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BRI IR E ERREZEICET 2EFHROESN

. REIBREEZE
1J.A—A—F6ﬂ$ﬁ%
.11, E40m

TIZRET B/ — = R 6 H i FE D A U ¥ F VAfFZEIL, Dockery & (1993)i2 L » TH#iE S
72o Z D%, Krewski & (2000012 X 2 BT M T, & 51T Krewski © (2005a), Krewski
5 (2006b)72 Bl k- T, 77— % OEESLHHERNICEE T 2 BEMIT 3T /z, S 51T, Laden
5 (2006)1C k- T, BIEMIMZ 8 FEMIIER L TEBN L 72 IRMZEN A ST D
1.1.2. BBEIE

Krewski & (2000)iZ & 2 F#ATIC K 5 &0 PMasi@fEIE, 1979~1985 4D HIIZ x84k i
HIE & CHIE S v, SH8HRI O FEMEIE 11.0~29.6ug/m3 OFPHTH Y, 6 FHHTOFHEE S5
(45 &, 18.0ug/m3 Th 7= (R 2),

Laden & (2006) Cli%, PMas (22T 1979~88 D BRI FZHME Z V>, 1985~98 40D
BIE EPA D AIRS (T & > TH L 47z PMuo i EEICER T 2 & ISRRE L7tz 3t U CTHEE L 72,
1990~1998 D ZHAL T B O I IL 10.2~22.0pg/m3 DFIPHTH 0 | 6 #H O FHIEE S 512
Y9 5L, 148ugm3 Th-o7= (R 2)

6 EBTTEREBR D EHE AR R O— DI, kﬁ%%kﬁﬁwﬁﬁﬁ%ﬂﬁfét RN G S h
R THY, ak— FOBREE M 572 0IGRE L igkic BV T, BRI RKRE=4Y
yﬁ%%ﬁbfwéﬁ#éf%hfwé(Usmm@mwh
1.1.3. ®REHADHFHE

IN—R— R 6 ERHAFZEIE, CRERED 6 Zii (V4 23 N —T D A P AN T,
~YFa—yVINTF—F—F T I A= M M A TR 2 AN T
INAF 2 —_EL) IZBWTEM S NZFimE am— MIETH D,

R DIET BT D MEt Tld, BERIRER 25~T4 D AN 8,111 A& xt4 & L7- (Dockery &
(1993)) (& 2).

6 HBHIFFEDOMRI L L TEITF Bt TV D mid, x5 e L2 HTICBEE S 5 6 0T, AR
YA ZD/NS VL BT OBDRR O TN DA, 2KICBIT D 6 #iliOREHEIZOWTRER &
LR ETHD (U.S.EPA(2006)),

1.1.4. H=HM

Dockery & (19932 L 54 U UFLHFEIE, 1974~19T7 IS ME OB G A MR, 1991 4 F
TiEPFL7-, Laden © (2006)IZ L A HR5RIFSE Cld, Ble2ifl 4 1998 45 £ CHER L, 1974~1989
FAEEUAR1, 1990~1998 F4 U A4 K2 & L THIT 21T 7=,

1.1.5, FELGBRIVFRAU b

FEFERT Y FARA Va2 T EFRRBIBET (DR T, FiRNAKT, ZOMIET) & L,
Blgzito72,

1.1.6. LR

FV UL OHE (Dockery B (1993)) 1285 &, Flin, M, BUE, #E. BMI ORK 1%
FELT2 L 2 A PMasiifE LR TR & ORICA B2 EOREMENGTRD 67z, PMas i E O 25ug/m3
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BT O Y A7 O¥EINE, ST T 1.36 fi5 (95%CI:1.11,1.68) (B 1), M AL T 1.51
1%(95%CI: 0.75, 3.09), D FBAE - T 1.51 £(95%CI: 1.16, 2.00), = DL T 1.01 1%(95% CI:
0.73,1.42) ThH -7,

Krewski © (2000). Krewski & (2005a). Krewski & (2005b)I1Z L 2 FfEfr. 7 — X A, &K
FESHT R ENEREINTEY , 21 b OHEIZIBVT Dockery ©H (199312 & » TR &7z PMzs
~OWREFE LT & OBEERHEE I TN D

Laden © (2006)\Z & % L8RS CIE fx/\%ﬁ <[ O PMa.s Il E O EHME L L CRENTT 5
&L PMas @ 25pg/m3 IMc st LT, 2T 2 71% 1.45 15 (95%CI:1.18, 1.78) L 720 | #Hiz=
WA (1974~89 %) TiE 1.48 1% (95%CI:1.21, 1.78), 4> (1990~98 4F) T, 1.36 1%

(95%CI:1.03, 1.82) L7p-o7-, F7-. O PMasiEZ & - TIRE L LI-BAIE. 2%C
mwu A7 1% 1.39 1% (95%CI: 1.16, 1.64) L7p-7z, F£7=, EHIF O T PMas i & IR &
L7256, MmASELE Y A 2713 1.82 1% (95%CI: 0.90, 3.71) , LMET Y 2 713 1.85 % (95%
CI: 1.36, 2.49) fa@oto AEOBRER LL & B DR~ DRI OUGEE % [FRFZE T L

WA E L CEDSE. PMesREOUE (10ug/ms3 DY) 23, BT O (rate ratio)
=0.73(95%CI: 0.57, 0.95) ERE LTV (E 1),
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TABLE 3. ADJUSTED PROPORTIONAL HAZARD MORTALITY RATE RATIOS AND 95% CONFIDENCE

INTERVALS FOR A 10-pg/m? INCREASE IN AVERAGE AMBIENT PM,s OVER THE ENTIRE

FOLLOW-UP (1974-1998) AND THE RATE RATIOS FOR AVERAGE PM,s IN PERIOD 1 AND THE
DECREASE IN LEVELS BETWEEN THE TWO PERIODS

Model 1

Entire Follow-Up

RR (95% CI)

Period 1

Decrease in

Cases Average PM, ' Average PM, ' Average PM, '
Total mortality 2,732 1.16 (1.07-1.26) 1.18 (1.09-1.27) 0.73 (0.57-0.95)
Cardiovascular* 1,196 1.28 (1.13-1.44) 1.28 (1.14-1.43) 0.69 (0.46-1.01)
Respiratory* 195 1.08 (0.79-1.49) 1.21 (0.89-1.66) 0.43 (0.16-1.13)
Lung cancer* 226 1.27 (0.96-1.69) 1.20 (0.91-1.58) 1.06 (0.43-2.62)

Other

1,115

1.02 (0.90-1.17)

1.05 (0.93-1.19)

0.85 (0.56-1.27)

For definition of abbreviations, see Table 2.

Rate ratios have been adjusted for age in 1-yr categories, sex, current smoker, current pack-years of smoking, former smoker,
former pack-years of smoking, less than high school education, and linear and quadratic terms for body mass index.

* Cardiovascular disease (International Classification of Disease, 9th edition [ICD-9] codes 400-440); nonmalignant respiratory
disease (ICD-9 codes 485-496); lung cancer (ICD-9 code 162).

T Average PM, calculated as the average of Six Cities monitoring data for available years 1980-1988 and PM, s estimated from
Aerometric Information Retrieval System and extinction data for years where Six Cities data were not available.

* Average PM, in Period 1 calculated as the average from 1980-1985, the years where there are monitoring data for all cities,
decrease in average PM, (average Period 2 (1990-1998) — average Period 1).

1.1.7. B4

Villeneuve o (2002)1%, &ZI25 1 72 PMasBREENS, L1V A7 ICRIFTHELRFETH 2 &
ZHBE LT, 6 B OA Y T —4 (1974~1991 4 0104k 1,430 1F) ZfifdT L7z,
PMasifE & L CHEANTT 1979~1985 4D PMas it DO SFEHEICFE DS < RIE L OHXT Y 27 L bt
i L C, BRAEMICEEIT D PMes IBEZ HWEHAICIE, MU A7 BMETF L, 20X 57
KU A7 ORTIL, FEHICE T HHTCERORE RFELEEN, PMaos (ICLDEZFHDTND
L0, BIEHIM I X 72 PMes IRE L~ VO FIC L HEEGHNREETHDH LB TWD, F
T FHRFD A7 OIRTFIX, EPEICDT 5 B2 PMes ~OIREN, FECRICK L TREL KIF
LTS EWIRGELE L TWDH L IIZAZ D,

Schwartz © (2008)i%, K&K H D PMas £ DAL & AN = 2 R 72 3z o T
BET 570, 6 HHHAEDO 7+ —T v T %#iToTD, ZOHRETIE, HFHAET VOB
EATOVRIE — SO OISR, PMas MR & EFEE (2L - MBAEL) LT 7izo0n
THEEIT>TW\WD, ZORSRE LT, JECITHE L7 PMas IREIZRRENAET DAELIT & T
HNSNZ LR %%Lm\é (B 2), F72, PMas IREZIZEHE Lo RSET O U R 7 BEINITIREE
DD 2HEDNICEEIL L T D Z & (B 3), BN ASETE DY A7 8N 3 AFELINICBEL (K 4)
LTWHZ EIARSNTND
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Figure 1. The estimated concentration-response relation between PM;s and the risk of death in the Six
Cities Study, using a penalized spline with 18 knots. Also shown are the pointwise 95% Cls.
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Figure 4. The model-averaged estimated effect of a
10-pg/m? increase in PM, 5 on all-cause mortality
at different lags (in years) between exposure and
death. Each lag is estimated independently of the
others. Also shown are the pointwise 95% Cls for
each lag, based on jacknife estimates.
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Figure 5. The model-averaged estimated effect of a
10-pg/m® increase in PM, 5 on all-cause mortality
and on lung cancer mortality. The estimated effect
for lung cancer remains elevated up to 3 years pre-
ceding the death. Also shown are the pointwise
95% Cls for each lag, based on jacknife estimates.
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Eftim & (2008)1%. ACS #f4tds LU 6 #idst & [A] Ui, Hilsiz BT Medicare 7 —# &
EPA Air Quality System O KKE=% V 7 F—Z % T, PMas g & Gl FERE L o RE
PEAfREr LTk b ACS W9 & [F UHE C1T 5 72984 Med-ACS & L. 6 &gt & [F U il

TAT > IbF9E % Med-SCS & LTV 5,

Med-SCS #F72I1C 1T D% E T 65 kLl o 341,009 AT, LTI 54,160 - TH - 7=,
BEHMIE 2000~2002 4E T, Z OHIR O PMas OFHJHEEE X 14.1ug/m3 (S.D.3.1) THY, F
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PIEO#FFHIT 9.1~19.1pg/m3 TH - 7=,

SEAEIR - & LTI OFE#: L M2 G LIoRER, PMes IREZ 26pg/m3 BINH 72 ) OEIET O
%Y A2 27 1%, 1.60 % (95%CI 1.41-1.82) TV, 6 WliAFILOA Y I FMEHT. 6 &Rk
SRIFZE L D & WU A 7 3G B LTz, PMas ~OBEEFHIOFEEEE & LT, 2000~2002 40D
ARG H AN — R & FARDIEEIE & AT r — R % Wl 25 B 0T 24T o TR 5
ETOr—ATHERBEEMENGEO bz,

1.2. ACS H%
1.2.1. F4umk

ACS (American Cancer Society) #fZEdD A4 Y 2 F /L 3CHkIZ, Pope & (1995)TH V. F Dk,
Pope & (2002)73, B Z AV UL ® 2 FICHER LTz ACS JEIRMIZE 21T > T 5, Fio,
F U DTz TiE, Krewski & (2000012 X 2 AT M T TV 5, Jerrett & (2005)1%
ACS WFZED H B, v BILADKGE 22,905 A 1982~2000 DR LT —HF Z M L, &
P BILAND PM2.5 EEEAR & FETER & OB IOV T 21T - 7,

ACS $E3EMFZE (Pope & (2002)) Tix. MACS #FZEoBH A %2 2 50 16 =LA EE L, 3 1%
DICKE G, OWREET — 2 TP LT 7 PMes IRIEOT — X 2B LT, QRERE
IZDOWT XY BREICHIIE L7z, ORIBHERESEE - A X8 - BlEEHOBIER &R
FICHT2EHEBE Lz, ®Cox N — NETWVCEEHRE ) 87 X MY v 7 22/
LRy OO 7 ERBWZRET Y VT FEERA L., R EOREIEEL TV D,

1.2.2. BREFE

AV sk (Pope o (1995)) DOBEEEREM CTlix, 1979~1983 40 50 #RiZ351) 5 PMas
IREEDOH AL, 9.0~33.5ug/m3 DI TH Y | S HIZEN L P RAEDFEIEIL 18.2pg/m3 & -
e (& 2),

ACS JEERFFE (Pope & (2002)) 12X D &, 1979~1983 4= 61 i CHIE L 7= PMasEE D
SEHMEIE 21.1pg/m3 (BEYERZE 4.6pg/m3) TH V| 1999~2000 FIZHIE L7z PMas ik D)
fEIE 14.0pg/m3 (BEYE(R 2= 3.0ug/m3) Tho7-, 1979~1988 4 L 1999~2000 DM E R K%
HATH &, PMas I OFHEIL, 17.7ug/m? (FEHE(FE 3.7ug/m3) Tho7- (R 2),

1.2.3. ®AREHADHFME

ACSHFZE AR & LTk, 30kl EOBLi55 N3t e Lo K a R — MIETH S, 7o
ZL. UM OWT O ORI SRE L, 50#8T1T295,223 A Th 5, Z D H HILTL#20,765
ANDT =2 % HWT, UM LB & OBREZ T L7z (R 2), Jerrett® (2005)1%, ACSHF
ZZDH L, aY B ADOREE 22,905 NDIETNZ OV T 247> Tz,

ACSHFZETIE, ®EE T Hlx NDOBEHETHY | KEO—FHER & k35 & ACSHF
FADBIE L, WAREN, BELABEN, AANOEIEREN T V—T L5 T, ACS

72 (Krewski® (2000)) & 6#Fiiff7e (Krewski® (2000) (ZHS< U R HEEMZ AR A b
BIOEY Mg XL THIET % & 68O RIET D U R 7 HEEMIZ, ACSHRENFFED
2ELL L &5 TN D, ACSHFZE TIEPMas & SE 1R O ft b 3 ) 72 BIEME (X HE K HED RSN
FIZBWTRD LN TV DHN, ACSHFIFEOZINE TILZ O X 5 REMORMELS (R 2), #HE
DA % K E R RHE O BE A & K35 L5 IR L2546, A EEmEITEmL, Zh
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IXACSHIZEE L OGH T D U 2 7 #EEEICBlE S b 24 Mi/h T 5 L Bbivd (US.EPA
(2006)) .
1.2.4. #HEEAM

ACS WFZRICH T HBIEMIRIT, 1982459 H~894 12 H TH D (R 2), ACS JLIENZE TIX,
BIEWIR 2 1998 4F 12 H £ THEE LT\ 5, Jerrett 5 (2005)1%, ACS #f%ED ak— Rink, 1
BV RJEFEE & BRI 1982~2000 £ T —Z 2 Lz,

1.2.5. FELGBRIVEFRAU b

ACS e TOfERE= L RARA > I, BT, DAEREET, WAL, ZOfOIERIC X
HIELTH D,

1.2.6. FELGHER

AV VTS (Pope ©H (1995)) OFER TId, PMas i 25ug/m3 HNIZ DUV C ORI Y 2 2
X, 2T 1.17 15(95%CI:1.09, 1.26), s A 1.03(95%CI: 0.80, 1.33), LMifiEH 1.33(95%
CI: 1.18, 1.48), D FER A 1.07(95%CI: 0.92, 1.25) T, I & DAl BN PMas RE L HE 2
EOBEZ R LT,

ACS $E3EHFSE (Pope & (2002)) DOfEFR TlX, PMasiEfE (1979~83 4 & 1999~2000 40D -
%)) 3 25ug/m3 EHT 5 Z LIS, MR A7 1E, BB T 116 £ (95%CI: 1.04, 1.30), 0>
Jfi FBFE LT 1.25 % (95%CI: 1.08, 1.45), i ASEL T 1.37 1% (95%CIL: 1.11, 1.68) DO¥{N
Db bz (K5),

ACS HFFRIZSWTIE, AV U uif%E (Pope © (1995)) . = O FfiENT (Krewski © (2000))
RALIEAFTE (Pope & (2002)) %38 L C, PMas R & BB LITREIE LT & OF E 72BN,
—EBLTHEOLAT,

0.2 02
= 0.1 AR
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0.2 021
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Jerrett © (2005)(Z LD BV RAJEEE ZxG & Ui i, JEEXKIZ %R L= PMas
BREEL | EAHMNTHE SN 44 OZKER T2 LTz Cox BURIZ LY, B & KRGO
H A fRE L 72, PMas O 25pg/m3 N3t A FE%F U A 7 13, 25T T 1.48 (95%CI: 1.13, 1.93) |
JE AR R FBAE TS T 2.28 (95%CI: 1.33, 3.94) , (LFRAESET T 1.33 (95%CI: 0.93, 1.93) . fifins
ABETE T 2.49 (95%CI: 0.95, 6.47) Th o 7o, AFFRITHNT, = B AHNIZEIT S PMas
DWESFAT LY A7 L OREMER AR B, O3t 27 1%, #BHH O ik CHEL S L7
XU A7 X0 RENST,

1.2.7. B

Eftim & (2008)i%. ACS #ff%¢ & [F U#ilkic B\ T, Medicare ®F —# Zf# i L T Med-ACS
WFge % 9hE Uiz, ®581E, 110 BRI EFET 5 65 bl B 7,333,040 AT, SELC#k1T 1,122,311
HChote, BRI 2000~2002 FTHY ., ZOHIM DO PMas O FXJPREIT 13.6ug/m3 (12
Hff 2.8) ThHY, FHHEOHPHIL 6.0~25.1pg/m3 Th -7z,

SFRE DA & M2 I L2 2SS OAR%E U A 7 1%, PMas IR 25pg/m3 #NH 720 1.29 £%

(95%C1 1.23-1.836) Th o7, SMENEAET 2 I @ L2 5SEIR 1 & LTHEHE, LA, &
X, EHRG EOR T ZRET D LMY A7 IHE T2 00, £ COM Y 27 1%,
U D ACS e E O FHRNT  ACS JEIRMFFEIZ 31T D AHRT U A 71TV M & 72 5 72, PMas
OB RO & LT, 2000~2002 FDEKDFEIEE ATz r— A L KEO L EE
RN — 2 2 e+ B IREDHT 21TV, R TOr— A THERBEENRD Sz, Hilf L~
IV DB OBREEAR I 2 R ARERERE & LT COPD RRfiAs ASE TS R 72 & Tl#& LT b PMas BRE &
BT E OHEREGRIED b,



% 2 aR—bFHAROFETLEE EL)
e 6 Al T AEoE 6 Al i JLRMT ST ACS Hf%2 ACS JE5EMFSE
STk Dockery © (1993) Laden & (2006) Pope © (1995) Pope & (2002)
SREER 8,111 A — 295,223 A\ 1979-1983 : 359,000
1999-2000 : 500,000
SEH ¢ 319,000
LK 1,430 14 2,732 20,765 1} FTUCF LD 3
BELE O LR 497 ik — 58.6 1% Fea /e L
LPED R 54.8% — 35.9% R L
N FEAE A% HA 100% 94%
H=A - — 4.1% FLdk7e L
Z D, - 1.9%
HE @R E 28% 11%
Rz 38% — 30% FoEk 7R L
[Fb 34% 59%
4EH BRI U742 EERIE U742 M R o7 4 THEM KT T 4 THEH
1974~1989 4E D 1974~1998 4E D 1982~1989 4EIZHijA X BE% | 1982~1998 4= AijIf] & 2%
HIDEE HIREY
A OR S 14~16 4F 23~25 4 7 16
V-3 waxin 1979-1985 1974~1989 4 1979-1983 4% FEE
A : 18.0pg/m? 44 :18. 1ug/m? FR T i 1979-1983 21.1pg/m3
SEHIE O - 11.0-29.6pg/m® | EHEIE OHiPH:11.4-29.0pg/m? 9.0 - 33.5ug/m’ 1999-2000 14.0pg/m3
1990~1998 4F S E 1979-1983,1999-2000
A4 14.8pg/m? 18.2ug/m? 17.7pg/m3

I OHiPH:10.2-22.0ug/m®
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Excess risk estimates for total nonaccidental, cardiovascular, and respiratory mortality in multi-pollutant (in

bold font below) and single-pollutant models for U.S. and Canadian studies. PM increments: 50 pg/m’ for PM,,
and 25 pg/m® for PM, . and PM,,, .. Results presented from time-series studies that did not use GAM or were

reanalyzed using GLM.
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. Schwartz (2003b), 10 U.S, cities
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ZEALEBRNET > TCLIERIMEDKERIZK S, BEI) X5 (&, PMy® 50ug/m®, PM;s

& PMyg.s TlX 25|Jg/m3 2%t L=F

AETH B,

N—IL IBNEERMETT .



70 PMio PMz.s PMio-2.5
r i 1T d
=17
s
60 - N £ >
a
o w =3
g & = z12
] 3 s g
503 3 H §
® Qo E 13 17 %
T a0 g z : H
= s £ 3 s
£ 812 £ 51 N o . B 7 r 52
D 29 = z = = = ] £ <]
w30 4 £ s 2 o % S = > 1 | = £ ES
- = £ S £ B z £ s g 2
- E .. 5 71 ,e% 8 = gER|[8] 5|2 2 £ £ 2 3 23 @ 8
2 S5E5 3 Lxs 1 £ 2%0||se &|= 5% = Lao 2 o B2 T
[+ 8323 2 |2.5° 2 g 520 2|2 zE H gEe £ $I, 52 £
204 832z g [Zeas S2| E_7.j104 ol g6 4,5 £z e g skgd g
[} 8532 5 |s|® £2 a8 18 g7 =0 Z|le]| 2 s <
@ P582 B 3L |8ag 212888 a’n|o¢ = L] a
@Q SSTE_B4E4 £51810Y B e 8| @ 4
£ 1] 753527 e g|efe 8
w + 2;‘ s 2 < 4 M 4
STt d ttlde |t
]
| T
L i1 L L ) L ) L ) L L 1
Hospital ED Hospital ED Hospital ED Hospital ED Hospital Hospital
Admissions Visit Admissions Visit visit A s Visit  Admissions | Admissions
—~10 4
L PR PR TR L oL )
20 CV Diseases Resp.T es CV Diseases Resp. Diseases CV Diseases Resp. Dis.

Figure 3-2.  Excess risk estimates for hospital admissions and emergency department visits for cardiovascular
and respiratory diseases in single-pollutant models from U.S. and Canadian studies, including aggregate results
from one multicity study (as denoted in bold below). PM increments: 50 pg/m’ for PM,, and 25 pg/m® for PM,
and PM,,,.. Results presented from time-series studies that did not use GAM or were reanalyzed using GLM
PM effect size estimate (+ 95% confidence intervals) are depicted for the studies listed below. (Source: CD

Figure 9-5)
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