—ﬁwm% WCHSELTRY, —Eﬁ%rvcw_o R, UAIHEEEIX.
A CRERBIENG Eetalay gh N
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1.05 :
3 bt Tiot i) e it
¢ "4 bo* Tail
I.=<‘ 1.00 % ?Q é+$ 4 i 4 +6'l ¢ Q ¢°¢¢¢¢0 + ¢ 0? 9é+¢°
m o T l 1 l | |
B
0.85
090 ——— - - - —— ‘ — -
1 3 5 7 8 11 13 15 17 19 21 23 25 27 29 31 33 35 37 29 41 43 45 47 49 51 53 '55 &§7 59
PM.s 3R (2FET) R
No EE 1 HEiR No E 23 : g
1 Dockery et al, 1992, St. Louis (MO) 31  Xlemm and Mason, 2000 Atlanta, {GA)
2 eastern Tennessee (TN) 32 Lipfert et al,, 2000a Philadelphia(PA}
3 _Ostro, 1995 San Bernardine (CA) 33 Ito, 2003 Detroit, (MI)
4 , San Bernardino (CA) 84  Klemm efal, 2004 Fulton, DeKalb(GA)
5 Klemm and Mason, 2003 6 US cities 35 Tsai ef &L, 2000 Newark(NJ)
6 . (65+ry) 6 US cities {65+ry) 36 Camden(NJ)
7 Boston {MA) 37 Elizabeth (NJ)
8 (65+ry) Boston (MA) 38 Ostro efzl, 2006 (Natural splines) 9 California Counties, (CA)
9 Knoxville (I'N) 39 {(Penalized splines) 9 California Counties, (CA)
10 (85+ry) Enoxville (TN) 40 (65+yr Natural splines) 9 California Counties, (CA)
n St.Louis (MO) 4] _ (65+yr Penalized splines) 8 California Counties, (CA)
12 (65+ry) St.Lonis (MO) 42 Ostro ef 21, 2007 9 California Counties, (CA)
18 Steubenville (OH) 43 (65+yx) 9 California Counties, (CA)
14 (65+ry) Steubenville (OF) 44  Dominid ef al, 2007h 100 U.S Cities
15 Partage (WL 45 Ito et al, 2006 (secondary sulfate) Washington, D.C
16 (65+ry) Portage (WI) 46 (Coal related)
17 Topeka (ES) 47 (eesidual oil)
18 (B5+ry) Topeka (KS) , 48 Slaughter et 2L, 2005 Spokane, (WA)
19 Schwartz, 2003. (Dirt) 6 US cities 49 Bumnett et I, 1998 . Toranto(ON, Canada)
20 ' {Traffic) 6 US cities 50 Burnett and Goldberg, 2003 8 cities (Canada)
21 {Coal) 6 US cities 51 Goldberg and Burnett, 2003 Montreal(}B, Canada)
22 (combined) 6 US Cities, 52 (65+yr)
23 Boston {MA) 53 (<65y1)
24 Kingston (TN) 54  Villeneuve of al, 2003 (TEOM) Vancouver (BC, Canada)
25 Stenbenvill (OH) 55 (Dieotomous) Vancouver (BC, Canada)
26 St.Louis (MQ) 56 Burnett et af, 2004 12 Canadian cities
27 Madison {WI} 57  Franllin etal, 2007 | 27 US cities )
28 - Topeka (KS) 58 (75+yx) 27 US cities
29 Fairley, 2003 Santa Clara County, (CA) 59 . («T5yr) 27 US cities
30 Moolgavkar, 2003 Loz Anpeles County, (CA) 60 Franklin of af, 2008 25 cities (11.8)

3.2.1.1 ALKICH T B PMas~DERRE & &7
I SCERE S 2R, O 1 PMes#RE10 pg/msEMicer328x Y A7, 23— @ 3Ext
U X7 D95 Y% EHEEM
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©1.30
1.20 - ‘ -
X110 ] %l l lT I% l %
= a4 :
RN S TUS I PYPAPYYRIT I PLY I IRAR SN P E m%oo“maliwhmn sdo0
B ' N il | R !}' : 'TI "T ! ¥
0.90 -
0.80 +— — ‘ - — — :
1 3 5 7 9 11 1315 17 19 21 23 25 27 29 31 33 35 37 30 41 43 45 47 49 51 53 55 57 59 61 63 65 &7
PRI 3R 45 B MR ARET T RRABRKERL ERA
EmFEE
. PMas bk (ERB) T
No. FE g : No. ¥y ik
1 Teai ef 21, 2000 Newark(NJ) 35 Moolgavkar, 2003 Los Angeles County, (CA)
2 Camden(NdJ) 36 Mar et &, 2003 Phoenix, (AZ) -
3 . Elizabeth (NJ) 237 Wilson et &l, 2007 Phoenix, (AZ) )
4 Dominici ef al, 2007a 100 US Cities a8 Holloman et al, 2004 ZN Crsforth Carolina counties,
San  Bernardino,  Riverside Ostro et al, 2006 Natural A .
5 Ostxo, 1995 Counties (CA) 39 splines 9 California Counties, (CA)
San Bernardino, Riverside Penalized : - -
6 Counties (CA) 40 aplines 9 California Counties, (CA)
7 Fairley, 2003 ° Santa Clara County, (CA) 41 Ostro et al,, 2007 9 California Counties, (CA)
B Ito, 2003 Detxoit, (MI} . 42 Ostro ef &, 2003 Coachella Valley{CA)
] Ostro et al, 2006  (year) 9 California Counties, (CA) 43 Franklin et al, 2007(all age) 27 US cities
10 (summer) 9 California Counties, (CA) 44 (15+yD) 27 US cities
il Ostro ef al, 2007 9 California Counties, (CA) 45 (<76yn) 27US cities
12 Villeneuve et 21, 2003 (TEOM) Vaneouver (BC, Canada) 46 Franklin et al, 2008 25 UScities o
13 (Dichotomons)  Vancouver (BC, Canads) 47 Ostro, 1995 gﬁ:nﬁfs%%d‘.““' Biverside
14  Frazklin eral, 2007 all age) 27 US cities 48 gi‘:nﬁf:‘?“"m"' Rivesside
15 (75+yn) 27 US cities 43 Tto, 2003 Detroit, (MD
16 (<75yz) 27 US cities 50 Villeneuve ef af, 2003 Vanconver (BC, Canada)
17  Franklin et al, 2008 25 cities (U.8) 51 Villeneuve etal, 2003 Vanceuver {BC, Canada)
18 Goldberg snd Burnett, 2003 Montreal(@B, Canada) 52 Elemm and Mason, 2003 & US cities .
19 Klemm and Masorn, 2003 6 US citjes 63 Boston (MA}
20 Boston b4 Knoxville (TN)
21 Enexville (FN) 55 St Lonis (MO)
22 St.Louis (MO) 56 Steubenville (OH)
23 Steubenville (OH)} 57 Portage (WD
24 Klemm and Mason, 2003 Portage 58 Topeka (KS}
25 Topeka (KS) 5%  Ostro efal, 2006 9 California Counties, (CA)
26 Moolgavkar, 2003 Los Angeles County, (CA) 60 Goldberg et al, 2003 Montreal(@B, Canada)
27 Klemm and Mason, 2003 6 US cities , 61 Goldberg and Burmnett, 2003 Maontreal(QB, Canada)
28 Klemm and Mason, 2008 Boston (MA) 62 Montreal(QB, Canada)
29 B Euoxville (TN) 63 Franklin et al,, 2007 (all age) 27 TS cities
a0 . St.Lonis (MO) 64 (75+y7} 27 US cities
3 Steubenville (OH) 85 (<75y1) 27 1S cities
32 Portage (WD 66 Franklin ef al,, 2008 25 US cities
32 Topeka (KS) 67 Qstro ot &1, 2006 9 California Counties, (CA)
34 Pairdey, 2003 Santa Clara County, (CA) 68 Goldberg ef a?, 2006 Montreal{(@B, Canada)

4

8.2.1.2  JLKICIT HPMes~DEHMREE & SEEFIFE T
BRENIORE S 2RT, O - PMasiRE10 pg/m3iiNic x5 SMxt Y 27 ~— : 48
Y RT D95 WIERXHE
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1.06
1.04
f,z 102 - ' {
= i
& @ ° 4‘ L o 4 ¢ 8 ‘% 4 i
E 100 — } 1 5 + % + T 4 —
0.98 . +
0.95 ' T T : T T T T T T T : : . . ,
1 2 3 4 [ 7 8 9 10 11 12 13 14 15 16 17 18 18" 20 21 22 13 24 25
HEIR FUT TE7=7 =
PMy/SPM  FRFIR F T A 2P F (L) IR
NQ., W% I NO. EE itk
1 Borja-Aburto et al,, 1998 Mexico City (Mexico) 14 Omori et 21, 2003 Nagoya
2 (85+yx) Mexieo City (Mexico) 15 . Kyoto
.3 Cifuentes ¢ al, 2000 Santiago (Chile) 15 Osaka
4 Castillejos st &I, 2000 Mexien City (Mexico) 17 Kobe
5 (65+y2) Mextco City (Mexico) 18 Hiroshima
[ Venners ef &f, 2003 Chongging {China) 19 Kitakyusha
7 Omori ef al, 2003 13 OERSBH (84) 20 . Fukuoka
8 Sapporo ’ 21 |IEE, 2007 20 W (B4)
a Sendai 22 Morgan etal, 1998b Syduey (Australia)
10 Chiba 28 Simpsen et &, 2005b 4 Australia cities {Australia)
1 Tokyn 24 Peters ef al, 2000 Coalbasin (Czech)
12 Yokohama 25 Anderson et &L, 2001 West midland(UE}
13 Eawasaki

3.2.1.3 O hMiRic it 2PMes~DEHRE &L £ T ,
U EBEEETRT, O PMasBEE10 pg/mMEMICRT A Y X N—  FER

U227 D95 WiSAEE

1,10
105 % % % + %
o | +
_5. 00 e l. o 9 + | ? ‘L Y
' E i | T ] ? T [ 7. ]
s .
0.95 A
0.90 T T T T T T T T T 3 T T
i 2 3 3 6 7 8 ] 0 - 1 12- 13 14 15 16 17 18
PEH FLTF Fe7=7
PM¢/SPM  hER-7T7-A 77 (FIREXET) UK
NQ, ¥EE R NC. S Hhik
1 Borja-Aburto ef al., 1998 Mexica City (Mexico) 1 Omori er al, 2003 Kyoto
2 Castillsjos et al, 2000 Mexico City (Mexico) 12 Osaka
3 - Omori ez al, 2003 13 OECAEH (B4 13 Ecbe
4 Sapporo . 14 Hirpshima
5 Sendai 15 Kitakyushu
[ Chiba 16 Fukuoka
7 Tokyo 17 R#EE, 2007 20 @87 (AF)
8 Yokohama 18 Morgan ef al, 1998D Sydney (Australiz)
9 EKawasaki
10 Nagoya

M3.2.14 ZOMMIC ST HPMos~OEAMRE L R (FRBHEERT)
 BEIIOEE S 2R T, O PMesREL0 pg/mSEMIIH$ MR Y X7, N— 8%
Y 27 D5 %IEiEX M ‘ '
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HHURZ

- 1 2 3 4 5 6 7 8 8101 1213141516171319202122232425262728293031323334353&‘

s ey

R S &4 7]"&7—7 EU

PM:y/SPM PEEXK-7ST - 77 (BREEL) Xk

EZ3 e NO. ®E R

NO.
_ . ) Murakami and Ono, 2006

1 Borja-Aburto ef al, 1998 Mexico City (Mexien) 17 (Th; 100-148 pg/m®) L (B}

2 Castillejos ef 22, 2000 Mexico City (Mexico) 18 (1h, 200-249 pg/ms) R (R&)

3 Omoxi ef 2, 2003 13 DESET (BX) 19 (1h, 250-299 pg/m®) W (BA)

4 Sappore 20 (24h, 100149 pg/m?) W (B)

5 Sendai 21 . (24h, 150-199 pg/md) R (BH)

& Chiba 22 (24k, 200-249 pg/m®) W (BE#)

7 Tokyo 23 (24h, 250-299 pg/m®) EX (AX)

8 Yokghama - 24 (1h, 200-249 pg/m?) ¥ (BFR)

. Yamazald et 21, 2007

9 Eawasaki 25 (RMf G5tyr 498 24 BEIIT) 13481 (BF&)

10 Nagoya 26 (BSHim 654y 10-3 5 24 FFRIFS) 1348H (B4

11 Kyoto 27 (Rl 65+ 4-98 1 EREIES) 13481 (A4

12 Osaka 28 (Bl 65+yr 10-3 5 1 BFRATER) 1348H (AA)

13 Kobe 29 (BHESE 66+yr 490 24 BHTY) 18 37 (B)

14 ' Hiroshima 80 (RESESE 65+yr 498 1 ERMER) 13 #H (AA)

15 . Kitakyushu 31 (REE 65tyr 1038 1 BMERE) 138 (A7)

16 Fukuoka 32 (R 65+yr 498 1 REMTH) 13381 (B4

’ 33 BREH, 2007 20 (BA)

34 Morgan &t al,, 1998b Sydney (Australia)
35 Kettunex ef al, 2007 Helsinki (Finland)
36 - Helsinki _(Finland}

K3.2.1.5 FOMHIEEI BT 5PM,. 5«\®éﬂﬂ;ﬁﬁ%§<‘:?ﬁlﬁ%t (ﬁﬁ%ﬁ?ﬁ“ FEt)
BEIISCBRE T 277, O PMesBE10 ug/m3i%ﬂﬂb\_$€]‘ﬂ“6$ﬁﬂ UYRZ, . F
YA7 D95 %fefEKE
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110
105 - |
8 T . |
A I 4§ ° s o v o 4 & 3 T 4 o ¢ & o 3 o .,
x
L
095
0.90 ' : T T T T : : T : : T : T T ; ; . - T
1 2 3 4 5 7 8 8 10 1 12 13 14 15 16 17 18 18 20 21 22
PM.gSPM  FBRWH(2ET) . Mk
NO,  F#& Rk [ NO. | &= S ]
1 Klemm and Mason, 2003 6 US cities 13 Franklin ef al, 2007 allages 27 US cities
2 (65+y2) & US rities 14 ‘ 75+yr 27 US dities
3 Schwartz, 2008 (Dirt) 6 US cities 15 <75y 27 US cities
4 {Traffic) 6 US cities 16 Franklin et al, 2008 25 cities (0.8.)
5 . {Coal) ) 6 US cities 17  Burnett and Goldberg, 2003 8 cities (Canada)
[ Schwartz, 2003 . 8 Cities, combined 18 Burnett ef al, 2004 12 Canadian cities
7 Ostro et 2., 2006 (Natural splines) 9 California Counties, (CA) 19 Dominid é¢ &l., 20072 100 US Cities National
8 (Penalized splines) 9 California Counties, (CA) 20 Simpson et al, 2005b 4 Anstralia cities (Australia)
9 {65+yr Natural splines) 9 California Counties, (CA) 21 Omori et al, 2003 13 OF ¢ (BEF)
10 (65+yr Penalized splines} 9 California Counties, (CA) 22 MEA, 2007 20881 (AZ)
11 Ostro ef al, 2007 9 California Counties, (CA)
12 {65+yn) 9 California Counties, (CA)

3.2.1.6 PMgs~DEHIREL 2T (EEEIWHZ) .
HE I STRE 52777, O PMesiREL0 pg/mSEINC 3 28 ) X7 23— 8%
U RZ D95 %ISHEEKMH :

1.25
1.20 -
& 15 A
_rs
=10
g
1.05 - +
Py
1.00 a Q + + é -] & a 9 o -3 o ° Q ‘:’ 4 [} o !
0.95 ——p— e ———— T e ——
1 2 3 4 5§ 7 8 9 10 1t 12 13 14 15 16 17 18 18 20 21 22 23
ey A PR BT BEEBREERET R
PM:#/SPM BT (EER) XX
NO. &% BE RO,  EE ' %
1 Dominici et al, 20072 100 US cities 18 Ostro et al, 2007 9 California Counties, (CA)
2 Qmori e 2l., 2003 - 13 OESETH (BA) 14 Omori ef al, 2003 13 OESEH (84D
3 Klemm and Mason, 2003 (CODF} 6 UJS cities 15 Franklin ef al, 2007 27 US cities
4 () 6 TS cities 16 Franklin of al, 2008 25 cities (U.8.)
5 Ostro et al., 2006 9 California Counties, (CA) 17 Kliemm and Mason, 2003 6 US cities
[ Qstxo ef 2., 2007 9 California Cownties, (CA) 18 Qstxo efal, 2006 (HD) 9 California Counties, (CA}
7 Franklin ef al, 2007 27 US cities 19 Yamazaki er I, 2007. 1248% (BA)
8 Franklin ef 21, 2008 25 cities (U1.8.) 20 ' Franklin e? al, 2007 27 US cities
9 B, 2007 20 H1 (B&) 21 Franklin ef a2, 2008 25 cities (U.8)
10 Holloman ef al, 2004 - 7 North Carolina counties, 22 R, 2007 208 (AX)
11 QOstro ef 21, 2008 9 California Counties, (CA) 23 Ostro e &, 2006(35RR) 9 California Counties, (CA)
{CVD natural spline
12 {CVD penzlized spline) ' 9 California Counties, (CA) .

3.2.1.7 PMas~DELIRE » RIS

(BB T 5E)

- BEENISCEREEERT. O PMesREL0 ug/m?ﬂi%ﬂl]blﬁfﬂ“”?'é*ﬁﬁ DA77, 73— Hxt
YR 7 D95 %fEHEXM |
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3.2.2. EHIRZTE (ETLUH)
3.2.2.1. EFBE~OAR - 2 |

R RDE A~ OB LRI A (COPD, TA %) I L5 ERSE~DOABELZBL
 OEFEME B BRI L S OB ERRE SN T BN, PMos IE L O BB+ 2. 55
FTBTUS BT, PMy s BEELIERSSE BIC LB ABth B I AR B LOBEIT &
KEI EQBIRTHY A RABELRTLORE (H8.2.1.8~ 3.2.1.10) . B4 DS
4% (COPD, BiRRUEAB) OB, BAKID R I LEN LA BREER AL
BRE L BARBBERRONRNEERBY, RO BZLIXHEETHS,

IR BRI O L TR BRI X A AL 0 BRI S EIT S T B, PMas
EEDRMNAS, I A p53 B EOERERE CERIRKE, NS TR, BATER 05 - ik
DRAE) O ABEOHMEBBELTNBZER, V< on DRI M — R THi el
BNTHESH TS, | -

R ~D ARSZ B I BT A RIS\ CiL, KEDAT 45T
(Medicare; KEDEBE EFURR) 7 —Z L ESKEL OB TR RiIc, FBRERER
FERERBIC LB ABEE PMas ~OEAMREL OBV CRESH T B, KED
PMa 5 I EEHIERHLERE 5.9 <A /VEANIZHS 204 Rz BV T 1999~2002 fED 65 2 LA
EDAT 5T ROV TR B R OB RBR I LB AT — SRR LR R
Tt AME R TR T ORI LS AT PMas MBS b 0> B % 5117 (Dominici et al,
2006), DARAEL OB EDKES, 10 pg/m3 HEMB D 1.28 %(95 %CIE: 0.78, 1.78)D
ABEHMATRD BT, BRBRAILAURS LR RERBOF BB BRI ST,
Shic, i OBREMI S, HIgck > TBLS B LRSS SN T 3(Bell of al,
2008; Peng et al,, 2008), ¥7r., 75 AD 6 OO FERE LA ABEL 0 Bz 5
T 5% (Host et al, 2008)%3ﬂ-~:<}~:797<1:_:z-~‘/“-—§:/b“® 5 HHTOTFHEOIFR S
REBIZIDABR K CRAO LI ERBIC LD AL 0 Bk Béﬂ"éﬁﬁ%‘ﬁi‘?)é@arnett
et al., 2006; Barnett et al, 2005),

AACRBI AL L T, ML TR ERBERBREGEE, 20000BRERHS,
EA BB ERARDETOSDE LRI, RS T PMos I ELEABSBLOMH
B OV TIRFIL 78S, PMes IRED EF LT RICLAZZOBMIZEEIL SN2
mo7-(Yamazaki ef al, 2009)57

ii O : Confidence Interval, FETFRIREERRAOZ &
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1.50

140
o, 1430 ‘
_r—_<\ 1.20 %
§ 1.10 |
i ¢l §o | L da0) ]
0 4 b9 ded | ¢ o a4 61, | o 44 a¢dd 0004006 ,,,
1.00 T ] | T 1 L i N
Pl T
0.50 - :
[+
0.80 +—T——Tr ———— T
1 3 5 7 8 11 13 15 17 18 23 25 27 290 31 33 35 37 39 41 43 45 47 489 51
\ e 23 R+ ERERE BRIEER
PMy ERARZRUSRZ(EEREE - NRBEE) Rk
NO. 23 HUg NO =& IR
1 Delfine ot &1, 1997 Monireal (@B, Canada) 28 Babin et &l 2007 Distriet of Columbia
2 Stieb et al, 2000 Saint John (NB, Canada) 29 Babin ef al., 2007 District of Columbia
3 Slaughter ef al, 2005 Spokane (WA) 30 Chimonas and Gessner, 2007 Anchgrage, Alaska
4 Schreuder of al, 2006 Spokane (WA)' 31 Chimonas and Gessner, 2007 Anchorage, Alaska
5 Burnett ef al., 1997 Toronto(Canada) 32 Chimonas and Gessner, 2007 Anchorage, Alaska
6 Delfine et 21, 1988 Quebec (Canada) 33 Chimonas and Gessner, 2007 Anchorage, Alaska
T Norris ef al, 1999 Seattle (WA) 34 Peng et al,, 2008 108 cities in USA
8 Sheppard, 2008 Seattle (WA) 35 . Stieb etsl, 2000 Saint John (NB, Canada)
9 Burneit ef al,, 1999 Toronto (ON, Canada) . - 36  Slaughter et 2, 2005 Spokane (WA)
10 Tolbert et 21, 2000 Aflanta (GA) 37  'Tolbert ez al, 2000 Atlanta (GA)
i1 Lin et al, 2002 Toronto (ON, Canads) 38 Mnolgavkar, 2003 Los Angeles Co. (CA)
12 . Toronto (ON, Canada) 39 Metzger et al, 2004 Atlanta (GA)
13 Toronto (ON, Canada) 40 Schreuder et al, 2006 Spokane (WA)
14 Toronto (ON, Canada) 41 Burnett et al,, 1997 Toronto{Canada)
15 Modlgavkar ot al, 2000  King Caunty (WA) 42  Dominici ef al, 2006 204 VS counties
16 Burnett ef al,, 1999 Toronto (ON, Canada) 43 Bumnett of af, 1999 Toronto (ON, Canada)
17 Slaughter et al., 2005 Spokane (WA 44 Ito, 2008 Detroit, (MI)
18 Tolbert ef 21, 2000 Atlanta (GA) 45 Bumett of al, 1999 - Toronto (ON, Canadza)
19 Dominici ¢ &l, 2006 - 204 US counties 46 Ito, 2003 Detroit, (MD
20 Chen ez al,, 2004 Vaneouver (BC, Canada) 47 Burnett ef al, 1999 Toronte (ON, Canada)
21 Ito, 2003 Detrait, (MI} 48  Tolbert et al, 2060 Aflanta (GA)
22 Peel et al,, 2006 Atlanta 49  Dominici et 2I, 2006 204 US counties
23 Ito, 2003 Detroit, 50 Ito, 2003 Detxoit, (M)
24 Bumett ef al, 1999 ‘Toronto 51  Belletaf, 2008 202 TS cities
25 Fung et 4L, 2008 Vancouver (BC, Canada)
26 Chen et al, 2005 Vancouver (BC, Canada)
27 Babin et &l, 2007 District of Columbia

(93.2.1.8 dEKICRE 5PMes~DEIMIRE & EFUSE~DOABR R
| BEIOCORE S ERT. O | PMaREE10 pg/mIMCR T SR Y R, /S
U AT D5 %IEHERMH
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HHAYRY
5 =
o o

—o—

—o—

—0-
——

—o—

———

o + 4 b oo oyoao g 1o $ o s 1§
1.00 T 1 T 1 | :
0.45 A
0.90 T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 L} 7 8 9 10 1 2 13 14 15 16 17 18 18 20 21 22 23 24
hEk " deT=7 . B FEP=7 Exsd
WREES . - ' WRELE
PMas oMl - itk A E7 =7 AR URS (RS E- BRRER) X#

NO. EF Mg NO. H¥E e

1 Nabaca ef 2L, 1999 Santiapgo (Chile) 13 Halonen ef &, 2008 Helsinld

2 Santiaga (Chile) 14 : Helsinld

3 Bamett ¢t al,, 2005 3 Australian cities 15 Barnett ef al, 2006 7 cities in Australia and New Zealand

4 Morgan ef 2l, 19982 Sydney (Australia) 16 Morgan ef al, 19984 Sydney (Australia)

5 Barnett ef 2L, 2005 3 Austrabian cties 17 Simpson ef &l., 2005a 3 Australian cities

[ Morgan ef al, 1998a Sydney (Australia) 18 Barnett ef al, 2006 7 cities in Australia and New Zealand

7 Anderson ef 2L, 2001 PEE(UR) 19 7 cities in Australia and New Zealand

8 Hest er al, 2008 6 French cities 20 7 cities in Australia and New Zealand

9 6 French cities 21 7 cities in Australia and New Zealand

10 6 French cities 22 Host ez al, 2008 6 French cities

11 6 ¥rench cities 23 6 French cities

12

Halonen etal, 2008 Helsinki 24 6 French cities

©3.2.1.9 TOMMIRICE T 5PMas~DEIMEE & ERHE~DO AR UED
HIMECRE S 27T, O 1 PMasBE10 pg/m®¥MICkt 3 BH%Y 27, /3= : fast
7 U R D95 %lEiRE M

1.20
1.15
PERIEE : ‘ .
=
& 1.05 + % + +
® 1.00 12 )I. 3:' JI; + o + ‘Jv.‘ . o % o & 3 JI’ o
0.95 -
0.50 T T T - T : — T . . . . T : T . e T . T .
1 2 3 4 5 6 7 8 9 10 1% 12 13 14 15 16 17 18 189 20 21 22 23 24
RREREE RERSREE
PMzs : SRBHARRUEE (PR -BEE) XKk
NO. ®F foE NO. ¥#E g
1 . Dominict e al, 2006 204 US counties 13 Barnett et a1, 2005 3 Anstralian ciies
2 Host ef 21, 2008 6 French cities 14 Domimici ef &L, 2006 204 US counties
3 . ! 6 French cities 15 Barnett e g1, 2006 7 cities in Australia and New Zealand
4 6 French cities 16 7 cities in Australia and New Zealand
5 6 French cities 17 7 cities in Australiz and New Zealand
[ Peng of 21, 2008 108 UB cities 18 7 cities in Australia and New Zealand
7 Halonen et al,, 2008 Helsinki 19 7 cities in Australia and New Zealand
8 Helsinki 20 Dominici ef 2L, 2006 204 US counties
9 Helsinki 21 Host, et al, 2008 6 French cities
10 Barnett efal, 2005 | 3 Australian cities 22 6 cities in French
11 . 8 Anstralian cities 23 B cities in French
12 3 Australian cities 24 Bell et o, 2008 202 US cities

[€3.2.1.10 PMas~DEHIRE & EFEE~OABRRUES (EEETTHE)
BEIICRE 5277, O ! PMe s E10 png/m3iiice 3336 U X 7, A— : ikt
Y R D95 %S |
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3.2.2.2. fEAK - HEAE

Bl AR LTI SRR R A R R R BT o\ TR DRSS D, ZHBDRFZED
E AL, TES ORI blo THBE R TEL . PMys OREZBICBILT, B
ﬁuo)%ﬁ& BRI 2R R BB T D, MiERRIZEE 28 <O TIZ. ¥ —277m—
8. FEV1o(Forced Expiratory Volume in one second), FVC(Forced Vital C::Lpacityr)gri=
koW TER., B RO 2EBIEINTWD, e, &, th, ﬂ%&lﬁ%ﬁ\ ELBRUSEX

SRR, B RERRERESIC T SE H LoV TSN TS, RO
B (LI BT BRI, B SRR E ENBLLIb DB DB,

BELRELUERIRIL. €A BXIE COPD BE LR LLIEbOBRETHS, HEEIT.
INEOBAITIZEDELPEABBIR, RADHAIIIEA B XL COPD BELRRLEL
LD HEENDS, BEEHBLLEFRICBWTEREESREELL CERREZLNTHS
B0, FABEOERNE, v—r7n—EROEA BRECBR TR R THA,

B BEEOC— T ELOBEEE I BT B WE T PMes BERSHNT B2
b R R BRI > 188, BRI B B B bSO LA B MR
BN D DT REELE, - |

B E R LETI A RETERELL CRICEZ DTV BL DI, AKIE
WEIRRO HBL, ¥'— 77 n—EDIE T, FVC R U FEVL SOMEETHY, IR (I
) Rt B EUTF RN R P LI2oTN D, BARBE UM BT~/ 7o —HEOBESE
BT AIEOR R, BRURADCEEERRLLNELO0, FARBEIETIHE
IR THRBDRNED, —BEEER VTN,

BUNE TR BB EREGES, 2000V T, PMas IEEX % SPM I EELD
O BBEHEA < o DBLAN BRSNS, BHABSETORELEABBIEEREIC
PMes LY — 77— fEL O BHE BEIC oV TR B L 7ok BClE. PMas BREEOHIM b —
rra—EOE T Lo BERRS U, RCEREECSWCERSNE Ma ef al(2008)0
BT AR BIRASABL TV SRRSO PMys B HIEL, S 0¥ AMBOH
BLOBEIZ oW TH Il To /- R PMas BB B B —r T — EDE T
T BRI DT LA EEL TV,
Fir, B CIBREZ I KEKEBICBITABBIREXEIC, SPMBEELY -7 —{E
OB SV TR U R TIEL, CABBROY —s7o—{E) SPM JELEES 5
ZEMRBHIORRFIZRVTHDN, ShIT, 2 /NERD 4, 5 FAZNRIT, PMasiRE

318




L — 7o ELOBRERIC OV TR L R TR, ANEAE ORI O R E T o\ T
i, BIERTD PMas %J#ﬁ§%‘b\&1:°-?7ﬂ~—1ﬁ&tﬁ FEV90o BME T 320508 B2
Bk, COIIT. BHABRIRTOWA BB, AKEEICE T BRER O
@zJ\%Eeb\pﬁ'%foeé%ftFT D 3 SOEMEPRFLLI—r7u—HIC BT AT RVC
b, BRI PMzs IEH L 13 SPM MEQHEMASL —/ 7 n—EOET L Eﬁ‘ib’(b %
BERISTEN, ZOBEI O EFRSBERME L ERL Th AL,

Pk, ZNETORGEREILTEL, A BBEDE—r 7 —EEFIELTIB S |
Tr:a PMes ~ORBOZESRBOLND, —F, BRIER~OEEI SV, B —r7
—{EIEE OBFEMIIRBD bRV, WA RBEDUAN TR, v —r7un—{E, MR ESER LY
i, PMas BB O BRI R T 5 M R 55, CABBEOEALEETBL, Thb0
TR BEE RTINS, |

WA, JIE~—H—& L PMz5m@ﬁ%ﬁﬂ%ﬁ&@%@ﬁ@k%ﬁf&ﬁ%mﬁbn ZLDHF
FITBWTHERZBEESHES LT 3B(Allen ef al, 2008; Delfino et al, 2006; Koenig

et 51., 2005; Mar et al, 2005),

TEREFRDIR LI BT S ENR B x5BT I3, RS RR U —
RIUAF— R RRBEETHY, HREOT— 0y ROFFRBERSV, ZhbOHR
| EERERBLL TEEHIE TR T SRR BICL BT S AR HAZBL O
AT LeEbIl, RNIBERELL TOBRBREORE, T LOBEIC OV TEEAY
=R BB HRILER LB, N
 PMasBEQRINE, BRMENLE A SOOHIKORN, DHEBOET, ZBEL

FEAED L5 PO CRistEs Sy BRERT 47 ) 7 BEOHEMN, kD L2
M GRE ORI, FERTS B 12301 D B IR IR E | S S ED A S B TR 50
SEEREIROR A, EREDEEBEICRTS THORIEET . EHAFEO
ST-segment {& T, BERMEMEILDYRZ D FELELEEL TWALT3HERB T, “hb
DEEEEDERBRICET DL R (DIEH, LEEBSE, LE, SHMAeE,
L R B B AR M2 %) & PMas ~DE RS L OBSEE #5355 RS
e Tnag,

28, BAOBIFE T, BREEISEDIAL BE IR LERER %Eﬁ’t@%ﬁ%@: SPM
~ DR L O B bR T (GREEE, 2007),

ZNBORRIE KT RGEORED, IR T A A BES RIS OBESY
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AT, BT MU BE ARSI L5 8 N BARASE T (B INHE) . M+ o C K
FSHEZL SRR T 47 ) )P P ORI L AR L0 R, IRHRECERI
BRABZEETFRLTNG, i, BT ROEORER, MIEN CORERSG, BENTRFEY)
L REAEHEMB VIR T R E O E MBS LY, RIREEHOLESZALT, O
OB, DIEBOET . MEED LR, REIROZRAE, DFRED- DHRH ORIX,

RO RS IVERBREOY A P RE BRI RS T2 RR T AL DT
5B

323 EMBEHE (L) | |

SKE 6 FHHFIS T, K E TR 6 HT 1974~77 EI A HMHINE 25~T4 O
LA 8,000 A% 14~16 4ERIEBFL7-(Dockery ef al, 1993), HEALIERME ORI
PR LICRIREL. #E. 45 (5L . B (pack-years) , HEHEEE . (% /KR (\BMI
(Body Mass Index; IR EE) THEEL 7= £ C Cox BINF—FETFT N2 AEFHENT 21T
ey REFBROBESRLBEVEHICBI 2HER TR, RHEVCBHOFEL - FI
KL 1.26 (5 Chote, BHBIORRLARERME DML DI 55, RAMR T
REE, P/ INBL TR L BEERE OIR EEL O BEE AR o 243, TSP(Total Suspended |
_Particles), —EMLHiER . “B{LER R =7/ VOBIEELOBEEIFEL, 138k
DR EEE ISV b I BN B B o, KEEREEH BN A R UMD Bl 4
e LB FET LE DM o e 35, MO FEENC L BT Lt BB R AL N o T, ZOREE
i, BEEREIC ST, Oy PP R AR B B EORBLEET —#TD
BT, QRIOVAZEF AR ORHTT 70— F BT BT AT, Rk
#ERNFERIN-(Krewski ef al., 2000), R 7B LHIE % 8 FERIIE B L7 AEH7 (Laden
ot al,, 2006) i, 6 BT LOREREL SBEHMO PM s BEOTFHLLERE,
| PMos 10 pglms BIANCH 3B EFET-UAZIE 1.16 {52720, BUREIHATE (1974~89 4F)
T L17 £, f&ﬁﬁ(iggomes 1E) L, 118 fskiaotc, S, IRBERELR T HO PMz.s
BEELUIR AL, 114 {8007, 2RO PMes BEFBBIELLIEE, PMas
D 10 pglmd BT FBEARAIEL YR 1.27 16, RGBT TYA2 Y 1.28 IcH
L7, B (1974~89 45) D PMp s B EEL . TR 2 (1990~ 98 42) ~ D PMy s BEEEQD
WEEERACET MCEREL TED5E . PMaos REOBE (10 pg/m3 Wb 4 720) 3,
LT O VA =0.73) LEIEL TV, -

ACS (American Cancer Society) #3tiX, ACS-CPS II (Céncer Prevention Study II;
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SKE 50 HICBEETS 120 B ADRAGIE SR GIAT - T mub— MIFE) DB
(1982~89 4F) L B/HNI T —F LREOTES LORTREERE R EBELE VT, KK
BRORREZBERTLIAE THS(Pope et al, 1995), PMes B LERE RO -
SEC-OVVTHL, 50 HTH 30 7 AZRBEL THRATS I, te. Filh, ATE, BUE (BUBFHK
R OMREAR) . SHSRE, MRS, S5 K, SUER U BMI CHEL7 b Cox Al
NP REFNEETETRITEIT o7, PMas BB (1979~83 EDYHE) CIRE %
57, BERELT, PMas O EH B 10 pg/ms B35 Lo, £FT-TIE7 %RR
® 95 %CI:1.04,1.10), -LEHRBIETTIE 12 %RR @ 95 %CL1.07,1.17) DI %5
i, IBSAFETOURZEMIL 1 %®RR O 95 %01:0.91,1.12)'@35319\ A EREEES
nighoiz, : .

i, BEFHIFEE 1998 ERETIRILEL BRI EINTWA(Pope ef al, 2002),
- BEPHREPEBRELI2BBEOERSIT (B—Bi Cox N —REF L, BB IR
P ERGE, SEEREUTIINE, £, AL BT, SEKYE, SR, BML 805, B
ZRBEROREF THS, PMas B (1979~83 FOTH) 2 10 pg/m3 B 522 X
SFETIL 4 % BR O 95 %CL: 1.01, 1.08) . LIRS T 6 % (RR ® 95 %C:
1.02, 1.10) . BiARAFETTIE 8 % (RR @ 95 %CL 1.01, 1.16) DEMAL S, ﬁiz »
A e e PMa s ~DEHERITE MELRE, REIR, ODRSROWD
EILTERT T LR BIEARSHY  PMes BEA 10 pg/m3 #5580k, Zhbo
| DIERBICL BT DYAZ L 8~18 BHIMLTz, BEE IR 5 DYRI DML, FE
B K /hEo7-(Pope et al., 2004), | ' |
 AHSMOG (Adventist Health Study on Smog) Bgeit. kEHV7+1=FM D
Seventh-day Adventist (FEWRE, FELx3=v 7% A A) 0 6,000 A% 1977 4EHDBRFLIE
af—hFFECHSMcDonnell ef al, 2000), 9 FroDZEH Iz B+ 2 11 HUNICERE T3
BN 8,769 ANEHHTRIBREL, AT IZ A T PMas B U PMio BEY fEFTICHE-SWT
HEE LTz, 20 TIZ PMio, PMas IBELFET L DRI, %b\ﬁ%ﬁ&ﬁﬁ@@éﬁﬁ%‘om 5B
MWDEFETERALAD ﬁ%ﬁ?ﬁ%bli%’)?ﬁt}:’)b \T}‘i; PMes B EED A8 PMag-os LS
FOBIEIEITBIEL TV Ve, PMe s IREL PMio2s BEDT S & ETeET AT, PMio2s
BELTECELOBERHBRLIDIKIL, PMys IRELF T RLOBRIIREL TV,
PMa.s B2 EEL<iZ PM1o-25 #2EE 10 pg/m3 ML -0 D LIIT 2T T 1.09(PMzs) .
0.99 (PMio2.s) « BALISDOIFRARRBIET T 1.20(PMzs) . 1.06 (PMio2s) Tho7e, Ffk
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DRI A FE L= CH RO BRI I, B AFET 3K 7o T, PMas IREEOHIIE 2
ST L ORI OV TEFER KB R E ORE L TF SO TR LR, Y 2R
% PMas JEE DR BIEL - JE - B I A X I Ahs 5 72,

VA (Vetefans Administration) HF 3813, 1970 ERIITo N mLEO KEEZ ) —=
VI BIRDREH LB LI K E O B IR AR 9 7 AD=0R— Mt REL T, BL~b
@&*iﬁﬁ)ﬁ&tﬁjﬁﬁ?ﬁﬁ’ék@ BIEAERELIETHSD (Lipfert et al, 2006a; Lipfert et
al., 2000b; Lipfert et al., 2006b; Lipf:ert et al., 2008), BT O Tix. ZEBE, A
BB R RN E DB R L IR L ORI AHS , PMas EEL2FE T L0 BN
DUNTHE, BT 10 pg/m3 IS 7D ORRXIYAS B 1.07 LRSI, 2 FELL o
KRB B RIS 135 LB/ NS 22 o e |

WHI (Women's Health Initiative Observational Study) BFger., SKEID 50~79 B>
PR 8 2t i — MO T — % T, PMes R EE LB RAIRBORIEL O BB AR LA
(Miller et al, 2007), WHI e maE o>t 65,893 A_b:ob VCURFEHDNS 80 <AV EL
NORBIEVKRBE RO PMas IERHID Y Tle, PMas B 10 pg/m3 N4 79 DR -

Hes iy e BB T i

DA Ry X 1Fe T H A __FEFEn e B TRy - K H

g by 1 85 whod FEBEREBKBOE T PRk, 1.76 T, BEIRERD
FE 1= OREEFI TR IR BIE(PMa.s #2 B 10 pg/m3 MY 72 DAY 22135 bk,
OB L R L THRERIZ AR Chote, |

I = —TFGL, A AR AR R 143,842 ABRRELT, 470 B - KRBTl
5o 1= LD BT AV TRE L2 (Naess ef al., 2007), PMa.s 1 BEDBAR I 45 BRI 344
AEENSA RO TP —FiT, B 51~70 %8 1.44, B 70 %uﬁi‘ 1.18,
FeHE B1~T0 BREE 1.41, 20k 70 280 HFE 1.11 Thote, TBHBERIT OV TiL, PMas iR
§750 PMo BB DB L E R SRR 2D o7, COPD 120V vCik, THHER!, ARG R
SR PER LN, BEBETROEERZLNE, BB OWTIT I, Bioke
Sl TR BRI, -

BB A AAE R RS TR E - L 5 E R R ST R B KRR AR
BRTRWEIC L AE BRIV ETABRNS, 2009, BT TR R R— N L3, )i,
ERR. BRRR KRR SRS T, SNSRI okt KRR, 40
UL Lo FH &, 719.10 fA%ﬁ%tawcmzmuhﬁ%'é&)éo 1983~85 EIZMiT TR—2F
ARERM TN, 0% 10 £/, 16 FHOBHREERERPBESH T2, RAGHER
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B HEO—RBICRITHHEES B TEs), M TR, 1974~1983 £ T
7)) 16 FEHOFEHEE ANTB, 7233, PMas IBREIY SPM B EI 0.7 2R THE L -3
FELLCRSNTING, SREME, ~—RTA R R W, B3I, R,
BMI., 8B R OVRFERBEOERLE L Cox BN —REFLEBNTAAF—FEEL TR
BTVB, ST T B, Kb i SPM B 25 pgfmP BG4+ SRR 1 10
HRRPEVMEMBIREN TV, FiSATIE, BERUE &E T SPM %fg‘_’éz@?ﬁ AR
REDCBERHY, 10 pe/md BACHTBHAYAS 1L B LT, 10 FRIEHEERRICH
VT 1,15, 15 £ RBHFRERRIZBVT 1.09 Tholz, PMas BEE TIXRERIC 10 pg/ms
WEMS 70O ARV AZ1T 10 FRIBHIFEERRIZBVT 1.22, 15 E£MBIRRER Rz
T 118 Tholz, FRHBEBRURRBREET Tll, BRB|RBOEERIRI 77T
—THBMERMIEIL RT 11— L EIIREIN TRV, SPM RELORIZED BESEE
BoiEhoTe, _

Eftim et 21(2008)i%; ACS FFE K 1} 6 FHAFFEL RIUHR T, HURIZ IV TAT 47T F—
#L EPA Air Quality System DRKE=FYo 7 BIEEE VT, 2000~2002 £ T
PMa s IRELEERZELOBEEZRTFTL V5, ACS BFFRLRIL IR CIT- -8
Med-ACS (X &E %% 65 BREAL_EDH 730 5 A) L. 6 HHRFZEL R UHIR CIT -7 H5e%
Med-SCS (R && 5% 65 BEL_ LD 34 5 A) LL T3, Med-SCS BTl 6 FATHHZE
DAYDF I, RN 6 T IEERRI R L0 BV IR YA 2 B TY , Med-ACS F
FCIATET DIERYRI I, AV A0 ACS FFEE2 2 DB . ACS HEMIEI 3175
FERVAZ ISEVEE L Ve, |

Zeger et al(2008)i%, 2000~2005 DO EKDAT AT 5 —5% BT, FEL-& PMa s
- ELOBIEMEIC OV TH AR — MR T o . PMas BRERIE RS 6' AN (3
9.6km) Uiz 5 4,568 @ﬁﬁﬁﬁ (ZIP=—R) RIZEET A8 E G5 LR 1, 320
T AT U7 RS B, RO L R HI O PMas IR EEL 2 FF - L D BIEMR Jf%ﬂ’bﬁ_?ﬁ\
VEERHOS CII BRE R b N o e L REL TS, 2B, AF 477 F— 2% e Eftim
et al(2008) & 1t Zeger et al(2008) DAEATTIE. HELAERIE A BAT CIREL TV AR, 2
DOBENZ DN TR B TRHELAERL2-THS,

3.2.4. RERBZEEE (ﬁEtuﬂ)
3.2.4.1. ﬁEi—%%%«\a)-?
WHI E%%“E(Mﬂler et al, 2007) = ﬂﬁiﬁﬁﬁ%@)z&77&&~—%ﬁ%w_ PMasBED
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10 pg/m BT FEELRR BRI AZ TV T 24 %, IR AD R A2 Tl
21 %. WIMEEBORIEI AL 35 BORMEBEL, Vb PMas ~DEHIREE
PRIBEZECINETHRESN TERIAZITHATKEY BB DBz, PMas ~O
RAIEE L ERBRBORIEL OB, BRBEBOYAY 7775~k HELTLHHN
7o ' | |

PMy s BEE DS Jo CIIRH O C- RS Ao BB A EIERER4 2 %
(Diez Roux et al, 2006). PM2.§ R 10 ng/m3 Mk, \MEARNESRREEED 6 %0
BB LU - o 228, BEEh TWA(Kiinzli ef al, 2005), Diez Roux ef 2£(2008)iX, 7
Frr— AMEBIIRELAE I B35 MESA (the Multi-Ethnic Study of Atherosclerosis) B2
D 5,172 ADF—F%H v VT, BT IR B~ DR E R B (Subchmcal disease) &
DEEEZREL T, Iﬁlﬁﬁﬁﬂl’_’. L& PMos I E L OB REL TS, Auchincloss et
al, 2008 X, MESA FFROT —#% AW T, MIELOREEEZHEL TS,

3.2.4.2. ﬁﬂ&%ﬁ%’\@w =

BT RV T~ > RN R AP I B S B B R DR A O
ST BE, TOB IS 0. T KB~ OBEL LS ORI/
BRREETHLIBEBRE N, LnLais, N KE TBEFEFITONTHELEE
DEEBTIEL B ESN TS, B, EELT/NRERS RS RHMIChi>TEEFL,
R BRBORER, MO LS 2L - KRR — MTFEL RIS TS, Th
LDV OBOTIETIE, TR EA~OEHIRERE, NROMREICHET 3REROBD
ROBHEIER BB DY ORMEBMERHEZEERL TS,

KE 6 %KFEEWE(Dockery et al, 1989 K. 1t 24 # AT 42 (Raizenne et al., 1996)D—E
LUTES N PR B R E R B SR T, AN OB DB E | R B R UK
B3 gtk PMas B L DA BRBBERREN, —F . KE 6 BRIz Tk i
PRBEL ORI B BT, 24 BAHFE CIR R T R O MET (PMz.) &,
/RO FEV10 RO FVC O FL OB A SHEL T, |

BT AA=T MONRER B ELTeR— NI E S OB DR EFREN TS,
HIH D BRI 31 DB BT L LT 1993 ST AT 4N =T D 12 D=3 == F AR
BIPRBEROA TSI BT BRI TN ICA, NE DRI LA K DR T R
E@qzﬁgﬁ)ﬁk@ﬁﬁﬂlﬁfé'fﬁBE@@@-BR"W&WOTC(PeterS et al., 1999), 7z, R 12 H1

v e an_@uﬁ%@ﬁﬁﬁﬁwﬁm% PM2s Tid/2< . PMz1 & LTRSS TV S,
3-24



oA REGZRELUT, 1993~1997 £ REREL S ERVRUEIL , fitkiEisE
[FEV10, FVC R0 MMEF(Maximal Mid-Expiratory Flow) R L T-RIE LM
EHZBEL T A(Gauderman ef a1, 2000), 4 21T 2 B Lo R AR RNED
N7e 8,035 ADID N—RTALRFIT 4 FELEDTR—MTIL, PMzs BEN MMEF, FEF5
(Forced Expiratory Flow for 75 % of FVODBEROE T LAZICEEL TV, ~R—
ARZAVERC T A, 10 FEOAFR—PTHARORERBMD BALNR, BE TIER)-
oo SBIT, ZOBBREPELT 18 BRET 8 ERMRERIT o7 1,079 AoV Trk, A
2 FEVLO DEEFZRL, PMas, —BLER, BBEK (acid vapor) RO TTHRIRRFELOBICA
BARAOEENSLIL, FEVLe BMEV (FRUED 80 %K) ADEISTL, PMas BEEHl
BCiiRRE RO 4.9 5 ThHALHEEL T %(Gauderﬁan et al., 2004), Islam of
alQO0THIAVZ A N=T FHBFIITBD 9~10 HOTF#% 8 EMBHLILT —F% A
T, WA BRIELAERE L O BB PMa s ~ ORI EIC Lo TEMHS AP ERAL T
5o EORR. PMy s BENE ML, M0 WA B RY BT 5L, AR
BT Z QBRI I, MR B TOREN MR B LR :
FEIEER R LB L PMo s JRIER >
IR HEED LN T L EEL T, |
Y75 R MIBROBEERER O 10 /MEROEEE R REL - IERESERICET
BEWT R RS HE SR TV B Kim ef al, 2004), PMas BREII &/ NERCRIESRT
Wh, [REXREEABFIERL PMes SO RKE L EIREL OB BHRE T,
PMg s ¥R EENY 12 pg/ms, EERIX 11~15 pg/ms Tho7r, AHSMOG B Iz W,
REABVT A N=T M D Seventh-day Adventist FH6F AZHRLL -k —MFER{Thh.
RO RRIEY IR L R R R B OB EEIC SV THESN TV B(Abbey ef al,
1995a; Abbey et al, 1995b), 1987 FITIIKEFAEMR S, BEREXARUFAED
5 B oW TR, 1967 ~87’EE%C%%'@E@ULTC%EE#B?’EEéhE PMasiREL -
I OFFREHRBRAEL OB S b b o, EBIT, 9 00)":2?30)1&52 iZ 1966 4ELL
REEL TWHIEEES 1,868 NMZREL THMBITL /4R, FEE PMes BER 20 pg/ms3
FRBX BB, 1977 L 1987 FOH M CEMEREXRORBELOMICBEERZLEL
HEL TS, | |
TRy B TR TR~ DB SRS A 22 R E BB o\ TR 4
BEDRD D, T2~ (KAY) O 2 S0 M zh— Wi (@S 1995~98 £K 1 1997
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~19994F) S BH D 2 R ETOFRIHEREOEESRFESIN TVWD, PMas BEIX 1 K E
 CORLEDR R EDE B OREL OB REE SN TS (Gehring ef 4, 2002)0 g—n
2% 10 »E o 21 HIR T 1991~1993 FiZ A D BIEFHRRERICE T 2RMOHELE
HEL, 2000~2002 4 E TEEFLAERPBES N T D (Sunyer ef al, 2006), PMasRE
1% 2000~2001 £ IC T TA M CRIES e, TR A SEIRS PMas BB L O BRERL
Bividsote, ¥, MR 0 B B5Naho T (Gotschi et al, 2008), PMz s SEHIE
FE1 19,1 pe/mS, BEEATIL 3.7~44.9 pe/m? Thoto, AN BECES S PR
13 17 pg/md To7z(Sunyer et al,, 2006), Oftedal et 21 (2008)i., 2001 £33 2002 4
TN — QAR HAERNPLEA TS 9~10 BRDIEE 2,307 4 IZ A L CHiEREHIEE
Fot, £ REOBARKERBRIIKARILHETVERVT, AR 1ETY, ABEF
¥, BRI RT 3 B % U 30 A EHREFHEEL, AR ORIEM BRI/, FFIC. &
IRICBNC, AR 1ETH EWETH PMy s R — 77— LB R Ui, B
R ENOSHREO B BTSN T LIEL T NE, Dales ef al (2008)i%, 754
DAY FVI M4 F D O~ 11 BOREIT VT, BT UTEE NO LRSI T4k
B> =D B BTN R BIE O R KIS R E L O EE SR EIL ., PMas ¥ DRI
FVC OIS TABIRTHZLBEL TS, M@@@%@ﬂe&%@@%
FH ORI TR TV

AATI, THERS8 iﬂﬁﬁwfj\’ﬁiwlﬂiﬁﬁ'%ﬁﬁlﬁ%@‘éﬁ%%ﬁﬁb:Fﬂﬁ‘é#ﬁ%‘?z’)%D;
SPM M EEiC DV IR A BRIER L BBEL TV Ve AV B THZ2p 572 LTV 5(Shima e
al, 2002), FEAIZOWTik, FREN 8 THIX D 30~59 %@ﬁﬁ%%&&bfcmﬂ%‘%ﬁﬁt
| BRERELSEREICETAEE D), RAEEREOE MR (TR LERL
SPM B EEIZ LD 3 BECAHE) TRISIE D A BEINOAEESERICEL, FEVL O4F
FHHETEN f‘%b:j(é?#ofckbfb v5(Sekine ef al, 2004), |

BHAE O/ T R ER B ERE (2007) Tix, £EOKTEIEREDRIRD T H
o 3 'E&%@{%%%‘ [ZDUWNT, 5 EE O IFRIRIER % uﬁﬁféLEFp)ﬁﬁ%iﬁﬁbm fJ\
RT3 20D 7 R E TOMRBEROFIERILE EA BEEROREL PMas AL
DB BT, R T TO%, BTN 2 ORVELTE T, 56t
HEDFE TrADFIERL PMe s BEOBEERLLN TV B, ¥, SPM EEIZ DN ThH
PMes BELEIERSEOER T, |

RELT (HR) BT R/ETh, SPM REL/NEOEA BEIER DO BIRKICOWTHRE
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SNTND, RRGRREFEMGBRRERE T KR LR, 199D TiL, 8 KD/
A R S R E P R A 2 R TERL . BT IR BIOEA EREEROH

| HRERL SPM BELORIEEREESH 2L LTY \'5755\ ik > SPM BEDE
INES, SERE T DTV TV R, ERR S R e ST E G A
KPR, 1997)THL, 6 R 11 RO/ EEZRRIC 4 FHIChTc o TFRBERAE
ATV, BIERERSOEA BRERAAEE: SPM BREL ORI A BABEIREN TS
2, BB P O¥A BBERORERYL SPM MEL O BER AL,

P EOISIT, BERRH PMas ~DORINRE LIER SRR - 5 E, B0 BERIco
VT BOREE EIT 384 BEEERIIER HFUDNTY O DARIFIFIE B Ok — MRS T B
BEESHTHY, TOEIKETFORBLTREL TR THAILERL T
Do

8.2.4.3. ZDHDER _

H AT OB BE R S T T R IR L IR0 P30 B L 0 BN B B S A
WD, HABOEEECRE, LSRR EREOEEMESRMNINTIY, F=ans
ThE, FEARRBIENERP ORI 15 A O PMe s BEOBEME BB H LI LR
:}’w’.‘ﬁ (Dejmek et al., 1999),

Woodruff et al (2008)13%14£ BT L ARIE LY ERELD BEEMER LT AT e
Brauer et al. (2008)iX0F 4 0327 — " —Hilf © 1999~ 2002 45T H A 70,249 Filz
SVTREOEEMOEEEERE S & 10 PMas RS Y CCREL, EHAKER T
BELOEEZHEL TS,

3.2.5. HfELBREEEOEE
FETICES AE IR BB OV T, PMas & PMioes DI R EEML R Ui

HrfE R OD|EENTND, WO ThH PMzs %E& PMio2s e EQRICED
BIE N H BT, W DNDBIZETIE. PMigss EDEEIr B0 L0 PMa s EI
| RUTASRARRY AR EERRL T, KE 6 Bl OFRERFIBIIET —5 T, PMas I
ERSET LA RICEEL TV, PMioes BEELIZBIER BB N2D T, 2O,
PMas I EOTEE B BIL L LOBIEN PMigos RELDLREVETHHER, M5,
PMas DY PMioass BEDHRINA S BEYA S 253 - L2 BET BbObH D, 7

O, ZL DT TIE PMesIREL PMioss REDBEEOREXCEIX A LN2A T,
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ABERBAZDE PMigss B LORBEMARETLIZHFZER W ohby, AE2BEEE
WEL VB RESDoT,
| E R E YT SRR T, KE 6 TR BT PMio2s LSBT EDH R

B R0 e LREL TV B, i, AHSMOG =ik — D B TlE PMigas BEEELD
b PMas IEOF R LDV BEER LN L8 EL TS, PMiozs & PMes RO PMio &0
- BRI R EEORESIIHE T o,

OIS BN T LA A, PMioss I RIESNAMIK T DRBEEIC S
TRARVBESNIbDOTIEH B, EHRELETRUEOMOBBEEERELOBRE
FBL TV BEEMRRHD, 2L, EORRIE~ DR S HkiIc I > TRAED, —
B Lo, SR T OB HIRRIC L AEBIC SV Tk, PMio® PMas it B R .
B B R 1< R R AR B LR Ch B, Z0—F ., BUNETF D H725
FHRBLFEHE A7 PM1o%° SPM T\ T2 :E@'ﬂ‘é#ﬁﬁ:ﬂ>%<f£éﬂ'@\6:<‘:
B R TRWE LERE O BT oW T, SOWMASBMINIFRUEIC L > THRA
TEBLLTh. BN TR LB BT U R T LA BN AT 4R
BeiHBLE L OIS, o

3.2.6. HFRMBEOHRS &L REFEOEE

R ASRBET O T RE LR T AR LT, R BRE~0F ST BT 58
B 5 B R O AR (KL T OB R & 1) T B, ZOEHIRR TS
(B BHELL T, Schwartz ef al (1996)i, KED 6 MHICIWT, BRERR S O
SR BN H 2 OFEC LRI BT A A BE L EOROTMITICH T FEORE
PEONIZEE R EL T 5(Schwartz, 2003), E7z, Burnett Hik, &7-# D 8Hriizdsi)
BT BT RUBOBRES O I, &, Sy AR OESREEI 0T LR
BRI . ZIUD 4 RS R RDISERIE PMa s BIHOBRE 10 KEREBET U L3
LTV B(Burnett ef al., 2000), B DA OEME EIETIL, FIREREROBREEYL |
FRIR SRR AT 1 AR 0D B, TR B LA SRS B RS, MR LA B
RO FtERE R OME ik LoD BT, ﬁ@ﬁi&ﬁm’%ﬂ%ﬁ%@ BHE S, %’E%@:‘/Fﬂfvfw'@
ﬁﬁfiﬁrﬁﬁlﬁﬂ:‘éhi‘wé

% EEREEEIC LTI, PMs I LIE T OBIEAHRELI ACS %, K 6 48
HHFER O AHSMOG B C. MBI L 0 BEL BMEN TV 5, ACS FIETIIMRE
IR L O AR BIEA A b, 2 j:PMz53?%)#0:%75:%@%%)#;:%%5:@#3&\

3-28



R E R LTS, S ASEC ClIGnBRIEiE B o 5 0358\ B E % R L= (Pope et al, 1995),
K 6 BRI CIL, BT A1 DM s J8HE L AR BT 2 3 B8 AL 7+ (Dockery
ot al,, 1993), FET- LIS 0 BN EIECh, R LITH IR kL o BE I Fils
BRERUBEELNRBSE XA RAL OB, @ﬁ)ﬁ&d\ﬁ%@ﬂfﬁ%ﬁﬁ%@ BEEE % - B
B R BB, |

ZOESRBEICOWOL, R CENIRERELL I if_ BE OB
T HEREERRESTOEHE, BbELOF —#ERELCVBKE 6 BFEORKE
b, BERERE OF 51T PMos BEELVL RV O TR T, i, RO BEE
B ORI B B B R TR &b ol LT A BB BRSNS,

FREEHL R UL DAL DR A T, BB, @R R OTRRRE ST OVT, fix ok
B BLONEREEE TR 5HERH B, Eﬁ@fﬁaﬁ%ﬁtcbﬁ&t EOF—FILE-
BLLIZRLN TS,

B R T FROEORBRS O, RERERER, SN FROE DRSS
BT ML BEE THHET I, RBTFARERSBLNTOBLITT LRV, ol
WA ORI BEL T, REFERIZELOBEM L TR T 57D 0T —20E
BERT5THDID . R EOREREEC DV TIALATIIRN,

3.3. MM FRUEOHEY

BRICIDMRAEZRERICTHEL, RELZELOBEERICE T 2ERMEREITIBED
FIFLLT, Hill BERLEY < S 0BLA I, 1965) 0K EOARM A BEE I L HHE
EREED Eﬂr‘ﬁl’?‘c%ﬁ KBWTEAEN-EH(U.S. Department of Health Education
and Welfare, 196055, HHRICB AR BEELHESLL TELORNMTbh TER, =
| NbORACER MRS L BES B A= R B DA R R A
B BRI B Erb O THY , SEIRUA TR RIS EAD =X AL Ok
BB AR RO ESCEMERA LT, BN T R B OF BB 55
fHEfT o7, '

3.3.1 WEMRICES < REBEOWHE
3.3.1.1 BEED®RE

PMy s BB LFE T 1 B BATAMRE R BIC >\ O, 2T OB RIS D
RESEOBMERTRL, R ZOICHRRLONS I ol, BRBRE R UTFR
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oL DBEEL S UIETH o7, FFRERAE L L0 B 2HICE R2b 0D

72hsofr, PMasBEE 10 ;.Lg/m?' NI DR EHEEEILR 0.8~2.4 % THY, HWHH T

BFECHE: PMas B 10 g/ BT 0 0.4~1.4 % Thote, BAIHIS SPMOF
V%iﬁﬁi@i 2ITC SPM £ 10 pg/ms i%ﬂﬂéltwﬁ 0. 2~0 8 % 'ﬂ%%%%%t’(‘

4 0.4~1.2 % Thotz,

PMas B ARG ZBLOD B LTI, BRIK B R ORI _4:57%2:

@E@@#ilE'Cdbé‘b@z’»%ﬂ EL DB APHEENICEE ThHoTo, PMas IBELIEREE
BROIREE BRI L A RAR B OV TH IS DA, EThoT,

P EokSic, EHREEEICHET SEFHINE. PMes IBEL T LOBICBIMMEE
BTG, YAZ KRS S O TR, TEREEE R ORISR R I BT AR
BRUSBEEDET SBRBRIFRBEROBEEBRECEL T, 2421 PMas BE
EDIEDBEER LI, ZLOBA IR ENTERE TH -7,

PMs.s ~0 B SIRERBIC >V TiE, ACS B R UK E 6 BFIEOMITE, B
HORBFSE ORI TIE, R50 T ERE - PRSI BIE T C PMas IEELOMICE D BIEE
BBBRIE, BAD SR R — M CRATE T IR PR AL - PMa s sk
ECEDBEMEIIH bR 0T, ACS BFFERUKE 6 A THHF /LTI PMas #REE 10 pg/m?
HEHNS 7D 2 FET-THY 6.1~16 %M, B FER SR BEFT L TH 9~18 %HINITHY,
SEHRE OB EOTTYAZEMEVDRE MERRL TL Ve, PMesIBEL 234761 LD B
B OVWTIE, BEHEICE B CRVEAbH D, PMes BE 10 ng/m3 N4 =0 048
RUAZIT. ACS FFRRUSKE 6 B HILRHE TITENEN 18 %, 27 %8MLizoTHY,
A AD ZFFRads— MR Tt 13 %15 EBPFAER R L2 TV, TS O
RS THE, BYT A= T DR — MR ORE R PMy s~ B AR 2R
| PR O R LI RE R R OB B T 5L ZRL TS,

3.3.1.2. BEMOERES | : -
EHIREREIC BT ARRIIFEIZBV I A ifishe T Aoz l->TY

ATHEER K LB T B TR SERS T 5, KRSETF ORIz L > TR

BENKEIEB T3 TSNS IR, 272 bbb BEO F AN 52 LR
2 ENTVS, | | |

RSB B o0m— M Ok 6 B U ACS ) im0V TOR

RN O—BREL T, ROBERILICEE T 2R T b, XEEDEME, Cox i
c 330



FUAF—FEF MCES A ORFICI> T P RIE BT B C )R DRI
B BENTET MO L THDRE THEZLNRENTE, '
SAERRISYIE LR BT, ENREREL EIREEE Thics <

b, RSN BRI RS KSR EL L LIBLE 2 b, SHRREEC SOk
TROE OB BEL CRENIY AL PSR SIE R E L ST TR TR
BWOFEERLTOHLVI ROV TIERRERMEIZZ LS O SN TRE LFE
SO R B O B B SR O K RIS I AL TR &5
XBNB, —H, EIRER IOV TR SRR (B (I SR DT

R TH D,

3.3.1.3. —E# _
 ERRRO—EM(—EHETAEADHD) . MM TR E ~OREL R ELD
BRI 202 TROEE THHEELZLND, BEEHA0O—~EHLT, ER2EH &
B S B S S TR OB R BB AL EBRL T3,
 IRETERESNIE L ORI AL, EHREICIOE TR0 ERICET
BEBTHAIFETIL, YRZHEEEORESICHISE CEIRDLNEL OB HD, 1FL AL D
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