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Supplementary Table S1. Operational definitions, formulas, measurement waves, and analytic coding of the exposures, CKM stage, outcomes, and principal covariates.
	Variable
	Definition
	Interpretive note

	TyG
	ln[TG (mg/dL) × fasting glucose (mg/dL)/2]
	Includes TG and fasting glucose

	CVAI
	Sex–specific Chinese formula incorporating age, BMI, waist, TG, and HDL–C
	Includes TG and other embedded variables

	VLR
	LDL–C (mg/dL) × CVAI
	Exploratory LDL–C–weighted visceral adiposity measure

	TyG–VLR
	TyG × VLR
	Exploratory multiplicative composite; not validated as an optimal weight

	Cumulative TyG–VLR
	[(2011 value + 2015 value)/2] × interwave years
	Two–time–point trapezoidal area

	Incident stroke
	Post–2015 physician–diagnosed stroke or reported stroke treatment
	Self–reported; no CT/MRI adjudication

	Strict incident stroke
	Diagnosis and treatment reported in the same post–2015 wave
	Sensitivity definition

	Competing event
	Death after 2015 with no reported post–landmark stroke
	Used in competing-risk analyses

	CKM stage
	AHA stage 0–4 framework
	Landmark context/subgroup, not a mandatory principal covariate





Supplementary Table S2. Availability, missingness, and source wave of principal covariates, medication variables, and death-time fields in the full analytic cohort (n = 5,226).
	Variable
	Available n
	Missing n
	Missing (%)

	age_lm
	5226
	0
	0.000

	sex_lm
	5226
	0
	0.000

	marital_lm
	5225
	1
	0.019

	education_lm
	5226
	0
	0.000

	residence_lm
	5226
	0
	0.000

	smoking_lm
	5226
	0
	0.000

	drinking_lm
	5225
	1
	0.019

	pa_status_lm
	3679
	1547
	29.60

	sbp_lm
	5226
	0
	0.000

	dbp_lm
	5226
	0
	0.000

	diabetes_lm
	5226
	0
	0.000

	egfr_lm
	5226
	0
	0.000

	antihypertensive_lm
	5226
	0
	0.000

	glucose_lowering_lm
	5090
	136
	2.602

	oral_glucose_lowering_lm
	5090
	136
	2.602

	insulin_lm
	5090
	136
	2.602

	lipid_lowering_lm
	4882
	344
	6.582

	death_date_rev
	165
	5061
	96.84

	death_time_rev
	165
	5061
	96.84














Supplementary Table S3. Covariates, complete-case denominators, stroke events, model degrees of freedom, and events per parameter for the four principal Cox models.
	Model
	Covariates
	n
	Events
	Parameters, continuous
	EPV, continuous
	Parameters, quartiles
	EPV, quartiles

	Model 1
	Unadjusted
	5226
	452
	1
	452.0
	3
	150.7

	Model 2
	Age, sex, marital status, education, residence, smoking, drinking, physical activity
	3677
	294
	10
	29.4
	12
	24.5

	Model 3
	Model 2 + SBP, DBP, diabetes, eGFR
	3677
	294
	14
	21.0
	16
	18.4

	Model 4
	Model 3 + antihypertensive, glucose–lowering/insulin, and lipid–lowering medication
	3347
	253
	17
	14.9
	19
	13.3


Parameters count all model coefficients, including indicator levels. EPV, events per parameter.














Supplementary Table S4. Complete hazard-ratio estimates for baseline and cumulative TyG-VLR modeled continuously and by quartile across the four restructured Cox models.
	Exposure
	Contrast
	Model
	n
	Events
	HR (95% CI)
	P value

	Baseline TyG–VLR
	Per 1–SD
	Model 1
	5226
	452
	1.42 (1.30–1.54)
	P < 0.001

	Baseline TyG–VLR
	Q2 vs Q1
	Model 1
	5226
	452
	1.34 (0.96–1.85)
	0.082

	Baseline TyG–VLR
	Q3 vs Q1
	Model 1
	5226
	452
	2.10 (1.56–2.84)
	P < 0.001

	Baseline TyG–VLR
	Q4 vs Q1
	Model 1
	5226
	452
	2.90 (2.17–3.86)
	P < 0.001

	Baseline TyG–VLR
	P for trend
	Model 1
	5226
	452
	1.44 (1.32–1.57)
	P < 0.001

	Baseline TyG–VLR
	Per 1–SD
	Model 2
	3677
	294
	1.40 (1.26–1.56)
	P < 0.001

	Baseline TyG–VLR
	Q2 vs Q1
	Model 2
	3677
	294
	1.19 (0.80–1.78)
	0.395

	Baseline TyG–VLR
	Q3 vs Q1
	Model 2
	3677
	294
	1.62 (1.11–2.36)
	0.013

	Baseline TyG–VLR
	Q4 vs Q1
	Model 2
	3677
	294
	2.61 (1.83–3.72)
	P < 0.001

	Baseline TyG–VLR
	P for trend
	Model 2
	3677
	294
	1.40 (1.26–1.57)
	P < 0.001

	Baseline TyG–VLR
	Per 1–SD
	Model 3
	3677
	294
	1.24 (1.10–1.38)
	P < 0.001

	Baseline TyG–VLR
	Q2 vs Q1
	Model 3
	3677
	294
	1.12 (0.75–1.67)
	0.595

	Baseline TyG–VLR
	Q3 vs Q1
	Model 3
	3677
	294
	1.35 (0.92–1.98)
	0.122

	Baseline TyG–VLR
	Q4 vs Q1
	Model 3
	3677
	294
	1.91 (1.32–2.75)
	P < 0.001

	Baseline TyG–VLR
	P for trend
	Model 3
	3677
	294
	1.26 (1.12–1.41)
	P < 0.001

	Baseline TyG–VLR
	Per 1–SD
	Model 4
	3347
	253
	1.15 (1.02–1.30)
	0.022

	Baseline TyG–VLR
	Q2 vs Q1
	Model 4
	3347
	253
	1.10 (0.72–1.67)
	0.656

	Baseline TyG–VLR
	Q3 vs Q1
	Model 4
	3347
	253
	1.17 (0.78–1.76)
	0.451

	Baseline TyG–VLR
	Q4 vs Q1
	Model 4
	3347
	253
	1.62 (1.10–2.38)
	0.015

	Baseline TyG–VLR
	P for trend
	Model 4
	3347
	253
	1.18 (1.04–1.33)
	0.009

	Cumulative TyG–VLR
	Per 1–SD
	Model 1
	5226
	452
	1.39 (1.27–1.51)
	P < 0.001

	Cumulative TyG–VLR
	Q2 vs Q1
	Model 1
	5226
	452
	1.44 (1.04–2.01)
	0.030

	Cumulative TyG–VLR
	Q3 vs Q1
	Model 1
	5226
	452
	2.52 (1.86–3.42)
	P < 0.001

	Cumulative TyG–VLR
	Q4 vs Q1
	Model 1
	5226
	452
	2.85 (2.12–3.85)
	P < 0.001

	Cumulative TyG–VLR
	P for trend
	Model 1
	5226
	452
	1.42 (1.30–1.55)
	P < 0.001

	Cumulative TyG–VLR
	Per 1–SD
	Model 2
	3677
	294
	1.38 (1.24–1.54)
	P < 0.001

	Cumulative TyG–VLR
	Q2 vs Q1
	Model 2
	3677
	294
	1.42 (0.93–2.16)
	0.108

	Cumulative TyG–VLR
	Q3 vs Q1
	Model 2
	3677
	294
	2.58 (1.75–3.80)
	P < 0.001

	Cumulative TyG–VLR
	Q4 vs Q1
	Model 2
	3677
	294
	2.84 (1.93–4.18)
	P < 0.001

	Cumulative TyG–VLR
	P for trend
	Model 2
	3677
	294
	1.42 (1.27–1.59)
	P < 0.001

	Cumulative TyG–VLR
	Per 1–SD
	Model 3
	3677
	294
	1.21 (1.07–1.36)
	0.002

	Cumulative TyG–VLR
	Q2 vs Q1
	Model 3
	3677
	294
	1.30 (0.85–1.98)
	0.230

	Cumulative TyG–VLR
	Q3 vs Q1
	Model 3
	3677
	294
	2.12 (1.43–3.14)
	P < 0.001

	Cumulative TyG–VLR
	Q4 vs Q1
	Model 3
	3677
	294
	1.99 (1.34–2.97)
	P < 0.001

	Cumulative TyG–VLR
	P for trend
	Model 3
	3677
	294
	1.26 (1.12–1.41)
	P < 0.001

	Cumulative TyG–VLR
	Per 1–SD
	Model 4
	3347
	253
	1.13 (0.99–1.28)
	0.070

	Cumulative TyG–VLR
	Q2 vs Q1
	Model 4
	3347
	253
	1.30 (0.83–2.01)
	0.248

	Cumulative TyG–VLR
	Q3 vs Q1
	Model 4
	3347
	253
	1.79 (1.18–2.71)
	0.006

	Cumulative TyG–VLR
	Q4 vs Q1
	Model 4
	3347
	253
	1.66 (1.09–2.55)
	0.019

	Cumulative TyG–VLR
	P for trend
	Model 4
	3347
	253
	1.18 (1.04–1.34)
	0.011








Supplementary Table S5. Mutually exclusive comparison of TyG, CVAI, VLR, baseline TyG-VLR, and cumulative TyG-VLR using identical participants, covariates, and Cox-model concordance metrics.
	Model
	n
	Events
	Marker HR (95% CI)
	P value
	Harrell C statistic (95% CI)
	ΔC

	Basic model
	3347
	253
	
	
	0.7028 (0.670–0.736)
	Reference

	Basic + TyG
	3347
	253
	1.13 (1.00–1.28)
	0.049
	0.7045 (0.671–0.738)
	+0.0017

	Basic + CVAI
	3347
	253
	1.13 (0.99–1.29)
	0.078
	0.7026 (0.669–0.736)
	-0.0002

	Basic + VLR
	3347
	253
	1.15 (1.02–1.30)
	0.026
	0.7032 (0.670–0.736)
	+0.0004

	Basic + baseline TyG-VLR
	3347
	253
	1.15 (1.02–1.30)
	0.022
	0.7034 (0.670–0.737)
	+0.0006

	Basic + cumulative TyG-VLR
	3347
	253
	1.13 (0.99–1.28)
	0.070
	0.7028 (0.670–0.736)
	+0.0000


All marker models used the same complete-case participants and Model 4 covariates. Each standardized marker was entered separately to avoid simultaneous inclusion of a composite and its constituent indices. Harrell's C statistic and its 95% CI were estimated from each Cox model; delta C is the descriptive difference from the conventional model.









Supplementary Table S6. Exploratory additive zTyG + zVLR model and multiplicative zTyG-by-zVLR interaction model for incident stroke.
	Model
	Term
	n
	Events
	HR (95% CI)
	P value
	Interaction LRT P

	Additive zTyG + zVLR
	zTyG
	3347
	253
	1.11 (0.98–1.27)
	0.095
	0.089

	Additive zTyG + zVLR
	zVLR
	3347
	253
	1.13 (1.00–1.28)
	0.049
	0.089

	Interaction zTyG + zVLR + zTyG*zVLR
	zTyG
	3347
	253
	1.10 (0.97–1.25)
	0.131
	0.089

	Interaction zTyG + zVLR + zTyG*zVLR
	zVLR
	3347
	253
	1.18 (1.04–1.35)
	0.012
	0.089

	Interaction zTyG + zVLR + zTyG*zVLR
	zTyG*zVLR
	3347
	253
	0.92 (0.83–1.01)
	0.091
	0.089












Supplementary Table S7A. Counts and proportions of antihypertensive, glucose-lowering/insulin, and lipid-lowering medication use at the 2015 landmark.
	Medication
	Status
	n

	Antihypertensive medication at 2015 landmark
	No
	3821

	Antihypertensive medication at 2015 landmark
	Yes
	1405

	Oral glucose–lowering medication at 2015 landmark
	No
	4777

	Oral glucose–lowering medication at 2015 landmark
	Yes
	313

	Oral glucose–lowering medication at 2015 landmark
	
	136

	Insulin at 2015 landmark
	No
	5028

	Insulin at 2015 landmark
	Yes
	62

	Insulin at 2015 landmark
	
	136

	Any glucose–lowering medication or insulin at 2015 landmark
	No
	4777

	Any glucose–lowering medication or insulin at 2015 landmark
	Yes
	313

	Any glucose–lowering medication or insulin at 2015 landmark
	
	136

	Lipid–lowering medication at 2015 landmark
	No
	4463

	Lipid–lowering medication at 2015 landmark
	Yes
	419

	Lipid–lowering medication at 2015 landmark
	
	344



Supplementary Table S7B. Availability and coding of medication variables evaluated for confounding control and sensitivity analyses.
	Medication
	Separate reliable field
	Analysis action

	Antihypertensive
	Yes
	Adjusted in Model 4 and evaluated in exclusion sensitivity analysis

	Glucose-lowering
	Yes
	Adjusted in Model 4 and evaluated in exclusion sensitivity analysis

	Insulin
	Yes
	Combined with glucose-lowering treatment in Model 4 and counted separately

	Lipid-lowering
	Yes
	Adjusted in Model 4 and evaluated in exclusion sensitivity analysis

	Antiplatelet
	No
	Not included because no reliable separate field was identified

	Anticoagulant
	No
	Not included because no reliable separate field was identified


Separate reliable antiplatelet and anticoagulant variables were unavailable.















Supplementary Table S8. Cox sensitivity analyses after excluding users of each landmark medication category and after excluding any measured metabolic-medication use.
	Analysis
	Exposure
	Contrast
	n
	Events
	HR (95% CI)
	P value

	Main Model 3 cohort
	Baseline TyG–VLR
	Per 1–SD
	3677
	294
	1.24 (1.10–1.38)
	P < 0.001

	Main Model 3 cohort
	Baseline TyG–VLR
	Q4 vs Q1
	3677
	294
	1.91 (1.32–2.75)
	P < 0.001

	Main Model 3 cohort
	Cumulative TyG–VLR
	Per 1–SD
	3677
	294
	1.21 (1.07–1.36)
	0.002

	Main Model 3 cohort
	Cumulative TyG–VLR
	Q4 vs Q1
	3677
	294
	1.99 (1.34–2.97)
	P < 0.001

	Excluding glucose–lowering medication or insulin users
	Baseline TyG–VLR
	Per 1–SD
	3458
	261
	1.24 (1.10–1.40)
	P < 0.001

	Excluding glucose–lowering medication or insulin users
	Baseline TyG–VLR
	Q4 vs Q1
	3458
	261
	1.96 (1.33–2.88)
	P < 0.001

	Excluding glucose–lowering medication or insulin users
	Cumulative TyG–VLR
	Per 1–SD
	3458
	261
	1.21 (1.07–1.37)
	0.003

	Excluding glucose–lowering medication or insulin users
	Cumulative TyG–VLR
	Q4 vs Q1
	3458
	261
	1.96 (1.30–2.96)
	0.001

	Excluding lipid–lowering medication users
	Baseline TyG–VLR
	Per 1–SD
	3389
	240
	1.25 (1.10–1.42)
	P < 0.001

	Excluding lipid–lowering medication users
	Baseline TyG–VLR
	Q4 vs Q1
	3389
	240
	1.94 (1.29–2.91)
	0.001

	Excluding lipid–lowering medication users
	Cumulative TyG–VLR
	Per 1–SD
	3389
	240
	1.21 (1.06–1.39)
	0.004

	Excluding lipid–lowering medication users
	Cumulative TyG–VLR
	Q4 vs Q1
	3389
	240
	1.91 (1.24–2.92)
	0.003

	Excluding antihypertensive medication users
	Baseline TyG–VLR
	Per 1–SD
	2695
	149
	1.20 (1.01–1.42)
	0.042

	Excluding antihypertensive medication users
	Baseline TyG–VLR
	Q4 vs Q1
	2695
	149
	1.68 (1.03–2.73)
	0.038

	Excluding antihypertensive medication users
	Cumulative TyG–VLR
	Per 1–SD
	2695
	149
	1.18 (0.99–1.41)
	0.061

	Excluding antihypertensive medication users
	Cumulative TyG–VLR
	Q4 vs Q1
	2695
	149
	1.74 (1.03–2.94)
	0.037

	Excluding any metabolic medication users
	Baseline TyG–VLR
	Per 1–SD
	2512
	133
	1.16 (0.97–1.40)
	0.113

	Excluding any metabolic medication users
	Baseline TyG–VLR
	Q4 vs Q1
	2512
	133
	1.64 (0.97–2.77)
	0.064

	Excluding any metabolic medication users
	Cumulative TyG–VLR
	Per 1–SD
	2512
	133
	1.17 (0.97–1.42)
	0.093

	Excluding any metabolic medication users
	Cumulative TyG–VLR
	Q4 vs Q1
	2512
	133
	1.73 (0.99–3.04)
	0.055



Supplementary Table S9. Cox estimates additionally adjusted for medication-use patterns between the 2011 baseline and 2015 landmark.
	Exposure
	Analysis
	n
	Events
	HR (95% CI)
	P value

	Baseline TyG–VLR
	Adjusted for 2011–2015 medication–use patterns
	3341
	253
	1.14 (1.01–1.30)
	0.034

	Cumulative TyG–VLR
	Adjusted for 2011–2015 medication–use patterns
	3341
	253
	1.12 (0.98–1.27)
	0.100







Supplementary Table S10. Multiple-imputation Cox estimates for continuous baseline and cumulative TyG-VLR pooled across 20 imputed datasets with Rubin's rules.
	Exposure
	Imputations
	Iterations
	Pooled HR (95% CI)
	P value

	Baseline TyG–VLR
	20
	10
	1.12 (1.02–1.23)
	0.017

	Cumulative TyG–VLR
	20
	10
	1.09 (0.99–1.20)
	0.085


Twenty imputed datasets were generated with 10 iterations. All variables in the analytic model and the stroke outcome were included in the imputation procedure, each Cox model was fitted in every completed dataset, and regression coefficients and standard errors were pooled with Rubin's rules.
Supplementary Table S11. Prespecified sensitivity analyses for continuous baseline and cumulative TyG-VLR, including alternative exclusions, outcome definitions, covariate encodings, exposure processing, and CKM-stage adjustment.
	Analysis
	Exposure
	n
	Events
	HR (95% CI)
	P value

	Main Model 4
	Baseline TyG–VLR
	3347
	253
	1.15 (1.02–1.30)
	0.022

	Main Model 4
	Cumulative TyG–VLR
	3347
	253
	1.13 (0.99–1.28)
	0.070

	Excluding stroke events within first follow–up year
	Baseline TyG–VLR
	3347
	253
	1.15 (1.02–1.30)
	0.022

	Excluding stroke events within first follow–up year
	Cumulative TyG–VLR
	3347
	253
	1.13 (0.99–1.28)
	0.070

	Excluding stroke events within first two follow–up years
	Baseline TyG–VLR
	3347
	253
	1.15 (1.02–1.30)
	0.022

	Excluding stroke events within first two follow–up years
	Cumulative TyG–VLR
	3347
	253
	1.13 (0.99–1.28)
	0.070

	Excluding CRP >10 mg/L
	Baseline TyG–VLR
	3241
	246
	1.14 (1.01–1.29)
	0.037

	Excluding CRP >10 mg/L
	Cumulative TyG–VLR
	3241
	246
	1.11 (0.98–1.27)
	0.109

	Excluding landmark hypertension
	Baseline TyG–VLR
	1453
	56
	1.16 (0.84–1.61)
	0.369

	Excluding landmark hypertension
	Cumulative TyG–VLR
	1453
	56
	1.17 (0.84–1.61)
	0.351

	Excluding landmark diabetes
	Baseline TyG–VLR
	2725
	179
	1.15 (0.99–1.34)
	0.068

	Excluding landmark diabetes
	Cumulative TyG–VLR
	2725
	179
	1.12 (0.96–1.31)
	0.143

	Excluding landmark dyslipidemia
	Baseline TyG–VLR
	1100
	42
	1.13 (0.79–1.62)
	0.512

	Excluding landmark dyslipidemia
	Cumulative TyG–VLR
	1100
	42
	1.04 (0.71–1.53)
	0.832

	Additional adjustment for CKM stage
	Baseline TyG–VLR
	3347
	253
	1.14 (1.01–1.29)
	0.035

	Additional adjustment for CKM stage
	Cumulative TyG–VLR
	3347
	253
	1.11 (0.98–1.26)
	0.114

	Alternative status–based covariate model
	Baseline TyG–VLR
	3347
	253
	1.17 (1.03–1.32)
	0.015

	Alternative status–based covariate model
	Cumulative TyG–VLR
	3347
	253
	1.14 (1.00–1.30)
	0.047

	Unwinsorized exposure
	Baseline TyG–VLR
	3347
	253
	1.31 (1.04–1.65)
	0.024

	Unwinsorized exposure
	Cumulative TyG–VLR
	3347
	253
	1.12 (0.96–1.29)
	0.142

	Strict stroke definition: diagnosis plus treatment
	Baseline TyG–VLR
	3347
	130
	1.07 (0.90–1.27)
	0.467

	Strict stroke definition: diagnosis plus treatment
	Cumulative TyG–VLR
	3347
	130
	1.07 (0.89–1.28)
	0.479



Supplementary Table S12. Locations of the 3-, 4-, and 5-knot restricted cubic spline knots for baseline and cumulative TyG-VLR in SD and original exposure units.
	Exposure
	Scheme
	Knot
	Percentile
	Knot, SD units
	Knot, original units

	Baseline TyG–VLR
	3 knots
	1
	10.00
	-1.162
	34392

	Baseline TyG–VLR
	3 knots
	2
	50.00
	-0.177
	88636

	Baseline TyG–VLR
	3 knots
	3
	90.00
	1.349
	172681

	Baseline TyG–VLR
	4 knots (primary)
	1
	5.000
	-1.364
	23249

	Baseline TyG–VLR
	4 knots (primary)
	2
	35.00
	-0.542
	68539

	Baseline TyG–VLR
	4 knots (primary)
	3
	65.00
	0.219
	110456

	Baseline TyG–VLR
	4 knots (primary)
	4
	95.00
	1.920
	204128

	Baseline TyG–VLR
	5 knots
	1
	5.000
	-1.364
	23249

	Baseline TyG–VLR
	5 knots
	2
	27.50
	-0.714
	59087

	Baseline TyG–VLR
	5 knots
	3
	50.00
	-0.177
	88636

	Baseline TyG–VLR
	5 knots
	4
	72.50
	0.461
	123784

	Baseline TyG–VLR
	5 knots
	5
	95.00
	1.920
	204128

	Cumulative TyG–VLR
	3 knots
	1
	10.00
	-1.186
	145001

	Cumulative TyG–VLR
	3 knots
	2
	50.00
	-0.132
	357952

	Cumulative TyG–VLR
	3 knots
	3
	90.00
	1.301
	647400

	Cumulative TyG–VLR
	4 knots (primary)
	1
	5.000
	-1.388
	104155

	Cumulative TyG–VLR
	4 knots (primary)
	2
	35.00
	-0.485
	286607

	Cumulative TyG–VLR
	4 knots (primary)
	3
	65.00
	0.258
	436565

	Cumulative TyG–VLR
	4 knots (primary)
	4
	95.00
	1.863
	760880

	Cumulative TyG–VLR
	5 knots
	1
	5.000
	-1.388
	104155

	Cumulative TyG–VLR
	5 knots
	2
	27.50
	-0.681
	247064

	Cumulative TyG–VLR
	5 knots
	3
	50.00
	-0.132
	357952

	Cumulative TyG–VLR
	5 knots
	4
	72.50
	0.487
	482939

	Cumulative TyG–VLR
	5 knots
	5
	95.00
	1.863
	760880



Supplementary Table S13. Overall and nonlinear likelihood-ratio tests from restricted cubic spline models using 3, 4, or 5 knots.
	Exposure
	Scheme
	n
	Events
	Reference, SD
	Reference, original units
	P overall
	P nonlinearity
	AIC

	Baseline TyG–VLR
	3 knots
	3347
	253
	-0.177
	88636
	0.054
	0.396
	3913

	Baseline TyG–VLR
	4 knots (primary)
	3347
	253
	-0.177
	88636
	0.053
	0.276
	3913

	Baseline TyG–VLR
	5 knots
	3347
	253
	-0.177
	88636
	0.081
	0.361
	3915

	Cumulative TyG–VLR
	3 knots
	3347
	253
	-0.132
	357952
	0.066
	0.138
	3914

	Cumulative TyG–VLR
	4 knots (primary)
	3347
	253
	-0.132
	357952
	0.073
	0.154
	3914

	Cumulative TyG–VLR
	5 knots
	3347
	253
	-0.132
	357952
	0.034
	0.065
	3913



Supplementary Table S14. Profile-likelihood change points and segment-specific hazard ratios from exploratory piecewise Cox models for baseline and cumulative TyG-VLR.
	Exposure
	Segment
	n
	Events
	Change point, SD
	Change point, original units
	HR (95% CI)
	P value
	Linear vs piecewise LRT P

	Baseline TyG–VLR
	Below change point
	3347
	253
	0.931
	149636
	1.29 (1.06–1.58)
	0.012
	0.152

	Baseline TyG–VLR
	Above change point
	3347
	253
	0.931
	149636
	0.96 (0.72–1.28)
	0.776
	0.152

	Cumulative TyG–VLR
	Below change point
	3347
	253
	0.551
	495895
	1.37 (1.07–1.74)
	0.011
	0.056

	Cumulative TyG–VLR
	Above change point
	3347
	253
	0.551
	495895
	0.92 (0.71–1.19)
	0.522
	0.056


Change points were selected by maximizing the profile likelihood in a two-segment Cox model and are distinct from the prespecified RCS knots. Segment-specific HRs are reported per 1-SD higher exposure; the likelihood-ratio P value compares the piecewise model with a single linear exposure term.
Supplementary Table S15. Formal tests of continuous and categorical age interaction with baseline and cumulative TyG-VLR.
	Exposure
	Interaction
	n
	Events
	P for interaction

	Baseline TyG–VLR
	Continuous exposure x continuous age
	3347
	253
	0.796

	Baseline TyG–VLR
	Exposure quartile x age group
	3347
	253
	0.519

	Cumulative TyG–VLR
	Continuous exposure x continuous age
	3347
	253
	0.729

	Cumulative TyG–VLR
	Exposure quartile x age group
	3347
	253
	0.572



Supplementary Table S16A. CKM-stage-group-stratified associations of continuous baseline and cumulative TyG-VLR with incident stroke.
	Exposure
	CKM group
	n
	Events
	HR (95% CI)
	P value

	Baseline TyG–VLR
	Stages 0–2
	1887
	92
	1.30 (1.04–1.64)
	0.024

	Baseline TyG–VLR
	Stages 3–4
	1460
	161
	1.09 (0.94–1.26)
	0.247

	Cumulative TyG–VLR
	Stages 0–2
	1887
	92
	1.29 (1.02–1.63)
	0.037

	Cumulative TyG–VLR
	Stages 3–4
	1460
	161
	1.06 (0.91–1.23)
	0.485



Supplementary Table S16B. Formal TyG-VLR-by-CKM-stage-group interaction tests for baseline and cumulative exposure.
	Exposure
	n
	Events
	P for interaction

	Baseline TyG–VLR
	3347
	253
	0.045

	Cumulative TyG–VLR
	3347
	253
	0.061


CKM-stage analyses are exploratory because stage is a composite context variable and may lie partly on the exposure–outcome pathway.
Supplementary Table S17A. Wave 1 characteristics of participants included in the final landmark cohort compared with those excluded because 2015 exposure components were unavailable.
	Wave 1 variable
	Included n
	Included mean/proportion
	Included SD
	Missing-2015 n
	Missing-2015 mean/proportion
	Missing-2015 SD
	SMD

	age_w1_rev
	5226
	58.54
	8.508
	3174
	60.62
	10.47
	-0.218

	bmi_w1_rev
	5226
	24.43
	35.79
	3174
	23.36
	8.224
	0.041

	waist_w1_rev
	5226
	84.58
	12.31
	3174
	83.84
	13.02
	0.058

	sbp_w1_rev
	5203
	128.01
	20.70
	3140
	131.06
	22.34
	-0.142

	dbp_w1_rev
	5203
	74.94
	12.07
	3141
	75.67
	12.43
	-0.060

	tg_w1_rev
	5226
	132.90
	98.50
	3174
	129.65
	93.44
	0.034

	glu_w1_rev
	5226
	109.31
	33.96
	3174
	111.43
	41.38
	-0.056

	hdl_w1_rev
	5226
	51.08
	15.24
	3174
	51.52
	15.31
	-0.029

	ldl_w1_rev
	5226
	116.48
	34.38
	3174
	117.22
	35.54
	-0.021

	crp_w1_rev
	5226
	2.416
	6.692
	3174
	3.297
	9.077
	-0.110

	tyg_vlr_w1_rev
	5226
	100258
	159381
	3174
	99174
	71026
	0.009

	sex_lm: Female
	5226
	0.555
	
	3174
	0.520
	
	0.072

	sex_lm: Male
	5226
	0.445
	
	3174
	0.480
	
	-0.072



Supplementary Table S17B. Inverse-probability-of-selection-weighted Cox estimates for continuous baseline and cumulative TyG-VLR.
	Exposure
	n
	Events
	Weighted HR (95% CI)
	P value

	Baseline TyG–VLR
	3332
	249
	1.18 (1.05–1.33)
	0.007

	Cumulative TyG–VLR
	3332
	249
	1.15 (1.02–1.31)
	0.026


The selection model used Wave 1 age, sex, BMI, waist, SBP, DBP, TG, fasting glucose, HDL-C, and LDL-C. Stabilized weights were trimmed at the 1st and 99th percentiles.
Supplementary Table S18. Cause-specific Cox hazard ratios and Fine-Gray subdistribution hazard ratios for continuous and quartile baseline and cumulative TyG-VLR, with death treated as a competing event.
	Analysis
	Exposure
	Contrast
	n
	Strokes
	Competing deaths
	HR/sHR (95% CI)
	P value

	Cause–specific Cox
	Baseline TyG–VLR
	Per 1–SD
	3347
	253
	96
	1.15 (1.02–1.30)
	0.023

	Cause–specific Cox
	Baseline TyG–VLR
	Q2 vs Q1
	3347
	253
	96
	1.10 (0.73–1.67)
	0.648

	Cause–specific Cox
	Baseline TyG–VLR
	Q3 vs Q1
	3347
	253
	96
	1.18 (0.78–1.77)
	0.434

	Cause–specific Cox
	Baseline TyG–VLR
	Q4 vs Q1
	3347
	253
	96
	1.62 (1.10–2.39)
	0.015

	Cause–specific Cox
	Baseline TyG–VLR
	P for trend
	3347
	253
	96
	1.18 (1.04–1.33)
	0.009

	Fine–Gray
	Baseline TyG–VLR
	Per 1–SD
	3347
	253
	96
	1.15 (1.02–1.29)
	0.023

	Fine–Gray
	Baseline TyG–VLR
	Q2 vs Q1
	3347
	253
	96
	1.10 (0.73–1.67)
	0.643

	Fine–Gray
	Baseline TyG–VLR
	Q3 vs Q1
	3347
	253
	96
	1.18 (0.78–1.77)
	0.436

	Fine–Gray
	Baseline TyG–VLR
	Q4 vs Q1
	3347
	253
	96
	1.61 (1.08–2.38)
	0.018

	Fine–Gray
	Baseline TyG–VLR
	P for trend
	3347
	253
	96
	1.17 (1.04–1.33)
	0.013

	Cause–specific Cox
	Cumulative TyG–VLR
	Per 1–SD
	3347
	253
	96
	1.13 (0.99–1.28)
	0.072

	Cause–specific Cox
	Cumulative TyG–VLR
	Q2 vs Q1
	3347
	253
	96
	1.30 (0.84–2.02)
	0.243

	Cause–specific Cox
	Cumulative TyG–VLR
	Q3 vs Q1
	3347
	253
	96
	1.80 (1.19–2.72)
	0.006

	Cause–specific Cox
	Cumulative TyG–VLR
	Q4 vs Q1
	3347
	253
	96
	1.67 (1.09–2.55)
	0.018

	Cause–specific Cox
	Cumulative TyG–VLR
	P for trend
	3347
	253
	96
	1.18 (1.04–1.34)
	0.011

	Fine–Gray
	Cumulative TyG–VLR
	Per 1–SD
	3347
	253
	96
	1.12 (0.99–1.27)
	0.064

	Fine–Gray
	Cumulative TyG–VLR
	Q2 vs Q1
	3347
	253
	96
	1.30 (0.84–2.01)
	0.241

	Fine–Gray
	Cumulative TyG–VLR
	Q3 vs Q1
	3347
	253
	96
	1.79 (1.18–2.71)
	0.006

	Fine–Gray
	Cumulative TyG–VLR
	Q4 vs Q1
	3347
	253
	96
	1.66 (1.09–2.53)
	0.018

	Fine–Gray
	Cumulative TyG–VLR
	P for trend
	3347
	253
	96
	1.18 (1.04–1.33)
	0.009


All models used the Model 4 covariates: age, sex, marital status, education, residence, smoking, drinking, physical activity, systolic and diastolic blood pressure, diabetes, eGFR, and landmark antihypertensive, glucose-lowering/insulin, and lipid-lowering medication. The modifiable biochemical and adiposity components embedded in TyG-VLR were excluded. Fine-Gray estimates are subdistribution hazard ratios (sHRs), with death without a reported post-landmark stroke treated as a competing event. CI, confidence interval; HR, hazard ratio; sHR, subdistribution hazard ratio; TyG-VLR, triglyceride glucose-visceral lipoprotein composite.
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