Supplementary Table 1. Definition and Categorization of Covariates from CHARLS and ELSA
	Variable
	CHARLS
	ELSA

	Age
	Continuous variable (years)
	Continuous variable (years)

	Gender
	Dichotomous: Male, Female
	Dichotomous: Male, Female

	Education level
	Categorized into "Less than lower secondary" and "Secondary or above".
	Categorized into "Less than lower secondary" and "Secondary or above".

	Marital status
	Categorized as "Married" (including cohabiting) and "Non-married" (widowed, divorced, etc.).
	Categorized as "Married" (including civil partnership) and "Non-married" (separated, divorced, etc.).

	Smoking status
	Dichotomous: No (never smoked), Yes (ever smoked)
	Dichotomous: No (never smoked), Yes (ever smoked)

	Drinking status
	Dichotomous: No (never drank), Yes (ever drank)
	Dichotomous: No (never drank), Yes (ever drank)

	Lipid-lowering medication use
	Dichotomous: No, Yes 
	Dichotomous: No, Yes

	BMI
	Continuous variable (kg/m²)
	Continuous variable (kg/m²)


Notes: All covariates were assessed at the baseline survey. The specific categorization for each cohort was adapted from the original datasets. Continuous variables were included as such in the models.Abbreviations: CHARLS, China Health and Retirement Longitudinal Study; ELSA, English Longitudinal Study of Ageing.


Supplementary Table 2. Results of multicollinearity diagnostics for covariates.
	Variable
	Variance Inflation Factor (VIF)

	Age
	1.11

	Gender
	1.55

	Education
	1.12

	Marital status
	1.10

	Smoking status
	1.49

	Drinking status
	1.40

	Lipid-lowering medication use
	1.06

	Body Mass Index (BMI)
	1.12


Notes: A Variance Inflation Factor (VIF) value < 5 is generally considered to indicate no significant multicollinearity.


Supplementary Table 3. Proportional hazards assumption test for the final stratified Cox proportional hazards model.
	Variable
	Chi-Square (χ²)
	df
	P-value

	TyG-NHHR (baseline)
	0.73
	1
	0.393

	Age
	0.12
	1
	0.727

	Gender
	3.91
	1
	0.048

	Education
	1.15
	1
	0.283

	Marital status
	1.45
	1
	0.228

	Smoking status
	1.53
	1
	0.216

	Body Mass Index (BMI)
	1.17
	1
	0.280

	Lipid-lowering medication use
	0.14
	1
	0.711

	GLOBAL
	9.18
	8
	0.328


Notes: The test was based on Schoenfeld residuals. The final model was stratified by drinking status to meet the assumption. A P-value > 0.05 suggests that the proportional hazards assumption is met. The GLOBAL P-value of 0.328 indicates that the assumption holds for the overall model.Abbreviations: df, degrees of freedom.


Supplementary Table 4. Comparison of predictive performance for incident cardiometabolic multimorbidity among TyG, NHHR, and TyG-NHHR indices.
	Model
	C-index (95% CI)
	AIC
	LRT χ²
	LRT P-value
	ΔC-index

	Model A (TyG)
	0.680 (0.666–0.694)
	22408.47
	86.309
	<0.001
	0.012

	Model B (NHHR)
	0.671 (0.657–0.685)
	22471.79
	22.994
	<0.001
	0.002

	Model C (TyG-NHHR)
	0.673 (0.658–0.687)
	22465.86
	28.920
	<0.001
	0.004


Notes:Data are presented as estimates with 95% confidence intervals (CIs) or absolute values.
Models were adjusted for age, gender, education, marital status, smoking status, drinking status (stratified), and lipid-lowering medication use.ΔC-index represents the change in the concordance index compared to the respective base model containing only covariates.LRT, Likelihood Ratio Test comparing the full model against the base model.AIC, Akaike Information Criterion (lower values indicate better model fit).Abbreviations:TyG, triglyceride-glucose index; NHHR, non-HDL-to-HDL cholesterol ratio; TyG-NHHR, product of TyG and NHHR; C-index, concordance index; CI, confidence interval; AIC, Akaike Information Criterion; LRT, likelihood ratio test.


Supplementary Table 5. Sensitivity Analyses for the Association Between Baseline TyG-NHHR Index and CMM.
	Analysis
	HR (95% CI)
	P-value

	Landmark analysis (2-year)
	1.017 (1.010-1.024)
	<0.001

	Discrete-time Cox model
	1.018 (1.011-1.024)
	<0.001


Notes: All models were adjusted for age, gender, education, marital status, smoking, drinking, use of lipid-lowering medication, and body mass index (BMI). The landmark analysis excluded participants who experienced an event or were censored within the first 2 years of follow-up. The discrete-time Cox model was implemented using a generalized linear model with a complementary log-log link to account for interval-censored data.Abbreviations: HR, Hazard Ratio; CI, Confidence Interval; TyG-NHHR, Triglyceride-glucose index and non-high-density lipoprotein cholesterol to high-density lipoprotein cholesterol ratio; CMM, Cardiometabolic multimorbidity.


