W CORA =

g/ﬁ%

Title Association between air pollution exposure and risk of
hemorrhagic stroke: A systematic review and meta-analysis
Authors Irfan, Syed Asad;Strobl, Kleiton;Wariach, Khubaib;Zahiri,

Mehdi;Kurmi, Om

Publication date

2026-05-25

Original Citation

Irfan, S.A. et al. (2026) “Association between air pollution
exposure and risk of hemorrhagic stroke: A systematic review
and meta-analysis,” Canadian Journal of Cardiology, 42(9), (12pp),
https://doi.org/10.1016/j.cjca.2026.05.010.

Type of publication

Article (peer-reviewed);journal-article

Link to publisher’s
version

10.1016/j.cjca.2026.05.010

Rights

© 2026, authors. Published by Elsevier Inc. on behalf of the
Canadian Cardiovascular Society. This is an open access article
under the CC BY license - http://creativecommons.org/licenses/

by/4.0/

Download date

2026-10-25 17:42:55

[tem downloaded
from

https://hdl.handle.net/10468/19500

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



https://hdl.handle.net/10468/19500

Supplementary Material

Supplementary Figures

Risk Ratio Risk Ratio
Study or Subgroup  Weight IV, Random, 95% CIl IV, Random, 95% CIl
Ban 2021 A.E% 09987 [0.9927,1.0048] % H
Guo 2020 04% 1.0210[0.9943 1.0484] T TR
Jin 2023 47% 0991309841, 0.9936] Ty
Liu 2017a 3T.7%  1.0000[0.95984, 1.0016]
Liu 2021 6% 1.0047 [0.9963, 1.0131]
Liu 2023 181% 1.0007 [0.9971, 1.0044]
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Supplemental Figure S1. Relative risk of hemorrhagic stroke after a 10 ug/m® increase in PMz s

exposure.
Risk Ratio Risk Ratio
Study or Subgroup  Weight I, Random, 95% CI IV, Random, 95% CI
Crermych 2024 0.6% 1.0207[0.9985, 1.0434]
Han 2014 0.2% 1.03601[0.9919,1.0821] =
Han 2016 0.2% 1.0530[1.0148, 1.0927]
Liu 2017a 301%  0.9995[0.9982, 1.0007]
Liu 2017h 26.7% 1.0003[0.9987,1.0020]
Liu 2021 21% 1.0028[0.9909, 1.01448]
Lw 2023 0.0% 1.0490[09672, 1.1377]
Weng 2021 2.3% 1.0007 [0.9896, 1.0120]
Wiy 2022 10.8% 1.0010[0.9965, 1.0054]
Fhao 2023 27.0% 1.0012[0.9995 1.0029]
Total (95% CI) 100.0% 1.0008 [0.9990, 1.0025]
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Supplemental Figure S2. Relative risk of hemorrhagic stroke after a 10 pg/m? increase in PMio

exposure.



Risk Ratio Risk Ratio

Study or Subgroup  Weight M, Random, 95% CI IV, Random, 95% CIl
Czermych 2024 448% 1.0019[1.0001,1.0036]
Liu 2017k 46.7% 0.9999 [0.9997,1.0001]
Liu 2023 39.0% 1.0000 [0.9987, 1.0003]
Ly 2023 9.8% 1.0009[0.9998, 1.0021]
Taotal (95% CI) 100.0% 1.0001 [0.9997, 1.0005]

Heterogeneity: Tau®= 0.00; Chi®= 7.98, di= 3 (P = 0.05); F = 62% 0 535 I]:Q f
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Supplemental Figure S3. Relative risk of hemorrhagic stroke after 10 ug/m? increase in CO

exposure.
Risk Ratio Risk Ratio
Study or Subgroup  Weight M, Random, 95% CI IV, Random, 95% CI
Czermych 2024 0.58% 1.0843[0.9577 1.1827] '
Liu 2017k 44 5% 1.0036 [0.9990, 1.0083] t
Liu 2023 J5.6% 1.0035 [0.9960, 1.0109]
Ly 2023 0.7% 1.1184 [1.0169,1.2300] *
Shen 2020 16.8% 1.0148 [0.9991, 1.0308] B
YWeng 2021 1.89% 0.9790[0.9259,1.0352] e PR
Taotal (95% CI) 100.0% 1.0060 [0.9983, 1.0138] »
Heterageneity; Tau= 0.00; Chif= 8,72, df= 5 (P =0.12); F= 43% z ;35 DIQ 151

Testfor overall effect £=1.52 (F=013)

Supplemental Figure S4. Relative risk of hemorrhagic stroke after 10 pg/m? increase in SO,

cxposure.
Risk Ratio Risk Ratio
Study or Subgroup  Weight M, Random, 95% CI IV, Random, 95% CI
Guao 2020 A.7% 1.0080([0.9910,1.0243]
Liu 2017h 49.9% 1.0030[0.9997,1.0063]
Liu 2023 A7.4% 095974 [0.9927,1.0022)
Lw 2023 0.2% 093581 [0.90480,1.0788]
YWeng 2021 B.8% 1.0116[0.9960,1.0274] -
Total (95% CI) 100.0% 1.0017 [0.9975, 1.0060] L ]
Heterogeneity: Tau®= 0.00;: Chif= 578, dfi= 4 (P=0.22% F= 31 % EI.R=35 D?Q 1?1

Test for overall effect Z=0.80(F=0.43)

Supplemental Figure S5. Relative risk of hemorrhagic stroke after a 10 pg/m? increase in O3

exposure.



Odds Ratio Odds Ratio
Study or Subgroup  Weight IV, Random, 95% CI I, Random, 95% Cl
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Huang 2016 15.6% 1.0842 [1.0619,1.1071] T
Huang 2017 1.7% 1770[0.9782,1.4162] +
Li2023 17.0% 09922 [0.89831,1.0013] oty
Sun 20149 29% 1.02441[0.8951,1.17248]
Yilleneuve 2006 27% 0.9842[0.8539,1.1343]
Wang 2022 15.2% 0.9770[0.9548, 0.9957] -
Wang 2023 13.2% 0.9950 [0.9617, 1.02584] T = =
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Supplemental Figure S6. Odds ratio of hemorrhagic stroke after a 10 pg/m?® increase in PMz s

exposure.
Odds Ratio Odds Ratio
Study or Subgroup  Weight IV, Random, 95% Cl IV, Random, 95% CI
Fisher 2019 0.3% 0.8864 [0.7213,1.08493) t
Huang 2016 106% 1.0463[1.0256 1.0674] e
Kim 2022 10.6% 0.9900[0.9704, 1.0100] e e
LiZ023 14 6% 0.9924 [0.9859, 0.9988] =
Sun 20149 1.7% 1.0139 [0.9296, 1.10484)
Tsai 2003 8.8% 1.0673[1.0399, 1.09454] e
Yilleneuve 2006 25% 1.0062 [0.9396, 1.077E] 9
Wang 2022 12.2% 09960 [0.9812 1.0111] b
Wang 2023 9.4% 0.9980[049743, 1.0222) .
¥iang 2013 13.8% 08930 [0.9821,1.0040] Emd
Zheng 2023 14 6% 0.9940[0.9890, 1.0010] 31
Zhong 2018 1.1% 1.1470[1.0306, 1.27649) r
Total (95% CI) 100.0% 1.0076 [0.9957, 1.0196]

Heterogeneity: Tau®=0.00; Chi®=B0.27, df=11 (P = 0.00001); F=82%

Test for overall effect Z=1.258{FP =021}

Supplemental Figure S7. Odds ratio of hemorrhagic stroke after a 10 pug/m? increase in PMjo

exposure.




Odds Ratio Odds Ratio
Study or Subgroup  Weight I, Random, 95% CI I, Random, 95% Cl
Li 2023 46.1% 0.9821 [0.9581, 1.0057] ——
Wang 2022 11.7% 0.9700[0.9232,1.0192] —
Wang 2023 8.0% 0.9900[0.9323,1.0512] -
Hiang 2013 33.2%  0.9890[0.9612,1.0176] —a—
Zhong 2018 1.0% 1.1620[0.9308, 1.3766] +
Total (95% CI) 100.0% 0.9853 [0.9685, 1.0024] <
Heterogeneity: Tau : 0.00; Chi*F=418 df=4(P=0238); F= 4% 0ts o' T 13
Testfar overall effect: £=1.69 (F = 0.09)
Supplemental Figure S8. Odds ratio of hemorrhagic stroke after a 10 pg/m? increase in NO»
exposure.
Odds Ratio Odds Ratio
Study or Subgroup  Weight I, Random, 95% CI I, Random, 95% Cl
Li 2023 421% 0.99594 [0.9717, 1.0196] —u—
Wang 2022 1.4% 1.0616[0.9113,1.2368] +
Wang 2023 0.2% 0.8863[0.5742 1.3680] 4 +
Hiang 2013 A5.2% 09960 [0.9763, 1.0161] ——
Zhong 2018 1.2% 1.1660[0.9382,1.3759] +
Total (95% CI) 100.0% 0.9982 [0.9805, 1.0163] L
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Testfar overall effect £=019 (P =0.85)
Supplemental Figure S9. Odds ratio of hemorrhagic stroke after a 10 pug/m? increase in SO
exposure.
Odds Ratio Odds Ratio
Study or Subgroup  Weight M, Random, 95% CI I, Random, 95% CI
Li2023 49.7% 0.9921 [0.9836,1.0007]
Yang 2022 23.8% 0.9960[0.9642 1.0284)
Yang 2023 26.8% 1.0280[0.9981,1.0588]
Total (95% CI) 100.0% 1.0024 [0.9814, 1.0239]
Heterogeneity: Tau®=0.00; Chi*=513, df =2 (P=0.08); F=61% 0hs 05 ] L 17

Testfor overall effect £=0.22 (F=082)

Supplemental Figure S10. Odds ratio of hemorrhagic stroke after a 10 pg/m? increase in O3

exposure.



Odds Ratio Odds Ratio

Study or Subgroup  Weight IV, Random, 95% CI N, Random, 95% CI

Kim 2022 24 7% 09420 [0.9094, 0.9756] —

Sun 2014 14.9% 11077 [0.9380, 1.3081] = +
Tsai 2003 18.1% 1.2974 [1.1435,1.4720] —F
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Supplemental Figure S11. Odds ratio of hemorrhagic stroke after a 10 ppb increase in NO»

exposure.
Odds Ratio Culds Ratio
Study or Subgroup  Weight M, Random, 95% CI I, Random, 95% CI
Kim 2022 351%  1.0000 [0.9980, 1.0020)
Tsai 2003 28.7% 1.0066 [1.0030,1.0102)
Yilleneuwe 2006 39.1%  1.0000[0.9988, 1.0012]
Total (95% Cl) 100.0% 1.0017 [0.9988, 1.0046]

Heterogeneity: Tau?=0.00; Chi*=11.94, df=2 (FP=0.003); F=83% IZI.IBE ng T
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Supplemental Figure S12. Odds ratio of hemorrhagic stroke after a 10 ppb increase in CO
exposure.

Odds Ratio Odds Ratio

Study or Subgroup  Weight I, Random, 95% CI I, Random, 95% CI

kim 2022 44 4% 0.9600[0.8181, 1.1266] 4 L

Sun 20149 B.9% 0.8493[0.5655, 1.2756] 4 +

Tsai 2003 30.3%  1.0990[0.9055, 1.3340] l +
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Testfar overall effect £=013 (P =0.89)

Supplemental Figure S13. Odds ratio of hemorrhagic stroke after a 10 ppb increase in SO2

exposure.



Odds Ratio Odds Ratio

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
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Supplemental Figure S14. Odds ratio of hemorrhagic stroke after a 10 ppb increase in O3

exposure.
Risk Ratio Risk Ratio
Study or Subgroup  Weight M, Random, 95% CI I, Random, 95% CI
Czernych 2024 41.1% 1.04001[1.0090,1.0718] —i—
Lw 2023 14.3% 1.0846[0.9853,1.1934] =

YWeng 2021 44.5% 0.95938[0.9702,1.0174] L
Total (95% CI) 100.0% 1.0253 [0.9825, 1.0700]

Heterogeneity: Tau®= 0.00; Chi®= 7.28, df= 2 (P = 0.03); F= 73% 0 ;35 IZIIQ 151
Testfor overall effect Z=1.15 (P =0.2%) ' ' '

Supplemental Figure S15. Sensitivity analysis for lag0 relative risk outcomes of hemorrhagic

stroke after a 10 pg/m? increase in NO» exposure.

Risk Ratio Risk Ratio
Study or Subgroup  Weight IV, Fixed, 95% CI I, Fixed, 95% CI
Czermych 2024 28.8% 1.0019[1.0001, 1.0038)
Lv 2023 T1.2% 1.0009 [0.9998, 1.0021]
Total (95% CI) 100.0% 1.0012 [1.0003, 1.0021]
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Supplemental Figure S16. Sensitivity analysis for lag0 relative risk outcomes of hemorrhagic

stroke after a 10 pg/m?> increase in CO exposure.



Odds Ratio

Odds Ratio

Study or Subgroup Weight I, Random, 95% Cl I, Random, 95% CI
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Supplemental Figure S17. Sensitivity analysis for lag0 odds ratio outcomes of hemorrhagic

stroke after a 10 pg/m? increase in CO exposure.

Risk Ratio Risk Ratio
Stuidy or Subgroup  Weight I, Random, 95% CI IV, Random, 95% CI
Guo 2020 9.8% 1.09801[1.0191,1.0984] e —
Han 2014 1.7% 1.1130[1.0036, 1.2344] *
Liu 2017h J6.6% 1.0024[0.9971,1.0077] :_
Liu 2023 328% 1.0014 09918, 1.0111]
Lw 2023 1.9% 1.0846[0.9853, 1.1939]
Wieng 2021 17.6% 09938 [0.9702, 1.01749] —
Total (95% CI) 100.0% 1.0091 [0.9955, 1.0229] ’

Heterogeneity: Tau®=0.00; Chif=14.95 df =8P =001} F=67% ;
Testfor overall effect: £=1.31 (P=0.19)
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Supplemental Figure S18. Sensitivity analysis from Asian region studies that reported odds ratio

outcomes of hemorrhagic stroke after a 10 pg/m?® increase in NO» exposure.

Odds Ratio Odds Ratio
Study or Subgroup  Weight M, Random, 95% CI I, Random, 95% CI
Kim 2022 G3.4% 1.0400[0.9992 1.0824] —l—
Tsai 2003 36.6% 1.08923[1.0242 1.1596] L —
Total (95% CI) 100.0% 1.0579 [1.0122, 1.1057] et~
Heterogeneity: Tauw®= 0.00; Chi*=1.94, df=1 (P=0.21); F= 35% e 0'g o 12

Testfor overall effect 2= 2.50 (P =0.01}

Supplemental Figure S19. Sensitivity analysis from Asian region studies that reported odds ratio

outcomes of hemorrhagic stroke after a 10 ppb increase in O3 exposure.



Risk Ratio Risk Ratio

Study or Subgroup  Weight M, Random, 95% CI I, Random, 95% CI

Liu 2017h BE.1% 1.0024 [0.9971,1.0077]

Liu 2023 33.4% 1.0014 [0.9918,1.0111]

Lv 2023 05% 1.0846 09853, 1.19349]

Total (95% CI) 100.0% 1.0024 [0.9958, 1.0090] 4

Heterageneity; Tau= 0.00; Chi*= 2.63, df= 2 (P = 0.27); F= 24% I:I.a=35 D?Q 1?1 12
Testfor overall effect £=0.72 (F=0.47)

Supplemental Figure S20. Sensitivity analysis from case-crossover studies that reported odds

ratio outcomes of hemorrhagic stroke after a 10 pg/m? increase in NO, exposure.



Supplementary Tables

Supplemental Table S1. Search strategy.

OVID Web of
#  Search Terms Embase Medline Science PubMed
1 "air pollution" 131,278 74,573 195,056 110,378
2 "particulate matter" 88,603 41,641 108,278 101,365
3 "pml10" 7,013 9,117 27,731 12,014
4 "pm2.5" 13,464 18,862 52,829 10,368
5 "pml" 2,634 1,502 4,522 2,436
6 "pm0.1" 59 123 334 61
7 "carbon monoxide" 68,537 36,314 105,737 43,484
8 "sulphur dioxide" 2,507 1,091 37,982 12,142
9 "sulfur dioxide" 21,211 8,004 38,095 12,142
10 "so2" 5,698 9,671 62,047 15,516
11 "nitrogen dioxide" 22,418 9,961 59,342 24,502
12 "no2" 11,168 16,920 78,839 26,017
13 "ozone" 48,473 25,364 118,941 33,989
14 "o3" 12,257 16,245 34,857 58,098
#1 OR #2 OR #3 OR #4
OR #5 OR #6 OR #7 OR
#8 OR #9 OR #10 OR
#11 OR #12 OR #13 OR
15 #14 309,407 171,726 630,502 313,611
16 "hemorrhagic stroke" 13,166 6,311 18,069 15,462
"intracerebral
17 hemorrhage" 26,984 14,675 31,782 79,886
"subarachnoid
18 hemorrhage" 64,479 31,907 40,804 39,092
19 #16 OR #17 OR #18 98,275 49,947 81,546 107,677
20 #15 AND #19 393 199 393 343



Supplemental Table S2. Methodological risk of bias assessment.

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Score
Ban 2021 O OO OO O 0O O O O O NANAO Good
Chiu 2014 O OO0 OO0 O 0O O O O O NANAO Good
Czernych2024 O O O O O O O O O O O NA NA O Good
Fisher 2019 O OO O O O 0O O O O O NANAO Good
Guo 2020 O O OO O OO0 O O O O NANAO Good
Han 2015 O OO OO OO0 O 0O 0 O NAO O Good
Han 2016 O OO O O O 0O O O O O NANAO Good
Huang 2016 O O OO O OO0 O O O O NANAO Good
Huang 2017 O O OO O OO0 O O O O NANAO Good
Jin 2023 O OO OO O 0O O O O O NANAO Good
Kim 2022 O OO OO OO0 O 0O 0 O NAO O Good
Li2023 O OO0 O O O O O 0O O O NANAO Good
Liu 2017a O OO0 O O O O O 0O O O NANAO Good
Liu 2017b O OO O O O 0O O O O O NANAO Good
Liu 2021 O OO O O O 0O O O O O NANAO Good
Liu 2023 O OO0 OO0 O 0O O O O O NANAO Good
Lv 2023 O OO0 O 0O O O O O O O NANAO Good



Montresor-Lopez

2016

Shen 2020
Sun 2019
Tsai 2003
Turin 2012
Villeneuve 2006
Wang 2023
Wang 2022
Weng 2021
Wu 2022
Xiang 2013
Zhao 2023
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—, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.
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Supplemental Table S3. GRADE assessment for relative risk - PM2s (10 pg/m? increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication g:lrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias v P . Confounding
of effect gradient
Result | O O O O O O O O Low
10
Reason | Good | P =20% Already 1.0002 10 studies NA NA NA
0 screened for | (0.9985, .
Fair 1.0018). Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S4. GRADE assessment for relative risk - PMio (10 pg/m? increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication Il;ilrglfitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias ; P . Confounding
of effect gradient
Result | O O O O -1 O O O Very
Low

10
Reason | Good | P =49% Already 1.0008 10 studies NA NA NA

0 screened for | (0.9990, '

Fair 1.0025) Asymmetrical

funnel plot

CI limits do
not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S5. GRADE assessment for relative risk - NO2 (10 ug/m? increment).

Large Dose-
RADE Publicati Residual
G .. . | RoB [Inconsistency | Indirectness | Imprecision }lb feation magnitude | response esidua . Quality
Criteria Bias . Confounding
of effect gradient
Result | O O O O O O O O Low
7
Reason | Good | P=71% Already 1.0142 7 studies NA NA NA
0 screened for | (1.0000, .
Fair 1.0286) Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S6. GRADE assessment for relative risk - CO (10 ng/m? increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izlrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias 5 P . Confounding
of effect gradient

Result 0O O 0O O 0O 0O O O Low

4
Reason | Good | P =62% Already 1.0001 < 5 studies NA NA NA

0 screened for | (0.9997,

Fair 1.0005)

CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S7. GRADE assessment for relative risk - SOz (10 pg/m?® increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication Il;ilrglfitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias ; P . Confounding
of effect gradient

Result O O O O O O O o Low

6
Reason | Good | P =43% Already 1.0060 6 studies NA NA NA

0 screened for | (0.9983, .

Fair 1.0138) Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S8. GRADE assessment for relative risk - O3 (10 pg/m? increment).

Large Dose-
RADE Publicati Residual
G .. . | RoB [Inconsistency | Indirectness | Imprecision }lb feation magnitude | response esidua . Quality
Criteria Bias . Confounding
of effect gradient
Result | O O O O O O O O Low
5
Reason | Good | P=31% Already 1.0017 5 studies NA NA NA
0 screened for | (0.9975, .
Fair 1.0060) Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S9. GRADE assessment for odds ratio - PM2s (10 ug/m? increment).

Large Dose-
RADE Publicati Residual
G .. . | RoB [Inconsistency | Indirectness | Imprecision }lb feation magnitude | response esidua . Quality
Criteria Bias . Confounding
of effect gradient
Result | O -1 O O O O O O Very
Low
10
Reason | Good | P =90% Already 1.0172 10 studies NA NA NA
0 screened for | (0.9918, .
Fair 1.0431) Symmetrical
funnel plot

CI limits do
not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S10. GRADE assessment for odds ratio - PMio (10 pg/m? increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izlrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias 5 P . Confounding
of effect gradient
Result | O -1 O O O O O O Very
Low

12
Reason | Good | P =82% Already 1.0076 12 studies NA NA NA

0 screened for | (0.9957, .

Fair 1.0196) Symmetrical

funnel plot
CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S11. GRADE assessment for odds ratio - NO2 (10 ug/m? increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izlrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias 5 P . Confounding
of effect gradient

Result O O O O O O O o Low

5
Reason | Good | P =4% Already 0.9853 5 studies NA NA NA

0 screened for | (0.9685, .

Fair 1.0024) Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S12. GRADE assessment for odds ratio - CO (10 ng/m? increment).

Large Dose-
RADE Publicati Residual
G .. . | RoB [Inconsistency | Indirectness | Imprecision }lb feation magnitude | response esidua . Quality
Criteria Bias . Confounding
of effect gradient
Result | O O O O O O O O Low
3
Reason | Good | P=0% Already 1.0008 < 5 studies NA NA NA
0 screened for | (1.0000,
Fair 1.0016)
CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S13. GRADE assessment for odds ratio - SOz (10 pg/m® increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izlrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias 5 P . Confounding
of effect gradient

Result O O O O O O O o Low

5
Reason | Good | P=9% Already 0.9982 5 studies NA NA NA

0 screened for | (0.9805, .

Fair 1.0163) Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S14. GRADE assessment for odds ratio - O3 (10 pg/m? increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izlrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias 5 P . Confounding
of effect gradient

Result O O 0O O 0O 0O 0O O Low

3
Reason | Good | F=61% Already 1.0024 < 5 studies NA NA NA

0 screened for | (0.9814,

Fair 1.0239)

CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S15. GRADE assessment for odds ratio - NO; (10 ppb increment).

Large Dose-
RADE Publicati Residual
G .. . | RoB [Inconsistency | Indirectness | Imprecision }lb feation magnitude | response esidua . Quality
Criteria Bias . Confounding
of effect gradient
Result | O -1 O O -1 O O o Very
Low
5
Reason | Good | P =86% Already 1.0634 5 studies NA NA NA
0 screened for | (0.9623,
Fair 1.1751) Asymmetrical
funnel plot
CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S16. GRADE assessment for odds ratio - CO (10 ppb increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izll;ggneitude :‘)e(;:)eonse Residual Quality
Criteria Bias . Confounding
of effect gradient
Result | O -1 O O O O O O Very
Low

3
Reason | Good | P =83% Already 1.0017 < 5 studies NA NA NA

0 screened for | (0.9988,

Fair 1.0046)

CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S17. GRADE assessment for odds ratio - SO> (10 ppb increment).

GRADE RoB | Inconsistency | Indirectness | Imprecision Publication izlrgneitude :‘)e(;se(;nse Residual Quality
Criteria y P Bias 5 P . Confounding
of effect gradient
Result | O O O O -1 O O O Very
Low

5
Reason | Good | F=0% Already 0.9928 5 studies NA NA NA

0 screened for | (0.8924, '

Fair 1.1046) Asymmetrical

funnel plot
CI limits do

not cross the
25th
percentile.

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




Supplemental Table S18. GRADE assessment for odds ratio - O3 (10 ppb increment).

Large Dose-
RADE Publicati Residual
G .. . | RoB [Inconsistency | Indirectness | Imprecision }lb feation magnitude | response esidua . Quality
Criteria Bias . Confounding
of effect gradient
Result | O O O O O O O O Low
5
Reason | Good | P=71% Already 1.0131 5 studies NA NA NA
0 screened for | (0.9776, .
Fair 1.0499) Symmetrical

CI limits do
not cross the
25th
percentile.

funnel plot

-1, Criteria unsatisfied; NA, Not applicable; O, Criteria satisfied.




