	284681 individuals finally included in analysis
A total of 736678 individuals in 20 counties of shandong Province from January 1,2013 to December 31,2019 were included in the incidence and monitoring systems
29 missing basic information;
752 logical errors;
46 non-first-time onset;
193,095 outside the 2013-2019 period;
58,522 unclear address;
49,341onset-to-death interval less than or equal to 30 days;
3,779  aged below 40 or above 99.








249537 participants with ischemic stroke



41144 all-cause mortality
24769 CVD mortality
15921 stoke mortality 



Figure S1 Detailed descriptions of cohort construction processes
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Figure S2 Geographical Locations of 20 Counties/Districts in Shandong Province
Note: Based on the topography and climatic characteristics of Shandong Province, this study employed stratified random sampling to select 20 counties/districts from four major regions:
midland region (Huaiyi, Feichen, Laiw, Zhangdia, Yiyua)
Peninsula region (Wenden, Fusha, Pengla, Gaom, Shouguang)
Southwest region (Muda, Chengw, Zouchen, Xuecheng , Junan, Pingy)
Northwest region (Gaotan, Wuchen, LeLin, Binchen)











Table S1 Description of the study cohorts and baseline characteristics 
	
	Ischemic Stroke Cohort

	Cohort details
Participants with complete data
	
249537

	Person-years at end of follow-up
	587708

	stroke mortality, 
n (rate per 1000  person-years,‰)
	15921(27.09)

	cardiovascular mortality, 
n (rate per 1000 person-years, ‰)
	43148(73.42)

	all-cause mortality, 
n (rate per 1000 person-years, ‰)
	41144(70.01)

	Sex
	

	Male
	133780(53.61%)

	Female
	115757( 46.39%)

	Age
	

	<60
	57979(23.23%)

	>=60
	191558(76.77%)

	Region
	

	Urban
	116561(46.71%)

	Rural
	132976(53.29%)

	Covariate
	

	County level
	

	GDP per capita (CNY)
	65862.32(36647.51)

	Population density (people/km2)
	904.46(240.27)

	Road density (km/km2)
	3.1(0.74)

	Walkability index (%)
	49.43(40)

	Artificial Night Light Index (%)
	4.84(4.06)

	Relative humidity (%)
	64.94(8.51)

	Risk Behavior Factors
	

	Drink (%)
	28.95(14.18)

	Smoke (%)
	21.9(3.42)

	Greenness concentration
	

	Cumulative NDVI
	0.4(0.1)

	Cumulative EVI
	0.26(0.08)

	Contemporaneous NDVI
	0.4(0.12)

	Contemporaneous EVI
	0.25(0.09)

	Air pollution concentration
	

	PM2.5 (μg/m3)
	58.59(10.39)

	NO2 (μg/m3)
	38.07(4.45)

	SO2 (μg/m3)
	23.7(10.93)





Table S2 Descriptive and Source of the Variables
	Variable

	County level
	Descriptive
	Source

	GDP per capita (CNY)
	County-level gross domestic product per person 
Unit: CNY

	Feicheng City People's Government：http://www.feicheng.gov.cn/

	
	
	People's Government of Huaiyin District, Jinan: http://www.huaiyin.gov.cn/

	
	
	People's Government of Laiwu District, Jinan: http://www.laiwu.gov.cn/

	
	
	People's Government of Yiyuan County: http://www.yiyuan.gov.cn/

	
	
	People's Government of Zhangdian District:
http://www.zhangdian.gov.cn/

	
	
	People's Government of Fushan District:
http://www.ytfushan.gov.cn/index.html

	
	
	Gaomi City People's Government: http://www.gaomi.gov.cn/

	
	
	People's Government of Penglai District: http://www.penglai.gov.cn/

	
	
	People's Government of Shouguang City: 
http://www.shouguang.gov.cn/

	
	
	People's Government of Wendeng District: 
http://www.wendeng.gov.cn/

	
	
	The People's Government of Chengwu County: http://chengwu.gov.cn/

	
	
	People's Government of Junan County: http://junan.gov.cn/index.htm

	
	
	People's Government of Mudan District:  http://www.mudan.gov.cn/

	
	
	People's Government of Xuecheng District:  http://www.xuecheng.gov.cn/?_id=50s49sr72

	
	
	People's Government of Zoucheng City: http://www.zoucheng.gov.cn/

	
	
	People's Government of Pinyi County: http://www.pingyi.gov.cn/

	
	
	People's Government of Bincheng District: http://www.bincheng.gov.cn/

	Town level
	
	People's Government of Gaotang County: http://www.gaotang.gov.cn/

	
	
	People's Government of Leling City: http://www.laoling.gov.cn/

	
	
	Wucheng County People's Government http://www.wucheng.gov.cn/

	Rainfall
	
	

	Village level
	Average annual rainfall for each year from 2013 to 2019.
Unit: mm
	National Meteorological Science Data Center, China http://data.cma.cn/

	Population density
	
	

	Temperature 
	Defined as total population divided by land area.
Unit: person/sq. km.
	

	Relative humidity
	Average summer (May to July) temperatures for each year from 2013 to 2019.
Unit: ℃
	National Meteorological Science Data Center, China http://data.cma.cn/

	Ozone pollution
	Average annual relative humidity for each year from 2013 to 2019.
Unit: RH
	National Meteorological Science Data Center, China http://data.cma.cn/

	Annual average O3 (μg/m3)
	
	

	Warm season O3 (μg/m3)
	Annual average O3 concentration foreach year from January 2013 to December 2019
	https://wei-jing-rs.github.io/product.html


	PM2.5
	Warm season O3 concentration foreach year from January 2013 to December 2019
	

	NO2
	PM2.5 concentration foreach year from January 2013 to December 2019
	https://weijing-rs.github.io/product.html 

	
	NO2 concentration foreach year from January 2013 to December 2019
	https://weijing-rs.github.io/product.html 




[image: ]Figure S3 Directed Acyclic Graph
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	Contemporaneous NDVI
	
	Contemporaneous EVI
	

	Participat  characteristics
	Low level
	Medium level
	High level
	
	Low level
	Medium level
	High level
	

	
	（0.07-0.37）
	（0.37-0.44）
	（0.44-0.79）
	
	（0.04-0.23）
	（0.23-0.28）
	（0.28-0.67）
	

	Mortality Outcomes
	
	
	
	
	
	
	
	

	All-cause Mortality
	17445 (42%)
	14267 (35%)
	9432 (23%)
	P＜0.01
	17497 (43%)
	13943 (34%)
	9704 (24%)
	P＜0.01

	CVD Mortality
	10385 (42%)
	8590 (35%)
	5794 (23%)
	P＜0.01
	10380 (42%)
	8453 (34%)
	5936 (24%)
	P＜0.01

	Stroke Mortality
	6429 (40%)
	5589 (35%)
	3903 (25%)
	P＜0.01
	6407 (40%)
	5543 (35%)
	3971 (25%)
	P＜0.01

	Gender
	
	
	
	P＜0.01
	
	
	
	P＜0.01

	Male
	42700 (17%)
	76834 (31%)
	14246 (6%)
	
	42527 (17%)
	71688 (29%)
	19565 (8%)
	

	Female
	34686 (14%)
	68229 (27%)
	12842 (5%)
	
	34264 (14%)
	63840 (26%)
	17653 (7%)
	

	Age (years)
	
	
	
	P＜0.01
	
	
	
	P＜0.01

	<60
	17678 (7%)
	35153 (14%)
	5148 (2%)
	
	17471 (7%)
	32842 (13%)
	7666 (3%)
	

	>=60
	59708 (24%)
	109910 (44%)
	21940 (9%)
	
	59320 (24%)
	102686 (41%)
	29552 (12%)
	

	Urban-Rural
	
	
	
	P＜0.01
	
	
	
	P＜0.01

	Urban
	60127 (24%)
	51297 (21%)
	5137 (2%)
	
	60292 (24%)
	48480 (19%)
	7789 (3%)
	

	Rural
	17259 (7%)
	93766 (38%)
	21951 (9%)
	
	16499 (7%)
	87048 (35%)
	29429 (12%)
	

	Environment
	
	
	
	
	
	
	
	

	Annual mean PM2.5(μg/m3)
	39.3 (5.7)
	37.4 (5.6)
	38 (4.5)
	
	39.3 (5.9)
	37.3 (5.7)
	38.6 (3.6)
	

	Annual mean NO2 (μg/m3)
	59.6 (11.7)
	57.5 (11.3)
	61.6 (11.7)
	
	59.3 (12)
	57.2 (11.4)
	62 (10.5)
	

	Annual mean SO2 (μg/m3)
	25.7 (12.7)
	22.5 (9.4)
	24.1 (10.8)
	
	25.6 (12.9)
	22.6 (9.4)
	23.8 (10)
	

	Annual mean Night Light Index
	12 (11.2)
	1.8 (2.4)
	0.8 (0.9)
	
	12.2 (11.2)
	1.8 (2.2)
	0.9 (0.9)
	

	Annual mean Temperature (°C)
	14.8 (0.7)
	14.8 (0.7)
	14.9 (0.7)
	
	14.8 (0.7)
	14.7 (0.7)
	14.9 (0.6)
	

	Annual mean Humidity (%)
	65.2 (5.8)
	64.8 (6)
	65.1 (5.2)
	
	65.4 (5.9)
	64.7 (6.1)
	64.9 (4.8)
	



	A
	B
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	Contemporaneous NDVI（Nonlinearity, P <.0001，Trend, P<.0001）
	Cumulative NDVI（Nonlinearity, P= 0.3436，Trend, P=0001）

	C
	D
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	Contemporaneous EVI（Nonlinearity, P=<.0001，Trend, P<.0001）
	Cumulative EVI（Nonlinearity, P= 0.005，Trend, P<.0001）


Figure S4 Exposure-Response Relationship Between Greenness Exposure and CVD Mortality Risk in Ischemic Stroke Patients
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	Contemporaneous NDVI（Nonlinearity, P <.0001，Trend, P<.0001）
	Cumulative NDVI（Nonlinearity, P= 0.131，Trend, P<.0001）

	C
	D
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	Contemporaneous EVI（Nonlinearity, P=.0001，Trend, P<.0001）
	Cumulative EVI（Nonlinearity, P= 0.001，Trend, P<.0001）


Figure S5 Exposure-Response Relationship Between Greenness Exposure and Stroke Mortality Risk in Ischemic Stroke Patients



Table S4 Modifying Effect of Air Pollutants on the Association Between Greenness Exposure and CVD Mortality in Ischemic Stroke Patients
	Subgroup
	
	HR(95% CI)
	
	

	
	Q1
	Q2
	Q3
	P for trend

	NO2
	
	
	
	

	Contemporaneous NDVI
	0.929 (0.899 - 0.959)
	0.821 (0.782 - 0.863)
	0.859 (0.805 - 0.918)
	<0.001

	Cumulative NDVI
	1.028 (0.975 - 1.083)
	0.896 (0.826 - 0.971)
	0.507 (0.435 - 0.591)
	<0.001

	Contemporaneous EVI
	0.931 (0.903 - 0.96)
	0.825 (0.786 - 0.866)
	0.86 (0.806 - 0.917)
	<0.001

	Cumulative EVI
	0.975 (0.927 - 1.025)
	0.806 (0.743 - 0.875)
	0.486 (0.42 - 0.562)
	<0.001

	PM2.5
	
	
	
	

	Contemporaneous NDVI
	0.891 (0.854 - 0.93)
	0.785 (0.734 - 0.841)
	0.861 (0.824 - 0.9)
	<0.001

	Cumulative NDVI
	0.909 (0.853 - 0.969)
	1.056 (0.954 - 1.168)
	0.712 (0.659 - 0.77)
	<0.001

	Contemporaneous EVI
	0.915 (0.877 - 0.954)
	0.794 (0.743 - 0.849)
	0.846 (0.81 - 0.884)
	<0.001

	Cumulative EVI
	0.926 (0.867 - 0.989)
	0.987 (0.898 - 1.084)
	0.625 (0.579 - 0.674)
	<0.001

	SO2
	
	
	
	

	Contemporaneous NDVI
	0.884 (0.827 - 0.944)
	0.819 (0.775 - 0.865)
	0.894 (0.859 - 0.93)
	<0.001

	Cumulative NDVI
	0.864 (0.792 - 0.942)
	1.057 (0.971 - 1.152)
	0.839 (0.782 - 0.899)
	<0.001

	Contemporaneous EVI
	0.9 (0.844 - 0.96)
	0.847 (0.802 - 0.894)
	0.882 (0.849 - 0.916)
	<0.001

	Cumulative EVI
	0.858 (0.788 - 0.934)
	1.05 (0.969 - 1.138)
	0.748 (0.699 - 0.8)
	<0.001





Table S5 Modifying Effect of Air Pollutants on the Association Between Greenness Exposure and Stroke Mortality in Ischemic Stroke Patients
	Subgroup
	
	HR(95% CI)
	
	

	
	Q1
	Q2
	Q3
	P for trend

	NO2
	
	
	
	

	Contemporaneous NDVI
	0.912 (0.888 - 0.937)
	0.826 (0.793 - 0.86)
	0.821 (0.779 - 0.866)
	<0.001

	Cumulative NDVI
	1.034 (0.992 - 1.078)
	0.932 (0.874 - 0.994)
	0.534 (0.469 - 0.608)
	<0.001

	[bookmark: _Hlk187092332]Contemporaneous EVI
	0.916 (0.893 - 0.939)
	0.833 (0.8 - 0.867)
	0.83 (0.788 - 0.875)
	<0.001

	Cumulative EVI
	0.988 (0.949 - 1.028)
	0.854 (0.8 - 0.913)
	0.53 (0.468 - 0.6)
	<0.001

	PM2.5
	
	
	
	

	Contemporaneous NDVI
	0.905 (0.874 - 0.937)
	0.818 (0.775 - 0.865)
	0.797 (0.768 - 0.827)
	<0.001

	Cumulative NDVI
	0.934 (0.889 - 0.981)
	1.073 (0.992 - 1.161)
	0.697 (0.653 - 0.744)
	<0.001

	Contemporaneous EVI
	0.924 (0.893 - 0.957)
	0.844 (0.8 - 0.89)
	0.787 (0.759 - 0.817)
	<0.001

	Cumulative EVI
	0.953 (0.906 - 1.004)
	1.031 (0.958 - 1.11)
	0.614 (0.576 - 0.655)
	<0.001

	SO2
	
	
	
	

	Contemporaneous NDVI
	0.936 (0.888 - 0.987)
	0.824 (0.788 - 0.861)
	0.839 (0.812 - 0.867)
	<0.001

	Cumulative NDVI
	0.896 (0.838 - 0.958)
	1.056 (0.987 - 1.129)
	0.826 (0.78 - 0.874)
	<0.001

	Contemporaneous EVI
	0.945 (0.897 - 0.996)
	0.855 (0.819 - 0.893)
	0.833 (0.807 - 0.86)
	<0.001

	Cumulative EVI
	0.896 (0.839 - 0.958)
	1.052 (0.988 - 1.121)
	0.737 (0.697 - 0.78)
	<0.001
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Table S6 Modifying Effect of Greenness Exposure on the Association Between Air Pollutants and All-Cause Mortality in Ischemic Stroke Patients

	Subgroup
	
	HR(95% CI)
	
	

	
	Q1
	Q2
	Q3
	P for trend

	Contemporaneous NDVI
	
	
	
	

	NO2
	1.498 (1.444 - 1.554)
	1.461 (1.382 - 1.544)
	1.148 (1.115 - 1.182)
	<0.001

	pm2.5
	1.701 (1.666 - 1.737)
	1.83 (1.773 - 1.888)
	1.927 (1.888 - 1.967)
	<0.001

	SO2
	1.622 (1.591 - 1.654)
	1.509 (1.473 - 1.546)
	1.772 (1.741 - 1.804)
	<0.001

	Cumulative NDVI
	
	
	
	

	NO2
	2.085 (2.001 - 2.173)
	1.69 (1.627 - 1.756)
	1.078 (1.043 - 1.114)
	<0.001

	pm2.5
	2.224 (2.179 - 2.269)
	2.234 (2.186 - 2.282)
	1.967 (1.927 - 2.008)
	0.832 

	SO2
	1.937 (1.901 - 1.974)
	1.874 (1.842 - 1.907)
	1.946 (1.91 - 1.982)
	<0.001

	Contemporaneous EVI
	
	
	
	

	NO2
	1.512 (1.456 - 1.57)
	1.566 (1.485 - 1.651)
	1.124 (1.092 - 1.155)
	<0.001

	pm2.5
	1.735 (1.698 - 1.772)
	2.123 (2.058 - 2.189)
	1.928 (1.89 - 1.967)
	<0.001

	SO2
	1.607 (1.577 - 1.638)
	1.718 (1.677 - 1.76)
	1.796 (1.765 - 1.828)
	<0.001

	Cumulative EVI
	
	
	
	

	NO2
	2.069 (1.983 - 2.159)
	1.739 (1.669 - 1.812)
	1.103 (1.068 - 1.139)
	<0.001

	pm2.5
	2.341 (2.289 - 2.394)
	2.258 (2.209 - 2.308)
	1.97 (1.931 - 2.01)
	<0.001

	SO2
	1.894 (1.858 - 1.93)
	1.877 (1.844 - 1.91)
	1.977 (1.94 - 2.013)
	<0.001





[bookmark: _Hlk192423173]Table S7 Modifying Effect of Greenness Exposure on the Association Between Air Pollutants and CVD Mortality in Ischemic Stroke Patients
	Subgroup
	
	HR(95% CI)
	
	

	
	Q1
	Q2
	Q3
	P for trend

	Contemporaneous NDVI
	
	
	
	

	NO2
	1.477 (1.412 - 1.546)
	1.547 (1.447 - 1.655)
	1.152 (1.113 - 1.194)
	<0.001

	pm2.5
	1.664 (1.621 - 1.708)
	1.84 (1.771 - 1.913)
	1.869 (1.823 - 1.917)
	<0.001

	SO2
	1.612 (1.573 - 1.652)
	1.525 (1.48 - 1.571)
	1.743 (1.706 - 1.782)
	<0.001

	Cumulative NDVI
	
	
	
	

	NO2
	2.107 (1.999 - 2.219)
	1.638 (1.564 - 1.715)
	1.077 (1.035 - 1.12)
	<0.001

	pm2.5
	2.243 (2.185 - 2.303)
	2.147 (2.091 - 2.205)
	1.877 (1.83 - 1.926)
	0.728 

	SO2
	1.974 (1.927 - 2.022)
	1.838 (1.798 - 1.878)
	1.875 (1.832 - 1.92)
	<0.001

	Contemporaneous EVI
	
	
	
	

	NO2
	1.469 (1.402 - 1.539)
	1.666 (1.562 - 1.777)
	1.131 (1.094 - 1.17)
	<0.001

	pm2.5
	1.69 (1.646 - 1.735)
	2.108 (2.03 - 2.19)
	1.871 (1.825 - 1.918)
	<0.001

	SO2
	1.589 (1.552 - 1.628)
	1.729 (1.679 - 1.781)
	1.768 (1.73 - 1.806)
	<0.001

	Cumulative EVI
	
	
	
	

	NO2
	2.061 (1.952 - 2.175)
	1.706 (1.622 - 1.794)
	1.096 (1.055 - 1.139)
	<0.001

	pm2.5
	2.36 (2.293 - 2.429)
	2.171 (2.113 - 2.231)
	1.881 (1.835 - 1.929)
	<0.001

	SO2
	1.917 (1.871 - 1.965)
	1.848 (1.808 - 1.888)
	1.899 (1.856 - 1.943)
	0.001





Table S8 Modifying Effect of Greenness Exposure on the Association Between Air Pollutants and Stroke Mortality in Ischemic Stroke Patients
	Subgroup
	
	HR(95% CI)
	
	

	
	Q1
	Q2
	Q3
	P for trend

	Contemporaneous NDVI
	
	
	
	

	[bookmark: _GoBack]NO2
	1.524 (1.441 - 1.611)
	1.696 (1.564 - 1.838)
	1.176 (1.128 - 1.226)
	<0.001

	pm2.5
	1.696 (1.644 - 1.75)
	2.034 (1.943 - 2.13)
	1.978 (1.921 - 2.036)
	<0.001

	SO2
	1.67 (1.62 - 1.721)
	1.668 (1.61 - 1.729)
	1.837 (1.791 - 1.884)
	<0.001

	Cumulative NDVI
	
	
	
	

	NO2
	2.341 (2.187 - 2.505)
	1.766 (1.671 - 1.866)
	1.09 (1.039 - 1.143)
	<0.001

	pm2.5
	2.373 (2.295 - 2.454)
	2.255 (2.186 - 2.327)
	1.961 (1.903 - 2.021)
	0.356 

	SO2
	2.115 (2.05 - 2.182)
	1.927 (1.878 - 1.976)
	1.964 (1.911 - 2.019)
	<0.001

	Contemporaneous EVI
	
	
	
	

	NO2
	1.525 (1.441 - 1.615)
	1.773 (1.642 - 1.915)
	1.152 (1.107 - 1.199)
	<0.001

	pm2.5
	1.724 (1.669 - 1.78)
	2.258 (2.159 - 2.362)
	1.981 (1.925 - 2.038)
	<0.001

	SO2
	1.647 (1.599 - 1.697)
	1.846 (1.782 - 1.912)
	1.869 (1.822 - 1.916)
	<0.001

	Cumulative EVI
	
	
	
	

	NO2
	2.319 (2.163 - 2.486)
	1.815 (1.708 - 1.93)
	1.122 (1.071 - 1.175)
	<0.001

	pm2.5
	2.516 (2.425 - 2.61)
	2.263 (2.192 - 2.337)
	1.971 (1.914 - 2.029)
	<0.001

	SO2
	2.055 (1.991 - 2.121)
	1.924 (1.875 - 1.974)
	1.989 (1.936 - 2.044)
	0.066
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