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Chapter 11: Traffic-Related Air Pollution and Mortality

Additional Materials: All Analyses

11.1 All-cause mortality

11.2 Circulatory mortality

11.3 Respiratory mortality

11.4 Lung cancer mortality

11.5 Ischemic heart disease mortality
11.6 Stroke mortality

11.7 Chronic obstructive pulmonary disease mortality



11.1 All-cause Mortality

Summary of meta-analysis
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Footnote: The following increments were used: 10 pg/m? for NO,, 20 ug/m?3 for NO,, 1 pg/m? for EC, 10
pg/m3 for PMyo, 5 pg/m?3 for PMys, 5 ng/m3for Cu and 500 ng/m?for Fe. Effect estimates cannot be
directly compared across the different traffic-related pollutants because the selected increments do not
necessarily represent the same contrast in exposure.
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NO;

Primary meta-analysis

NO, - total mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Beelen et al. 2008 NLCS-AIR —=— 1.03 [1.00;1.05] 9.8%
Careyetal. 2013 English National Cohort —°—; 1.02 [1.00;1.04] 10.8%
Cesaroni et al. 2013 Rome Longitudinal + 1.03 [1.02;1.04] 12.2%
Yorifuji etal. 2013 Shizuoka Elderly E —+ 112 [1.07;1.18] 6.1%
Beelen et al. 2014 ESCAPE T 1.01 [0.99;1.03] 10.6%
Crouse etal. 2015 1991 CanCHEC b 1.05 [1.04;1.07] 11.3%
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —‘—f' 1.02 [1.00;1.04] 10.6%
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.99;1.01] 11.7%
Dirgawati et al. 2019 HIMS —E‘— 1.06 [1.00;1.13] 4.8%
Hanigan et al. 2019 45 and Up Study e — 1.06 [0.97;1.16] 2.9%
Hvidtfeldt et al. 2019 DDCH E—°— 1.07 [1.04;1.10] 9.3%
Random effects model = 1.04 [1.01; 1.06] 100.0%
Prediction interval 1 [0.98; 1.10]
Heterogeneity: 1 = 83%, t2 = 0.0006, p < 0.01 ! ! ! !
0.9 1 1.1 1.2

Relative Risk per 10 pg/m3



Publication bias

Standard Error
0.02 0.01 0.00

0.03

0.04
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Footnote: The vertical lines in the funnel plots represent the pooled fixed and random effect estimates.
The vertical dashed line in the middle of the funnel shows the fixed effect estimate. As the Panel applied
a random-effects model, the funnel plot also presents the random-effects estimate with the dotted line.
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Subgroup analysis - by region

NO, - total mortality by region

Study Study Name Relative Risk RR 95%-ClI

North America
Crouse et al. 2015 1991 CanCHEC bl 1.05 [1.04; 1.07]

Western Europe

Beelen et al. 2008 NLCS-AIR —+— 1.03 [1.00; 1.05]
Carey et al. 2013 English National Cohort —— 1.02 [1.00; 1.04]
Cesaroni et al. 2013 Rome Longitudinal L 1.03 [1.02; 1.04]
Beelen et al. 2014 ESCAPE T 1.01 [0.99; 1.03]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.02 [1.00; 1.04]
Hvidtfeldt et al. 2019 DDCH — 1.07 [1.04; 1.10]
Random effects model N 1.03 [1.01; 1.05]

Heterogeneity: /2= 61%, t° = 0.0002, p = 0.02

Asia
Y orifuji et al. 2013 Shizuoka Elderly —+  1.12 [1.07; 1.18]
Yang et al. 2018 Hong Kong Elderly = 1.00 [0.99; 1.01]

Australia/New Zealand
Dirgawati et al. 2019 HIMS — 1.06 [1.00; 1.13]
Hanigan et al. 2019 45 and Up Study 1.06 [0.97; 1.16]
T T 1
0.9 1 1.1 1.2

Relative Risk per 10 pg/m3
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Subgroup analysis - by publication year

NO, - total mortality by publication year

Study Study Name Relative Risk RR 95%-Cl
Before 2008

Beelen et al. 2008 NLCS-AIR [ 1.03 [1.00; 1.05]
After 2008

Yorifuji et al. 2013 Shizuoka Elderly ——  1.12 [1.07;1.18]
Cesaroni et al. 2013 Rome Longitudinal * 1.03 [1.02;1.04]
Careyetal. 2013 English National Cohort —— 1.02 [1.00;1.04]
Beelenetal. 2014 ESCAPE T 1.01 [0.99;1.03]
Crouse etal. 2015 1991 CanCHEC i 1.05 [1.04;1.07]
Yang et al. 2018 Hong Kong Elderly -+ 1.00 [0.99;1.01]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.02 [1.00;1.04]
Hvidtfeldt et al. 2019 DDCH —_— 1.07 [1.04;1.10]
Hanigan et al. 2019 45 and Up Study N 1.06 [0.97;1.16]
Dirgawati et al. 2019 HIMS | 1.06 [1.00;1.13]
Random effects model = 1.04 [1.01; 1.06]

|

Heterogeneity: 2= 84%, %= 0.0007, p < 0.01

0.9 1 1.1 12
Relative Risk per 10 pg/m3
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By general population/patient group

NO, - total mortality by population

Study Study Name Relative Risk RR 95%-Cl
General population

Beelen et al. 2008 NLCS-AR —— 1.03 [1.00;1.05]
Careyetal. 2013 English National Cohort = 1.02 [1.00; 1.04]
Cesaroni etal. 2013 Rome Longitudinal = 1.03 [1.02;1.04]
Yorifuji et al. 2013 Shizuoka Elderly —— 1.12 [1.07;1.18]
Beelenetal. 2014 ESCAPE ™ 1.01 [0.99;1.03]
Crouse et al. 2015 1991 CanCHEC - 1.05 [1.04;1.07]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort - 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.99;1.01]
Dirgawati et al. 2019 HIMS — 1.06 [1.00;1.13]
Hanigan et al. 2019 45 and Up Study o s a— 1.06 [0.97;1.16]
Hvidtfeldt et al. 2019 DDCH i 1.07 [1.04;1.10]
Random effects model <= 1.04 [1.01; 1.06]
Heterogeneity: /° = 83%, ° = 0.0006, p < 0.01

Patient group

Jerrett et al. 2009 Toronto Respiratory Cohort —+— > 1.23 [1.00; 1.51]
Maheswaranetal. 2010  South London Stroke Register —" 128 [1.11;1.48]
Tonne etal. 2013 MINAP - 1.01 [0.98;1.04]
Desikan et al. 2016 South London Stroke Register «=—+—"7T—"" 0.94 [0.76;1.17]
Tonne et al. 2016 London MI Cohort -T— 1.05 [0.98;1.12]
Random effects model <|:> 1.09 [0.93; 1.26]
Heterogeneity: 12 = 72%, <> = 0.0089, p < 0.01

[ T T 1

0.9 1 1.1 1.3
Relative Risk per 10 pg/m3



Subgroup analysis - by traffic specificity
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NO, - total mortality by Traffic specificity

95%-Cl

[1.00; 1.05]
[1.02; 1.04]
[1.07; 1.18]
[0.99; 1.03]
[1.04; 1.07]
[1.00; 1.04]
[0.99; 1.01]
[1.00; 1.13]
[1.04; 1.10]

1.04 [1.01; 1.06]

Study Study Name Relative Risk RR
High
Beelen et al. 2008 NLCS-AIR —— 1.03
Cesaroni etal. 2013 Rome Longitudinal = 1.03
Yorifuji et al. 2013 Shizuoka Elderly —_— 112
Beelen et al. 2014 ESCAPE T™ 1.01
Crouse et al. 2015 1991 CanCHEC - 1.05
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.02
Yang et al. 2018 Hong Kong Elderly -+ 1.00
Dirgawati et al. 2019 HIMS — 1.06
Hvidtfeldt et al. 2019 DDCH — 1.07
Random effects model =
Heterogeneity: 1 = 86%, <> = 0.0007, p < 0.01
Moderate
Careyetal. 2013 English National Cohort LN 1.02
Hanigan etal. 2019 45 and Up Study -T 1.06
]
| | | |
0.9 1 1.1 1.2

Relative Risk per 10 pg/m3

[1.00; 1.04]
[0.97; 1.16]
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Subgroup analysis - by risk of bias
Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - total mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl

Low/Moderate

Beelen et al. 2008 NLCS-AIR —+— 1.03 [1.00;1.05]

Careyetal. 2013 English National Cohort —+— 1.02 [1.00; 1.04]

Yorifuji etal. 2013 Shizuoka Elderly —+— 112 [1.07;1.18]

Beelenetal. 2014 ESCAPE T 1.01 [0.99;1.03]

Crouse etal. 2015 1991 CanCHEC -= 1.05 [1.04;1.07]

Yang et al. 2018 Hong Kong Elderly - 1.00 [0.99;1.01]

Dirgawati et al. 2019 HIMS — 1.06 [1.00;1.13]

Hanigan et al. 2019 45 and Up Study S 1.06 [0.97;1.16]

Hvidtfeldt et al. 2019 DDCH —s 1.07 [1.04;1.10]

Random effects model — 1.04 [1.01; 1.07]

Heterogeneity: /° = 86%, t> = 0.0009, p < 0.01

High

Cesaroni et al. 2013 Rome Longitudinal <> 1.03 [1.02; 1.04]

Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort L. 1.02 [1.00; 1.04]

[ T 1
0.9 1 11 1.2
Relative Risk per 10 pg/m3
NO, - total mortality by Risk of bias assessment on selection bias
Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen et al. 2008 NLCS-AIR — 1.03 [1.00; 1.05]
Cesaroni etal. 2013 Rome Longitudinal * 1.03 [1.02;1.04]
Beelenetal. 2014 ESCAPE T 1.01 [0.99;1.03]
Crouse etal. 2015 1991 CanCHEC — 1.05 [1.04;1.07]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.02 [1.00; 1.04]
Dirgawati et al. 2019 HIMS | 1.06 [1.00;1.13]
Hanigan etal. 2019 45 and Up Study 1.06 [0.97;1.16]
Hvidtfeldt et al. 2019 DDCH —_— 1.07 [1.04;1.10]
Careyetal. 2013 English National Cohort —— 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly -+ 1.00 [0.99;1.01]
Random effects model < 1.03 [1.01; 1.05]
Heterogeneity: /% = 80%, v = 0.0003, p < 0.01
High
Yorifuji etal. 2013 Shizuoka Elderly —+ 1.12 [1.07;1.18]
I T 1
0.9 1 11 1.2

Relative Risk per 10 pg/m3
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NO, - total mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low

Beelen et al. 2008 NLCS-AIR — 1.03 [1.00; 1.05]
Cesaroni et al. 2013 Rome Longitudinal * 1.03 [1.02;1.04]
Careyetal. 2013 English National Cohort —— 1.02 [1.00; 1.04]
Beelenetal. 2014 ESCAPE T 1.01 [0.99;1.03]
Crouse etal. 2015 1991 CanCHEC — 1.05 [1.04;1.07]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly T 1.00 [0.99;1.01]
Hvidtfeldt et al. 2019 DDCH I 1.07 [1.04;1.10]
Dirgawati et al. 2019 HIMS —— 1.06 [1.00;1.13]
Hanigan et al. 2019 45 and Up Study 1.06 [0.97;1.16]
Random effects model < 1.03 [1.01; 1.05]
Heterogeneity: /> = 80%, <° = 0.0003, p < 0.01

High

Yorifuji etal. 2013 Shizuoka Elderly — 112 [1.07;1.18]

[ T 1

0.9 1 1.1 12
Relative Risk per 10 pg/m3
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Subgroup analysis - by smoking adjustment

NO,-total mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Beelen et al. 2008 NLCS-AIR = 1.03 [1.00; 1.05]
Careyetal. 2013 English National Cohort el 1.02 [1.00; 1.04]
Yorifuji et al. 2013 Shizuoka Elderly — 1.12 [1.07;1.18]
Beelenetal. 2014 ESCAPE ™ 1.01 [0.99;1.03]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort el 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly = 1.00 [0.99;1.01]
Dirgawati etal. 2019 HIMS — 1.06 [1.00;1.13]
Hanigan et al. 2019 45 and Up Study T 1.06 [0.97;1.16]
Hvidtfeldt et al. 2019 DDCH —— 1.07 [1.04;1.10]
Random effects model = 1.04 [1.01; 1.06]
Heterogeneity: 12 = 80%, <° = 0.0009, p < 0.01

No

Cesaroni et al. 2013 Rome Longitudinal 5/ 1.03 [1.02;1.04]
Crouse et al. 2015 1991 CanCHEC - 1.05 [1.04;1.07]

0.9 1 1.1 1.3
Relative Risk per 10 pg/m3
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Primary meta-analysis

NO, - total mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Nafstad et al. 2004 Oslo men's cohort E —+ 117 [1.11;1.22] 20.6%
Beelen et al. 2014 ESCAPE == 1.02 [1.00;1.04] 23.4%
Stockfelt et al. 2015 PPS - 1.04 [1.01;1.07] 22.6%
Bauleo et al. 2019 Civitavecchia Study —0——-— 0.97 [0.87;1.08] 12.0%
Dirgawati et al. 2019 HIMS —— 1.04 [1.00;1.08] 21.5%
Random effects model —_ 1.05 [0.97; 1.14] 100.0%
Prediction interval [0.86; 1.29]
Heterogeneity: 12 = 86%, = 0.0032, p <0.01 ' ' !
0.860.9 1 1.1 1.25
Relative Risk per 20 ug/m3

Publication bias

According to the protocol publication bias investigation only when sufficient number of studies, eg >10.

Here N=5.

12
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Subgroup analysis — by period

NO, - total mortality European studies published after 2008

Study Study Name Relative Risk RR 95%-Cl Weight
Beelen et al. 2014 ESCAPE —*— 1.02 [1.00;1.04] 57.8%
Stockfelt et al. 2015 PPS —*— 1.04 [1.01;1.07] 26.0%
Bauleo et al. 2019 Civitavecchia Study T 0.97 [0.87;1.08] 1.8%
Dirgawati et al. 2019 HIMS —"‘— 1.04 [1.00;1.08] 14.5%
Random effects model — 1.03 [1.00; 1.05] 100.0%
Heterogeneity: 12 = 0%, 12 < 0.0001, p = 0.44 ! !
0.9 1 1.1

Relative Risk per 20 pg/m3

Notes: All studies published after 2008 come from Western Europe (hence the analysis’ results by year

or region are the same).

13



By general population/patient group

Study

General population
Nafstad et al. 2004
Beelenetal. 2014
Stockfelt et al. 2015
Bauleo et al. 2019
Dirgawati et al. 2019
Random effects model

Heterogeneity: 2= 86%, 2

Patient group

Tonne etal. 2013
Desikanetal. 2016
Tonne etal. 2016
Random effects model

Heterogeneity: %= 0%, = 0,p =045

Chapter 11 Additional Materials

Study Name Relative Risk RR 95%-Cl
Oslo men's cohort —_— 117 [1.11;1.22]
ESCAPE = 1.02 [1.00; 1.04]
PPS —=— 1.04 [1.01;1.07]
Civitavecchia Study 0.97 [0.87;1.08]
HIMS — 1.04 [1.00; 1.08]
I 1.05 [0.97; 1.14]

=0.0032, p < 0.01
MINAP = 1.00 [0.97;1.03]
South London Stroke Register <=+ 0.94 [0.79;1.12]
London MI Cohort -+ 1.03 [0.98; 1.08]
<I> 1.01 [0.96; 1.06]

[ 1 T 1
0.9 1 1.1 1.3

Relative Risk per 20 pg/m3

Subgroup analysis - by traffic specificity

All high traffic specificity

14
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Subgroup analysis — by risk of bias
Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - total mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95% -Cl
Low/Moderate

Nafstad et al. 2004 Oslo men's cohort —F 1.17 [1.11;1.22]
Beelen et al. 2014 ESCAPE == 1.02 [1.00; 1.04]
Stockfelt et al. 2015 PPS —=— 1.04 [1.01;1.07]
Dirgawati et al. 2019 HIMS —F— 1.04 [1.00; 1.08]
Random effects model e — 1.06 [0.97; 1.17]

Heterogeneity: /2 = 89%, t° = 0.0032, p < 0.01

High
Bauleo et al. 2019 Civitavecchia Study «——+1—— 0.97 [0.87;1.08]

0.9 1 1.1 1.4
Relative Risk per 20 ug/m3
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Subgroup analysis - by smoking adjustment

NO; - total mortality by smoking adjustment

Study

Yes

Nafstad et al. 2004
Beelenetal. 2014
Stockfelt et al. 2015
Dirgawati et al. 2019
Random effects model

Heterogeneity: = 89%, i

No
Bauleo et al. 2019

Study Name Relative Risk
Oslo men's cohort —F
ESCAPE il
PPS —
HIMS ——
_
=0.0032, p <0.01
Civitavecchia Study «——+1+——
[|
[ 1 T 1
0.9 1 11

Relative Risk per 20 pg/m3

16

RR 95%-Cl

117 [1.11;1.22]
1.02 [1.00; 1.04]
1.04 [1.01;1.07]
1.04 [1.00; 1.08]
1.06 [0.97; 1.17]

0.97 [0.87;1.08]

14
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PM;5

Primary meta-analysis

PM, 5 - total mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Beelen et al. 2008 NLCS-AIR = 1.03 [0.98;1.08] 8.0%
Krewski et al. 2009 ACS-CPS IINYC v 0.95 [0.84;1.07] 1.5%
Krewski et al. 2009 ACS-CPSIILA e 1.07 [1.02;1.12] 6.7%
Careyetal. 2013 English National Cohort - 1.00 [0.95;1.05] 6.4%
Beelen et al. 2014 ESCAPE —‘— 1.07 [1.02;1.13] 6.7%
Ostro etal. 2015 California Teachers Study =) 1.01 [0.99;1.02] 17.6%
Badaloni et al. 2017 Rome Longitudinal & 1.02 [1.01;1.04] 19.1%
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort [~ 1.03 [1.00;1.07] 11.0%
Yang et al. 2018 Hong Kong Elderly e 1.03 [1.00;1.05] 15.8%
Dirgawati et al. 2019 HIMS 1.07 [0.98;1.16] 3.0%
Hanigan et al. 2019 45 and Up Study + 1.28 [0.91;1.78] 0.2%
Hvidtfeldt et al. 2019 DDCH T 1.13 [1.05;1.21] 4.0%
Random effects model < 1.03 [1.01; 1.05] 100.0%
Prediction interval | [0.99; 1.08]
Heterogeneity: /% = 51%, t> = 0.0003, p = 0.02 ! !
0.75 1 1.5

Relative Risk per 5 pg/m3

Publication bias
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Footnote: The vertical lines in the funnel plots represent the pooled fixed and random effect estimates.
The vertical dashed line in the middle of the funnel shows the fixed effect estimate. As the Panel applied
a random-effects model, the funnel plot also presents the random-effects estimate with the dotted line.
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Study Relative Risk RR 95%-Cl Weight

1.03 [0.98;1.08] 8.3%
095 [0.84;1.07] 2.3%
107 [1.02,1.12] 7.4%
1.00 [0.95;1.05] 7.2%
1.07 [1.02;1.13] 7.4%
1.01 [0.99;1.02] 12.8%
1.02 [1.01;1.04] 132%
1.03 [1.00;1.07] 10.1%
1.03 [1.00;1.05] 12.2%
1.07 [0.98;1.16] 4.1%
128 [0.91;1.78] 0.4%
—— 113 [1.05121 51%

Beelen et al. 2008, NLCS-AIR

Krewski et al. 2009, ACS-CPS IINYC
Krewski et al. 2009, ACS-CPS IILA

Carey et al. 2013, English National Cohort
Beelenetal. 2014, ESCAPE

Ostro et al. 2015, California Teachers Study
Badaloni et al. 2017, Rome Longitudinal
Nieuwenhuijsen et al. 2018, Barcelona Mega Cohort
Yang et al. 2018, Hong Kong Elderly
Dirgawati et al. 2019, HIMS

Hanigan etal. 2019, 45 and Up Study
Hvidtfeldt et al. 2019, DDCH

Filled: Dirgawati et al. 2019, HIMS —'-‘— 0.98 [0.90;1.06] 4.1%
Filled: Hvidtfeldt et al. 2019, DDCH - 0.92 [0.86;0.99] 5.1%
Filled: Hanigan et al. 2019, 45 and Up Study s e— e 0.82 [0.59;1.14] 0.4%
Random effects model > 1.03 [1.00; 1.05] 100.0%

Prediction interval 1 [0.96; 1.09]
Heterogeneity: /% = 58%, <2 = 0.0007, p < 0.01 ! ! !
0.75 1 15
Relative Risk per 5 pg/m3
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PM2.5 - Total mortality

Study RR 95%Cl Weights
Beelen et al. 2008, NLCS-AIR - 1.03 [0.98, 1.08] 8.00
Krew ski et al. 2009, ACS-CPS II-LA - 1.07 [1.02, 1.12] 6.72
Krew ski et al. 2009, ACS-CPS II-NY — 0.95 [0.84,1.07] 1.54
Carey et al. 2013, English National Cohort — 1.00 [0.95, 1.05] 6.40
Beelen et al. 2014, ESCAPE — 1.07 [1.02, 1.13] 6.65
Ostro et al. 2015, California Teachers Study 1.01 [0.99,1.02] 17.61
Badaloni et al. 2017, Rome Longitudinal 1.02 [1.01,1.04] 19.06
Yang et al. 2018, Hong Kong Elderly 1.03 [1.00,1.05] 15.80
Nieuw enhuijsen et al. 2018, Barcelona Mega Cohort - 1.03 [1.00,1.07] 10.97
Hvidtfeldt et al. 2019, DDCH —— 1.13 [1.05, 1.21] 4.03
Hanigan et al. 2019, 45 and Up Study ———————> 1.28 [0.91,1.78] 0.22
Dirgaw ati et al. 2019, HIMS —= 1.07 [0.98, 1.16] 3.01
Pooled Est. 1.03[1.01,1.05] 100%
Trim-n-fill Pooled est 1.03 [1.00, 1.05]
T T 1
0.8 1 1.4
N imputed studies= 3 Relative Risk per 5 pg/m’
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Subgroup analysis - by publication year

PM, 5 - total mortality by publication year

Study Study Name Relative Risk RR 95%-Cl
Before 2008

Beelen et al. 2008 NLCS-AIR T 1.03 [0.98;1.08]
After 2008

Krewski et al. 2009 ACS-CPS II-LA — 1.07 [1.02;1.12]
Krewski et al. 2009 ACS-CPS II-NY I 0.95 [0.84;1.07]
Careyetal. 2013 English National Cohort -1 1.00 [0.95;1.05]
Beelenet al. 2014 ESCAPE — 1.07 [1.02;1.13]
Ostro etal. 2015 Callifornia Teachers Study + 1.01 [0.99;1.02]
Badaloni et al. 2017 Rome Longitudinal [+ 1.02 [1.01;1.04]
Yang et al. 2018 Hong Kong Elderly =+ 1.03 [1.00; 1.05]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort ~— 1.03 [1.00;1.07]
Hvidtfeldt et al. 2019 DDCH —_— 1.13 [1.05;1.21]
Hanigan et al. 2019 45 and Up Study 1.28 [0.91;1.78]
Dirgawati et al. 2019 HIMS T— 1.07 [0.98;1.16]
Random effects model < 1.03 [1.01; 1.06]
Heterogeneity: 1 = 55%, 1 = 0.0004, p = 0.01 : |

0.75

=N

1.5
Relative Risk per 5 pg/m3
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Subgroup analysis - by region

Chapter 11 Additional Materials

PM, s - total mortality by region

Study Study Name
North America

Krewski et al. 2009
Krewski et al. 2009
Ostro et al. 2015
Random effects model
Heterogeneity: /2 = 67%, <° = 0.0014, p = 0.05

ACS-CPS IINYC
ACS-CPS Il LA

Western Europe

Beelen et al. 2008 NLCS-AIR
Carey et al. 2013 English National Cohort
Beelen et al. 2014 ESCAPE

Badaloni et al. 2017 Rome Longitudinal
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort
Hvidtfeldt et al. 2019 DDCH
Random effects model

Heterogeneity: /2 = 53%, <> = 0.0003, p = 0.06

Asia

Yang et al. 2018 Hong Kong Elderly

Australia/New Zealand
Dirgawati et al. 2019
Hanigan et al. 2019

HIMS
45 and Up Study

21

California Teachers Study

Relative Risk

RR 95%-Cl

0.95 [0.84; 1.07]
1.07 [1.02; 1.12]
1.01 [0.99; 1.02]
1.02 [0.90; 1.15]

1.03 [0.98; 1.08]
1.00 [0.95; 1.05]
1.07 [1.02; 1.13]
1.02 [1.01; 1.04]
1.03 [1.00; 1.07]
1.13 [1.05; 1.21]
1.04 [1.00; 1.07]

1.03 [1.00; 1.05]

1.07 [0.98; 1.16]

> 1.28 [0.91; 1.78]

0.75

T
1
Relative Risk per 5 ug/m3
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By general population/patient group

PM, 5 - total mortality by population

Study Study Name Relative Risk RR 95%-Cl
General population
Beelen etal. 2008 NLCS-AIR T™ 1.03 [0.98; 1.08]
Krewski et al. 2009 ACS-CPS IINYC —_— 0.95 [0.84; 1.07]
Krewski et al. 2009 ACS-CPS IILA — 1.07 [1.02; 1.12]
Careyetal. 2013 English National Cohort i 1.00 [0.95; 1.05]
Beelenetal. 2014 ESCAPE — 1.07 [1.02; 1.13]
Ostro et al. 2015 California Teachers Study + 1.01 [0.99; 1.02]
Badaloni et al. 2017 Rome Longitudinal &= 1.02 [1.01; 1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort ~— 1.03 [1.00; 1.07]
Yang etal. 2018 Hong Kong Elderly [+ 1.03 [1.00; 1.05]
Dirgawati et al. 2019 HIMS T 1.07 [0.98; 1.16]
Hanigan et al. 2019 45 and Up Study > 1.28 [0.91; 1.78]
Hvidtfeldt et al. 2019 DDCH —_— 113 [1.05; 1.21]
Random effects model < 1.03 [1.01; 1.05]
Heterogeneity: /> = 51%, 1> = 0.0003, p = 0.02
Patient group
Tonne etal. 2013 MINAP — 110 [1.02; 1.18]
Desikan et al. 2016 South London Stroke Register —>1.94 [1.22; 3.10]
]
[ | 1
0.75 1 1.5

Relative Risk per 5 pg/m3

Subgroup analysis - by traffic specificity

All studies rated moderate
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Subgroup analysis - by risk of bias
Plots not shown for risk of bias domains if all studies were rated low or moderate

PM, 5 - total mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen et al. 2008 NLCS-AIR T 1.03 [0.98; 1.08]
Krewski et al. 2009 ACS-CPS IINYC D m— 0.95 [0.84;1.07]
Krewski et al. 2009 ACS-CPS IILA —_— 1.07 [1.02;1.12]
Careyetal. 2013 English National Cohort s 1.00 [0.95;1.05]
Beelenetal. 2014 ESCAPE —_— 1.07 [1.02;1.13]
Ostro etal. 2015 California Teachers Study <& 1.01 [0.99;1.02]
Yang et al. 2018 Hong Kong Elderly —— 1.03 [1.00;1.05]
Dirgawati et al. 2019 HIMS T 1.07 [0.98; 1.16]
Hanigan et al. 2019 45 and Up Study 1.28 [0.91;1.78]
Hvidtfeldt et al. 2019 DDCH D a— 1.13 [1.05; 1.21]
Random effects model = 1.04 [1.01; 1.07]
Heterogeneity: /12 = 60%, 2 = 0.0007, p < 0.01
High
Badaloni etal. 2017 Rome Longitudinal = 1.02 [1.01;1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort T 1.03 [1.00; 1.07]
|

0.9 1 1.1 14
Relative Risk per 5 pg/m3
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Subgroup analysis - by smoking adjustment

PM, s-total mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Beelen et al. 2008 NLCS-AIR T 1.03 [0.98;1.08]
Krewski et al. 2009 ACS-CPS IINYC s 0.95 [0.84;1.07]
Krewski et al. 2009 ACS-CPS IILA - 1.07 [1.02;1.12]
Careyetal. 2013 English National Cohort b 1.00 [0.95;1.05]
Beelenetal. 2014 ESCAPE — 1.07 [1.02;1.13]
Ostro etal. 2015 California Teachers Study + 1.01 [0.99; 1.02]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.03 [1.00; 1.07]
Yang et al. 2018 Hong Kong Elderly =+ 1.03 [1.00; 1.05]
Dirgawati et al. 2019 HIMS T 1.07 [0.98; 1.16]
Hanigan et al. 2019 45 and Up Study 1.28 [0.91;1.78]
Hvidtfeldt et al. 2019 DDCH —_— 1.13 [1.05;1.21]
Random effects model < 1.04 [1.01; 1.06]
Heterogeneity: 1 = 55%, > = 0.0005, p = 0.01

No

Badaloni et al. 2017 Rome Longitudinal -+ 1.02 [1.01;1.04]

0.8 1 1.25 15
Relative Risk per 5 pg/m3
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PM;o

Primary meta-analysis

PMo - total mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Careyetal. 2013 English National Cohort — 1.00 [0.94;1.07] 15.8%
Beelenetal. 2014 ESCAPE —'-v- 1.04 [1.00;1.09] 17.5%
Hansell et al. 2016 ONS-Longitudinal v T+ 1.24 [1.15;1.33] 15.3%
Badaloni et al. 2017 Rome Longitudinal |* E 1.02 [1.01;1.03] 18.9%
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort - ! 1.00 [0.97;1.03] 18.2%
Hvidtfeldt et al. 2019 DDCH —!—‘— 1.12 [1.03;1.22] 14.3%
Random effects model T—_ 1.06 [0.97; 1.16] 100.0%
Prediction interval L [0.84; 1.34]
Heterogeneity: /° = 86%, t° = 0.0058, p < 0.01 ! ! !
0.8 1 1.25

Relative Risk per 10 pg/m3

Publication bias

Six studies are too few to test publication bias

Subgroup analysis - by region

All are European studies conducted after 2009
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By general population/patient group

Study Study Name Relative Risk RR 95%-Cl

General population

Careyetal. 2013 English National Cohort -+ 1.00 [0.94;1.07]
Beelen etal. 2014 ESCAPE - 1.04 [1.00; 1.09]
Hansell et al. 2016 ONS-Longitudinal - 1.24 [1.15;1.33]
Badaloni et al. 2017 Rome Longitudinal » 1.02 [1.01;1.03]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort * 1.00 [0.97;1.03]
Hvidtfeldt et al. 2019 DDCH —— 1.12 [1.03;1.22]
Random effects model = 1.06 [0.97; 1.16]

Heterogeneity: /2 = 86%, 1> = 0.0058, p < 0.01

Patient group

Maheswaranetal. 2010  South London Stroke Register e — 1.52 [1.06;2.18]
Tonne etal. 2013 MINAP - 1.01 [0.92; 1.10]
Desikan et al. 2016 South London Stroke Register 1 1.67 [0.90;3.11]
Random effects model %> 1.27 [0.64; 2.50]
Heterogeneity: I° = 71%, <° = 0.0585, p = 0.03

[ I I I 1

06075 1 1.5 3
Relative Risk per 10 pg/m3

Subgroup analysis - by traffic specificity
All studies rated moderate
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Subgroup analysis - by risk of bias
Plots not shown for risk of bias domains if all studies were rated low or moderate

PM,, - total mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-ClI
Low/Moderate

Careyetal. 2013 English National Cohort ——+— 1.00 [0.94;1.07]
Beelenetal. 2014 ESCAPE T 1.04 [1.00;1.09]
Hvidtfeldt et al. 2019 DDCH —_— 1.12 [1.03;1.22]
Random effects model —_— 1.05 [0.92; 1.19]

Heterogeneity: 1° = 53%, t2 = 0.0012, p = 0.12

High

Hansell et al. 2016 ONS-Longitudinal — = 1.24 [1.15;1.33]
Badaloni et al. 2017 Rome Longitudinal -+ 1.02 [1.01;1.03]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort e 1.00 [0.97;1.03]
Random effects model 1.08 [0.80; 1.44]

Heterogeneity: /> = 93%, t° = 0.0129, p < 0.01

0.9 1 1.1 14
Relative Risk per 10 pg/m3

PM,, - total mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low

Careyetal. 2013 English National Cohort ——%F— 1.00 [0.94;1.07]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort - 1.00 [0.97;1.03]
Hvidtfeldt et al. 2019 DDCH I — 1.12 [1.03;1.22]
Beelen et al. 2014 ESCAPE T 1.04 [1.00; 1.09]
Badaloni et al. 2017 Rome Longitudinal * 1.02 [1.01;1.03]
Random effects model <> 1.02 [1.00; 1.03]

Heterogeneity: 1° = 46%, t° = < 0.0001, p = 0.11

High
Hansell et al. 2016 ONS-Longitudinal e 1.24 [1.15;1.33]

0.9 1 1.1 14
Relative Risk per 10 pg/m3
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Subgroup analysis - by smoking adjustment

PM,, - total mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes |

Careyetal. 2013 English National Cohort = 1.00 [0.94;1.07]
Beelenetal. 2014 ESCAPE i” 1.04 [1.00;1.09]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort L J 1.00 [0.97;1.03]
Hvidtfeldt et al. 2019 DDCH —— 1.12 [1.03;1.22]
Random effects model 1.03 [0.96; 1.11]
Heterogeneity: 12 = 60%, 2 = 0.0010, p = 0.06

No

Hansell et al. 2016 ONS-Longitudinal - 1.24 [1.15;1.33]
Badaloni et al. 2017 Rome Longitudinal * 1.02 [1.01:1.03]

|

[ T T 1

0.8 1 125 24
Relative Risk per 10 ug/m3
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EC

Primary meta-analysis

EC - total mortality

Study Study Name pollutant Relative Risk RR 95%-Cl Weight
Beelen et al. 2008 NLCS-AR BC N 1.00 [1.00;1.01] 16.3%
Yap etal. 2012 Renfrew/Paisley BS *—*— 1.07 [1.02;1.13] 3.9%
Yap etal. 2012 Collaborative cohorts BS T 1.01 [0.96;1.06] 4.5%
Beelenetal. 2014 ESCAPE PM2.5 abs —'+— 1.02 [0.97;1.06] 5.3%
Ostro et al. 2015 California Teachers Study EC —— 1.00 [0.96;1.04] 5.4%
Hansell et al. 2016 ONS-Longitudinal BS LJ 1.02 [1.00;1.03] 13.9%
Badaloni et al. 2017 Rome Longitudinal PM2.5 abs = 1.03 [1.02;1.04] 15.3%
Nieuwenhuijsen etal. 2018 Barcelona Mega Cohort PM2.5 abs '.*‘ 1.02 [1.00;1.04] 10.8%
Yang etal. 2018 Hong Kong Elderly BC N 1.00 [1.00;1.00] 16.5%
Dirgawati et al. 2019 HIMS PM2.5 abs —— 1.11 [1.02;1.20] 2.0%
Hvidtfeldt et al. 2019 DDCH BC —*— 1.07 [1.03;1.12] 6.0%
Random effects model <> 1.02 [1.00; 1.04] 100.0%
Prediction interval [0.98; 1.06]

Heterogeneity: 12 = 84%, 1 = 0.0002, p < 0.01
0.9 1 1.1
Relative Risk per 1 ug/m3

Publication bias
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Footnote: The vertical lines in the funnel plots represent the pooled fixed and random effect estimates.
The vertical dashed line in the middle of the funnel shows the fixed effect estimate. As the Panel applied
a random-effects model, the funnel plot also presents the random-effects estimate with the dotted line.
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Study Relative Risk RR 95%-Cl Weight

Beelen et al. 2008, NLCS-AIR % 1.00 [1.00;1.01] 7.7%
Yap etal. 2012, Renfrew/Paisley E—*— 1.07 [1.02;1.13] 4.4%
Yap etal. 2012, Collaborative cohorts — 1.01 [0.96;1.06] 4.8%
Beelen et al. 2014, ESCAPE —f*— 1.02 [0.97;1.06] 52%
Ostro et al. 2015, California Teachers Study — 1.00 [0.96;1.04] 52%
Hansell et al. 2016, ONS-Longitudinal =+ 1.02 [1.00; 1.03] 7.4%
Badaloni et al. 2017, Rome Longitudinal =~ 1.03 [1.02;1.04] 7.6%
Yang et al. 2018, Hong Kong Elderly s 1.00 [1.00;1.00] 7.7%
Nieuwenhuijsen et al. 2018, Barcelona Mega Cohort a . .00; 1.04] 6.9%
Hvidtfeldt et al. 2019, DDCH — 1.07 [1.03;1.12] 55%
Dirgawati et al. 2019, HIMS —+— 111 [1.02;1.20] 2.9%
Filled: Hansell et al. 2016, ONS-Longitudinal - 0.99 [0.97;1.00] 7.4%

Filled: Nieuwenhuijsen et al. 2018, Barcelona Mega Cohort —r 0.99 [0.97;1.01] 6.9%
Filled: Badaloni et al. 2017, Rome Longitudinal = 0.98 [0.97;0.98] 7.6%
Filled: Hvidtfeldt et al. 2019, DDCH —— 0.94 [0.90;0.98] 55%
Filled: Yap et al. 2012, Renfrew/Paisley — 0.94 [0.89;0.99] 44%
Filled: Dirgawati et al. 2019, HIMS —_— 0.91 [0.84;0.98] 2.9%
Random effects model <|> 1.00 [0.98; 1.03] 100.0%
Prediction interval [0.93; 1.08]

Heterogeneity: 12 = 88%, 12 = 0.0010, p < 0.01
0.9 1 1.1
Relative Risk per 1 pg/m3

EC - Total mortality

Study RR 95%-Cl Weights
Beelen et al. 2008, NLCS-AIR ol 1.00 [1.00, 1.01] 16.28
Yap et al. 2012, Renfrew/Paisley 1.07 [1.02, 1.13] 3.93
Yap et al. 2012, Collaborative cohorts 1.01 [0.96, 1.06] 4.50
Beelen et al. 2014, ESCAPE e 1.02 [0.97, 1.06] 5.25
Ostro et al. 2015, California Teachers Study S SE— 1.00 [0.96, 1.04] 5.43
Hansell et al. 2016, ONS-Longitudinal — 1.02 [1.00, 1.03] 13.91
Badaloni et al. 2017, Rome Longitudinal - 1.03 [1.02, 1.04] 15.33
Yang et al. 2018, Hong Kong Elderly 1.00 [1.00, 1.00] 16.51
Nieuwenhuijsen et al. 2018, Barcelona Mega Cohort T 1.02 [1.00, 1.04] 10.82
Hvidtfeldt et al. 2019, DDCH — 1.07 [1.03, 1.12] 6.02
Dirgawati et al. 2019, HIMS 1.11 [1.02, 1.20] 2.03
Pooled Est. 1.02[1.00, 1.04] 100%
Trim-n-fill Pooled est 1.00[0.98, 1.03]
r T 1
0.9 1 1.1

N imputed studies=6 . . 3
Relative Risk per 1 ug/m
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Sub-group analysis - by publication year

EC - total mortality by publication year

Study Study Name Relative Risk RR 95%-Cl
Before 2008 |
Beelen et al. 2008 NLCS-AIR > 1.00 [1.00;1.01]
After 2008
Yap etal. 2012 Renfrew/Paisley —_— 1.07 [1.02;1.13]
Yap etal. 2012 Collaborative cohorts T 1.01 [0.96; 1.06]
Beelen etal. 2014 ESCAPE 1T+ 1.02 [0.97;1.06]
Ostro et al. 2015 California Teachers Study b 1.00 [0.96; 1.04]
Hansell et al. 2016 ONS-Longitudinal [~ 1.02 [1.00;1.03]
Badaloni et al. 2017 Rome Longitudinal - 1.03 [1.02;1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort T 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly 4 1.00 [1.00; 1.00]
Hvidtfeldt et al. 2019 DDCH —_— 1.07 [1.03;1.12]
Dirgawati et al. 2019 HIMS —— 1.11 [1.02;1.20]
Random effects model <> 1.02 [1.01; 1.04]
Heterogeneity: /2 = 86%, 2 = 0.0003, p < 0.01 ——

0.9 1 1.1

Relative Risk per 1 pg/m3
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Subgroup analysis - by region

EC - total mortality by World region

Study Study Name Relative Risk RR 95%-Cl
North America
Ostro etal. 2015 Callifornia Teachers Study — 1.00 [0.96; 1.04]

Western Europe

Beelen et al. 2008 NLCS-AIR + 1.00 [1.00;1.01]
Yap et al. 2012 Renfrew/Paisley —_— 1.07 [1.02;1.13]
Yap et al. 2012 Collaborative cohorts b pa— 1.01 [0.96; 1.06]
Beelen et al. 2014 ESCAPE -T— 1.02 [0.97;1.06]
Hansell et al. 2016 ONS-Longitudinal —+ 1.02 [1.00;1.03]
Badaloni et al. 2017 Rome Longitudinal * 1.03 [1.02;1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort —— 1.02 [1.00;1.04]
Hvidtfeldt et al. 2019 DDCH _— 1.07 [1.03;1.12]
Random effects model <> 1.02 [1.01; 1.04]
Heterogeneity: I° = 84%, t° = 0.0002, p < 0.01
Asia
Yang et al. 2018 Hong Kong Elderly O 1.00 [1.00; 1.00]
Australia/lNew Zealand
Dirgawati et al. 2019 HIMS — 111 1.02:1.201
1
0.9 1 1.1

Relative Risk per 1 pg/m3
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By general population/patient group

Study Study Name pollutant Relative Risk RR 95%-Cl
General population

Beelen et al. 2008 NLCS-AIR BC ¥ 1.00 [1.00; 1.01]
Yap etal. 2012 Renfrew/Paisley BS —_— 1.07 [1.02;1.13]
Yap etal. 2012 Collaborative cohorts BS . A 1.01 [0.96; 1.06]
Beelenetal. 2014 ESCAPE PM2.5 abs -1+ 1.02 [0.97; 1.06]
Ostro etal. 2015 California Teachers Study EC T 1.00 [0.96; 1.04]
Hansell et al. 2016 ONS-Longitudinal BS - 1.02 [1.00; 1.03]
Badaloni et al. 2017 Rome Longitudinal PM2.5 abs - 1.03 [1.02; 1.04]
Yang et al. 2018 Hong Kong Elderly BC 1.00 [1.00; 1.00]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort PM2.5 abs —~— 1.02 [1.00; 1.04]
Hvidtfeldt et al. 2019 DDCH BC —_— 1.07 [1.03;1.12]
Dirgawati et al. 2019 HIMS PM2.5 abs e 1.11 [1.02; 1.20]
Random effects model < 1.02 [1.00; 1.04]

Heterogeneity: /2 = 84%, 12 = 0.0002, p < 0.01

Patient group
von Klot et al. 2009 Worcester Heart Attack EC —> 1.79 [1.12;2.86]

0.9 1 1.1 . 1.3
Relative Risk per 1 yg/m

Subgroup analysis - by traffic specificity

EC - total mortality by Traffic Specificity

Study Study Name Relative Risk RR 95%-Cl
High

Beelen et al. 2008 NLCS-AIR * 1.00 [1.00;1.01]
Yap etal. 2012 Renfrew/Paisley —_— 1.07 [1.02;1.13]
Yap etal. 2012 Collaborative cohorts e 1.01 [0.96; 1.06]
Beelenetal. 2014 ESCAPE -1T— 1.02 [0.97;1.06]
Badaloni et al. 2017 Rome Longitudinal bl 1.03 [1.02; 1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort i ma 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly - 1.00 [1.00; 1.00]
Dirgawati et al. 2019 HIMS —_— 1.11 [1.02;1.20]
Hvidtfeldt et al. 2019 DDCH I 1.07 [1.03;1.12]
Random effects model <= 1.03 [1.00; 1.05]
Heterogeneity: /2 = 86%, = = 0.0004, p < 0.01

Moderate

Ostro et al. 2015 Callifornia Teachers Study —= 1.00 [0.96; 1.04]
Hansell et al. 2016 ONS-Longitudinal L 1.02 [1.00;1.03]

0.9 1 1.1 1.25
Relative Risk per 1 pg/m3
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Subgroup analysis - By risk of

Chapter 11 Additional Materials

bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

EC - total mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen et al. 2008 NLCS-AIR * 1.00 [1.00; 1.01]
Yap etal. 2012 Renfrew/Paisley —_— 1.07 [1.02;1.13]
Yap etal. 2012 Collaborative cohorts — 1.01 [0.96; 1.06]
Beelen et al. 2014 ESCAPE T+ 1.02 [0.97;1.06]
Ostro et al. 2015 California Teachers Study — 1.00 [0.96; 1.04]
Yang et al. 2018 Hong Kong Elderly + 1.00 [1.00; 1.00]
Dirgawati et al. 2019 HIMS —_— 1.11 [1.02;1.20]
Hvidtfeldt et al. 2019 DDCH — 1.07 [1.03;1.12]
Random effects model — 1.03 [1.00; 1.06]
Heterogeneity: 12 = 69%, 12 = 0.0007, p < 0.01
High
Hansell et al. 2016 ONS-Longitudinal L3 1.02 [1.00; 1.03]
Badaloni et al. 2017 Rome Longitudinal = 1.03 [1.02; 1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort  a 1.02 [1.00; 1.04]
Random effects model <= 1.02 [1.01; 1.04]
Heterogeneity: 1% = 20%, t> = < 0.0001, p = 0.29 : | |

0.9 1 1.1 1.25

Relative Risk per 1 ug/m3

EC - total mortality by Risk of bias assessment on exposure assessment

Study

Low/Moderate
Beelen et al. 2008
Beelenetal. 2014
Ostro et al. 2015
Hansell et al. 2016
Badaloni et al. 201
Nieuwenhuijsen et
Yang et al. 2018

Hvidtfeldt et al. 2019 DDCH
Dirgawati et al. 2019 HIMS
Random effects model

Heterogeneity: /2 = 86%, 2 = 0.0002, p < 0.01

High
Yap etal. 2012
Yap etal. 2012

Study Name Relative Risk
NLCS-ARR =
ESCAPE -1T—

California Teachers Study -

ONS-Longitudinal el

7 Rome Longitudinal &=

al. 2018 Barcelona Mega Cohort -
Hong Kong Elderly

Renfrew/Paisley
Collaborative cohorts

\\ 0“

RR

1.00
1.02
1.00
1.02
1.03
1.02
1.00
1.07
1.1
1.02

1.07
1.01

|
I 1 T
0.9 1 1.1
Relative Risk per 1 pg/m3
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|
1.25

95%-Cl

[1.00; 1.01]
[0.97: 1.06]
[0.96; 1.04]
[1.00; 1.03]
[1.02; 1.04]
[1.00; 1.04]
[1.00: 1.00]
[1.03; 1.12]
[1.02; 1.20]

[1.00; 1.04]

[1.02; 1.13]
[0.96; 1.06]
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EC - total mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low
Beelen et al. 2008 NLCS-AIR i 1.00 [1.00;1.01]

Yap etal. 2012 Renfrew/Paisley s — 1.07 [1.02;1.13]
Yap etal. 2012 Collaborative cohorts B R 1.01 [0.96; 1.06]
Beelenetal. 2014 ESCAPE e 1.02 [0.97; 1.06]
Ostro et al. 2015 California Teachers Study i pa 1.00 [0.96; 1.04]
Badaloni et al. 2017 Rome Longitudinal - 1.03 [1.02; 1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly 1.00 [1.00;1.00]
Hvidtfeldt et al. 2019 DDCH 1.07 [1.03;1.12]
Dirgawati et al. 2019 HIMS 1.11 [1.02; 1.20]

Random effects model 1.02 [1.00; 1.04]
Heterogeneity: 1> = 85%, 1> = 0.0003, p < 0.01
High

Hansell et al. 2016 ONS-Longitudinal 1.02 [1.00;1.03]

_ f O\}'i

0.9 1 1.1 1.25
Relative Risk per 1 pg/m3
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Subgroup analysis - by smoking adjustment

EC - total mortality by smoking

Study Study Name Relative Risk RR 95%-Cl
Yes

Beelen et al. 2008 NLCS-ARR & 1.00 [1.00;1.01]
Yap etal. 2012 Renfrew/Paisley —_— 1.07 [1.02;1.13]
Yap etal. 2012 Collaborative cohorts e 1.01 [0.96; 1.06]
Beelenetal. 2014 ESCAPE T 1.02 [0.97;1.06]
Ostro etal. 2015 California Teachers Study s 1.00 [0.96; 1.04]
Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort ™ 1.02 [1.00; 1.04]
Yang et al. 2018 Hong Kong Elderly + 1.00 [1.00; 1.00]
Dirgawati etal. 2019 HIMS —— 1.11 [1.02;1.20]
Hvidtfeldt et al. 2019 DDCH —_— 1.07 [1.03;1.12]
Random effects model <= 1.02 [1.00; 1.05]
Heterogeneity: /° = 68%, > = 0.0005, p < 0.01

No

Hansell et al. 2016 ONS-Longitudinal B 1.02 [1.00; 1.03]
Badaloni et al. 2017 Rome Longitudinal > 1.03 [1.02; 1.04]

I_|_I
0.9 1 1.1

Relative Risk per 1 pg/m3
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PM..s components

Primary meta-analysis - copper in PM;s

Cu in PM, 5 - total mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Beelenetal. 2015 ESCAPE —°——I— 0.98 [0.92;1.04] 17.1%
Ostro et al. 2015 Callifornia Teachers Study > 1.00 [0.73;1.36] 0.8%
Badaloni et al. 2017 Rome Longitudinal = 1.02 [1.01;1.03] 82.1%
Random effects model <|:> 1.01 [0.97; 1.06] 100.0%
Prediction interval . [0.80; 1.29]

0.9 1 1.1
Relative Risk per 5 ng/m3

Heterogeneity: 12 = 0%, t> = 0.0002, p = 0.46

Primary meta-analysis —iron in PM3s

Fe in PM, 5 - total mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Beelenetal. 2015 ESCAPE 1.16 [0.89;1.51] 6.7%
Ostro et al. 2015 California Teachers Study 1.00 [0.92;1.09] 34.4%
Badaloni et al. 2017 Rome Longitudinal 1.09 [1.06;1.13] 58.8%

Random effects model
Prediction interval
Heterogeneity: /% = 46%, <° = 0.0020, p = 0.16

1.06 [0.92; 1.23] 100.0%
[0.52; 2.17]

0.8 1 1.25 2
Relative Risk per 500 ng/m3

PM.s components - traffic specificity and risk of bias and smoking adjustment

For traffic specificity Ostro et al. 2015 rated moderate and in risk of bias exposure assessment.
For risk of bias Badaloni et al. 2017 rated high in confounding risk of bias for Both Cu and Fe.
Badaloni et al. 2017 is an administrative cohort and not controlling for smoking.
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Distance measures
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Distance measures - Total mortality

Reference Study Name Population Categories RR 95%Cl

Gehring et al. 2006 SALIA General population <50 vs.>50 m 1.29 [0.93, 1.78]
Beelen et al. 2008 NLCS-AIR General population <100 mto highw ay or <50 m to major road vs. higher 1.05 [0.97,1.12]
Raaschou-Nielsen et al. 2012 DDCH General population <50 vs.>50 m 0.94 [0.85, 1.05]
Cesaroni et al. 2013 Rome Longitudinal General population 50-100 vs. >250 m 1.01 [0.99, 1.03]
Cesaroni et al. 2013 Rome Longitudinal General population 100-150 vs. >250 m 1.01 [0.99, 1.02]
Cesaroni et al. 2013 Rome Longitudinal General population 150-250 vs. >250 m 0.99 [0.98, 1.01]
Heinrich et al. 2013 SALIA General population <50 vs.>50m 1.42 [1.12,1.79]
Cakmak et al. 2019 1991 CanCHEC General population <475vs. >1583 m 1.57 [1.44,1.72]
Cakmak et al. 2019 1991 CanCHEC General population 475-1152 vs. >1583 m 1.10 [1.07,1.13]
Cakmak et al. 2019 1991 CanCHEC General population 1152-1583 vs. >1583 m 1.04 [1.03, 1.05]
Finkelstein et al. 2004 Hamilton Pulmonary Cohort Patient group <50 m from major road or <100 mfrom highw ay vs. higher 1.18 [1.02, 1.38]
Jerrett et al. 2009 Toronto Respiratory Cohort . Patient group <50 mfrom major road or <100 mfrom highw ay vs. higher 1.19 [0.92, 1.53]

4
Relative Risk
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Density measures

Traffic Density measures - Total mortality

Reference Study Name Increment/Categories RR 95%Cl
Beelen et al. 2008 NLCS-AIR bt per 335000 vehicles/day 1.02 [0.97,1.07]
Cesaroni et al. 2013 Rome Longitudinal L >6650 vs. <250 vehicle-km/day 1.04 [1.03, 1.06]
Cesaroni et al. 2013 Rome Longitudinal L] 3230-6650 vs. <250 vehicle-km/day 1.03 [1.01,1.05]
Cesaroni et al. 2013 Rome Longitudinal L] 1630-3220 vs. <250 vehicle-knvday 1.03 [1.01, 1.05]
Cesaroni et al. 2013 Rome Longitudinal L 250-1620 vs. <250 vehicle-km/day 1.02 [1.00, 1.04]
Beelen et al. 2014 ESCAPE - per 4000 vehicle-km/day or road w ithin 100 m 1.01 [0.98, 1.05]
T T T
0.95 1 1.1
Relative Risk
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11.2 Circulatory mortality

Summary of meta-analysis

1.50 7

1.257

1.04 1.04
E imz 1.03 E
100f~-~—"""~""=—"—"""""""="="==""" """ ---mrmmEEr T T T T T s s s s

Relative Risk (95% Confidence Interval)

0.751

Number of studies in meta-analyses

0.50 10 3 9 7 11

NO, NO, EC PMyo PM, 5

Footnote: The following increments were used: 10 pg/m?3 for NO,, 20 pg/m3 for NOy, 1 pg/m?

for EC, 10 ug/m3 for PMyo and 5 pg/m3 for PM,s. Effect estimates cannot be directly
compared across the different traffic-related pollutants because the selected increments do
not necessarily represent the same contrast in exposure.
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NO;
Primary meta-analysis

All are cohorts

NO, - Circulatory mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly & 1.01 [1.00;1.02] 11.3%
Beelen et al. 2008 NLCS-AR -|-'-'- 1.02 [0.98;1.07] 9.8%
Careyetal. 2013 English National Cohort -+ 0.99 [0.97;1.01] 10.8%
Cesaroni etal. 2013 Rome Longitudinal | 1.03 [1.02;1.04] 11.2%
Chenetal. 2013 Ontario Tax Cohort . 1.07 [1.03;1.12] 9.6%
Yorifuji et al. 2013 Shizuoka Elderly —+— 124 [115;133] 7.7%
Beelenetal. 2014 ESCAPE —a 1.01 [0.97;1.06] 9.6%
Crouse etal. 2015 1991 CanCHEC |—'— 1.04 [1.02;1.07] 10.7%
Yang et al. 2018 Hong Kong Elderly | 1.00 [0.98;1.02] 10.9%
Hvidtfeldt et al. 2019 DDCH ‘—'— 1.11 [1.05;1.18] 8.6%
Random effects model 1.04 [1.00; 1.09] 100.0%
Prediction interval [0.92; 1.19]

Heterogeneity: 12 = 86%, 1> = 0.0029, p < 0.01
0.8 1 125
Relative Risk per 10 pg/m3

Sensitivity analysis without combining Naess et al. 2007

NO, - Circulatory mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly I_': 1.03 [1.01;1.05] 8.6%
Naess et al. 2007 Oslo Elderly - 1.03 [1.00;1.05] 82%
Naess et al. 2007 Oslo Elderly *. 1.01 [1.00;1.02] 8.8%
Naess et al. 2007 Oslo Elderly he 1.00 [0.99;1.01] 8.8%
Beelen et al. 2008 NLCS-AR ) 1.02 [0.98;1.07] 7.1%
Careyetal. 2013 English National Cohort - 0.99 [097;1.01] 8.3%
Cesaroni et al. 2013 Rome Longitudinal - 1.03 [1.02;1.04] 8.8%
Chenetal. 2013 Ontario Tax Cohort T 1.07 [1.03;1.12] 6.9%
Yorifuji et al. 2013 Shizuoka Elderly —+ 124 [115;133] 51%
Beelenetal. 2014 ESCAPE . 1.01 [0.97;1.06] 7.0%
Crouse etal. 2015 1991 CanCHEC - 1.04 [1.02;1.07] 82%
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.98;1.02] 8.4%
Hvidtfeldt et al. 2019 DDCH — 111 [1.051.18] 59%
Random effects model <= 1.04 [1.00; 1.07] 100.0%
Prediction interval 1 [0.94; 1.14]

[ I 1

0.8 1 1.25
Relative Risk per 10 ug/m’

Heterogeneity: /% = 83%, 1% = 0.0018, p < 0.01
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Publication bias

Standard Error

0.02 0.01 0.00

0.03

Chapter 11 Additional Materials

Egger's test p-value=0.122

[}

1.00

1.05

Relative Risk

1.10

T T T
1.15 120 125

Footnote: The vertical lines in the funnel plots represent the pooled fixed and random effect
estimates. The vertical dashed line in the middle of the funnel shows the fixed effect
estimate. As the Panel applied a random-effects model, the funnel plot also presents the

random-effects estimate with the dotted line.
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Sub-group analysis - by study period

43

Study Study Name Relative Risk RR 95%-Cl
Before 2008 |
Naess et al. 2007 Oslo Elderly & 1.01 [1.00;1.02]
Beelen et al. 2008 NLCS-ARR = 1.02 [0.98;1.07]
After 2008
Yorifuji et al. 2013 Shizuoka Elderly —+—> 1.24 [1.15;1.33]
Chenetal. 2013 Ontario Tax Cohort - 1.07 [1.03;1.12]
Cesaroni etal. 2013 Rome Longitudinal b 1.03 [1.02;1.04]
Careyetal. 2013 English National Cohort - 0.99 [0.97;1.01]
Beelenetal. 2014 ESCAPE —1— 1.01 [0.97;1.06]
Crouse etal. 2015 1991 CanCHEC — 1.04 [1.02;1.07]
Yang et al. 2018 Hong Kong Elderly o 1.00 [0.98;1.02]
Hvidtfeldt et al. 2019 DDCH I — 1.11 [1.05;1.18]
Random effects model | e 1.05 [0.99; 1.12]
Heterogeneity: 1 = 87%, 12 = 0.0039, p < 0.01 : |
0.9 1 1.1 1.3
Relative Risk per 10 pg/m3
Sub-group analysis - by region
NO, - Circulatory mortality by Region

Study Study Name Relative Risk RR 95%-Cl

North America

Chenetal. 2013 Ontario Tax Cohort — 1.07 [1.03;1.12]

Crouse et al. 2015 1991 CanCHEC — 1.04 [1.02;1.07]

Western Europe

Naess et al. 2007 Oslo Elderly * 1.01 [1.00;1.02]

Beelen et al. 2008 NLCS-AIR T 1.02 [0.98;1.07]

Careyetal. 2013 English National Cohort - 0.99 [0.97;1.01]

Cesaroni etal. 2013 Rome Longitudinal - 1.03 [1.02;1.04]

Beelenetal. 2014 ESCAPE -1 1.01 [0.97;1.06]

Hvidtfeldt et al. 2019 DDCH —_— 1.11 [1.05;1.18]

Random effects model D 1.02 [0.99; 1.06]

Heterogeneity: /> = 78%, > = 0.0005, p < 0.01

Asia

Yorifuji et al. 2013 Shizuoka Elderly —+> 1.24 [1.15;1.33]

Yang et al. 2018 Hong Kong Elderly - 1.00 [0.98;1.02]

|
I T T 1
0.9 1 1.1 1.3

Relative Risk per 10 pg/m3



Sub-group analysis - by traffic specificity

Chapter 11 Additional Materials

NO, - Circulatory mortality by Traffic Specificity

Study Study Name
High

Naess et al. 2007 Oslo Elderly
Beelen et al. 2008 NLCS-AIR
Cesaroni et al. 2013 Rome Longitudinal
Chenetal. 2013 Ontario Tax Cohort
Yorifuji etal. 2013 Shizuoka Elderly
Beelenetal. 2014 ESCAPE
Crouse et al. 2015 1991 CanCHEC
Yang et al. 2018 Hong Kong Elderly
Hvidtfeldt et al. 2019 DDCH

Random effects model
Heterogeneity: /2 = 86%, t> = 0.0030, p < 0.01

Moderate
Careyetal. 2013 English National Cohort

44

Relative Risk
-+
—

*

——

—
——
—_——
<>

0.8 1 1.25
Relative Risk per 10 |.|g/m3

RR

1.01
1.02
1.03
1.07

—— 124

1.01
1.04
1.00
1.1
1.05

0.99

95%-Cl

[1.00; 1.02]
[0.98; 1.07]
[1.02; 1.04]
[1.03;1.12]
[1.15;1.33]
[0.97; 1.06]
[1.02; 1.07]
[0.98; 1.02]
[1.05; 1.18]
[1.00; 1.10]

[0.97;1.01]
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Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - Circulatory mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate

Beelen et al. 2008 NLCS-AIR T 1.02 [0.98;1.07]
Yorifuji etal. 2013 Shizuoka Elderly —+ 124 [1.15;1.33]
Chenetal. 2013 Ontario Tax Cohort — 1.07 [1.03;1.12]
Careyetal. 2013 English National Cohort - 0.99 [0.97;1.01]
Beelen et al. 2014 ESCAPE -\ 1.01 [0.97;1.06]
Crouse etal. 2015 1991 CanCHEC = 1.04 [1.02;1.07]
Yang etal. 2018 Hong Kong Elderly - 1.00 [0.98;1.02]
Hvidtfeldt et al. 2019 DDCH —— 1.11 [1.05;1.18]
Random effects model = 1.05 [0.99; 1.12]
Heterogeneity: /% = 87%, 1> = 0.0040, p < 0.01

High

Naess et al. 2007 Oslo Elderly + 1.01 [1.00;1.02]
Cesaroni etal. 2013 Rome Longitudinal |* 1.03 [1.02;1.04]

0.8 1 1.25
Relative Risk per 10 pg/m3
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NO, - Circulatory mortality by Risk of bias assessment on selection bias

Study Study Name
Low/Moderate

Naess et al. 2007 Oslo Elderly
Beelen et al. 2008 NLCS-AIR
Chenetal. 2013 Ontario Tax Cohort

Cesaroni etal. 2013
Carey etal. 2013
Beelenet al. 2014
Crouse etal. 2015

Yang et al. 2018
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: /2 = 77%, t° = 0.0006, p < 0.01

Rome Longitudinal
English National Cohort
ESCAPE
1991 CanCHEC
Hong Kong Elderly
DDCH

High

Yorifuji et al. 2013 Shizuoka Elderly

Relative Risk RR 95%-Cl

[1.00; 1.02]
[0.98; 1.07]
[1.03;1.12]
[1.02; 1.04]
[0.97;1.01]
[0.97; 1.06]
[1.02; 1.07]
[0.98; 1.02]
[1.05; 1.18]
1.03 [1.00; 1.05]

)

e
L
—_—
-
L—
—_
-
—_—
<

—+ 124

[1.15;1.33]

I
0.8

1
1 1.25

Relative Risk per 10 pg/m3

NO, - Circulatorymortality by Risk of bias assessment on missing data

Study Study Name
Low

Naess et al. 2007 Oslo Elderly
Beelen et al. 2008 NLCS-AIRR
Chenetal. 2013 Ontario Tax Cohort

Cesaroni etal. 2013
Careyetal. 2013
Beelenetal. 2014
Crouse etal. 2015

Yang etal. 2018
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 12 = 77%, 1> = 0.0006, p < 0.01

Rome Longitudinal
English National Cohort
ESCAPE
1991 CanCHEC
Hong Kong Elderly
DDCH

High

Yorifuji et al. 2013 Shizuoka Elderly

46

Relative Risk RR 95%-Cl

1.01
1.02
1.07
1.03
0.99
1.01
1.04

[1.00; 1.02]
[0.98; 1.07]
[1.03; 1.12]
[1.02; 1.04]
[0.97; 1.01]
[0.97; 1.06]
[1.02; 1.07]
1.00 [0.98; 1.02]
141 [1.05;1.18]
1.03 [1.00; 1.05]

4

Le
L
—_—
*
l—
—
—
—_—
>

—+— 1.24

[1.15;1.33]

I
0.8

1
1 1.25

Relative Risk per 10 ug/m3
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Subgroup analysis - by smoking adjustment

NO;, - Circulatorymortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes
Beelen et al. 2008 NLCS-AIR T™ 1.02 [0.98;1.07]
Chenetal. 2013 Ontario Tax Cohort —= 1.07 [1.03;1.12]
Careyetal. 2013 English National Cohort = 0.99 [0.97;1.01]
Yorifuji et al. 2013 Shizuoka Elderly —— 1.24 [1.15;1.33]
Beelenetal. 2014 ESCAPE -+ 1.01 [0.97;1.06]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.98;1.02]
Hvidtfeldt et al. 2019 DDCH —= 1.11 [1.05;1.18]
Random effects model T 1.06 [0.98; 1.13]
Heterogeneity: /2 = 88%, 1 = 0.0050, p < 0.01
No
Naess et al. 2007 Oslo Elderly he 1.01 [1.00; 1.02]
Cesaroni etal. 2013 Rome Longitudinal * 1.03 [1.02; 1.04]
Crouse etal. 2015 1991 CanCHEC - 1.04 [1.02;1.07]
Random effects model 1.02 [0.99; 1.06]
Heterogeneity: /% = 85%, 12 = 0.0002, p < 0.01 | | ,

0.8 1 1.25

Relative Risk per 10 ug/m3
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NO)(

Primary meta-analysis

NO, - Circulatory mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Beelenetal. 2014 ESCAPE 1= 1.02 [0.99; 1.06] 36.2%
Stockfelt et al. 2015 PPS = 1.04 [1.00; 1.08] 36.1%
Bauleo et al. 2019 Civitavecchia Study 0.75 [0.62; 0.89] 27.7%

Random effects model 0.94 [0.61; 1.46] 100.0%

Prediction interval [0.08; 10.54]
Heterogeneity: 1> = 84%, <* = 0.0257, p < 0.01 | ! ! !
0.5 0.75 1 1.51.7
Relative Risk per 20 ug/m3
All are Western European cohorts after 2008
By general population/patient group
Study Study Name Relative Risk RR 95%-Cl
General population
Naess et al. 2007 Oslo Elderly + 1.01 [1.00; 1.02]
Beelen etal. 2008 NLCS-AIR T 1.02 [0.98;1.07]
Yorifuji et al. 2013 Shizuoka Elderly —_— 1.24 [1.15;1.33]
Chenetal. 2013 Ontario Tax Cohort — 1.07 [1.03;1.12]
Cesaroni etal. 2013 Rome Longitudinal * 1.03 [1.02; 1.04]
Careyetal. 2013 English National Cohort - 0.99 [0.97;1.01]
Beelenetal. 2014 ESCAPE - 1.01 [0.97;1.06]
Crouse et al. 2015 1991 CanCHEC - 1.04 [1.02;1.07]
Yang et al. 2018 Hong Kong Elderly T 1.00 [0.98;1.02]
Hvidtfeldt et al. 2019 DDCH I 1.11 [1.05;1.18]
Random effects model < 1.04 [1.00; 1.09]
Heterogeneity: 1% = 86%, 2= 0.0029, p < 0.01
Patient group
Jerrett et al. 2009 Toronto Respiratory Cohort —> 164 [1.13;2.37]
| | |

09 1 11 1.7
Relative Risk per 10 pg/m3

48



Chapter 11 Additional Materials

Subgroup analysis notes:

All are high traffic specificity

For risk of bias: all domains low except: Beelen et al 2014 and Bauleo et al 2019 are rated
moderate for exposure assessment. Bauleo et al 2019 is also rated high risk of bias for
confounding.

For smoking adjustment: Bauleo et al 2019 doesn’t control for smoking.
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EC
Primary meta-analysis

Chapter 11 Additional Materials

EC - Circulatory mortality

Study Study Name pollutant
Beelen et al. 2008 NLCS-ARR BC
Yap etal. 2012 Renfrew/Paisley BS
Yap etal. 2012 Collaborative cohorts BS
Beelenetal. 2014 ESCAPE PM2.5 abs
Ostro etal. 2015 California Teachers Study EC
Hansell et al. 2016 ONS-Longitudinal BS
Badaloni et al. 2017 Rome Longitudinal PM2.5 abs
Yang et al. 2018 Hong Kong Elderly BC
Hvidtfeldt et al. 2019 DDCH BC
Random effects model
Prediction interval
Heterogeneity: 12 = 69%, t> = 0.0003, p < 0.01
Subgroup analysis — by publication year

Study Study Name

Before 2008

Beelen etal. 2008 NLCS-ARR

After 2008

Yap et al. 2012

Yap et al. 2012
Beelenetal. 2014

Ostro et al. 2015
Hansell et al. 2016
Badaloni et al. 2017
Yang etal. 2018
Hvidtfeldt et al. 2019
Random effects model

Heterogeneity: %= 72%, 2

Renfrew/Paisley
Collaborative cohorts
ESCAPE
California Teachers Study
ONS-Longitudinal
Rome Longitudinal
Hong Kong Elderly
DDCH

=0.0005, p < 0.01

0.9

50

et

Relative Risk

i

i

7t

+

.

0.9 1 1.1
Relative Risk per 1 pg/m3

Relative Risk

"t

RR

1.00
1.09
1.02
0.97
1.05
1.01
1.04
1.01

—+— 113

1.02

RR

1.09
1.02
0.97
1.05
1.01
1.04
1.01
1.13
1.03

—
S
L

St

——
+
PR —
—
T

1 1.1
Relative Risk per 1 ug/m3

1
1.3

95%-Cl Weight
[1.00; 1.01]
[1.00; 1.19]
[0.94; 1.10]
[0.90; 1.05]
[0.98;1.12]
[0.98; 1.04]
[1.02; 1.05]
[1.00; 1.01]
[1.04; 1.22]

22.5%
3.1%
4.2%
3.9%
52%

14.8%

18.9%

23.1%
4.2%

[1.00; 1.04] 100.0%
[0.97;1.07]

95%-Cl

[1.00; 1.01]

[1.00; 1.19]
[0.94; 1.10]
[0.90; 1.05]
[0.98; 1.12]
[0.98; 1.04]
[1.02; 1.05]
[1.00; 1.01]
[1.04; 1.22]
[1.00; 1.06]



Subgroup analysis - by region

Study

North America
Ostro et al. 2015

Western Europe
Beelen et al. 2008

Yap etal. 2012

Yap etal. 2012
Beelenetal. 2014
Hansell et al. 2016
Badaloni et al. 2017
Hvidtfeldt et al. 2019
Random effects model

Heterogeneity: 1% = 74%, +*

Asia
Yang et al. 2018

Chapter 11 Additional Materials

EC - Circulatory mortality by Region

Subgroup analysis - by traffic specificity

Study

High

Beelen et al. 2008

Yap etal. 2012

Yap etal. 2012

Beelen et al. 2014
Badaloni etal. 2017
Yang et al. 2018
Hvidtfeldt et al. 2019
Random effects model

Heterogeneity: = 75%, ?

Moderate
Ostro et al. 2015
Hansell et al. 2016

Study Name Relative Risk RR
California Teachers Study T 1.05
NLCS-AIR | 1.00
Renfrew/Paisley ——— 1.09
Collaborative cohorts S a— 1.02
ESCAPE D m— 0.97
ONS-Longitudinal i 1.01
Rome Longitudinal -= 1.04
DDCH I — 1.13
T 1.03
= 0.0006, p < 0.01

Hong Kong Elderly & 1.01

|

| | | |
0.9 1 1.1 13
Relative Risk per 1 pg/m3

EC - Circulatory mortality by Traffic Specificity
Study Name Relative Risk RR 95%-Cl
NLCS-ARR s 1.00 [1.00;1.01]
Renfrew/Paisley T 1.09 [1.00;1.19]
Collaborative cohorts  na—— 1.02 [0.94;1.10]
ESCAPE I — 0.97 [0.90; 1.05]
Rome Longitudinal - 1.04 [1.02;1.05]
Hong Kong Elderly * 1.01 [1.00; 1.01]
DDCH —+— 1.13 [1.04;1.22]
T 1.02 [0.99; 1.06]

=0.0006, p < 0.01
California Teachers Study -T— 1.05 [0.98;1.12]
ONS-Longitudinal - 1.01 [0.98;1.041
| —
0.9 1 1.1

Relative Risk per 1 pg/m3
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95%-Cl

[0.98: 1.12]

[1.00; 1.01]
[1.00; 1.19]
[0.94; 1.10]
[0.90; 1.05]
[0.98; 1.04]
[1.02; 1.05]
[1.04; 1.22]
[0.99; 1.06]

[1.00; 1.01]



Subgroup analysis - by risk of bias
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Plots not shown for risk of bias domains if all studies were rated low or moderate

EC - total mortality by Risk of bias assessment on confounding

Study

Low/Moderate

Beelen et al. 2008

Yap et al. 2012

Yap et al. 2012
Beelenet al. 2014

Ostro et al. 2015

Yang et al. 2018
Dirgawati et al. 2019
Hvidtfeldt et al. 2019
Random effects model

Study Name

NLCS-AR
Renfrew/Paisley
Collaborative cohorts
ESCAPE
Califomia Teachers Study
Hong Kong Elderly
HIMS
DDCH

Heterogeneity: 1 = 69%, <> = 0.0007, p < 0.01

High
Hansell et al. 2016
Badaloni et al. 2017

ONS-Longitudinal
Rome Longitudinal

Nieuwenhuijsen et al. 2018 Barcelona Mega Cohort

Random effects model

Heterogeneity: /2 = 20%, 12 = < 0.0001, p = 0.29

0.9

Relative Risk RR
< 1.00
s 1.07
— 1.01
T+ 1.02
—_— 1.00
+ 1.00
e 1.1
—_— 1.07
~— 1.03
- 1.02
== 1.03
e 1.02
< 1.02
T 1
1 1.1 1.25

Relative Risk per 1 pg/m’

95%-Cl

[1.00; 1.01]
[1.02; 1.13]
[0.96; 1.06]
[0.97; 1.06]
[0.96; 1.04]
[1.00; 1.00]
[1.02; 1.20]
[1.03;1.12]

[1.00; 1.06]

[1.00; 1.03]
[1.02; 1.04]
[1.00; 1.04]

[1.01; 1.04]

Note: For low/moderate vs high risk of bias confounding t? estimated by EB as REML did not

converge
EC - Circulatory mortality by Risk of bias assessment on exposure assessment
Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen et al. 2008 NLCS-ARR . 1.00 [1.00;1.01]
Beelenetal. 2014 ESCAPE e 0.97 [0.90; 1.05]
Ostro et al. 2015 California Teachers Study T— 1.05 [0.98; 1.12]
Hansell etal. 2016 ONS-Longitudinal b 1.01 [0.98;1.04]
Badaloni etal. 2017 Rome Longitudinal 1.04 [1.02;1.05]
Yang et al. 2018 Hong Kong Elderly 2 1.01 [1.00; 1.01]
Hvidtfeldt et al. 2019 DDCH —+— 1.13 [1.04;1.22]
Random effects model T 1.02 [0.99; 1.06]
Heterogeneity: /° = 73%, 1° = 0.0010, p < 0.01
High
Yap et al. 2012 Renfrew/Paisley —— 1.09 [1.00;1.19]
Yap et al. 2012 Collaborative cohorts I e 1.02 [0.94;1.10]
— —
0.9 1 11

Relative Risk per 1 pg/m3
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EC - Circulatory mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low

Beelen et al. 2008 NLCS-AIR - 1.00 [1.00;1.01]
Yap et al. 2012 Renfrew/Paisley T 1.09 [1.00;1.19]
Yap etal. 2012 Collaborative cohorts B I — 1.02 [0.94;1.10]
Beelenetal. 2014 ESCAPE S R 0.97 [0.90; 1.05]
Ostro et al. 2015 California Teachers Study -T— 1.05 [0.98;1.12]
Badaloni et al. 2017 Rome Longitudinal - 1.04 [1.02;1.05]
Yang et al. 2018 Hong Kong Elderly * 1.01 [1.00; 1.01]
Hvidtfeldt et al. 2019 DDCH —+— 1.13 [1.04;1.22]
Random effects model T 1.03 [0.99; 1.06]
Heterogeneity: 1 = 73%, > = 0.0006, p < 0.01

High

Hansell et al. 2016 ONS-Longitudinal - 1.01 [0.98;1.04]

0.9 1 1.1
Relative Risk per 1 ug/m3

Subgroup analysis - by smoking adjustment

EC - Circulatory mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes
Beelen et al. 2008 NLCS-AR e 1.00 [1.00; 1.01]
Yap etal. 2012 Renfrew/Paisley T 1.09 [1.00;1.19]
Yap etal. 2012 Collaborative cohorts e e a— 1.02 [0.94;1.10]
Beelen et al. 2014 ESCAPE —_— 0.97 [0.90; 1.05]
Ostro et al. 2015 California Teachers Study T 1.05 [0.98;1.12]
Yang et al. 2018 Hong Kong Elderly . 1.01 [1.00; 1.01]
Hvidtfeldt et al. 2019 DDCH —— 1.13 [1.04;1.22]
Random effects model T 1.03 [0.99; 1.07]
Heterogeneity: /1% = 59%, 1> = 0.0013, p = 0.02
No
Hansell et al. 2016 ONS-Longitudinal - 1.01 [0.98; 1.04]
Badaloni et al. 2017 Rome Longitudinal | : 1.04 [1.02;1.05]
—t—
0.9 1 1.1

Relative Risk per 1 pg/m3

Note: For smoking adjustment t? estimated by EB as REML did not converge
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PMio

Primary meta-analysis

PMq - Circulatory mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly "' 1.05 [1.02;1.08] 21.8%
Huss et al. 2010 Swiss National Cohort . 1.00 [0.99;1.01] 24.7%
Careyetal. 2013 English National Cohort —+-r 0.97 [0.89;1.05] 10.5%
Beelen etal. 2014 ESCAPE v 1.02 [0.92;1.14] 7.7%
Hansell et al. 2016 ONS-Longitudinal F—— 112 [1.01;1.25] 7.7%
Badaloni et al. 2017 Rome Longitudinal - 1.02 [1.01;1.04] 23.5%
Hvidtfeldt et al. 2019 DDCH T+ 130 [1.11;153] 4.1%
Random effects model <F> 1.03 [0.98; 1.10] 100.0%
Prediction interval 1 [0.92; 1.16]
Heterogeneity: 12 = 82%, 12 = 0.0013, p < 0.01 f ! !
0.75 1 1.5
Relative Risk per 10 ug/m3
Sensitivity analysis without combining strata in Naess et al. 2007
PM;q - Circulatory mortality
Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly 114 [1.05;1.22] 9.9%
Naess et al. 2007 Oslo Elderly 117 [1.06;1.29] 8.0%
Naess et al. 2007 Oslo Elderly 1.06 [1.01;1.11] 12.0%
Naess et al. 2007 Oslo Elderly 1.01 [0.98;1.05] 13.0%
Huss etal. 2010 Swiss National Cohort 1.00 [0.99;1.01] 14.3%
Careyetal. 2013 English National Cohort 0.97 [0.89;1.05] 9.2%
Beelenetal. 2014 ESCAPE 1.02 [0.92;1.14] 7.5%
Hansell et al. 2016 ONS-Longitudinal 112 [1.01;1.25] 7.5%
Badaloni et al. 2017 Rome Longitudinal 1.02 [1.01;1.04] 14.0%

Hvidtfeldt et al. 2019 DDCH —+— 130 [1.11;153] 4.7%

Random effects model
Prediction interval
Heterogeneity: /2 = 81%, 12 = 0.0032, p < 0.01

1.06 [1.00; 1.12] 100.0%
[0.92; 1.22]

0.75 1 15
Relative Risk per 10 pg/m3
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Subgroup analysis — by region

All were W. European cohort studies in the general population

Subgroup analysis - by publication year

Study Study Name Relative Risk RR 95%-Cl
Before 2008
Naess et al. 2007 Oslo Elderly - 1.05 [1.02; 1.08]
After 2008
Huss et al. 2010 Swiss National Cohort ) 1.00 [0.99;1.01]
Careyetal. 2013 English National Cohort «—+1— 0.97 [0.89; 1.05]
Beelenetal. 2014 ESCAPE e ne— 1.02 [0.92; 1.14]
Hansell et al. 2016 ONS-Longitudinal — 1.12 [1.01;1.25]
Badaloni et al. 2017 Rome Longitudinal =+ 1.02 [1.01;1.04]
Hvidtfeldt et al. 2019 DDCH ——>1.30 [1.11;1.53]
Random effects model <|> 1.04 [0.95; 1.14]
Heterogeneity: 12 = 77%, 1> = 0.0037, p < 0.01 : | | |

0.9 1 141 1.5

Relative Risk per 10 pg/m3

Subgroup analysis - by traffic specificity

All studies rated moderate
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Subgroup analysis - by risk of bias

Chapter 11 Additional Materials

Plots not shown for risk of bias domains if all studies were rated low or moderate

PM;, - Circulatory mortality by Risk of bias assessment on confounding

Study Study Name
Low/Moderate
Careyetal. 2013
Beelen etal. 2014
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: /2 = 81%, 1> = 0.0185, p < 0.01

English National Cohort
ESCAPE
DDCH

High

Naess et al. 2007

Huss et al. 2010

Hansell et al. 2016
Badaloni et al. 2017
Random effects model
Heterogeneity: #= 87%, = 0.0007, p < 0.01

Oslo Elderly
Swiss National Cohort
ONS-Longitudinal
Rome Longitudinal

Relative Risk RR  95%-Cl
— 0.97 [0.89;1.05]
— 1.02 [0.92;1.14]

]

1.07 [0.73; 1.57]

PM;q - Circulatorymortality by Risk of bias assessment on missing data

Study Study Name
Low
Naess et al. 2007 Oslo Elderly

Swiss National Cohort
English National Cohort

Huss et al. 2010
Careyetal. 2013

Beelenetal. 2014 ESCAPE
Badaloni et al. 2017 Rome Longitudinal
Hvidtfeldt et al. 2019 DDCH

Random effects model
Heterogeneity: /> = 83%, <> = 0.0008, p < 0.01

High

Hansell et al. 2016 ONS-Longitudinal
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L 1.05 [1.02; 1.08]
+ 1.00 [0.99; 1.01]
1.12 [1.01;1.25]
1.02 [1.01; 1.04]
1.03 [0.97; 1.09]
[ I 1
0.75 1 15
Relative Risk per 10 ug/m3
Relative Risk RR 95%-Cl
= 1.05 [1.02;1.08]
1.00 [0.99;1.01]
1 0.97 [0.89; 1.05]
1.02 [0.92;1.14]
[+ 1.02 [1.01;1.04]
—+— 1.30 [1.11;1.53]
T 1.03 [0.97; 1.09]
— = 1.12 [1.01;1.25]
| |
0.75 1 15

Relative Risk per 10 pg/m3
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Subgroup analysis - by smoking adjustment

PM,q - Circulatorymortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Careyetal. 2013 English National Cohort — 0.97 [0.89;1.05]
Beelenetal. 2014 ESCAPE — 1.02 [0.92;1.14]

Hvidtfeldt et al. 2019 DDCH g;1 .30 [1.11;1.53]
Random effects model 1.07 [0.73; 1.57]

Heterogeneity: %= 81%, = 0.0185, p < 0.01

No

Naess et al. 2007 Oslo Elderly L 1.05 [1.02;1.08]
Huss et al. 2010 Swiss National Cohort O 1.00 [0.99;1.01]
Hansell et al. 2016 ONS-Longitudinal 1.12 [1.01;1.25]
Badaloni et al. 2017 Rome Longitudinal == 1.02 [1.01;1.04]
Random effects model 1.03 [0.97; 1.09]

Heterogeneity: ?= 87%, = 0.0007, p < 0.01

0.75 1 1.5
Relative Risk per 10 ug/m3
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PMa.s

Primary meta-analysis

Study

Naess et al. 2007
Beelen et al. 2008
Krewski et al. 2009
Krewski et al. 2009
Careyetal. 2013
Beelen et al. 2014
Ostro et al. 2015
Badaloni et al. 2017
Jerrett et al. 2017
Yang et al. 2018
Hvidtfeldt et al. 2019

Random effects model
Prediction interval

Heterogeneity: /% = 70%, t° = 0.0005, p < 0.01

Sensitivity analysis

Chapter 11 Additional Materials

PM, 5 - Circulatory mortality

Relative Risk per 5 pg/m3

Study Name Relative Risk
Oslo Elderly +
NLCS-AR -
ACS-CPS II-NYC I
ACS-CPSII-LA '—;°—
English National Cohort T
ESCAPE ——
California Teachers Study o
Rome Longitudinal .
ACS-CPSII =
Hong Kong Elderly -
DDCH :
<
| p—
0.8 1 1.25

RR

1.05
1.02
0.85
1.06
0.97
0.99
1.03
1.04
1.08
1.05

— 129

1.04

95%-Cl Weight

17.1%
5.2%
1.1%
5.6%
6.1%
4.2%

13.0%

16.1%

17.3%

12.4%
2.0%

[1.03;1.07]
[0.95; 1.10]
[0.71;1.02]
[0.98; 1.13]
[0.91; 1.04]
[0.91; 1.08]
[0.99; 1.06]
[1.02; 1.06]
[1.06; 1.10]
[1.02; 1.09]
[1.13;1.47]

[1.01; 1.08] 100.0%
[0.98; 1.11]

Excluding Krewski estimates for NYC and LA ACS as part of the Jerrett et al 2017 study

Study

Naess et al. 2007
Beelen et al. 2008
Carey et al. 2013
Beelenetal. 2014
Ostro etal. 2015
Jerrett etal. 2017
Badaloni etal. 2017
Yang et al. 2018
Hvidtfeldt et al. 2019

Random effects model

Prediction interval

Heterogeneity: /° = 72%, <° = 0.0005, p < 0.01

PM, 5 - Circulatory mortality

Study Name Relative Risk RR
Oslo Elderly + 1.05
NLCS-ARR . 1.02
English National Cohort s 0.97
ESCAPE — 0.99
California Teachers Study = 1.03
ACS-CPS I = 1.08
Rome Longitudinal L 1.04
Hong Kong Elderly - 1.05
DDCH v+ 1.29
< 1.05
l—fﬁ
0.8 1 1.25

Relative Risk per

58

5 pg/m3

95%-Cl Weight

[1.03
[0.95
[0.91
[0.91
[0.99
[1.06
[1.02
[1.02
[.13

[1.01;

:1.07] 18.3%
:1.10]  56%
:1.04]  66%
:1.08]  45%
:1.06] 13.9%
:1.10] 18.5%
:1.06] 17.2%
:1.09] 13.3%
147]  22%

1.08] 100.0%

[0.98; 1.11]
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Publication bias
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Footnote: The vertical lines in the funnel plots represent the pooled fixed and random effect
estimates. The vertical dashed line in the middle of the funnel shows the fixed effect
estimate. As the Panel applied a random-effects model, the funnel plot also presents the
random-effects estimate with the dotted line.
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Subgroup analysis — by publication year

Study Study Name Relative Risk RR 95%-Cl
Before 2008

Naess et al. 2007 Oslo Elderly == 1.05 [1.03;1.07]
Beelen et al. 2008 NLCS-AR -1 1.02 [0.95;1.10]
After 2008

Krewski et al. 2009 ACS-CPS II-NY — 0.85 [0.71;1.02]
Krewski et al. 2009 ACS-CPS II-LA e 1.06 [0.98;1.13]
Careyetal. 2013 English National Cohort I 0.97 [0.91;1.04]
Beelenetal. 2014 ESCAPE B 0.99 [0.91;1.08]
Ostro et al. 2015 California Teachers Study = 1.03 [0.99; 1.06]
Jerrett et al. 2017 ACS-CPS |l el 1.08 [1.06;1.10]
Badaloni et al. 2017 Rome Longitudinal - 1.04 [1.02;1.06]
Yang etal. 2018 Hong Kong Elderly - 1.05 [1.02;1.09]
Hvidtfeldt et al. 2019 DDCH —+— 1.29 [1.13;147]
Random effects model — 1.04 [0.99; 1.10]

Heterogeneity: 2= 75%, = 0.0014, p < 0.01

I 1

0.8 1 1.25 1.5
Relative Risk per 5 pg/m3
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Subgroup analysis - by region

PM, 5 - Circulatory mortality by Region

Study Study Name Relative Risk RR 95%-Cl
North America

Krewski et al. 2009 ACS-CPS II- NY — 0.85 [0.71;1.02]
Krewski et al. 2009 ACS-CPS II- LA T 1.06 [0.98;1.13]
Ostro et al. 2015 California Teachers Study Bl 1.03 [0.99; 1.06]
Jerrettetal. 2017 ACS-CPSIII L 1.08 [1.06;1.10]
Random effects model —_— 1.04 [0.95; 1.14]

Heterogeneity: 12 = 76%, 12 = 0.0010, p < 0.01

Western Europe

Naess et al. 2007 Oslo Elderly - 1.05 [1.03;1.07]
Beelen et al. 2008 NLCS-AIR -1 1.02 [0.95;1.10]
Careyetal. 2013 English National Cohort I 0.97 [0.91;1.04]
Beelenetal. 2014 ESCAPE B — 0.99 [0.91;1.08]
Badaloni et al. 2017 Rome Longitudinal - 1.04 [1.02;1.06]
Hvidtfeldt et al. 2019 DDCH —— 1.29 [1.13;1.47]
Random effects model s 1.04 [0.96; 1.14]
Heterogeneity: 12 = 71%, t> = 0.0033, p < 0.01

Asia

Yang et al. 2018 Hong Kong Elderly - 1.05 [1.02;1.09]

[ T 1

0.8 1 1.25 1.5
Relative Risk per 5 ug/m3

Subgroup analysis - by traffic specificity

All rated moderate
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Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

PM, 5 - Circulatory mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen etal. 2008 NLCS-AR -1 1.02 [0.95; 1.10]
Krewski et al. 2009 ACS-CPS II-NY e — 0.85 [0.71;1.02]
Krewski et al. 2009 ACS-CPS II-LA T 1.06 [0.98;1.13]
Carey etal. 2013 English National Cohort T 0.97 [0.91;1.04]
Beelenetal. 2014 ESCAPE — 0.99 [0.91;1.08]
Ostro et al. 2015 California Teachers Study [+ 1.03 [0.99; 1.06]
Jerrettetal. 2017 ACS-CPS Il = 1.08 [1.06; 1.10]
Yang et al. 2018 Hong Kong Elderly -+ 1.05 [1.02;1.09]
Hvidtfeldt et al. 2019 DDCH —+— 1.29 [1.13;1.47]
Random effects model T 1.04 [0.98; 1.10]
Heterogeneity: 1 = 74%, 2 = 0.0022, p < 0.01
High
Naess et al. 2007 Oslo Elderly na 1.05 [1.03;1.07]
Badaloni etal. 2017 Rome Longitudinal = 1.04 [1.02;1.06]
—t—
0.8 1 1.25

Relative Risk per 5 pg/m3

Subgroup analysis - by smoking adjustment

PM, 5 - Circulatorymortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Beelen et al. 2008 NLCS-ARR -1 1.02 [0.95;1.10]
Krewski et al. 2009 ACS-CPS II- NY —_— 0.85 [0.71;1.02]
Krewski et al. 2009 ACS-CPS II-LA T 1.06 [0.98;1.13]
Careyetal. 2013 English National Cohort e 0.97 [0.91;1.04]
Beelenetal. 2014 ESCAPE " 0.99 [0.91;1.08]
Ostro etal. 2015 California Teachers Study [+ 1.03 [0.99; 1.06]
Jerrettetal. 2017 ACS-CPS |l ] 1.08 [1.06; 1.10]
Yang et al. 2018 Hong Kong Elderly = 1.05 [1.02;1.09]
Hvidtfeldt et al. 2019 DDCH —+— 1.29 [1.13;1.47]
Random effects model T 1.04 [0.98; 1.10]
Heterogeneity: /2 = 74%, <> = 0.0022, p < 0.01

No

Naess et al. 2007 Oslo Elderly e 1.05 [1.03;1.07]
Badaloni et al. 2017 Rome Longitudinal L 1.04 [1.02;1.06]

I—|—|
0.8 1 1.25
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Distance measures

Distance measures - Circulatory mortality

Chapter 11 Additional Materials

Reference Study Name Population Categories RR 95%ClI

Gehring et al. 2006 SALIA General population <50 vs. >50 m 1.70 [1.02, 2.81]
Schikow ski et al. 2007 SALIA General population <50 vs.>50 m 1.67 [0.98, 2.83]
Beelen et al. 2008 NLCS-AIR - General population <100 mto highw ay or <50 mto major road vs. higher 1.05 [0.93, 1.18]
Huss et al. 2010 Sw iss National Cohort - General population <50 vs. >200 m 1.04 [1.03, 1.06]
Huss et al. 2010 Sw iss National Cohort - General population 50-99 vs. >200 m 1.04 [1.02, 1.05]
Huss et al. 2010 Sw iss National Cohort - General population 100-199 vs. >200 m 1.02 [1.00, 1.03]
Raaschou-Nielsen et al. 2012 DDCH - General population <50 vs. >50 m 0.98 [0.79, 1.21]
Cesaroni et al. 2013 Rome Longitudinal [ | General population <50 vs. >250 m 1.03  [1.01,1.05]
Cesaroni et al. 2013 Rome Longitudinal - General population 50-100 vs. >250 m 099  [0.97,1.02]
Cesaroni et al. 2013 Rome Longitudinal L] General population 100-150 vs. >250 m 1.00 [0.97, 1.02]
Cesaroni et al. 2013 Rome Longitudinal - General population 150-250 vs. >250 m 099  [0.97,1.02]
Chen et al. 2013 Ontario Tax Cohort - General population <50 m to major road or <100 mto highw ay vs. higher 1.04 [1.00, 1.08]
Heinrich et al. 2013 SALIA - General population <50 vs.>50 m 1.95 [1.37,2.77]
Cakmak et al. 2019 1991 CanCHEC General population <475vs. >1583 m 1.70 [1.44, 2.01]
Cakmak et al. 2019 1991 CanCHEC General population 475-1152 vs. >1583 m 1.18 [1.12, 1.24]
Cakmak et al. 2019 1991 CanCHEC . General population 1152-1583 vs. >1583 m 1.07 [1.05, 1.09]
Finkelstein et al. 2005 Hamilton Pulmonary Cohort - Patient group <150 to highw ay or <50 m to major road vs. higher 135  [1.03,1.75]

Jerrett et al. 2009

Toronto Respiratory Cohort

Patient group

<50 m from major road or <100 m from highw ay vs. higher 1.48 [0.91, 2.42]

Relative Risk
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Density measures

Traffic Density measures - Circulatory mortality

Reference Study Name Increment/Categories RR 95%CI
Beelen et al. 2008 NLCS-AIR - per 335000 vehicles/day 1.00 [0.92, 1.08]
Cesaroni et al. 2013 Rome Longitudinal - >6650 vs. <250 vehicle-knvday 1.05 [1.02, 1.07]
Cesaroni et al. 2013 Rome Longitudinal ] 3230-6650 vs. <250 vehicle-knvday 1.03 [1.00, 1.06]
Cesaroni et al. 2013 Rome Longitudinal - 1630-3220 vs. <250 vehicle-knvday 1.03 [1.00, 1.05]
Cesaroni et al. 2013 Rome Longitudinal - 250-1620 vs. <250 vehicle-knvday 1.02 [0.99, 1.04]
Beelen et al. 2014 ESCAPE - per 4000 vehicle-knm/day 0.99 [0.89, 1.11]
T T T
0.95 1 1.1

Relative Risk
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11.3 Respiratory mortality

Summary of meta-analysis

1.4

N
(N
"

Relative Risk (95% Confidence Interval)
=

0.81

Chapter 11 Additional Materials

1.10 1.10

[ | [

1.05
1.03
51.01

Number of studies in meta-analyses T

4 8 4 7

NO, NO, EC PM;q PM, 5

Footnote: The following increments were used: 10 pg/m?3 for NO,, 20 pg/m?3 for NO,, 1 pg/m?3
for EC, 10 ug/m3 for PMyo and 5 pg/m3 for PM,.s. Effect estimates cannot be directly
compared across the different traffic-related pollutants because the selected increments do
not necessarily represent the same contrast in exposure.
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NO;

Primary meta-analysis

NO, - Respiratory mortality

66

Relative Risk per 10 pg/m3

Study Study Name Relative Risk RR 95%-Cl Weight
Beelen et al. 2008 NLCS-AR —'— 1.11 [1.00;1.23] 6.7%
Careyetal. 2013 English National Cohort - 1.07 [1.02;1.11] 15.8%
Cesaroni etal. 2013 Rome Longitudinal = 1.03 [1.00;1.06] 17.6%
Yorifuji et al. 2013 Shizuoka Elderly —'— 1.19 [1.06;1.34] 5.7%
Dimakopoulou et al. 2014 ESCAPE e 0.97 [0.89;1.05] 8.9%
Crouse etal. 2015 1991 CanCHEC —°— 1.09 [1.04;1.13] 14.8%
Yang etal. 2018 Hong Kong Elderly - 1.00 [0.97;1.02] 18.1%
Hvidtfeldt et al. 2019 DDCH y 1.03 [0.97;1.09] 12.4%
Random effects model < 1.05 [1.00; 1.09] 100.0%
Prediction interval ! [0.94; 1.16]
Heterogeneity: 1 = 72%, <> = 0.0014, p < 0.01 f I !
0.8 1 1.25
Relative Risk per 10 ug/m3
Subgroup analysis - all are cohorts
Subgroup analysis - by study period
Study Study Name Relative Risk RR 95%-Cl
Before 2008
Beelen et al. 2008 NLCS-AIR — 1.11 [1.00; 1.23]
After 2008
Careyetal. 2013 English National Cohort — 1.07 [1.02;1.11]
Cesaroni et al. 2013 Rome Longitudinal —— 1.03 [1.00; 1.06]
Yorifuji etal. 2013 Shizuoka Elderly —+—> 1.19 [1.06; 1.34]
Dimakopoulou et al. 2014 ESCAPE D m— 0.97 [0.89; 1.05]
Crouse etal. 2015 1991 CanCHEC —_— 1.09 [1.04;1.13]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.02]
Hvidtfeldt et al. 2019 DDCH -1 1.03 [0.97; 1.09]
Random effects model T 1.04 [0.99; 1.09]
Heterogeneity: 12 = 73%, t2 = 0.0013, p < 0.01 ' : ,
0.9 1 1.1 1.3



Subgroup analysis - by region
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NO, - Respiratory mortality by Region

Study Study Name Relative Risk RR 95%-Cl
North America
Crouse et al. 2015 1991 CanCHEC —_— 1.09 [1.04;1.13]
Western Europe
Beelen et al. 2008 NLCS-AIR S 1.11 [1.00; 1.23]
Careyetal. 2013 English National Cohort — 1.07 [1.02;1.11]
Cesaroni etal. 2013 Rome Longitudinal [ 1.03 [1.00; 1.06]
Dimakopoulou et al. 2014 ESCAPE — T 0.97 [0.89;1.05]
Hvidtfeldt et al. 2019 DDCH i 1.03 [0.97;1.09]
Random effects model —— 1.04 [1.00; 1.08]
Heterogeneity: 12 = 36%, 1> = 0.0002, p = 0.18
Asia
Yorifuji et al. 2013 Shizuoka Elderly —+—> 1.19 [1.06; 1.34]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.02]
f T 1
0.9 1 11 . 1.3
Relative Risk per 10 ug/m
Subgroup analysis - by smoking adjustment
NO, - Respiratory mortality by smoking adjustment
Study Study Name Relative Risk RR 95%-Cl
Yes
Beelen et al. 2008 NLCS-AR — 1.11 [1.00; 1.23]
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.19 [1.06; 1.34]
Careyetal. 2013 English National Cohort —=— 1.07 [1.02;1.11]
Dimakopoulou et al. 2014 ESCAPE — 0.97 [0.89; 1.05]
Yang et al. 2018 Hong Kong Elderly = 1.00 [0.97;1.02]
+ Hvidtfeldt et al. 2019 DDCH T 1.03 [0.97;1.09]
Random effects model T 1.04 [0.97; 1.12]
Heterogeneity: 1 = 73%, t° = 0.0024, p < 0.01
No
Cesaroni etal. 2013 Rome Longitudinal B 1.03 [1.00; 1.06]
Crouse et al. 2015 1991 CanCHEC - 1.09 [1.04;1.13]
T 1 1
0.8 1 1.25

67

Relative Risk per 10 ug/m3
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Subgroup analysis - by traffic specificity

NO, - Respiratory mortality by Traffic Specificity

Study Study Name Relative Risk RR 95%-Cl
High

Beelen et al. 2008 NLCS-AIR R 1.11 [1.00; 1.23]
Cesaroni etal. 2013 Rome Longitudinal [ 1.03 [1.00; 1.06]
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.19 [1.06; 1.34]
Dimakopoulou et al. 2014 ESCAPE e 0.97 [0.89; 1.05]
Crouse etal. 2015 1991 CanCHEC —— 1.09 [1.04;1.13]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.02]
Hvidtfeldt et al. 2019 DDCH -T— 1.03 [0.97;1.09]
Random effects model e 1.04 [0.99; 1.10]
Heterogeneity: 12 = 72%, t> = 0.0018, p < 0.01

Moderate

Carevetal 2013 Enalish National Cohort - 1.07 [1.02;1.11]

0.8 1 1.25
Relative Risk per 10 pg/m3
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Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - Respiratory mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen et al. 2008 NLCS-AR | 1.11 [1.00; 1.23]
Yorifuji et al. 2013 Shizuoka Elderly —— 1.19 [1.06; 1.34]
Careyetal. 2013 English National Cohort —— 1.07 [1.02;1.11]
Dimakopoulou et al. 2014 ESCAPE — 0.97 [0.89; 1.05]
Crouse et al. 2015 1991 CanCHEC —=— 1.09 [1.04;1.13]
Yang etal. 2018 Hong Kong Elderly - 1.00 [0.97;1.02]
Hvidtfeldt et al. 2019 DDCH T 1.03 [0.97; 1.09]
Random effects model — 1.05 [0.99; 1.11]
Heterogeneity: /% = 76%, t> = 0.0020, p < 0.01
High
Cesaroni etal. 2013 Rome Longitudinal e 1.03 [1.00; 1.06]
|
r T 1
0.8 1 1.25
Relative Risk per 10 pg/m3
NO, - Respiratory mortality by Risk of bias assessment on selection bias
Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Beelen et al. 2008 NLCS-ARR R 1.11 [1.00;1.23]
Careyetal. 2013 English National Cohort —— 1.07 [1.02;1.11]
Cesaroni etal. 2013 Rome Longitudinal [ 1.03 [1.00; 1.06]
Dimakopoulou et al. 2014 ESCAPE —_—T 0.97 [0.89;1.05]
Crouse et al. 2015 1991 CanCHEC i 1.09 [1.04;1.13]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.02]
Hvidtfeldt et al. 2019 DDCH -+ 1.03 [0.97;1.09]
Random effects model — 1.04 [1.00; 1.08]
Heterogeneity: 12 = 68%, 12 = 0.0009, p < 0.01
High
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.19 [1.06; 1.34]

0.8 1 1.25
Relative Risk per 10 pg/m3
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NO, - Respiratory mortality by Risk of bias assessment on exposure assessment

Study Study Name
Low

Cesaroni et al. 2013
Careyetal. 2013

Yorifuji et al. 2013
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 1> = 56%, t° = 0.0004, p = 0.08

Rome Longitudinal
English National Cohort
Shizuoka Elderly
DDCH

Moderate
Beelen et al. 2008 NLCS-AIRR
Dimakopoulou et al. 2014 ESCAPE

Crouse etal. 2015

Yang etal. 2018
Random effects model
Heterogeneity: /% = 80%, 1 = 0.0026, p < 0.01

1991 CanCHEC
Hong Kong Elderly

Relative Risk RR 95%-Cl

1.03
1.07

[1.00; 1.06]
[1.02; 1.11]
——=—— 1.19 [1.06; 1.34]
1.03 [0.97; 1.09]
1.05 [0.98; 1.12]

L —
—r—

1.1
0.97

[1.00; 1.23]
[0.89; 1.05]
1.09 [1.04;1.13]
1.00 [0.97; 1.02]
1.03 [0.94; 1.14]

!

-~
T
0.8 1 1.25

Relative Risk per 10 pg/m3

NO, - Respiratory mortality by Risk of bias assessment on missing data

Study Study Name
Low
Beelen et al. 2008 NLCS-AIR

Cesaroni etal. 2013
Careyetal. 2013
Dimakopoulou et al. 2014
Crouse etal. 2015

Yang et al. 2018
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 12 = 68%, t> = 0.0009, p < 0.01

Rome Longitudinal
English National Cohort
ESCAPE
1991 CanCHEC
Hong Kong Elderly
DDCH

High

Yorifuji etal. 2013 Shizuoka Elderly

70

Relative Risk RR 95%-Cl

1.1
1.03
1.07
0.97
1.09

[1.00; 1.23]
[1.00; 1.06]
[1.02;1.11]
[0.89; 1.05]
[1.04;1.13]
1.00 [0.97;1.02]
1.03 [0.97; 1.09]
1.04 [1.00; 1.08]

01'{'1‘*\

— 119

[1.06; 1.34]

0.8 1 125
Relative Risk per 10 pg/m3



By general population/patient group
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Study Study Name Risk Ratio RR 95%-Cl
General population
Beelen et al. 2008 NLCS-AR ———— 1.11 [1.00; 1.23]
Yorifuji et al. 2013 Shizuoka Elderly ——> 1.19 [1.06; 1.34]
Cesaroni etal. 2013 Rome Longitudinal — 1.03 [1.00; 1.06]
Careyetal. 2013 English National Cohort —_— 1.07 [1.02;1.11]
Dimakopoulou et al. 2014 ESCAPE T 0.97 [0.89; 1.05]
Crouse etal. 2015 1991 CanCHEC — 1.09 [1.04;1.13]
Yang etal. 2018 Hong Kong Elderly —— 1.00 [0.97;1.02]
Hvidtfeldt et al. 2019 DDCH T 1.03 [0.97;1.09]
Random effects model —— 1.05 [1.00; 1.09]
Heterogeneity: = 72%, 2= 0.0014, p < 0.01
Patient group
Jerrett et al. 2009 Toronto Respiratory Cohort 1.08 [0.64;1.84]
T f T 1
0.9 1 1.1 1.3

Relative Risk per 10 pg/m3
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NO)(

Primary meta-analysis -All are Western European cohorts after 2008

NO, - Respiratory mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Nafstad et al. 2004 Oslo men's cohort —+— 135 [1.13;1.60] 26.2%
Dimakopoulou et al. 2014 ESCAPE — 0.99 [0.90;1.09] 33.0%
Stockfelt et al. 2015 PPS —T—'— 1.00 [0.88;1.14] 30.1%
Bauleo et al. 2019 Civitavecchia Study 1.23 [0.81;1.87] 10.7%

Random effects model 1.10 [0.86; 1.41] 100.0%

Prediction interval [0.56; 2.16]
Heterogeneity: 12 = 71%, 1> = 0.0186, p = 0.02 ' ! !
0.8 1 1.25 1.7
Relative Risk per 20 pg/m3
Subgroup analysis - All are W. European cohorts in the general population
Subgroup analysis - by study period
Study Study Name Relative Risk RR 95%-Cl
Before 2008
Nafstad et al. 2004 Oslo men's cohort —— 1.35 [1.13;1.60]
After 2008
Dimakopoulou et al. 2014 ESCAPE 0.99 [0.90; 1.09]
Bauleo et al. 2019 Civitavecchia Study 1.23 [0.81;1.87]

Random effects model
Heterogeneity: = 0%, %= 0, p =0.62

1.00 [0.89; 1.12]

|
Stockfelt et al. 2015 PPS _T_ 1.00 [0.88;1.14]
T

[ T 1

0.8 1 1.25 16
Relative Risk per 20 ug/m3
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Subgroup analysis - by smoking adjustment

NOy - Respiratory mortality by Smoking Adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Nafstad et al. 2004 Oslo men's cohort —— 1.35 [1.13;1.60]
Dimakopoulou et al. 2014 ESCAPE T 0.99 [0.90; 1.09]
Stockfelt et al. 2015 PPS I 1.00 [0.88;1.14]
Random effects model 1.09 [0.71; 1.66]
Heterogeneity: / = 80%, ° = 0.0226, p < 0.01

No

Bauleo et al. 2019 Civitavecchia Study 1.23 [0.81;1.87]

1

[ I I 1

0.8 1 1.25 1.6
Relative Risk per 20 pg/m3

Subgroup analysis - by traffic specificity

All rated high
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Subgroup analysis - By risk of bias

Chapter 11 Additional Materials

Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - Respiratory mortality by Risk of bias assessment on confounding

Study

Low

Nafstad et al. 2004
Dimakopoulou et al. 2014
Stockfelt et al. 2015
Random effects model

Heterogeneity: /2 = 80%, 12 = 0.0226, p < 0.01

High

Bauleo et al. 2019 Civitavecchia Study

Oslo men's cohort

Relative Risk RR 95%-Cl

—— 135 [1.13;1.60]
0.99 [0.90; 1.09]

— 1.00 [0.88;1.14]

—— 109 [0.71; 1.66]

S 123 [0.81;1.87]

l_%

15

Relative Risk per 20 pg/m3



EC
Primary meta-analysis
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EC - Respiratory mortality

Study Study Name pollutant Relative Risk RR 95%-Cl Weight
Beelen et al. 2008 NLCS-AR BC -‘- 1.02 [1.00;1.03] 31.8%
Yap etal. 2012 Renfrew/Paisley BS > 1.27 [1.03;1.56] 0.9%
Yap etal. 2012 Collaborative cohorts BS R r— 0.96 [0.80;1.16] 1.1%
Dimakopoulou et al. 2014 ESCAPE PM25 abs ¢+—— ' 0.72 [0.53;0.99] 0.4%
Ostro et al. 2015 California Teachers Study EC R re— 1.00 [0.89;1.12] 2.9%
Hansell et al. 2016 ONS-Longitudinal BS = 1.05 [1.01;1.08] 18.2%
Yang et al. 2018 Hong Kong Elderly BC 2 1.00 [0.99;1.00] 40.2%
Hvidtfeldt et al. 2019 DDCH BC —‘._ 1.00 [0.92;1.09] 4.6%
Random effects model <I> 1.01 [0.98; 1.05] 100.0%
Prediction interval ! [0.96; 1.07]
Heterogeneity: /> = 64%, t = 0.0003, p < 0.01 f ' ! '
07 08 1 125 14
Relative Risk per 1 pg/m3
Subgroup analysis — by publication year

Study Study Name Relative Risk RR 95%-Cl

Before 2008

Beelen et al. 2008 NLCS-AR mai 1.02 [1.00; 1.03]

After 2008

Yap etal. 2012 Renfrew/Paisley —+—> 127 [1.03;1.56]

Yap etal. 2012 Collaborative cohorts e 0.96 [0.80;1.16]

Dimakopoulou et al. 2014 ESCAPE —-— 0.72 [0.53;0.99]

Ostro etal. 2015 California Teachers Study  — 1.00 [0.89;1.12]

Hansell et al. 2016 ONS-Longitudinal —— 1.05 [1.01;1.08]

Yang etal. 2018 Hong Kong Elderly 4 1.00 [0.99; 1.00]

Hvidtfeldt et al. 2019 DDCH 1.00 [0.92;1.09]

Random effects model 1.01 [0.96; 1.07]

Heterogeneity: /> = 63%, <> = 0.0006, p = 0.01 | | —

07 08 1 125 14

75

Relative Risk per 1 pg/m’



Subgroup analysis — by region

Chapter 11 Additional Materials

EC - Respiratory mortality by Region

Study Study Name Relative Risk RR 95%-Cl
North America |
Ostro et al. 2015 California Teachers Study — 1.00 [0.89;1.12]
Western Europe |
Beelen et al. 2008 NLCS-ARR ] 1.02 [1.00;1.03]
Yap etal. 2012 Renfrew/Paisley —+—> 1.27 [1.03;1.56]
Yap etal. 2012 Collaborative cohorts D E— 0.96 [0.80;1.16]
Dimakopoulou et al. 2014 ESCAPE “— 0.72 [0.53;0.99]
Hansell et al. 2016 ONS-Longitudinal —— 1.05 [1.01;1.08]
Hvidtfeldt et al. 2019 DDCH — 1.00 [0.92;1.09]
Random effects model T~ 1.02 [0.98; 1.07]
Heterogeneity: /° = 58%, 1> = 0.0001, p = 0.04
Asia
Yang et al. 2018 Hong Kong Elderly L4 1.00 [0.99;1.00]
[ I I 1
07 08 1 125 14
Relative Risk per 1 pg/m3
Subgroup analysis — by traffic specificity
EC- Respiratory mortality by Traffic Specificity
Study Study Name Relative Risk RR 95%-Cl
High
Beelen et al. 2008 NLCS-ARR * 1.02 [1.00; 1.03]
Yap etal. 2012 Renfrew/Paisley —_— 1.27 [1.03; 1.56]
Yap etal. 2012 Collaborative cohorts I — 0.96 [0.80;1.16]
Dimakopoulou et al. 2014 ESCAPE I S 0.72 [0.53;0.99]
Yang etal. 2018 Hong Kong Elderly ! 1.00 [0.99; 1.00]
Hvidtfeldt et al. 2019 DDCH —i— 1.00 [0.92;1.09]
Random effects model 1.01 [0.98; 1.03]
Heterogeneity: 12 = 62%, ©2 = < 0.0001, p = 0.02
Moderate
Ostro et al. 2015 California Teachers Study s 1.00 [0.89;1.12]
Hansell et al. 2016 ONS-Longitudinal nal 1.05 [1.01;1.08]
0.75 1 1.5

Relative Risk per 1 pg/m3
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Subgroup analysis — by risk of bias

Chapter 11 Additional Materials

Plots not shown for risk of bias domains if all studies were rated low or moderate

EC- Respiratory mortality by Risk of bias assessment on confounding

Study Study Name
Low
Beelen et al. 2008 NLCS-AIR

Yap etal. 2012

Yap etal. 2012
Dimakopoulou et al. 2014
Ostro et al. 2015

Yang et al. 2018
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 12 = 55%, 2 = < 0.0001, p = 0.04

Renfrew/Paisley
Collaborative cohorts
ESCAPE
California Teachers Study
Hong Kong Elderly
DDCH

High

Hansell et al. 2016 ONS-Longitudinal

EC- Respiratory mortality by Risk of bias assessment on selection bias

Study Study Name
Low/Moderate

Beelen etal. 2008 NLCS-AIR
Dimakopoulou et al. 2014 ESCAPE

Ostro et al. 2015

Hansell et al. 2016

Yang etal. 2018
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 12 = 64%, 2 = 0.0002, p = 0.02

California Teachers Study
ONS-Longitudinal
Hong Kong Elderly

DDCH

High
Yap etal. 2012
Yap etal. 2012

Renfrew/Paisley
Collaborative cohorts

77

Relative Risk RR  95%-Cl
+ 1.02 [1.00;1.03]
—_— 127 [1.03;1.56]
— 0.96 [0.80;1.16]
—_— 0.72 [0.53;0.99]
— 1.00 [0.89;1.12]
1.00 [0.99; 1.00]
—jb 1.00 [0.92;1.09]
1.01 [0.98; 1.03]
~+~ 1.05 [1.01;1.08]
1
075 1 15
Relative Risk per 1 pg/m3
Relative Risk RR 95%-ClI
+ 1.02 [1.00; 1.03]
I 0.72 [0.53;0.99]
-1 1.00 [0.89;1.12]
-~ 1.05 [1.01;1.08]
. 1.00 [0.99; 1.00]
—L— 1.00 [0.92;1.09]
1.01 [0.98; 1.04]

—_— 1.27 [1.03; 1.56]
—— 0.96 [0.80;1.16]
075 1 15

Relative Risk per 1 ug/m3
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EC- Respiratory mortality by Risk of bias assessment on missing data

Study Study Name
Low
Beelen et al. 2008 NLCS-AIR

Yap etal. 2012

Yap et al. 2012
Dimakopoulou et al. 2014
Ostro et al. 2015

Yang et al. 2018
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 1 = 55%, 1> = < 0.0001, p = 0.04

Renfrew/Paisley
Collaborative cohorts
ESCAPE
California Teachers Study
Hong Kong Elderly
DDCH

High

Hansell et al. 2016 ONS-Longitudinal

Subgroup analysis — by smoking adjustment

Relative Risk RR 95%-Cl

- 1.02 [1.00; 1.03]

T 0.96 [0.80;1.16]

s a— 0.72 [0.53;0.99]

i 1.00 [0.89;1.12]

1.00 [0.99; 1.00]

—L— 1.00 [0.92;1.09]

1.01 [0.98; 1.03]

~+ 1.05 [1.01;1.08]
T 1
0.75 1 1.5

Relative Risk per 1 pg/m3

EC- Respiratory mortality by smoking adjustment

Study Study Name
Yes
Beelen et al. 2008 NLCS-AIRR

Yap et al. 2012
Yap et al. 2012
Dimakopoulou et al. 2014
Ostro et al. 2015
Yang et al. 2018

. Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 1 = 55%, ° = < 0.0001, p = 0.04

Renfrew/Paisley
Collaborative cohorts
ESCAPE
California Teachers Study
Hong Kong Elderly
DDCH

No

Hansell et al. 2016 ONS-Longitudinal

78

Relative Risk RR  95%-Cl
# 1.02 [1.00; 1.03]
—_— 1.27 [1.03;1.56]

— 0.96 [0.80;1.16]

—_— 0.72 [0.53;0.99]
— 1.00 [0.89;1.12]
1.00 [0.99; 1.00]
—jt— 1.00 [0.92;1.09]
1.01 [0.98; 1.03]
-~ 1.05 [1.01;1.08]
075 1 15

Relative Risk per 1 pg/m3
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PMio

Primary meta-analysis

PM,q - Respiratory mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Careyetal. 2013 English National Cohort —HE- 125 [1.11;1.42] 28.7%
Dimakopoulou et al. 2014 ESCAPE 0.86 [0.69;1.07] 21.1%
Hansell et al. 2016 ONS-Longitudinal - 1.23 [1.05;1.45] 25.7%
Hvidtfeldt et al. 2019 DDCH —_ = 1.04 [0.87;1.24] 24.5%
Random effects model %:> 1.10 [0.84; 1.44] 100.0%

Prediction interval 1 [0.54; 2.23]

Heterogeneity: 1% = 71%, 12 = 0.0198, p = 0.02 !
0.5 1

Relative Risk per 10 pg/m3

Sub-group analyses notes:
All are Western European cohorts after 2008 in the general population

By traffic specificity: all are rated moderate

79



Subgroup analysis — by risk of bias

Chapter 11 Additional Materials

Plots not shown for risk of bias domains if all studies were rated low or moderate

PM, - Respiratory mortality by Risk of bias assessment on confounding

Study Study Name
Low/Moderate
Careyetal. 2013
Dimakopoulou et al. 2014
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: I° = 79%, 2 = 0.0273, p < 0.01

ESCAPE
DDCH

High

Hansell et al. 2016 ONS-Longitudinal

English National Cohort

Relative Risk RR 95%-Cl

—%—— 125 [1.11;142]
0.86 [0.69; 1.07]
1.04 [0.87;1.24]

—— T ————t105"[0.66; 1.68]

—+ 1.23 1.05:1.45]

1

0.8 1 1.25
Relative Risk per 10 pg/m3

PM;q - Respiratory mortality by Risk of bias assessment on missing data

Study Study Name
Low

Careyetal. 2013 English National Cohort
Dimakopoulou et al. 2014 ESCAPE
Hvidtfeldt et al. 2019 DDCH

Random effects model
Heterogeneity: 12 = 79%, <° = 0.0273, p < 0.01
High

Hansell et al. 2016

ONS-Longitudinal

80

Relative Risk RR 95%-Cl

——— 125 [1.11;142]
0.86 [0.69; 1.07]
1.04 [0.87;1.24]

——————t-65-0.66; 1.68]

——=—— 123 [1.05; 1.45]

1

0.8 1 1.25
Relative Risk per 10 pg/m3



Subgroup analysis — by smoking adjustment
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PM; - Respiratory mortality by smoking adjustment

Study

Yes

Careyetal. 2013
Dimakopoulou et al. 2014
Hvidtfeldt et al. 2019
Random effects model
Heterogeneity: 1 = 79%, t% = 0.0273, p < 0.01

ESCAPE
DDCH

No
Hansell et al. 2016

Study Name

English National Cohort

ONS-Longitudinal

81

Relative Risk RR 95%-Cl

——— 125 [1.11;142]
0.86 [0.69;1.07]
1.04 [0.87;1.24]
————————49510.66; 1.68]

_—

—_—,

——S5—— 123 [1.05;145]

1

0.8 1 1.25
Relative Risk per 10 pg/m3



PMa.s

Primary meta-analysis

Study

Beelen et al. 2008
Careyetal. 2013
Cesaroni et al. 2013
Dimakopoulou et al. 2014
Ostro et al. 2015

Yang et al. 2018
Hvidtfeldt et al. 2019

Random effects model
Prediction interval

California Teachers Study
Hong Kong Elderly

Study Name

NLCS-AIR

English National Cohort
Rome Longitudinal

ESCAPE

DDCH

Chapter 11 Additional Materials

PM, s - Respiratory mortality

Relative Risk RR 95%-Cl Weight
—|':’— 1.03 [0.87;1.23] 6.1%
T 1.19 [1.08;1.32] 13.2%

1.01 [0.99;1.04] 25.7%

0.89 [0.68;1.16] 3.1%

= 0.99 [0.95;1.05] 21.6%

- 1.01 [0.96;1.06] 22.6%

0 1.07 [0.92;1.24] 7.8%

1.03 [0.97; 1.10] 100.0%
[0.90; 1.19]

s m——

0.8 1 1.25
Relative Risk per 5 ug/m3

Heterogeneity: 12 = 53%, t* = 0.0023, p = 0.05

Subgroup analysis — by publication year

Study

Before 2008
Beelen et al. 2008

After 2008

Careyetal. 2013
Cesaroni etal. 2013
Dimakopoulou et al. 2014
Ostro et al. 2015

Yang et al. 2018
Hvidtfeldt et al. 2019
Random effects model

Study Name

NLCS-ARR

English National Cohort
Rome Longitudinal
ESCAPE
California Teachers Study
Hong Kong Elderly
DDCH

Heterogeneity: 12 = 60%, t2 = 0.0029, p = 0.03

0.8

82

Relative Risk RR  95%-Cl
- p— 1.03 [0.87;1.23]
—_— 1.19 [1.08;1.32]
T 1.01 [0.99; 1.04]
— 0.89 [0.68;1.16]
—— 0.99 [0.95;1.05]
—_— 1.01 [0.96; 1.06]
— 1.07 [0.92;1.24]
% 1.03 [0.96; 1.12]

T T 1

1 125 15

Relative Risk per 5 ug/m3



Subgroup analysis — by region

Study

North America
Ostro et al. 2015

Western Europe
Beelen et al. 2008
Careyetal. 2013
Cesaroni etal. 2013

Dimakopoulou et al. 2014

Hvidtfeldt et al. 2019
Random effects model

Chapter 11 Additional Materials

PMj, 5 - Respiratory mortality by Region

Study Name

California Teachers Study

NLCS-ARR
English National Cohort
Rome Longitudinal
ESCAPE
DDCH

Heterogeneity: /2 = 64%, 1 = 0.0047, p = 0.02

Asia
Yang et al. 2018

Hong Kong Elderly

Subgroup analysis — by traffic specificity

All rated moderate

83

Relative Risk RR 95%-Cl
- 0.99 [0.95; 1.05]
R R SEE— 1.03 [0.87;1.23]
—_— 1.19 [1.08;1.32]
™ 1.01 [0.99; 1.04]
A E— 0.89 [0.68; 1.16]
S R — 1.07 [0.92;1.24]
—_—_ 1.06 [0.94; 1.19]
- 1.01 [0.96; 1.06]
|
[ I T 1
0.8 1 125 14

Relative Risk per 5 pg/m3
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Subgroup analysis — by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

PM, 5 - Respiratory mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl

Low/Moderate

Beelen et al. 2008 NLCS-AIR B B 1.03 [0.87;1.23]

Careyetal. 2013 English National Cohort —_— 1.19 [1.08; 1.32]

Dimakopoulou et al. 2014 ESCAPE —_—T 0.89 [0.68;1.16]

Ostro etal. 2015 California Teachers Study - 0.99 [0.95;1.05]

Yang etal. 2018 Hong Kong Elderly -+ 1.01 [0.96; 1.06]

Hvidtfeldt et al. 2019 DDCH 1.07 [0.92; 1.24]

Random effects model 1.04 [0.95; 1.14]

Heterogeneity: 1% = 60%, ° = 0.0040, p = 0.03

High

Cesaroni et al. 2013 Rome Longitudinal | 1.01 [0.99; 1.04]
0.8 1 1.25

Relative Risk per 5 ug/m3

Subgroup analysis — by smoking adjustment

PM, 5 - Respiratory mortality by smoking adjustment

Study

Yes
Beelen et al. 2008
Careyetal. 2013

Dimakopoulou et al. 2014 ESCAPE

Ostro et al. 2015
Yang et al. 2018

Study Name Relative Risk

NLCS-AIR
English National Cohort

California Teachers Study
Hong Kong Elderly

RR 95%-Cl

1.03 [0.87;1.23]
1.19 [1.08;1.32]
0.89 [0.68; 1.16]
0.99 [0.95; 1.05]
1.01 [0.96;1.06]

Heterogeneity: /> = 60%, > = 0.0040, p = 0.03

No

Cesaroni etal. 2013 Rome Longitudinal 1.01 [0.99; 1.04]

PR I
—_—
——
.
Hvidtfeldt et al. 2019 DDCH —<|:>— 1.07 [0.92;1.24]
Random effects model 1.04 [0.95; 1.14]
-

0.8 1 1.253
Relative Risk per 5 ug/m
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Distance measures

Distance measures - Respiratory mortality

Reference Study Name Population Categories RR 95%Cl

Beelen et al. 2008 NLCS-AIR General population <100 m from highw ay or <50m from major road vs. > 1.19 [0.91, 1.56]
Heinrich et al. 2013 SALIA General population <=50mvs. >50m 3.54 [1.49, 8.40]
Cesaroni et al. 2013 Rome Longitudinal General population <50 vs. >250m 1.01 [0.95, 1.08]
Cesaroni et al. 2013 Rome Longitudinal General population 150-250 vs. >250m 0.97 [0.91, 1.03]
Cesaroni et al. 2013 Rome Longitudinal General population 50-100 vs. 250m 1.02 [0.96, 1.09]
Cesaroni et al. 2013 Rome Longitudinal General population 100-150 vs. >250m 0.96 [0.90, 1.03]
Cakmak et al. 2019 1991 CanCHEC General population <475 vs. >1583m 1.03 [0.76, 1.40]
Cakmak et al. 2019 1991 CanCHEC General population 1152-1583 vs. >1583m 1.06 [1.03, 1.09]
Cakmak et al. 2019 1991 CanCHEC General population 475-1152 vs. >1583m 1.07 [0.98, 1.16]
Finkelstein et al. 2005 Hamilton Pulmonary Cohort Patient group <150 of highw ay or <50 m of major road vs. > 0.95 [0.71,1.27]

Relative Risk
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Density measures

Traffic Density measures - Respiratory mortality

Reference Study Name Population Increment/Categories RR 95%ClI
Beelen et al. 2008 NLCS-AIR - General population 335000 vehicles/day 1.21 [1.02, 1.44]
Cesaroni et al. 2013 Rome Longitudinal | General population >6650 vs. <250 vehicle-knm/day 1.08 [1.00, 1.15]
Cesaroni et al. 2013 Rome Longitudinal - General population 3230-6650 vs. <250 vehicle-km/day 1.02 [0.95, 1.10]
Cesaroni et al. 2013 Rome Longitudinal ] General population 1630-3220 vs. <250 vehicle-km/day 1.06 [0.99, 1.14]
Cesaroni et al. 2013 Rome Longitudinal | ] General population 250-1620 vs. <250 vehicle-knm/day 1.02 [0.95, 1.10]
Dimakopoulou et al. 2014 ESCAPE | General population 4000 vehicle-knvday 1.03 [0.93, 1.12]
T T T T T T T
0.9 1 1.1 2 1.3 1.4 1.5

1.
Relative Risk
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11.4 Lung Cancer mortality

Summary of meta-analysis

T 1.2
c J—
L
£
[0
3]
c
(]
ped
=
g 1.09
O [ |
= 1.06
8 1.04
= 1.02
2 ]
o
S e [
5
Q
14
Number of studies in meta-analyses
0.8 1 5 3 3 6
NO, EC PM;q PM, 5

Footnote: The following increments were used: 10 pg/m?3 for NO2, 1 ug/m? for EC, 10 pg/m?3

for PM1o and 5 pg/m3 for PM,s. Effect estimates cannot be directly compared across the
different traffic-related pollutants because the selected increments do not necessarily
represent the same contrast in exposure.
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NO;

Primary meta-analysis

NO, - Lung cancer mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly = 1.05 [1.02;1.07] 47.8%
Beelenetal. 2008 NLCS-AR o 0.97 [0.90;1.05] 3.6%
Careyetal. 2013 English National Cohort —— 1.05 [1.00;1.10] 9.3%
Cesaroni etal. 2013 Rome Longitudinal L ] 1.04 [1.02;1.07] 38.3%
Yorifuji et al. 2013 Shizuoka Elderly ‘I—'— 1.20 [1.03;1.40] 0.9%
Random effects model <> 1.04 [1.01; 1.07] 100.0%
Prediction interval [1.01; 1.08]
Heterogeneity: /% = 41%, t* < 0.0001, p = 0.15
0.8 1 1.25

Relative Risk per 10 pg/m3

Note: combining 4 stratified estimates from Naess et al. 2007

Subgroup analysis

All are cohorts

Subgroup analysis - by study period

Study Study Name Relative Risk RR 95%-Cl
Before 2008

Naess et al. 2007 Oslo Elderly - 1.05 [1.02;1.07]
Beelen et al. 2008 NLCS-ARR — 0.97 [0.90; 1.05]
After 2008

Yorifuji et al. 2013 Shizuoka Elderly —+—> 1.20 [1.03;1.40]
Cesaroni etal. 2013 Rome Longitudinal . 1.04 [1.02;1.07]
Careyetal. 2013 English National Cohort | 1.05 [1.00;1.10]
Random effects model T 1.04 [0.98; 1.11]
Heterogeneity: /1 = 39%, 1> = < 0.0001, p = 0.19 : '

0.9 1 1.1 1.3
Relative Risk per 10 ug/m3
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Subgroup analysis - by region

NO, - Lung Cancer mortality by Region

Study Study Name Relative Risk RR 95%-Cl
Western Europe

Naess et al. 2007 Oslo Elderly - 1.05 [1.02;1.07]
Beelen et al. 2008 NLCS-AIR — 0.97 [0.90; 1.05]
Cesaroni et al. 2013 Rome Longitudinal - 1.04 [1.02;1.07]
Careyetal. 2013 English National Cohort — 1.05 [1.00; 1.10]
Random effects model = 1.04 [1.01; 1.07]
Heterogeneity: /% = 13%, t2 = < 0.0001, p = 0.33

Asia

Yorifuii et al. 2013 Shizuoka Elderly ——— > 1.20 [1.03:1.401

[ I 1

0.9 1 1.1 1.3
Relative Risk per 10 pg/m3

Subgroup analysis - by traffic specificity

NO, - Lung cancer mortality by Traffic Specificity

Study Study Name Relative Risk RR 95%-Cl
High
Naess et al. 2007 Oslo Elderly - 1.05 [1.02;1.07]
Beelen et al. 2008 NLCS-AR — 0.97 [0.90; 1.05]
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.20 [1.03;1.40]
Cesaroni et al. 2013 Rome Longitudinal - 1.04 [1.02;1.07]
Random effects model < 1.04 [1.00; 1.08]
Heterogeneity: /° = 55%, ° = < 0.0001, p = 0.08
Moderate
Careyetal. 2013 English National Cohort e 1.05 [1.00; 1.10]
1
0.8 1 1.25

Relative Risk per 10 pg/m3
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Subgroup analysis - By risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - Lung cancer mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate

Beelen et al. 2008 NLCS-AIR - 0.97 [0.90;1.05]
Yorifuji et al. 2013 Shizuoka Elderly —— 1.20 [1.03;1.40]
Careyetal. 2013 English National Cohort —— 1.05 [1.00;1.10]
Random effects model ———————— 1.05 [0.82; 1.34]

Heterogeneity: /% = 69%, % = 0.0058, p = 0.04

High
Naess et al. 2007 Oslo Elderly = 1.05 [1.02;1.07]
Cesaroni etal. 2013 Rome Lonaitudinal - 1.04 [1.02;1.07]
1
0.8 1 1.25
Relative Risk per 10 ug/m3
NO,, - Lung cancer mortality by Risk of bias assessment on selection bias
Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Naess et al. 2007 Oslo Elderly L 1.05 [1.02;1.07]
Beelen etal. 2008 NLCS-AIR e 0.97 [0.90; 1.05]
Cesaroni etal. 2013 Rome Longitudinal = 1.04 [1.02;1.07]
Careyetal. 2013 English National Cohort —— 1.05 [1.00;1.10]
Random effects model < 1.04 [1.01; 1.07]
Heterogeneity: /2 = 13%, 1> = < 0.0001, p = 0.33
High
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.20 [1.03;1.40]
T 1
0.8 1 1.25

Relative Risk per 10 pg/m3

90



Chapter 11 Additional Materials

NO, - Lung cancer mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low
Naess et al. 2007 Oslo Elderly - 1.05 [1.02; 1.07]
Beelen et al. 2008 NLCS-AIR e 0.97 [0.90; 1.05]
Cesaroni etal. 2013 Rome Longitudinal - 1.04 [1.02;1.07]
Careyetal. 2013 English National Cohort —— 1.05 [1.00; 1.10]
Random effects model < 1.04 [1.01; 1.07]
Heterogeneity: 12 = 13%, 2 = < 0.0001, p = 0.33
High
Yorifuiji et al. 2013 Shizuoka Elderly —+— 1.20 [1.03;1.40]
T 1
0.8 1 1.25
Relative Risk per 10 pg/m3
Subgroup analysis - by smoking adjustment
NO;, - Lung cancer mortality by smoking adjustment
Study Study Name Relative Risk RR 95%-Cl
Yes
Beelen et al. 2008 NLCS-AR . 0.97 [0.90; 1.05]
Careyetal. 2013 English National Cohort L 1.05 [1.00; 1.10]
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.20 [1.03; 1.40]
Random effects model ————/———— 1.05 [0.82; 1.34]
Heterogeneity: 12 = 69%, 12 = 0.0058, p = 0.04
No
Naess et al. 2007 Oslo Elderly = 1.05 [1.02;1.07]
Cesaroni etal. 2013 Rome Longitudinal - 1.04 [1.02;1.07]
T 1
0.8 1 1.25

Relative Risk per 10 pg/m3
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Primary meta-analysis

Chapter 11 Additional Materials

EC - Lung cancer mortality

Study Study Name
Beelen et al. 2008 NLCS-ARR

Yap etal. 2012 Renfrew/Paisley
Yap etal. 2012 Collaborative cohorts

Random effects model
Prediction interval
Heterogeneity: /% = 32%, t = 0.0017, p = 0.23

Subgroup analysis notes:

Relative Risk per 1 ug/m3

All 3 are W. European cohorts with individual co-variate data.

pollutant Relative Risk RR
BC -4 1.00
BS B — 0.99
BS 1.14
<|:I> 1.02
I T T
0.8 1 125 14

95%-Cl Weight

[0.99;1.01] 70.5%
[0.83;1.19] 11.9%
[0.98;1.31] 17.7%

[0.88; 1.19] 100.0%
[0.52;2.02]

All are high traffic specificity, controlling for smoking and rated low risk of bias for all

domains except for exposure assessment where Beelen et al. 2008 rated moderate and the

other two studies high.
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PMjio

Primary meta-analysis

PM,q - Lung Cancer mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly — 1.20 [1.11;1.30] 34.2%
Huss et al. 2010 Swiss National Cohort == ! 1.05 [1.04;1.07] 43.3%
Careyetal. 2013 English National Cohort —'— 1.00 [0.86;1.16] 22.5%
Random effects model : 1.09 [0.87; 1.36] 100.0%
Prediction interval [0.33; 3.60]
Heterogeneity: 12 = 81%, <> = 0.0062, p < 0.01 ! J J !
0.8 1 125 14

Relative Risk per 10 pg/m3

Subgroup analysis notes:
All 3 are W. European cohorts

All are high traffic specificity and rated low risk of bias for all domains except for
confounding where Carey et al. 2013 rated moderate and the other 2 high, and selection
bias where Carey et al. 2013 rated moderate.

Only Carey et al. 2013 controls for smoking.
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PM_ s
Primary meta-analysis

Subgroup analysis

PM, 5 - Lung cancer mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Naess et al. 2007 Oslo Elderly h 113 [1.07;1.19] 28.1%
Beelen et al. 2008 NLCS-AIR —"1.— 1.03 [0.90;1.17] 12.1%
Krewski et al. 2009 ACS-CPSINYC —+—T7T— 0.86 [0.55;1.34] 14%
Krewski et al. 2009 ACS-CPS IILA -—'— 1.18 [0.98;142] 7.2%
Careyetal. 2013 English National Cohort T 1.03 [0.91;1.15] 13.8%
Cesaroni etal. 2013 Rome Longitudinal = 1.02 [1.00;1.05] 37.4%
Random effects model > 1.06 [0.99; 1.13] 100.0%
Prediction interval [0.92; 1.22]

Heterogeneity: /1% = 61%, 72 = 0.0019, p = 0.03
075 1 15
Relative Risk per 5 pg/m3

All are general population cohorts

Subgroup analysis - by study period

PM, 5 - Lung cancer mortality by publication year

Study Study Name Relative Risk RR 95%-Cl
Before 2008

Naess et al. 2007 Oslo Elderly - 1.13 [1.07;1.19]
Beelen et al. 2008 NLCS-AR I 1.03 [0.90;1.17]

After 2008

Krewski et al. 2009 ACS-CPS IINY 0.86 [0.55;1.34]
Krewski et al. 2009 ACS-CPS IILA . 1.18 [0.98;1.42]
Cesaroni et al. 2013 Rome Longitudinal nal 1.02 [1.00;1.05]
Careyetal. 2013 English National Cohort e 1.03 [0.91;1.15]
Random effects model > 1.03 [0.99; 1.06]
Heterogeneity: 1 = 0%, t° = < 0.0001, p = 0.41 : |

0.8 1 1.25 1.5

Relative Risk per 5 pg/m3
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Subgroup analysis - by region

PM 5 - Lung cancer mortality by Region

Study Study Name Relative Risk RR 95%-Cl
North America

Krewski et al. 2009 ACS-CPS IINYC 0.86 [0.55;1.34]
Krewski et al. 2009 ACS-CPSIILA T 1.18 [0.98;142]

Western Europe

Naess et al. 2007 Oslo Elderly - 1.13 [1.07;1.19]
Beelen et al. 2008 NLCS-ARR N e — 1.03 [0.90; 1.17]
Careyetal. 2013 English National Cohort e R 1.03 [0.91;1.15]
Cesaroni et al. 2013 Rome Longitudinal [+ 1.02 [1.00; 1.05]
Random effects model T 1.06 [0.97; 1.15]

Heterogeneity: 12 = 71%, 1° = 0.0020, p = 0.02

T 1

0.8 1 1.25 1.5
Relative Risk per 5 pg/m3

Subgroup analysis - by traffic specificity

All rated moderate
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Subgroup analysis — by risk of bias

Chapter 11 Additional Materials

Plots not shown for risk of bias domains if all studies were rated low or moderate

PM, 5 - Lung cancer mortality by Risk of bias assessment on confounding

Study Study Name
Low/Moderate

Beelen et al. 2008 NLCS-ARR
Krewski et al. 2009 ACS-CPS IINYC
Krewski et al. 2009 ACS-CPS IILA

Careyetal. 2013
Random effects model
Heterogeneity: 12 = 0%, 1 = < 0.0001, p = 0.46

English National Cohort

High
Naess et al. 2007
Cesaroni etal. 2013

Oslo Elderly
Rome Longitudinal

Subgroup analysis - by smoking adjustment

PM, 5 - Lung cancer mortality by smoking adjustment

Study Study Name
Yes

Beelen et al. 2008 NLCS-AIR
Krewski et al. 2009 ACS-CPS IINYC
Krewski et al. 2009 ACS-CPS IILA

Careyetal. 2013
Random effects model
Heterogeneity: /% = 0%, 2 = < 0.0001, p = 0.46

English National Cohort

No
Naess et al. 2007
Cesaroni etal. 2013

Oslo Elderly
Rome Longitudinal

96

Relative Risk RR  95%-Cl

—— 1.03 [0.90; 1.17]

0.86 [0.55;1.34]

—— 1.18 [0.98; 1.42]

—_ 1.03 [0.91; 1.15]

<= 1.05 [0.93; 1.18]

= 113 [1.07;1.19]

- .00; 1.0

075 1 15
Relative Risk per 5 pg/m3

Relative Risk RR 95%-ClI

—— 1.03 [0.90; 1.17]

0.86 [0.55;1.34]

— 118 [0.98: 1.42]

— 1.03 [0.91;1.15]

<= 1.05 [0.93; 1.18]

- 113 [1.07;1.19]

- 1.02 [1.00; 1.05]
—t—
075 1 15

Relative Risk per 5 pg/m3
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Distance measures

Distance measures - Lung Cancer mortality

Reference Study Name Population Categories RR 95%Cl

Beelen et al. 2008 NLCS-AIR General population <100 mfrom highw ay or <50m from major road vs. > 1.20 [0.98, 1.47]
Huss et al. 2010 Swiss National Cohort General population <50 vs. >200 1.22 [1.16, 1.28]
Huss et al. 2010 Swiss National Cohort General population 50-99 vs. >200 1.16 [1.09, 1.22]
Huss et al. 2010 Swiss National Cohort General population 100-199 vs. >200 1.10 [1.04,1.17]
Cesaroni et al. 2013 Rome Longitudinal General population <50 vs. >250m 0.99 [0.94, 1.05]
Cesaroni et al. 2013 Rome Longitudinal General population 50-100 vs. >250m 1.01 [0.95, 1.07]
Cesaroni et al. 2013 Rome Longitudinal General population 100-150 vs. >250m 1.01 [0.96, 1.07]
Cesaroni et al. 2013 Rome Longitudinal General population 150-250 vs. >250m 0.98 [0.93, 1.03]
Heinrich et al. 2013 SALIA General population <=50myvs. >50m 0.62 [0.15, 2.60]
Cakmak et al. 2019 1991 CanCHEC General population <475 vs. >1583m 2.30 [1.74, 3.03]
Cakmak et al. 2019 1991 CanCHEC General population 475-1152 vs. >1583m 1.1 [1.03, 1.21]
Cakmak et al. 2019 1991 CanCHEC General population 1152-1583 vs. >1583m 1.02 [0.99, 1.05]

Relative Risk
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Density measures

Traffic Density measures - Lung cancer mortality

Reference Study Name Population Increment/Categories RR 95%Cl
Beelen et al. 2008 NLCS-AR - General population 335000 vehicles/day 1.07 [0.93, 1.23]
Cesaroni et al. 2013 Rome Longitudinal | General population >6650 vs. <250 vehicle-knvday 1.03 [0.97, 1.09]
Cesaroni et al. 2013 Rome Longitudinal . General population 3230-6650 vs. <250 vehicle-knvday 1.04 [0.98, 1.10]
Cesaroni et al. 2013 Rome Longitudinal n General population 1630-3220 vs. <250 vehicle-km/day 1.02 [0.96, 1.08]
Cesaroni et al. 2013 Rome Longitudinal ] General population 250-1620 vs. <250 vehicle-km/day 1.02 [0.96, 1.08]
T T T
0.95 1 1.3
Relative Risk
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11.5 Ischemic heart disease mortality

Summary of meta-analysis

-
[N}
1

Relative Risk (95% Confidence Interval)
=

Chapter 11 Additional Materials

0.81 Number of studies in meta-analyses
6 4 6 7
NO, NO, EC PM, 5

Footnote: The following increments were used: 10 pg/m?3 for NO2, 20 pg/m?3 for NO, 1 ug/m

3

for ECand 5 pg/m? for PM,s. Effect estimates cannot be directly compared across the

different traffic-related pollutants because the selected increments do not necessarily

represent the same contrast in exposure.
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NO;

Primary meta-analysis

NO, - IHD mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Cesaroni et al. 2013 Rome Longitudinal <> 1.05 [1.04;1.07] 68.6%
Chenetal. 2013 Ontario Tax Cohort -l-'— 1.09 [1.02;1.15] 4.0%
Yorifuji et al. 2013 Shizuoka Elderly o+ 129 [1.12;148] 0.7%
Beelen et al. 2014 ESCAPE s 1.00 [091;1.09] 1.7%

1.05 [1.02;1.09] 11.3%
1.03 [1.00;1.07] 13.5%

Crouse etal. 2015 1991 CanCHEC
Yang et al. 2018 Hong Kong Elderly

—
B
Random effects model < 1.05 [1.03; 1.08] 100.0%
Prediction interval [1.02; 1.08]
Heterogeneity: 12 = 57%, t° < 0.0001, p = 0.04
0.8 1 1.25
Relative Risk per 10 pg/m3
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Subgroup analysis - All are general population cohorts after 2008

Subgroup analysis - by region

NO, - IHD mortality by Region

Study Study Name Relative Risk RR 95%-Cl
North America
Chenetal. 2013 Ontario Tax Cohort —— 1.09 [1.02;1.15]
Crouse et al. 2015 1991 CanCHEC = 1.05 [1.02;1.09]
Western Europe
Cesaroni etal. 2013 Rome Longitudinal - 1.05 [1.04;1.07]
Beelenetal. 2014 ESCAPE . 1.00 [0.91;1.09]
Asia
Yorifuji etal. 2013 Shizuoka Elderly s — 1.29 [1.12;1.48]
Yang etal. 2018 Hong Kong Elderly na 1.03 [1.00;1.07]
l
| | T 1
0.8 1 1.25 1.6

Relative Risk per 10 pg/m®

Subgroup analysis - by traffic specificity

All high traffic specificity
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Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - IHD mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate

Yorifuji et al. 2013 Shizuoka Elderly —+— 1.29 [1.12;1.48]
Chenetal. 2013 Ontario Tax Cohort — 1.09 [1.02;1.15]
Beelen et al. 2014 ESCAPE 1.00 [0.91;1.09]
Crouse etal. 2015 1991 CanCHEC = 1.05 [1.02;1.09]
Yang et al. 2018 Hong Kong Elderly = 1.03 [1.00; 1.07]
Random effects model T 1.06 [0.98; 1.16]

Heterogeneity: 1 = 65%, <° = 0.0016, p = 0.02

High
Cesaroni etal. 2013 Rome Longitudinal * 1.05 [1.04;1.07]
1
0.8 1 1.25
Relative Risk per 10 pg/m3
NO, - IHD mortality by Risk of bias assessment on selection bias
Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Chenetal. 2013 Ontario Tax Cohort — 1.09 [1.02;1.15]
Cesaroni et al. 2013 Rome Longitudinal * 1.05 [1.04;1.07]
Beelenetal. 2014 ESCAPE — 1.00 [0.91;1.09]
Crouse et al. 2015 1991 CanCHEC — 1.05 [1.02;1.09]
Yang et al. 2018 Hong Kong Elderly —— 1.03 [1.00;1.07]
Random effects model 4 1.05 [1.03; 1.07]
Heterogeneity: 1° = 0%, ©° = < 0.0001, p = 0.53
High
Yorifuji etal. 2013 Shizuoka Elderly —+— 1.29 [1.12;1.48]
1
0.8 1 1.25

Relative Risk per 10 pg/m3
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NO, - IHD mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low

Chenetal. 2013 Ontario Tax Cohort — 1.09 [1.02;1.15]
Cesaroni et al. 2013 Rome Longitudinal o 1.05 [1.04;1.07]
Beelenetal. 2014 ESCAPE " 1.00 [0.91;1.09]
Crouse et al. 2015 1991 CanCHEC - 1.05 [1.02;1.09]
Yang et al. 2018 Hong Kong Elderly M 1.03 [1.00; 1.07]
Random effects model 4 1.05 [1.03; 1.07]

Heterogeneity: 1% = 0%, <° = < 0.0001, p = 0.53

High
Yorifuii et al. 2013 Shizuoka Elderly — 1.29 [1.12;1.48]
1
0.8 1 1.25

Relative Risk per 10 pg/m3

Subgroup analysis - by smoking adjustment

NO, - IHD mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Chenetal. 2013 Ontario Tax Cohort —— 1.09 [1.02;1.15]
Yorifuji et al. 2013 Shizuoka Elderly —+— 1.29 [1.12;1.48]
Beelen et al. 2014 ESCAPE S 1.00 [0.91;1.09]
Yang et al. 2018 Hong Kong Elderly al 1.03 [1.00; 1.07]
Random effects model —_ 1.08 [0.92; 1.27]
Heterogeneity: 12 = 74%, 1> = 0.0065, p < 0.01

No

Cesaroni etal. 2013 Rome Longitudinal + 1.05 [1.04;1.07]
Crouse et al. 2015 1991 CanCHEC - 1.05 [1.02;1.09]

1
0.8 1 1.25

Relative Risk per 10 pg/m3
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Primary meta-analysis-all are W. European general population cohorts.

NO, - IHD mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Nafstad et al. 2004 Oslo men's cohort 117 [1.07;1.27] 29.0%
Beelenetal. 2014 ESCAPE 1.02 [0.95;1.09] 31.3%
Stockfelt et al. 2015 PPS 1.04 [0.98;1.10] 32.8%
Bauleo et al. 2019 Civitavecchia Study 0.75 [0.54;1.03] 7.0%
Random effects model 1.04 [0.86; 1.27] 100.0%
Prediction interval [0.68; 1.61]
Heterogeneity: /2 = 73%, <° = 0.0062, p = 0.01 | !
0.5 0.75 1 15
Relative Risk per 20 pg/m3
Subgroup analysis — by publication year
NO, - IHD mortality by publication year

Study Study Name Relative Risk RR 95%-Cl

Before 2008

Nafstad et al. 2004 Oslo men's cohort — 1.17 [1.07;1.27]

After 2008

Beelen et al. 2014 ESCAPE -T— 1.02 [0.95;1.09]

Stockfelt et al. 2015 PPS b 1.04 [0.98;1.10]

Bauleo et al. 2019 Civitavecchia Study «— 0.75 [0.54;1.03]

Random effects model

Heterogeneity: 12 = 50%, 12 = < 0.0001, p = 0.

1.03 [0.89; 1.18]

<|:>

14
I

0.8

104
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1 1.25 1.6
Relative Risk per 20 ug/m3
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Subgroup analysis - by smoking adjustment

NO, - IHD mortality by Smoking Adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Nafstad et al. 2004 Oslo men's cohort —— 1.17 [1.07;1.27]
Beelenetal. 2014 ESCAPE T 1.02 [0.95;1.09]
Stockfelt et al. 2015 PPS T 1.04 [0.98;1.10]
Random effects model —_— 1.07 [0.90; 1.27]
Heterogeneity: 1% = 70%, 12 = 0.0034, p = 0.04

No

Bauleo etal. 2019 Civitavecchia Studv «— 0.75 10.54:1.031

|

[ T T 1

0.8 1 1.25 16
Relative Risk per 20 pg/m3

Subgroup analysis - by traffic specificity
All are rated high
Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - IHD mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Nafstad et al. 2004 Oslo men's cohort —— 1.17 [1.07;1.27]
Beelen et al. 2014 ESCAPE -+ 1.02 [0.95; 1.09]
Stockfelt et al. 2015 PPS <t> 1.04 [0.98;1.10]
Random effects model 1.07 [0.90; 1.27]
Heterogeneity: /% = 70%, 1° = 0.0034, p = 0.04
High
Bauleo etal. 2019 Civitavecchia Study —————+——T 0.75 [0.54;1.03]
| E—
0.75 1 15

Relative Risk per 20 pg/m’
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EC

Primary meta-analysis

Chapter 11 Additional Materials

EC - IHD mortality

Study Study Name pollutant Relative Risk RR
Yap etal. 2012 Renfrew/Paisley BS l“"— 1.11
Yap etal. 2012 Collaborative cohorts BS —= 1.01
Beelen etal. 2014 ESCAPE PM2.5 abs : 0.98
Ostro etal. 2015 California Teachers Study EC — 1.18
Badaloni etal. 2017 Rome Longitudinal PM2.5 abs o= 1.05
Yang et al. 2018 Hong Kong Elderly BC ¢ 1.01

Random effects model
Prediction interval

Heterogeneity: 12 = 76%, = 0.0018, p < 0.01

éé 1.05
1

1
T T T
0.7 1 15 2
Relative Risk per 1 pg/m3

All are general population cohorts after 2008

Subgroup analysis — by region

Study

North America
Ostro et al. 2015

Western Europe

Yap etal. 2012

Yap etal. 2012
Beelenet al. 2014
Badaloni et al. 2017
Random effects model

Heterogeneity: %= 0%, =0, p=0.51

Asia
Yang et al. 2018

EC - IHD mortality by Region

95%-Cl Weight

[1.00;1.23] 12.0%
[0.93;1.10] 14.5%
[0.80;121] 4.1%
[1.06;1.31] 11.6%
[1.02;1.07] 27.6%
[1.00;1.01] 30.1%

[0.99; 1.11] 100.0%
[0.92; 1.20]

Study Name Relative Risk RR 95%-Cl
Callifornia Teachers Study —+— 1.18 [1.06;1.31]
Renfrew/Paisley — 1.11 [1.00;1.23]
Collaborative cohorts e 1.01 [0.93;1.10]
ESCAPE 0.98 [0.80;1.21]
Rome Longitudinal = 1.05 [1.02;1.07]
S 1.05 [1.01; 1.08]
Hong Kong Elderly h 1.01 [1.00;1.01]

|

T T 1
0.8 1 1.25

Relative Risk per 1 ug/m3
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Subgroup analysis - by traffic specificity

Chapter 11 Additional Materials

EC - IHD morbidity by Traffic Specificity

Study Study Name
High

Yap et al. 2012 Renfrew/Paisley
Yap etal. 2012 Collaborative cohorts
Beelenetal. 2014 ESCAPE
Badaloni et al. 2017 Rome Longitudinal
Yang et al. 2018 Hong Kong Elderly

Random effects model
Heterogeneity: 1% = 68%, 1> = 0.0006, p = 0.01

Moderate
Ostro et al. 2015 Callifornia Teachers Study

107

Relative Risk

T
—

™3

0.8 1 1.25
Relative Risk per 1 pg/m3

RR 95%-Cl

111 [1.00; 1.23]
1.01 [0.93;1.10]
0.98 [0.80; 1.21]
1.05 [1.02;1.07]
1.01 [1.00; 1.01]
1.03 [0.99; 1.07]

—=—— 1.18 [1.06; 1.31]
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Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

EC - IHD mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low

Yap etal. 2012 Renfrew/Paisley I — 1.11 [1.00; 1.23]
Yap etal. 2012 Collaborative cohorts — 1.01 [0.93;1.10]
Beelen et al. 2014 ESCAPE 0.98 [0.80; 1.21]
Ostro et al. 2015 California Teachers Study —— 1.18 [1.06; 1.31]
Yang et al. 2018 Hong Kong Elderly € 1.01 [1.00;1.01]
Random effects model <I<> 1.05 [0.96; 1.15]
Heterogeneity: /° = 67%, 2 = 0.0033, p = 0.02

High

Badaloni et al. 2017 Rome Longitudinal - 1.05 [1.02;1.07]

[ 1
0.8 1 1.25

Relative Risk per 1 ug/m3

EC - IHD mortality by Risk of bias assessment on exposure assessment

Study

Low/Moderate
Beelenetal. 2014
Ostro et al. 2015

Study Name

ESCAPE

California Teachers Study

Relative Risk RR 95%-Cl

0.98 [0.80; 1.21]
———— 1.18 [1.06;1.31]

Badaloni et al. 2017 Rome Longitudinal - 1.05 [1.02;1.07]
Yang etal. 2018 Hong Kong Elderly + 1.01 [1.00; 1.01]
Random effects model —_ 1.05 [0.94; 1.17]

Heterogeneity: 1 = 83%, ° = 0.0030, p < 0.01

High
Yap etal. 2012
Yap etal. 2012

Renfrew/Paisley
Collaborative cohorts

——— 1.1 [1.00;1.23]

—— 1.01 [0.93;1.10]
|
[ I 1

0.8 1 1.25
Relative Risk per 1 pg/m3
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Subgroup analysis - by smoking adjustment

EC - IHD mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Yap etal. 2012 Renfrew/Paisley —— 1.11 [1.00; 1.23]
Yap etal. 2012 Collaborative cohorts e 1.01 [0.93;1.10]
Beelenetal. 2014 ESCAPE 0.98 [0.80; 1.21]
Ostro etal. 2015 California Teachers Study —+— 1.18 [1.06; 1.31]
Yang et al. 2018 Hong Kong Elderly 2 1.01 [1.00; 1.01]
Random effects model e 1.05 [0.96; 1.15]
Heterogeneity: 12 = 67%, t° = 0.0033, p = 0.02

No

Badaloni et al. 2017 Rome Longitudinal L 3 1.05 [1.02;1.07]

|
[ I 1

0.8 1 1.25
Relative Risk per 1 ug/m3
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PM2s

Primary meta-analysis

PM, 5 - IHD mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Krewski et al. 2009 ACS-CPS IINYC —'—'— 126 [1.01;158] 1.0%
Krewski et al. 2009 ACS-CPSIILA —— 1.15 [1.04;1.28] 4.4%
Beelen et al. 2014 ESCAPE 0.98 [0.74;1.30] 0.6%
Ostro etal. 2015 California Teachers Study - 1.09 [1.04;1.14] 16.6%
Badaloni et al. 2017 Rome Longitudinal = 1.05 [1.01;1.08] 26.1%
Jerrett et al. 2017 ACS-CPSII e 1.08 [1.05;1.11] 38.8%
Yang et al. 2018 Hong Kong Elderly T 1.03 [0.97;1.09] 12.6%
Random effects model < 1.07 [1.04; 1.10] 100.0%

Prediction interval [1.02;1.12]
Heterogeneity: 12 = 33%, 1° = 0.0002, p = 0.18 ! !

0.75 1 1.5

Relative Risk per 5 pg/m3

All are general population cohorts

Sensitivity analysis

Excluding Krewski estimates for NYC and LA ACS because of Jerrett et al. 2017

PM, 5 - IHD mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Beelenetal. 2014 ESCAPE 0.98 [0.74;1.30] 0.6%
Ostro et al. 2015 California Teachers Study = 1.09 [1.04;1.14] 17.3%
Badaloni etal. 2017 Rome Longitudinal 5 1.05 [1.01;1.08] 27.5%
Jerrettetal. 2017 ACS-CPS I - 1.08 [1.05;1.11] 41.7%
Yang et al. 2018 Hong Kong Elderly -T+— 1.03 [0.97;1.09] 13.0%
Random effects model <> 1.06 [1.03; 1.10] 100.0%
Prediction interval [1.01; 1.12]
T 1

Heterogeneity: 12 = 12%, <> = 0.0001, p = 0.34
0.8 1 125
Relative Risk per 5 ug/m
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Subgroup analysis

All are general population cohorts published after 2008

Subgroup analysis - by region

PM; 5 - IHD mortality by Region

Study Study Name Relative Risk RR 95%-Cl
North America

Krewski et al. 2009 ACS-CPS IINYC ——— 1.26 [1.01;1.58]
Krewski et al. 2009 ACS-CPS IILA —_— 1.15 [1.04;1.28]
Ostro et al. 2015 California Teachers Study — 1.09 [1.04;1.14]
Jerrett et al. 2017 ACS-CPS |l - 1.08 [1.05;1.11]
Random effects model = 1.08 [1.04; 1.13]

Heterogeneity: I = 13%, 12 = < 0.0001, p = 0.33

Western Europe

Beelen et al. 2014 ESCAPE 0.98 [0.74;1.30]
Badaloni et al. 2017 Rome Longitudinal - 1.05 [1.01;1.08]
Asia
Yang etal. 2018 Hong Kong Elderly - 1.03 [0.97;1.09]
1
r T T 1
0.8 1 1.25 1.5

Relative Risk per 5 pg/m3

Subgroup analysis - by traffic specificity

All are rated moderate
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Subgroup analysis - by risk of bias

Plots not shown for risk of bias domains if all studies were rated low or moderate

PM, 5 - IHD mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low

Krewski et al. 2009 ACS-CPS IINYC —+— 1.26 [1.01;1.58]
Krewski et al. 2009 ACS-CPS IILA I 1.15 [1.04;1.28]
Beelen et al. 2014 ESCAPE e 0.98 [0.74;1.30]
Ostro et al. 2015 California Teachers Study — 1.09 [1.04;1.14]
Jerrettetal. 2017 ACS-CPS I = 1.08 [1.05;1.11]
Yang et al. 2018 Hong Kong Elderly T 1.03 [0.97;1.09]
Random effects model < 1.08 [1.04; 1.11]
Heterogeneity: 1 = 28%, 12 = < 0.0001, p = 0.23

High

Badaloni etal. 2017 Rome Longitudinal [ 1.05 [1.01;1.08]

T } 1
0.75 1 1.5
Relative Risk per 5 ug/m3

Subgroup analysis — by smoking adjustment

PM, 5 - IHD mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Krewski et al. 2009 ACS-CPS IINYC —— 1.26 [1.01;1.58]
Krewski et al. 2009 ACS-CPS IILA —_— 1.15 [1.04; 1.28]
Beelenetal. 2014 ESCAPE I E— 0.98 [0.74;1.30]
Ostro etal. 2015 Callifornia Teachers Study — 1.09 [1.04;1.14]
Jerrettetal. 2017 ACS-CPS I = 1.08 [1.05; 1.11]
Yang etal. 2018 Hong Kong Elderly T 1.03 [0.97;1.09]
Random effects model < 1.08 [1.04; 1.11]

Heterogeneity: /% = 28%, <° = < 0.0001, p = 0.23

No
Badaloni et al. 2017 Rome Longitudinal =+ 1.05 [1.01;1.08]

0.75 1 1.5
Relative Risk per 5 pg/m3

112



Distance measures
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Distance measures - IHD mortality

Reference Study Name Categories RR 95%Cl

Beelen et al. 2009 NLCS-AIR - <150 of highw ay or <50 m of major road vs. farther 1.15 [0.99, 1.34]
Raaschou-Nielsen et al. 2012 DDCH - <50 vs. >50 m 1.04 [0.76, 1.44]
Cesaroni et al. 2013 Rome Longitudinal L] <50 vs. >250 m 1.05 [1.01, 1.09]
Cesaroni et al. 2013 Rome Longitudinal L 50-100 vs. >250 m 1.02 [0.98, 1.06]
Cesaroni et al. 2013 Rome Longitudinal L] 100-150 vs. >250 m 0.99 [0.95, 1.04]
Cesaroni et al. 2013 Rome Longitudinal L] 150-250 vs. >250 m 1.01 [0.97, 1.05]
Chen et al. 2013 Ontario Tax Cohort L) <50 m to major road or <100 mto highw ay vs. higher 1.07 [1.01, 1.13]
Cakmak et al. 2019 1991 CanCHEC . <475vs. >1583 m 1.08 [0.87, 1.34]
Cakmak et al. 2019 1991 CanCHEC L] 475-1152 vs. >1583 m 1.10 [1.04, 1.17]
Cakmak et al. 2019 1991 CanCHEC [ | 1152-1583 vs. >1583 m 1.05 [1.03, 1.07]

0.8 1 1.5
Relative Risk
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Density measures

Traffic Density measures - IHD mortality

Reference Study Name Categories RR 95%Cl
Beelen et al. 2009 NLCS-AIR L 5-95th percentile 1.05 [0.95, 1.16]
Cesaroni et al. 2013 Rome Longitudinal ] >6650 vs. <250 vehicle-km/day 1.04 [1.00, 1.09]
Cesaroni et al. 2013 Rome Longitudinal ] 3230-6650 vs. <250 vehicle-km/day 1.04 [1.00, 1.09]
Cesaroni et al. 2013 Rome Longitudinal | 1630-3220 vs. <250 vehicle-km/day 1.01 [0.97, 1.04]
Cesaroni et al. 2013 Rome Longitudinal L 250-1620 vs. <250 vehicle-knvday 1.00 [0.95, 1.04]
Beelen et al. 2014 ESCAPE u per 4000 vehicle-knvday 1.02 [0.88, 1.18]
T T T
0.95 1.1

1
Relative Risk
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11.6 Stroke mortality

Summary of meta-analysis

1.3
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0.97 Number of studies in meta-analyses
6 3 3
0.8
NO, NO, PM, 5

Footnote: The following increments were used: 10 pg/m?3 for NO,, 20 pg/m3 for NOx and 5
ug/m3 for PMys. Effect estimates cannot be directly compared across the different traffic-
related pollutants because the selected increments do not necessarily represent the same
contrast in exposure.
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Primary meta-analysis

Study

Cesaroni et al. 2013
Chenetal. 2013
Yorifuji et al. 2013
Beelen et al. 2014
Crouse et al. 2015
Yang etal. 2018

Random effects model

Prediction interval

Chapter 11 Additional Materials

NO, - Stroke mortality

Heterogeneity: 12 = 49%, t° < 0.0001, p = 0.08

Subgroup analysis

All are general population cohorts after 2008

Subgroup analysis - by region

Study

North America
Chenetal. 2013
Crouse et al. 2015

Western Europe
Cesaroni etal. 2013
Beelenetal. 2014

Asia
Yorifuji etal. 2013
Yang etal. 2018

Shizuoka Elderly
Hong Kong Elderly

116

Study Name Relative Risk RR 95%-Cl Weight
Rome Longitudinal ':- 1.01 [0.99;1.03] 61.5%
Ontario Tax Cohort —_T 0.96 [0.89;1.03] 4.1%

Shizuoka Elderly , T 1.19 [1.06;1.34] 1.8%
ESCAPE —i— 1.01 [0.93;1.10] 3.5%
1991 CanCHEC -1 1.02 [0.97;1.08] 9.1%
Hong Kong Elderly - 1.00 [0.97;1.04] 19.9%
<|'> 1.01 [0.98; 1.04] 100.0%
| [0.98; 1.04]
| | |
0.8 1 1.25
Relative Risk per 10 pg/m3
NO, - Stroke mortality by Region
Study Name Relative Risk RR 95%-Cl
Ontario Tax Cohort —_—T 0.96 [0.89;1.03]
1991 CanCHEC T 1.02 [0.97;1.08]
Rome Longitudinal | 1.01 [0.99;1.03]
ESCAPE —l‘— 1.01 [0.93;1.10]

| ————— 1.19 [1.06;1.34]

—_—

0.8 1 1.25
Relative Risk per 10 ug/m3

1.00

[0.97; 1.04]
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Subgroup analysis - by traffic specificity

All rated high

Subgroup analysis - by risk of bias
Plots not shown for risk of bias domains if all studies were rated low or moderate

NO, - Stroke mortality by Risk of bias assessment on confounding

Study Study Name Relative Risk RR 95%-Cl
Low/Moderate
Yorifuji et al. 2013 Shizuoka Elderly —— 1.19 [1.06; 1.34]
Chenetal. 2013 Ontario Tax Cohort I 0.96 [0.89;1.03]
Beelenetal. 2014 ESCAPE A 1.01 [0.93;1.10]
Crouse et al. 2015 1991 CanCHEC -T— 1.02 [0.97;1.08]
Yang et al. 2018 Hong Kong Elderly == 1.00 [0.97;1.04]
Random effects model <:> 1.02 [0.94; 1.11]
Heterogeneity: 12 = 59%, 2 = 0.0017, p = 0.04
High
Cesaroni etal. 2013 Rome Longitudinal | | 1.01 [0.99;1.03]
l
T T 1
0.8 1 1.25
Relative Risk per 10 pg/m3
NO, - Stroke mortality by Risk of bias assessment on selection bias
Study Study Name Relative Risk RR 95%-ClI
Low/Moderate
Chenetal. 2013 Ontario Tax Cohort — T 0.96 [0.89;1.03]
Cesaroni et al. 2013 Rome Longitudinal = 1.01 [0.99; 1.03]
Beelen et al. 2014 ESCAPE e 1.01 [0.93; 1.10]
Crouse etal. 2015 1991 CanCHEC T 1.02 [0.97;1.08]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.04]
Random effects model > 1.01 [0.99; 1.02]

Heterogeneity: ?= 0%, 2= 0,p=0.71

High
Yorifuji et al. 2013 Shizuoka Elderly —— 1.19 [1.06;1.34]

0.8 1 1.25
Relative Risk per 10 ug/m3
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NO, - Stroke mortality by Risk of bias assessment on missing data

Study Study Name Relative Risk RR 95%-Cl
Low

Chenetal. 2013 Ontario Tax Cohort —_—T 0.96 [0.89; 1.03]
Cesaroni et al. 2013 Rome Longitudinal - 1.01 [0.99;1.03]
Beelenetal. 2014 ESCAPE e e 1.01 [0.93;1.10]
Crouse et al. 2015 1991 CanCHEC -T— 1.02 [0.97;1.08]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.04]
Random effects model > 1.01 [0.99; 1.02]
Heterogeneity: ?= 0%, 2= 0,p=0.71

High

Yorifuji et al. 2013 Shizuoka Elderly —+ 1.19 [1.06; 1.34]

0.8 1 1.25
Relative Risk per 10 pg/m3

By smoking adjustment

NO, - Stroke mortality by smoking adjustment

Study Study Name Relative Risk RR 95%-Cl
Yes

Chenetal. 2013 Ontario Tax Cohort — T 0.96 [0.89;1.03]
Yorifuji etal. 2013 Shizuoka Elderly —+— 1.19 [1.06; 1.34]
Beelenetal. 2014 ESCAPE e 1.01 [0.93;1.10]
Yang et al. 2018 Hong Kong Elderly - 1.00 [0.97;1.04]
Random effects model —_— 1.03 [0.89; 1.18]
Heterogenetty: 12 = 69%, <° = 0.0048, p = 0.02

No

Cesaroni et al. 2013 Rome Longitudinal | | 1.01 [0.99;1.03]
Crouse et al. 2015 1991 CanCHEC —i"— 1.02 [0.97;1.08]

1
[ I 1

0.8 1 1.25
Relative Risk per 10 pg/m3
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Primary meta-analysis-all are W. European general population cohorts.

NO, - Stroke mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Nafstad et al. 2004 Oslo men's cohort % 1.08 [0.88;1.32] 8.9%
Beelenetal. 2014 ESCAPE 1.00 [0.93;1.08] 64.6%
Stockfelt et al. 2015 PPS 1.06 [0.94;1.19] 26.5%

Random effects model
Prediction interval
Heterogeneity: 1= 0%, %= 0, p =0.60

1.02 [0.93; 1.12] 100.0%
[0.77; 1.35]

[ I LI

0.8 1 1.25
Relative Risk per 20 pg/m3

Subgroup analysis notes:

All are W. European general population cohorts that rated high in traffic specificity and all
controlling for smoking. Furthermore risk of bias plots not shown because all studies were
rated low or moderate

Subgroup analysis - by publication year

NOy - Stroke mortality by publication year

Study Study Name Relative Risk RR 95%-Cl

Oslo men's cohort —I—‘i

After 2008 |

Before 2008

Nafstad et al. 2004 1.08 [0.88;1.32]

Beelen et al. 2014 ESCAPE b d 1.00 [0.93;1.08]
Stockfelt etal. 2015 PPS —|—‘— 1.06 [0.94;1.19]

0.8 1 1.25 1.6
Relative Risk per 20 pg/m3
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PM2s

Primary meta-analysis

PM, 5 - Stroke mortality

Study Study Name Relative Risk RR 95%-Cl Weight
Cesaroni et al. 2013 Rome Longitudinal [1.02;1.06] 89.0%
Beelenetal. 2014 ESCAPE [0.87;1.69] 0.3%
Yang et al. 2018 Hong Kong Elderly [0.99;1.12] 10.6%

Random effects model
Prediction interval
Heterogeneity: 2= 0%, 2= 0,p=0.61

[1.01; 1.07] 100.0%
[0.95; 1.14]

0.75 1 1.5
Relative Risk per 5 pg/m3

Sub-group analysis notes:

All are general population cohorts published after 2008 (2 in W. Europe, 1 Asia)
All rated moderate in traffic specificity.

Cesaroni et al. 2013 does not control for smoking

For risk of bias:
Confounding: Cesaroni et al. 2013 rated high in confounding the other two studies low

Selection bias: Cesaroni et al. 2013 and Beelen et al. 2014 rated low in selection bias, Yang et
al. 2018 moderate

Exposure assessment: Cesaroni et al. 2013 rated low in exposure assessment, while the
other two studies rated moderate
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Distance measures

Distance measures - Stroke mortality

Reference Study Name Categories RR 95%Cl
Beelen et al. 2009 NLCS-ARR - <150 of highw ay or <50 m of major road vs. farther 0.70 [0.51, 0.96]
Huss et al. 2010 Swiss National Cohort - <50 vs. >200 m 1.01 [0.98, 1.05]
Huss et al. 2010 Swiss National Cohort - 50-99 vs. >200 m 0.99 [0.95, 1.03]
Huss et al. 2010 Sw iss National Cohort - 100-199 vs. >200 m 1.02 [0.98, 1.06]
Raaschou-Nielsen et al. 2012 DDCH - <50 vs. >50 m 0.87 [0.54, 1.39]
Cesaroni et al. 2013 Rome Longitudinal - <50 vs. >250 m 1.03 [0.98, 1.08]
Cesaroni et al. 2013 Rome Longitudinal - 50-100 vs. >250 m 1.01 [0.95, 1.06]
Cesaroni et al. 2013 Rome Longitudinal - 100-150 vs. >250 m 1.00 [0.94, 1.05]
Cesaroni et al. 2013 Rome Longitudinal - 150-250 vs. >250 m 1.00 [0.96, 1.05]
Chen et al. 2013 Ontario Tax Cohort bt <50 to major road or <100 mto highw ay vs. higher 1.01 [0.92, 1.10]
Cakmak et al. 2019 1991 CanCHEC . <475vs. >1583 m 2.94 [2.05, 4.23]
Cakmak et al. 2019 1991 CanCHEC - 475-1152 vs. >1583 m 1.27 [1.14,1.41]
Cakmak et al. 2019 1991 CanCHEC - 1152-1583 vs. >1583 m 1.10 [1.086, 1.14]
Finkelstein et al. 2005 Hamilton Pulmonary Cohort . <150 mto highw ay or <50 mto major road vs. higher 1.80 [1.07, 3.03]
T T T
0.5 1 2
Relative Risk

Finkelstein et al 2005 is a patients’ cohort.
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Density measures

Traffic Density measures - Stroke mortality

Reference Study Name Increment/Categories RR 95%Cl
Beelen et al. 2009 NLCS-ARR = 5-95th percentile 0.81 [0.67, 0.99]
Cesaroni et al. 2013 Rome Longitudinal ] >6650 vs. <250 vehicle-km/day 1.02 [0.97, 1.08]
Cesaroni et al. 2013 Rome Longitudinal u 3230-6650 vs. 250 vehicle-km/day 1.02 [0.96, 1.08]
Cesaroni et al. 2013 Rome Longitudinal ] 1630-3220 vs. <250 vehicle-km/day 1.00 [0.94, 1.05]
Cesaroni et al. 2013 Rome Longitudinal | 250-1620 vs. <250 vehicle-km/day 1.02 [0.97, 1.09]
Beelen et al. 2014 ESCAPE = per 4000 vehicle-km/day 1.04 [0.90, 1.19]
T T T
0.6 1.5

1
Relative Risk

122



Chapter 11 Additional Materials

11.7 Chronic obstructive pulmonary disease mortality

NO;

Primary meta-analysis

NO, - COPD mortality

Study Study Name Relative Risk RR 95%-Cl Weight

Naess et al. 2007 Oslo Elderly |—:— 1.03 [1.01;1.05] 83.8%
Yorifuji et al. 2013 Shizuoka Elderly * 098 [0.75;1.29] 0.5%

Yang etal. 2018 Hong Kong Elderly 1.01 [0.96;1.06] 15.7%

Random effects model 1.03 [1.00; 1.05] 100.0%

Prediction interval [0.95; 1.11]

Heterogeneity: 12= 0%, =0, p =0.70
08 1 1.25

Relative Risk per 10 pg/m3

Subgroup analysis notes:

All were general population cohorts

By region: 2 Asian and 1 European cohort

By traffic specificity: all high

By smoking adjustment: Naess et al. 2007 does not control for smoking
By risk of bias: low except for the following:

Confounding: high for Naess et al. 2007

Selection bias: high for Yorifuji et al. 2013, moderate for Yang et al. 2018 and low for Naess
et al. 2007

Exposure assessment: moderate only for Yang et al. 2018

Missing data: High for Yorifuji et al. 2013
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Distance measures

Reference Study Name

Distance measures - COPD mortality

Chapter 11 Additional Materials

Categories RR 95%Cl

Cakmak et al. 2019 1991 CanCHEC

Cakmak et al. 2019 1991 CanCHEC

Cakmak et al. 2019 1991 CanCHEC

<475vs.>1583m  1.99[1.32, 2.99]

475-1152 vs. >1583 m 1.15[1.02, 1.30]

1152-1583 vs. >1583 m 1.06 [1.02, 1.11]

s
Relative Risk per indicated increment
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