SUPPLEMENTARY DESCRIPTION

Supplementary Table S1 Prevalence of hypertension and diabetes mellitus according to quartiles of TyG-related indices
	Characteristic
	Hypertension
	Diabetes

	
	N
	Diagnosed
	Χ2
	P-value
	N
	Diagnosed
	Χ2
	P-value

	TyG index
	
	
	52.119
	<0.001
	
	
	53.003
	<0.001

	Q1
	158
	65 (41.14)
	
	
	158
	12 (7.59)
	
	

	Q2
	158
	93 (58.86)
	
	
	158
	25 (15.82)
	
	

	Q3
	158
	108 (68.35)
	
	
	158
	35 (22.15)
	
	

	Q4
	158
	125 (79.11)
	
	
	158
	63 (39.87)
	
	

	TyG-BMI
	
	
	94.829
	<0.001
	
	
	29.417
	<0.001

	Q1
	158
	51 (32.28)
	
	
	158
	15 (9.49)
	
	

	Q2
	158
	99 (62.66)
	
	
	158
	30 (18.99)
	
	

	Q3
	158
	108 (68.35)
	
	
	158
	36 (22.78)
	
	

	Q4
	158
	133 (84.18)
	
	
	158
	54 (34.18)
	
	

	TyG-WC
	
	
	115.165
	<0.001
	
	
	46.447
	<0.001

	Q1
	158
	46 (29.11)
	
	
	158
	12 (7.59)
	
	

	Q2
	158
	94 (59.49)
	
	
	158
	22 (13.92)
	
	

	Q3
	158
	120 (75.95)
	
	
	158
	45 (28.48)
	
	

	Q4
	158
	131 (82.91)
	
	
	158
	56 (35.44)
	
	

	TyG-WHtR
	
	
	123.749
	<0.001
	
	
	54.737
	<0.001

	Q1
	158
	44 (27.85)
	
	
	158
	10 (6.33)
	
	

	Q2
	158
	96 (60.76)
	
	
	158
	28 (17.72)
	
	

	Q3
	158
	116 (73.42)
	
	
	158
	34 (21.52)
	
	

	Q4
	158
	135 (85.44)
	
	
	158
	63 (39.87)
	
	


Notes: Data are presented as n (%).The prevalence of hypertension and diabetes across different quartile groups was compared using Pearson's Chi-squared test. Bold values indicate statistical significance (P < 0.05).

Abbreviations: TyG, triglyceride-glucose index; TyG-BMI, triglyceride glucose-body mass index; TyG-WC, triglyceride glucose-waist circumference; TyG-WHtR, triglyceride glucose-waist-to-height ratio; Q, quartile.
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Supplementary Figure S1. Restricted cubic spline plots of the associations between TyG parameters and the risk of hypertension and diabetes using the full dataset (0-100% range). 

Note: The plots illustrate the dose-response relationships of the TyG index, TyG-BMI, TyG-WC, and TyG-WHtR with incident hypertension without data truncation, including extreme values. Solid red lines represent the multivariable-adjusted hazard ratios, and shaded areas represent the 95% confidence intervals.
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Supplementary Figure S2. Sensitivity analysis: Restricted cubic spline plots of the associations between TyG parameters and the risk of hypertension and diabetes using data truncated at the 5th and 95th percentiles. 

Note: As a sensitivity analysis, data were restricted to the 5th–95th percentile range to examine the robustness of the associations between TyG parameters and incident diabetes after excluding potential outliers. The adjustment covariates are consistent with the main analysis. Solid red lines indicate hazard ratios, and shaded areas indicate 95% confidence intervals.
Supplementary Table S2 Feature selection results for Hypertension and Diabetes using LASSO regression and Boruta algorithm 

	Outcome
	Variable
	Boruta Decision
	Boruta Mean Imp.
	LASSO Coefficient

	Hypertension
	Age
	Confirmed
	37.84 
	0.070 

	
	BMI
	Confirmed
	34.17 
	0.307 

	
	Dyslipidemia
	Confirmed
	30.82 
	-1.635 

	
	Diabetes History
	Confirmed
	7.92 
	-0.344 

	
	Sex
	Confirmed
	7.13 
	-0.498 

	
	Education
	Confirmed
	5.99 
	-0.179 

	
	Coffee Consumption
	Confirmed
	5.93 
	Not selected

	
	Marital Status
	Rejected
	2.64 
	-0.341 

	
	Alcohol Consumption
	Rejected
	1.25 
	-0.339 

	
	Tea Consumption
	Rejected
	1.14 
	Not selected

	
	Sleep Duration
	Rejected
	-0.34 
	Mixed

	
	Smoking Status
	Rejected
	-0.29 
	Not selected

	
	Spicy Food
	Rejected
	-1.17 
	Not selected

	Diabetes
	Dyslipidemia
	Confirmed
	21.80 
	-1.637 

	
	Hypertension History
	Confirmed
	13.70 
	-0.547 

	
	BMI
	Confirmed
	12.49 
	0.107 

	
	Age
	Confirmed
	10.43 
	0.022 

	
	Sex
	Confirmed
	6.67 
	0.070 

	
	Marital Status
	Confirmed
	4.23 
	-0.186 

	
	Alcohol Consumption
	Confirmed
	3.06 
	0.054 

	
	Education Level
	Confirmed
	2.85 
	Not selected

	
	Sleep Duration
	Rejected
	1.36 
	Mixed

	
	Smoking Status
	Rejected
	1.19 
	Not selected

	
	Spicy Food
	Rejected
	0.36 
	-0.016 

	
	Tea Consumption
	Rejected
	-0.11 
	Not selected

	
	Coffee Consumption
	Rejected
	-0.52 
	Not selected


Note: "Boruta Mean Imp." refers to the mean importance Z-score. "Confirmed" indicates predictors significantly better than random shadow attributes. LASSO coefficients are presented for the optimal lambda; "Not selected" indicates the coefficient was shrunk to zero.
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Supplementary Figure 3. Forest plot illustrating the predictive performance (AUC) of machine learning algorithms for hypertension and diabetes

Note: The dots represent the mean AUC values derived from cross-validation, and the horizontal lines  represent the 95% confidence intervals. The models are ordered by their predictive performance for each outcome.

