Table S1. Distribution of missing data for the variables in the TCBI analysis population.
	Variable
	Missing Count
	Missing Proportion (%)

	Age
	0
	0.0

	TC
	0
	0.0

	Dyslipidemia treatment
	98
	1.34

	Antihypertensive medication
	23
	0.51

	Antidiabetic medication
	43
	0.96

	eGFR
	4
	0.09

	Gender
	0
	0.0

	Residence
	0
	0.0

	Education level
	0
	0.0

	Marital status
	0
	0.0

	Smoking status
	6
	0.13

	CRP
	0
	0.0

	Drinking status
	2
	0.04

	DBP
	28
	0.63

	SBP
	27
	0.60

	LDL-C
	8
	0.18

	HDL-C
	0
	0.0

	TG
	0
	0.0

	Hypertension
	23
	0.31

	Diabetes
	42
	0.94















Table S2a. Multicollinearity assessment: Variance inflation factors (VIF) for the continuous CumTCBI model.
	
	GVIF
	Df
	GVIF^(1/(2*Df)

	Cumulative TCBI
	1.086
	1
	1.042

	Gender
	2.562
	1
	1.600

	Residence
	1.054
	1
	1.027

	Education level
	1.301
	3
	1.045

	Marital status
	1.082
	1
	1.040

	Smoking status
	2.138
	2
	1.209

	Drinking status
	1.498
	2
	1.106

	Diabetes
	1.030
	1
	1.015

	Hypertension
	1.074
	1
	1.036

	Age
	1.227
	1
	1.108


GVIF, generalized variance inflation factor; Df, degree of freedom; TCBI, triglyceride–total cholesterol–body weight index.
All variables had GVIF^(1/(2*Df)) < 2, indicating no significant multicollinearity.


Table S2b. Multicollinearity diagnostics (GVIF) for the model with cumulative TCBI quartiles.
	
	GVIF
	Df
	GVIF^(1/(2*Df)

	CumTCBI , categories
	1.079
	2
	1.019

	Gender
	2.564
	1
	1.601

	Residence
	1.052
	1
	1.026

	Education level
	1.301
	3
	1.045

	Marital status
	1.082
	1
	1.040

	Smoking status
	2.140
	2
	1.209

	Drinking status
	1.499
	2
	1.106

	Diabetes
	1.029
	1
	1.015

	Hypertension
	1.071
	1
	1.035

	Age
	1.225
	1
	1.107


GVIF, generalized variance inflation factor; Df, degree of freedom; TCBI, triglyceride–total cholesterol–body weight index.
All variables had GVIF^(1/(2*Df)) < 2, indicating no significant multicollinearity.




Table S2c. Multicollinearity diagnostics (GVIF) for the model with TCBI-based clusters.
	
	GVIF
	Df
	GVIF^(1/(2*Df)

	Cluster
	1.060
	1
	1.029

	Gender
	2.558
	1
	1.599

	Residence
	1.050
	1
	1.025

	Education level
	1.300
	3
	1.045

	Marital status
	1.082
	1
	1.040

	Smoking status
	2.139
	2
	1.209

	Drinking status
	1.497
	2
	1.106

	Diabetes
	1.027
	1
	1.014

	Hypertension
	1.064
	1
	1.032

	Age
	1.220
	1
	1.105


GVIF, generalized variance inflation factor; Df, degree of freedom; TCBI, triglyceride–total cholesterol–body weight index.
All variables had GVIF^(1/(2*Df)) < 2, indicating no significant multicollinearity
Table S3. Sensitivity analysis: Association between cumulative TCBI with incident stroke across CKM syndrome stages 0–3 (without imputation).
	Variable
	Model1
	Model2
	Model3

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

	Cluster
	
	
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.68 (1.35 ~ 2.09)
	<.001
	1.81 (1.45 ~ 2.26)
	<.001
	1.66 (1.32 ~ 2.09)
	0.001

	Cumulative_ TCBI
	
	
	
	
	
	

	Continuous
	1.12 (1.07 ~ 1.17)
	<.001
	1.14 (1.09 ~ 1.19)
	<.001
	1.12 (1.07 ~ 1.17)
	<.001

	CumTCBI, categories
	
	
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.85 (1.37 ~ 2.49)
	<.001
	1.89 (1.40 ~ 2.55)
	<.001
	1.83 (1.35 ~ 2.48)
	<.001

	T3
	2.22 (1.66 ~ 2.98)
	<.001
	2.45 (1.82 ~ 3.30)
	<.001
	2.18 (1.60 ~ 2.96)
	<.001

	P for trend
	
	<.001
	
	<.001
	
	<.001


OR: Odds ratio, CI: Confidence interval
Model1: Crude
Model2: adjust for age, gender.
Model3: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes.










Table S4. Sensitivity analysis: Association between cumulative TCBI and incidental stroke: Results from Cox proportional hazards regression models.
	Variable
	Model1
	Model2
	Model3

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

	Cluster
	
	
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.64 (1.33 ~ 2.02)
	<.001
	1.76 (1.42 ~ 2.18)
	<.001
	1.62 (1.30 ~ 2.01)
	0.001

	Cumulative_ TCBI
	
	
	
	
	
	

	Continuous
	1.11 (1.07 ~ 1.16)
	<.001
	1.13 (1.09 ~ 1.18)
	<.001
	1.11 (1.07 ~ 1.16)
	<.001

	CumTCBI, categories
	
	
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.81 (1.35 ~ 2.42)
	<.001
	1.85 (1.38 ~ 2.47)
	<.001
	1.79 (1.33 ~ 2.39)
	<.001

	T3
	2.17 (1.64 ~ 2.88)
	<.001
	2.39 (1.80 ~ 3.19)
	<.001
	2.13 (1.59 ~ 2.86)
	<.001

	P for trend
	
	<.001
	
	<.001
	
	<.001


HR: Hazard Ratio, CI: Confidence Interval
Model1: Crude
Model2: adjust for age, gender.
Model3: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes.










Table S5. Sensitivity Analysis of excluding participants with antihyperlipidemic agents、antidiabetic agents, and antihypertension agents.
	Variable
	Model1
	Model2
	Model3

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

	Cluster
	
	
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.62 (1.25 ~ 2.11)
	<.001
	1.78 (1.36 ~ 2.33)
	<.001
	1.83 (1.39 ~ 2.40)
	0.001

	Cumulative_ TCBI
	
	
	
	
	
	

	Continuous
	1.10 (1.05 ~ 1.16)
	<.001
	1.13 (1.07 ~ 1.19)
	<.001
	1.14 (1.08 ~ 1.20)
	<.001

	CumTCBI, categories
	
	
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.79 (1.27 ~ 2.51)
	<.001
	1.85 (1.31 ~ 2.61)
	<.001
	1.91 (1.35 ~ 2.70)
	<.001

	T3
	2.04 (1.45 ~ 2.88)
	<.001
	2.33 (1.64 ~ 3.31)
	<.001
	2.41 (1.69 ~ 3.44)
	<.001

	P for trend
	
	<.001
	
	<.001
	
	<.001


OR: Odds ratio, CI: Confidence interval
Model1: Crude
Model2: adjust for age, gender.
Model3: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes.










Table S6. Sensitivity Analysis: Association between cumulative TCBI and stroke risk among participants in CKM stages 1–3.
	Variable
	Model1
	Model2
	Model3

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

	Cluster
	
	
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.61 (1.28 ~ 2.01)
	<.001
	1.76 (1.40 ~ 2.21)
	<.001
	1.63 (1.29 ~ 2.06)
	0.001

	Cumulative_ TCBI
	
	
	
	
	
	

	Continuous
	1.11 (1.06 ~ 1.16)
	<.001
	1.13 (1.08 ~ 1.18)
	<.001
	1.11 (1.06 ~ 1.16)
	<.001

	CumTCBI, categories
	
	
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.76 (1.29 ~ 2.40)
	<.001
	1.84 (1.35 ~ 2.53)
	<.001
	1.79 (1.30 ~ 2.46)
	<.001

	T3
	2.09 (1.54 ~ 2.83)
	<.001
	2.37 (1.73 ~ 3.23)
	<.001
	2.12 (1.55 ~ 2.92)
	<.001

	P for trend
	
	<.001
	
	<.001
	
	<.001


OR: Odds ratio, CI: Confidence interval
Model1: Crude
Model2: adjust for age, gender.
Model3: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes.










Table S7. Sensitivity Analysis: Association between cumulative TCBI and stroke risk after additional adjustment for renal function (eGFR).
	Variable
	Model1
	Model2
	Model3

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

	Cluster
	
	
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.65 (1.32 ~ 2.05)
	<.001
	1.76 (1.41 ~ 2.21)
	<.001
	1.62 (1.29 ~ 2.04)
	0.001

	Cumulative_ TCBI
	
	
	
	
	
	

	Continuous
	1.12 (1.07 ~ 1.16)
	<.001
	1.14 (1.09 ~ 1.19)
	<.001
	1.12 (1.07 ~ 1.17)
	<.001

	CumTCBI, categories
	
	
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.80 (1.34 ~ 2.43)
	<.001
	1.87 (1.38 ~ 2.52)
	<.001
	1.81 (1.34 ~ 2.46)
	<.001

	T3
	2.16 (1.61 ~ 2.90)
	<.001
	2.38 (1.77 ~ 3.21)
	<.001
	2.12 (1.56 ~ 2.89)
	<.001

	P for trend
	
	<.001
	
	<.001
	
	<.001


OR: Odds ratio, CI: Confidence interval
Model1: adjust for eGFR
Model2: adjust for age, gender, eGFR.
Model3: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes, eGFR.









Table S8. Sensitivity analyses of the associations of cumulative TCBI and two-point TCBI patterns with incident stroke after separate adjustment for blood pressure, lipid measures, and BMI.
	Variable
	Model1
	Model2
	Model3

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

	Cluster
	
	
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.60 (1.27 ~ 2.02)
	<.001
	1.33 (1.03 ~ 1.72)
	0.029
	1.45 (1.13 ~ 1.86)
	0.003

	Cumulative_ TCBI
	
	
	
	
	
	

	Continuous
	1.11 (1.06 ~ 1.16)
	<.001
	1.08 (1.02 ~ 1.13)
	0.006
	1.10 (1.04 ~ 1.15)
	<.001

	CumTCBI, categories
	
	
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.80 (1.33 ~ 2.44)
	<.001
	1.61 (1.18 ~ 2.21)
	0.003
	1.70 (1.25 ~ 2.32)
	<.001

	T3
	2.09 (1.53 ~ 2.84)
	<.001
	1.67 (1.18 ~ 2.36)
	0.003
	1.87 (1.34 ~ 2.60)
	<.001

	P for trend
	
	<.001
	
	<.001
	
	<.001


OR: Odds ratio, CI: Confidence interval
Model1: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes, SBP, DBP.
Model2: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes, HDL, LDL.
Model3: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes, BMI.



Supplementary Table S9. Sensitivity analyses of the associations of cumulative TCBI and two-point TCBI patterns with incident stroke after comprehensive adjustment for conventional cardiometabolic factors or baseline CKM stage.

	Variable
	Model1
	Model2

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

	Cluster
	
	
	
	

	  cluster 1
	1.00 (Ref)
	
	1.00 (Ref)
	

	  cluster 2
	1.17 (0.90 ~ 1.53)
	0.249
	1.56 (1.23 ~ 1.98)
	<.001

	Cumulative_ TCBI
	
	
	
	

	Continuous
	1.04 (0.99 ~ 1.10)
	0.127
	1.11 (1.06 ~ 1.16)
	<.001

	CumTCBI, categories
	
	
	
	

	T1
	1.00 (Ref)
	
	1.00 (Ref)
	

	T2
	1.48 (1.07 ~ 2.03)
	0.017
	1.78 (1.31 ~ 2.42)
	<.001

	T3
	1.40 (0.97 ~ 2.01)
	0.071
	2.05 (1.48 ~ 2.82)
	<.001

	P for trend
	
	0.140
	
	<.001


OR: Odds ratio, CI: Confidence interval
Model1: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes, SBP, DBP, eGFR, HDL, LDL, BMI.
Model2: adjust for age, gender, residence, education level, marital status, smoking status, drinking status, hypertension, diabetes, CKM stage.

