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[bookmark: _Toc26218]Figure S1. Flow Chart of participant screening in NHANES and CHARLS cohorts.
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[bookmark: _Toc9579]Figure S2. The multivariable-adjusted OR of stroke among the participants varied with eGDR levels. The solid line represents the multivariable-adjusted OR, and the dashed line represents the 95% CI from the RCS regression. Logistic regression analysis was adjusted for age, sex, education, smoking status, alcohol consumption, marital status, race, PIR, BMI, LDL-C, Cho, TG, and Lipid-lowering drugs. 














[bookmark: _Toc127]Table S1 Validation of the Proportional Hazards Assumption in Cox Regression Models for the Association between Variables and Mortality in NHANES Study.
	Variable
	All-cause mortality
	
	CVD mortality
	
	Cerebrovascular diseases mortality

	
	Chi-sq
	P-value
	
	Chi-sq
	P-value
	
	Chi-sq
	P-value

	Sex
	3.308
	0.069
	
	0.208
	0.649
	
	0.205
	0.651

	Age
	2.471
	0.116
	
	0.087
	0.768
	
	0.09
	0.764

	PIR
	1.576
	0.209
	
	2.872
	0.09
	
	2.862
	0.091

	Race
	1.615
	0.806
	
	4.484
	0.344
	
	4.485
	0.344

	Education
	1.133
	0.889
	
	1.074
	0.898
	
	1.09
	0.896

	Smoking status
	3.746
	0.154
	
	2.815
	0.245
	
	2.824
	0.244

	Alcohol consumption
	4.143
	0.126
	
	2.448
	0.118
	
	2.451
	0.117

	Marital status
	2.787
	0.095
	
	1.277
	0.259
	
	1.28
	0.258

	BMI
	0.711
	0.399
	
	2.883
	0.089
	
	3.15
	0.076

	eGDR
	3.214
	0.241
	
	0.463
	0.793
	
	0.458
	0.796

	Cho
	0.005
	0.946
	
	1.22
	0.269
	
	1.23
	0.267

	TG
	1.286
	0.257
	
	0.135
	0.714
	
	0.136
	0.712

	LDL-C
	0.095
	0.758
	
	3.478
	0.062
	
	3.496
	0.062

	Lipid-lowering drugs
	0.001
	0.979
	
	0.404
	0.525
	
	0.401
	0.526

	GLOBAL
	28.349
	0.257
	
	30.624
	0.104
	
	30.653
	0.103
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[bookmark: _Toc25196]Figure S3. Validation of the Proportional Hazards Assumption for Cox Regression Models. Schoenfeld residual plots assess the proportional hazards assumption for the association between key variables and mortality in the NHANES study. A global test for non-proportional hazards was performed, with a non-significant p-value (> 0.05) indicating the assumption was satisfied. Plots are shown for models predicting (A) all-cause mortality, (B) CVD mortality, and (C) cerebrovascular disease mortality. A relatively flat solid line and a non-significant p-value for each model suggest that the proportional hazards assumption was not violated.
[bookmark: _Toc28893]Table S2. Validation of the Proportional Hazards Assumption in Cox Regression Models for the Association between Variables and Stroke Incidence and Mortality in CHARLS Study.
	Variable
	Stroke
	
	All-cause mortality

	
	Chi-sq
	P-value
	
	Chi-sq
	P-value

	Sex
	3.606
	0.058
	
	0.51
	0.475

	Age
	0.008
	0.928
	
	0.512
	0.474

	Education
	1.312
	0.519
	
	3.182
	0.364

	Smoking status
	1.251
	0.535
	
	1.564
	0.458

	Alcohol consumption
	0.111
	0.739
	
	1.523
	0.217

	Marital status
	0.377
	0.539
	
	0.018
	0.894

	BMI
	0.073
	0.787
	
	0.003
	0.96

	eGDR
	3.214
	0.2
	
	0.658
	0.72

	CRP
	0.105
	0.745
	
	0.915
	0.339

	UA
	1.364
	0.243
	
	2.823
	0.093

	Cho
	0.352
	0.553
	
	0.102
	0.749

	TG
	0.009
	0.926
	
	0.339
	0.56

	LDL-C
	0.111
	0.739
	
	2.202
	0.333

	lipid-lowering drugs
	2.741
	0.098
	
	0.063
	0.802

	GLOBAL
	18.977
	0.215
	
	14.762
	0.542
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[bookmark: _Toc16335]Figure S4. Validation of the Proportional Hazards Assumption for Cox Regression Models. Schoenfeld residual plots assess the proportional hazards assumption for the association between key variables and mortality in the CHARLS study. A global test for non-proportional hazards was performed, with a non-significant p-value (> 0.05) indicating the assumption was satisfied. Plots are shown for models predicting (A) Stroke Incidence, (B) All-cause mortality.
[bookmark: _Toc8520][bookmark: _Toc24409]A relatively flat solid line and a non-significant p-value for each model suggest that the proportional hazards assumption was not violated.
[bookmark: _Toc10762]Table S3. Association Between eGDR and prevalence of Stroke by Specific Baseline Characteristics in NHANES Study.
	Variable
	Event, n (%)
	Model 1
	Model 2
	Model 3
	P for interaction

	
	
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	

	Sex
	
	
	
	
	
	
	
	

	Male
	176 (3.4)
	0.84 (0.79~0.9)
	<0.001
	0.88 (0.82~0.95)
	0.001
	0.85 (0.78~0.94)
	0.001
	0.454

	Female
	204 (3.5)
	0.82 (0.77~0.87)
	<0.001
	0.86 (0.8~0.92)
	<0.001
	0.83 (0.76~0.91)
	<0.001
	

	Age
	
	
	
	
	
	
	
	

	<60
	91 (1.7)
	0.79 (0.73~0.86)
	<0.001
	0.8 (0.73~0.87)
	<0.001
	0.78 (0.69~0.88)
	<0.001
	0.013

	≥60
	289 (5.1)
	0.89 (0.85~0.94)
	<0.001
	0.91 (0.86~0.96)
	0.001
	0.88 (0.81~0.94)
	0.001
	

	BMI
	
	
	
	
	
	
	
	

	<25
	122 (3.7)
	0.75 (0.68~0.83)
	<0.001
	0.86 (0.78~0.96)
	0.007
	0.87 (0.78~0.98)
	0.019
	0.926

	25-30
	138 (3.3)
	0.73 (0.66~0.8)
	<0.001
	0.85 (0.77~0.95)
	0.003
	0.87 (0.78~0.97)
	0.011
	

	≥30
	120 (3.4)
	0.81 (0.74~0.88)
	<0.001
	0.84 (0.76~0.92)
	<0.001
	0.78 (0.69~0.88)
	<0.001
	

	Smoking status
	
	
	
	
	
	
	

	Never
	150 (2.7)
	0.84 (0.78~0.9)
	<0.001
	0.88 (0.81~0.95)
	0.001
	0.85 (0.76~0.94)
	0.002
	0.263

	Former
	151 (4.1)
	0.85 (0.79~0.91)
	<0.001
	0.91 (0.84~0.98)
	0.019
	0.87 (0.78~0.96)
	0.007
	

	Current
	79 (4.4)
	0.79 (0.71~0.87)
	<0.001
	0.81 (0.73~0.9)
	<0.001
	0.81 (0.71~0.94)
	0.005
	

	Alcohol consumption
	
	
	
	
	
	
	

	No
	296 (3.1)
	0.83 (0.79~0.87)
	<0.001
	0.88 (0.83~0.93)
	<0.001
	0.85 (0.79~0.92)
	<0.001
	0.987

	Yes
	84 (5.5)
	0.85 (0.78~0.94)
	0.001
	0.86 (0.77~0.95)
	0.002
	0.83 (0.73~0.96)
	0.011
	

	Race
	
	
	
	
	
	
	
	

	Non-Hispanic White
	219 (3.8)
	0.84 (0.79~0.89)
	<0.001
	0.88 (0.82~0.94)
	<0.001
	0.84 (0.77~0.92)
	<0.001
	0.287

	Non-Hispanic Black
	88 (4.2)
	0.86 (0.79~0.95)
	0.002
	0.87 (0.79~0.97)
	0.008
	0.87 (0.75~1)
	0.049
	

	Hispanic
	38 (2.6)
	0.85 (0.73~0.98)
	0.026
	0.9 (0.77~1.06)
	0.205
	0.91 (0.75~1.12)
	0.37
	

	Non-Hispanic Asian
	14 (1.6)
	0.94 (0.74~1.2)
	0.631
	0.98 (0.75~1.28)
	0.896
	1.01 (0.71~1.42)
	0.971
	

	Other Race
	21 (2.7)
	0.68 (0.55~0.83)
	<0.001
	0.71 (0.56~0.88)
	0.003
	0.55 (0.38~0.78)
	0.001
	


Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, and Lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey. BMI, body mass index.
























[bookmark: _Toc8893]Table S4. Association Between eGDR And Risk of Mortality by Specific Baseline Characteristics in NHANES Study.
	
	All-cause mortality*
	CVD mortality*
	Cerebrovascular diseases mortality*

	Subgroup
	HR (95%CI)
	P value
	P for interaction
	HR (95%CI)
	P value
	P for interaction
	HR (95%CI)
	P value
	P for interaction

	Sex
	
	
	
	
	
	
	
	
	

	Male
	0.96 (0.92~0.99)
	0.014
	0.553
	0.94 (0.88~1.01)
	0.104
	0.647
	0.81 (0.69~0.95)
	0.011
	0.895

	Female
	0.93 (0.89~0.97)
	<0.001
	
	0.85 (0.77~0.93)
	<0.001
	
	0.95 (0.81~1.11)
	0.512
	

	Age
	
	
	
	
	
	
	
	
	

	<60
	0.87 (0.82~0.93)
	<0.001
	0.323
	0.76 (0.65~0.89)
	0.001
	0.044
	0.71 (0.48~1.06)
	0.093
	0.881

	≥60
	0.96 (0.93~0.98)
	0.002
	
	0.92 (0.87~0.98)
	0.006
	
	0.9 (0.8~1.01)
	0.078
	

	BMI
	
	
	
	
	
	
	
	
	

	<25
	0.93 (0.89~0.97)
	0.001
	0.252
	0.89 (0.81~0.98)
	0.02
	0.004
	0.96 (0.81~1.14)
	0.653
	0.341

	25-30
	0.94 (0.9~0.98)
	0.005
	
	0.96 (0.88~1.06)
	0.441
	
	0.79 (0.64~0.96)
	0.02
	

	≥30
	0.95 (0.9~1)
	0.059
	
	0.81 (0.72~0.9)
	<0.001
	
	0.87 (0.68~1.11)
	0.267
	

	Smoking status
	
	
	
	
	
	
	
	
	

	Never
	0.95 (0.91~0.99)
	0.012
	0.445
	0.91 (0.83~0.99)
	0.023
	0.887
	0.92 (0.78~1.09)
	0.32
	0.485

	Former
	0.95 (0.91~0.99)
	0.009
	
	0.9 (0.82~0.98)
	0.022
	
	0.91 (0.77~1.08)
	0.277
	

	Current
	0.92 (0.87~0.98)
	0.007
	
	0.88 (0.76~1.01)
	0.067
	
	0.72 (0.51~1)
	0.05
	

	Alcohol consumption
	
	
	
	
	
	
	
	
	

	No
	0.94 (0.92~0.97)
	<0.001
	0.128
	0.91 (0.86~0.97)
	0.004
	0.259
	0.89 (0.79~1)
	0.051
	0.753

	Yes
	0.93 (0.88~0.99)
	0.034
	
	0.82 (0.71~0.96)
	0.014
	
	0.79 (0.54~1.17)
	0.244
	

	Race
	
	
	
	
	
	
	
	
	

	Non-Hispanic White
	0.96 (0.93~0.99)
	0.005
	0.603
	0.92 (0.86~0.98)
	0.016
	0.99
	0.94 (0.82~1.08)
	0.385
	0.238

	Non-Hispanic Black
	0.93 (0.88~1)
	0.041
	
	0.88 (0.77~1.01)
	0.079
	
	0.55 (0.34~0.91)
	0.019
	

	Hispanic
	0.89 (0.81~0.97)
	0.011
	
	0.82 (0.67~1.01)
	0.06
	
	0.95 (0.71~1.27)
	0.734
	

	Non-Hispanic Asian
	0.89 (0.78~1.02)
	0.099
	
	0.91 (0.66~1.25)
	0.564
	
	0.23 (0.1~0.52)
	<0.001
	

	Other Race
	0.97 (0.85~1.12)
	0.724
	
	0.83 (0.56~1.22)
	0.34
	
	0.97 (0.63~1.49)
	0.9
	


*Adjusted for age, sex, education, smoking status, alcohol consumption, marital status, race, PIR, BMI, LDL-C, Cho, TG, and Lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey. CVD, cardiovascular disease. BMI, body mass index.
























[bookmark: _Toc28734]Table S5. Direct and indirect effects of eGDR on the risk of Stroke and Mortality Among Participants with Stroke in NHANES Study.
	Mediators
	Average Causal Mediation Effects
	P value
	Average Direct Effects
	P value
	Proportion of Mediated (%)
	P value

	
	Estimate
	Lower 95%CI
	Upper 95%CI
	
	Estimate
	Lower 95%CI
	Upper 95%CI
	
	
	

	Stroke*

	TG
	0.0001
	-0.0003
	0.0006
	0.498
	-0.0091
	-0.0152
	-0.0046
	<0.0001
	-1.53
	0.498

	Cho
	0.0001
	-0.0001
	0.0002
	0.266
	-0.0089
	-0.0149
	-0.0046
	<0.0001
	-0.74
	0.266

	LDL-C
	0.0001
	0
	0.0002
	0.092
	-0.009
	-0.0151
	-0.0046
	<0.0001
	-0.82
	0.092

	HDL-C
	-0.0008
	-0.0018
	0
	0.044
	-0.0082
	-0.0142
	-0.004
	<0.0001
	9.08
	0.044

	All-cause mortality*

	TG
	0.0001
	-0.0002
	0.0004
	0.634
	-0.0043
	-0.0081
	-0.001
	0.01
	-2.23
	0.638

	Cho
	0
	0
	0.0001
	0.316
	-0.0043
	-0.0081
	-0.0009
	0.008
	-0.73
	0.324

	LDL-C
	0.0001
	0
	0.0002
	0.1
	-0.0043
	-0.0081
	-0.001
	0.006
	-1.6
	0.108

	HDL-C
	0.0005
	-0.0002
	0.0013
	0.168
	-0.0047
	-0.0086
	-0.0014
	0.008
	-12.87
	0.172

	CVD mortality*

	TG
	-0.0001
	-0.0005
	0.0002
	0.436
	-0.0079
	-0.0143
	-0.0039
	<0.0001
	1.6
	0.436

	Cho
	0
	-0.0001
	0
	0.916
	-0.008
	-0.0145
	-0.0039
	<0.0001
	0.02
	0.916

	LDL-C
	0
	0
	0.0001
	0.27
	-0.008
	-0.0146
	-0.0039
	<0.0001
	-0.46
	0.27

	HDL-C
	0.0005
	-0.0002
	0.0012
	0.16
	-0.0084
	-0.0151
	-0.0043
	<0.0001
	-6.29
	0.16

	Cerebrovascular diseases mortality*

	TG
	0.0001
	0
	0.0003
	0.09
	-0.0011
	-0.0036
	0.0002
	0.13
	-13.44
	0.264

	Cho
	0
	0
	0
	0.644
	-0.001
	-0.0035
	0.0002
	0.166
	-0.46
	0.71

	LDL-C
	0
	-0.0001
	0
	0.45
	-0.001
	-0.0035
	0.0003
	0.176
	1.03
	0.528

	HDL-C
	-0.0001
	-0.0004
	0.0002
	0.522
	-0.0009
	-0.0034
	0.0003
	0.222
	10.11
	0.604


Adjusted for age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR.


[bookmark: _Toc23328]Table S6. Association Between eGDR and Stroke After Including Participants with Missing Covariates in NHANES Study.
	Variable
	N
	Event, n (%)
	Model 1
	Model 2
	Model 3

	
	
	
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value

	Continuous variable per unit
	4588
	171 (3.7)
	0.84 (0.78~0.89)
	<0.001
	0.88 (0.82~0.95)
	0.001
	0.87 (0.79~0.96)
	0.006

	Q1(<6.42)
	1528
	87 (5.7)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	1529
	50 (3.3)
	0.56 (0.39~0.8)
	0.001
	0.63 (0.44~0.9)
	0.012
	0.66 (0.45~0.98)
	0.04

	Q3(>9.18)
	1531
	34 (2.2)
	0.38 (0.25~0.56)
	<0.001
	0.54 (0.35~0.83)
	0.005
	0.58 (0.36~0.95)
	0.031

	Trend test
	4588
	171 (3.7)
	0.61 (0.5~0.74)
	<0.001
	0.72 (0.58~0.88)
	0.002
	0.75 (0.59~0.96)
	0.02


Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, and Lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey. 












[bookmark: _Toc29112]Table S7. Association Between eGDR and Mortality After Excluding Participants with Missing Covariates in NHANES Study.
	Variable
	N
	Event, n (%)
	Model 1
	Model 2
	Model 3

	
	
	
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	All-cause mortality
	
	
	
	
	
	
	

	Continuous variable per unit
	4588
	847 (18.5)
	0.89 (0.86~0.92)
	<0.001
	0.98 (0.95~1.01)
	0.288
	0.94 (0.9~0.98)
	0.003

	Q1(<6.42)
	1528
	377 (24.7)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	1529
	287 (18.8)
	0.78 (0.67~0.91)
	0.002
	0.95 (0.81~1.11)
	0.516
	0.85 (0.72~1.01)
	0.058

	Q3(>9.18)
	1531
	183 (12)
	0.5 (0.42~0.59)
	<0.001
	0.93 (0.77~1.12)
	0.432
	0.78 (0.63~0.96)
	0.019

	Trend test
	4588
	847 (18.5)
	0.71 (0.66~0.78)
	<0.001
	0.96 (0.88~1.05)
	0.396
	0.88 (0.79~0.97)
	0.014

	CVD mortality
	
	
	
	
	
	
	
	

	Continuous variable per unit
	4588
	193 (4.2)
	0.81 (0.76~0.87)
	<0.001
	0.88 (0.82~0.95)
	<0.001
	0.88 (0.8~0.96)
	0.004

	Q1(<6.42)
	1528
	99 (6.5)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	1529
	63 (4.1)
	0.65 (0.48~0.9)
	0.009
	0.79 (0.58~1.09)
	0.154
	0.83 (0.59~1.16)
	0.278

	Q3(>9.18)
	1531
	31 (2)
	0.32 (0.21~0.48)
	<0.001
	0.61 (0.4~0.93)
	0.022
	0.68 (0.42~1.08)
	0.101

	Trend test
	4588
	193 (4.2)
	0.58 (0.48~0.7)
	<0.001
	0.79 (0.65~0.96)
	0.016
	0.82 (0.66~1.03)
	0.09

	Cerebrovascular diseases mortality
	
	
	
	
	
	

	Continuous variable per unit
	4588
	51 (1.1)
	0.81 (0.72~0.91)
	0.001
	0.87 (0.76~1.01)
	0.067
	0.74 (0.6~0.9)
	0.002

	Q1(<6.42)
	1528
	32 (2.1)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	1529
	12 (0.8)
	0.39 (0.2~0.75)
	0.005
	0.49 (0.25~0.95)
	0.036
	0.33 (0.16~0.69)
	0.003

	Q3(>9.18)
	1531
	7 (0.5)
	0.22 (0.1~0.51)
	<0.001
	0.44 (0.19~1.03)
	0.057
	0.23 (0.09~0.6)
	0.002

	Trend test
	4588
	51 (1.1)
	0.45 (0.31~0.67)
	<0.001
	0.61 (0.41~0.92)
	0.018
	0.44 (0.27~0.71)
	0.001


Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, and Lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey. CVD, cardiovascular disease.



[bookmark: _Toc29668]Table S8. Association Between eGDR and Stroke After Including Participants Aged 20 years or older in NHANES Study.
	Variable
	N
	Event, n (%)
	Model 1
	Model 1
	Model 2

	
	
	
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value

	Continuous variable per unit
	22330
	426 (1.9)
	0.76 (0.73~0.79)
	<0.001
	0.87 (0.83~0.91)
	<0.001
	0.82 (0.77~0.87)
	<0.001

	Q1(<7.82)
	7442
	289 (3.9)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(7.82-9.95)
	7443
	88 (1.2)
	0.3 (0.23~0.38)
	<0.001
	0.54 (0.42~0.69)
	<0.001
	0.55 (0.42~0.71)
	<0.001

	Q3(>9.9.95)
	7445
	49 (0.7)
	0.16 (0.12~0.22)
	<0.001
	0.44 (0.32~0.61)
	<0.001
	0.41 (0.29~0.6)
	<0.001

	Trend test
	22330
	426 (1.9)
	0.37 (0.32~0.43)
	<0.001
	0.63 (0.54~0.73)
	<0.001
	0.61 (0.52~0.73)
	<0.001


Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, and Lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey.
















[bookmark: _Toc30841]Table S9. Association Between eGDR and Mortality After Including Participants Aged 20 years or older in NHANES Study.
	Variable
	N
	Event, n (%)
	Model 1
	Model 2
	Model 3

	
	
	
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value

	All-cause mortality
	
	
	
	
	
	
	

	Continuous variable per unit
	22330
	2244 (10)
	0.81 (0.79~0.82)
	<0.001
	0.99 (0.97~1.01)
	0.244
	0.94 (0.92~0.96)
	<0.001

	Q1(<6.42)
	7442
	1381 (18.6)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	7443
	527 (7.1)
	0.38 (0.34~0.42)
	<0.001
	0.85 (0.77~0.94)
	0.002
	0.8 (0.72~0.89)
	<0.001

	Q3(>9.18)
	7445
	336 (4.5)
	0.23 (0.21~0.26)
	<0.001
	0.94 (0.83~1.07)
	0.346
	0.77 (0.67~0.89)
	<0.001

	Trend test
	22330
	2244 (10)
	0.46 (0.43~0.49)
	<0.001
	0.94 (0.89~1)
	0.058
	0.86 (0.8~0.92)
	<0.001

	CVD mortality
	
	
	
	
	
	
	

	Continuous variable per unit
	22330
	494 (2.2)
	0.75 (0.72~0.77)
	<0.001
	0.91 (0.87~0.94)
	<0.001
	0.89 (0.85~0.94)
	<0.001

	Q1(<6.42)
	7442
	342 (4.6)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	7443
	99 (1.3)
	0.29 (0.23~0.36)
	<0.001
	0.7 (0.56~0.88)
	0.002
	0.71 (0.56~0.89)
	0.004

	Q3(>9.18)
	7445
	53 (0.7)
	0.15 (0.11~0.2)
	<0.001
	0.69 (0.51~0.93)
	0.013
	0.72 (0.52~0.99)
	0.044

	Trend test
	22330
	494 (2.2)
	0.35 (0.31~0.41)
	<0.001
	0.79 (0.69~0.91)
	0.001
	0.8 (0.69~0.93)
	0.004

	Cerebrovascular diseases mortality
	
	
	
	
	
	
	

	Continuous variable per unit
	22330
	124 (0.6)
	0.78 (0.73~0.83)
	<0.001
	0.95 (0.87~1.04)
	0.25
	0.89 (0.8~0.99)
	0.036

	Q1(<6.42)
	7442
	84 (1.1)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.42-9.18)
	7443
	29 (0.4)
	0.34 (0.23~0.52)
	<0.001
	0.87 (0.56~1.33)
	0.513
	0.82 (0.53~1.27)
	0.367

	Q3(>9.18)
	7445
	11 (0.1)
	0.13 (0.07~0.24)
	<0.001
	0.6 (0.31~1.14)
	0.119
	0.48 (0.24~0.96)
	0.038

	Trend test
	22330
	124 (0.6)
	0.35 (0.27~0.46)
	<0.001
	0.8 (0.61~1.06)
	0.116
	0.73 (0.55~0.98)
	0.038


Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, and lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey.


[bookmark: _Toc29345]Table S10. Multi-factor competing risk model compared the association between eGDR and mortality in the NHANES study.
	Variable
	
	Model 1
	Model 2
	Model 3

	eGDR
	Event, n (%)
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	All-cause mortality

	Continuous variable per unit
	2046 (18.5)
	0.9 (0.89~0.92)
	<0.001
	0.99 (0.97~1.02)
	0.613
	0.94(0.92~0.97)
	<0.001

	Q1(<6.38)
	873 (23.7)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.38-9.14)
	731 (19.8)
	0.89(0.81~0.98)
	0.021
	1.06 (0.96~1.17)
	0.234
	0.94(0.85~1.05)
	0.259

	Q3(>9.14)
	442 (12)
	0.52(0.46~0.58)
	<0.001
	0.96 (0.85~1.08)
	0.466
	0.78(0.68~0.89)
	<0.001

	Trend test
	2046 (18.5)
	0.74 (0.7~0.78)
	<0.001
	0.99 (0.93~1.05)
	0.693
	0.89 (0.83~0.95)
	0.001

	CVD mortality

	Continuous variable per unit
	463 (4.2)
	0.84(0.81~0.87)
	<0.001
	0.92(0.88~0.96)
	<0.001
	0.9 (0.85~0.95)
	<0.001

	Q1(<6.38)
	229 (6.2)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	 

	Q2(6.38-9.14)
	154 (4.2)
	0.71(0.58~0.88)
	0.001
	0.86(0.7~1.06)
	0.163
	0.83 (0.67~1.02)
	0.078

	Q3(>9.14)
	80 (2.2)
	0.37(0.29~0.48)
	<0.001
	0.7(0.54~0.91)
	0.008
	0.7 (0.52~0.94)
	0.017

	Trend test
	463 (4.2)
	0.63 (0.56~0.7)
	<0.001
	0.84(0.75~0.95)
	0.007
	0.83 (0.72~0.96)
	0.012

	Cerebrovascular diseases mortality

	Continuous variable per unit
	120 (1.1)
	0.89(0.83~0.95)
	0.001
	0.96(0.88~1.05)
	0.397
	0.89 (0.79~1)
	0.044

	Q1(<6.38)
	58 (1.6)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(6.38-9.14)
	39 (1.1)
	0.72(0.48~1.08)
	0.108
	0.83 (0.55~1.25)
	0.374
	0.65 (0.41~1.02)
	0.061

	Q3(>9.14)
	23 (0.6)
	0.43 (0.27~0.7)
	0.001
	0.76 (0.46~1.24)
	0.271
	0.53 (0.29~0.98)
	0.042

	Trend test
	120 (1.1)
	0.66(0.53~0.83)
	<0.001
	0.86 (0.68~1.1)
	0.231
	0.72 (0.53~0.98)
	0.034



Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status, race, and PIR. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, and lipid-lowering drugs. Abbreviations: NHANES, National Health and Nutrition Examination Survey.













[bookmark: _Toc12517]Table S11. Baseline characteristics of 6873 participants by tertile of eGDR in CHARLS study
	Variables
	Total (n = 6873)
	eGDR(mg/kg/min)
	

	
	
	Q1(<8.29)
 (n = 2290)
	Q2(8.29-10.91)
 (n = 2292)
	Q3(>10.91)
 (n = 2291)
	P valuea

	Age，y
	59.0 ± 9.4
	61.3 ± 9.6
	57.9 ± 9.2
	57.9 ± 9.0
	< 0.001

	Sex, n (%)
	
	
	
	
	< 0.001

	Male
	3273 (47.6)
	1045 (45.6)
	1063 (46.4)
	1165 (50.9)
	 

	Female
	3600 (52.4)
	1245 (54.4)
	1229 (53.6)
	1126 (49.1)
	 

	Education, n (%)
	
	
	
	
	0.02

	Less than 9th grade
	6228 (90.6)
	2104 (91.9)
	2053 (89.6)
	2071 (90.4)
	 

	9-11th grade
	561 (8.2)
	159 (6.9)
	212 (9.2)
	190 (8.3)
	 

	High school
	70 (1.0)
	22 (1)
	26 (1.1)
	22 (1)
	 

	 College or above
	14 (0.2)
	5 (0.2)
	1 (0)
	8 (0.3)
	 

	Smoking status, n (%)
	
	
	
	
	< 0.001

	Never
	4116 (59.9)
	1406 (61.4)
	1423 (62.1)
	1287 (56.2)
	 

	Former
	586 (8.5)
	213 (9.3)
	221 (9.6)
	152 (6.6)
	 

	Current
	2171 (31.6)
	671 (29.3)
	648 (28.3)
	852 (37.2)
	 

	Alcohol consumption, n (%)
	
	
	
	0.039

	No
	4531 (65.9)
	1549 (67.6)
	1514 (66.1)
	1468 (64.1)
	 

	Yes
	2342 (34.1)
	741 (32.4)
	778 (33.9)
	823 (35.9)
	 

	Marital status, n (%)
	
	
	
	
	< 0.001

	Not married nor living with a partner
	5765 (83.9)
	1856 (81)
	1955 (85.3)
	1954 (85.3)
	 

	Married or living with a partner
	1108 (16.1)
	434 (19)
	337 (14.7)
	337 (14.7)
	 

	BMI, kg/m2
	372.4 ± 9269.1
	537.4 ± 11123.2
	275.4 ± 8501.7
	304.7 ± 7861.2
	0.577

	HbA1c, %
	5.1 ± 0.4
	5.1 ± 0.4
	5.1 ± 0.4
	5.0 ± 0.4
	< 0.001

	FBG, mmol/L
	99.9 ± 11.9
	101.6 ± 11.9
	100.3 ± 11.7
	97.9 ± 11.7
	< 0.001

	Cho, mg/dl
	192.1 ± 37.3
	196.7 ± 38.1
	193.2 ± 36.8
	186.5 ± 36.3
	< 0.001

	HDL, mg/dl
	52.3 ± 15.1
	49.9 ± 14.3
	50.8 ± 14.5
	56.2 ± 15.5
	< 0.001

	LDL, mg/dl
	116.7 ± 33.9
	120.2 ± 35.4
	118.2 ± 33.4
	111.7 ± 32.3
	< 0.001

	TG, mg/dl
	100.0 (72.6, 144.3)
	113.3 (80.5, 162.0)
	105.3 (74.3, 147.8)
	85.8 (63.7, 119.9)
	< 0.001

	eGDR, mg/kg/min
	9.5 ± 2.1
	6.9 ± 0.8
	10.0 ± 0.7
	11.6 ± 0.5
	< 0.001

	hs-CRP, mg/L
	2.6 ± 7.4
	3.0 ± 8.4
	2.3 ± 5.4
	2.4 ± 8.2
	< 0.001

	UA, mg/dL
	4.4 ± 1.2
	4.7 ± 1.3
	4.4 ± 1.2
	4.2 ± 1.2
	< 0.001

	SBP, mmHg
	129.9 ± 21.1
	148.7 ± 20.0
	123.7 ± 15.8
	117.2 ± 11.3
	< 0.001

	DBP, mmHg
	75.6 ± 11.9
	84.2 ± 12.0
	73.2 ± 9.7
	69.4 ± 8.4
	< 0.001

	Hypertension, n (%)
	
	
	
	
	< 0.001

	No
	4312 (62.7)
	13 (0.6)
	2009 (87.7)
	2290 (100)
	 

	Yes
	2561 (37.3)
	2277 (99.4)
	283 (12.3)
	1 (0)
	 

	Antihypertensive drugs, n (%)
	
	
	
	< 0.001

	No
	5845 (85.0)
	1340 (58.5)
	2214 (96.6)
	2291 (100)
	 

	Yes
	1028 (15.0)
	950 (41.5)
	78 (3.4)
	0 (0)
	 

	Hyperlipemia, n (%)
	
	
	
	< 0.001

	No
	3927 (57.1)
	1073 (46.9)
	1240 (54.1)
	1614 (70.4)
	 

	Yes
	2946 (42.9)
	1217 (53.1)
	1052 (45.9)
	677 (29.6)
	 

	Lipid-lowering drugs, n (%)
	
	
	
	
	< 0.001

	No
	6661 (96.9)
	2153 (94)
	2238 (97.6)
	2270 (99.1)
	 

	Yes
	212 (3.1)
	137 (6)
	54 (2.4)
	21 (0.9)
	 

	Stroke, n (%)
	
	
	
	
	< 0.001

	No
	6753 (98.3)
	2221 (97)
	2260 (98.6)
	2272 (99.2)
	 

	Yes
	120 (1.7)
	69 (3)
	32 (1.4)
	19 (0.8)
	 


Values for categorical variables were presented as count (%), mean ± SD. TG variable were presented as median and interquartile range (IQR). Abbreviations: BMI, body mass index; Cho, Cholesterol; TG, triglyceride; hs-CRP: high-sensitivity C-reactive protein; DBP, diastolic blood pressure; eGDR, estimated glucose disposal rate; FBG, Fasting blood glucose; HbA1c, Hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; UA, uric acid.
a P values derived from χ2 tests (categorical variables) or ANOVA (continuous variables) comparing values across tertiles.























[bookmark: _Toc25234]Table S12. Characteristics of 6721 participants by tertile of eGDR in CHARLS Study excluding with history of stroke at baseline or lost to follow-up.
	Variables
	Total (n = 6721)
	
	eGDR (mg/kg/min)
	
	

	
	
	Q1(<8.30)
(n = 2236)
	Q2(8.30-10.91)
(n = 2244)
	Q3(>10.91)
(n = 2241)
	P value a 

	Age，y
	58.9 ± 9.4
	61.2 ± 9.6
	57.8 ± 9.2
	57.7 ± 9.0
	< 0.001

	Sex, n (%)
	
	
	
	
	< 0.001

	Male
	3211 (47.8)
	1024 (45.8)
	1039 (46.3)
	1148 (51.2)
	 

	Female
	3510 (52.2)
	1212 (54.2)
	1205 (53.7)
	1093 (48.8)
	 

	Education, n (%)
	
	
	
	
	0.03

	Less than 9th grade
	6083 (90.5)
	2051 (91.7)
	2008 (89.5)
	2024 (90.3)
	 

	9-11th grade
	555 (8.3)
	159 (7.1)
	208 (9.3)
	188 (8.4)
	 

	High school
	69 (1.0)
	21 (0.9)
	27 (1.2)
	21 (0.9)
	 

	 College or above
	14 (0.2)
	5 (0.2)
	1 (0)
	8 (0.4)
	 

	Smoking status, n (%)
	
	
	
	
	< 0.001

	Never
	4020 (59.8)
	1367 (61.1)
	1398 (62.3)
	1255 (56)
	 

	Former
	561 (8.3)
	197 (8.8)
	217 (9.7)
	147 (6.6)
	 

	Current
	2140 (31.8)
	672 (30.1)
	629 (28)
	839 (37.4)
	 

	Alcohol consumption, n (%)
	
	
	
	
	0.044

	No
	4421 (65.8)
	1506 (67.4)
	1484 (66.1)
	1431 (63.9)
	 

	Yes
	2300 (34.2)
	730 (32.6)
	760 (33.9)
	810 (36.1)
	 

	Marital status, n (%)
	
	
	
	
	< 0.001

	Married or living
 with a partner
	5648 (84.0)
	1817 (81.3)
	1917 (85.4)
	1914 (85.4)
	 

	Not married nor 
living with a partner
	1073 (16.0)
	419 (18.7)
	327 (14.6)
	327 (14.6)
	 

	BMI, kg/m2
	23.2 ± 3.7
	24.7 ± 3.8
	24.2 ± 3.3
	20.8 ± 2.5
	< 0.001

	HbA1c, %
	5.1 ± 0.4
	5.1 ± 0.4
	5.1 ± 0.4
	5.0 ± 0.4
	< 0.001

	FBG, mmol/L
	5.6 ± 0.7
	5.6 ± 0.7
	5.6 ± 0.6
	5.4 ± 0.7
	< 0.001

	Cho, mg/dL
	192.3 ± 37.4
	197.0 ± 38.2
	193.3 ± 36.8
	186.6 ± 36.4
	

	HDL, mg/dL
	52.4 ± 15.0
	50.2 ± 14.4
	50.8 ± 14.5
	56.1 ± 15.4
	

	LDL, mg/dL
	116.9 ± 33.9
	120.6 ± 35.4
	118.3 ± 33.3
	112.0 ± 32.3
	

	TG, mg/dL
	100.0 (72.6, 144.3)
	112.4 (80.5, 161.3)
	104.9 (75.0, 147.8)
	85.8 (63.7, 119.5)
	

	hs-CRP, mg/L
	2.6 ± 7.7
	3.0 ± 8.2
	2.2 ± 5.4
	2.5 ± 9.0
	0.004

	UA, mg/dL
	4.4 ± 1.2
	4.7 ± 1.3
	4.4 ± 1.2
	4.2 ± 1.2
	< 0.001

	eGDR, mg/kg/min
	9.5 ± 2.1
	6.9 ± 0.8
	10.0 ± 0.7
	11.6 ± 0.5
	< 0.001

	SBP, mmHg
	129.9 ± 21.1
	149.0 ± 20.0
	123.5 ± 15.8
	117.2 ± 11.3
	< 0.001

	DBP, mmHg
	75.6 ± 12.0
	84.4 ± 12.0
	73.1 ± 9.7
	69.4 ± 8.4
	< 0.001

	Hypertension, n (%)
	
	
	
	
	< 0.001

	No
	4237 (63.0)
	12 (0.5)
	1984 (88.4)
	2241 (100)
	 

	Yes
	2484 (37.0)
	2224 (99.5)
	260 (11.6)
	0 (0)
	 

	Antihypertensive drugs, n (%)
	
	
	
	
	< 0.001

	No
	5738 (85.4)
	1324 (59.2)
	2173 (96.8)
	2241 (100)
	 

	Yes
	983 (14.6)
	912 (40.8)
	71 (3.2)
	0 (0)
	 

	Hyperlipemia, n (%)
	
	
	
	
	< 0.001

	No
	3849 (57.3)
	1055 (47.2)
	1218 (54.3)
	1576 (70.3)
	 

	Yes
	2872 (42.7)
	1181 (52.8)
	1026 (45.7)
	665 (29.7)
	 

	Lipid-lowering drugs, n (%)
	
	
	
	
	< 0.001

	No
	6515 (96.9)
	2104 (94.1)
	2190 (97.6)
	2221 (99.1)
	 

	Yes
	206 (3.1)
	132 (5.9)
	54 (2.4)
	20 (0.9)
	 

	Stroke new, n (%)
	
	
	
	
	< 0.001

	No
	6289 (93.6)
	2019 (90.3)
	2117 (94.3)
	2153 (96.1)
	 

	Yes
	432 (6.4)
	217 (9.7)
	127 (5.7)
	88 (3.9)
	 


Values for categorical variables were presented as count (%), mean ± SD. TG variable were presented as median and interquartile range (IQR). Abbreviations: BMI, body mass index; Cho, Cholesterol; TG, triglyceride; hs-CRP: high-sensitivity C-reactive protein; DBP, diastolic blood pressure; eGDR, estimated glucose disposal rate; FBG, Fasting blood glucose; HbA1c, Hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; UA, uric acid.
a P values derived from χ2 tests (categorical variables) or ANOVA (continuous variables) comparing values across tertiles.





















[bookmark: _Toc28686]Table S13. Association between eGDR and incident stroke and all-cause mortality in CHARLS study.
	Variable
	Event, n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	Stroke
	
	
	
	
	
	
	

	Continuous variable per unit
	432 (6.4)
	0.94 (0.89~0.98)
	0.005
	0.93 (0.89~0.98)
	0.005
	0.92 (0.87~0.97)
	0.004

	Q1(<8.30)
	217 (9.7)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Q2(8.30-10.91)
	127 (5.7)
	0.75(0.6~0.93)
	0.009
	0.73 (0.58~0.91)
	0.006
	0.72 (0.57~0.91)
	0.006

	Q3(>10.91)
	88 (3.9)
	0.69 (0.54~0.89)
	0.004
	0.69 (0.53~0.89)
	0.004
	0.65 (0.48~0.87)
	0.004

	Trend test
	432 (6.4)
	0.82 (0.72~0.92)
	0.001
	0.81 (0.72~0.92)
	0.002
	0.79 (0.68~0.91)
	0.001

	All-cause mortality
	
	
	
	
	
	

	Continuous variable per unit
	669 (10)
	0.99 (0.95~1.02)
	0.511
	0.99 (0.96~1.03)
	0.612
	0.98 (0.94~1.02)
	0.282

	Q1(<8.30)
	286 (12.8)
	1(Ref)
	 
	1(Ref)
	 
	1(Ref)
	 

	Q2(8.30-10.91)
	185 (8.2)
	0.86 (0.72~1.04)
	0.125
	0.88 (0.73~1.06)
	0.185
	0.86 (0.71~1.05)
	0.133

	Q3(>10.91)
	198 (8.8)
	0.93 (0.77~1.11)
	0.406
	0.93 (0.78~1.12)
	0.466
	0.88 (0.71~1.08)
	0.215

	Trend test
	669 (10)
	0.96 (0.87~1.05)
	0.344
	0.96 (0.88~1.06)
	0.41
	0.93 (0.84~1.04)
	0.189


Model 1: crude. Model 2: age, sex, education, smoking status, alcohol consumption, marital status. Model 3 is adjusted for model 2 covariates plus BMI, LDL-C, Cho, TG, Lipid-lowering drugs, hs-CRP, UA.










[bookmark: _Toc26685]Table S14. Random-Effects Meta-Analysis of eGDR and All-Cause Mortality from the fully-adjusted models (Model 3).
	Analysis Type
	Study
	HR (95% CI)
	P-value
	Pooled HR (95% CI)
	P-pooled
	I²(%)
	P-heterogeneity

	Continuous variable per unit
	NHANES
	0.94 (0.92-0.97)
	<0.001
	0.95 (0.92-0.98)
	0.001
	68.3
	0.08

	
	CHARLS
	0.98 (0.94-1.02)
	0.282
	
	
	
	

	Trend Test
	NHANES
	0.89 (0.83-0.95)
	0.001
	0.90 (0.84-0.97)
	0.006
	0
	0.58

	
	CHARLS
	0.93 (0.84-1.04)
	0.189
	
	
	
	



Model 3 is adjusted for age, sex, education, smoking status, alcohol consumption, marital status, race (NHANES only), PIR (NHANES only), BMI, LDL-C, Cho, TG, Lipid-lowering drugs, hs-CRP (CHARLS only), and UA (CHARLS only). 
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