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Figure S1 Flowchart of participant selection.
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Figure S2 Directed acyclic graph (DAG) of the study.
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Figure S3 Geographical distribution of the study participants across China.
Table S1 Association between air pollution, greenness and all-cause mortality in people with diabetes mellitus across three exposure time periods.
	Variable
	Exposure window period
	HR
	95%CI

	PM2.5
(per 10 μg/m3 increase)
	
	
	

	
	One year average exposure
	1.0472
	1.0284-1.0664

	
	Average annual exposure over two years
	1.0408
	1.0223-1.0597

	
	Average annual exposure over three years
	1.0419
	1.0221-1.0621

	NO2
(per 10 μg/m3 increase)
	
	
	

	
	One year average exposure
	1.0538
	1.0170-1.0919

	
	Average annual exposure over two years
	1.0331
	0.9969-1.0705

	
	Average annual exposure over three years
	1.0191
	0.9837-1.0557

	Greenness levels
(per 1000 decrease in greenness exposure(NDVI× 104) )
	
	
	

	
	One year average exposure
	0.9997
	0.9995-0.9998

	
	Average annual exposure over two years
	0.9995
	0.9993-0.9997

	
	Average annual exposure over three years
	0.9995
	0.9993-0.9997


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: PM2.5, fine particulate matter with aerodynamic diameter ≤ 2.5 μm; NO2,nitrogen dioxide; NDVI, normalized difference vegetation index; HR, hazard ratio; CI, confidence interval.

Table S2 Association between individually-experienced heatwaves and all-cause mortality in people with diabetes mellitus across three exposure time periods (using HW3 as a case).
	Variable
	Exposure window period
	HR
	95%CI

	HW3
	
	
	

	
	One year average exposure
	1.0277
	1.0143-1.0413

	
	Average annual exposure over two years
	1.0188
	1.0063-1.0314

	
	Average annual exposure over three years
	1.0075
	0.9882-1.0272


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: HW, heatwave; HR, hazard ratio; CI, confidence interval.






Table S3 Summary of missing data for key variables in the study cohort.
	Variable
	Missing Count
	Missing Percentage (%)

	Education attainment
	2
	0.14

	Marital status
	1
	0.07

	Household total wealth
	396
	28.29

	Smoking
	6
	0.43

	Drinking
	7
	0.50

	BMI
	322
	23.00

	Comorbidity  
	117
	8.36


Abbreviation: BMI, body mass index.

Table S4 Subgroup analysis of the association between heatwave exposure and all-cause mortality by age, gender, educational attainment, and residence type.
	
	Heatwave
	Age
Group
	HR_95CI
	p value
	Gender
Group
	HR_95CI
	p value
	Education Group
	HR_95CI
	p value
	Location
Group
	HR_95CI
	p value

	Model 1
	HW1
	< 60
	0.9921 (0.9691-1.0157)
	0.51
	male
	1.0038 (0.9909-1.0168)
	0.566
	Primary school and below
	1.0037 (0.9943-1.0131)
	0.444
	Village
	1.0015 (0.9897-1.0134)
	0.807

	
	HW2
	< 60
	0.9903 (0.959-1.0227)
	0.554
	male
	1.007 (0.9889-1.0255)
	0.449
	Primary school and below
	1.0071 (0.994-1.0205)
	0.288
	Village
	1.0072 (0.9904-1.0242)
	0.403

	
	HW3
	< 60
	1.0102 (0.9726-1.0491)
	0.601
	male
	1.0297 (1.0088-1.0511)
	0.005
	Primary school and below
	1.0215 (1.0046-1.0388)
	0.013
	Village
	1.0172 (0.9962-1.0387)
	0.109

	
	HW4
	< 60
	0.991 (0.9432-1.0414)
	0.722
	male
	1.0154 (0.9879-1.0436)
	0.276
	Primary school and below
	1.0194 (0.999-1.0402)
	0.063
	Village
	1.008 (0.9774-1.0395)
	0.613

	
	HW5
	< 60
	1.0457 (0.9869-1.1081)
	0.13
	male
	1.0586 (1.0295-1.0886)
	<0.001
	Primary school and below
	1.0496 (1.0248-1.0751)
	<0.001
	Village
	1.0572 (1.021-1.0947)
	0.002

	
	HW6
	< 60
	1.0816 (1.0051-1.164)
	0.036
	male
	1.0907 (1.054-1.1286)
	<0.001
	Primary school and below
	1.0673 (1.0352-1.1004)
	<0.001
	Village
	1.0636 (1.0176-1.1116)
	0.006

	
	HW1
	>=60
	1.0047 (0.9958-1.0137)
	0.298
	female
	1.0033 (0.9921-1.0145)
	0.567
	Middle school and above
	1.0023 (0.9846-1.0203)
	0.803
	City/town
	1.0041 (0.9911-1.0173)
	0.537

	
	HW2
	>=60
	1.0112 (0.9989-1.0236)
	0.074
	female
	1.0098 (0.9953-1.0246)
	0.187
	Middle school and above
	1.0124 (0.9908-1.0345)
	0.262
	City/town
	1.0088 (0.9936-1.0243)
	0.258

	
	HW3
	>=60
	1.0316 (1.0168-1.0467)
	<0.001
	female
	1.0283 (1.0106-1.0464)
	0.002
	Middle school and above
	1.0444 (1.0212-1.0681)
	<0.001
	City/town
	1.0396 (1.0219-1.0575)
	<0.001

	
	HW4
	>=60
	1.0247 (1.0061-1.0436)
	0.009
	female
	1.025 (1.0019-1.0485)
	0.033
	Middle school and above
	1.0243 (0.9928-1.0568)
	0.132
	City/town
	1.0278 (1.0051-1.051)
	0.016

	
	HW5
	>=60
	1.0583 (1.0369-1.0801)
	<0.001
	female
	1.0533 (1.0261-1.0813)
	<0.001
	Middle school and above
	1.0676 (1.0341-1.1022)
	<0.001
	City/town
	1.0569 (1.0329-1.0815)
	<0.001

	
	HW6
	>=60
	1.0787 (1.0543-1.1037)
	<0.001
	female
	1.0635 (1.0325-1.0955)
	<0.001
	Middle school and above
	1.0875 (1.0538-1.1222)
	<0.001
	City/town
	1.087 (1.061-1.1138)
	<0.001

	Model 2
	HW1
	< 60
	0.9917 (0.968-1.0161)
	0.502
	male
	1.0042 (0.9912-1.0173)
	0.53
	Primary school and below
	1.0039 (0.9946-1.0134)
	0.413
	Village
	1.002 (0.99-1.0142)
	0.74

	
	HW2
	< 60
	0.9902 (0.9587-1.0227)
	0.55
	male
	1.0083 (0.9899-1.027)
	0.381
	Primary school and below
	1.0075 (0.9943-1.0208)
	0.27
	Village
	1.0086 (0.9915-1.026)
	0.326

	
	HW3
	< 60
	1.0105 (0.9723-1.0502)
	0.596
	male
	1.0309 (1.0099-1.0524)
	0.004
	Primary school and below
	1.021 (1.0043-1.0379)
	0.014
	Village
	1.0179 (0.9968-1.0394)
	0.097

	
	HW4
	< 60
	0.9909 (0.9424-1.0419)
	0.72
	male
	1.0163 (0.9888-1.0445)
	0.249
	Primary school and below
	1.0184 (0.9981-1.0391)
	0.076
	Village
	1.0089 (0.9779-1.0409)
	0.577

	
	HW5
	< 60
	1.0442 (0.9858-1.106)
	0.141
	male
	1.0586 (1.0295-1.0885)
	<0.001
	Primary school and below
	1.0464 (1.0218-1.0715)
	<0.001
	Village
	1.0584 (1.0212-1.0969)
	0.002

	
	HW6
	< 60
	1.0817 (1.0047-1.1646)
	0.037
	male
	1.0929 (1.0561-1.131)
	<0.001
	Primary school and below
	1.0632 (1.0313-1.0961)
	<0.001
	Village
	1.0651 (1.0173-1.1152)
	0.007

	
	HW1
	>=60
	1.0052 (0.9963-1.0142)
	0.256
	female
	1.0032 (0.9919-1.0147)
	0.575
	Middle school and above
	1.0022 (0.9844-1.0204)
	0.809
	City/town
	1.0042 (0.9909-1.0176)
	0.539

	
	HW2
	>=60
	1.0118 (0.9994-1.0243)
	0.063
	female
	1.0095 (0.995-1.0242)
	0.198
	Middle school and above
	1.0122 (0.9906-1.0343)
	0.269
	City/town
	1.0085 (0.9932-1.0241)
	0.278

	
	HW3
	>=60
	1.0317 (1.0169-1.0467)
	<0.001
	female
	1.0258 (1.0086-1.0434)
	0.003
	Middle school and above
	1.0444 (1.021-1.0683)
	<0.001
	City/town
	1.039 (1.0215-1.0568)
	<0.001

	
	HW4
	>=60
	1.0249 (1.0063-1.0438)
	0.008
	female
	1.0237 (1.0007-1.0473)
	0.043
	Middle school and above
	1.0249 (0.9934-1.0575)
	0.123
	City/town
	1.028 (1.0052-1.0513)
	0.016

	
	HW5
	>=60
	1.0569 (1.0358-1.0784)
	<0.001
	female
	1.0478 (1.0214-1.0748)
	<0.001
	Middle school and above
	1.067 (1.0339-1.101)
	<0.001
	City/town
	1.0544 (1.0311-1.0784)
	<0.001

	
	HW6
	>=60
	1.0763 (1.0521-1.101)
	<0.001
	female
	1.0566 (1.0259-1.0882)
	<0.001
	Middle school and above
	1.0853 (1.0517-1.12)
	<0.001
	City/town
	1.0823 (1.0564-1.1089)
	<0.001

	Model 3
	HW1
	< 60
	0.9949 (0.9724-1.018)
	0.663
	male
	1.003 (0.9896-1.0167)
	0.659
	Primary school and below
	1.0002 (0.9902-1.0102)
	0.971
	Village
	0.998 (0.9849-1.0112)
	0.763

	
	HW2
	< 60
	0.9963 (0.9681-1.0253)
	0.798
	male
	1.0096 (0.9919-1.0275)
	0.291
	Primary school and below
	1.0024 (0.9893-1.0156)
	0.725
	Village
	1.0034 (0.9863-1.0208)
	0.7

	
	HW3
	< 60
	1.0175 (0.9827-1.0535)
	0.329
	male
	1.0309 (1.01-1.0524)
	0.004
	Primary school and below
	1.0181 (1.0015-1.0349)
	0.032
	Village
	1.0165 (0.9949-1.0386)
	0.136

	
	HW4
	< 60
	0.9859 (0.9382-1.0359)
	0.573
	male
	1.016 (0.9879-1.0448)
	0.268
	Primary school and below
	1.011 (0.9904-1.0321)
	0.298
	Village
	1.0049 (0.9737-1.0371)
	0.76

	
	HW5
	< 60
	1.046 (0.9865-1.1091)
	0.132
	male
	1.0583 (1.03-1.0874)
	<0.001
	Primary school and below
	1.0438 (1.0198-1.0682)
	<0.001
	Village
	1.0677 (1.0305-1.1062)
	<0.001

	
	HW6
	< 60
	1.1057 (1.0253-1.1923)
	0.009
	male
	1.0866 (1.0498-1.1246)
	<0.001
	Primary school and below
	1.0578 (1.0266-1.0899)
	<0.001
	Village
	1.075 (1.0295-1.1225)
	0.001

	
	HW1
	>=60
	1.002 (0.9924-1.0117)
	0.679
	female
	0.9981 (0.9857-1.0107)
	0.771
	Middle school and above
	1.0026 (0.9825-1.0231)
	0.802
	City/town
	1.0034 (0.9894-1.0177)
	0.636

	
	HW2
	>=60
	1.0075 (0.995-1.02)
	0.241
	female
	1.0023 (0.9875-1.0174)
	0.761
	Middle school and above
	1.0119 (0.9893-1.0351)
	0.304
	City/town
	1.0077 (0.9919-1.0237)
	0.342

	
	HW3
	>=60
	1.0309 (1.0158-1.0463)
	<0.001
	female
	1.0206 (1.0034-1.0381)
	0.019
	Middle school and above
	1.0473 (1.0217-1.0736)
	<0.001
	City/town
	1.0377 (1.0201-1.0556)
	<0.001

	
	HW4
	>=60
	1.0201 (1.0011-1.0393)
	0.038
	female
	1.0126 (0.9885-1.0373)
	0.308
	Middle school and above
	1.0274 (0.9927-1.0633)
	0.123
	City/town
	1.0237 (1.0008-1.047)
	0.042

	
	HW5
	>=60
	1.0531 (1.0326-1.074)
	<0.001
	female
	1.0375 (1.0114-1.0642)
	0.005
	Middle school and above
	1.0628 (1.0298-1.0968)
	<0.001
	City/town
	1.0489 (1.0266-1.0717)
	<0.001

	
	HW6
	>=60
	1.0689 (1.0453-1.0931)
	<0.001
	female
	1.0477 (1.017-1.0793)
	0.002
	Middle school and above
	1.0825 (1.0479-1.1181)
	<0.001
	City/town
	1.0702 (1.0444-1.0966)
	<0.001

	Model 4
	HW1
	< 60
	0.9908 (0.9672-1.015)
	0.454
	male
	1.0037 (0.9902-1.0175)
	0.592
	Primary school and below
	1.0021 (0.9926-1.0117)
	0.659
	Village
	0.9999 (0.9875-1.0124)
	0.985

	
	HW2
	< 60
	0.989 (0.9584-1.0206)
	0.492
	male
	1.0089 (0.991-1.0272)
	0.331
	Primary school and below
	1.0046 (0.9916-1.0178)
	0.487
	Village
	1.0044 (0.9871-1.022)
	0.619

	
	HW3
	< 60
	1.0117 (0.9742-1.0506)
	0.547
	male
	1.0301 (1.009-1.0517)
	0.005
	Primary school and below
	1.0187 (1.0021-1.0356)
	0.027
	Village
	1.015 (0.9942-1.0362)
	0.159

	
	HW4
	< 60
	0.9854 (0.9366-1.0368)
	0.57
	male
	1.0171 (0.9894-1.0456)
	0.228
	Primary school and below
	1.0137 (0.9934-1.0344)
	0.187
	Village
	1.0049 (0.9737-1.0371)
	0.764

	
	HW5
	< 60
	1.04 (0.9821-1.1013)
	0.18
	male
	1.0567 (1.028-1.0861)
	<0.001
	Primary school and below
	1.0442 (1.0196-1.0694)
	<0.001
	Village
	1.0584 (1.0205-1.0978)
	0.002

	
	HW6
	< 60
	1.0903 (1.0133-1.1732)
	0.021
	male
	1.0863 (1.0478-1.1262)
	<0.001
	Primary school and below
	1.0611 (1.0276-1.0958)
	<0.001
	Village
	1.0631 (1.0136-1.1152)
	0.012

	
	HW1
	>=60
	1.0041 (0.9949-1.0134)
	0.383
	female
	1.0016 (0.9902-1.0132)
	0.783
	Middle school and above
	1.003 (0.9833-1.0231)
	0.767
	City/town
	1.0038 (0.9904-1.0174)
	0.579

	
	HW2
	>=60
	1.01 (0.9978-1.0223)
	0.109
	female
	1.0069 (0.9927-1.0214)
	0.34
	Middle school and above
	1.0147 (0.9927-1.0372)
	0.191
	City/town
	1.0084 (0.9935-1.0235)
	0.271

	
	HW3
	>=60
	1.0297 (1.0148-1.0449)
	<0.001
	female
	1.0239 (1.0068-1.0414)
	0.006
	Middle school and above
	1.0493 (1.0243-1.0749)
	<0.001
	City/town
	1.0379 (1.0203-1.0559)
	<0.001

	
	HW4
	>=60
	1.0229 (1.0044-1.0418)
	0.015
	female
	1.019 (0.9961-1.0424)
	0.104
	Middle school and above
	1.0337 (1.0003-1.0683)
	0.048
	City/town
	1.0278 (1.0057-1.0504)
	0.013

	
	HW5
	>=60
	1.0531 (1.0324-1.0742)
	<0.001
	female
	1.0433 (1.0171-1.0701)
	0.001
	Middle school and above
	1.0642 (1.0316-1.0979)
	<0.001
	City/town
	1.0511 (1.0285-1.0742)
	<0.001

	
	HW6
	>=60
	1.0698 (1.0452-1.095)
	<0.001
	female
	1.0521 (1.0213-1.0838)
	<0.001
	Middle school and above
	1.0868 (1.0515-1.1233)
	<0.001
	City/town
	1.0771 (1.0508-1.104)
	<0.001

	Model 5
	HW1
	< 60
	0.9922 (0.9684-1.0166)
	0.53
	male
	1.0053 (0.9925-1.0184)
	0.419
	Primary school and below
	1.0046 (0.9953-1.014)
	0.334
	Village
	1.0031 (0.9913-1.015)
	0.609

	
	HW2
	< 60
	0.9898 (0.9582-1.0225)
	0.538
	male
	1.0081 (0.9892-1.0274)
	0.402
	Primary school and below
	1.0071 (0.9938-1.0207)
	0.297
	Village
	1.0087 (0.9914-1.0263)
	0.328

	
	HW3
	< 60
	1.0111 (0.9727-1.0511)
	0.576
	male
	1.0337 (1.012-1.0559)
	0.002
	Primary school and below
	1.0214 (1.0046-1.0386)
	0.012
	Village
	1.0177 (0.9967-1.0392)
	0.099

	
	HW4
	< 60
	0.9914 (0.943-1.0422)
	0.734
	male
	1.018 (0.9903-1.0465)
	0.205
	Primary school and below
	1.0189 (0.9984-1.0398)
	0.071
	Village
	1.0099 (0.9789-1.0418)
	0.537

	
	HW5
	< 60
	1.0435 (0.9852-1.1052)
	0.147
	male
	1.0583 (1.0281-1.0893)
	<0.001
	Primary school and below
	1.0462 (1.021-1.072)
	<0.001
	Village
	1.0564 (1.0184-1.0957)
	0.003

	
	HW6
	< 60
	1.0829 (1.0057-1.1659)
	0.035
	male
	1.0959 (1.0579-1.1352)
	<0.001
	Primary school and below
	1.0644 (1.0312-1.0987)
	<0.001
	Village
	1.0591 (1.0097-1.1109)
	0.018

	
	HW1
	>=60
	1.0058 (0.997-1.0148)
	0.198
	female
	1.0038 (0.9926-1.0152)
	0.508
	Middle school and above
	1.0029 (0.9846-1.0215)
	0.758
	City/town
	1.0049 (0.9914-1.0185)
	0.482

	
	HW2
	>=60
	1.0117 (0.999-1.0245)
	0.071
	female
	1.0095 (0.9948-1.0244)
	0.206
	Middle school and above
	1.0126 (0.9902-1.0355)
	0.271
	City/town
	1.0082 (0.9924-1.0242)
	0.311

	
	HW3
	>=60
	1.0336 (1.0184-1.0489)
	<0.001
	female
	1.0268 (1.0094-1.0446)
	0.002
	Middle school and above
	1.0496 (1.0249-1.0749)
	<0.001
	City/town
	1.0439 (1.0255-1.0626)
	<0.001

	
	HW4
	>=60
	1.0261 (1.0075-1.0451)
	0.006
	female
	1.025 (1.002-1.0486)
	0.033
	Middle school and above
	1.0287 (0.9971-1.0612)
	0.075
	City/town
	1.0293 (1.0064-1.0526)
	0.012

	
	HW5
	>=60
	1.0566 (1.0348-1.0789)
	<0.001
	female
	1.0481 (1.0215-1.0755)
	<0.001
	Middle school and above
	1.0677 (1.034-1.1024)
	<0.001
	City/town
	1.0549 (1.0308-1.0797)
	<0.001

	
	HW6
	>=60
	1.0774 (1.0523-1.103)
	<0.001
	female
	1.057 (1.0259-1.089)
	<0.001
	Middle school and above
	1.0856 (1.0518-1.1205)
	<0.001
	City/town
	1.0868 (1.0602-1.1141)
	<0.001

	Model 6
	HW1
	< 60
	0.9921 (0.9646-1.0205)
	0.583
	male
	1.0052 (0.992-1.0187)
	0.44
	Primary school and below
	1.0008 (0.9906-1.0111)
	0.879
	Village
	0.9979 (0.9846-1.0113)
	0.755

	
	HW2
	< 60
	0.9871 (0.9512-1.0243)
	0.491
	male
	1.0094 (0.991-1.0282)
	0.319
	Primary school and below
	1.0033 (0.9895-1.0173)
	0.641
	Village
	1.0043 (0.9872-1.0218)
	0.623

	
	HW3
	< 60
	1.0068 (0.9705-1.0445)
	0.717
	male
	1.031 (1.0096-1.0529)
	0.004
	Primary school and below
	1.0218 (1.0044-1.0394)
	0.014
	Village
	1.0186 (0.9963-1.0414)
	0.102

	
	HW4
	< 60
	0.9679 (0.9085-1.0311)
	0.312
	male
	1.0201 (0.9919-1.0491)
	0.165
	Primary school and below
	1.0143 (0.9922-1.0368)
	0.207
	Village
	1.0048 (0.9729-1.0377)
	0.773

	
	HW5
	< 60
	1.0459 (0.9797-1.1167)
	0.179
	male
	1.0564 (1.0275-1.086)
	<0.001
	Primary school and below
	1.0493 (1.0242-1.0749)
	<0.001
	Village
	1.0683 (1.0323-1.1055)
	<0.001

	
	HW6
	< 60
	1.0663 (0.9815-1.1585)
	0.129
	male
	1.0887 (1.0506-1.1282)
	<0.001
	Primary school and below
	1.0669 (1.0339-1.101)
	<0.001
	Village
	1.0821 (1.0364-1.1298)
	<0.001

	
	HW1
	>=60
	1.003 (0.9934-1.0128)
	0.541
	female
	0.9969 (0.9837-1.0103)
	0.651
	Middle school and above
	1.003 (0.9826-1.0239)
	0.774
	City/town
	1.0052 (0.9906-1.02)
	0.489

	
	HW2
	>=60
	1.008 (0.9953-1.021)
	0.218
	female
	1.0017 (0.9859-1.0178)
	0.836
	Middle school and above
	1.0102 (0.9857-1.0353)
	0.417
	City/town
	1.0071 (0.9902-1.0243)
	0.412

	
	HW3
	>=60
	1.0325 (1.0169-1.0483)
	<0.001
	female
	1.0233 (1.0051-1.0418)
	0.012
	Middle school and above
	1.0423 (1.0166-1.0686)
	0.001
	City/town
	1.0389 (1.0206-1.0576)
	<0.001

	
	HW4
	>=60
	1.0239 (1.0046-1.0435)
	0.015
	female
	1.0146 (0.9885-1.0414)
	0.276
	Middle school and above
	1.0326 (0.9992-1.0671)
	0.056
	City/town
	1.0282 (1.0043-1.0525)
	0.02

	
	HW5
	>=60
	1.0531 (1.0323-1.0744)
	<0.001
	female
	1.0431 (1.0156-1.0713)
	0.002
	Middle school and above
	1.054 (1.0211-1.088)
	0.001
	City/town
	1.0481 (1.0249-1.0717)
	<0.001

	
	HW6
	>=60
	1.0707 (1.0464-1.0955)
	<0.001
	female
	1.0522 (1.0204-1.0849)
	0.001
	Middle school and above
	1.0752 (1.0384-1.1132)
	<0.001
	City/town
	1.07 (1.0431-1.0977)
	<0.001


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. All models were adjusted for the following covariates: Model 1: Age, gender, marital status, education, wealth, residence, and geographic regions. Model 2: Model 1 + BMI, smoking, drinking, and comorbidity. Model 3: Model 2 + PM₂.₅. Model 4: Model 2 + NO₂. Model 5: Model 2 + NDVI. Model 6: Model 2 + PM₂.₅, NO₂, and NDVI.
Abbreviation: PM2.5, fine particulate matter with aerodynamic diameter ≤ 2.5 μm; NO2,nitrogen dioxide; NDVI, normalized difference vegetation index; HW, heatwave; HR, hazard ratio; CI: confidence interval.

Table S5 Sensitivity analysis of the association between heatwave exposure and all-cause mortality in people with diabetes mellitus.
	HW definition
	Including mean temperature in the warm season
	Excluding the participants lost to follow-up
	Including mean temperature deviation in the warm season
	Measured by the number of heatwave events
	Complete case analysis
	Excluding death cases in 2020
	Alternative greenness metric (EVI)

	
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI

	HW1 (95h-2D)
	1.004
	0.995
	1.012
	1.003
	0.994
	1.011
	1.003
	0.995
	1.012
	0.998
	0.974
	1.022
	0.997
	0.984
	1.011
	0.999
	0.989
	1.010
	1.001
	0.993
	1.010

	HW2 (95h-3D)
	1.010
	0.998
	1.021
	1.006
	0.995
	1.018
	1.008
	0.997
	1.020
	1.011
	0.969
	1.054
	1.001
	0.983
	1.020
	1.004
	0.992
	1.015
	1.004
	0.993
	1.016

	HW3 (95th-4D)
	1.029
	1.015
	1.042
	1.027
	1.013
	1.040
	1.027
	1.014
	1.041
	1.150
	1.078
	1.227
	1.024
	1.002
	1.046
	1.018
	1.009
	1.028
	1.027
	1.013
	1.041

	HW4(97.5h-2D)
	1.021
	1.004
	1.039
	1.018
	1.001
	1.036
	1.020
	1.003
	1.038
	1.014
	0.972
	1.056
	1.006
	0.978
	1.034
	1.012
	0.995
	1.031
	1.018
	1.000
	1.036

	HW5(97.5h-3D)
	1.055
	1.035
	1.075
	1.050
	1.031
	1.070
	1.053
	1.034
	1.073
	1.183
	1.106
	1.265
	1.039
	1.007
	1.073
	1.035
	1.019
	1.050
	1.054
	1.034
	1.074

	HW6(97.5th-4D)
	1.073
	 1.051 
	1.096
	1.070
	1.048
	1.092
	1.072
	1.049
	1.095
	1.328
	1.221
	1.444
	1.062
	1.029
	1.097
	1.069
	1.047
	1.092
	1.073
	1.051
	1.096


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: HW, heatwave; HR, hazard ratio; CI, confidence interval; EVI, enhanced vegetation index.

Table S6 Sensitivity analysis of the multiplicative interaction effects between heatwave, air pollution, and greenness exposure for all-cause mortality in people with diabetes mellitus.
	HW definition
	Multiplicative interaction a
	Multiplicative interaction b
	Multiplicative interaction c

	
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI

	Including mean temperature in the warm season
	
	
	
	
	
	
	
	
	

	HW1 (95h-2D)
	0.9999
	0.9997
	1.0001
	1.0006
	1.0002
	1.0010
	1.0000
	1.0000
	1.0000

	HW2 (95h-3D)
	0.9996
	0.9993
	0.9998
	1.0001
	0.9996
	1.0006
	1.0000
	1.0000
	1.0000

	HW3 (95th-4D)
	0.9994
	0.9991
	0.9998
	1.0001
	0.9994
	1.0009
	1.0000
	1.0000
	1.0000

	HW4 (97.5h-2D)
	1.0000
	0.9995
	1.0003
	1.0013
	1.0004
	1.0021
	1.0000
	1.0000
	1.0000

	HW5 (97.5h-3D)
	0.9999
	0.9983
	0.9996
	0.9987
	0.9975
	1.0000
	1.0000
	1.0000
	1.0000

	HW6 (97.5th-4D)
	1.0010
	0.9996
	1.0024
	0.9982
	0.9941
	1.0023
	1.0001
	1.0000
	1.0001

	Excluding the participants lost to follow-up
	
	
	
	
	
	
	
	
	

	HW1 (95h-2D)
	1.0000
	0.9998
	1.0002
	1.0007
	1.0002
	1.0011
	1.0000
	1.0000
	1.0000

	HW2 (95h-3D)
	0.9998
	0.9995
	1.0000
	1.0003
	0.9998
	1.0008
	1.0000
	1.0000
	1.0000

	HW3 (95th-4D)
	0.9996
	0.9993
	0.9999
	1.0004
	0.9996
	1.0011
	1.0000
	1.0000
	1.0000

	HW4 (97.5h-2D)
	1.0001
	0.9997
	1.0005
	1.0013
	1.0005
	1.0022
	1.0000
	1.0000
	1.0000

	HW5 (97.5h-3D)
	0.9993
	0.9987
	0.9999
	0.9990
	0.9977
	1.0003
	1.0000
	1.0000
	1.0000

	HW6 (97.5th-4D)
	1.0011
	0.9997
	1.0025
	0.9986
	0.9946
	1.0026
	1.0001
	1.0000
	1.0000

	Including mean temperature deviation in the warm season
	
	
	
	
	
	
	
	
	

	HW1 (95h-2D)
	1.0000
	0.9998
	1.0002
	1.0007
	1.0002
	1.0011
	1.0000
	  1.0000	0.999991
	1.0000

	HW2 (95h-3D)
	0.9997
	0.9995
	1.0000
	1.0003
	0.9998
	1.0008
	1.0000
	1.0000
	1.0000

	HW3 (95th-4D)
	0.9996
	0.9993
	0.9999
	1.0003
	0.9996
	1.0010
	1.0000
	1.0000
	1.0000

	HW4 (97.5h-2D)
	1.0001
	0.9996
	1.0005
	1.0014
	1.0006
	1.0022
	1.0000
	1.0000
	1.0000

	HW5 (97.5h-3D)
	0.9993
	0.9986
	0.9999
	0.9987
	0.9974
	1.0000
	1.0000
	1.0000
	1.0000

	HW6 (97.5th-4D)
	1.0014
	1.0000
	1.0028
	0.9981
	0.9941
	1.0021
	1.0001
	1.0000
	1.0001

	Measured by the number of heatwave events
	
	
	
	
	
	
	
	
	

	HW1 (95h-2D)
	1.0001
	0.9995
	1.0006
	1.0015
	1.0004
	1.0026
	1.0000
	1.0000
	1.0000

	HW2 (95h-3D)
	0.9992
	0.9983
	1.0000
	1.0012
	0.9994
	1.0030
	1.0000
	1.0000
	1.0000

	HW3 (95th-4D)
	0.9979
	0.9965
	0.9993
	1.0014
	0.9984
	1.0044
	1.0000
	1.0000
	1.0001

	HW4 (97.5h-2D)
	1.0003
	0.9994
	1.0013
	1.0036
	1.0017
	1.0054
	1.0000
	1.0000
	1.0000

	HW5 (97.5h-3D)
	0.9972
	0.9952
	0.9993
	0.9970
	0.9930
	1.0010
	1.0000
	1.0000
	1.0001

	HW6 (97.5th-4D)
	1.0048
	0.9993
	1.0104
	0.9933
	0.9762
	1.0107
	1.0003
	1.0002
	1.0004

	Complete case analysis
	
	
	
	
	
	
	
	
	

	HW1 (95h-2D)
	1.0000
	0.9997
	1.0003
	1.0008
	1.0002
	1.0014
	1.0000
	1.0000
	1.0000

	HW2 (95h-3D)
	0.9998
	0.9995
	1.0002
	1.0004
	0.9997
	1.0011
	1.0000
	1.0000
	1.0000

	HW3 (95th-4D)
	0.9996
	0.9991
	1.0001
	1.0001
	0.9990
	1.0012
	1.0000
	1.0000
	1.0000

	HW4 (97.5h-2D)
	1.0003
	0.9996
	1.0009
	1.0018
	1.0006
	1.0030
	1.0000
	1.0000
	1.0000

	HW5 (97.5h-3D)
	0.9994
	0.9985
	1.0003
	0.9992
	0.9974
	1.0011
	1.0000
	1.0000
	1.0000

	HW6 (97.5th-4D)
	1.0020
	0.9994
	1.0047
	0.9950
	0.9907
	0.9994
	1.0001
	1.0000
	1.0001

	Excluding death cases in 2020
	
	
	
	
	
	
	
	
	

	HW1 (95h-2D)
	0.9998
	0.9995
	1.0001
	0.9998
	0.9992
	1.0003
	1.0000
	1.0000
	1.0000

	HW2 (95h-3D)
	1.0000
	0.9997
	1.0002
	1.0007
	1.0002
	1.0012
	1.0000
	1.0000
	1.0000

	HW3 (95th-4D)
	1.0000
	0.9997
	1.0003
	1.0013
	1.0007
	1.0019
	1.0000
	1.0000
	1.0000

	HW4 (97.5h-2D)
	0.9997
	0.9993
	1.0002
	0.9998
	0.9989
	1.0007
	1.0000
	1.0000
	1.0000

	HW5 (97.5h-3D)
	1.0005
	1.0000
	1.0010
	1.0025
	1.0016
	1.0034
	1.0000
	1.0000
	1.0000

	HW6 (97.5th-4D)
	1.0015
	1.0005
	1.0025
	1.0034
	1.0016
	1.0053
	1.0000
	0.9999
	1.0000


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
a Each 10 μg/m3 increase in PM2.5 and increase in heatwave exposure. 
b Each 10 μg/m3 increase in NO2 and increase in heatwave exposure. 
c Each 1000 decrease in greenness exposure(NDVI× 10⁴) and increase in heatwave exposure.
Abbreviation: PM2.5, fine particulate matter with aerodynamic diameter ≤ 2.5 μm; NO2,nitrogen dioxide; NDVI, normalized difference vegetation index; HW, heatwave; HR, hazard ratio; CI: confidence interval.

Table S7 Sensitivity analysis of the additive interaction effect between heatwave and PM₂.₅ exposure for all-cause mortality in people with diabetes mellitus.
	HW
definitions
	Category
	Including mean temperature in the warm season
	Excluding the participants lost to follow-up
	Including mean temperature deviation in the warm season
	Measured by the number of heatwave events
	Complete case analysis
	Excluding death cases in 2020

	
	
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI

	HW1
(95th-2D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	No
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Yes
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	RERI
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	AP
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	S
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	HW2
(95th-3D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	No
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Yes
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	RERI
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	AP
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	S
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	HW3 (95th-4D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	6.20
	2.97-12.91
	2.94
	1.56-5.53
	4.46
	2.18-9.16
	4.08
	2.02-8.24
	2.38
	1.10- 5.16
	1.53
	0.83-2.82

	No
	High level
	17.76
	8.82-35.75
	8.59
	4.77-15.47
	11.95
	6.18-23.10
	11.76
	6.08-22.71
	6.33
	3.26-12.29
	3.70
	2.15-6.36

	Yes
	High level
	32.41
	15.98-65.70
	14.56
	8.12-26.11
	20.36
	10.54-39.36
	20.17
	10.43-38.97
	10.50
	5.35-20.61
	8.79
	5.16-15.00

	RERI
	
	9.45
	-1.17-20.07
	4.03
	-0.29-8.35
	4.95
	-1.23-11.13
	5.33
	-0.83-11.49
	2.79
	-1.37-6.94
	4.56
	1.76-7.35

	AP
	
	0.29
	0.08-0.51
	0.28
	0.05-0.50
	0.24
	0.01-0.48
	0.26
	0.04-0.49
	0.27
	-0.05-0.58
	0.52
	0.35-0.69

	S
	
	1.43
	1.04-1.96
	1.42
	1.01-2.00
	1.34
	0.97-1.87
	1.39
	1.00-1.92
	1.42
	0.87-2.31
	2.41
	1.51-3.85

	HW4 (97.5th-2D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	2.95
	0.40-21.56
	2.73
	0.37-19.97
	2.68
	0.36-19.61
	2.75
	0.38-20.12
	1.76
	0.24-13.15
	1.70
	0.41-7.10

	No
	High level
	3.73
	0.45-30.76
	2.53
	0.31-20.71
	2.88
	0.35-23.66
	3.04
	0.37-24.87
	1.29
	0.14-11.75
	18.28
	3.61-92.54

	Yes
	High level
	25.20
	3.49-182.01
	19.15
	2.67-137.24
	19.05
	2.65-136.72
	19.84
	2.77-142.00
	11.00
	1.52-79.79
	7.13
	1.75-29.06

	RERI
	
	19.53
	-17.37-56.43
	14.89
	-12.64-42.42
	14.50
	-12.30-41.30
	15.06
	-12.81-42.93
	8.95
	-6.98-24.87
	-11.85
	-35.32-11.62

	AP
	
	0.77
	0.63-0.92
	0.78
	0.62-0.93
	0.76
	0.60-0.93
	0.76
	0.60-0.92
	0.81
	0.59-1.04
	-1.66
	-3.83-0.51

	S
	
	5.18
	1.90-14.09
	5.56
	1.55-20.03
	5.08
	1.52-16.96
	4.98
	1.58-15.67
	9.48
	0.21-422.75
	0.34
	0.14-0.81

	HW5 (97.5th-3D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	4.06
	2.09-7.88
	2.40
	1.30-4.41
	3.11
	1.62-5.97
	3.05
	1.60-5.80
	2.23
	1.01-4.89
	0.93
	0.51-1.70

	No
	High level
	10.55
	5.83-19.09
	6.20
	3.72-10.31
	7.75
	4.48-13.41
	7.75
	4.48-13.41
	4.88
	2.60-9.15
	2.26
	1.41-3.61

	Yes
	High level
	18.17
	10.27-32.13
	12.71
	7.67-21.07
	14.09
	8.21-24.21
	14.20
	8.27-24.36
	9.78
	5.31-18.00
	11.68
	7.23-18.86

	RERI
	
	4.56
	-0.65-9.77
	5.11
	1.26-8.97
	4.24
	0.04-8.44
	4.40
	0.25-8.54
	3.67
	-0.08-7.42
	9.49
	4.96-14.02

	AP
	
	0.25
	0.02-0.48
	0.40
	0.21-0.59
	0.30
	0.08-0.52
	0.31
	0.10-0.52
	0.38
	0.10-0.65
	0.81
	0.73-0.89

	S
	
	1.36
	0.98-1.89
	1.78
	1.23-2.56
	1.48
	1.04-2.10
	1.50
	1.06-2.11
	1.72
	1.02-2.88
	8.97
	3.73-21.58

	HW6 (97.5th-4D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	2.38
	0.83-6.86
	1.90
	0.67-5.42
	2.33
	0.75-7.20
	2.02
	0.71-5.79
	1.66
	0.38-7.23
	0.58
	0.20-1.62

	No
	High level
	8.27
	5.40-12.66
	6.40
	4.31-9.50
	6.92
	4.61-10.40
	7.01
	4.67-10.52
	5.65
	3.43-9.31
	3.69
	2.57-5.29

	Yes
	High level
	8.41
	4.09-17.27
	6.12
	3.06-12.23
	6.80
	3.37-13.73
	6.78
	3.36-13.69
	4.16
	1.65-10.49
	34.64
	15.94-75.25

	RERI
	
	-1.24
	-7.03-4.55
	-1.18
	-5.49-3.13
	-1.45
	-6.38-3.48
	-1.25
	-5.99-3.48
	-2.15
	-6.61-2.30
	31.37
	4.90-57.85

	AP
	
	-0.15
	-0.91-0.62
	-0.19
	-0.99-0.61
	-0.21
	-1.04-0.61
	-0.18
	-0.97-0.61
	-0.52
	-1.91-0.87
	0.91
	0.83-0.98

	S
	
	0.86
	0.40-1.82
	0.81
	0.37-1.80
	0.80
	0.36-1.77
	0.82
	0.38-1.79
	0.59
	0.18-1.94
	14.86
	6.03-36.65


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. “-” denotes that the estimate could not be estimated due to the presence of zero death events in the specific exposure combination. "NA" indicates that the synergy index (SI) could not be calculated because the individual exposure effects were protective (OR₁₀ and OR₀₁ < 1), resulting in an undefined denominator in the SI formula. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: PM2.5, fine particulate matter with aerodynamic diameter ≤ 2.5 μm; HW, heatwave; HR, hazard ratio; CI: confidence interval; RERI,relative excess risk due to interaction; AP, attributable proportion; SI, synergy index. 


Table S8 Sensitivity analysis of the additive interaction effect between heatwave and NO₂ exposure for all-cause mortality in people with diabetes mellitus.
	HW
definitions
	Category
	Including mean temperature in the warm season
	Excluding the participants lost to follow-up
	Including mean temperature deviation in the warm season
	Measured by the number of heatwave events
	Complete case analysis
	Excluding death cases in 2020

	
	
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI

	HW1 (95th-2D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	No
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Yes
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	RERI
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	AP
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	S
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	HW2 (95th-3D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	12.36
	1.70-89.59
	11.43
	1.58-82.46
	12.35
	1.70-89.53
	10.84
	1.50-78.24
	6.60
	0.90-48.23
	9.45
	1.31-68.25

	No
	High level
	11.55
	1.50-89.04
	11.22
	1.45-86.64
	11.79
	1.52-91.17
	10.82
	1.40-83.43
	4.67
	0.55-39.86
	9.04
	1.18-69.06

	Yes
	High level
	21.96
	3.01-159.94
	19.61
	2.70-142.25
	22.13
	3.03-161.40
	19.59
	2.70-142.25
	11.88
	1.60-87.99
	12.96
	1.79-93.64

	RERI
	
	-0.95
	-9.72-7.82
	-2.04
	-11.56-7.47
	-1.02
	-9.93-7.90
	-1.07
	-9.34-7.20
	1.61
	-3.80-7.03
	-4.54
	-16.85-7.78

	AP
	
	-0.04
	-0.42-0.33
	-0.10
	-0.51-0.30
	-0.05
	-0.42-0.33
	-0.05
	-0.44-0.33
	0.14
	-0.31-0.59
	-0.35
	-0.86-0.16

	S
	
	0.96
	0.66-1.39
	0.90
	0.62-1.32
	0.95
	0.65-1.39
	0.95
	0.64-1.39
	1.17
	0.65-2.11
	0.73
	0.49-1.08

	HW3 (95th-4D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	1.79
	1.14-2.79
	1.47
	0.95-2.26
	1.78
	1.14-2.79
	1.64
	1.06-2.53
	1.27
	0.73-2.23
	0.90
	0.59-1.36

	No
	High level
	1.67
	1.07-2.60
	1.48
	0.94-2.32
	1.72
	1.09-2.71
	1.65
	1.05-2.58
	1.25
	0.71-2.21
	0.83
	0.54-1.27

	Yes
	High level
	4.32
	2.75-6.80
	3.73
	2.38-5.83
	4.21
	2.67-6.63
	4.07
	2.60-6.37
	3.67
	2.09-6.42
	3.24
	2.10-5.01

	RERI
	
	1.87
	0.51-3.23
	1.78
	0.61-2.94
	1.71
	0.39-3.02
	1.78
	0.51-3.06
	2.14
	0.60-3.69
	2.51
	1.41-3.62

	AP
	
	0.43
	0.21-0.66
	0.48
	0.26-0.69
	0.41
	0.17-0.64
	0.44
	0.22-0.66
	0.58
	0.33-0.84
	0.77
	0.62-0.93

	S
	
	2.29
	1.18-4.43
	2.87
	1.18-7.00
	2.14
	1.11-4.13
	2.39
	1.17-4.88
	5.09
	0.74-35.07
	NA
	-

	HW4 (97.5th-2D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	2.28
	0.55-9.38
	1.67
	0.52-5.32
	2.13
	0.52-8.82
	2.41
	0.59-9.92
	1.41
	0.33-6.01
	2.48
	0.78-7.91

	No
	High level
	0.68
	0.13-3.42
	0.41
	0.10-1.74
	0.64
	0.13-3.25
	0.74
	0.15-3.72
	0.33
	0.05-2.02
	10.06
	2.34-43.25

	Yes
	High level
	4.74
	1.16-19.33
	3.40
	1.07-10.78
	4.50
	1.10-18.39
	5.03
	1.24-20.46
	2.88
	0.69-11.99
	3.27
	1.02-10.46

	RERI
	
	2.78
	0.04-5.53
	2.33
	0.60-4.05
	2.72
	0.08-5.36
	2.87
	0.01-5.76
	2.14
	0.30-3.97
	-8.27
	-22.24-5.70

	AP
	
	0.59
	0.24-0.93
	0.68
	0.31-1.06
	0.60
	0.25-0.96
	0.57
	0.24-0.90
	0.74
	0.21-1.28
	-2.53
	-5.40-0.34

	S
	
	3.90
	0.27-56.35
	30.86
	0.00-197.14
	4.50
	0.16-128.32
	3.49
	0.39-31.36
	NA
	-
	0.22
	0.08-0.56

	HW5 (97.5th-3D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	3.23
	2.07-5.03
	2.89
	1.87-4.46
	3.19
	2.05-4.96
	3.07
	1.98-4.77
	2.74
	1.57-4.80
	1.23
	0.81-1.88

	No
	High level
	2.21
	1.44-3.39
	2.07
	1.34-3.18
	2.25
	1.46-3.46
	2.21
	1.44-3.39
	1.79
	1.03-3.12
	0.99
	0.66-1.48

	Yes
	High level
	4.52
	2.91-7.04
	4.29
	2.77-6.65
	4.42
	2.84-6.88
	4.43
	2.85-6.88
	4.23
	2.43-7.36
	5.13
	3.29-7.99

	RERI
	
	0.08
	-1.58-1.75
	0.34
	-1.19-1.87
	-0.01
	-1.67-1.64
	0.15
	-1.46-1.77
	0.69
	-1.25-2.64
	3.90
	2.03-5.78

	AP
	
	0.02
	-0.35-0.38
	0.08
	-0.27-0.42
	-0.003
	-0.38-0.37
	0.03
	-0.32-0.39
	0.16
	-0.26-0.59
	0.76
	0.64-0.88

	S
	
	1.02
	0.63-1.66
	1.11
	0.68-1.83
	1.00
	0.62-1.61
	1.05
	0.65-1.70
	1.27
	0.64-2.54
	18.51
	0.69-499.89

	HW6 (97.5th-4D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	2.60
	1.25-5.42
	2.46
	1.18-5.11
	3.32
	1.53-7.20
	2.56
	1.23-5.33
	2.44
	0.91-6.54
	0.73
	0.37-1.46

	No
	High level
	1.89
	1.37-2.60
	1.84
	1.33-2.53
	1.92
	1.39-2.64
	1.91
	1.39-2.63
	1.86
	1.23-2.83
	1.30
	0.95-1.77

	Yes
	High level
	1.51
	0.64-3.56
	1.45
	0.62-3.41
	1.52
	0.65-3.56
	1.47
	0.63-3.46
	0.97
	0.29-3.22
	4.17
	1.76-9.86

	RERI
	
	-1.98
	-4.31-0.35
	-1.84
	-4.05-0.37
	-2.72
	-5.62-0.17
	-2.00
	-4.29-0.29
	-2.33
	-5.09-0.42
	3.15
	-0.42-6.71

	AP
	
	-1.31
	-3.60-0.98
	-1.27
	-3.52-0.98
	-1.80
	-4.64-1.05
	-1.36
	-3.69-0.97
	-2.40
	-7.06-2.26
	0.75
	0.50-1.01

	S
	
	0.21
	0.02-2.70
	0.20
	0.01-3.22
	0.16
	0.01-2.07
	0.19
	0.01-2.86
	NA
	-
	131.25
	0.00-506.73


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. “-” denotes that the estimate could not be estimated due to the presence of zero death events in the specific exposure combination. "NA" indicates that the synergy index (SI) could not be calculated because the individual exposure effects were protective (OR₁₀ and OR₀₁ < 1), resulting in an undefined denominator in the SI formula. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: NO2,nitrogen dioxide; HW, heatwave; HR, hazard ratio; CI: confidence interval; RERI,relative excess risk due to interaction; AP, attributable proportion; SI, synergy index. 






Table S9 Sensitivity analysis of the additive interaction effect between heatwave and NDVI for all-cause mortality in people with diabetes mellitus.
	HW
definitions
	Category
	Including mean temperature in the warm season
	Excluding the participants lost to follow-up
	Including mean temperature deviation in the warm season
	Measured by the number of heatwave events
	Complete case analysis

	Excluding death cases in 2020

	
	
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI
	HR
	95%CI

	HW1 (95th-2D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	No
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Yes
	High level
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	RERI
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	AP
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	S
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	HW2 (95th-3D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	1.21
	0.61-2.38
	0.95
	0.49-1.83
	1.09
	0.56-2.12
	1.04
	0.54-2.02
	1.42
	0.56-3.59
	2.30
	1.20-4.41

	No
	High level
	0.21
	0.07-0.64
	0.17
	0.06-0.52
	0.19
	0.06-0.55
	0.21
	0.07-0.61
	0.17
	0.03-0.90
	0.71
	0.24-2.12

	Yes
	High level
	0.95
	0.49-1.88
	0.80
	0.41-1.56
	0.87
	0.44-1.70
	0.89
	0.45-1.73
	0.97
	0.37-2.49
	1.08
	0.55-2.12

	RERI
	
	0.53
	0.05-1.02
	0.67
	0.31-1.04
	0.59
	0.16-1.01
	0.64
	0.23-1.04
	0.38
	-0.38-1.13
	-0.93
	-2.37-0.51

	AP
	
	0.56
	-0.20-1.31
	0.84
	0.00-1.69
	0.68
	-0.12-1.47
	0.72
	-0.06-1.50
	0.39
	-0.65-1.43
	-0.86
	-1.86-0.15

	S
	
	NA
	-
	NA
	-
	NA
	-
	NA
	-
	NA
	-
	0.08
	0.00-98.96

	HW3 (95th-4D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	1.79
	1.23-2.58
	1.72
	1.20-2.48
	1.68
	1.17-2.43
	1.66
	1.15-2.39
	1.57
	0.97-2.53
	1.57
	1.08-2.27

	No
	High level
	0.41
	0.26-0.65
	0.50
	0.32-0.78
	0.41
	0.26-0.65
	0.48
	0.31-0.76
	0.34
	0.18-0.63
	0.32
	0.19-0.52

	Yes
	High level
	1.31
	0.92-1.87
	1.21
	0.85-1.72
	1.27
	0.89-1.81
	1.30
	0.91-1.85
	1.13
	0.71-1.80
	0.89
	0.61-1.28

	RERI
	
	0.12
	-0.54-0.78
	-0.02
	-0.67-0.63
	0.17
	-0.45-0.80
	0.16
	-0.47-0.79
	0.23
	-0.56-1.01
	0.00
	-0.58-0.59

	AP
	
	0.09
	-0.41-0.59
	-0.01
	-0.55-0.52
	0.14
	-0.35-0.62
	0.12
	-0.36-0.60
	0.20
	-0.48-0.88
	0.00
	-0.66-0.67

	S
	
	1.62
	0.06-47.25
	0.92
	0.05-16.98
	2.85
	0.00-206.25
	2.15
	0.02-202.39
	NA
	-
	NA
	-

	HW4 (97.5th-2D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	6.38
	2.58-15.79
	5.84
	2.36-14.45
	6.02
	2.43-14.87
	6.06
	2.45-14.98
	5.39
	1.91-15.21
	0.48
	0.22-1.05

	No
	High level
	1.10
	0.26-4.65
	0.94
	0.22-3.98
	0.98
	0.23-4.15
	1.09
	0.26-4.58
	0.49
	0.05-4.43
	0.05
	0.01-0.40

	Yes
	High level
	3.95
	1.58-9.90
	3.89
	1.55-9.76
	3.77
	1.50-9.48
	4.06
	1.62-10.18
	2.95
	1.02-8.53
	0.26
	0.12-0.58

	RERI
	
	-2.53
	-6.20-1.14
	-1.90
	-4.98-1.18
	-2.22
	-5.57-1.12
	-2.09
	-5.38-1.21
	-1.93
	-5.37-1.52
	0.73
	0.48-0.98

	AP
	
	-0.64
	-1.25--0.03
	-0.49
	-1.04-0.06
	-0.59
	-1.18-0.003
	-0.51
	-1.08-0.05
	-0.65
	-1.46-0.15
	2.83
	-0.21-5.87

	S
	
	0.54
	0.35-0.83
	0.60
	0.39-0.93
	0.55
	0.36-0.86
	0.59
	0.38-0.92
	0.50
	0.27-0.93
	NA
	-

	HW5 (97.5th-3D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	2.50
	1.74-3.58
	2.62
	1.83-3.75
	2.36
	1.64-3.38
	2.45
	1.71-3.51
	2.77
	1.75-4.40
	2.37
	1.67-3.38

	No
	High level
	0.59
	0.39-0.88
	0.67
	0.45-0.99
	0.58
	0.39-0.88
	0.65
	0.44-0.97
	0.54
	0.31-0.93
	0.45
	0.29-0.69

	Yes
	High level
	1.60
	1.09-2.35
	1.53
	1.04-2.26
	1.57
	1.07-2.32
	1.65
	1.12-2.42
	1.41
	0.84-2.37
	1.04
	0.70-1.55

	RERI
	
	-0.49
	-1.40-0.42
	-0.76
	-1.71-0.19
	-0.37
	-1.23-0.50
	-0.46
	-1.37-0.45
	-0.91
	-2.18-0.37
	-0.78
	-1.60-0.04

	AP
	
	-0.31
	-0.91-0.29
	-0.50
	-1.16-0.17
	-0.23
	-0.81-0.34
	-0.28
	-0.86-0.30
	-0.64
	-1.63-0.34
	-0.75
	-1.60-0.09

	S
	
	0.55
	0.20-1.52
	0.41
	0.15-1.15
	0.61
	0.21-1.78
	0.59
	0.22-1.55
	0.31
	0.06-1.58
	0.05
	0.00-126.00

	HW6 (97.5th-4D)
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Low level
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-
	[Ref.]
	-

	Yes
	Low level
	0.40
	0.12-1.27
	0.52
	0.19-1.44
	0.38
	0.12-1.20
	0.39
	0.12-1.23
	0.32
	0.08-1.32
	0.88
	0.40-1.94

	No
	High level
	0.58
	0.43-0.78
	0.61
	0.46-0.82
	0.54
	0.39-0.73
	0.61
	0.46-0.82
	0.49
	0.33-0.73
	0.48
	0.35-0.66

	Yes
	High level
	2.49
	1.29-4.82
	2.16
	1.09-4.27
	3.41
	1.75-6.63
	2.54
	1.31-4.91
	2.02
	0.81-5.06
	0.61
	0.29-1.27

	RERI
	
	2.52
	0.84-4.20
	2.03
	0.48-3.57
	3.49
	1.19-5.79
	2.54
	0.83-4.25
	2.22
	0.32-4.11
	0.57
	0.25-1.06

	AP
	
	1.01
	0.81-1.22
	0.94
	0.67-1.21
	1.03
	0.88-1.17
	1.00
	0.80-1.20
	1.10
	0.82-1.37
	0.82
	0.40-1.63

	S
	
	NA
	-
	NA
	-
	NA
	-
	NA
	-
	NA
	-
	NA
	-


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. “-” denotes that the estimate could not be estimated due to the presence of zero death events in the specific exposure combination. "NA" indicates that the synergy index (SI) could not be calculated because the individual exposure effects were protective (OR₁₀ and OR₀₁ < 1), resulting in an undefined denominator in the SI formula. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: NDVI, normalized difference vegetation index; HW, heatwave; HR, hazard ratio; CI: confidence interval; RERI,relative excess risk due to interaction; AP, attributable proportion; SI, synergy index. 
Table S10 Sensitivity analysis of multiplicative interactions between heatwaves and greenness (EVI) for all-cause mortality in patients with diabetes mellitus.
	HW definitions
	Multiplicative interaction

	
	HR
	95%CI

	HW1 (95th-2D)
	1.000009
	1.000002
	1.000016

	HW2 (95th-3D)
	0.999990
	0.999981
	0.999999

	HW3 (95th-4D)
	1.000002
	0.999996
	1.000008

	HW4 (97.5th-2D)
	1.000018
	1.000005
	1.000031

	HW5 (97.5th-3D)
	0.999990
	0.999981
	1.000001

	HW6 (97.5th-4D)
	1.000002
	0.999996
	1.000008


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
a Each 1000 decrease in greenness exposure(EVI× 10⁴) and increase in heatwave exposure.
Abbreviation: EVI, enhanced vegetation index; HW, heatwave; HR, hazard ratio; CI: confidence interval.
Table S11 Sensitivity analysis of additive interactions between heatwaves and greenness (EVI) for all-cause mortality in patients with diabetes mellitus.
	HW definitions
	Category
	EVI

	
	
	HR
	95%CI

	HW1 (95th-2D)
	
	
	

	No
	Low level
	[Ref.]
	-

	Yes
	Low level
	-
	-

	No
	High level
	-
	-

	Yes
	High level
	-
	-

	RERI
	
	-
	-

	AP
	
	-
	-

	S
	
	-
	-

	HW2 (95th-3D)
	
	
	

	No
	Low level
	[Ref.]
	-

	Yes
	Low level
	1.35
	0.73-2.47

	No
	High level
	0.26
	0.07-0.92

	Yes
	High level
	1.15
	0.63-2.12

	RERI
	
	0.55
	0.01-1.08

	AP
	
	0.48
	0.14-1.09

	S
	
	NA
	-

	HW3 (95th-4D)
	
	
	

	No
	Low level
	[Ref.]
	

	Yes
	Low level
	2.46
	1.64-3.68

	No
	High level
	1.25
	0.83-1.89

	Yes
	High level
	1.28
	0.84-1.95

	RERI
	
	-1.44
	-2.53--0.34

	AP
	
	-1.12
	-1.97- -0.28

	S
	
	0.16
	0.03-0.76

	HW4 (97.5th-2D)
	
	
	

	No
	Low level
	[Ref.]
	-

	Yes
	Low level
	3.96
	1.60-9.81

	No
	High level
	0.63
	0.15-2.64

	Yes
	High level
	3.19
	1.28-7.95

	RERI
	
	-0.40
	-2.15-1.34

	AP
	
	-0.13
	-0.61-0.36

	S
	
	0.84
	0.48-1.50

	HW5 (97.5th-3D)
	
	
	

	No
	Low level
	[Ref.]
	-

	Yes
	Low level
	2.12
	1.44- 3.12

	No
	High level
	0.93
	0.63-1.37

	Yes
	High level
	1.57
	1.04-2.40

	RERI
	
	-0.47
	-1.35-0.40

	AP
	
	-0.30
	-0.88-0.27

	S
	
	0.55
	0.20-1.50

	HW6 (97.5th-4D)
	
	
	

	No
	Low level
	[Ref.]
	-

	Yes
	Low level
	0.77
	0.37 - 1.60

	No
	High level
	0.76
	0.57 - 1.02

	Yes
	High level
	1.41
	0.63 - 3.19

	RERI
	
	0.88
	-0.36- 2.12

	AP
	
	0.62
	0.11-1.14

	S
	
	NA
	-


Note: Bold values indicate statistical significance. Hazard ratios represent the increased mortality risk associated with each additional day of heatwave exposure under the corresponding definition. “-” denotes that the estimate could not be estimated due to the presence of zero death events in the specific exposure combination. "NA" indicates that the synergy index (SI) could not be calculated because the individual exposure effects were protective (OR₁₀ and OR₀₁ < 1), resulting in an undefined denominator in the SI formula. The model was adjusted for age, gender, marital status, education, wealth, residence, geographic regions, BMI, smoking, drinking, and comorbidity.
Abbreviation: EVI, enhanced vegetation index; HW, heatwave; HR, hazard ratio; CI: confidence interval; RERI,relative excess risk due to interaction; AP, attributable proportion; SI, synergy index. 
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