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Table S1  AIC value under different degrees of freedom choice

df df df AIC value

(temperature) (relative humidity) (time)

3 3 5 8753.39

3 3 6 8756.85

3 3 7 8753.28

3 4 5 8755.51

3 4 6 8754.67

3 4 7 8752.56

3 5 5 8756.39

3 5 6 8755.47

3 5 7 8759.84

4 3 5 8754.10

4 3 6 8754.78

4 3 7 8757.87

4 4 5 8756.20

4 4 6 8755.88

4 4 7 8753.96

4 5 5 8757.00

4 5 6 8756.64

4 5 7 8760.77

5 3 5 8756.90

5 3 6 8765.09

5 3 7 8759.29

5 4 5 8757.98

5 4 6 8757.18

5 4 7 8761.37

5 5 5 8758.77

5 5 6 8757.91

5 5 7 8762.18

Table S2 Likelihood ratio test for linear and nonlinear model

Model Linear/Nonlinear Loglik value P value
Linear —4524.5

AMI_PMas Nonlinear 45255 0.16
Linear -4525.1

AMI_PMio Nonlinear —4525.0 0.78
Linear —4524.4

AMINO: Nonlinear ~45242 0.57
Linear —4525.4

AMI_S0. Nonlinear —4525.2 0.62
Linear —4524.4

AMI_CO Nonlinear —4524.8 0.40
Linear =7524.1

COPD_NO: Nonlinear —7523.8 0.4
Linear —7523.8

COPD_S0: Nonlinear —7524.1 0.4
Linear —7528.3

COPD_CO Nonlinear —7525.7 0.02*

Notes: “*” represent P < 0.05



Table S3  Adjust P value after Bonferroni correction

Subgroup analysis

Adjust P value

AMI season_age

AMI season gender

COPD _season_age

COPD _season_gender

2.90 x 1074
0.58
1.32 x 10716
0.07

Table S4

of October 1, 2014 to September 30, 2018

Number of days exceeding or satisfying the standard for different pollutants during the study period

Standards ~ No. Pollutants  Standard limit ~ Days exceeding the standard Days satisfying the standard

WHO

Guidelines 1 PMas 25 950 510
2 PMio 50 1100 350
3 SO2 20 534 926
4 NO2 40 467 993
5 O3 100 242 1218
6 CO 10 0 1456

Grade I

(GB 3095-

2012) 1 PMas 35 681 779
2 PMio 50 1100 350
3 SO 50 74 1386
4 NO2 80 20 1440
5 O3 100 242 1218
6 CO 4 0 1456

Grade 1T

(GB 3095-

2012) 1 PMas 75 181 1279
2 PMio 150 140 1320
3 SO2 150 0 1460
4 NO2 80 20 1440
5 O3 160 1453
6 CoO 4 1456




Table S5 Estimated percentage change (95% CI) in AMI and COPD hospitalizations under different lag days for pollutant concentration increase by 10 pg/m?

PMzio

NO:2

SO2

CO

Os

Disease types Lag days PM2s

AMI Lag0 0.24 (=0.39, 0.89)
Lagl 0.73 (0.12, 1.37)*
Lag2 0.31 (—0.32, 0.96)
Lag3 0.25 (-0.39, 0.90)
Lagd 0.51 (-0.12, 1.15)
Lag5 0.14 (—0.47, 0.77)
Lag6 —0.13 (-0.75, 0.51)
Lag7 —0.41 (-1.03, 0.22)

COPD Lag0 0.44 (-0.04, 0.92)
Lagl 0.21 (—0.25, 0.69)
Lag2 0.17 (-0.31, 0.66)
Lag3 0.16 (=0.33, 0.65)
Lag4 0.06 (-0.41, 0.54)
Lag5 0.07 (-0.40, 0.54)
Lagb 0.07 (—0.41, 0.55)
Lag7 0.13 (—0.34, 0.60)

0.20 (-0.19, 0.61)
0.39 (0.01, 0.79)*
0.03 (~0.36, 0.43)
0.01 (~0.37, 0.40)
0.39 (0.01, 0.78)*
0.15 (-0.23, 0.53)

—0.08 (-0.48, 0.32)
—0.16 (-0.55, 0.25)

0.22 (~0.08, 0.54)
~0.01 (~0.30, 0.29)
~0.12 (-0.41, 0.18)
~0.12 (-0.41,0.17)
0.01 (-0.28, 0.30)
~0.03 (~0.32, 0.25)

~0.13 (-0.43, 0.18)

0.01 (-0.30, 0.32)

0.84 (-0.51, 2.23)
1.60 (0.22, 3.01)*
~0.32 (~1.65, 1.05)
0.49 (~0.89, 1.90)
0.57 (~0.80, 1.98)
0.67 (~0.69, 2.07)

0.39 (-0.94, 1.77)
~0.65 (~1.94, 0.68)

1.36 (0.31, 2.43)*
0.69 (-0.35, 1.75)
0.35 (~0.70, 1.42)
0.26 (-0.88, 1.34)
0.17 (-0.49, 1.24)
0.54 (~0.86, 1.60)

0.16 (~0.84, 1.20)

0.18 (-0.10, 1.21)

0.88 (~1.11, 2.93)
2.50 (0.43, 4.63)*
0.77 (-1.25, 2.84)
1.28 (-0.72, 3.34)
1.58 (—0.45, 3.66)
0.79 (~1.23,2.88)

0.84 (-1.17,2.91)

—0.84 (—2.80, 1.17)

1.60 (0.17, 3.05)*
1.77 (0.31, 3.27)*
0.84 (-0.61, 2.32)
0.97 (~0.44, 2.42)
0.18 (~1.24, 1.63)
1.56 (0.10, 3.04)*

1.31(—0.12,2.77)

1.09 (—0.33, 2.53)

0.06 (0.00, 12.52)

0.10 (0.03, 16.29)*

0.02 (—0.05, 8.25)

0.05 (-0.02, 11.61)

0.06 (0.00, 12.94)
0.04 (-0.03, 9.93)

0.01 (=0.06, 6.90)

—0.05 (-0.11, 1.23)

0.05 (0.00, 0.10)*
0.03 (~0.02, 0.08)
0.01 (~0.04, 0.06)
0.00 (~0.05, 0.05)
0.00 (~0.05, 0.05)
0.00 (~0.05, 0.05)

0.00 (—0.05, 0.04)

0.01 (-0.04, 0.06)

~0.36 (~1.12, 0.42)
~0.45 (-1.21, 0.35)
0.31(-0.49, 1.13)
~0.02 (~0.81, 0.80)
0.27 (-0.51, 1.08)
~0.33 (~1.10, 0.46)

~0.29 (~1.05, 0.50)
0.22 (-0.56, 1.02)

~0.40 (0.39, ~1.17)
~0.48 (~1.38, 0.47)
~0.46 (~1.33, 045)
~0.22 (-0.63, 0.21)
0.35 (~0.33, 1.05)
~0.01 (~0.03, 0.01)

0.27 (-0.25, 0.80)

0.55 (-0.51, 1.65)

Notes: The symbol “*” represent P < 0.05



Table S6 Relative Risk (95% CI) at different cumulative lag days of pollutants with a IQR increase on COPD hospital admissions

Disease

types

Lag days

PM2s

PMio

NO2

SOz

CcO

All

Male

Female

Lag01
Lag02
Lag03
Lag04
Lag05
Lag06

Lag01
Lag02
Lag03
Lag04
Lag05
Lag06

LagO1
Lag02
Lag03
Lag04
Lag05

1.014(0.996, 1.033)
1.015(0.994, 1.036)
1.011(0.988, 1.034)
1.007(0.982, 1.032)
1.002(0.976, 1.029)
0.998(0.971, 1.027)

1.010(0.991, 1.028)
1.009(0.988, 1.030)
1.005(0.982, 1.028)
1.001(0.977, 1.027)
0.998(0.971, 1.025)
0.992(0.964, 1.021)

1.025(1.004, 1.046)*
1.027(1.004, 1.051)*
1.023(0.997, 1.049)
1.018(0.990, 1.047)
1.013(0.982, 1.044)

1.007(0.988, 1.027)
1.002(0.980, 1.024)
0.998(0.974, 1.022)
0.997(0.971, 1.023)
0.994(0.967, 1.022)
0.988(0.959, 1.018)

1.004(0.984, 1.024)
0.997(0.975, 1.019)
0.993(0.969, 1.019)
0.993(0.967, 1.019)
0.991(0.963, 1.019)
0.985(0.955, 1.015)

1.015(0.993, 1.038)
1.012(0.988, 1.038)
1.008(0.981, 1.036)
1.005(0.976, 1.035)
1.000(0.969, 1.032)

1.027(1.003, 1.052)*
1.019(0.991, 1.047)
1.014(0.984, 1.044)
1.009(0.977, 1.042)
1.009(0.975, 1.045)
1.007(0.971, 1.044)

1.020(0.995, 1.045)
1.012(0.985, 1.041)
1.008(0.978, 1.039)
1.005(0.971, 1.039)
1.006(0.971, 1.042)
1.003(0.967, 1.041)

1.042(1.014, 1.071)*
1.032(1.000, 1.064)*
1.025(0.991, 1.061)
1.017(0.980, 1.056)
1.017(0.978, 1.057)

1.034(1.009, 1.060)*
1.038(1.009, 1.068)*
1.044(1.012, 1.078)*
1.042(1.007, 1.079)*
1.046(1.009, 1.085)*
1.049(1.010, 1.091)*

1.027(1.002, 1.053)*
1.032(1.002, 1.062)*
1.038(1.005, 1.072)*
1.037(1.002, 1.075)*
1.042(1.004, 1.082)*
1.045(1.004, 1.087)*

1.048(1.020, 1.078)**
1.052(1.018, 1.086)**
1.058(1.021, 1.097)**
1.052(1.011, 1.094)*
1.055(1.011, 1.108)*

1.021(0.999, 1.043)
1.018(0.994, 1.043)
1.016(0.989, 1.043)
1.013(0.984, 1.042)
1.009(0.978, 1.041)
1.005(0.973, 1.039)

1.014(0.993, 1.037)
1.012(0.988, 1.037)
1.010(0.984, 1.038)
1.008(0.979, 1.038)
1.006(0.975, 1.038)
1.000(0.967, 1.034)

1.034(1.010, 1.059)*
1.031(1.004, 1.060)*
1.027(0.997, 1.059)
1.021(0.988, 1.056)
1.016(0.981, 1.053)

0.978(0.949, 1.007)
0.965(0.934, 0.998)
0.962(0.927, 0.998)
0.969(0.932, 1.008)
0.971(0.931, 1.012)
0.974(0.932, 1.018)

0.979(0.950, 1.009)
0.966(0.933, 0.999)
0.963(0.928, 1.000)
0.970(0.932, 1.009)
0.968(0.928, 1.010)
0.970(0.927, 1.014)

0.974(0.941, 1.008)
0.965(0.928, 1.002)
0.958(0.919, 1.000)
0.969(0.926, 1.014)
0.976(0.931, 1.025)



<65

Lag06

Lag01
Lag02
Lag03
Lag04
Lag05
Lag06

Lag01
Lag02
Lag03
Lag04
Lag05
Lag06

1.011(0.979, 1.044)

1.005(0.985, 1.025)
1.004(0.981, 1.025)
1.003(0.979, 1.028)
1.001(0.974, 1.028)
0.992(0.964, 1.021)
0.985(0.955, 1.015)

1.017(0.997, 1.037)
1.018(0.996, 1.041)
1.013(0.988, 1.038)
1.009(0.982, 1.036)
1.006(0.977, 1.035)
1.003(0.972, 1.034)

0.996(0.963, 1.030)

1.003(0.982, 1.024)
0.998(0.975, 1.022)
0.999(0.973, 1.025)
1.000(0.972, 1.028)
0.991(0.962, 1.021)
0.982(0.951, 1.014)

1.009(0.988, 1.031)
1.003(0.979, 1.027)
0.998(0.972, 1.024)
0.996(0.968, 1.024)
0.995(0.965, 1.025)
0.991(0.959, 1.023)

1.016(0.974, 1.059)

1.024(0.998, 1.051)
1.016(0.986, 1.046)
1.011(0.979, 1.044)
1.010(0.976, 1.046)
1.004(0.968, 1.041)
0.997(0.959, 1.036)

1.028(1.001, 1.055)*
1.019(0.989, 1.050)
1.014(0.982, 1.048)
1.008(0.973, 1.045)
1.011(0.974, 1.050)
1.010(0.971, 1.051)

1.060(1.014, 1.108)*

1.026(0.998, 1.055)
1.026(0.993, 1.059)
1.034(0.998, 1.071)
1.038(0.999, 1.079)
1.038(0.997, 1.082)
1.038(0.993, 1.084)

1.037(1.010, 1.064)**
1.042(1.011, 1.075)**
1.048(1.013, 1.084)**

1.044(1.005, 1.083)*
1.048(1.008, 1.091)*
1.053(1.010, 1.098)*

1.016(0.979, 1.055)

1.012(0.989, 1.036)
1.007(0.981, 1.033)
1.008(0.979, 1.037)
1.005(0.974, 1.037)
0.997(0.964, 1.031)
0.987(0.953, 1.023)

1.024(1.001, 1.048)*
1.023(0.996, 1.050)
1.019(0.990, 1.049)
1.015(0.984, 1.048)
1.013(0.980, 1.048)
1.012(0.976, 1.048)

0.983(0.935, 1.035)

0.966(0.936, 0.997)
0.957(0.924, 0.991)
0.954(0.918, 0.991)
0.955(0.916, 0.996)
0.958(0.916, 1.001)
0.961(0.917, 1.007)

0.981(0.949, 1.013)
0.967(0.933, 1.004)
0.964(0.926, 1.004)
0.974(0.933, 1.017)
0.975(0.931, 1.021)
0.978(0.932, 1.027)

Notes: “ * ” represent P < 0.05



Table S7 Relative Risk (95% CI) at lagl day on AMI hospital admissions in two, pollutant models, PMa.5, PMio,

NOz, SO2, O3 as the main pollutant

Model

Whole—period

Cold season

Warm season

PM:s

+ PMio

+NO2

+ SOz

+CO

+ 03

PMio

+ PMzs

+ NO2

+SO2

+ 03

NO2

+ PM2s

+ PMio

+ S0z

+ 03

SOz

+ PMzs

+ PMio

+NO2

+ PM2s

+ PMio

1.024(1.004, 1.045)*
1.030(0.984, 1.079)
1.017(0.991, 1.044)
1.017(0.991, 1.043)
1.023(0.999, 1.047)
1.027(1.007, 1.048) *
1.022(1.000, 1.044) *
0.996(0.948, 1.047)
1.014(0.988, 1.040)
1.014(0.989, 1.040)
1.020(0.996, 1.044)
1.026(1.004, 1.048) *
1.032(1.004, 1.060) *
1.021(0.986, 1.057)
1.026(0.994, 1.059)
1.021(0.987, 1.057)
1.029(0.999, 1.061)
1.033(1.005, 1.061) *
1.036(1.006, 1.067) *
1.024(0.986, 1.064)
1.030(0.995, 1.066)
1.025(0.987, 1.064)
1.033(1.000, 1.067) *
1.038(1.008, 1.069) *
0.984(0.953, 1.018)
0.976(0.944, 1.010)

0.976(0.944, 1.009)

1.033(1.013, 1.077) *
0.983(0.918, 1.052)
1.021(0.989, 1.054)
1.027(0.995, 1.059)
1.025(0.998, 1.052)

1.029(1.005, 1.054) *

1.015(1.018, 1.081) *
1.062(0.981, 1.151)
1.033(0.997, 1.071)

1.038(1.003, 1.074) *

1.035(1.004, 1.068) *

1.039(1.011, 1.069) *

1.055(1.015, 1.097) *
1.023(0.975, 1.074)
1.018(0.972, 1.065)
1.036(0.988, 1.086)
1.034(0.995, 1.075)

1.041(1.001, 1.083) *

1.049(1.006, 1.093) *
1.011(0.966, 1.058)
1.009(0.966, 1.053)
1.014(0.968, 1.062)
1.025(0.987, 1.065)
1.032(0.996, 1.070)
0.990(0.939, 1.044)
0.963(0.894, 1.038)

0.967(0.897, 1.042)

0.987(0.953, 1.022)
0.995(0.897, 1.102)
0.964(0.905, 1.027)
0.955(0.895, 1.019)
0.978(0.897, 1.067)
0.976(0.918, 1.039)
1.004(0.952, 1.010)
0.981(0.910, 1.058)
0.974(0.933, 1.018)
0.970(0.927, 1.014)
0.982(0.936, 1.031)
0.980(0.939, 1.023)
1.005(0.967, 1.046)
1.018(0.964, 1.076)
1.013(0.963, 1.067)
0.992(0.932, 1.056)
1.025(0.964, 1.089)
1.002(0.955, 1.052)
1.017(0.954, 1.084)
1.066(0.954, 1.191)
1.052(0.949, 1.166)
1.032(0.914, 1.166)
1.081(0.958, 1.220)
1.027(0.934, 1.130)
0.989(0.958, 1.022)
0.996(0.952, 1.042)

0.994(0.953, 1.038)



+NO2 0.985(0.952, 1.019) 0.982(0.904, 1.065) 0.988(0.949, 1.028)
+ S0z 0.981(0.948, 1.014) 0.962(0.892, 1.038) 0.986(0.947, 1.027)

+CO 0.978(0.946, 1.012) 0.956(0.888, 1.029) 0.992(0.951, 1.035)

Notes: “*” represent P < 0.05



Table S8 The comparison of relevant studies results of cardiovascular diseases

References Study area Study Data source Diseases Method E-r Significant lag effects Subgroup analysis
period type curve !
PMzs PMzo NO2 SO2 CO O3 Others  Season Gender Age
This study Qingdao, 2014— Affiliated AMI GAM Linear Lagl Lagl Lagl Lagl Lagl NS 2 - cold female > 65
China 2018 Hospital of hospital
Qingdao admission
University
Chang et al., Taipei, 1997— Taiwan Health CVD case— - - Lag0 Lag0 - Lag0 Lag0 - cool - -
2005 China 2001 Insurance hospital crossover
Program admissions
Chen et al., 16 cities, 1996— Municipal CVD GLM - - Lag2 - - - - - - female >65
2012 China 2008 Center for mortality
Disease
Control and
Prevention
Chen et al., 30 cities, 2012— Chinese Center AMI GLM - Lag0 - - - - - - - Male >175
2018 China 2015 for Disease mortality
Control and
Prevention
Collart et al., Charleroi, 1999— 7 hospitals AMI case— - - Lag0 Lag0 - - Lag2 - Warm - -
2015 Belgium 2008 crossover



References Study area Study Data source Diseases Method E-r Significant lag effects Subgroup analysis
period type curve !
PM:s PM1o NO2 SOz (0] Os Others  Season  Gender Age
Fischer et al., Netherlands 1986— Central Bureau CVD GAM - - NS Lag06 Lag06 NS Lagl Black - - > 65
2003 1994 of Statistics mortality smoke:
lag06
Goggins et al., Hong Kong 2000— Hong Kong AMI GAM - - NS Lag0- NS - - - cool ND >65
2013 and Taiwan, 2009 Hospital hospital 15
China Authority and  admission
Taiwan Health

Research

Institute
Guo et al., Beijing, 2004 Peking CVD ERV case— - Lag0 - Lag0 Lag0 - - - - - -
2009 China 2006 University crossover

Third Hospital

Kan et al., Shanghai, 2004 Shanghai CVD GAM Nonlinear  Lag01 - - - - - PM 10-25: - - -
2007 China 2005 Municipal mortality NS

Center of

Disease

Control and
Prevention

Kan et al., Shanghai, 2001- Shanghai CVD GLM - - NS NS NS - NS - ND 3 female >65
2008 China 2004 Municipal mortality

Center of

Disease



References Study area Study Data source Diseases Method E-r Significant lag effects Subgroup analysis
period type curve !
PM:s PM1o NO2 SOz (0] Os Others  Season  Gender Age
Control and
Prevention
Lee et al., 11 East 2001- The statistical CVD GAM - Lag01 - - - - - PM i10-25: cold - -
2015 Asian cities 2009 offices of the mortality lag01
cities;
Lin and Kuo, Taiwan, 2005 10 hospitals CVD ERV  Case control - - Lag0 - - - - - - female > 65
2013 China study
Linetal,2013 Hong Kong, 1998— Hong Kong AMI time— - - - Lag0 Lag0 NS NS - - - -
China 2010 Census and mortality stratified
Statistics case—
Department Crossover
Phung et al., Ho Chi Minh 2004 Two largest CVD GLM = = Lag0 Lag0 Lag0 = NS = = Male:PMio  5-
2016 City 2007 hospitals in hospital Female: 65
Vietnam HCMC admission NO2
Samoli et al., 30 cities 1990— APHEA CVD Poisson - - - Lag05 - - - - - - -
2006 across 1997 project mortality regression
Europe models



References Study area Study Data source Diseases Method E-r Significant lag effects Subgroup analysis
period type curve !
PM:s PM1o NO2 SOz (0] Os Others  Season  Gender Age
Stafoggia et 10 European 2011- national or CVD Poisson linear Lag01  LagO1 - = = = PM25-10: = = =
al., 2013 cities 2010 regional health hospital regression lag01
information admission models
systems
Stieb et al., 7 Canadian 1990— 14 hospitals MI ERV GLM - NS NS Lagl Lagl Lagl NS - ND - -
2009 Cities 2000
Suetal., 2016 Beijing, 2007— Peking CVD ERV GAM - Lag7 Lag7 NS Lag7 - - - cold female ND
China 2008 University
Third Hospital
Wang et al., Alberta, 1999- Alberta Health AMI Case— - NS - Lagl - NS NS - - ND >65
2015 Canada 2010 administrative ~ admission Crossover
databases
Xuetal., 2017 Beijing, 2013— 10 general IHD ERV GAM Nonlinear  Lag2 - - - - - - warm male <65
China 2013 hospitals
Zhang et al., Shenyang, 1998— Local public CVD retrospective - - Lag0 Lag0 NS - - - - female ND
2011 China 2009 health bureaus ~ mortality  cohort study
Zhang et al., Guangzhou, 2008 Guangzhou CVD GAM - - NS NS NS - - Haze: - female 19—
2014 China —2011 Health hospital lag4 64
Insurance admissions
Bureau

(GHIB)




Notes: “—* represent the item not discussed in the corresponding reference; ! “E-r curve” represent Exposure-response curve; 2 “NS” represent “No significant relationship”; 3 “ND” represent

“No Significant difference among the subgroups”
Abbreviations:
CVD: cardiovascular disease
ERV: emergency room visits
MI: Myocardial Infarction
AMI: Acute Myocardial Infarction
IHD: Ischemic heart disease (120-125, including AMI (I121))

HF: Heart Failure



Table S9 The comparison of relevant studies results of respiratory diseases

Reference Study Study Data source Diseases type  Method E-r curve Significant lag effect Subgroup analysis
s area period 1
PMzs PMao NO2 SOz Cco O3 others  Seaso  Gender  Age
n
This study  Qingdao 2014-2018  Affiliated Hospital of COPD GAM linear NS 2 NS Lag01 Lag03  Lag0 NS - ND 3 female >65
Qingdao University hospital
admission
Caietal, Shanghai, 2005-2011  Shanghai Health Asthma Over— linear - NS Lag01 Lag01 - - Black cold ND ND
2014 China Insurance Bureau, hospitalization ~ disperse carbon:
Nine urban districts d GAM Lag01
Caietal, Shanghai, 2006-2008 Shanghai Health COPD over— linear - - - Lag3* - - cool ND ND
2015 China Insurance Bureau, hospitalization  disperse
nine urban districts d GAM
Chen et 16 cities, 1996-2008  Municipal Center for respiratory GLM - - Lag2 - - - - - - female >65
al., 2012 China Disease Control and mortality
Prevention
Fischeret  Netherlan = 1986-1994  Central Bureau of COPD and GAM - - Lag06 Lag06 Lag06 Lag06 Lagl Black - - >65
al., 2003 d Statistics pneumonia smoke:
mortality lag06
Kanetal,, Shanghai, 2004-2005 Shanghai Municipal respiratory GAM linear Lag01 = - = = = PMio- = = =
2007 China Center of Disease mortality 250 NS

Control and




Reference Study Study Data source Diseases type  Method E-r curve Significant lag effect Subgroup analysis
s area period 1
PM2s PMuo NO2 SOz CO Os others  Seaso  Gender  Age
n
Prevention
Kanetal,, Shanghai, 2001-2004  Shanghai Municipal respiratory GLM - - Lag01 Lag01 Lag01 - NS - cool female >65
2008 China Center of Disecase mortality
Control and
Prevention
Lee et al,, 11 East 2001-2009  The statistical offices respiratory GAM = Lag01 = - = = = PMio- cold = =
2015 Asian of the cities mortality 25: NS
cities
Liu et al., Yichang, 2014-2015 3 hospitals respiratory GAM Non— Lag0 Lag0 Lag0 NS Lag0 Lag4 - ND - 0-14
2017 China outpatient linear
visit
Middleton  Nicosia, 1995-2004 2 public hospitals respiratory GAM - - Lag0 - - - Lag2 - warm female =15
etal., Cyprus mortality
2008
Phung et Ho Chi 2004-2007 2 largest hospitals respiratory GLM - - Lag0 Lag0 Lag0 - NS - - female 5-65
al., 2016 Minh hospital
City, admissions

Vietnam




Reference Study Study Data source Diseases type  Method E-r curve Significant lag effect Subgroup analysis
s area period 1
PM2s PMuo NO2 SOz CO Os others  Seaso  Gender  Age
n
Samoli et 30 cities 1990-1997  APHEA project respiratory Poisson - - - Lag05 - - - - - - -
al., 2006 across mortality regressi
Europe on
models
Stafoggia 10 2011-2010  National health respiratory Poisson linear Lag05 Lag05 - - - - PMas- - - -
etal., European information systems hospital regressi 10:
2013 cities admission on lag05
models
Stieb et 7 1990-2000 14 hospitals Respiratory GLM - Lag0— Lag0- NS NS NS Lag2- - warm - -
al., 2009 Canadian ERV Asthma  Asthma Asthma;
cities COPD
Taoetal, Lanzhou, 2001-2005 4 general hospitals respiratory GAM - - Lag4 Lagl Lagl - - - - female >65
2014 China diseases
hospital
admission
Wang et Shanghai,  2013-2016  Shanghai Tenth respiratory GLM - Lag0 - - - - Lag05* - cold female 15—
al., 2018a China People's Hospital diseases daily 60

outpatient

visits




Reference Study Study Data source Diseases type  Method E-r curve Significant lag effect Subgroup analysis
s area period L
PM2s PMuo NO2 SOz CO Os others  Seaso  Gender  Age
n

Xu et al., Beijing, 2013 10 general hospitals respiratory GAM linear Lag0 - - - - - - - female >60
2016 China disease ERV

Zhang et  Guangzho  2008-2011  Guangzhou Health respiratory GAM - - Lag2 Lag0 NS - - - warm female 19—

al., 2014 u, China Insurance Bureau hospital 64
(GHIB) admissions

Notes: “~* represent the item not discussed in the corresponding reference; !“E-r curve” represent Exposure-response curve; 2“NS” represent “No significant relationship”; *ND” represent “No

Significant difference among the subgroups”;

”; “The text in red represents negative correlation, while all the others show positively significant relationship



Table S10

Spearman correlation coefficients between air pollutants

Variables PMas PMuo NO:2 SO2 (60] O3
PM2s 1 - - - — -
PMio 0.92 1 - - - -
NO:2 0.67 0.69 1 - - -
SO2 0.69 0.69 0.63 1 - -
CO 0.87 0.79 0.71 0.77 1 -
O3 -0.14 —0.13 —0.38 -0.37 —0.28 1
References

Cai J, Zhao A, Zhao J, Chen R, Wang W, Ha S, Xu X, Kan H (2014). Acute effects of air pollution on asthma
hospitalization in Shanghai, China. Environment and Pollution, 191: 139-144 doi:10.1016/j.envpol.2014.04.028
PMID:24836410

Cai J, Chen R, Wang W, Xu X, Ha S, Kan H (2015). Does ambient CO have protective effect for COPD patient?
Environmental Research, 136: 21-26 doi:10.1016/j.envres.2014.09.039 PMID:25460616

Chang C C, Tsai S S, Ho S C, Yang C Y (2005). Air pollution and hospital admissions for cardiovascular disease
in Taipei, Taiwan, China. Environmental Research, 98(1): 114119 doi:10.1016/j.envres.2004.07.005
PMID:15721891

Chen C, Zhu P, Lan L, Zhou L, Liu R, Sun Q, Ban J, Wang W, Xu D, Li T (2018). Short-term exposures to PM2.5
and cause-specific mortality of cardiovascular health in China. Environmental Research, 161: 188—194

doi:10.1016/j.envres.2017.10.046 PMID:29154226

Chen R, Kan H, Chen B, Huang W, Bai Z, Song G, Pan G, the CAPES Collaborative Group (2012). Association of
particulate air pollution with daily mortality: the China air pollution and health effects study. American Journal of

Epidemiology, 175(11): 1173-1181 doi:10.1093/aje/kwr425 PMID:22510278

Collart P, Coppieters Y, Mercier G, Massamba Kubuta V, Leveque A (2015). Comparison of four case-crossover
study designs to analyze the association between air pollution exposure and acute myocardial infarction.
International Journal of Environmental Health Research, 25(6): 601613 doi:10.1080/09603123.2014.1003037
PMID:25650956

Fischer P, Hoek G, Brunekreef B, Verhoeff A, van Wijnen J (2003). Air pollution and mortality in The
Netherlands: are the elderly more at risk? European Respiratory Journal. Supplement, 21(Supplement 40): 34S—
38S doi:10.1183/09031936.03.00402503 PMID:12762572



Goggins W B, Chan E Y, Yang C Y (2013). Weather, pollution, and acute myocardial infarction in Hong Kong
(China) and Taiwan (China). International Journal of Cardiology, 168(1): 243249
doi:10.1016/j.ijcard.2012.09.087 PMID:23041014

Guo Y, JiaY, Pan X, Liu L, Wichmann H E (2009). The association between fine particulate air pollution and
hospital emergency room visits for cardiovascular diseases in Beijing, China. Science of the Total Environment,

407(17): 48264830 doi:10.1016/j.scitotenv.2009.05.022 PMID:19501385

Kan H, London S J, Chen G, Zhang Y, Song G, Zhao N, Jiang L, Chen B (2007). Differentiating the effects of fine
and coarse particles on daily mortality in Shanghai, China. Environment International, 33(3): 376-384

doi:10.1016/j.envint.2006.12.001 PMID:17229464

Kan H, London S J, Chen G, Zhang Y, Song G, Zhao N, Jiang L, Chen B (2008). Season, sex, age, and education
as modifiers of the effects of outdoor air pollution on daily mortality in Shanghai, China: The Public Health and
Air Pollution in Asia (PAPA) Study. Environmental Health Perspectives, 116(9): 1183-1188
doi:10.1289/¢hp.10851 PMID:18795161

Lee H, Honda Y, Hashizume M, Guo Y L, Wu C F, Kan H, Jung K, Lim Y H, Yi S, Kim H (2015). Short-term
exposure to fine and coarse particles and mortality: A multicity time-series study in East Asia. Environment and

Pollution, 207: 43—51 doi:10.1016/j.envpol.2015.08.036 PMID:26340298

Lin C M, Kuo H W (2013). Sex-age differences in association with particulate matter and emergency admissions
for cardiovascular diseases: a hospital-based study in Taiwan, China. Public Health, 127(9): 828-833
doi:10.1016/j.puhe.2013.04.010 PMID:23972355

Lin H, An Q, Luo C, Pun V C, Chan C S, Tian L (2013). Gaseous air pollution and acute myocardial infarction
mortality in Hong Kong (China): A time-stratified case-crossover study. Atmospheric Environment, 76: 68—73

doi:10.1016/j.atmosenv.2012.08.043

LiuY, Xie S, Yu Q, Huo X, Ming X, Wang J, Zhou Y, Peng Z, Zhang H, Cui X, Xiang H, Huang X, Zhou T,
Chen W, Shi T (2017). Short-term effects of ambient air pollution on pediatric outpatient visits for respiratory
diseases in Yichang city, China. Environment and Pollution, 227: 116—124 doi:10.1016/j.envpol.2017.04.029
PMID:28458242

Middleton N, Yiallouros P, Kleanthous S, Kolokotroni O, Schwartz J, Dockery D W, Demokritou P, Koutrakis P
(2008). A 10-year time-series analysis of respiratory and cardiovascular morbidity in Nicosia, Cyprus: the effect of
short-term changes in air pollution and dust storms. Environmental Health, 7: 39 doi:10.1186/1476-069X-7-39
PMID: 18647382

Phung D, Hien T T, Linh H N, Luong L M, Morawska L, Chu C, Binh N D, Thai P K (2016). Air pollution and
risk of respiratory and cardiovascular hospitalizations in the most populous city in Vietnam. Science of the Total

Environment, 557-558: 322-330 doi:10.1016/j.scitotenv.2016.03.070 PMID:27016680

Samoli E, Aga E, Touloumi G, Nisiotis K, Forsberg B, Lefranc A, Pekkanen J, Wojtyniak B, Schindler C, Niciu E,
Brunstein R, Dodic Fikfak M, Schwartz J, Katsouyanni K (2006). Short-term effects of nitrogen dioxide on
mortality: an analysis within the APHEA project. European Respiratory Journal, 27(6): 1129-1138
doi:10.1183/09031936.06.00143905 PMID:16540496



Stafoggia M, Samoli E, Alessandrini E, Cadum E, Ostro B, Berti G, Faustini A, Jacquemin B, Linares C, Pascal
M, Randi G, Ranzi A, Stivanello E, Forastiere F, and the MED-PARTICLES Study Group (2013). Short-term
associations between fine and coarse particulate matter and hospitalizations in Southern Europe: results from the
MED-PARTICLES project. Environmental Health Perspectives, 121(9): 1026—1033 doi:10.1289/ehp.1206151
PMID:23777832

Stieb D M, Szyszkowicz M, Rowe B H, Leech J A (2009). Air pollution and emergency department visits for
cardiac and respiratory conditions: a multi-city time-series analysis. Environmental Health, 8(1): 25

doi:10.1186/1476-069X-8-25 PMID:19515235

Su C, Breitner S, Schneider A, Liu L, Franck U, Peters A, Pan X (2016). Short-term effects of fine particulate air
pollution on cardiovascular hospital emergency room visits: a time-series study in Beijing, China. International
Archives of Occupational and Environmental Health, 89(4): 641-657 doi:10.1007/s00420-015-1102-6
PMID:26547916

Tao Y, Mi S, Zhou S, Wang S, Xie X (2014). Air pollution and hospital admissions for respiratory diseases in
Lanzhou, China. Environment and Pollution, 185: 196-201 doi:10.1016/j.envpol.2013.10.035 PMID:24286694

Wang C, XuJ, Yang L, Xu Y, Zhang X, Bai C, Kang J, Ran P, Shen H, Wen F, et al. (2018a). Prevalence and risk
factors of chronic obstructive pulmonary disease in China (the China Pulmonary Health [CPH] study): a national

cross-sectional study. Lancet, 391(10131): 1706—-1717 doi:10.1016/S0140-6736(18)30841-9 PMID:29650248

Wang X, Kindzierski W, Kaul P (2015). Air pPollution and aAcute mMyocardial iInfarction hHospital
aAdmission in Alberta, Canada: aA tThree-sStep pProcedure cCase-cCrossover sStudy. PLoS One, 10(7):
€0132769 doi:10.1371/journal.pone.0132769 PMID:26167938

Xu Q, Li X, Wang S, Wang C, Huang F, Gao Q, Wu L, Tao L, Guo J, Wang W, Guo X (2016). Fine particulate air
pollution and hospital emergency room visits for respiratory disease in urban areas in Beijing, China, in 2013.

PLoS One, 11(4): 0153099 doi:10.1371/journal.pone.0153099 PMID:27054582

Xu Q, Wang S, Guo Y, Wang C, Huang F, Li X, Gao Q, Wu L, Tao L, Guo J, et al. (2017). Acute exposure to fine
particulate matter and cardiovascular hospital emergency room visits in Beijing, China. Environment and

Pollution, 220(Pt A): 317-327

Zhang P, Dong G, Sun B, Zhang L, Chen X, Ma N, Yu F, Guo H, Huang H, Lee Y L, Tang N, Chen J (2011).
Long-term exposure to ambient air pollution and mortality due to cardiovascular disease and cerebrovascular

disease in Shenyang, China. PLoS One, 6(6): €20827 doi:10.1371/journal.pone.0020827 PMID:21695220

Zhang Z, Wang J, Chen L, Chen X, Sun G, Zhong N, Kan H, Lu W (2014). Impact of haze and air pollution-
related hazards on hospital admissions in Guangzhou, China. Environmental Science and Pollution Research

International, 21(6): 4236-4244 doi:10.1007/s11356-013-2374-6 PMID:24306726



