11
111
11.2
113
114
115

1.2

1.3

1.4
141
1.4.2
1.4.3
1.4.4
145
1.4.6
1.4.7

copbD






1.1
1.1.1
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Pope & (1992) (Um PRI PMaio 47 24h mov | 16% per 100pg/m? iz | Poisson
1985-1989 avr: 1-365 | (5 days mean) T Y | reg
5d mov V1,03,
avr: SO2,
11-297 NO2
Dockery % St. Louis T PMo, St.Louis: PM: SOq, Poisson reg
(1992) (MO) PMas 27.6(PM1o) | 1-97 16% (St.Louis) 1 33 NOg2,
Kingston/Har 17.7(PMzs) | 1-75 per 100ug/m3 03
riman (TN) (5B PMolckad
1985-1986 D 4.2%)
TN: 17% (TN) 12 57
30.0 (PMo) | 4-67 per 100pug/m3
21.0 4-58 (5B PMwlc ks
(PM2.5) D 4.9%)
PMas : IE72D3R %1
P ELMHEHY
Schwartz (AL) EAn PMo 47.9 10th -90th : | RR=1.11 (Pois:lag3) | 1.02 1.20 ATV E
(1993) 1985-1988 21-80 1.12(least sq) i,
(max=163) | 1.12(autoreg) 1.04 1.21 /N FRIE,
per 100pg/m3 1.03 1.22 =PRSS |
I
Kinney 5 Los Angeles LT PMio 58 15-177 RR=1.05 (Pois) 1.00 1.10 O3, N ]|
(1995) (CA) (SD 23) 1.05(+03) 1.00 111 [CO i,
1985-1990 1.04(+CO) 0.98 1.09 e/ 3R E
1.05(east sq) 1.00 1.10
1.05(log-linear) 1.00 1.11
per 100ug/m3
Styer 5 Cook 65+ yr | &L PMio  [38(Cook: 3-365 Poisson reg %% SE Poisson reg.
(1995) County(IL), daily (*1079) (*10°9) semi-param
Salt Lake station) 4-365 5.4(Cook,4E[H) 2.0 etric
County(UT) 37(Cook:Net -0.1(Cook %) 4.7
1985-1990 work mean) | 9-194 8.3(Cook #) 3.4
48(Salt 2.8(Cook &) 3.6
Lake) 19.5(Cook %K) 4.7
median -2.5(Salt lake 4.3
modell)
0.8(Salt lake 4.1
model2)
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Ostro (1995) San 65+ yr 2T, B | PMas 32.5 9.3-190.1 | [&%E1Z]RR: Os Multiple
Bernardino, gk - TEER 1.03 (5), 1.00 1.05 reg.
Riverside EE sy A 1.00 (—4F) 0.99 1.02
Counties ,(C (EFP(ckr v 214
A) £)=32.5)
1980-1986
Ito 5 (1995) | Cook County BT PMo 7(Chicago) RR=1.06 (Cook) 1.01 1.10 Poisson reg.
(IL) 11(LA) per 100pg/m3
Los Angels LA % Cook X v 41
1985-1990 B/ NS WS CLIZE
o TN D
Ito & Thurston | Cook NFE AT, | PMio 40.7 20-60 #HER] RR : lag<ld Os Poisson reg.
(1996) County(IL) PER] AR R, (10-90%) | 1.05 [&3E 1] 1.03 1.08
1985-1990 TEER AR A, 1.14 [P 23] 1.04 1.25
3 A, DAt 1.12 [l 1.06 1.18
FETS 1.03 [fEBR %] 0.98 1.07
1.01 [ ] 0.95 1.08
per 100ug/m3
1.02[£&%E 1+ O3] 1.005 1.035
per 50pug/ms3
Schwartz 5 6 US cities, I, PMas, 11.2-29.6 4.3-431 [e7E1] - S04z | Poisson reg.
(1996a) 1979-1988 IHD, fiiizk, | PMuo, (PM2.5), 8.0-67.8 1.5% (PMz.5) 1.1 1.9
COPD PMio-25 | 17.8-45.6 (5%-95%) | 0.8% (PMio) 0.5 1.1
(PM10) per 10pg/m3
Gamble (1998) | Dallas, (TX) AT, L | PMio 24.5 11-86 Not significant 0s, Poisson reg.
1990-1994 A&, 2, -0.6% [&5E 1] -2.2 1.1 NOs,
Z DAL 0.9% [FFk 2] -4.5 6.7 Co,
-1.3% [CVD] -3.7 1.1 SO:
0.7% [AB A -2.2 3.7
per 8.3ug/m3
Fairley (1999) | Santa Clara T, #8 | PMio 34 6-165 [&1c] CO,N | GAM
County, (CA) BRaR - FEK | PMes 13 2-105 8% (PMio) /50pg/m3 02,03
1989-1996 FREBIET | PMioes | 11 0-45 9%(PMz5) /28ug/m3
2%( PMio-2.5)
/13ug/m3
13%(PM2.5+CO+NO2
+03)
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Ostro & Coachella 50+ yr | %61, I | PMio 56.8(South) | 38-417 RIT:14.6% 0.6 8.8 Poisson reg.
(1999b) Valley, (CA) A - FER 67.1(North | 10-520 DR H8.33% 2.14 14.9
1989-1992 R T ) R g £:13.9% 3.25 25.6
per 50ug/ms3
Pope & Ogden, Salt BT PM.o 32 (Ogden) | 4-182 1.6% (Ogden) 0.3 2.9 Poisson reg.
(1999a) Lake City, 41 (SLC) 7-441 0.8% (SLC) 0.3 1.3
Provo/Orem, 38 (P/0) 1-317 1.0% (P/O) 0.2 1.8
(U per 10pug/m3(5-day
1985-1995 lagged moving avr)
Schwartz » Spokane(WA) I PMaio 42 (kHRR) RR: Poisson reg.
(1999) 1989-1995 263(dust 110-803 1.00(1ag0) 0.81 1.22
storms) per 221ug/m3
1.01(ag1) 0.87 1.17
per 149ug/m3
Braga & 5 US cities, BT PMio 28.0-36.4 0.85%, 0.60 1.10 generalized
(2000) 1986-1993 0.78% (respiratory 0.51 1.05 additive
epidemics adjusted) Poisson reg
per 10ug/ms3
Chock & Pittsburgh <175 = am PMio PM;o reg, CO, Poisson reg.
(2000) (PA) 75+ yr OIMEEREE | PMas coefficient(Fi4'HL SOq,
1989-1991 i lag0) NO2
N s 5 B <75:0.00061 O3
T RR=1.06(ag0) 1.00 1.12
A 7)== per100pg/m3
b A
75+yr 0.00039
PM.s: (L' lagO)
<75:0.00101
75+yr: 0.00059
Gwynn 5 Buffalo (NY) I PMaio 24.9(—# | 6.88-90.8 | &L : 1.012(1ag0) H+, Poisson,GL
(2000) 1988-1990 I 2o % S fiTetk 1.034(unfilled lag2) S0z | M
T, TEBR -filled) IQR: CO,
IR 24.1(#i72R/1 | unfilled e gs © 1.028(ag0) SO,
-unfilled) 14.4 1.048(unfilled, lag0) NO2,
filled 10.9 | fiB#%s : 1.016(1ag2) O3

1.048(unfilled, lag2)
per IQR
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Laden & 6 eastern US Y A PMa.s 11.3-30.5 3.4% (Traffic) 1.7 5.2 V,V1, | Poisson reg.
(2000) cities, 1.1% (Coal) 0.3 2.0 Zn,
1979-1988 per 10ug/m3 Ni,
Mn,
Se,
Pb
Klemm 5 Re-analysis LA = am PMa.s 11.2-29.6 4.3-43 Y an 0.91 1.7 S04z | GAM
(2000) Schwartz & 65+yr COPD, PMions | 17.8-45.6 18.0-67.8 | 1.3% (PMz5) 0.5 1.0
(1996a) IHD, fiiiZe | PMio2s | - - 0.8% (PM10/15) -0.2 0.9
SET- mean 5%-95% | 0.4% (PMio-2.5)
per 10pug/ms3
Klemm & re-analysis P, PMoa.5 P 0.8 1.6 PMis, | GAM-strict
Mason (2003) | Klemm COPD, 1.2%, (GAM-st) 0.4 1.3 SO: | GLM
(2000) IHD, AfiZk 0.8% (GLM/ns) /natural
L per 10pg/m3 splines
Schwartz 6 US cities, ey A PMa.5 6cities [FlftREk SE GAM-st(6cit
(2003b) (Ferris et al IHD,fili %, 0.137(GAM-st) 0.020 ies DA)
1979) COPD 1 0.129(GLM) 0.021 GLM
re-analysis (Boston)
Boston Boston
(*103;15,30,45,60d)
THD:
2.76,3.63,4.00,4.76 0.50,0.5
1,0.50,0
44
Jifi 4% : 1.24,1.09
2.95,6.41,10.82,11,29 |[,1.11,1.0
8
COPD: 1.92,1.79
6.59,3.71,1.38,-0.25 ,1.81,1.7
0
Moolgavkar Los Angeles 2T JEER | PM2s PMqs: PM2s5,:4-8 | £FET LA CO, | GAM -strict
(2003b) County, (CA), 25 - PR ZR | PMio 22(LA) 6(LA), LA: PMss: SO,
Cook PR PM;o PMaio:7-1 | PMionot significant | t=2.4 NOg,
County,(IL) Median: 66(LA) PM25:0.7% Cook 03
1987-1995 44(LA) 3-365(Coo t=4.1
35(Cook) k), Cook:PM10:0.4%
per 10pug/m3(lag0)
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Fairley (2003) | re-analysis T PMzs, B lagO, NOs, | GAM-strict,
Fairley PMio PMss,: 13 GAM-st(%)/GLM(%) | 1.8/1.6 |17.2/14.| SO4, | GLM
(1999) PMio2s | PMio,: 34 PM:s: 9.2 /8.0 2.8/2.9 |8 COH, | /natural
PMio-25,:11 PM.o: 7.8 /8.3 -4.0/-2.8/13.1/13. | NOg2, | splines
PMio-25:2.3/1.7 9 CO,
9.1/6.4 | O3
EER IR B PMzs: 7.2/7.6 -4.6/-2.8|20.5/19.
T PMio: 8.5/8.9 0.6/1.3 |1
PMio-2.5:2.6/- -7.2/- [17.0/17.
0
13.4/-
- i % A PM2s: 13.3/15.4 -11.0/-4.1/44.2/38.
T PMio: 10.7/10.8 .-3.7/-3.419
PMio-2.5:15.6/- 6.5/- |27.2/27.
1
per 50pg/ms3 forPMio 42.8/-
28pg/m3 forPMs.5
13pg/m3 forPMio-2.5
Moolgavkar Cook County, 231, O | PMio PMio CVD, PM1o 0.18 2.02 CO, | GAM,
(2000a) (IL), Los M « MM | PMas 35(Cook) 3-365 1.10%(ag3 Cook) 0.81 3.61 Os,
Angeles BIRA, (LA) 44(LA) 7-166 2.21%(ag2 LA) 1.28 7.37 SOq,
County, (CA), COPD % 1= 41(Mar) 9-252 4.33%(lag1Mar) NOsq
Maricopa PM25:22(LA | 4-86 CVD PM:; (LA) 0.15 1.91
County, (AZ) min-max 1.03(lag1)
1987-1995 median PMio per25ug/ms3
PMz.5 per10pg/m3
COPD, PMio 0.12 5.20
2.66%(ag3 Cook) -0.90 | 6.7
2.90%(lagl LA) -2.55 10.63
4.04%(lag1Mar)
COPD PMz; (LA) -1.39 3.52
1.06%(lag1)
Celebrovasc, PMio -0.07 3.32
1.62%(lag2 Cook) -1.17 | 4.08
1.45%(ag3 LA) 0.05 10.55
5.30%(lag5Mar)
Celebrovasc PMas -0.24 3.10
(LA)
1.43%(lag3)
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Moolgavkar re-analysis LI PMaio Median PM1o GAM-st/GLM |t i GAM-strict,
(2003a) Moolgavkar PMa.5 PMo :47(C 0.47/0.45(LA,30df)  [2.51/2.07 GLM
(2000a) (LA) 00k) 0.38/0.36(LA100df) [2.08/1.60 /natural
PMz5 :22 0.43/-(Cook,30df) 3.86/- splines
PMo :44(L 0.30/0.24(Cook,100d [3.65/3.28
A) )
PMs.5 GAM-st/GLM  (1.96/1.50
0.59/0.55(LLA,30df)  |0.35/-0.0
0.10/-0.01(LA100df) |2
COPD %E1= PMio GAM-st/GLM [t fi
0.60/-(LA,30df) 0.75/-
0.30/0.24(LA100df)  |0.38/0.24
0.95/-(Cook,30df) 1.89/-
0.88/0.94(Cook,100d [1.76/1.75
)
PM:.s GAM-st/GLM |0.30/-
0.38/-(LA,30df) 0.69/0.13
0.86/0.20(LLA100df)
IR =2 PMio GAM-st/GLM [t fi&
FETS 0.88/-(LA,30df) 3.08/-
0.77/0.77(LA100df) [2.87/2.30
0.24/-(Cook,30df) 1.28/-
0.21/0.21(Cook,100d |1.22/1.14
)
PM:s GAM-st/GLM  [2.30/-
1.03/-(LA,30df) 1.88/1.34
0.80/0.69(LLA100df)
per 10ug/ms3
PMiolagl
PM2.5'lag2
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Klemm & Atlanta (GA) BT PMzs [19.9 PMzs 4.8% -3.2 13.4  Nitrate]| GAM
Mason (2000) 1998-1999 PMio 30.4 PMio25 1.4% -11.3 15.9 LEC,
Coarse [coarse mass: per 25ug/m3 OC, 1%
PMio-25) [10.0 {. HC
IPMz.5/PM10=
0.65
Lipfert & Philadelphia( BT PMaz 5, 17.3 0.0423 : 25ug/m3 Os,
(2000) PA) PMio 24.1 0.0609 : 50ug/m3 CO,
1992-1995 PMio-25 | 6.8 0.0517: 25ug/m3 SOz,
(avr 0d & 1d lags) INO2
Mar 5 (2000) | Phoenix (AZ) = am PMos s PMs5:13.0 I 1.00 1.05 |CO, Poisson reg
1995-1997 LMAE R | PMio (TEOM), 0-42 PMio: 1.03(1ag0) 1.00 1.05 [NO:, | GAM
i PMio25 | :12.0(DFPS PM;o-25: 1.02(1ag0) SO2
S) 2-39 DR R 1.02 1.10 |Os
PMo: PM25: 1.06(lag1) 1.01 1.09
46.5(TEO PMio: 1.05(1ag0) 1.01 1.09
M) 5-213 PMio25 1.05(1ag0)
PMio-2.5 per 8.52ug/m3 PMa 5
33.5(TEO 5-187 24.88ug/m3, PM1o
M) 18.39ug/m3,PMio-2.5
Mar 5 (2003) | re-analysis 65+ yr DIEESE | PMas PM2513.0, GAM-st/ GLM 1.02/1.011.10/1.11| CO, GAM-strict,
Mar & A PMio PMi046.5 1.06/ 1.06(lag1) 1.01/1.00[1.09/1.09| NO2, | GLM
(2000) PMio-25 | PMio-25 1.05/ 1.05 (lag0) 1.01/1.011.08/1.09| SO,
33.5 1.05/1.05(ag0) EC,
(TEOM) per interquartile ocC
PMz5(DFP range
SS)12
Schwartz Boston (MA) LT, PMss 15.6 SD=9.2 LI GAM
(2000c) 1979-1986 COPD, & 2.1%(daily) 1.5 4.3
MO B 3.75%(monthly) 3.2 4.3
T per 10pg/m3
Smith & Phoenix (AZ) | 65+ yr PMss 20-25 not significant square-root
(2000) 1995-1997 PMio25 significant transformed.
Initial model
Piecewise
linear
analysis and
spline
analysis
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Lippmann 5 | Detroit (MI) RHT, | PMio 1985-1990: | 1985-90: | [&3E1-] - -1.0 10.1 GAM
(2000) 1985-1990, BRgR o ML | PM2s | PMio=45.4 | 16-92 PMi0=4.4%(ag 1d) | -0.6 7.0
1992-1994 PEHBIET | PMioas per 50pug/m3 -1.2 9.4
1992-1994: | 1992-94: | PM25=3.1%(ag 3d)
PMi0=31 12-63 per 25ug/ms3
PM:5=18 6-42 PMi0-25=4.0% (lag
PMio-25=13 | 4-28 1d) per 25ug/m3
(5-95%)
(78 PR 2 A -1.3 15.7
PMi0=6.9%(ag 1d) | -2.3 8.9
PM:5=3.2%(ag 1d) |0 16.2
PM0-2.5=7.8%
(lag 1d)
B2 &Y
PM10=7.8%(lag 0d) |-10.2 |29.5
PM:5=2.3%(ag 0d) |-10.3 | 16.6
PMio-25="7.4% -9.1 26.9

(lag 2d)
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Ito (2003) re-analysis AT, M| PMio(1 | 1992-1994 GAM-st/ GLM -0.8/-1. | 3.7/3.3 GAM-strict,
Lippmann 5 RS - P | 985-90, | : [25E10] 2 9.1/8.9 GLM
(2000) PRIHAETS | 1992-4) | PMio=31 1985-1990,PMo -2.0/-2. | 8.3/8.5
PM:5 PM25=18 1.4/1.0(ag1) 2 8.2/7.8
PMio-25 | PMio-25=13 1992-4,PMo -2.6/-2.
(1992-4 3.4/3.2(lag1) 4
D) PM:.5 2.7/2.9(lag3) -1.8/-2.
PMio-25 1
3.1/2.7(lag1)
(78 B B AE 0] -2.2/-2. 14.3/3.8
1985-1990,PMio 6 14.2/13.
1.0/0.5(lag3) -2.7/-3. 1
1992-4,PMio 1 11.6/11.
5.5/5.0(lag1) -4.6/-4. 3
PM25 3.2/2.9(agl) 8 14.3/13.
PMio-256.4/5.8(agl) | -1.0/-1. [7
5
[0 s FEAE 0] 2.7/-0. 120.8/16.
1985-1990,PMio 6 S
11.4/7.7(agl) -10.7/- 29.8/30.
1992-4,PMio 104 3
7.7/8.1(1ag0) -14.6/- 24.9/26.
PMa.5 3.3/4.5(1ag0) 136 p
PMio-25 -9.1/-9. [25.3/24.
6.7/6.1(lagl) 6 5
per 5th -9Qth
percentile
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Ostro & Coachella 21T, O | PMas Indio: [&1c] -1.0 2.0 NO:, | GAM
(2000) Valley(CA) M4 - ME; | PMioes | PM25=16.8 | 5-48 PMio: 1.0% per 0.0 8.0 Os,
1989-1998 PERBIET | PMio PMio-2.5 24.6pug/m3 -1.0 2.0 Cco
=25.8 0-164 PMs.5: 4.0% per
PM10=47.4 | 3-417 9.0pg/m3
PMi0-25:1.0% per
Palm: 19.6ug/m3
PM:5=12.7 | 0-165
PMio-2.5 NS VA 1.0 5.0
=17.9 0-149 PMio: 3.0% -2.0 9.0
PM10=29.8 | 6-183 PM:.5: 3.0% 1.0 4.0
PMi0-25:2.0%
[0l g R ] -6.0 4.0
PMio: -1.0% -18 11
PMas.5: -5.0% -5 3
PMio-2.5:-1.0%
Ostro & re-analysis CMLE SRR | PMas, B GAM-st/GLM |SE t GAM-strict,
(2003) Ostro & BT PMo PM:5: 3.9/-(lag4) 3.10/- [1.26/- GLM
(2000) PMio-25 PM10:1.07/0.99(ag0) |0.38/0.3 [2.82/2.5
PMi0-25:1.16/1.08(lag |8 7
0) 0.45/0.4 [2.58/2.3
6 6
Samet 5 20 largest US P, PMio 23.8-52.0 | &L . -0.08 | 0.83  |Os, frequency
(2000b) cities COPD, Jifi 0.38% (E.h) 0.04 |0.71 [SO2, | domain
1987-1994 4%, THD %€ 0.37% (O3 1) NO2, | log-linear
| per 10pg/m3 CO reg
STL
Samet 5 20 largest US 251, O | PMio 20-50 o AN 0.07 0.93 |03,CO | two-stage
(2000a) cities, Mg - PR 0.51% 0.20 1.16  [SOs, | analytic
1987-1994 TR RIEBIE O - PR AR NO: approach
[ 0.68%
per 10ug/ms3
Daniels & 20 largest US BT, #5 | PMio 23.8-46.0 AT 0.46% 0.27 0.69 linear,
(2000) cities, BRER - T D fEER - MRS 0.58% | 0.34 0.87 spline,
1987-1994 fth R BT Z DRIETS 0.25% 0.03 0.48 threshold
per 10-unit
increase(lagl)

10
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Dominici & 20 largest US B A PMaio 23.8-52.0 0.48% (Hijh) 0.05 0.92 Os GAM
(2000) cities, 0.52% (O3 2540 0.16 0.85
1987-1994 per 10ug/m3
Dominici H 88 US cities, LI PMio 15.3-52.0 0.43% (Eji) 0.06 0.77
(2002) 1987-1994 0.55% GHEX) 0.10 0.98 GAM-strict
per 10ug/ms3 GLM
Dominieci 5 US 2T, O (1D, GLM,
(2003a) (1) 20 largest M4 « FE [PMio FDLLR
US cities SRR BT
(1987-1994) 3)TSP
(2) 88 largest
US cities
(1987-1994)
(3)Philadelph
1a
(1974-1987)
Dominici 5 90 US cities,, LI PMio I GAM-strict,
(2003b) NMMAPS LA - 0.41% (default) GLM
re-analysis W ¥ FR BT 0.27% (GAM-s)
= 0.21 (GLM)
per 10ug/ms3
Dominici H 88 US cities <65, 2T, O | PMio AT 0.22% 0.1 0.38 2 BxfED
(20034d) (1987-1994), | 65-74, Mg - FED L e ' 0.31% 0.15 0.5 Bayesian
NMMAPS 75+ yr R ED 1 : 0.13% -0.05 0.29 hierarchical
re-analysis LR BB FE T per 10pg/m3 model
T
2FE1 1 0.18-0.27%
LM 2 0.23-0.35%
fits, : 0.10-0.20%
Dominici 5 4 US cities, <65, I, PMo Pittsburgh | 8.9-61.1 4 :0.17% -0.01 0.34 Fourier
(2003c) 1987-1994 65-74, | > - IEUREE 31.6 (10-90 th | 0> + IF : 0.22% -0.02 | 0.46 decomp &
75+ yr % - FOAh fERHi o | percentile | fhh : 0.13% -0.13 0.39 Poisson reg.
BB T WEZ L ) logRR per 10pg/m3

11
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Klemm & ARIES(aeros | <65, Y A PMa.5 19.62 5.29-48.0 | [EUFRECAST 65+ | SE: CO, | Poisson reg
(2004) ol research 65+ yr 1 0.00398(Quarterly) S0z, | GLM
and 0.00544(monthly) 0.0016 NOsg,
inhalation 0.00369(biweekly) 1 Os
epidemiologic ANy 0.0018
al study) 4
Fulton, <65 |\ DOWTIEXZR | 0.0020
DeKalb(GA) 1
1998-2000
Schwartz 14 US cities, BT PM.o 23-33 17-57 0.36% (Case) 0.22 0.50 Case-crosso
(2004) 1986-1993 Med (25th /[~ | 0.40% (Poisson) 0.18 0.62 ver,
fE-75% £ | per 10pg/ms3 Poisson reg.
KA
Zeka & 90 US cities, LI PMio 0.24% 0.05 0.42 SO2, hierarchical
Schwartz NMMAPS per 10pg/m3 NO2, | model
(2004) 1987-1994 03,CO
Welty & Zeger | 109 US cities, | <65, PMio T EIEG S
(2005) NMMAPS 65-74 2TV TH 0.2% Flexible
1987-2000 75+ yr per 10ug/m3(lagl) distributed
lag,
Bayesian
hierarchical
Peng © (2005) | 100 US cities, Y e PMo 27.1 13.2-48.7 | 0.19GH#4F) — — Bayesian
NMMAPS 0.15% (%) -0.08 0.39 semiparame
1987-2000 0.14% (F) -0.14 0.42 tric
0.36% (&) 0.11 0.61 hierarchical
0.14% (k) -0.06 0.34 model
per 10ug/m3(lagl)
Roberts & 109 US cities, 2T, O | PMio PRI Poisson log
Martin (2006) | NMMAPS M - FE 3-day moving 0.12% linear
SRR BT 1ag0=0.079% model.
lag1=0.180%
1ag2=0.059%
O LA - FER S - 3-day
moving 0.17%
per 10ug/ms3
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Schwartz 10 US cities | 65+ £ AN PMio 27.1-40.6 1.4% (quadratic 1.15 1.68 GAM
(2000b) 1986-1993 distributed lag) 1.04 1.56
1.3% (unconstrained
distributed lag)
per 10ug/ms3
Schwartz 10 US cities = am PMio 27.1-40.6 0.67% 0.52 0.81 CO, | generalized
(2000a) 1986-1993 0.89%(iFEst) 0.67 1.10 Os, | additive
0.49%0E FE ) 0.31 0.68 SOz | Poisson
per 10ug/ms3 regression
Braga © 10 US cities fifi g%, PM.o 27.2-43.1 2.7% (fifiZe) 1.5 3.9 GAM
(2001) 1986-1993 COPD. .l 1.7% (COPD) 0.1 3.3
1 SRR R 1.0% (LML) 0.6 1.4
FETC 0.6% (L5 2E) 0.0 1.2
per 10ug/m3 (7 days
mean)
Schwartz re-analysis 251, Mt | PMo 27.1-40.6 T GAM-strict,
(2003a) Braga © 4%, COPD, (mean lag0,1) : Natural
(2001), Samet O L PR 1R 0.67% (default) 0.52 0.81 spline,
% (2000Db), A 0.66% (strict) 0.52 0.80 Penalized
Schwartz 0.55% (spline) 0.39 0.70 spline,
(2000a;
Schwartz
(2000b)
Tsai » (2000) | Newark, BT, 5 | PMis PMis Elizabeth:NS Poisson reg.
Elizabeth, BREIREESE | PMas 55.5(N), PMis &40
Camden T 47.0(E), 1.01(Newark)
(NJ) 47.5(C) 1.02(Camden)
1981-1983
PMaz s PM s 8 BR %5 - FFE 25
42.1(N), RIS T
37.1(E), 1.02(Newark)
39.9(C) 1.03(Camden)

per 10pg/m3

PM.s HHEZN RR
RLEe L

13
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Zanobetti & 4 largest US | sex, LI PMio 25-33 med | 18-47(25t | 1.08% (£2) 0.85 1.31 Poisson reg.
Schwartz cities, race, /75t | 0.76% (3B) 0.53 0.96
(2000) 1986-1993 educatio oK) per 10pg/m3
n BEA-BAAN BE 12
AELL - A
Clyde & Phoenix (AZ) | 65+ yr, A PMao, PMio=45.4 | 5.2-185.7 | 1.01 1 1.03 Poisson reg.
(2000) 1995-1998 control= | I PMzs PM5=13.8 | 0.02-41.0 | (Uniform PMio)
all-age 1.02(Uniform PM2s) | 1 1.04
accident 1.01(Metro area) 1 1.03
al deaths 1.02(F#25E) 1 1.08
De Leon & New York <75, fEERER AR | PMuo 33.27 T5+yr itk # RR : GAM
(2003) (NY) 75+ yr BB AN AUBE 1.033(H) 1.027 | 1.106
1985-1994 o< 1.022(1) 1.008 | 1.035
N [
ke L T5+yr 734 RR: 1.041 | 1.225
- gmﬁg 1.129(F7) 1.000 | 1.050
RIBORE 1.025(%)
per
18.16pug/m3(lag0-1)
<75 not significant
Holloman » | 7 North DIfLE RS | PMzs | 15.6-15.7 2.5% (X4 H) -3.9 9.6 3 B
(2004) Carolina AT (3773 4.0% (3 H) -3.3 12.2 Bayesian
counties(NC) 12.9-28.9) 11.4% (2 A %) 2.8 19.8 hierarchical
1999-2001 per 10ug/m3
Bateson & Cook County | 65+ yr, LT PMio 37.6 3.7-128 1.14% 0.44 1.85 Case-crosso
Schwartz (IL) had a per 10pg/m3 - ver
(2004) 1988-1991 history of (TR 2 - Wi B A)
hospitaliz 0.74% 0.29 1.79
ation for
heart or (DEZEDOBEER) | -2.09 7.39
lung =2.65 %
disease ChE R 93 D BEAEAT) -1.47 5.47
=2.00 fi
Staniswalis & | El Paso(TX) LT PMio 0.2-133.4 | RR=1.017 Log-linear
(2005) 1992-1995 75.0-84.6 | (P=0.10, lag3d)
per 10
pg/m3
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Mar & (2006) | Phoenix(AZ) | 65+ yr 2T, L | PMas (& AR TR 4 oo ifn % 3R] GLM
1995-1997 I R B TEAE) 14.3%(gravimetric) | -1.0 32.0
A 15.0%(TEOM) 1.5 30.3
per 5tk -9Qth
percentile (lag 1)
[4%E 1= ]not
significant
Ostro & 9 California | 65> yr, I, #5 | PM2s 14-29(H 3 | 0-160 BT Poisson
(2006) Counties sex, BRam -« PR ) 0.5%(nat, sp, df=4) -0.1 1.1 multiple
(cAa) race, FRIR BT 0.6%(pen.sp) 0.2 1.0 reg.
1999-2002 educatio natural
n TEER A splines
0.4%(nat, sp, df=4) | -0.2 0.9 penalized
0.6%(pen.sp) 0.0 1.1 spline
W
2.1%(nat, sp, df=4) | 0.2 4.1
2.2%(pen.sp) 0.6 3.9
per 10ug/ms3
Ito & (2006) Washington 251, L | PMas 17.8 SD=8.7 6.7% (secondary 1.7 11.7 GLM
D.C. m&% « O sulfate, lag3d),
1988-1997 Jifi 5% 5 R 5E 5.0% (coal related, 1.0 9.1
[ lag3d).
-1.1 6.5
2.7%(residual
oil:lag2d)
per 28.7ug/m3
Schwartz Chicago (IL) I PMo 36 0.89% per 10pg/m3 | 0.61 1.16 GAM
(2001) 1988-1993
Slaughter & Spokane T, PM, 3.3-17.6  [RR GLM
(2005) (WA) PMa.5 4.2-20.2 | PMzs: 1.01(lag1) 0.97 1.04
1995-1999 PMio 7.9-41.9 per10ug/m3
PMio-25 (90%) PMaio: 1.00(Ilag1,3) 0.97 1.03
per25ug/ms3

15




3R

H

PO
JEE

AN

R E

AR

TIGIRIE
/ug/ms3

A [
/ug/m3

U 27 HEEMH

95%C.1.

Jf7

TR

EIR

e

WA

T €7 v

Burnett &
(1998b)

Toronto(ON,
Canada)
1980-1994

EiAm
DRBIET
fthsET

PMas
PMio

18
30
(estimated)

EyAm
PM_25:4.8% (avg
lag0,1)

per 25ug/ms3

PM10:3.5% (lag1)

per 50ug/ms3

3.3

1.8

6.4

5.3

Poisson
GAM

Burnett &
(1998a)

11 Canadian
cities,
1980-1991

PMas

0.02-0.32
VY
S 47 30ppm
L LTIESA
DT HIfE

0.00-0.05%
Y RS &
30ppm & L7256

GAM

Burnett &
(2000)

8 largest
Canadian
cities,
1986-1996

PMoas,
PMao,
PMio-25,

PM10=25.9,
PM25=13.3,
PMio.25=12
.6

121
86
99
(max)

(Lag 1 day)
PMaio
3.5% per 50ug/m?
1.9% per mean
(daily filtered
conc.)
PMzs
3.0%per 25ug/m3
1.6% per mean
(daily filtered conc.)
PMio25
1.8%per 25ug/m3
0.9% per mean
(daily filtered
conc.)

Multiple:

PMzs

1.9%per 25ug/m3
1.0% per mean
(daily filtered conc.)

PMio25
1.2%per 25ug/m3
0.6%

(daily filtered
conc.)

-0.7
1.4

0.6
2.9

-1.3
1.6

6.0

5.0

4.4

3.2

3.8

03,CO
L SO2,
NO2

GAM

16
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Burnett & Burnett, PMa.s [B3ET] GAM-strict,
Goldberg 2000, PMio GAM-st(lag1) t= GLM/natur
(2003) Epi_Reportl_ PMio-25 PMa.5'1.44% 3.14 al splines
8 057} PM0-2.5:0.83% 2.04
re-analysis PM16:0.70% 3.15
GLM(ag1)
-1 A/ R df
PM>.5:0.85/1.10/1.05% |-/2.89/2.
PMi0-2.5:0.73/1.16/1.21 |78
% -12.52/2.
PM10:0.53/0.80/0.80% |65
per 10pg/ms3 -/3.10/3.
11
Goldberg © Montreal BT PM.o 32.2 PMio | 6.5-120.5 | [4&3E1-] GAM
(2001a) (@B, Canada) PMa2s 17.4 PM2s, | 2.2-72.0 PM;o: 1.43% (lag0) | -0.33 | 3.22
1984-1993 TSP 17.6 4.6-71.7 | PMas;: 1.45% (lagl) |-0.04 |2.97
COH prediPMz 5, prediPMas;: 2.17% 1.26 3.08
1986-1993 (3-d mean)
per IQR
Goldberg 5 Montreal(QB, 2T, & | prePMas pre PMzs | 1.26 3.08 Poisson reg
(2001¢) Canada) BRER - MEE | PMas, | 17.6 EXIN
1984-1993 RIS | PMao 17.4 2.17
COH 32.2
Goldberg © Montreal(QB, | <65 KRG EIE | PMas, 17.6 PM: 5 (avr lag0,1,2 GAM
(2001b) Canada) 65+ yr T PMo 32.2 IR 25 9.03%(65+) 5.83 12.33
1984-1993 DA 1.31% -0.06 | 2.70
BRI 7.59% 2.36 13.09
per 9.50ug/m3
PMio
MK 2% 3.16%(1ag0 -2.98 | 9.46
65+) -0.70 | 4.62
DI 1.92%(agl) | 2.69 24.79
BERIFE 13.20%(lagl)
per 21.32ug/m3
Goldberg © Montreal(QB, | 65+yr DAREST | PMes, 17.4 2.2-72 2.00%(3day mean) -5.58 | 10.18
(2003) Canada) PMo 32.2 6.5-120.5 [perIQR
1984-1993 (predicted PMa.5)

17
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Goldberg & re-analysis 65+yr PM2s 17.6 Pred PM2s &40 GAM-strict
Burnett (2003) | {Goldberg, | <65 yr prediPMz. s, 1.57(GAM-strict) GLM
2001, 1986-1993 0.55(GLM)
Epi_Reportl_ 0.46(GLM,FE B %5 7&)
8_136}. 3day mean, per IQR
Goldberg &
(2001b),
Goldberg &
(2001c)
Vedal & Vancouver AFT, FE | PMio 14.4 4.1-37.2 KR DA BAREZ L
(2003) (BC, Canada) &I
1994-1996 EREET
Villeneuve & | Vancouver 65+ yr PRI, FE | PMas TEOM [&5E1] Time-series
(2003) (BC, Canada) Kz - O (dichotomo | 2-32 PMozs: -3.3 4.4 Natural
1986-1998 BReIR AR, PMio-25 | us) (1.8-43.0) | 0.5%(TEOM, lag2) spline
MAFET PMao 7.9 (11.6) /9.0ug/ms3 Stepwise
0-72.0 4.5%(Dichot, lag2) -0.3 9.5 reg.
6.1 (8.3) (0.7-35.0) | /15.7ug/m?
3.8-52.2
14.0 (19.6) | (3.5-63.0) | PMio-25: 2.0%(lag2)
/11.0pg/m? 0.7 |62
PMio: 2.7% (lag1)
/ 15.4pg/m3 -1.0 5.1
(78 B 2=] 1.1 10.8
PMaio-25 5.9%(lag0)
/11.0pg/m3
Burnett & 12 Canadian LI PMs s, 12.8 0.77% PMa.5 t=1.87 NOg, | Natural
(2004) cities, PMio2s | 11.3 0.74% PMio-2.5 1.69 Os, spline
1981-1999 PMio 24.3 1.14% PMio 2.16 SOq,
per mean CO
Dales & 12 Canadian | 72 SIDS PMzs PM.0:23.43 not significant
(2004) cities, PM1o PM:5:12.27
1984-1999 PMio-2.5
11.28

18
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AR /ug/m3 /ug/m3 WE
Goldberg & 1992-1995 65+ yr BEIRIFIEL, | PM2s, | PM2s5=17.4 | IQR 12.51 | BEIRFSEL - log-linear
(2006) FEL 14T | PMio PM10=32.2 | IQR 21.4 | predicted PMazs: Poisson
VZHEPR P - 6.00% (lag1d) 0.63 11.65
Z Ofth =2 8.37% (3 day mean) | 1.80 15.37
BB LW per 12.51pug/m3
IN=ED
W

19
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/ug/ms3 /ug/ms3
Bremner London (UK) <65 , PMaio 28.5 6.8-99.8 PMuo: Poisson
(1999) 1992-1994 65+yr BS (1site) 0.8%[ 1] -0.6 2.2 reg.GLM
12.7 1.6-69.8 4% [ ] 0.9 7.3
(5cites) 1.7 [CVD] -0.2 3.7
per 30.7ug/m3
Zmirou Lyon , PMas 38.05 2.67-179. | RR: Poisson reg.
(1996) (France) 81 1.01] ] 0.97 1.05
1985-1990 1.04[ ] 1.00 1.09
1.04 [CVD] 0.99 1.10
1.51] ] 0.27 8.50
per 50ug/ms3
Dab  (1996) | Paris BS 31.9(15stat | 11.0-123. | BS RR: 1.071 0.975 |1.177 Poisson reg.
(France) PMas ions) 3 PM13RR: 1.168 1.041 |1.310
1987-1992 50.8(4stati | 19.0-137. | per 100pg/m3
ons) 3(5th-95th)
Katsouyanni 12 EU cities, PMuo, 33-85 Combined, GLM
(1997) APHEA (PMas, ( ) 2.2% (1day) 1.3 3.1
1975-1992 PMz, 2.1%(avg 2-4day) 1.2 3.1
TSP per 50ug/ms3
BS
Wordley PMao 25.6 2.8-130.9 1.1% (lagl) 0.1 2.1 Multiple
(1997) Birmingham COPD, COPD5.0%(lag0,1) 0.7/0.5 | 9.3/8.6 linear reg.
(UK) 1.7% lagl) |0.2 3.2
1992-1994 per 10ug/ms3
Prescott Edinburgh 65+ yr , BS Poisson GLM
(1998) (UK) <65 PMao reg.
1981-95
Michelozzi Rome (Italy) PMaus 84 0.4% 0.1 0.7 Poisson GAM
(1998) 1992-1995 per 10pg/m3
(0 dlag)
Rooney England PMuo 29.86(Lond 8.9%(E&W) 6.4 11.3
(1998) &Wales, on 16.1%(G.London) no no
E&W) 38.80 moving avr.1995 | data data
Greater London)
London(UK)
1995.7,8

21
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/ug/ms3 /ug/ms3
Ponka Helsinki <65 yr PMaio 28 PMaio: SOz, | Poisson reg.
(1998) (Finland) 65+ yr TSP 64 3.5% [<65yr 1.0 5.8 NOz,
1987-1993 median 4.1% [<65yr 0.4 10.3 Os
per 10pg/ms3
(5d lag)
65+yr: Not sig
Samoli 22 EU cities, PMuo 14-66 splines
(2005) APHEA BS 10-64
median
Saez  (2002) | seven BS O3, | GAM
Spanish PMio 1.30%( NO2- Os-PM) | 0.59 2.02 NO: | autoregressiv
cities 0.54%( Os- NO2-PM) | 0.09 0.99 e models
(EMECAM
project) 1.27%( NO2- O3-PM) | -1.80 2.3
0.35%( Os- NO2-PM) | -0.036 | 0.73
per 10ug/ms3
Ballester 13 Spanish PMao 37.8-45.1 Single-poll: SOz | GAM
(2002) cities (Spain) BS (3cities) PMio RR:
1990-1996 24.6-98.1 1.006 [ ] 0.998 | 1.015
(7cities) 1.012 [CVD] 1.005 |1.018
1.013 [ ] 1.001 | 1.026
BS RR:
1.008 [ ] 1.004 |1.011
1.003 [CVD] 0.998 | 1.008
1.011 [ ] 1.004 |1.019
Two-poll:
PMw RR:
1.013 [ ] 1.006 | 1.020
1.021 [CVD] 1.007 |1.035
1.003 [ ] 0.983 |1.023

per 10ug/ms3
(3 cities 24h mean,
lag 0-1d)

22
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Hoek The BS 1-120 PMio RR(0-6d) GAM Poisson
(2000) Netherlands PMuo 10 10-278 [ ] reg
1986-1994 34 1.023 1.004 |1.041
median 1.090( ) 1.034 | 1.148
1.022( ) 1.000 |1.045
[CVD] 1.015 0.987 | 1.043
[COPD] 1.096 1.014 | 1.185
[ ]11.167 1.058 | 1.287
per 80ug/ms3
Hoek The PMio PMao (7-day mean) GAM Poisson
(2001) Netherlands BS 34 [CVvD] 0.9 -0.8 2.7 reg
1986-1994 10 [MI/IHD]0.3 -2.3 3.0
median [arrhythmia]2.5 -4.3 9.9
[heart failure]2.2 -2.5 7.2
[cerebrovascular]1.9 | -1.8 5.8
[thrombocyte]0.6 -6.8 8.7
per 50ug/ms3
Hoek (2003) Hoek BS PMuo 0.5 4.1 SOz, | GAM-st
(2000) Hoek PMuio PMao 2.3% [ ] 1.2 4.4 NOz,
(2001) COPD 34 1.5% [ ] 1.7 18.8 CO
re-analysis median 9.9%[COPD] 6.0 28.9 Os
16.9%[[ ]
1.9% [ ] -0.2 4.0 GLM/ns
2.5% [ ] -0.5 5.7
9.7%[COPD] 0.7 195
17.6%[[ ] 5.7 30.9
per 80ug/ms3
(7 days mean)
Peters Coalbasin PMzs Coalbasin= | 2-780 PM109.8% [ 0.7 19.7 Poisson reg.
(2000b) (Czech), PMaio 51.0(PMzs) | 10-832 lagl]
Bavaria ,65.9(PM10) | min-max | per 100pg/ms3
(Germany) PMzs:not sig
1982-1994
Sunyer re-analysis 35+ yr COPD PMuo IQR: Single-poll NOz2, | Case-crossov
Basagaiia Sunyer 27 OR=1.114 1.000 1.240 | Os, |er
(2001) (2000) 2 pollutants CO | Conditional
OR=1.129(PM1o+03) | 1.028 | 1.240 logistic reg.

per 27ug/ms3
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Wichmann Erfurt <70 PMuo PMao= GAM
(2000) (Germany) 70+yr PMzs 38.2 Filter PMio(lag 0.7 12.8
1995-1998 PMo.o1-25| PM2s= 11.3-92.8 | 0-4d):6.6%
PMo.01-0.1| 26.3 per50pg/ms -1.7 7.9
7.5-68.6 Filter PM2zs(lag
(5-95t) 0-1d):3.0% 1.4 11.2
MC for
PMo.01-2.5:6.2%
PM,NCo.01-01(lag
0-4d):8.2%

Stolzel re-analysis PMio PMao= PMzs: GAM-strict,
(2003) Wichmann PMzs 38.2 -3.0% (default) -5.9 0.0 GLM
(2000) PM2s= -3.0% (strict) -5.9 -0.1

26.3 -2.5% (GLM) -5.9 1.0
per 1QR(lag3)
Anderson West PMio 23.3 4-102.3 [ ] O3, | GAM-strict,
(2001) midland (UK) PMzs 14.5 2.1-82.8 0.2% PMao -1.8 2.2 NOz, | GLM
1994-1996 PMuo-25 | 9.0 0.6% PM2s -1.5 2.7 CoO,
BS 13.2 1.0-35.4 - 0.6% PMuio-2s -4.2 2.3 SOz
[ ]
1.0% -1.9 4.0
0.9% 2.1 4.0
-0.8% -4.8 3.5
[ ]
-1.4% -6.0 3.5
-0.1% -54 55
-7.6% -13.9 -0.9
per 10-90
percentile(lag0+1)
Zeghnoun Rouen, Le BS BS: PMas -1.1 2.1 SOz, | GAM Poisson
(2001) Havre PMas 18.7(Rouen) Rouen NOg, | reg.
(France) 16.3 0.5%][ ] Os
1990-1995 (LeHrvre) per 20.6ug/m3(lagl)
PMaus Le Havre: -0.8 7.4
32.9 1.9%[ ] 0.1 12.8
(Rouen) 6.2% [ ]
36.4 per 23.9ug/m3(lagl)
(LeHrvre)
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Katsouyanni 29 EU cities, PMaio PMuo 90percent O3, | GAM
(2001) APHEA-2 65+yr BS 14-66 ile -0.6%-1.5% NOz2,
1990-1997 ( ) =129 Fixed=0.68% 0.6 0.8 SOz
(variable Random=0.62% 0.4 0.8
from city to
city) 65+yr 0.7 0.9
Fixed=0.8% 0.5 1.0
Random=0.7%
per 10pug/ms3
Katsouyanni Re-analysis PMuo 14-66 Fixed/ Random: GAM-strict
(2003) Katsouyanni ( ) 0.65/ 0.59% (strict) GLM/ns
(2001) 0.42/ 0.41% (ns) GLM/ps
0.57/ 0.55% (ps)
per 10ug/ms3
Zanobetti 10 EU cities PMio 15.5-76.2 1.61% (distributed 1.02 2.20 GAM
(2002) APHEA-2 lag) 0.43 0.97 (meta-analys
0.70% (lag0-1) is)
per 10ug/ms3
Zanobetti Re-analysis PMao SD (GAM-st/ ps) SE t GAM-strict
Schwartz Zanobetti 15.5-76.2 7.9-57.5 1.45/ 1.08% 0.30 4.79 Penalized
(2003) (2002) (distributed) 0.40 2.73 spline
0.67/0.57% (lag0-1) | 0.14 4.80
per 10ug/ms3 0.15 3.82
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Zanobetti 10 EU cities, | 15-64 PMaio 15.5-76.2 (lag0-1) Poisson reg.
(2003) 1992-1996 65-74 0.74% [ ] -0.17 1.66
APHEA-2proj | 75+yr 0.69% [ ] 0.31 1.08
ect (unrestricted
distributed lag) 1.08 7.42
4.20% [ ] 1.38 2.55
1.97% [ ]
per 10pg/ms3
(
15-64yr
(4th deg):-0.25 -0.87 0.36
(unrestricted): -0.01 | -0.76 0.75
65-74yr
(4th deg): 0.78 0.23 1.33
(unrestricted):0.74 0.02 1.45
75+yr
(4th deg):1.84 0.92 2.78
(unrestricted):1.94 1.07 2.81
[ ]
65-74yr 1.05 3.09
(4th deg):2.06 0.54 2.70
(unrestricted):1.62
75+yr 1.42 3.29
(4th deg): 2.35 1.57 3.48
(unrestricted): 2.52
[ ] 75+ 1.25 7.99
(4th deg) 4.57 0.89 8.28
(unrestricted)4.52
Forastiere Rome (Italy) | 35+ yr IHD PMuo 52.1 SEM=22. | Single-poll 0.1 9.8 CO | Conditional
(2005) 1998-2000 2 4.8% (lag 0) -3.7 8.2 logistic reg.
Bipollutants(+CO)
2.1%
per 29.7ug/m3
Keatinge London (UK) | 65+yr PMuo Not significant GAM
Donaldson 1991-2002
(2006)
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Gehring North Female PMao 43.7(1 yr 34.8-52.5 50m 0.94 1.25
(2006) Rhine-Westp | 50-59yr avrg) 1 1.06 1.71
halia (TSP*0.71 1.08
(Germany) 48.0(5yr 39.1-56.1 1.34 (0.99 1.30
avvrgs 5 1.23 2.04
1.13
1.59
per IQR(7pug/m3)
Forastiere Rome (Italy) | 35+ yr PMauo 51.0 SD 21.0 1.1% (lag0-1) 0.7 1.6 Case-crossov
(2007) 1998-2001 per 10ug/m3 er
Kettunen Helsinki 65+yr PMio PMi med. | PMwo / PMao: Poisson reg.
(2007) Finland PMzs 7 ) 3.1-136.7/ | 10.89% ( lag0) 0.95 21.81
1998-2004 PMio-2s | 16.3/16.5 3.3-67.4 PMzs:
UFP PMzs PMzs [ | 7.40%( lagl) 1.33 13.84
82/7.8 per IQR
1.1-69.5/ UFP:not sig
1.1-41.5
Nawrot Flanders PMao SD 14%( ) 0.06 2.9 regression
(2007) Belgium 43.3( ) 0.88 6.3% ( ) 4.7 7.8
1997-2003 39.5( ) 0.88 7.8% ( ) 6.1 9.6
37.7( ) 0.91 22%( ) 0.58 3.8
37.2( ) 0.88 (
)
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95%C.I.

/ug/ms3 /ug/ms3
Ostro Santiago Male PMao 112.9-119.5 | 30-367 Poisson reg. RR: Multiple reg.
(1996) (Chile) Female [ ]
1989-1991 65+ yr 1.08, all ages 1.06 1.12
1.11, male 1.07 1.14
1.06, female 1.02 1.10
1.11, 65+yr 1.07 1.14
[ ] 1.08 1.23
1.15
1.04 1.14
[CVD]
1.09
per 115ug/m3
Borja-Aburto Mexico City PMzs 27 4-85 NOz | GAM
(1998) (Mexico) 65+ yr (lag4): Os (Poisson reg.)
1993-1995 [ ] 0.2 25
1.4%, 0.04 3.1
1.6%, 65+yr
-1.1 6.1
[ , ]
2.5% -0.01 4.4
[ , ]
2.2%
per 10ug/ms3
(lag4):
[ ] 0.2 3.1
1.7%, 0.3 4.2
2.3%, 65+yr
[ , ] -2.9 6.2
1.7%
[ , 0.7 6.2
3.4%
per 10pug/ms3

29




95%C.I.

/ug/ms3 /ug/ms3
Téllez-Rojo Mexico City 65+ yr PMio 75.1 23.4-175.3 | Outside medical Time series
(2000) (Mexico) unit: analysis with
1994 [ 1 RR 1.0090 | 1.0486 Poisson reg.

1.0286 (lag3) 1.0166 | 1.0684

1.0422 (avg5)

[COPD] 1.0128 | 1.0693

1.0407 (lag3) 1.0242 | 1.0988

1.0609 (avg5)

Inside medical unit:

[ ]

1.0236 (lagb) 1.0054 | 1.0421

1.0278 (avg7) 1.0031 | 1.0531

[COPD]

1.0329 (lagb) 1.0051 | 1.0614

1.0422 (avg7) 1.0044 | 1.0814

per 10ug/ms3
Cifuentes Santiago PMgzs PM2s:64.0 | 19.5-148.7 GAM GAM Poisson
(2000) (Chile) PMaio-25 |PMzio-2s: 47.3| 20.0-83.5 , lag2 regression

1988-1996 (5-95%) models

1.8%[PM2s] 1.3 2.4 GLM

2.3%[PM1o-25] 14 3.2

per 25 pg/ms3

GLM , lag2

1.4%[PM2s] 0.6 2.1

1.63%[PM10-25] 0.2 3.0

per 25 pug/ms3
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95%C.I.

/ug/ms3 /ug/ms3
Castillejos Mexico City PMzs 27.4 4-85 one-pollutant GAM
(2000) (Mexico) 65+ yr PMao, 44.6 10-121 models: (one-pollutant
1993-1995 PMzio2s | 17.2 1-55 PMzs models)
Re-analysis 1.48%] ] -0.01 2.96
Borja-Aburto 3.6%[ ] -1.06 8.27
(1998) 1.55%[ ] -1.25 4.35
PMuio
1.83%[ ] 0.98 2.68
3.85%][ ] 1.16 6.55
2.00%[ ] 0.39 3.60
PMjio-25
4.07%[ ] 2.49 5.66
8.03%[ ] 3.05 13.01
4.54%[ ] 1.55 7.52
per 10pg/ms3
Multivariate model:
PMzio-25
3.99%[ ] 1.96 6.02
7.46%] ] 1.20 13.73
4.45%[ ] 0.60 8.27
per 10pg/ms3
Gouveia Sao Paulo 65+ yr PMuo 64.3 19.6-184.5 | >65 yr Poisson GLM
Fletcher (Brazil) [ ,1ag0] reg.
(2000b) 1991-1993 3.3% 0.6 6.0
[ ,1ag0]
3.8% 0.1 7.6
[ Jagi]
6.0% 0.5 11.8
per 64.2ug/m3
Martins 6 Séo Paulo 60+ yr, PMuo 52.7 Combined : GLM
(2004) regions Socioeco [Table 3 5.4% 2.3 8.6
(Brazil) nomic ] per 10ug/m3 -5.9 8.7
1997-1999 status Min=1.4% 0.4 28.0
Max=14.2%
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95%C.I.

/ug/ms3 /ug/ms3
O'Neill Mexico City PMuo ( )5 5 Poisson
(2004) (Mexico) Time lag=3 0.07% | 0.99% reg./cubic
1994-1998 0.53% natural
Xalostoc Time lag=5 0.07% | 0.7% splines
0.38%
164.0
[Hi-Volume | 40.0-335. | per 10pug/m3
] 0
Sharovsky Séo Paulo PMuo 58.2 23-186 not significant GAM
(2004) (Brazil)
1996-1998
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95%C..

/ug/ms3 /ug/ms3
Ostro Bangkok PMuo The Thai [ , lag 3] Multivariate
(1998) (Thailand) Minist vy 1.0% , all ages Poisson reg.
1992-1995 of Science, 0.9%, 50+yr
Technology 1.0%, 65+yr
and 1.3%, <50yr
Environme 1.1%, <65yr
ntal data: 1.1%, 6-49yr
65.1 21-174 0.9%, 6-64yr
1.8%, <6yr, lag 2
1.6% [ , lag 3]
6.0% [ , lag 5]
per 10ug/ms3
Hong PMzio 71.2 15.0-267.4 | 0.8% per 10ug/m3 NO2, | GAM
(1999Db) SO2, | (Poisson reg.)
1995-1996 5 CO,
Os

[Separately model:

regression
coefficients]
0.0008[ 1*
0.0010[ 1*
0.0027[ ]

per 10ug/ms3

[Simultaneously
model:

regression
coefficients]
0.0027[ 1**
0.0010[ ]
0.0118] 1*

per 10ug/ms3
*p<0.05 **p<0.01

SE

0.0004
0.0005
0.0017

0.0010
0.0007
0.0040
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95%C..

/ug/ms3 /ug/ms3
Hong TSP, 92.1 16.7-307. | [ ] RR: GAM
(1999a) PMao 74.4 3 1.012 (TSP) 1.002 | 1.022
1995 15.0-213. | 1.012 (PMu1o) 1.002 |1.021
8 [ ]
1.020 (TSP) 1.002 |1.038
1.014 ( PMuo) 0.996 |1.031
per 10pg/ms3
Wong PMaio : 14.1-163. NOg, | Poisson reg.
(2001a) 1995-1997 42.2 8 : SOz
: 14.1-156. | 1.02 [ ] 0.99 1.05
61.7 6 1.04[CVD] 0.99 1.09
1.06 [ ] 1.00 1.13
per 61.8ug/ms3
Wong PMao 51.5 RR=1.008[ ]
(2002b) 1995-1998
Kim  (2003) PMao 69.19 10.36-253 | Distributed-lag: GAM,
1995-1999 .16 3.7%[ 1] 2.1 5.4 Distributed
13.9% [ ] 6.8 21.5 lag-effect
17.1% [ ] 4.1 31.7
12.2% [COPD] 25 22.9
4.4% [CVD] -0.6 9.6
4.9% [MI] -34 13.9
6.3% [ ] 2.3 10.5
10.3% [Ischemic 1.0 20.4
stroke]
per 43.12ug/m3
Hong PMao 711 18.4-236. NO2, | GAM
(2002) 1995-1998 9 1.5% [ 1.3 1.8 SOz,
<65yr 1.12%[ ] 1.09 1.15 CO,
65 yr 2.05%[ 65 yr] 1.99 2.11 Os
per 22ug/ms3
Venners PMz2s 146.8 44.7-666. Poisson reg.
(2003) 1995 2
RR=1.00 [lag 0] 0.93 1.07
per 100pg/m3
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95%C..

/ug/ms3 /ug/ms3
Omori 13 65+ yr SPM 13 RR: GAM,
(2003) 1.0077[ 1] 1.0056 | 1.0099 GLM
1990-1994 1.0109 [ ] 1.0047 | 1.0170
20.8-59.8 1.0091 [ ] 1.0057 | 1.0125
per 10pg/ms3
Ha  (2003) lyr, PMuo 69.2 10.5-245.4 | [ ] RR GAM
1995-1999 2-64 yr, 1142 ( 1), 1.096 |1.190 S-PLUS
65+ yr 1.008 (2-64), 1.006 | 1.010 LOESS
1.023 (65+) 1.022 |1.024
[ I RR
2.018 ( 1), 1.784 | 2.283
1.066 (2-64), 1.044 | 1.090
1.063 (65+) 1.055 |1.072
per 42.9ug/m3
Kan Chen PMzio 91 17-385 GAM
(2003) 2000-2001 <65 , 1.003[ 1] 1.001 | 1.005
65-75 COPD 1.003[ 1] 1.000 | 1.006
>75 1.005 [COPD] 0.999 |1.011
per 10ug/ms3
Tsai (2003) PMao 81.45 20.50 ORs Case-crossov
1994-2000 -232.00 1.000[ ] 0.947 | 1.056 er design
1.023[ ] 0.829 | 1.264 (
0.971] ] 0.864 | 1.092 )
per 67ug/ms3
Aunan Pan PMao : SE: Meta-analysi
(2004) 0.03% [ ] 0.01% S
0.04% [ ] 0.01%
0.12% [ ] 0.02%
, per 1ug/ms3
Yang PMuo 51.99 13.71 ORs Case-crossov
(2004a) 1994-1998 -211.30 | 0.995[ ] 0.971 |1.020 er design
0.986 [ ] 0.906 |1.074 (
0.988 [ ] 0.942 |1.035 )

per 31.43ug/m3
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95%C..

/ug/ms3 /ug/ms3
Kan  (2005) SARS PMao 149.1 sD 8.1 RR=1.06 (lag 5: over | 1.00 1.12 GAM
2003.(apr-ma a 5-day moving
Y) average)
per 10pg/ms3
Yang (2006) 27d-1yr PMio 53.19 14.44 ORs Case-crossov
Taipei -234.91 1.031 0.652 |1.630 er analysis
Taiwan per 30.21pg/ms3 (
1994-2000 )
Murakami SPM RR Retrospective
Ono (2006) Tokyo(Japan) 44.0 ( ) | 0.0-1091.3 | Length of exposure analysis
1990-1994 39.0 ( ) |0.0-563.0 | window: 1 hour 1.07 1.20 (
1.13[100-149 pg/m3] | 1.07 1.28 )
1.17[150-199 pg/m3] | 1.01 1.37
1.18[200-249 pg/m3] | 0.97 1.57
1.24[250-299 pg/m3] | 1.00 1.97
1.40[300- pg/ms3]
Yamazaki S 13 65+ yr SPM 13 Multiple poll: ORs NO:2 | Time
(2007) 1990-1994 (PM7) Ox | stratifies
4-9 24 case-crossove
20.6-57.4 4-9 r analysis
10-3 1.041] ] 0.984 | 1.102
21.0-62.2 1.027] ] 0.993 | 1.062
(1 ) 10-3
1.005[ ] 0.951 |1.061
1.005[ ] 0.973 | 1.039
per 24hr PM7 30
Hg/ms
1
2 ;
200pg/ms3
4-9
2.397[ ]
1.051[ ] 1.476 | 3.892
10-3 0.750 | 1.472
0.970[ ]
1.040[ ] 0.712 | 1.322
0.855 | 1.265
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95Y%C..

/ug/ms3 /ug/ms3
Simpson Brisbane PMzio 24-h LagO, all year: GEE
(1997) region 65+yr (bsp average, all 0.9%[ 1] SE: APHEA
(Australia) year 4.3-76.2 1.02%[ ] 0.3%
1987-1993 ) 26.9 0.09%[ ] 0.6%
per 10pug/ms3 1.1%
Morgan Sydney PM 24-h 4-h average( GEE
(1998hb) (Australia) (0.01- | average ): 0.87 4.41 (
1989-1993 2um) 0.30 0.03-1.85 | 2.63%[ ] 0.25 5.16
(bscat /104 2.68%[ ] -2.13 9.11
m) 3.34%[ ]
per 10%-90%
Hales Christchurch PMuo 1% [ ] 0.5 2.2
(2000) (New 1% [ ] 15 5.9
Zealand per 10ug/ms3
1988-1993
Simpson 4 Australia PMio, | Melbourne RR
(2005b) cities 65+yr PMzs | PMao: , : ,GAM,
Australia 18.20 3.3-51.9 PMio: 0.2% -0.8% | 1.2% GLM,
1996-1999 PMzs: PM.5s: 0.9% -0.7% | 2.5%
9.30 2.7-35.1
per 10ug/ms3
Ren  (2006) | Brisbane PMao 15.84 2.5-60 19.3 ;lag2 GAM
Australia :
1996-2001 13.2% [PMao Low] -10.2 42.6
37.6% [PM1o High] 1.9 85.8
6.72% [PM1o Low] -25.4 39.8
23.2% [PM1o High] -19.1 67.4

per 10
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95%C.I.

/ug/ms3 /ug/ms3
Pereira Sao Paulo PMaio 65.04 14.80 - Regression NOz, | Poisson reg.
(1998) (Brazil) (28 ) 192.80 coefficient SE SOz,
1991-1992 (sepatately) 0.0006 CO,
0.0008 O3
(simultaneously:
NOz, SO, CO, O3
)
-0.0005
Loomis Mexico City lyr PMzs 27.4 4-85 4.2% (lag3) 0.97 8.61 Poisson reg.
(1999) (Mexico) 4.8% (lag4) 0.37 7.93 (one
1993-1995 per 10ug/ms3 pollutant
model)
exposure window=3
days
6.87(lag3) 2.48 11.26
Conceicao Sao Paulo <5yr PMuo 66.2 SD 31.2 coefficient CoO, GAM
(2001) (Brazil) SOz,
1994-1997 (individually) SE Os
0.0014(p=0.01) 0.0006
(together:
CO, SOz, 03
)
-0.0008(p=0.45) 0.0010
Fischer (The <45yr , PMao (45-64 ) Poisson reg.
(2003) Netherland) | 45-64 yr , COPD, 34 10-278 RR=1.712 1.042 | 2.815
1986-1994 65-74 yr
75 yr (75 )
RR=1.123 1.011 | 1.247

per 100ug/ms3
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95%C.I.

/ug/ms3 /ug/ms3
Lin  (2004) | Sao Paulo PMaio 48.62 13.93 SO2 | GAM
(Brazil) (1st-28th -157.27 4% per 23.3ug/m3 2 6 (Poisson
1998-2000 days) reg.)
(PMz1o, SOz Index):
6.3% 6.1 6.5
per 0.52 pg/m3
Ritz  (2006) | Southern , PMuo 6 OR CoO, Logistic reg.
California 27 , : NOz,
(CA, US) days SIDS 46.3 31.3-69.5 | 1.05[28d-1yr] 1.01 1.10 O3
1989-2000 28 days 1.01[28d-3mo] 0.95 1.08
—-1yr 1.12[4-12mo] 1.02 1.23
per 10ug/ms3
1.04[28d-1yr] 0.98 1.09
1.00[28d-3mo] 0.92 1.09
1.07[4-12mo] 1.00 1.15
per 10ug/ms3
Schwartz PMio
(1991)
Schwartz 10 US cities PMao 10 - Meta-smoot
Zanobetti 1986-1993 hing
(2000) 27.1 PMaio 5( methods
(Colorado ) - 30ug/m3
Springs)
-40.6 2%
(Spokane)
Stieb PMao 2.0% per 31.3ug/m3
(2002a)
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A R 95%C.. 77
B 1N H e s c AR i U 27 HEE(E HYs | e T L
JEE fatE / TR R
ug/ms3 /ug/m3 WE
Schwartz © Seattle (WA) | <65 yr Wi B 52 72 PMwo |29.6 6-103 RR=1.12 1.04 1.20 Poisson reg.
(1993) 1989-1999 (1 per 30pg/m3
yr)
Hefflin & Richland, KEX %+ | Dust |annual:i40 | daily: 3.5% [ EX] per Poisson reg.
(1994) Pasco, Bl 575K | storm | October: 32 | 3-1689 100pg/ms3 (GEE)
Kennewick _Ax2 PMo
(WA) 4.5% [Fi 5]
1991.10 per 100pg/m3 (lag 2,
PM10>50)
Thurston & Toronto (ON, p g | PMas | PMio: PMio: 1.23 1.02 1.43 Os, | Linear reg.
(1994) Canada) N PMio | 30-39 H,
1986-1988 TSP, TSP: 62-87 SOq,
(July-Aug) sulfate NO2
PMio with Os: 1.12 0.88 1.36
per 50ug/m3
Schwartz Detroit (MI) | 65< yr MR ER R | PMio | 48 10th-90th% | RR : Os | Poisson
(1994b) 1986-1989 NG 1 22-82 1.012 [ii%] 1.004 | 1.019 auto-regress.
1.020 [COPD] 1.009 | 1.032 using GEE
per 10pg/m3
Schwartz Minneapolis, | 65<yr fitiZg - PMio 36 10th-90th% | With episode: Os Poisson reg.
(1994c) St. Paul (MN) COPD ARz :18-58 RR:
1986-1989 1.17 [ffi%] 1.02 1.33
1.57 [COPD] 1.20 2.06
Without episode(%
e 2 B <) 1.03 1.34
1.18 [Afi] 1.16 | 2.06
1.54 [COPD]
per 100pg/m3
Schwartz Birmingham | 65+ yr Jiti g% - PMwo | 45 IQR: RR=1.19 [ifi%] 1.07 1.32 O3 | Poisson reg.
(1994a) (AL) COPD 27-77 RR=1.27 [COPD] 1.08 1.50
1986-1989 per 100pg/m3
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A R IR E 95%C.I. 17
X #k Ho A - SRR EE i U 27 HEEE 154 | fRETET L
JEE fatE / TR R
ug/ms3 /ug/m3 WE
Burnett 5 Toronto (ON, MR 2 s | PMzs, | PMzs 18 (IQR) [respiratory, Os,
(1999) Canada) figk, Mm%, | PMwo, | PMio: 30 PMzs 10 | cardiac] NO2
1989(19807?)- FMIMEE | PMioe. | PMioest 12 | PMio: 15 | PM25=1.9%
1994 PN 5 CRIZEPIIIHE | PMio2s: 8 | PM10=3.3%
EE) (RiERNE | PMi0-25=2.9%
HEEAH)
T ARG E 5 E
PM25=0.5%
PM10=0.75%
PM10-25=0.77%
per 10pg/m3
Schwartz New Haven 65< yr MR g | PMio | 41 10th-90th% | RR: Os, | Poisson
(1995) (CT) Tacoma N (New Haven) | 19-67 1.06 (New Haven) SOz | log-lin.
(WA) 37 (New Regress.
(Tacoma) Haven) 1.10 (Tacoma)
3
14-67 per 50pg/m
(Tacoma)
Schwartz & Detroit MI) | 65< yr CIAEE | PMio | 48 10th-90th% | [K i Lo fR] Os, | Poisson
Morris (1995) | 1986-1989 N 1 22-82 RR=1.018 1.005 1.032 | SOg, | auto-regress.
(H—T% 5% CO | using GEE
T LT H AR
per 32pg/m3
Schwartz Spokane 65< yr FERER R | PMio | 46 10th-90th% | RR: Os | Generalized
(1996) (WA) N :16-83 1.085 [&FF - Hi—F | 1.036 | 1.136 additive
1989-1990 g Poisson
1.24[ 420 - L5 & 1.00 1.54 model
03]
1.053 [fifiZ] 0.985 | 1.126
1.171 [COPD] 1.079 | 1.272
per 50pg/m3
Schwartz & Cleveland 65< yr MERZR R | PMo | 43 IQR: RR=1.12 1.01 1.24 Os, | Case-crossov
(1996b) (0n) NG 26-56 per 100pg/m3 SO: |er
1988-1990
Schwartz Tucson (AZ) | 65<yr CIERE | PMo | 42.3 IQR: 2.75% per 0.52 5.04 SO, | Poisson reg.
(1997) 1988-1990 NG (24h mean) | 28-51 IQR(23ng/m?3) O3,
NO:2
CO b EOTHH
2.37% per IQR 0.08 | 4.72
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A S RIN AN 95%C.. 17
B 1N H e A b SRR EE b U 27 #EEE HY | T v
JEE fatE / TR R
ug/ms3 /ug/m3 WE
Jamason & New York ASHA SN PMio | (3%)38.65 (#)35.33- | ~H SOq,
(1997) (NY) (5)44.30 | 47.00 0s,
1982-1992 (fK)37.43 | ()36.05- NO:
(%4)40.69 | 57.75
(£K)22.00-
50.50
(%4)34.00-
48.20
Moolgavkar © | Minneapolis- | 65< yr fiti g - PMio | 33.98(MN) | IQR: [fi%+COPDI] 1.8 5.0 SOq, | GAM
(1997) St.Paul (MN) COPD AJi 43.44(AL) | 22-41 3.4% (lag 1) 03,
Birmingham (MN) , | per 20pg/m3 NO:2
(AL) 26.0-56.0 | (MN,Hi—)
1986-1991 (AL)
Gordian & Anchorage <10 yr e aeiR i | PMio | 45.54(SD | 5-565 3-6% [7 EJ(model CO | Poisson
(1996) (AK) 14-45yr | % 48.81) 1-4: 2.5-4.2%) multiple
1992.5-1994. | 45+ yr 1-3% [ E&ER] regress.
3 (model 1-3:
1.2-2.7%)  per
10pg/m3
Age group
11-45: 2.6%
all ages: 2.5% [ 2]
<10: 1.9%
46+: 11%
all ages: 1.2% [ &
1E 2] per 10pg/ms3
Yang & (1997) | Reno (NV) M SREs= | PMwo | 38.0 10.2-119. | Not significant WLS-multipl
1992.1-1994. 2 SD=18.59 2 e reg.
6 ARIMA
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A RIS 95%C.. A7
3 HR Ho 5 R . YR T i pH U A7 #eEfE Y | fRMTET IV
B =g / TRE EBR
ug/ms3 /ug/m3 WE
Delfino © Montreal <2 yr MER g | PM2s | PM2s =18.5 | Max/90t% | [65+, lag 1] Al
(1997a) (QB, Canada) | 2-18yr | ¥&%2 PMio | (1992) %(Yr) PMs5=11.6% 2.3 21.0
1992 19-34 yr =12.2 PMzss per 12.15pg/m3
35-64 yr (1993) =70/44
June-Sept. 65+ yr PMo= 30.1 | (‘92) PM10=15.9% 4.2 27.6
1993 (1992) =31/22 per 21.70pg/m3
June-Sept. =21.7 (‘93)
(1993) PMo=
99/57
(‘92)
=51/38
(‘93)
Lipsett & Santa Clara s EREAS | PMwo | 61.2 9-165 RR (lag 2): NOg, | Poisson reg.
(1997) County (CA) Z 1.43 (20°F) 1.18 1.69 03
1986-1987,19 1.27 (30°F) 1.13 1.42
91-1992 1.11 (41°F) 1.03 1.19
(Nov-Jan)) per 60pg/ms3 (2 HIH)
Choudhury & | Anchorage IR g | PMwo | 41.49 1-565 ER GRS
(1997) (AK) %2 SD=40.87 20.9%(Lag 0) per 11.8 30.8
3-y, around 50pg/m3 (Fi—)
1992
Morris & Chicago (IL) 65<yr | LAREARE | PMio | Mean=41p | 6-117ppm | 3.92% (B —) 1.02 6.90 GLM
Naumova 1986-1989 pm 1.96% (HA) -1.4 5.4
(1998) IQR=23pp per 50pg/ms3
m
XIFEEIL T5%%
1.04% (B —) 1.01 1.07
1.02% (B H) 0.99 1.06
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X #k Ho A - SRR EE i U 27 HEEE 154 | fRETET L
JEE izt / TR R
ug/ms3 /ug/m3 WE
Norris & Seattle (WA) | <18 yr mE B | PMiwo | PMio: 21.7 | PMo: PMio: 1.14 1.05 1.23 Poisson reg.
(1999) 1995.5-1996. 2 (SD 10.0) 8.0-69.8 o sp (PMz5): 1.15 per
12 IQR: 11.6 | IQR 1.08 1.23
osp (dry
light o sp
scattering): | (PMzs):
0.4 0.1-2.7
/104m(SD | IQR: 0.3
0.3) (approxim
(approxima | ately
tely 9.51g/m3
12pg/m3 of | of PMas)
PMz2.5)
Nauenberg & | Los Angeles | & APz, SN PMio | 44.81 H—%5 1 Os | Poisson GLM
Basu (1999) (ca) PREAIN (SE 17.23) ESONITE
1991-1994 N 20% 5.3 35
b,
MediCal MediCal:
(Californ 27.4%
ia per50pg/m3 (8 days
Medicaid mean)
IABE
MediCal (poor) :
Excess Risk %
13.7 3.9 23.4
per 50pg/ms3 (8 days
mean)
Lumley & King County | <65 yr MR SRR | PMh R A 0.23% (SE 0.072%) L
Heagerty (WA) N PMio1 perlpg/m3
(1999) 1987-1994
ER
PM:=5.9%(Lag 1) 1.1 11.0
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Norris &
(1999)

Seattle (WA)
1995-1996

<18 yr.

i
i
a
&

PMio
PMoa2 5

PM10=21.7
PM325=12.0

IQR:
PMio=11.
7 6
PM25=9.5

Single-poll ER

PMaio
Lagl =75.9%
For 50pg/m?3 (24h)

PM25
Lagl = 44.5%
For 25pg/m3

Multi Poll ER
PMio

Lagl = 75.9%

For 50pg/m?3 (24h)

PM2s
Lagl =51.2%
For 25pg/m3

25.1 147.4

21.7 71.4

16.3 166

23.4 85.2

CO,
SOq,
NO:

Poisson reg.

Norris H
(2000)

Spokane
(WA)
1995-1997
Seattle (WA)
1995-1996

Spokane:
<65 yr
Seattle:
<18 yr

S
I
&
el
REE

PMio

Spokane:
27.9
Seattle:
21.5

4.7-186.4

8-69.3

Single-poll:

Spokane, <65yr
Lag 3 ER = 2.4% For
50pg/m3

Seattle, <18 yr
Lag 3 ER =56.2%
For 50pg/ms3

-10.9 17.6

10.4 121.1

Poisson reg.
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Sheppard & Seattle (WA) | nonelder | M#BE ARz PMio | PMio=31 IQR: PM10=13.2% 5.5 22.6 SOz, | Default GAM
(1999) 1987-1994 ly PMss | PM25=16.7 | PM1o=19 | per 50pg/m? 03,
PMio2. |PM10-25=16.2| PM25=11.8 CO
5 PMio-25 PM:25=8.7% 3.3 14.3
=9.3 per 25pg/m3
PMio25=11.1% 2.8 20.1
per 25pg/m3
PM10=1.05 1.02 1.08
PM325=1.04 1.02 1.07
PMio-25=1.04 1.01 1.07
(lag1) per IQR
Sheppard Re-analysis <65 yr SN PMio | PMio=31.5 | IQR: GAM-strict: GAM-strict,
(2003) Sheppard © PMas | PM25=16.7 | PMio=19 | PMio=1.04 1.01 1.07 GLM/natural
(1999) PMio2. |PMio25=16.2| PM25=11.8 | PM25=1.04 1.01 1.06 splines
5 PMio-25 PMio-25 =1.02 1.00 1.05
=9.3 (Lag 1) per IQR
GLM/ns :
PM10=1.03 1.00 1.06
PM:5=1.03 1.01 1.06
PMio-25 =1.02 0.99 1.04
(Lag 1)per IQR
Schwartz 8 US counties | >65 yr DEEARE | PMwo | Median Pooled CO | Poisson reg.
(1999) 1988-1990 23-37 (8 counties) GAM
single-poll:
5.0 3.7 6.4
per 50pg/m3
two-poll :
3.8 2.0 5.5
per 50pg/m3
2.48% per IQR(?) 1.82 3.15
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Moolgavkar © | King County | 0-19yr | 18MEFEEE: | PMio | Median: PMo= AR () SO., | GAM
(2000) (WA) 20-64 yr | RIREZZ | PMas | PMio 7.0-123.0 | PMio: ER=5.1% per |0 10.4 O3,
1987-1995 65< yr =26.3 PMz 5= 50ug/m3 (Lag 2) 60)
PMs s 3.0-96.0 PMzs: ER=6.4% per 0.9 12.1
=15.0 25pg/m3 (Lag 3)
24 i(with CO)
PMio ER = 2.5% per | -2.5 7.8
50ug/m3 (Lag 2)
PM2s: ER=5.6% per | 0.2 11.3
25pg/m?3 (Lag 3)
Zanobetti 5 10 US cities | 65< yr D ABA | PMwo | Median: 2.5% [COPD] 1.8 3.3 SOz, | GAM
(2000a) 1986-1994 7 24-36 1.95% [fifiZ¢] 1.5 2.4 0s,
1.27% [CVD] 1.1 1.5 Cco
per 10pg/m3
Stieb & Saint John L s FEIRZR | PMio | AR Max: PMio per mean GAM
(2000) (NB, Canada) PRAERESZ | PMas (SD) : PMo 8.2% [OinR]
1992.7-1996. 2 PM1o =70.3 2.4% [PERZ57]
3 =14.0 PMzs
(9.0) =53.2 PMaz5 per mean
PM:s =8.5 4.9% [0 R]
(5.9) 1.9% [ME0R 2]
Janssen & 14 US cities 65+ yr COPD, PMio Summer: Homes with AC Meta-regress
(2002) 1985-1994 CVD, 21.3-46.6 B CVD % change
Jifti & A (SE)
Winter: All cities: -15.2
23.0-66.3 (14.8)
Nonwinter peak
cities: -50.3** (17.4)
Winter peak cities:
-51.7** (13.8)
Source PMio from
highway vehicles
% change (SE) B
CVD: 58.0% (9.9)
[** p <0.05]
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14 US cities DfiEEA | PMio GLM/ps : GAM-strict,
Zanobetti & Re-analysis 5E 1.56% [COPD] 0.86 2.28 GLM/ns,
Schwartz Janssen 1.00% [CVD] 0.80 1.19 GLM/ps
(2003) (2002; 1.23% [iZ] 0.49 1.98
Zanobetti per 10pg/m3 (2-day
(2000a) mean)
Chen & Reno Sparks | All age COPD AFRE | PMio 36.5 IQR = all age, COPD GAM
(2000) (NV) 18.3-44.9 | (Single-poll)
1990-1994 Max. = 9.4% 2.2 17.1
201.3 per 50pg/m3
Linn & (2000) | Los Angeles | 30+ yr DMEAAN | PMio | 45.5 (SD 18)| 5-132 [PMi est.: 0 d.] NOg, | Poisson reg.
(ca bt CVD ages 30+: 2.04 4.47 0Os,
1992-1995 3.25% CO
MI ages 30+: 3.04% | 0.06 6.12
CHF ages 30+: -0.94 5.06
2.02%
CA ages 30+: 1.01% | -1.93 4.02
per 50pg/m3
Jifi¥k e 30+ 3.3% 1.7 5
Gwynn & New York White P 28 | PMo | 37.4 12-97.98 | [lag 1d] 0.971 | 1.074 LOESS GAM
Thurston (NY) Non-whi | APz (Filled PM;0) white: 1.021 regress.
(2001) 1988-1990 te IQR: non-white: 1.027 per | 0.988 1.069
28.3-43.35 | max-mean
increment
Gilliland & Southern INFAAE | E - TRUE | PMio | 15765 [respiratory] -32.2 35.0 NOz | Two-stage
(2001) California 4 35 YUNG -4.3% _ ,
(CA) per 10pg/m3 time-series
1996 [Low PMio/ NO:2] 90.0 1520.0 model
Jan.-Jun. 454.9% (First: Poisson
[high PMio/ NO2] -11.2 | 130.1 lowT )
42.9% per 10pug/m3 ogrinear
Schwartz Chicago (IL) | 65<yr DfitiEEAN | PMio | 36 17-60 O] 1.27% 0.93 1.61 GAM
(2001) 1988-1993 i [10-90%] | [COPD] 1.45% 0.27 3.21
[ifiZ] 2.00% per 1.33 2.68
10pg/m3
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Slaughter 5 Spokane i« MR ER | PM: PMa.5: Not significant CO | GLM/ns
(2005) (WA) RIBAPER | PM2s 90%
1995.1-2001. FOEE | PMuo range
6 P2 PMio-25 4.2-20.2
Buckeridge & | Southeast IEG 2 « W4 | PMzs | (median (exposure: | [FEW2R] Poisson reg.
(2002) area in JRAEFHZS R exposure 0-1183.4 | RR=1.18 1.00 1.39
Toronto (ON, IS YNG 26.3g/24h) | g/24h) (unadjusted model)
Canada)
1990-1992 RR= 1.24 (model 1.05 1.45
adjusted for
socioeconomic) per
log10 increase
Jaffe & (2003) | Cincinnati, 5-34yr | MiERE% | PMio | 24-h mean 5% (combined) -7 19 Poisson reg.
Cleveland, P (SD) 12% (Cleveland: lag | 0 27
Columbus 43+16.4 16-90 2-d)
(0OH) (Cincinnati) (Cincinnati) | per 50pg/ms3
1991-1996
60.8+28.4 12-183
(Cleveland) (Cleveland)
37.4+16.3 7-87
(Columbus) (Columbus)
Arena & Allegheny | 65<yr | Jili - fafte | PMyo | 27.9(SD | 4.8102.4 | 1.2256% 0.8692 | 1.5833 GAM
(2006) County (PA) YN 15.5) per 20pg/ms3
1995-2000 IQR:
16.3-36.4
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Tolbert © Atlanta (GA) | 16+ yr PMio | periodl: periodl: NOg, | Poisson GLM
(2000a) g Bk | PMioe. | PM10=30.1 | 16.0-47.0 | PMio (lag 0-2d) 0s,
5 5.6%[Mi 5 -8.6 22.1 Co,
periodl: PMzs | period2: 19.9%[COPD] 0.1 43.7 SO2
1993/1/1-199 PM10=29.1 | 14.9-44.6 | -8.2%[CVD]
8/7/31 PM25=19.4 | 9.59-32.6 | (p=0.02, 0-2 d. avg.)
period2: CP=9.39 4.01-15.8 | 4.6%[REfK]
1998/8/1-199 (p=0.58, 0-2 d. avg.)
9/8/31 [range:10-
90th % ¥
A ] period2:
PM;, (lag 0-2d)
18.8%[Mi 5] -8.7 54.4
-3.5%[COPD] -29.9 | 33.0
5.1%[CVD] -7.9 19.9
(0-2 d. avg.)
13.1%[ 2Kk -14.1 | 50.0
(0-2 d. avg.)
per 50pg/m3
PM:; (lag 0-2d)
2.3%[Mi 5] -14.8 | 22.7
12.4%[COPD] -7.9 37.2
6.1%[CVD] -3.1 16.2
(0-2 d. avg.)
6.1%[RELfR] -12.6 | 28.9
(0-2 d. avg.)
PMio-25 (lag 0-2d)
21.1%[m ] -18.2 | 79.3
-23.0%[COPD] -50.7 | 20.1
17.6%[CVD] -4.6 45.0
per 25pg/m3
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Tolbert & Atlanta (GA) | <17yr e Bk a5 | PMwo | 38.9 9-105 Excess risk % Os | Logistic reg.
(2000Db) 1992-1994 B (SE 15.5) 5L GEE
13.2% (lag 1 d) 1.2 26.7 Bayesian
per 50pg/m3
03 #BE LT /L
8.2% (lag 1 d) 7.1 26.1
per 50pg/m3
[GEE]Rate 1.004 | 1.074
Ratio=1.038
[logistic reg.]
OR=1.042 1.008 1.077
per 15pg/m3
Moolgavkar Cook Co. (IL) | 65+yr PEER eIk | PMio | PMio PMio : PMio : NO2 GAM
(2000b) Los Angeles PN PMss | =35 (Cook) | IQR=22 4.2% (Cook) 3.0 5.5
Co. (CA) (LA =44 (LA) (Cook) 3.2% (LA) 1.2 5.3
Maricopa Co. only) PMzs IQR=26 per 50pg/m3
(AZ) =22 (LA) LA PMas
1987-1995 PMas 4.3% (LA) 2.5 6.1
IQR=16 per 25pg/m3
(LA)
PMo
lag 0, H:/7%'E NO2
1.8%[CVD] 0.4 3.2
Zanobetti & Cook County | LAEREE | LERE | PMio | 33 IQR; All persons GAM
(2000Db) L) e=y (CVD) AP 23-46 1.31% [CVD] 0.97 1.66
1985-1994 h B EEE | COPD ARt 1.89% [COPDI 0.80 2.99
= PN 2.34% (pneumonia, | 1.66 3.02
75+yr flu)
FEA per 10pg/ms3
Mk
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Friedman & Atlanta (GA) | 1-16 yr B ARE « | PMwo | 30.8 (] WA & f B ] GEE
(2001) 1996(July-Au S ) RR=0.93 (Pediatric | 0.71 1.22
g: during the 36.7 (g emergency
Olympic D) departments)
Games) BT RR=2.1 per | 0.92 4.61
10pg/m3 [24 H B D
7] (Health
maintenance
Organization)
Zanobetti & Cook County | 65-75yr | DJifiEHE « | PMio | 33 IQR: [0 R] GAM
Schwartz (IL) 75< yr Jitigg - (median) 23-46 2.01% (FEPRIG A7) 1.40 2.62
(2001) 1988-1994 COPD (& 0.94% (PRI 1) 0.61 1.28
FERIH) A [t €]
73 2.77% (HEIRIAA) 1.20 4.37
2.10% CHE FR 9 %) 1.57 2.84
[COPD]
2.29% (HEIRINA) -0.76 | 5.44
1.50% O PR 7pi 1) 0.42 2.60
per 10pg/m3
Lin & (2002) | Toronto (ON, | 6-12 yr SN PMzs | PMas: 17.99 | PMas: PMio25 RR: Case-crossov
Canada) PMio-2.5| PMio-2.5: 1.22-89.59 | [BCC] er:
1981-1993 PMw | 12.17 PMiozs: | 1.14 (5) 1.02 1.28 bidirectional
PMio: 30.16 | 0-68.00 1.18 (&) 1.02 1.36 (BCO)
PMio: [TS] unidirectiona
3.03-116.20 | 1.10 (*8) 1.03 1.18 1
1.18 (&) 1.08 1.30 (Uco)
IQR per 8.4pg/m3 Ik R HI(TS)
PMa s (6-d mean)
12.43-21.71
PMio-2.5 PMio and PM25 : not
6.97-15.42 | significant
PMo:
21.11-35.88
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Sinclair & Atlanta (GA) MR ZRfR . | PM2s | PMas (Wi E.(<18 yr)] GLM
Tolsma (2004) | 1998.8-2000. RE=2 PMio-25| =17.62 SD 9.32 RR:
8 PMio PMio-25 PM10-25=1.053
=9.67 SD 4.74 PM10=1.049
PMao (3-5 days lag)
=29.03 SD 11.61
[ £.(>18 yr)]
RR:
PM325=0.906
(3-5 days lag)
[ F&GE Y]
RR:
PM25=1.13
(0-2 days lag)
Metzger & Atlanta (GA) EBRSSRA | PMiwo | Median: 10%-90% | [All CVDI] — GLM
(2004) 1993.1-2000. ez PMss | PMio range: RR:
8 PMio-2. | =26.3 PMio= PM10=1.009 per 0.998 | 1.019
5 (1993-) 13.2-44.7 | 10pg/m3
PM2s PM2.s5= PM25=1.033 per 1.010 1.056
=17.8 8.9-32.3 10pg/m3
(1998-) PMio25=4 | PMio25=1.012 per | 0.985 | 1.040
PMio-25=9. | .4-16.2 5pg/m3
1 (1998-) (3-d moving avg.)
Wellenius » 9 US cities 65< yr e - i | PMwo | 32.69 IQR: [ischemic] 1.03% 0.04 2.04 2-stage
(2005b) 1986-1995 PR AR (SD 19.75) | 18.88-41. | [hemorrhagic] hierarchical
84 -0.58 % -5.48 4.58 1st:
per 22.96pg/m3 case-crossove
(random-effects r
meta, lag 0) 2nd:random-
effects meta
Langley-Turn | Maine (ME) i B APBE « | PMio
baugh & APt BE=2
(2005) 1980-2001
Shk:
2000-2001

54




A R IR E 95%C.I. 77
B 1N H e "R b AR b U 27 #EEE HY | T v
JEE fatE / TR R
ug/ms3 /ug/m3 WE
Peel & (2005) | Atlanta (GA) PR g | PMio | PMio 27.9 | 10th %-90t | PMuo : GEE
1998-2000 Moz PMss | (SD12.3) |[h% RR=1.014 [ b%E] | 1.004 | 1.025 (asthma,
PMa2519.2 range : per 10pg/m3 URI, all
(SD 8.9) PMio= PMa5-organic respiratory)
PMzs-organ | 13.2-44.7 | carbon : GLM
ic carbon RR=1.028 [/ifiZ¢] per | 1.004 | 1.053 (pneumonia,
4.5 PMz.5= 2ng/m3 COPD)
(SD 2.2) 8.9-32.3 | (3-d moving
average)
PMz5-orga
nic
carbon=
2.2-7.1
Wellenius & Allegheny 65+yr 5 oMty | PMio | 31.06 IQR: Single-poll: Case-crossov
(2005a) County (PA) HEIN (SD 20.10) | 16.31-40. | 3.07% (1ag0) 1.59 4.57 er
1987-1999 39 per 24pg/m3
(1.27% 0.66 1.88
per 10pg/ms3)
Low & (2006) New York Mzar ABE | PMio | 23.6 12.52 ARIMA
(NY) -89.53
1995-2003
IQR:
16.09
-30.5
Symons 5 Baltimore 9 oIl | PMas 17.0 0.1-111.9 | Not significant Case-crossov
(2006) (MD) ReRas (8-h mean) TOS8h OR: er
2002 2 (8-h mean) | 1,09 (1ag2) 091 |1.30
(Apr-Dec) 16.0 3.5-69.2
(24-h mean) (24-h mean) | TOS24h, OR:
1.01 (lag2) 0.83 1.23
IQR: per IQR
12.1
(8-h mean)
9.2
24-h mean)

55




BN

Hho 35

e
IR

BB

fATR

TR
/ug/m3

i
/ug/m3

U A7 HEEMH

954%C.I.

TR

ETR

HfF
GES
WE

AT ET L

Schreuder 5
(2006)

Spokane
(WA)
1995-2002

DR AR

VPO B
HEZD

[

PMz 5

10.6 (SD
6.8)

0.93-43.2
3

IQR:
5.8-13.5

[0 ]
1.015 (Oct-Feb) per

10.1pg/m3

0.995 (Mar-Sep) per
5.5ng/m3
IENES e

1.018 (Oct-Feb) per

10.1pg/m3

1.009 (Mar-Sep) per
5.5ng/m3

0.968

0.969

0.985

0.994

1.063

1.021

1.052

1.025

GAM

Dominici 5

(2006)

204 US
counties
1999-2002

65< yr
65-74 yr
75+ yr

fEER - MK
EE /YN

PMa25

13.4

IQR:
11.3-15.2

1.28% [DA4, 65<]
per 10pg/m3

1.21% [AAY &
% 65-74]

per 10pg/m3

0.78

-0.26

1.78

2.67

O3

Bayesian
2-stage
hierarchical
models

Peel & (2007)

Atlanta (GA)
1993-2000

PMio

27.9 (SD
12.3)

loth
-90th %
13.2-44.7

[7EER4%] OR

1.010
(case-crossover)
1.009 (time series)
per 10pg/m3
[#1mE 0 4] OR
1.041 (&M EA)
0.982 (i Ifi £ 1) per
10pg/m3

[A:Eh 5] OR
1.049 (FEIRIHA)
1.009 (B R HE) per
10pg/m?3

1.000

0.998

0.999
0.955

0.969
0.989

1.020

1.019

1.084
1.010

1.137
1.029

Case-crossov
er
Time series
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Burnett % 6 Canadian s« FEZES | PMio | 24-h mean: | 4-102 RR (adj) SOz,
(1997) cities PR BARL PM:s | PMio 1-66 [0a i 45 2] O3,
(metropolitan PMio-2. | =28.4 1-56 PMio: 1.127 NO2
Toronto) 5 PMas.s PM25: 1.128
1992-1994 =16.8 IQR: PMio-25: 1.134
PMio-25=11 | 22(16-38) | per IQR
6 15(8-23) | [ ER-R]
7(7-14) PM;o: 1.110
PM25: 1.109
PMio-25: 1.109
per IQR
Delfino & Quebec >64yr MG BRPE R | PM2s | 1989: 90th %: >64 yr) H[A])F
(1998a) (Canada) KEazL 18.6 (SD 30.0 Estimated PMzs =
1989-1990 9.3) 31.0 25ug/m?
(June-Aug.) Single-poll:
1990: (lag 1 PMz25) ER =
17.9 (SD 13.2 -0.2 26.6
9.7) With Os (lag 1
24-h mean PMz.5):
Est. PMz;5 (lagl) ER
=0.8% -14.4 | 15.8
Burnett & Toronto (ON, | <2 yr SPEREZS | PM2s | PM25=18.0 | IQR : PM:5lag O Os
(2001) Canada) [EEPNE PMio-2. | PMi0-25=16 | PMzs 15.8% (t=3.29)
1980-1994 5 2 =12-22 PM:;lag 0
1-hour max with O3 1.4% (0.24)
mean PMio-25 PMio2s5lag 1
(May-Aug) | =10-20 18.3% (£=3.77)
with O3 4.5% (0.72)
per mean conc.
Chen 5 Vancouver 65< yr COPD AFZ | PMio | PMi1o=13.3 | IQR: RR: GAM
(2004) (BC, Canada) PMzs; | (SD6.1) PMio= PMi=1.13 1.05 1.21 GLM/ns
1995-1999 PMio2. | PM2s=7.7 | 8.7-16.6 | PMs5=1.08 1.02 1.15
5 (3.7 PM: 5= PMi0-2.5=1.09 1.03 1.16
COH | PMio25=5. | 5.0-9.0 COH =1.05 1.01 1.09
6 (3.6) PMio25=3 | per IQR (first 3-d
COH =0.3 |.1-7.3 average)
0.1) COH=
0.2-0.3
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Yang © Vancouver <3yr e g | PMio | PMio PM.o Logistic reg. Case-control
(2004c) (BC, Canada) ZIPNG PMio2. | 13.3 (mn) | 3.8-52.2 | PMio2s5: (Logistic reg.)
1995-1999 5 26.7(mx) (mn) (single-poll, lag 3-d) Case-crossov
PMz 5 7.8-98.6 OR: er
PMio-2.5 (mx) 1.12 (mean) 0.98 1.28 Time-series(
5.6 (mn) 1.13 (maximal) 1.00 1.27 GAM)
13.0 (mx) PMio-2.5
0.0-24.6 (multiple poll, lag
PMa2.s (mn) 3-d)
7.7 (mn) 0.1-59.6 | 1.22 (mean) 1.02 1.48
14.0 (mx) (mx) 1.14(maximal) 0.99 1.32
PMass PMzs5:
2.0-32.0 not significant
(mn)
2.0-87.0
(mx)
Lin » (2005) | Toronto (ON, | <15yr IR Fe 8 | PMio2. | PMio-25=10 | IQR: 6-d average Case-crossov
Canada) gender N 5 .86 (SD 7.00-13.50 | PMio-2.5: OR er
1998-2001 PMss | 5.37) 1.15(%%) 1.02 1.30
PMio | PM25=9.59 |4.50-12.33 | 1.18(%) 1.01 1.36
(7.06) per 6.5pg/m3
PMio 13.00-25.50
=20.41 PMzs: OR
(10.14) 0.99(%) 0.80 1.23
0.81(%) 0.62 1.04
per 7.8pg/m3
PMio: OR
1.25(%%) 1.01 1.54
1.10(%) 0.86 1.42
per 12.5pg/m3
Fung & Windsor (ON, | 65< yr DIEBARE | PMio | 50.6 9-349 PMio 3-day mean GLM/ns
(2005) Canada) <65 yr (SD 35.5) RR:
1995-2000 [<65 yrl 1.5 -3.2 6.4
[65< yr] 1.0 -1.9 4.1
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Anderson (UK) | 0-14 yr PMo PMio: 23.3 | 10th-90th% | Not significant
(2001) 1994-1996 15-64 yr PMzs | PMasi 14.5 | PMao: [ ] GLM
65+ yr PMio25| PMio25: 9.0 | 11.4-38.3 | PMuo: 1.5 -0.7 3.6
PMa2s: (all ages)
6.0-25.8 PMss: 1.2 -0.9 3.4
PM;o-25: (all ages)
4.1-15.2 PMio-25: 0.2 -2.5 3.0
(all ages) per
10th-90th% increase
Medina Greater Paris | <64 yr Doctors’ PMis | 25 (PMis) | 6-96 [ ] GAM
(1997) (France) House BS 21 (BS) 3-150 PMis: RR
ERPURS Calls: 1.10 (<64yr, lag 2d) | 1.04 1.16
1991-1995 asthma, 1.32 (0-14 yr, 0-3 1.16 | 1.51
CV, others days mean)
per 10-50pg/m3
range
McGregor Birmingham PMio |Air mass PCA
(1999) (UK) type 1-6: CA
1988-1994 13.0-38.3
(winter)
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95Y%C..

/pg/m3 /ug/m3
Atkinson London (UK) PMio | PMuo 10th-90th NOg, | Poisson reg.
(1999b) 1992-1994 BS mean=28.5 | IQR: (lag0d.) 03, | GLM
15.8-46.5 | All ages: SOz,
CVD: 3.2% 0.9 5.5 CO
0-64 yr:
CVD: 5.6% 2.0 9.4
THD: 6.8% 1.3 12.7
65+ yr:
CVD: 2.5% -0.2 5.3
THD: 5.0% 0.8 9.3
, All ages
lagl
4.9% 1.3 8.6
,All ages lagl :
8.9% 3 15.2
per 50ug/ms3
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/pg/m3

/ug/m3

95Y%C..

Hajat
(1999)

London (UK)
1992-1994

PMio
BS

PMio mean

28.5pug/m3

10-90th%=

15.8-46.5
ng/ms3

[ C )
9.2%
per 10-90th %ile

4.5%

[ , lag2]
6.4%

[0-14 yr,lagl]
9.2%

[15-64 yr,lag0]
11.7%

[>64 yr, lag2]
per 50pg/m3

3.5%

[ , lag2]
4.2%

[0-14 yr,lagl]
3.7%

[15-64 yr,lag2]
6.2%

[>64 yr, 1lag2]
per 50pg/m3

3.7

-0.6

-1.5

2.8

-1.8

-1.2

0.0

0.5

15.1

11.7

14.6

15.9

26.9

7.1

9.9

7.6

12.9

NOsg,
Os,
SO2

Poisson reg.

Hajat
(2002)

London (UK)
1992-1994

0-14 yr
15-64 yr
65+ yr

PMio
BS

PM10=28.5
(SD 13.7)
BS=12.7
(SD 7.9)

10t8-90th
%:
15.8-46.5
5.5-21.6

PMo Single-poll:

5.7% (15-64 yr)
10.2% (65+ yr)
per 10th-90th %
(lag 2)

2.9
5.3

8.6
15.3

GAM
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95Y%C..

/pg/m3 /ug/m3
Hagen Drammen PMio 16.76 IQR=9.77 | RR: non | GAM
(2000) (Norway) -20.85 1.038 (PM10) 0.991 1.087 | SOsg, | Poisson reg.
1994-1997 1.014(PM1o+benzene)| 0.966 | 1.063 | NOsq,
per IQR VOC,
03
PM10ER=18.3% -4.2 46
2 (+053)
PM10ER=18.3%(ag0) | -4.2 45.4
2 (+benzene)
PM10ER=6.5%(lag0) | -14 31.8
per 50ug/ms3
Fusco Rome (Italy) | 0-14 yr PMis | 66.4 (SD IQR: Not significant GAM
(2001) 1995-1997 15<yr 21.2) 55.3-78.3 | [ ] -1.0 1.4
0.2% (lag0) | -2.2 2.6
0-14  0.2% (lag0)
per 23ug/m3
Atkinson 8 EU cities 0-14 and | Asthma, PMio Median PMio Min | PMioonly: Second-stage
(2001) APHEA2 1564 yr | COPD,all |PMis | PMuo (5 (5 cities): | [ 1] reg.
1988-1997 (asthma) | respiratory | BS cities): 4.3-17.1 1.2% (0-14 yr)
TSP 13.6-53.3 Max: 1.1% (15-64 yr) 0.2 2.3
65+ yr emergency 43.3-131.7 | [COPD+ ] 0.3 1.8
(COPD, | hospital PM;s 1.0% (65+ yr)
all admissions (Paris): PMas [ ] 0.4 1.5
respirato 20.1 (Paris): 0.9% (65+ yr)
ry) 5.8-80.9 | per 10pg/m3 0.6 1.3
Berktas Ankara 24-59 yr PMio | Annual 11-150 Significant Pearson corr.
Bircan (2003) | (Turkey) average: 49 | 13-59 Spearman
1998 14-167 corr.
Mean (SD): | 18-269 Chi-square
Spring: Linear reg.
37.0(27.4)
Summer:
25.7(9.0)
Autumn:
53.4(27.9)
Winter:
78.8(53.4)
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95Y%C..

/pg/m3 /ug/m3
Oftedal Drammen PMwo | 16.6(SD Single-poll 0.990 | 1.053 GAM
(2003) (Norway) 10.2) RR=1.021
1995-2000 per 11.04ug/m3
Vegni Ros Milan (Italy) PMwo | 41.5(SD 5-95th %: | Single-poll 0.83 1.46 Poisson reg.
(2004) 2001.9-2002. 28.2) 13-98 RR: 0.67 1.41
8 1.10 ( )
34 median 0.97 ( )
per 5-95th %ile
Sunyer 7 EU cities <65 yr PMio 14-52 27-85 [ ] 0.7 1.8 GAM
(2003) APHEA2 65< yr (Paris: | (median) (90th%) 1.3% (65< yr)
1990-1996 PMis, per 10ug/ms3
Milan (4 cities)
and
Rome:
TSP)
Atkinson London (UK) | 0-14 yr PMio | PMio: 28.5 | PMuo: Single-poll Poisson reg.
(1999a) 1992-1994 15-64 yr BS median: 6.8-99.8 | PMio:
65+ yr 24.8 0th-90th% | [ 12.97% 0.83 5.16
range: (all ages, lag 1d)
BS:12.7 30.7
Median: [ 15.35% -1.77 | 9.05
10.8 BS: (all age, lag 1d)
1.6-69.8 per 30.7ug/m3
0th-90th%:
5.5-21.6
Thompson Belfast (UK) PMio | Warm IQR 1.05 [lag 0] 1.00 1.11 Poisson reg.
(2001) 1993-1995 season: Warm 1.10 [lag 0-1] 1.03 1.16
24.9 season: 1.09 [lag 0-2] 1.01 1.16
(SD 13.7) | 16-29 1.08 [lag 0-3] per 1.00 1.17
Cold Cold doubling
season: season:
31.9 19-37
(SD 24.3)
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/pg/m3

/ug/m3

95Y%C..

Hajat
(2001)

London (UK)
1992-1994

<1-14 yr
15-16 yr

PMio
BS

PMio 28.5
(SD 13.7)

BS 12.7
(SD 7.9)

10-90th
percentile
PMio
15.8-46.5

BS
5.5-21.6

Single-poll
PMio :

17.4% (<1-14 yr,
cumulative 0-3)
20.2% (15-64 yr,
cum. 0-6) per
10-90th %

BS:

8.5% (<1-14 yr, cum.

0-6)

10.6% (15-64 yr,
cum. 0-6) per
10-90th %

6.8

14.1

-5.4

3.9

29.0

26.6

24.4

17.8

GAM

von Klot
(2005)

5 EU cities
1992-2001

35-79 yr

PMio
PNC
(2001
y data
only)

14.6-52.2

[
]

RR:

1.021(PM.0)

per 10ug/ms3

1.026 (PNC)

per 10,000 /m3

1.004

1.005

1.039

1.048

Poisson reg.

Buchdahl
(2000)

Lewisham
(London, UK)
1995-1996

<16 yr

PMio

24.9 ppb
(SD 14.6)

19.7(autu
mn)-32.2(
winter)

Not significant
1.10 (<2 yr, lag 2d)

1.00

1.21

Poisson reg.

Le Tertre
(2002)

8 EU cities
APHEA

All ages
65+ yr

PMio
BS

PMio=
15.5-55.7
BS=
12.5-38.7

[ ]
PMio:

0.5% (all ages)
0.7% (65+ yr)
BS:

1.1% (all ages)
1.3% (65+ yr)
per 10pg/m3

[ ]
PMio:

0.8% (65+ yr)
BS:

1.1% (65+ yr)
per 10pg/m3

0.2
0.4

0.4
0.4

0.3

0.7

0.8
1.0

1.8
2.2

1.2

1.5

GAM
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95Y%C..

/ug/ms3 /ug/ms3
Rosas Mexico City <15yr PMaio [PMao] [PMao] Log-regressio
(1998) (Mexico) >59 yr TSP wet season: | wet n GLM
1991 56 25-108
dry season: | dry:
98 31-183
[TSP] [TSP]
wet: 78 wet:
dry: 156 34-266
dry:
37-346
Pino  (2004) | Santiago 4-month PM2s | 52.0 IQR: 5% (lag 1d) 0 9
(Chile) (SD 31.6) 27-71 9% (lag 9d) 6 12
1995.4-1996. per 10pg/m3
10
Santiago <15yr PM2s | PMzs PM2s 11 4.4
Ilabaca (Chile) PMaio 10-111 2.7%
(1999) 1995.2-1996. (Sep-Apr) [ , lag 2d] 1.7 12.0
8 10-156 6.7%
(May-Aug) [ , lag 3d]
per 45ug/ms3
Ostro Santiago 3-15yr PMao 108.6 18.5-380 | Single-poll: Os
(1999a) (Chile) <L2yr [ ]
IQR: 2.5% (<2 yr) 0.2 4.8
70.3-135.5 | (lag 3-d)
3.7% (2-15 yr) (lag 0.8 6.7
3-d)
per 50ug/ms3
Two poll:
2.2% (<2 yr) 0 4.4
(lag 3-d)
3.7% (3-15 yr) (lag | 0.9 6.5
3-d)
per 50ug/ms3
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/ug/ms3 /ug/ms3
Gouveia Séo Paulo <5yr PMuo 64.9 18.4-231.8 | Single-poll: Linear reg.
Fletcher (Brazil) (exclude (SD 32.7) RR 0.985 1.099 Poisson reg.
(2000a) 1992-1994 <28 IQR: 1.040 [ ] 0.984 |1.121
day-old) 42.9-755 | 1.050[ ] 1.013 | 1.180
1.094 [ ,
< 1yr] 0.923 1.198
1.052 [ ]
per 98.1ug/ms3
Braga Sao Paulo <13yr PMuo 66.27 26.7-165.4 | no-co-poll O3, | GAM
(1999) (Brazil) (SD 26.13) [ ] SOz, | GLM
1992.10-1993 GLM: CO,
.10 (0-5d lag avg.) ER = NO:2
8.9% per 50 ug/m3 | 4.6 13.4
GAM
(0-5d lag avg.) ER =
8.3% per 50 pg/m3 4.1 12.7
Lin  (1999) | S&o Paulo <13yr PMwo | 65 15-193 [ ] Os, | GLM
(Brazil) (SD 27) 21.7%( ) 18.2 25.2 SOz, | -Gaussian
1991-1993 28.8%( 21.4 36.7 CO, | linear reg
[ ] NO:2 | -Poisson
22.8%( ) 12.7 33.9 -polynomial
46.9%( 27.9 68.8 distributed
per 50pug/m3 (0-5d lag
lag mean.)
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/pg/m3 /ug/m3
( )|06yr SPM Pearson
(1995) 1988.1-1991. | 7-20 yr
12
Tanaka ( ) SPM 23.2+13.0 OR for <30 vs. >30 0.61 0.98 Poisson GLM
(1998) 1992-1993 / (Foggy pg/ms3: reg.
( day) (Non-atopic) 0.77
) (Atopic) 0.87 0.75 1.02
15-79 yr 24.8+ 12.4
(Fog-free)
Piver «C ) 0-14 yr PMio | PMio 46 7.3-85.4 | Model risk factor NO: | GLM / GEE
(1999) 1980-1985 15-64 yr (SD 27.1) (SE) ,03
> 65 yr (male) 1.054 (0.104) | 0.85 1.26
(> 65 yr) 1.029 (0.17) | 0.69 1.34
(15-64 yr) 0.568 0.305 | 4.24
(0.305)
Ye (2001) () |65+yr PMio | PMio 46 7.3-185.4? | Coefficient estimate NOg,
1980-1995 (SD 27.1) (SE): 03
[ 10.003(0.001) |0.001 |0.004 | SOs,
(lag 0d) (0]0)
[ 10.006 | 0.001 | 0.01
(0.002) (lag 2d)
[ 10.003(0.001) | 0.002 | 0.005
(lag 0d)
() |040yr SPM | 50(SD 30) | 8.1-300 Correlation
(2001) 1990.1-1991. coefficient
12 (original series)
-0.0629
(trend) -0.1101
Garty Tel Aviv 1-18 yr Partic | 45 Pearson
(1998) (Israel) ulates Multiple reg.
1993
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/pg/m3 /ug/m3
Wong 12 PMwo | 50.1 IQR [ ] NOg, | Poisson reg.
(1999) ¢ ) 30.7- 65.5 | RR=1.006 Os
1994-1995 median per 10pg/m3 SO2
45.0
[ ] 5.1 11.5
All age: ER=8.3
0-4yr: ER=9.9 5.4 14.5
5-64yr: ER=8.8 4.3 13.4
65+ yr: ER=9.3 5.1 13.7
per 50pg/m3
Chew (Singapore) TSP
(1999) 1990-94 /
Wong 15 yr PMio 44.1 RR=1.03 Poisson reg.
(2001b) 1993-1994 per 10pg/m3
Hwang 50 PMio Poisson reg.
Chan (2002)
Lee  (2002) <15 yr PMio |64 IQR: RR=1.07 1.04 1.11 GAM
1997.12-1999 (SD 31.8) | 40.5-80.9 | per 40.4ug/m?
12
Masjedi Tehran (Iran) | Adult PMwo | 108.41 14.5 multiple
(2003) 1997.9-1998. COPD (SD 59.55) | -506.60 stepwise
2 regression
Yang ( ) PMao 78.82 20.50 Single-poll: 1.316 1.573 Case-crossov
(2004Db) 1997-2000 -217.33 | OR: 1.433 | 1.715 er
1.439 >25 )
1.568 (<25 )
per 66.33ug/m?3
Hosseinpoor Tehran (Iran) PMio | 97.81 12.26 RR=1.00451 0.9998 |1.00906 Poisson reg.
(2005) 1996-2000 (SD 80.87) | -2254.68 | per 10ug/m3
(lag 1) p=0.051
IQR:70.46
-113.75
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/pg/m3 /ug/m3
Wong «C ) 65+ yr PM.o 151.8 : [, 15-64yr] Poisson reg.
(2002a) Lndon (UK) London: 14.1-163.8 :-1.1(lag 0d) -2.1 0.0
28.5 London: London: 2.2(Ilag 2d) | 0.8 3.6
6.8-99.8
(median) [ , 65+ yrl
1 46.8 10th -90th%,) :0.7(lag 0d) 0.3 1.0
London: : London: 1.5(lag 3d) | 0.8 2.2
24.8 24.7-87.2
London: [ , all ages]
15.8-46.4 :0.5(lag 0d) 0.2 0.9
London: 1.1(lag 0d) | 0.5 1.5
[ITHD, all ages]
:0.5(lag 2d) -0.1 1.0
London: 0.3(lag 3d) -0.5 1.0
per 10pg/m3
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Morgan & Sydney Wi . PMio | PM(bscat/1 | PM(bscat/ | Log RR (from 10th to | -2.34 | 5.10 Poisson reg.
(1998a) (Australia) COPD AF% | PMz2s | 04m): 104m):0.0 | 90th % increase,
1990-1994 0.32 (SD 1-3.72 PM25 3.6-18 ug/m3 ;
0.24) PM.o 7.2-36)
iR | [hE] 1.31(15-64 yr,
MEEEIL | 1T lag 0d)
PM:5=9.6 PM25=0.3 | [COPD] 2.41(65+ yr, | -0.90 5.84
PM10=19.2 |-111.6 lag 0d)
PM10=0.6- | [.LMig] 2.82(65+ yr, 0.90 4.77
223.2 lag 0d)
McGowan & Christchurch | 44 EER%s + ' | PMuo 25.17 3.37% [FE,lag2] 2.34 4.40 GAM
(2002) (NZ) N ETIYN 1.26% [, 1lag0] 0.31 2.21 CIAEIN T
1988.6-1998. | /NE per 14.8ug/ms3
12
Johnston % Darwin e EEE S | PMao 20.84 2.0-70.0 | RR=1.20 1.09 1.34
(2002) (Australia) (95%CT:20. per 10ug/m3 1.46 3.90
2000.4-2000. 30, 21.38) RR=2.39
10 (>40ug/m3)
Simpson & Brisbane, e g « 96 | PMio | PMio: GAM
(20052) Melbourne, BRERR B | PM2s | 16.3-18.2 GLM
Perth, [ PMzs Penalized
Sydney 7.5-9.3 spline
(Australia) Random-effec
1996-1999 ts meta
Barnett & 5 Australian | <1yr M SR | PMas | PMio: IQR: UitiZe+2adExiE %] | 0.1 4.7 Case-crossover
(2005) cities, 1-4 yr N PMio 16.5-20.6 PMo: PM3 (4 cities): Random-effec
2 New 5-14 yr PMs s 7.5 2.4%( 1-4yr) ts meta
Zealand <14 yr 8.1-11.0 PMa 5
cities, 3.8 RUEIN T 1.0 3.8
1998-2001 PMa (4 cities):
2.4%(0yr)
PMio (5 cities): 0.1 3.8
1.9%(5-14yr)
per IQR
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Barnett & 7 cities in 15-64 yr | TEERAREAE | PMas | PMas: (65< yr): Case-crossov
(2006) Australia and | 65< yr N PMio | 8.1-11.0 PMzs : er
New Zealand PMio : 1.3% [total CV] 0.6 2.0 Random-effec
1998-2001 16.5-20.6 1.9% [cardiac] 1.0 2.7 ts meta
3.6% [cardiac-fail] 1.8 5.4
1.6% [IH] 0.7 2.4
2.7% [MI] 1.3 4.2
per 3.8ug/m3
PMio
1.1% [cardiac] 0.2 2.0
3.4% [cardiac-fail] 2.1 4.7
per 7.5pg/m3
Chen 5 Brisbane R 2 | PMo | 17.70(SD Single-poll 1.1 6.9 FABE 3T
(2007) (Australia) N 6.14) 4% per 10ug/m?3
1998-2001 (Model I,
primary
method)
Lam (2007) New South <6 yr p g | PMas | PM25:10.46 | Mean: Not significant ARIMA W%
Wales =% PMo PMi0:17.93 | PM25=1.0 |
(Australia) 0-98.20
2001-2002 PM10=3.6
0-95.10
Max:
PMs2s5=1.2
0-308.10
PM10=3.2
0-373.90
Ren & (2006) | Brisbane NpUE 2% « 0> | PMiwo | 15.84 2.5-60
(Australia) IIKES/IUN IQR:
1996-2001 7 (median) 11.9-18.7
14.8
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95Y%C..

/pg/m3 /ug/m3
Lippmann Detroit, (MI) | 65+ yr PMio, | 1992-1994: | IQR: PMio: per 50ug/m3 GAM
(2000) 1985-1990, PMa25 PM10=31 PM10=19 PMz:5, PMio-25: per
1992-1994 PMio-25| PM25=18 PM25=11 | 25ug/m3
PMio-25=13 | PMio-2.5=9

[ ]

8.9% (PM.o) 0.5 18.0

4.3% (PMz.5) -1.4 10.4

10.5% (PMio-2.5) 2.7 18.9

[ , PM alone, lag

1]

22% (PMio) 8.3 36

13% (PMz.5) 3.7 22

12% (PM1o-2.5) 0.8 24

[ , with Os, lag 3]

24% (PMio)

12% (PMz.5) 8.2 43

14% (PM1o-2.5) 1.7 23

0.0 29
Schwartz Chicago (IL) | 65< yr PMio | 36(Median) [ I: 0.93 1.61 GAM
(2001) 1988-1993 1.27%(0-1d)
0.27 3.21

[COPDI:

1.45%(0-1d) 1.33 2.68

[ 12.00%(0-1d)

per 10pg/m3

COPD 2

(-60 )
Spokane PM, PMz5: RR: 0.97 1.04 CcO
Slaughter (WA) PMas 10th90th 9% | 1.01(lag 1) per PoissonGLM
(2005) 1995-2001 PMo =4.2-20.2 | 10pg/m? with natural
splines

73




95Y%C..

/pg/m3 /ug/m3
Dab (1996) | Paris PMi3 PMis: 50.8 | PM1s per 100ug/m3 Poisson reg.
(France) BS 5-95t %! | [ 14.5%(lag 0) | 0.4 8.7
1987-1992 19.0-137. | [COPD]-4.6%(lag 2) |-12.7 | 4.3
3 [ ] -25%(ag2) |-9.8 |54
Wordley Birmingham PMio 25.6 2.8-130.9 | 2.4% [ ] (lag 0) 1.1 3.7 Multiple
(1997) (UK) 2.1% [ 1 Qag 0) | 0.03 4.1 linear reg.
1992-1994 33%[ 1(dag2 |07 6.2
51% [ 1(ag3) 2.7 8.5
per 10pg/m3
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95%C.I.

, 24h
(_ )/pg/m?3
Ostro Denver (CO) | 18-70yr | PMzs, 21.97 PMzs Sulfate, Multiple
(1991) 1987-1988 asthmati | (0.51-73.08) p<0.10 Nitrate, reg.
c SOz, time-series
HNOs3,
SH+,
Roemer Wageningen, | children | BS:2-120 [PEFR] 34 ml/s per 50ug/ms3 59 SOz, NO:2 | PEFR Autoregress
(1993) Bennekom asthmati | PMio: 6 days above ive logistic
(the c 110, 30-144 SEM) regression
Netherlands) [PEF( NIES) Mmultiple
1990.12-1991 -0.041 L/min/pg /m3(0.015) linear
3 [PEF( )Jlag0 regression
-0.028 L/min/ug /m3(0.016)
Wageningen Dec25
1990-Marl7 1991
[asthma attack lag0] :
0.004(0.009)
[wheeze lagO0]
0.027(0.010)
[Bronchodilator use lag0]
0.023(0.008)
Dusseldorp Wijk aan Adults(2 | PMuo [ ] Fe PEFR Multiple
(1995) Zee, 6-79 yr) | Wijk aan Zee: 53.7, | +50% (lag 2) linear reg.
Ijmuiden COPD 4.4 -137 /100ug/ms3
(the Ijmuiden: 50.1, [PEFR] Evening -0.0057
Netherlands) 1.6-130.5 L/min/pg/m3 (lag2)

1993,
Oct-Dec

Morning -0.0092 L/min/ug/m3
(lag0)

PMiot+Fe:

Evening -0.0053 L/min/ug/m3
(lag0)

Morning -0.0096 L/min/ug/ms3

(lag0)
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95%C.I.

, 24h
(_ )/pg/m?3
Ostro Los Angeles | 7-12 yr PMio: 56, 20-101 [Shortness of breath] +O3 O3, NOg2, Logistic reg.
(1995) (CA, US) African- 1.58% per 56ug/ms3 1.05 2.3 SOz Using GEE
1992, America method
summer n
asthmati
c
Peters Erfurt, Children | PM1o combined : [PEFR] per IQR : SOz, TSP, | PEFR Linear reg.
(1996) Weimar : (Concurrent IQR: (concurrent day) PSA
(Germany) asthmati | 52) children=-0.43% -0.82 -0.03
Sokolov c (5-day mean IQR: Adults= +0.07% -0.31 +0.45
(Czech) Adults: 48) (5-d mean)
1990-1992 history Children=-0.43% -0.82 -0.04
of Adults=-0.43% -0.96 +0.10
asthma
[ ] per IQR :
(concurrent)
children=+0.8% -7.8 +9.4
Adults= +7.0% -2.6 +16.6
(5-d mean)
Children= +6.1% -6.8 +19.1
Adults= +14.6% +0.1 +29.1
Romieu Mexico City | 5-13yr |[PMao: 166.8 (29, 363) [LRI] Os PEFR GEE
(1996) (Mexico) asthmati | PM2s: 85.7 (23, 177)| PMuo :
1991-1992 c OR=1.08 (lag0) 1.04 1.15
/20 pg/m3
PMzs:
OR=1.21 1.08 1.35
(7-d moving avg)
/10 pg/m3
[PEFR]
Morning -2.13 L/min/10pg/m3 | -3.73 -0.53
(lag0) -3.36 -0.49
Evening -1.93 L/min/10ug/m3
(lag0)
Delfino San Diego 9-16 yr PMz2s : 24.8 (6.5, no data Random-eff
(1996) (CA, US) asthmati | 66.5) ects
1993, c autoreg..
Sep-Oct
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Thurston Connecticut | 7-13 yr PM2s no PM analysis O3 Poisson
(1997) River Valley | asthmati | Sulfate, H+ reg.
(CT) c
1991-1993,
June
Gielen Amsterdam 7-13 yr PMaio : 30.5 (16.0, Prevalence ratio O3, NO2 PEFR Multiple
(1997) (the Asthmat | 60.3) [LRS] 5-d mean: linear reg.
Netherlands) | ic or BS (site2) : 13.6 (3, | PMuio: 1.47 (p < 0.10) 1.00 1.94
1995, with 37) BS:2.30 (p <0.05) 1.22 3.38
May-July respirat [Bronchodilators] 1.14 1.76
ory PMuo : 1.45 (lag2, p < 0.01) 1.16 2.06
problem 1.61(5d-mean, p <0.01) 1.09 2.23
s [URS] 5-d mean:
BS: 1.66 (p < 0.05)
Harré Christchurch | 55-83 yr | PMwo: (IQR: 35.04) | [PEFR]lag1: NO2 SOz, | PEFR Log-linear
(1997) (New COPD +0.05% (am) -0.35 +0.44 | CO reg.
Zealand) -0.15% (pm) -0.40 +0.11 Poisson reg.
1994 / 35.04pg/ms3
[chest symptoms] lag 1: 1.07 1.78
RR=1.38
/ 35.04ug/ms3
Hiltermann Bilthoven 18-55yr | PMuo : 40 (16, 98) [ ] O3 Linear reg.
(1997) (the Asthmat 44% per 25ug/ms3 PEFR
Netherlands) | ic (wk mean)
1995, Jul-Oct | nonsmok
ing
Pekkanen Kuopio 7-12 yr PMaio: 18 (IQR: 10, | [am PEFR] NO, NO2z, | PEFR
(1997) (Finland) asthmati | 23) PMuo coeff. : SO2, CO
1994, c BS:13 (IQR: 6,16) | Lag?2= -1.13
Feb-Apr UFP/PN: (SE : 0.478, p < 0.05)
4-d avg.=-2.24

(SE: 0.796, p< 0.01)
Excluding 5 high days :
PMao coeff. :

Lag 2=0.179 (SE: 0.760)

4-d avg.= -0.914 (SE: 1.48)
Coeff. and SE are multiplied
by IQR
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Timonen Kuopio 7-12 yr Urban area: [am PEFR] NO2 SOz | PEFR Linear
Pekkanen (Finland) Asthmat | PMio: 18 (IQR: 10, | PMio coeff.: first-order
(1997) 1994, winter | ic 23) Urban asthmatic: autoreg.
Cough BS: 13 (IQR: 6,16) | Lag2=-0.911
Alone (SE: 0.386, p < 0.05)
Suburban area: 4-d mean=-1.81
PMio: 13 (IQR: 8, 18) (SE: 0.643, p < 0.01)
BS:8 (IQR: 2, 11)
Suburban asthmatic:
Lag 2=-1.05
(SE: 0.596, p<0.1)
4-d mean=-3.29
(SE: 1.35, p < 0.05)
Coeff. and SE (x 10)
Peters Erfurt adults PMao: [am PEFR (L/min)], 5-d mean, PEFR Linear reg.
(1997) (Germany) asthmatic | median= 59 per IQR: Logistic reg.
1991.10-1992 | nonsmok | (12-247, IQR: 51) PMio=-1.51 -3.20 0.19
3 ing NCo.01-01: NCo.01-01= -2.55 -3.95 -1.14
median=11230 MCo.i-05=-1.44 -2.53 -0.36
n/cm3
(5-95t%: 920, [pm PEFR (L/min)], 5-d mean,
30780, IQR: 12000) | per IQR: -4.54 -0.08
MCo.1-05: PMpo=-2.31 -6.06 -2.01
median: 44.1 NCo.01-01= -4.04 -3.67 -0.59
(5-95t%: 11.5, MCo.105=-2.13
166.8, IQR: 47.5)
[ 1.1ag O, per IQR : 1.16 1.50
PM1oOR =1.32 0.95 1.33
NCo.0101 OR =1.12 1.06 1.31
MCo.1-05 OR =1.18
Delfino San Diego 9-47 yr PMwo :26 (6, 51) [ ] O3 PEFR Random
(1997b) (CA, US) asthmatic 0.15 inhaler puffs/10ug/ms, effects
1994, p<0.02 longitudinal
May-Jul reg.
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Delfino Alpine 9-17 yr PMao Single-poll: Os GEE
(1998hb) County (CA, |asthmatic| 1h max =57 (30, [More symptomatic], lag 0,
us) 108) OR:
1995, 8hmax=43(23,73) | lhmax =2.24 1.46 3.46
Aug-Oct 24h mean =31 (16, |/47ug/m3
54) 8h max=1.82 1.18 2.81
/ 36ug/ms3
24h mean= 1.50 0.80 2.80
/ 25ug/m3
[Medication use in Less
symptomatic], 5-d moving
avg. :
8h max = 9.66 (asthmatics not | 2.80 33.21
on anti-inflammatory
medications)
Vedal Vancouver 6-13 yr | PMuo: 27.3 [PEF ], 1-4d cumulative lag : PEF Multi-stage
(1998) (BC, Canada) | school North site median : | Entire=-0.27L/min -0.54 -0.01 analysis:
children | 22.1 (9.7, 48.6) Asthma=-0.55L/min -1.05 -0.06 GEE
[range: 10-90th %] /10ug/m3 above the mean
Max : 159.0
[ 1.OR: 0 16
Asthma= +8%
Hiltermann Bilthovern 18-55 BS:6.2 (0, 22.0) [Bronchodilator use], 7-day : O3, NO2 | PEFR Linear reg.
(1998) (the asthmati | PMio : 39.7 (16.4, RRmax= 1.12 /25pg/m3 1.00 1.25
Netherlands) | ¢ 97.9)
1995, nonsmok [ ],1ag O:
summer ing RRmax= 1.17 /50ug/ms3 1.03 1.34
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Neukirch Paris 16-70yr | PM1s :34.2 (8.8, PMais, Entire group : SO2, NO:2 | PEF GEE
(1998) (France) aisthmatic | 95.0) [ ] OR:
1992.9-1993. | nonsmok | BS: 31.7 (6.6, 104.6) | Incidence = 1.73 1.29 2.32
5 ing Prevalence = 1.33 0.99 1.79
/50ug/m3 (lag 6)
[ ] OR: 0.92 25.7
Incidence= 4.86 0.82 154
Prevalence= 3.55
/50ug/m3 (lag 0-6)
PMaus3, Taking Inhaled 3
2-agonists :
1.02 4.02
[ ], OR: 1.12 2.99
Incidence= 2.02
Prevalence= 1.83
/50ug/m3 (lag 4) 0.88 3.46
[ ] OR: 1.33 3.53
Incidence=1.74
Prevalence=2.17
/50ug/m3 (lag 6)
Ségala Paris 7-15yr PMi :34.2 (8.8, PMis /50pg/ms: SOz, NO:2 | PEFR GEE
(1998) (France) asthmatic | 95.0) [ ],1ag 0:
1992, BS: 31.7 (6.6, OR=1.92 (p=0.05-0.10) 0.88 4.21
Sep-Nov 104.6) [ ], lag 3:
OR=1.73 (p < 0.05) 1.17 2.57
[ ], lag 3:
OR= 2.50 (p < 0.05) 1.06 5.48
Roemer 14 EU cities |Children | PMzo: [A PEF] L/min per 100pg/ms3 -0.1 1.1 SO,NOz | PEFR
(1998) 1993-1994, Chronic | 11.2-98.8(mean of AM, lagO, fix effect: 0.5 -0.1 1.1
winter respirator | study period, 14 AM, lag2, fix effect: 0.5 -0.1 0.9
y cities) PM, lagO, fix effect: 0.4 -0.5 0.9
symptoms| BS PM, lag2, fix effect: 0.2
Boezen Amsterdam | 48-73yr | PMuwo [ ] 1.00 1.30 SO,NO2 | BHR Logistic reg.
(1998) (NL) urban; 41.5 amplitude% PEF >5%: PEF
1993-1994 (12.1-112.7) OR=1.14
rural: 44.1
(7.9-242.2)
BS
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Linn  (1999) | Los Angeles | COPD PMwo 33(9-84)
(CA, US)
Tiittanen Kuopio 8-13 yr PM1o median: PMzs: NO2 SOz, | PEFR Multiple
(1999) (Finland) Chronic | 28 (5, 122) [am PEF] lag 1, /IQR: CO, NO2 linear reg.
1995, spring | respirat | Res. PMio median: B = -1.06 L/min Os
ory 17 (0.5, 112) (SE 0.52, p<0.05)
sympto PMaio-25 median: [ ]14-dayavg., /IQR:
ms 8 (0.2, 67) OR=1.48 (p<0.05) 1.02 2.13
PMzs median:
15 (3, 55) PNo.1-10:
PNo.1-1.0 median: [pm PEF] lag 1,/IQR:
538n/cm3 (183, B =-1.56L/min
1190) (SE: 0.72, p<0.05)
PNo.o1-0.1 median:
14700 n/cm3 (6980,
40200)
Grievink Amsterdam 50-70 yr | PMio: [am PEF], (Low serum f3 NO2 SOz | PEFR Logistic reg.
(1999) (the Chronic | 1sty =44 (12, 123) -carotene), 5-day mean:
Netherlands) | respirat | 2ndy =32 (9, 90) PMao:
1993-1995, ory BS : -10% OR=2.19 1.14 4.19
Nov-Feb sympto 1sty =16 (0, 65) -20% OR=3.30 0.40 27.2
ms 2ndy =9 (2, 28) /100ug/m3
Jalaludin Sydney Children | PM1o daytime: 22.8 | [PEFR devi] O3, NO2 PEFR Linear reg.
(2000b) (Australia) wheeze | (SD=13.89,IQR: 12) | PMuo GEE
1994 3 =0.0045 Population
(SE: 0.0125, p=0.72) regression
PM10+0Os3 model
B =0.0051
(SE: 0.0124, p=0.68)
PM1o+O3+NO:2
B =-0.0031
(SE: 0.0127, p=0.81)
Jalaludin Sydney children | PM1o :22.8 Not significant PEFR GEE
(2000a) (Australia)
1994 Jan
Honma ( ) | asthmati | no PM data
(2000) c
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Yu (2000) Seattle (WA, | 5-13yr PMio: 24.7 Single-poll: CO, SOz GEE
us) asthmati | (7.67-86.3) [ ]
1993-1995 c PMi1 :10.4 PMuio, /10pg/m3:
(2.03-61.7) OR= +18% (lag 0) 5 33
OR=+11% (lag 1) 3 20
Penttinen Helsinki Adults median: [PEFR, spirometric] PEFR Linear reg.
(2001a) (Finland) asthmati | PM2s: 8.4 (2.4, PNCo.11:
1996.11-1997 | ¢ 38.3) IQR=6.6 B =-0.84 (SE 0.36)
A4 PMio : 13.5 (3.8, PMy :
73.7) IQR=9.3 B =-0.15 (SE 0.09)
PM1:5.6 (1.0, 22.9) | PM2s:
PNCo.01-0.1 daily : B =-0.12 (SE 0.06)
14500 n/cm?3 (3700, |/IQR,lag1
46500)
PNCo.1-1 daily : 800
n/cm3 (100, 2800)
Ostro Los Angeles | Children | PMuo: 21-119 [ 1] O3, NO2 GEE
(2001) (CA, US) (8-13 yr) | PMzs PMuo :
(African OR=1.25 /17ug/m3 1.12 1.39
America PMzs :
n) OR=1.10/ 30ug/m3 1.03 1.18
Osunsanya Aberdeen 50+ yr median(min-max) /+10pg/m3 PM1o (same day) PEFR PEF
(2001) (UK) COPD PMaio (10 to 20). Cochrane-O
with asthma 13 (6-34):same day | [PEF] rcutt
or COPD 14(8-30) 3d PEF10% OR=1.19 1.00 1.42 regression
mov.avg. [ ] PEF 10%
PMoi1 n/cm3 v
10241 +14%(/+10pg/m3 PMio (same | 1.05 | 1.25 -
(740-60636):same day)) Generalised
day estimating
10379(1564-45932) | [ 1 equations
3d mov.avg.
+31% (/+10pg/m3 PMuo (3d avg) | 1.05 1.63

PMo. :
not significant
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Brauer Vancouver 60+ yr Ambient: [ FEVi(] S0O4%, Og, OLS, WLS
(2001) (BC, Canada) | and PMio : 18 (IQR: 7) Single-poll Cco reg.
1998, COPD PM2s:11.4 (IQR: PMio: -3% Logistic reg.
Apr-Sep patients | 5.5) PMzs: -1%
Personal: /10pg/m3

PM2s: 18.2 (IQR:
10.3)

83




, 24h
( )/pg/m?3

95%C.I.

Penttinen
(2001b)

Helsinki(Finl
and)

Novl, 1996
-Apr 30, 1997

adults
asthmati
cs

Median(min-max)
PM1013.5(3.8-73.7)
PMao.-25
4.7(0.8-49.3)
PM2s:8.4(2.4-38.3)
PM1 5.6(1.0-22.9)
PNC(1000/cm3)
15.6(3.8-48.9)

[ I ]

Not significant

B /IQR
PNC
[PEF deviation( )
-0.77L/min(SEM 0.30)(lagl)
-0.44L/min(SEM
0.44)(+CO,lagl)
-0.51L/min(SEM 0.59)(+NO,
lagl)
-0.98L/min(SEM 0.60)(+
NOz,lagl)

[PEF deviation( )
-0.66L/min(SEM 0.33)(lag0)
-0.46L/min(SEM
0.48)(+C0O,lag0)
-0.80L/min(SEM 0.65)(+NO,
lag0)

-0.45L/min(SEM 0.67)(+
NO,lag0)

[PEF deviation( )]
-0.92L/min(SEM 0.35)(lag0)
-0.72L/min(SEM
0.50)(+CO0O,lag0)
-0.44L/min(SEM 0.69)(+NO,
lag0)

-0.56L/min(SEM 0.70)(+
NOz,lag0)

[PEF deviation( )
PMao: 0.67L/min(SEM 0.31)
(lag0)

PMzo-25 :0.70L/min (SEM
0.30)(lag0)

NO
NO2

CO

PEF

linear
regression
first order
autoregressi
ve

linear model
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Just  (2002) | Paris 7-15yr BS:16.8 (5.0, 60.0) | BS/10ug/m3 NOz2, Os PEFR GEE
(France) Asthmat | PMas : 23.5 (9.0, [ ](lag 0-2)
1996, ic 44.0) OR(incident) =1.36 1.00 1.86
Apr-Jun OR(prevalent)=1.33 1.03 2.10
[ ] 1.35 2.84
(lag 0)
OR(incident) =1.96
OR(prevalent)=1.57 1.10 2.23
(lag0-2) 1.03 4.21
OR(incident) =2.08
OR(prevalent)=4.68 1.45 15.1
PMas : not significant
Delfino (CA, US) 9-19 yr PMao [ ( ) NO2, O3 GEE
(2002) 1996, asthmati | 1h max =38 (12, 69) | 1h max, lag 0 :
Mar-Apr c 8h max =28 (8,57) | OR=0.96( ) 0.25 3.69
24h mean= 20 (7, 42)| OR=1.92( ) 1.22 3.02
/51um/m3
8h max, lag 0 :
OR=0.75( ) 0.18 3.04
OR=1.68( ) 0.91 3.09
3-d mov.avg 8-h max
OR=0.82( ) 0.17 3.94
OR=1.89( ) 1.10 3.24
/38um/m3
24h mean, lag O :
OR=0.80( ) 0.24 2.69
OR=1.35( ) 0.82 2.22
3-d mov.avg 24h mean:
OR=0.75( ) 0.26 2.14
OR=1.75( ) 1.15 2.68
/25um/m3
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von Klot Erfurt 37-77yr | PMio: 45.4 (4.7, [B 2-agonists use], 5-day NO2, SOz, Logistic reg.
(2002) (Germany) asthmati | 172.4) mean, OR : 1.01 1.21 Cco
1996.9-1997. | ¢ PMao.25: 10.3 (-8.7, NCo.o101:1.11
3 64.3) /10000 n/cm3 1.01 1.20
NCo.01-0.1, n/cm3; MCo.o1-25:1.10
17300 (3272, 46195) | / 26pm/m3 0.94 1.09
MCo.0125: 30.3 (3.6, | PM1wo-25: 1.01
133.8) [ 11pm/m3
[corticosteroid use], 14-day
mean, OR :
NCo.01-0.1:1.45 1.29 1.63
[ 7700 n/cm3
MCo.01-25: 1.54 1.43 1.66
[ 20pum/m3
PMio2s: 1.27 1.18 1.37
/ 6.7um/m3
Desqueyroux | Paris Age PMio : [ ], OR: SO2, NOz, GEE
(2002) (France) mean: 28 (9, 84) Lags 3-5=1.21 1.04 1.40 O3
1995-1996 55 yr 23 (6, 63) : 141 1.16 1.71
asthmati 1.03 0.72 1.47
c wtih infection:1.30 1.03 1.65
without :1.52 1.16 2.00
allergic: 1.49 1.17 1.90
nonallergic:1.29 0.94 1.77
regularly scheduled oral
steroids yes:1.41 0.88 2.25
no:1.41 1.15 1.73
/ 10pm/m3
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Mortimer 8 US cities 4-9 yr PMuo: 53 [ ] SOz, NO2, | PEFR Mixed
(2002) (Us) asthmati | (Chicago, Single-poll: O3 linear
1993, c Cleveland, Detroit) | OR=1.26 1.0 1.59
Jun-Aug With Oz : GEE
OR=1.25 0.97 1.61
Multiple poll:(+ Os+ NO2+S02)
OR=1.14 0.80 1.48
/ 20pg/m3 in 2-day avg.
[ PEFR )]
not significant
[ PEFR( )]
lag8 significant
de Hartog Amsterdam 50+ yr PMio: 19.6-36.5 PMzs CO, NO2 Logistic reg.
(2003) (The Coronar | (mean, 3 cities) [ ]OR=1.12 1.02 1.24
Netherlands) | y heart PMzs:12.8-23.4 [avoidance of activities]
Erfurt disease (mean, 3 cities) Incidence OR= 1.09 0.97 1.22
(Germany) NCo.01-01, N/cm3: /10pg/m3  (5-day avg)
Helsinki 17078-21228(mean, | NC0.01-0.1:
(Finland) 3 cities) [avoidance of activities]
1998-1999, prevalence OR=1.10 1.01 1.19
winter /10000/cm? (lag 0)
Gordian Anchorage element | PMio daily: [Medications] Time-series
Choudhury (AK, US) aray 36.11 (2.96, 210.0) PMaiox 100 (21-day moving Regression
(2003) 1994-1997 school avg.): models,
children Coeff.=7.25 adjusted for
asthmati (SE: 2.88) autocorrelat
c Maximum-Likelihood ion
Estimates
Gordian 1992-1994An | asthmati | PM1o: 45.54, 4-565 [ 1 3-6% per 10pg/ms3 multiple
(1996) chorage (AK, | cChildre [ 11 3% per reg.Poisson
us) n 10pg/ms
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Mar  (2004) | Spokane 20-51 yr | PMio-2s: Children[ ]: GEE,
(WA, US) nonsmok | PMio: 16.8-24.5 PMuo: logistic reg.
1997-1999 ers (mean, 3 yr) OR=1.09 (lag0) 1.02 1.16
7-12 yr PMzs: 8.1-11.0 OR=1.08 (lagl) 1.02 1.14
(mean, 3 yr) OR=1.10 (lag2) 1.02 1.18
PMz: 9.8-6.9 (mean, |/10pg/m3
3yr) PMgzs:
OR=1.17 (lag0) 0.98 1.40
OR=1.21 (lagl) 1.00 1.47
OR=1.18 (lag2) 0.99 1.42
/ 10ug/ms3
PMjio-2.5:
OR=1.07 (lag0) 0.96 1.20
OR=1.06 (lagl) 1.02 1.10
OR=1.10 (lag2) 1.02 1.18
/ 10ug/ms3
PMu:
OR=1.20 (lag0) 1.00 1.44
OR=1.24 (lagl) 0.99 1.56
OR=1.21 (lag2) 1.02 1.43
/ 10ug/m3
Adults: not significant
Newhouse Tulsa (OK, 9-64 yr PMz2s: 13.07 (0.50, | multiple reg.: O3, CO, PEFR Linear reg.
Levetin (2004) | US) 29.90) [ 1 B =-0.27 SOz Multiple
2000, Lag1: reg.
Sep-Oct [ 1B=-0.24
[ ] B=-0.30
[ 1B =-0.28
Goss  (2004) | CysticFibrosi PMaio :24.9(20.3-28.9)| [exarcerbation 2 NO2, CO,
sFoundation PM25:13.7(11.8-15.9)| PM1o : +8% 2 15 SO2, O3
National 6+ yr PMzs : +21% 7 33
Patient / 10ug/ms3
Registry
1999-2000
long-term
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DeMeo Boston (MA, | Age PMzs, IQR: [median oxygen saturation] GLM/ns
(2004) us) mean: 6h =13.42 Rest, 6h =-0.173% POS Fixed,
1999, 73 yr 12h =10.81 Postexercise rest, 6h =-0.173% | -0.345 | -0.001 Random
Jul-Aug 24h = 10.26 /13.42pg/m3 effects
48h =10.57 -0.332 | -0.014
B :
() Rest, 6h =-0.769% -1.210 | -0.327
() Rest, 6h =-0.062% -0.248 | +0.123
/13.42pg/m3
Delfino Alpine (CA, 9-17 yr Personal PM: [FEV10] 03, NO2 FEV10 General
(2004) us) Asthmat | 37.9 (3.9, 113.8) Personal PM: linear
1999 (fall) or | ic 1h-max Personal PM=-6.0% -10.5 -1.4 mixed
2000 (spring) Home stationary: /128pg/m3 Fixed,
PMuo in: 24h Personal PM=-5.9% -10.8 -1.0 Random
30.3 (8.7, 74.8) /30pug/m3 effects
PMzs in:
12.1 (2.8, 35.3) Home stationary:
PMao out: PMzs in=-1.6% /6.7ug/m3 -2.8 -0.4
25.9 (6.6, 68.4) PMaio in=-2.1% /16ug/m3 -3.7 -0.4
PMz;s out: PMzs out=-1.1% 24 0.1
11.0 (1.8, 31.0) [7.1pg/m3
Central outdoor: Central:
PM1o TEOM: PMzs out=-0.7% /7.5pug/ms3 -1.9 0.4
29.7 (12.9, 50.7)
PMuio gravimetric:
23.6 (3.2, 48.0)
PMz2s gravimetric:
10.3 (1.7, 29.1)
Koenig Seattle (WA, | 6-13yr PMzs combined: [ NO] NO Linear
(2005) us) Asthmat Combined mixed
2000-2001 ic ambient generated= | ambient = 5.0ppb 0.3 9.7 effects
6.4 (1.3, 22.6) indoor = 3.3ppb -11 7.7
indoor generated= / 10ug/ms3
3.2 (0.0, 33.0)
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Mar Seattle (WA, | 6-13 yr PM2s 1havg.: Distributed-lag : NO NO Polynomial
(2005a) us) asthmati | 8.3 (3h) — 15.2 (8h) | 7.0ppb /10ug/m3 distributed
1999-2002 c Linear-effects model: lag (pdl)
[ NO] Linear
No meds : mixed-effect
1h lag = 6.99ppb 3.43 10.55 S
4h lag = 6.30ppb 2.64 9.97 GLS
8h lag = 0.46ppb -1.18 211 GEE
Silkoff Denver (CO, | elderly PMuo: [FEV10] CO,NO2 | FEV1o Mixed-effect
(2005) us) 1sty=25.1 (4.0, 72.0)| 1sty=1.15L PEF S
1999-2001, 2nd y=29.6 (7.0, 72.0) (SD 0.094) GEE
winter 2ndy=0.92 L
PMzs: (SD 0.089)
1st y=9.0 (1.8, 36.6)
2nd y=14.3 (3.4, 59.6) | [FEV10/FVC]
1st y=42.95%
(SD 2.08)
2nd y=35.97%
(SD 1.97)
Jansen Seattle (WA, | 60-86 yr | All subjects: [ NO] NO Linear
(2005) us) COPD PMaio out =13.47 With asthma : mixed-effect
2002-2003, asthmati | (IQR: 9.53) PMzio out = 5.87ppb 2.87 8.88 S
winter c PM2s out =10.47 PMzs out= 4.23ppb 1.33 7.13
(IQR: 8.87) / 10ug/ms3
BC out = 2.01 (IQR: | BC out= 2.32ppb 1.08 3.57
1.68) / 1pg/m3
Asthma: With COPD :
PMjio out =11.86 PM1o out = 4.45ppb -1.11 10.01
(IQR: 8.77) PM:s out= 3.83ppb -1.84 9.49
PM2zs out = 8.99 / 10pg/m3
(IQR: 7.55) BC out= 1.81ppb -1.00 |4.61

BC out = 1.83 (IQR:
2.22)

/ 1pg/m3
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Lewis Detroit (MI, | School Eastside= 15.7 Single-poll Os GEE
(2005) us) children | Southwest=17.5 [variability PF]
2001-2002 PMao : PMiwo OR, lag 1:
Eastside= 23.0 1.72 (without URI) 0.38 3.06
Southwest= 28.2 1.83 (with URI) -4.26 7.91
(IQR:PMzs=12.5,
PMzio= 19.1)PM2s Two-poll
[variability FEV1.0]
PM2s OR, lag 3-5:
2.21 (not on CSs) 0.26 4.16
2.70 (on CSs) 1.0 4.40
PMwo OR,lag 3-5:
2.92 (not on CSs) 0.74 5.11
3.30 (on CSs) 0.58 6.02
(CSs : Corticosteroids)
Boezen Amsterdam, | 50-70yr | PMuo : AHR+/IgE+ subjects: SOz, NO2 | PEF Logistic reg.
(2005) Mepple, Urban: PMao :
Nurspect 1sty=41.5 (12.1, [URS] OR
(The 112.7) 1.03 (lag 1) 1.00 1.05
Netherland) 2nd y=31.1 (8.8, 1.06 (5-d mean) 1.00 1.11
1993/94, 89.9) / 10pg/m3
1994/95, Rural: [ TOR
winter 1sty=44.1 (7.9, 1.03 (lag 0) 1.01 1.06
242.2) / 10pg/m3
2nd y=26.6 (7.1, [PEF am] OR
96.9) 1.04 (lag 1) 1.00 1.07
/ 10pg/m3
BS:
Urban:
1sty=14.2 (0, 47.8)
2nd y=8.8 (2.0, 28.0)
Jansen Seattle (WA, | 60-86 yr | PMio: 23.34(IQR [ NO] NO Linear
(2005) us) Asthmat | 20.72) (personal) PMaio= 5.9ppb 29 8.9 mixed-effect
2002-2003 ic, PMzs: 10.47(1QR PM2s=4.2ppb 1.3 7.1 s
COPD 8.87) (outdoor) / 10ug/ms3

BC=1.64(IQR 2.05)
(personal)
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Delfino Southern Children | [Riverside] [ NO] NO2 NO Linear
(2006) California Asthma | PMas: Corticosteroids : mixed-effect
(CA, US) 32.78(7.27-98.43) 0.67ppb per EC 0.6pg/m3 (2-d | 0.28 1.07 S
2003, 2004 (personal) mean)
36.63(9.52-87.22)
(central site) 2.47ppb per OC 4.1pg/m3 (2-d | 0.30 4.64
PM:s (EC): mean)
0.42(0.01-6.94) 2.47 (0.30 to 4.64)
(personal)
1.61(0.52-3.64)
(central site)
PMzs (OC):
5.63(1.94-12.38)
(personal)
6.88(4.11-11.62)
(central site)
Rabinovitch Denver (CO, | 6-13yr PMazs TEOM : Morning max, GEE
(2006) us) asthmati | Daily : /12.0pg/m3 ; Urinary First-order
2001-2003, c 1sty=6.5 (2.1, 23.7) | [ ] leukotriene E4 | autoreg.
winter 2ndy=8.2 (1.7, 20.5) | URI adjusted, Linear
Morning max : Aggregate=3.8 (p=0.04) 0.2 7.4 mixed
1sty=15.5 (4, 42) Severes= 8.1% (p=0.003) 2.9 13.4
2nd y=18.4 (4, 46) Mild/moderates= 1.6% -2.2 5.4
PM:zs, Federal Ref: | (p=0.41)
Daily : [urinary leukotriene E4]
1sty=11.8 (4.3, Average = 6.2% (p=0.006) 1.9 10.5
53.5)
2ndy=11.2 (3.4,
26.3)
Schildcrout 8 cities in 5-12yr | PM1o median: PMaio : not significant 0.94 111 SO2,NO2 Logistic
(2006) North athmatic | 17.7-32.4 [asthma symptoms] 0.98 1.05 03 CO, Poisson
America (US, Lag 0=1.02 req.GEE
Canada) 3-day moving sum=1.01
Nov1993-Sep [Rescue Inhaler Uses] 0.97 1.06
11995 lag0 =1.01 0.99 1.05

3-day moving sum=1.02
/25pg/m3
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Raizenne 8-14 yr PM2zs (particle 03,5047,
(1989) sulfates) H+
Hoek Wageningen | 7-12 yr PM10:45 (30-144) [PEF] -0.82 mL/s pg/m3 SOz, NO2 Logistic reg.
Brunekreef (The BS
(1993) Netherlands)
Hoek 4 towns (The | children | PMio :45(14-126) | [FVC]-0.5mL -3.5 2.5 SOg, Autoregress
Brunekreef Netherlands) [FEV] 5.0 mL -1.0 11.0 NO2, ive
(1994) [PEFR] 41.0 mL/sec 12.5 69.5 sulfate,
nitrate,
HONO
Cuijpers Maastricht children | PMao no data Linear reg.
(1994) (The Baseline= 65
Netherlands) Episode= 54
BS:
Baseline= 54
Episode= 24
Neas State College | Children | PM2.1:23.5 (IQR: [PEF] 24h avg. : -1.38 0.35 PEFR Logistic reg
(1996) (PA, US) Non-ast | 16.7) -0.51L/min 1.13 | 1.66
1991, hmatic PMio : 31.9 (IQR: /20ug/m3 | lag 24h
summer 17.7) [ 1
OR=1.37
[20ug/m3 | lag 24h
Scarlett South-east 7-11yr PMuo: 71.0 (20, 150) | [FVC ] O3, NO2 Multiple
(1996) England 1% per range (130ug/m3) (lagl) | 0.3 2.0 reg.
(UK)
1994,
summer
Linn  (1996) | (CA, US) 4th-5th PMs [FvVC , am] O3, NO2 Autoregress
1992-1994 grade Inside schools: 18 0.26mL / 1pg/ms3 0.08 0.44 iv
school (1, 35)
children | Outside schools: 24
(1, 145)
Personal: 41 (18,
100)
PMio
39 (5,107)
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Korrick Mt. 18-64 yr | PM2s: 10 (0.7, 60) [FvC ] 0.2 0.6 O3, NO2 Linear reg.
(1998) Washington | Hikers 0.4% (5 methods)
(NH, US) nonsmok [PEFR ] 0.01 1.6
1991-1992, ers 0.8%
summer / 9ug/m3
Beyer Hettstedt, 6-10 yr PMaio. PMaio, Hettstedt: SO2,NO2 Regression
(1998) Zerbst Het: 40.3 (10.1, 95.1) | [PEF, am] Logistic reg.
(Germany) Zer:32.9 (1.1, 95.2) | 7-day mean : PEFR
1993.10-1994 -0.043 L/min
3 BS: (SE 0.025)
Het: 42.0 (8.0, 17.0) | [PEF, pm]
Zer: 25.5 (0.1, 97.3) | -0.050 L/min
(SE 0.026)
/ 1pg/m3
[ ]7-day mean :
OR=1.191 1.018 |1.393
[URS] lag 2:
OR=1.116 1.033 | 1.206
[LRS] 7-day mean :
OR=1.406 1.014 | 1.950
/ 10pg/ms3
Zetbst:
Not significant
Hoek 5 studies’ 9-12 yr PMio median : [PEF] lag O : PEF Linear reg.
(1998) combined 29-62 (7, 251) Combined=-0.07% -0.10 -0.03
analysis (US) / 10pg/m3
[ PEF 10%
]
Combined= 2.7% 1.6 3.8
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Neas Philadelphia | children | PM2s: 22.2 (IQR [PEFR] L/min PEFR
(1999) (PA, US) 16.2) PMzs
PMaio-25: 9.5 (IQR am: -3.29 -6.64 0.07
5.1) pm: -0.91 per 25ug/m3 -4.04 2.21
PMao: PMzio-25 -11.44 | 2.75
am: -4.31 -4.75 8.44
pm: 1.88 per 25ug/ms3 -14.81 | -1.56
PMaio -7.33 4.44
am: -8.17
pm: -1.44 per 50pg/m3
Gold  (1999) | Southwest 8-11yr PM25=30 Multiple poll, O3 PEFR
Mexico city (9.0-69, IQR 17) [PEF] lag7:
(Mexico) PM10=49 -7.1% -11.0 3.9
1991 (14.0- 87, IQR 25.5) | (PMz2s 17pg/m3, Os ,25ppb
)
Boezen, 1999, | Bodegraven, | 7-11yr PMaio: 29-55(urban) | ( IgE ) PEFR Logistic reg.
Epi_Reportl_ | Meppel, 24-35 (rural) [LRS] lag0
8_034} Nunspeet, PMio: OR=1.32 /100png/m3 1.07 1.63
Rotterdam, BS [>10% evening PEF decrease] | 1.16 1.63
Amsterdam lag0
(The PMzio: OR=1.37/100pg/m3
Netherlands)
1992-1995 BS:+16% /40pg/ms
Frischer 9 Austrian children | PMuo Not significant 03, S0, GEE
(1999) cities 13.6-22.9 (2 wk NO2
(Austria) mean)
1994-1996
van der Zee (The 7-12 yr PMuo: 29-48 (urban) | (PMio 100pg/ms3 5 PEFR Logistic reg.
(1999) Netherlands) 24-35 (nonurban)
1992/93-1995 BS: 6.9-15 (urban) [ ]
/96, winter 5.8-10 (nonurban) 2
[LRS] :+50%
[PEF ]:+80%
[PEF evening] lag0, urban,
OR=1.32 1.04 1.67
[PEF evening] lag0, nonurban, | 1.09 1.80

OR=1.40
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van der Zee Rotterdam, 50-70 yr | PMuio: 29-53 (urban) | BS, lag 0 : 1.05 3.16 Logistic reg.
(2000) Amsterdam, 24-34 (nonurban) [PEF ] 1.01 1.38 PEFR
Meppel, BS: 6.9-14 (urban) OR=1.82
Nunspeet 5.8-10 (nonurban) [URS] 1.01 1.87
(1994/1995). OR=1.18 1.05 4.12
(The / 40pg/ms3
Netherlands)
1992/93-1995 PMuio, 5day-mean :
/96, winter [URS]
OR=1.37
[>20% in PEF mo] lag0
OR=2.08
/ 100pg/ms3
Zhang Vinton (VA, mothers | PMio: 4.9-69.1 [ 1 PMuo-25: 1.06 2.03
(2000) us) PMzs: 3.5-59.7 OR=1.47
1995, PMio-25: 0-19.8 (5pg/m3 15ug/m?3
Jun-Aug
Schwartz 6 US cities, (6 cities) | PMzs: 6 cities: Logistic
Neas (2000) Uniontown grades PMaio-2s : Two-poll PEFR reg.(6 cities)
and State 2-5 Correlation data [LRS] Linear
College (PA, | (PA) only PMzs: reg.(PA)
us) Grades OR=1.29 /15ug/m3 1.06 1.57
4-5 PMio-25:
School OR=1.05/ 8ug/m3 0.90 1.23
children
Uniontown:
[PEFR, pm]
PM21:-0.91L/min -1.68 -0.14
/15pg/ms3
PMio-2.1:+1.04L/min -1.32 +3.40
/ 15pg/ms3
Roemer 9 EU cities 6-12 yr PMio :11.2-98.8 Random effects: PEFR Linear reg.
(2000) 1993-1994, [PEF pm] : Logistic reg.
winter -1.1L/min (lag 1d) -1.8 -0.4
-0.8 L/min (lag 2d) -1.6 0.0

/ 100pg/ms3
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Vichit-Vadaka | Bangkok Children | PMuo OR(/ 45pg/m3) 1.32 1.81
n (2001) (Thailand) Nurses Chulalongkom PMuo
adults Hospital 1.55<( )
83 (40-213) 1.20( ) 1.03 1.39
Odean Circle 1.15( ) 0.99 1.34
104(56-242)
1.43 1.97
1.68( )
1.15( ) 0.99 1.34
1.19( ) 1.03 1.38
PMzs OR(/ 26pg/m3) PMzs 1.29 1.69
Chulalongkom
Hospital 1.48( )
51 (12-122) 1.21( ) 0.96 1.29
Odean Circle 1.16( ) 1.02 1.32
56 (19-118)
1.44 1.90
1.66( )
1.13( ) 0.97 1.31
1.23( ) 1.08 1.40
Howel Northern 1-11yr PMao: 13-23 [ ] Logistic reg.
(2001) England (asthma Combined OR=1.16 1.05 1.28
areas (UK) tic:
1996-1997, 6 | 275/1405 [ 1] 1.02 1.16
weeks children) Combined OR=1.09
0.94 1.06
[Reliever use]
Combined OR=1.00
/10pg/m3  (lag0)
Peacock Medway 7-13 yr PMio : 18.4-22.7 [PEFR], wheezy : NO2, O3, | PEFR Multiple
(2003) District (UK) | School Combined OR=1.114 1.057 |1.174 | SO:2 reg.
1996.11-1997 | children (20% decrement below the GEE

2

median;
5-day average)
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Aekplakorn Mae Mo 6-14 yr PMao : Asthmatics: two-poll. SOz GEE
(2003) (Thailand) Asthmat | 31.92(6.63-153.25) | PMuo: GAM
1997.10-1998 | ics 33.64(4.23-121.80) | [LRS] logistic
A Non-ast | =37.45(6.98-113.33) | OR=1.03 /10ug/m3 0.98 1.09
hmatics [URS]
OR=1.03 /10pg/m3 0.99 1.07
[ ]
OR=1.04 /10pg/m3 1.00 1.08
Non-Asthmatics:
URS
PMzs: Asthmatics:
24.77(4.52-119.21) | PMa2s:
24.89(3.13-90.13) [LRS]
=26.27(3.67-106.86) | OR=1.05 /10pg/ms3 0.98 1.2
[ ]
OR=1.05 /24h avg. 0.99 1.10
Adamkiewicz | Steubenville | <70yr PMzs:19.7 [ NO] NO, NOz, NO GLM
(2004) (OH, US) 70+ yr (IQR: 9.7, 27.4) Single-poll : 0.33 2.57 O3, SO2
2000, nonsmok 1.45ppb /17.7pg/m3
Sep-Nov ers
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Mar Seattle (WA, | elderly PMz2s Healthy Healthy subjects: GEE
(2005hb) us) (healthy, | subject : Decreases in heart rate, small
1999-2001 CVD, Personal=9.3(+ increases in systolic blood
COPD) 8.4) pressure.
nonsmok Combined data only

ers

Indoor= 7.4(x 4.8)

Outdoor= 9.0(z= 4.6)

PMaio

Healthy subject :
Indoor= 12.6(x 7.8)

Outdoor= 14.5(+
7.0)

Nephelometer(PM:.
5. 7pm-4am)

personal

indoor

outdoor

indoor

outdoor

0.37mmHg
-0.20mmHg

0.44bpm

0.92mmHg
0.38mmHg

0.22bpm

-0.81mmHg
-0.46mmHg

-0.75bpm
0.92mmHg
0.63mmHg

0.02bpm

-0.10mmHg
-0.03mmHg

-0.48bpm

0.35mmHg
-0.12mmHg
-0.31bpm

-0.93
-0.85

0.04

-2.04

-1.43
-0.71

-2.34

-1.49
-1.42

-0.95

-0.29

-0.54

-1.37

-0.79
-1.03

-0.91
-0.91
-0.76

1.67
0.46

0.84

3.87

2.20
1.16

0.73

0.57
-0.07

2.78

1.56

0.58

1.18

0.73
0.06

1.61
0.67
0.14
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Pope Utah Valley PMiwo ( [ ] St,Err
(1999h) (UT, US) min<10, =0.78beats/min or Logistic reg.
1995-1996 140<max) / 100pg/ms3 (lag 1-d) 0.27
Sbeats/min 1.04 1.61
OR=1.29 (lag 1-d)
10beats/min 1.35 2.82
OR=1.95 (lag 1-d)
[Spoz] not significant.
Pekkanen London (UK) | 39-63 yr | PMaio: 31.4 (18.3, BS PMi NO2 CO
(2000) 1991-1993 51.4) Not significant
BS:15.4 (7.4, 25.4)
[range: 10-90t %ile]
Peters Boston (MA, PMzs 12.7(5% tile= | 10 1.03 2.62 | NOg, CO, Logistic reg.
(2000a) us) 4.6, 95%tile=26.6) OR=1.64(lag2) /22pg/m3 BC
( 10 | PMwo 19.3(5% tile= | 10 0.98 2.86
7.8, 95%tile=37.0) OR=1.68(lag?2) /29g/m3
1
Peters Boston (MA, PM2s 1h:12.1 1.09 2.02 BC M1 onset Case-crosso
(2001) us) (5%tile=2.6,95%tile | OR=1.48 /25ug/m3 (lag 2-h) ver
1995.1-1996. =29.6)
5 24h: 12.1 OR=1.62/ 20pg/m3 (lag 1-d) 1.13 2.34
(5%tile=4.6,95%tile
=24.3)
PMio 1h:19.4 OR=1.51 /40pg/m3 (lag 2-h) 1.06 2.15
(5%tile=12.8,
95%tile=43.7)
24h: 194 OR=1.66 / 30pg/m3 (lag 1-d) 1.11 2.49
(5%tile=9.4,
95%tile=37.0)
Pekkanen Helsinki adults median(25%-75%) [ST-segment ] 1.42 5.66 NO2z, CO | ST-segment
(2002) (Finland) PM25:10.6(8.1-16.0) | PM25sOR=2.84 1.57 6.92
NCo.11:1200 NCo.11 OR=3.29 1.56 6.32
(910-1670) NCo.01-01 OR=3.14

NCo.010.1:14890
(11050-20880)

(lag 2)
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Holguin Mexico City | elderly | PM2s in: [HRV-HF]/10 pg/m3 NOz2, Os, (HRV) | GEE
(2003) (Mexico) (mean 35.1(14.8, 67) -5.0% SOz, CO
79 yr) PMzs out: Indoor B =-0.049 -0.090 | 0.007

37.2 (8.8, 85.0) Outdoor f =-0.023 -0.058 | 0.010

PM:2;s total [ ]

exposure: HRV-HF=-7.1%

30.4 (2.90, 61.8) /10ug/m? (lag 0)

( ) PPAH(PM2s InHF

(2003) 2002, ): PPAH
Oct-Dec 32 ng/m3

Zanobetti Boston (MA, | 39-90yr | PM2s :10.2 (4.2, [resting systolic] Mixed-effect

(2004) us) (mean 17.6) +2.68 mmHg 0.04 5.38 S
1999-2001 61) [range: 10-90t" %ile] | [resting diastolic]

Cardiac +2.82 mmHg 1.26 441
rehabili [resting mean arterial]
tation +2.76 mmHg 1.07 4.48
/10.5pg/m3  (5-day avg.)
persons with resting
HR>=70bpm 2.99 17.2
[ diastolic during exercise] (2.11) | (12.11)
9.9%(7.0 H )
[ mean arterial during
exercise] 0.1 9.4
4.6%(4.3mmHg) (0.04) |(8.79)
[systolic]
0.74 Hg -5.54 7.33
/13.9ug/m3 (2 days avr)

Liao  (2004) | (US 4 study | 45-64 yr | PMuo (lagl), per 03,CO, Multivariab
centers)Athe 24.3 (SD=11.5) 11.5pg/ms: NOz2, SOz le Linear
rosclerosisRi [HF, 0.15-0.40HZ] : regression
sk in -0.06ms2 (SE 0.018)

Communities
(ARIC)Study
4th cohort
examination
1996-1998

[LF, 0.04-0.15Hz]:
-0.02ms?(SE 0.018) :
[SD of normal RR]
-1.03ms(SE 0.31)
[HR]

0.32bpm (SE 0.158)
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Dales (2004) Toronto (ON, | 51-88 yr | PM25: 19.94 [SDNN] CcoO Linear
Canada) Coronar | (3.7-146.4) B mixed-effect
y artery slope = -0.000 -0.002 | 0.000 S
disease p=0.20
B
slope = 0.000 -0.001 | 0.001
p=0.93
Sullivan (WA, US) with/wit | PMio, lag 0: PMuo , lag O: CO, SOz | primary Logistic reg.
(2003) 1985-1994 hout 28.05 (7.38, 89.83) OR =1.05 0.87 1.27 cardiac arrest
heart PMzs, lag O /16.51ug/m3
disease | (nephelometry): PMzs , lag O:
0.71 (0.05, 5.99) OR,all cases = 0.94 0.88 1.01
all cases
OR(lagl) 0.94 0.88 1.02
heart disease
OR(lagl) 0.97 0.89 1.07
heart disease, current smoker
OR(lag2) 1.29 1.06 1.55
/13.8ug/ms3
Sullivan King County 1h before Ml onset: | OR-=1.01 0.98 1.05 CO, SOz Logistic reg.
(2005) (WA, US) PM2s:12.8 Previous congestive heart 0.97 1.16
1988-1994 (2.0, 147) failure
PMwpo: 28.3 OR=1.06
(4.5, 372) /10pg/m3 (1h avg before Ml
onset)
Rich (2004) | Vancouver 15-85yr | PM25:8.2 EC,lag0: 0.86 1.37 CO, SO, Case-crosso
(BC, Canada) | ICD (IQR: 5.2) OR=1.09 (summer) 0.31 1.18 NO2, Os ver
2000 implant | PMwpo: 13.3 OR =0.61 (winter)
ed (IQR: 7.4) PMao,lag0 0.51 4.70
EC: 0.8 (IQR: 0.4) OR = 1.55(summer)
No associations for PM
Rich (2005) | Boston (MA, | ICD PMzs OR=1.19 1.02 1.38 O3, CO, Logistic reg.
us) implant | (daily):median: recent ventricular arrhythmia | 1.04 1.69 NOz, SO2
1995-2002 ed 9.8 (IQR: 6.7,14.5) | OR=1.32
/ 7.8ug/ms3
(lag 0-23h)
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O'Neill
(2005)

Boston (MA,
us)

Age
mean:
55yr
Diabete
sorat
risk

PM2s: 115 (1.1,
40.0)

BC:1.0(0.2,3.7)

PMz.s
[Nitroglycerin-mediated
dilation]

With Diabetes = -7.6%
At-Risk = 0.7%

Type Il Diabete

-8.8

Type | Diabete

-4.8 per IQR

BC

with diabete -6.6%
atrisk -2.0

-12.8
-14.1
-17.0
-19.9
-14.0

-20.9

-2.1
+18.1
0.1
13.1
15

21.3

Linear reg.

Park
(2005)

Boston (MA,
us)
2000-2003

Age
mean:
72.7+
6.6 yr
Male

PM2s:11.4

(0.45, 62.9)

PN conc (n/cm3):
28942 (8538, 74675)
BC :0.92 (0.19, 2.6)

PMz2s

Single-poll

[Logio HF] : -20.8% /8ug/ms3
(48h moving avg)

[Logio LF:HF] : +18.6% /
8pg/ms3 (48h moving avg)
BC(48h moving avg):
[Logio LF:HF] : 13.2%
/0.47ug/m3

-34.2

4.1
-1.1

35.2
29.6

Os, CO,
NO2, SO2

Linear reg.

Schwartz
(2005)

Boston (MA,
us)

1999,
summer

61-89 yr

24h avg

PM2s median:
10 (IQR: 7, 17)
BC median:

1.0 (IQR: 0.8, 1.3)

PMz2s

[r-MSSD]

-10.1% /IQR
[PNNso]-12.7% /IQR
[SDNN]

-2.6% /IQR
BC[SDNN}
-12.7% /IQR
BC:

[SDNN]

-4.6% /IQR (1h avg)

-16.9
-22.5
-6.0

-19.25

-7.2

-2.8
-1.6

0.8

03 CO,
NO2, SOz

Regresson
Linear
mixed
effects
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Ebelt Vancouver COPD Ambient conc. Mixed-effect
(2005) (BC, Canada) 16 PMao : 17 (7, 36) s model
1998, 54-86 yr | PMio-25 / calculated: | [FEV1.0] Mean :
summer (mean 5.6 (-1.2, 11.9) 1.16L (SE 0.50)
74 yr) PMzs :11.4 [A FEV10] Mean :
( (4.2, 28.7) 0.04L (SE 0.13)
Exposure to [SBP] Mean:
ambient / estimated | 136mmHg (SE 17)
) PMaio : 10.3 [DBP] Mean :
(1.5, 23.8) 74 mmHg (SE 10)
PMzio-25: 2.4 [SVE] Mean :
(-0.4,7.2) 33 beats/min (SE 89)
PMz2s :7.9 [HR] Mean:
9,21.3) 81lbeats/min (SE 12)
[SDNN] Mean :
total personal 94 ms (SE 30)
exposure 16 [R-MSSD] Mean :
PMz2s :18.5 36 ms (SE 23)
(2.2,90.9
Gold  (2005) | Boston (MA, | 61-88 yr | PM2smedian : [ST-segment] O3, CO, | ST-segment Linear
us) 5h =9.5 (3.8, 25.6) PMz2.5 no association NOz, SOz | levels mixed
1999, 12h =9.8 (4.1,25.9) | (Paced breathing) Logistic reg.
Jun-Sep BC median : 5h=-0.02mm -0.04 0.05
5h = 1.28 (0.66, BC:
2.25) (Paced breathing)
12h=1.14 5h=-0.11mm -0.17 -0.04
(1.79, 1.68) (p=0.001)
[range: 12h mean=-0.08mm (p=0.02) | -0.14 -0.01
10-90th %ile ] / 10-90th %ile
Henneberger | Erfurt 52-76 yr | PM2s: 20.0 (2.6, [T-wave] OC, ACP, | ECG GAM
(2005) (Germany) Male 83.7) PMzs (0-5h) : -6.46uV /16.4 | -10.88 | -2.04 CO, NOg,
2000.10-2001 | Ischemi | UFP : 12062 n/m3 pg/m3 SO2
A4 c heart | (2542, 34294) UFP(0-5h) : -5.91pV /10006 | -9.80 -2.01
disease | EC:2.6(0.2,12.4) | n/m3
0C:15(0.3,3.4) [QTc interval]
0OC(0-23h) 5.79msec /0.7 | 1.38 10.19
pg/ms3
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Dockery Boston (MA, | Avg. 64 | PM2s2-day median: CO,0s, Logistic reg.
(2005) us) yr 10.3 (IQR: 7.5, 14.4) | PM25s OR: NOz, SOz
1995-2002 (19-90 BC 2-day median: 1.08 per 6.9ug/m3 (2-day 0.96 1.22
yr) 0.98 (IQR: 0.66, mean)
ICD 1.39)
implante
d
Rich (2006) | analysis ICDs PM2s median: [PAF] BC,CO PAF ( Logistic reg.
Dockery implanted 1h: 9.2 (IQR: 5.6, Hourly OR: O3 NO2 )
(2005) 15.0) 1.41 (lag 0, p=0.22) per 0.82 2.42
24h : 9.8 (IQR: 6.7, | 9.4ug/m3
14.5) Daily OR:
1.13 (lag 0-23, p=0.68) per 0.63 2.03
7.8ug/ms3
Wheeler Atlanta (GA, | 55-73yr | PMzs 4h mean: PMzs [SDNN] EC, NO2,
(2006) us) COPD 17.8 (7, 30.9) COPD only: +8.29% 1.71 | 153 CO, SO, | (SDNN,
1999(autumn | Ml EC 4h mean: /11.65pg/m3 (4 hr) O3 rMSSD,
), 2.3(0.9,4.4) Ml only : -2.89% -7.79 2.27 PNNS50)
2000(spring) [range: 10-90™%ile] | / 8.54pug/m3 (4 hr)
Lanki 5 EU cities PMo: 5 50 PMu1o CO, NOg, GAM
(2006) 5 [Lag0]: RR=1.003 | 0.955 | 1.011 | Os
/10pg/ms3
(12.5, 57.4) 3 [Lag0]: RR=1.003 | 0.994 | 1.012
1992-2000 /10pg/m3
35+ yr 3 Fatal
<75 yr [Lag0]: RR=1.031|1.000 |1.064
/10pg/m3
3 Fatal
75+ yr [LagO]:
RR=1.009 /10pg/m3 0.985 | 1.034
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Sarnat Steubenville | Elderly | PMzs: [ ] SO47,
(2006) (OH, US) (32 ) [1 day, 24h mean] | OR=1.42 0.99 2.04 EC,Os,
2000, 19.6 (3.6, 48.4) /10pg/m3 (5-day mean) NO2,SO2,
Jun-Dec ( 71.2 | [5day ] CO
24 weeks) yr 19.8 (4.9, 38.7) [ ]
(53.5-90 OR=1.02
3yr) /10pg/m3 (5-day mean) 0.63 1.65
nonsmo
king
Baccarelli Lombardia Healthy | PMio 1h median: | [PT] CO, NOz, | PT (
(2007) region,Milan 51.2( ) SOz, O3
(Italy) 436yr |685( ) -0.06 (p<0.05, lag 0) -0.12 0.00 APPT
Jan. 1995- 11-84yr) | 64.1( ) -0.08 (p<0.05, lag 1month) -0.14 | -0.01
Aug. 2005 443 ( )

PMw  APTT
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95%C.I.

Tk o | BT TR, an mERE P S e | T IAA | AREETL
(&PH) /ug/ms T
Ransom & Utah Valley | Children | (34 5 %)) N RS SOz, O3 | KJi Gl
Pope (1992) area (UT, (kinderg | PM1wo :50 Provo School District:
us) arten, 24h max: 365 Kindergarten
1985-1990 school 2.72% (SD 0.66)
1st-6th p<0.01
grade) school 1st-6th grade
+2% (SD 0.465)
p<0.01
(4 JE AT EE 100ug/m?3)
Honma 5 #IEET (HA) | asthmati | Acid fog(fog water Jititd e
(2000) 1995, Jul c DIHTHERDH Y . PM RIEMEAT 4 =
1996, May FLEk 72 L) — A —
Steerenberg & | Utrecht, children | BS: co PEFR PRI G
(2001) Bilthoven 53 (fmHE KT ) O3 FES NO
(the 18 (xK4+) NO:2 SR
Netherlands) SOz
Mar & Settle (WA) | 6-13yr | PMzs ICS inhaler: 5 NO Linear
(2005a) 2000-2001,wi | asthmati Non-association mixed
nter c effects
2001, spring | allergy Non-ICS inhaler: regression
6.9ppb(lag 1h) 3.43 10.55 model
6.3 ppb (lag 4h) 264 |9.97
0.5 ppb (lag 8h) -1.18 2.11
/10 pg/ms3
Polat © Nordrhein + | Children | PM1o PMio : 7 —Z IRl ST\ 72 | TSP & CcoO R REY cross-sectio
(2002) Westfalen (6-7yr) | TSP VY, B ER Os (Mmpa, nal survey
(Germany) mothers Bie L NOx I ER) (ANOVA,
2000, DR SOz LSD)
Feb-Jun FdHb
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95%C.I.

* o | BT TR, oan mERE el 5 | im | | Tobms | T
(&PH) /ug/ms T
Stieb & Toronto (ON, | Age 2-wk avg.: Single-poll : O3, CO, Disability days | AIC
(2002hb) Canada) mean: (All year) (all year) SOz, NO2 GAM
1994-1999, 43.3yr | PMio: 23.6 (37.8) PM1o= +14.5% /9.7pg/im3(lag | -5.3 38.4
biennial (95th %il | PM2s: 12.9 (21.5) | 0) 3.8 43.0
e79.0) | PMio2s:10.8 (18.4) | PM2s= +21.9% /6.6pg/m3(lag | -20.9 |10.4
0)
(May-Sep) PMuo-25=-6.6% /5.7ug/m3 (lag
PMw: 26.4 (39.5) |0) 5.0 |59.9
PMas : 14.2 (22.9) 7.9 79.8
PMio2s: 12.2 (18.8) | (May-Sep) -19.2 421
[range: 95t %ile] PMuo= +23.3% /8.4ug/m3 (lag
0)
PM2s=+39.3% /5.7ug/m?3(lag
0)
PMzio-25= +7.1% /4.8ug/m3 (lag
7)
Bray & London (UK) | Hospital | PMio r=0.289 03,CO,S | &ufn Hiif Pearson’s
(2004) 1997-2002 epistaxis (P <0.001) 02,NO2 corr.
presenta
tion
Sokol & Los Angeles | 19-35yr | PMio: 35.7 (6.8, IQR H7=V | HEFIRER 2%1K FEF R linear
(2006) (CA, US) nonsmok | 101.9) T~ mixed-effect
1996-1998 ing s model
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