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Table 1. Variance Inflation Factors for Multicollinearity Assessment in the Initial Model.
	Variable
	VIF Value

	ALT (U/L)
	3.8

	AST (U/L)
	3.5

	Gender
	2.6

	SBP (mmHg)
	2.2

	Scr (μmol/L)
	2.2

	DBP (mmHg)
	2.1

	BMI (kg/m²)
	1.4

	Age (years)
	1.3

	Smoking Status
	1.3

	BUN (mmol/L)
	1.2

	Drinking Status
	1.1

	FPG (mmol/L)
	1.0

	Family History of diabetes
	1.0


Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; SBP, systolic blood pressure; Scr, serum creatinine; DBP, diastolic blood pressure; BMI, body mass index; BUN, blood urea nitrogen; FPG, fasting plasma glucose.
Note: Variance inflation factor (VIF) was calculated as VIF = 1/(1-R²), where R² was obtained from the regression of each variable on all other variables. Variables are arranged in descending order of VIF values. A VIF ≥ 5 was considered to indicate significant multicollinearity. In this initial assessment, all variables showed VIF values < 5, suggesting no significant multicollinearity among the variables.









[bookmark: OLE_LINK23]Table S2. Participant Characteristics Across CRI-I Quartiles
	Characteristics
	Q1 (n=24286)
	Q2 (n=24275)
	Q3 (n=24299)
	Q4 (n=24291)
	P-value

	Age, years
	39.3 ± 11.2
	41.7 ± 11.9
	44.0 ± 12.7
	46.1 ± 12.9
	<0.001

	Gender, n (%)
	
	
	
	
	<0.001

	Male
	8002 (32.9)
	11208 (46.2)
	13708 (56.4)
	16780 (69.1)
	

	Female
	16284 (67.1)
	13067 (53.8)
	10591 (43.6)
	7511 (30.9)
	

	BMI, kg/m2
	21.4 ± 2.7
	22.7 ± 3.0
	23.5 ± 3.1
	24.5 ± 3.0
	<0.001

	SBP, mmHg
	113.4 ± 14.8
	116.9 ± 15.7
	119.4 ± 16.2
	121.8 ± 16.1
	<0.001

	DBP, mmHg
	70.6 ± 10.0
	72.8 ± 10.4
	74.5 ± 10.7
	76.5 ± 10.8
	<0.001

	FPG, mmol/L
	4.7 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	<0.001

	TC, mmol/L
	4.2 ± 0.7
	4.5 ± 0.7
	4.8 ± 0.8
	5.2 ± 0.8
	<0.001

	TG, mmol/L
	0.7 (0.6-1.0)
	0.9 (0.7-1.3)
	1.2 (0.8-1.6)
	1.6 (1.1-2.1)
	<0.001

	HDL-C, mmol/L
	1.6 ± 0.3
	1.5 ± 0.2
	1.3 ± 0.2
	1.1 ± 0.2
	<0.001

	LDL-C, mmol/L
	2.3 ± 0.5
	2.6 ± 0.5
	2.8 ± 0.6
	3.1 ± 0.6
	<0.001

	ALT, U/L
	14.0 (11.0-20.0)
	16.0 (12.0-23.4)
	18.4 (13.2-27.1)
	22.3 (15.9-33.1)
	<0.001

	AST, U/L
	20.7 (17.0-25.2)
	21.4 (17.5-26.1)
	22.5 (18.3-27.8)
	23.6 (19.2-29.3)
	<0.001

	BUN, mmol/L
	4.4 ± 1.1
	4.6 ± 1.1
	4.7 ± 1.2
	4.8 ± 1.1
	<0.001

	Scr, μmol/L
	64.4 ± 14.8
	68.8 ± 15.4
	71.9 ± 16.1
	73.5 ± 14.9
	<0.001

	CRI-I
	2.6 ± 0.2
	3.1 ± 0.1
	3.6 ± 0.2
	4.7 ± 0.6
	<0.001

	CRI-I
	1.4 ± 0.2
	1.8 ± 0.2
	2.1 ± 0.2
	2.8 ± 0.5
	<0.001

	AIP
	-0.3 ± 0.2
	-0.2 ± 0.2
	-0.1 ± 0.2
	0.1 ± 0.2
	<0.001

	AI
	1.6 ± 0.2
	2.1 ± 0.1
	2.6 ± 0.2
	3.7 ± 0.6
	<0.001

	LCI
	4.3 (3.0-6.0)
	7.5 (5.4-10.5)
	11.9 (8.3-16.9)
	22.7 (15.6-32.7)
	<0.001

	CHOL INDEX
	0.6 ± 0.4
	1.1 ± 0.3
	1.5 ± 0.4
	2.0 ± 0.5
	<0.001

	Smoking Status, n (%)
	
	
	
	
	<0.001

	[bookmark: _Hlk194011790] Current smoker
	1994 (8.2)
	3056 (12.6)
	4116 (16.9)
	5820 (24.0)
	

	 Ever smoker
	491 (2.0)
	712 (2.9)
	910 (3.7)
	1034 (4.3)
	

	 Never smoker
	21801 (89.8)
	20507 (84.5)
	19273 (79.3)
	17437 (71.8)
	

	Drinking Status, n (%)
	
	
	
	
	<0.001

	 Current drinker
	357 (1.5)
	450 (1.9)
	468 (1.9)
	540 (2.2)
	

	 Ever drinker
	2647 (10.9)
	3233 (13.3)
	3652 (15.0)
	3784 (15.6)
	

	 Never drinker
	21282 (87.6)
	20592 (84.8)
	20179 (83.0)
	19967 (82.2)
	

	Family History of Diabetes, n (%)
	
	
	
	
	0.487

	No
	23773 (97.9)
	23745 (97.8)
	23775 (97.8)
	23730 (97.7)
	

	Yes
	513 (2.1)
	530 (2.2)
	524 (2.2)
	561 (2.3)
	


[bookmark: OLE_LINK24]Values are n(%), mean±SD or medians (quartiles)
BMI, body mass index; FPG, fasting plasma glucose; DBP, diastolic blood pressure; TC, total cholesterol; SBP, systolic blood pressure; TG, triglyceride; ALT, alanine aminotransferase; LDL-c, low-density lipid cholesterol; AST, aspartate aminotransferase; HDL-c, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; Scr, serum creatinine; CRI-I, Castelli's Risk Index I; CRI-II, Castelli's Risk Index II; AIP, Atherogenic Index of Plasma; AI, Atherogenic Index; LCI, Lipoprotein Combine Index; CHOLINDEX, Cholesterol Index



[bookmark: OLE_LINK25]Table S3. Participant Characteristics Across CRI-II Quartiles 
	Characteristics
	Q1 (n=24226)
	Q2 (n=24343)
	Q3 (n=24276)
	Q4 (n=24306)
	P-value

	Age, years
	39.6 ± 11.3
	41.7 ± 12.1
	43.8 ± 12.5
	46.0 ± 12.9
	<0.001

	Gender, n (%)
	
	
	
	
	<0.001

	Male
	8471 (35.0)
	11071 (45.5)
	13797 (56.8)
	16359 (67.3)
	

	Female
	15755 (65.0)
	13272 (54.5)
	10479 (43.2)
	7947 (32.7)
	

	BMI, kg/m2
	21.6 ± 2.9
	22.6 ± 3.1
	23.5 ± 3.1
	24.4 ± 3.1
	<0.001

	SBP, mmHg
	113.9 ± 15.0
	116.7 ± 15.7
	119.4 ± 16.2
	121.5 ± 16.1
	<0.001

	DBP, mmHg
	70.9 ± 10.1
	72.7 ± 10.5
	74.5 ± 10.7
	76.2 ± 10.8
	<0.001

	FPG, mmol/L
	4.7 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	<0.001

	TC, mmol/L
	4.2 ± 0.7
	4.5 ± 0.7
	4.8 ± 0.8
	5.3 ± 0.8
	<0.001

	TG, mmol/L
	0.8 (0.6-1.0)
	0.9 (0.7-1.3)
	1.1 (0.8-1.6)
	1.5 (1.1-2.0)
	<0.001

	HDL-C, mmol/L
	1.6 ± 0.3
	1.4 ± 0.2
	1.3 ± 0.2
	1.2 ± 0.2
	<0.001

	LDL-C, mmol/L
	2.2 ± 0.4
	2.6 ± 0.4
	2.8 ± 0.5
	3.3 ± 0.6
	<0.001

	ALT, U/L
	14.4 (11.0-20.5)
	16.0 (12.0-23.5)
	18.6 (13.3-27.6)
	21.7 (15.3-32.3)
	<0.001

	AST, U/L
	20.9 (17.0-25.6)
	21.3 (17.5-26.3)
	22.3 (18.2-27.5)
	23.4 (19.0-29.0)
	<0.001

	BUN, mmol/L
	4.4 ± 1.1
	4.6 ± 1.2
	4.7 ± 1.2
	4.8 ± 1.2
	<0.001

	Scr, μmol/L
	64.8 ± 14.9
	68.6 ± 15.3
	71.7 ± 15.7
	73.5 ± 15.4
	<0.001

	CRI-I
	2.6 ± 0.3
	3.1 ± 0.3
	3.6 ± 0.3
	4.6 ± 0.6
	<0.001

	CRI-II
	1.4 ± 0.2
	1.8 ± 0.1
	2.1 ± 0.1
	2.8 ± 0.4
	<0.001

	AIP
	-0.3 ± 0.2
	-0.2 ± 0.2
	-0.0 ± 0.2
	0.1 ± 0.2
	<0.001

	AI
	1.6 ± 0.3
	2.1 ± 0.3
	2.6 ± 0.3
	3.6 ± 0.6
	<0.001

	LCI
	4.3 (3.0-6.2)
	7.4 (5.2-10.6)
	11.7 (8.1-17.0)
	21.5 (14.7-31.5)
	<0.001

	CHOL INDEX
	0.6 ± 0.3
	1.1 ± 0.2
	1.5 ± 0.3
	2.1 ± 0.4
	<0.001

	Smoking Status, n (%)
	
	
	
	
	<0.001

	 Current smoker
	2109 (8.7)
	3097 (12.7)
	4159 (17.1)
	5621 (23.1)
	

	 Ever smoker
	498 (2.1)
	708 (2.9)
	878 (3.6)
	1063 (4.4)
	

	 Never smoker
	21619 (89.2)
	20538 (84.4)
	19239 (79.3)
	17622 (72.5)
	

	Drinking Status, n (%)
	
	
	
	
	<0.001

	 Current drinker
	433 (1.8)
	445 (1.8)
	453 (1.9)
	484 (2.0)
	

	 Ever drinker
	2701 (11.1)
	3161 (13.0)
	3731 (15.4)
	3723 (15.3)
	

	 Never drinker
	21092 (87.1)
	20737 (85.2)
	20092 (82.8)
	20099 (82.7)
	

	Family History of Diabetes, n (%)
	
	
	
	
	0.714

	No
	23703 (97.8)
	23789 (97.7)
	23759 (97.9)
	23772 (97.8)
	

	Yes
	523 (2.2)
	554 (2.3)
	517 (2.1)
	534 (2.2)
	


Values are n(%), mean±SD or medians (quartiles)
BMI, body mass index; FPG, fasting plasma glucose; DBP, diastolic blood pressure; TC, total cholesterol; SBP, systolic blood pressure; TG, triglyceride; ALT, alanine aminotransferase; LDL-c, low-density lipid cholesterol; AST, aspartate aminotransferase; HDL-c, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; Scr, serum creatinine; CRI-I, Castelli's Risk Index I; CRI-II, Castelli's Risk Index II; AIP, Atherogenic Index of Plasma; AI, Atherogenic Index; LCI, Lipoprotein Combine Index; CHOLINDEX, Cholesterol Index



[bookmark: OLE_LINK27]Table S4. Participant Characteristics Across AIP Quartiles 
	Characteristics
	Q1 (n=24285)
	Q2 (n=24287)
	Q3 (n=24283)
	Q4 (n=24296)
	P-value

	Age, years
	39.4 ± 10.9
	41.9 ± 12.3
	44.1 ± 12.9
	45.8 ± 12.7
	<0.001

	Gender, n (%)
	
	
	
	
	<0.001

	Male
	6214 (25.6)
	10717 (44.1)
	14457 (59.5)
	18310 (75.4)
	

	Female
	18071 (74.4)
	13570 (55.9)
	9826 (40.5)
	5986 (24.6)
	

	BMI, kg/m²
	21.2 ± 2.5
	22.3 ± 2.9
	23.5 ± 3.0
	25.0 ± 3.0
	<0.001

	SBP, mmHg
	112.3 ± 14.4
	116.1 ± 15.4
	119.6 ± 16.1
	123.5 ± 15.9
	<0.001

	DBP, mmHg
	69.9 ± 9.7
	72.3 ± 10.1
	74.6 ± 10.6
	77.6 ± 10.8
	<0.001

	FPG, mmol/L
	4.7 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	<0.001

	TC, mmol/L
	4.5 ± 0.8
	4.6 ± 0.8
	4.8 ± 0.8
	4.9 ± 0.8
	<0.001

	TG, mmol/L
	0.6 (0.5-0.7)
	0.9 (0.8-1.0)
	1.2 (1.1-1.4)
	2.0 (1.7-2.5)
	<0.001

	HDL-C, mmol/L
	1.6 ± 0.3
	1.4 ± 0.2
	1.3 ± 0.2
	1.2 ± 0.2
	<0.001

	LDL-C, mmol/L
	2.5 ± 0.6
	2.7 ± 0.6
	2.8 ± 0.6
	2.8 ± 0.6
	<0.001

	ALT, U/L
	13.6 (10.8-18.4)
	15.7 (11.9-22.0)
	18.7 (13.7-27.0)
	24.7 (17.3-36.5)
	<0.001

	AST, U/L
	20.4 (16.9-24.9)
	21.1 (17.3-25.9)
	22.3 (18.1-27.5)
	24.4 (19.9-30.5)
	<0.001

	BUN, mmol/L
	4.6 ± 1.2
	4.6 ± 1.2
	4.7 ± 1.2
	4.7 ± 1.1
	<0.001

	Scr, μmol/L
	63.4 ± 13.6
	68.1 ± 15.7
	71.8 ± 15.6
	75.3 ± 15.2
	<0.001

	CRI-I
	2.8 ± 0.5
	3.2 ± 0.5
	3.6 ± 0.7
	4.3 ± 0.8
	<0.001

	CRI-II
	1.6 ± 0.4
	1.9 ± 0.4
	2.2 ± 0.5
	2.5 ± 0.6
	<0.001

	AIP
	-0.4 ± 0.1
	-0.2 ± 0.1
	-0.0 ± 0.1
	0.3 ± 0.1
	<0.001

	AI
	1.8 ± 0.5
	2.2 ± 0.5
	2.6 ± 0.7
	3.3 ± 0.8
	<0.001

	LCI
	4.4 ± 2.1
	7.9 ± 3.4
	13.3 ± 5.7
	26.9 ± 12.3
	<0.001

	CHOL INDEX
	0.9 ± 0.5
	1.2 ± 0.6
	1.5 ± 0.6
	1.7 ± 0.6
	<0.001

	Smoking Status, n (%)
	
	
	
	
	<0.001

	 Current smoker
	1482 (6.1)
	2743 (11.3)
	4280 (17.6)
	6481 (26.7)
	

	 Ever smoker
	354 (1.5)
	668 (2.8)
	963 (4.0)
	1162 (4.8)
	

	 Never smoker
	22449 (92.4)
	20876 (86.0)
	19040 (78.4)
	16653 (68.5)
	

	Drinking Status, n (%)
	
	
	
	
	<0.001

	 Current drinker
	222 (0.9)
	357 (1.5)
	488 (2.0)
	748 (3.1)
	

	 Ever drinker
	2094 (8.6)
	2976 (12.3)
	3679 (15.2)
	4567 (18.8)
	

	 Never drinker
	21969 (90.5)
	20954 (86.3)
	20116 (82.8)
	18981 (78.1)
	

	Family History of Diabetes, n (%)
	
	
	
	
	0.438

	No
	23767 (97.9)
	23744 (97.8)
	23773 (97.9)
	23739 (97.7)
	

	Yes
	518 (2.1)
	543 (2.2)
	510 (2.1)
	557 (2.3)
	


[bookmark: OLE_LINK31]Values are n(%), mean±SD or medians (quartiles)
BMI, body mass index; FPG, fasting plasma glucose; DBP, diastolic blood pressure; TC, total cholesterol; SBP, systolic blood pressure; TG, triglyceride; ALT, alanine aminotransferase; LDL-c, low-density lipid cholesterol; AST, aspartate aminotransferase; HDL-c, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; Scr, serum creatinine; CRI-I, Castelli's Risk Index I; CRI-II, Castelli's Risk Index II; AIP, Atherogenic Index of Plasma; AI, Atherogenic Index; LCI, Lipoprotein Combine Index; CHOLINDEX, Cholesterol Index

[bookmark: OLE_LINK32]Table S5. Participant Characteristics Across AI Quartiles 
	Characteristics
	Q1 (n=24286)
	Q2 (n=24275)
	Q3 (n=24299)
	Q4 (n=24291)
	P-value

	Age, years
	39.3 ± 11.2
	41.7 ± 11.9
	44.0 ± 12.7
	46.1 ± 12.9
	<0.001

	Gender, n (%)
	
	
	
	
	<0.001

	Male
	8002 (32.9)
	11208 (46.2)
	13708 (56.4)
	16780 (69.1)
	

	Female
	16284 (67.1)
	13067 (53.8)
	10591 (43.6)
	7511 (30.9)
	

	BMI, kg/m²
	21.4 ± 2.7
	22.7 ± 3.0
	23.5 ± 3.1
	24.5 ± 3.0
	<0.001

	SBP, mmHg
	113.4 ± 14.8
	116.9 ± 15.7
	119.4 ± 16.2
	121.8 ± 16.1
	<0.001

	DBP, mmHg
	70.6 ± 10.0
	72.8 ± 10.4
	74.5 ± 10.7
	76.5 ± 10.8
	<0.001

	FPG, mmol/L
	4.7 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	<0.001

	TC, mmol/L
	4.2 ± 0.7
	4.5 ± 0.7
	4.8 ± 0.8
	5.2 ± 0.8
	<0.001

	TG, mmol/L
	0.7 (0.6-1.0)
	0.9 (0.7-1.3)
	1.2 (0.8-1.6)
	1.6 (1.1-2.1)
	<0.001

	HDL-C, mmol/L
	1.6 ± 0.3
	1.5 ± 0.2
	1.3 ± 0.2
	1.1 ± 0.2
	<0.001

	LDL-C, mmol/L
	2.3 ± 0.5
	2.6 ± 0.5
	2.8 ± 0.6
	3.1 ± 0.6
	<0.001

	ALT, U/L
	14.0 (11.0-20.0)
	16.0 (12.0-23.4)
	18.4 (13.2-27.1)
	22.3 (15.9-33.1)
	<0.001

	AST, U/L
	20.7 (17.0-25.2)
	21.4 (17.5-26.1)
	22.5 (18.3-27.8)
	23.6 (19.2-29.3)
	<0.001

	BUN, mmol/L
	4.4 ± 1.1
	4.6 ± 1.1
	4.7 ± 1.2
	4.8 ± 1.1
	<0.001

	Scr, μmol/L
	64.4 ± 14.8
	68.8 ± 15.4
	71.9 ± 16.1
	73.5 ± 14.9
	<0.001

	CRI-I
	2.6 ± 0.2
	3.1 ± 0.1
	3.6 ± 0.2
	4.7 ± 0.6
	<0.001

	CRI-II
	1.4 ± 0.2
	1.8 ± 0.2
	2.1 ± 0.2
	2.8 ± 0.5
	<0.001

	AIP
	-0.3 ± 0.2
	-0.2 ± 0.2
	-0.1 ± 0.2
	0.1 ± 0.2
	<0.001

	AI
	1.6 ± 0.2
	2.1 ± 0.1
	2.6 ± 0.2
	3.7 ± 0.6
	<0.001

	LCI
	4.3 (3.0-6.0)
	7.5 (5.4-10.5)
	11.9 (8.3-16.9)
	22.7 (15.6-32.7)
	<0.001

	CHOL INDEX
	0.6 ± 0.4
	1.1 ± 0.3
	1.5 ± 0.4
	2.0 ± 0.5
	<0.001

	Smoking Status, n (%)
	
	
	
	
	<0.001

	 Current smoker
	1994 (8.2)
	3056 (12.6)
	4116 (16.9)
	5820 (24.0)
	

	 Ever smoker
	491 (2.0)
	712 (2.9)
	910 (3.7)
	1034 (4.3)
	

	 Never smoker
	21801 (89.8)
	20507 (84.5)
	19273 (79.3)
	17437 (71.8)
	

	Drinking Status, n (%)
	
	
	
	
	<0.001

	 Current drinker
	357 (1.5)
	450 (1.9)
	468 (1.9)
	540 (2.2)
	

	 Ever drinker
	2647 (10.9)
	3233 (13.3)
	3652 (15.0)
	3784 (15.6)
	

	 Never drinker
	21282 (87.6)
	20592 (84.8)
	20179 (83.0)
	19967 (82.2)
	

	Family History of Diabetes, n (%)
	
	
	
	
	0.487

	No
	23773 (97.9)
	23745 (97.8)
	23775 (97.8)
	23730 (97.7)
	

	Yes
	513 (2.1)
	530 (2.2)
	524 (2.2)
	561 (2.3)
	


Values are n(%), mean±SD or medians (quartiles)
BMI, body mass index; FPG, fasting plasma glucose; DBP, diastolic blood pressure; TC, total cholesterol; SBP, systolic blood pressure; TG, triglyceride; ALT, alanine aminotransferase; LDL-c, low-density lipid cholesterol; AST, aspartate aminotransferase; HDL-c, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; Scr, serum creatinine; CRI-I, Castelli's Risk Index I; CRI-II, Castelli's Risk Index II; AIP, Atherogenic Index of Plasma; AI, Atherogenic Index; LCI, Lipoprotein Combine Index; CHOLINDEX, Cholesterol Index



Table S6. Participant Characteristics Across LCI Quartiles 
	
Characteristics
	Q1 (n=24288)
	Q2 (n=24287)
	Q3 (n=24288)
	Q4 (n=24288)
	P-value

	Age, years
	38.0 ± 10.1
	41.4 ± 11.8
	44.4 ± 12.8
	47.2 ± 12.9
	<0.001

	Gender, n (%)
	
	
	
	
	<0.001

	Male
	7469 (30.8)
	10808 (44.5)
	14228 (58.6)
	17193 (70.8)
	

	Female
	16819 (69.2)
	13479 (55.5)
	10060 (41.4)
	7095 (29.2)
	

	BMI, kg/m²
	21.3 ± 2.6
	22.4 ± 2.9
	23.5 ± 3.0
	24.9 ± 3.0
	<0.001

	SBP, mmHg
	112.2 ± 14.0
	115.7 ± 15.3
	119.7 ± 16.0
	123.9 ± 16.3
	<0.001

	DBP, mmHg
	69.7 ± 9.6
	72.2 ± 10.2
	74.6 ± 10.5
	77.8 ± 10.9
	<0.001

	FPG, mmol/L
	4.7 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	4.9 ± 0.5
	<0.001

	TC, mmol/L
	4.1 ± 0.6
	4.5 ± 0.6
	4.9 ± 0.7
	5.4 ± 0.8
	<0.001

	TG, mmol/L
	0.6 ± 0.2
	0.9 ± 0.2
	1.3 ± 0.4
	2.1 ± 0.8
	<0.001

	HDL-C, mmol/L
	1.5 ± 0.3
	1.4 ± 0.3
	1.4 ± 0.3
	1.2 ± 0.3
	<0.001

	LDL-C. mmol/L
	2.2 ± 0.4
	2.6 ± 0.4
	2.9 ± 0.5
	3.2 ± 0.6
	<0.001

	ALT, U/L
	13.6 (10.7-18.5)
	15.8 (11.9-22.4)
	18.9 (13.7-27.0)
	24.1 (17.0-36.0)
	<0.001

	AST, U/L
	20.1 (16.6-24.5)
	21.1 (17.4-26.0)
	22.4 (18.2-27.4)
	24.6 (20.0-30.5)
	<0.001

	BUN, mmol/L
	4.5 ± 1.1
	4.6 ± 1.2
	4.7 ± 1.2
	4.8 ± 1.1
	<0.001

	Scr, μmol/L
	64.2 ± 14.0
	68.2 ± 15.8
	71.7 ± 15.4
	74.5 ± 15.5
	<0.001

	CRI-I
	2.7 ± 0.4
	3.2 ± 0.5
	3.6 ± 0.5
	4.4 ± 0.7
	<0.001

	CRI-II
	1.5 ± 0.3
	1.8 ± 0.3
	2.2 ± 0.4
	2.6 ± 0.6
	<0.001

	AIP
	-0.4 ± 0.1
	-0.2 ± 0.1
	-0.0 ± 0.1
	0.2 ± 0.2
	<0.001

	AI
	1.7 ± 0.4
	2.2 ± 0.5
	2.6 ± 0.5
	3.4 ± 0.7
	<0.001

	LCI
	3.7 ± 1.1
	7.2 ± 1.1
	12.8 ± 2.2
	28.9 ± 10.7
	<0.001

	CHOLINDEX
	0.7 ± 0.4
	1.1 ± 0.4
	1.5 ± 0.5
	2.0 ± 0.6
	<0.001

	Smoking Status, n (%)
	
	
	
	
	<0.001

	 Current smoker
	1716 (7.1)
	2844 (11.7)
	4227 (17.4)
	6199 (25.5)
	

	 Ever smoker
	444 (1.8)
	675 (2.8)
	921 (3.8)
	1107 (4.6)
	

	 Never smoker
	22128 (91.1)
	20768 (85.5)
	19140 (78.8)
	16982 (69.9)
	

	Drinking Status, n (%)
	
	
	
	
	<0.001

	 Current drinker
	241 (1.0)
	378 (1.6)
	488 (2.0)
	708 (2.9)
	

	 Ever drinker
	2345 (9.7)
	2977 (12.3)
	3721 (15.3)
	4273 (17.6)
	

	 Never drinker
	21702 (89.4)
	20932 (86.2)
	20079 (82.7)
	19307 (79.5)
	

	Family History of Diabetes, n (%)
	
	
	
	
	0.143

	No
	23796 (98.0)
	23722 (97.7)
	23760 (97.8)
	23745 (97.8)
	

	Yes
	492 (2.0)
	565 (2.3)
	528 (2.2)
	543 (2.2)
	


Values are n(%), mean±SD or medians (quartiles)
BMI, body mass index; FPG, fasting plasma glucose; DBP, diastolic blood pressure; TC, total cholesterol; SBP, systolic blood pressure; TG, triglyceride; ALT, alanine aminotransferase; LDL-c, low-density lipid cholesterol; AST, aspartate aminotransferase; HDL-c, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; Scr, serum creatinine; CRI-I, Castelli's Risk Index I; CRI-II, Castelli's Risk Index II; AIP, Atherogenic Index of Plasma; AI, Atherogenic Index; LCI, Lipoprotein Combine Index; CHOLINDEX, Cholesterol Index
Table S7. Participant Characteristics Across CHOLINDEX Quartiles 
	Characteristics
	Q1 (n=24161)
	Q2 (n=24314)
	Q3 (n=24158)
	Q4 (n=24518)
	P-value

	Age, years
	39.2 ± 11.0
	41.3 ± 11.8
	43.7 ± 12.5
	46.8 ± 13.1
	<0.001

	Gender, n (%)
	
	
	
	
	<0.001

	Male
	9182 (38.0)
	11857 (48.8)
	13595 (56.3)
	15064 (61.4)
	

	Female
	14979 (62.0)
	12457 (51.2)
	10563 (43.7)
	9454 (38.6)
	

	BMI, kg/m²
	21.7 ± 2.9
	22.7 ± 3.1
	23.5 ± 3.1
	24.2 ± 3.1
	<0.001

	SBP, mmHg
	114.0 ± 14.8
	116.7 ± 15.5
	119.0 ± 16.2
	121.8 ± 16.5
	<0.001

	DBP, mmHg
	71.0 ± 10.1
	72.8 ± 10.5
	74.3 ± 10.7
	76.2 ± 10.9
	<0.001

	FPG, mmol/L
	4.7 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	4.8 ± 0.5
	<0.001

	TC, mmol/L
	4.0 ± 0.6
	4.4 ± 0.6
	4.8 ± 0.6
	5.5 ± 0.7
	<0.001

	TG, mmol/L
	0.8 (0.6-1.1)
	0.9 (0.7-1.3)
	1.1 (0.8-1.6)
	1.4 (1.0-1.9)
	<0.001

	HDL-C, mmol/L
	1.5 ± 0.3
	1.4 ± 0.3
	1.3 ± 0.3
	1.3 ± 0.3
	<0.001

	LDL-C, mmol/L
	2.1 ± 0.4
	2.5 ± 0.3
	2.8 ± 0.3
	3.5 ± 0.5
	<0.001

	ALT, U/L
	14.6 (11.0-21.0)
	16.2 (12.0-24.0)
	18.4 (13.2-27.1)
	21.0 (15.0-31.6)
	<0.001

	AST, U/L
	20.9 (17.0-25.5)
	21.4 (17.5-26.3)
	22.2 (18.1-27.4)
	23.6 (19.1-29.1)
	<0.001

	BUN, mmol/L
	4.4 ± 1.1
	4.6 ± 1.1
	4.7 ± 1.2
	4.8 ± 1.2
	<0.001

	Scr, μmol/L
	65.6 ± 15.2
	69.2 ± 15.3
	71.2 ± 15.6
	72.6 ± 15.7
	<0.001

	CRI-I
	2.7 ± 0.4
	3.2 ± 0.4
	3.7 ± 0.5
	4.4 ± 0.7
	<0.001

	CRI-II
	1.4 ± 0.2
	1.8 ± 0.2
	2.2 ± 0.3
	2.8 ± 0.5
	<0.001

	AIP
	-0.3 ± 0.2
	-0.1 ± 0.3
	-0.1 ± 0.3
	0.1 ± 0.2
	<0.001

	AI
	1.7 ± 0.4
	2.2 ± 0.4
	2.7 ± 0.5
	3.4 ± 0.7
	<0.001

	LCI
	4.2 (3.0-6.1)
	7.3 (5.2-10.6)
	11.6 (8.1-16.9)
	21.2 (14.6-31.5)
	<0.001

	CHOL INDEX
	0.5 ± 0.3
	1.1 ± 0.1
	1.5 ± 0.1
	2.2 ± 0.4
	<0.001

	Smoking Status, n (%)
	
	
	
	
	<0.001

	 Current smoker
	2301 (9.5)
	3356 (13.8)
	4148 (17.2)
	5181 (21.1)
	

	 Ever smoker
	554 (2.3)
	737 (3.0)
	866 (3.6)
	990 (4.0)
	

	 Never smoker
	21306 (88.2)
	20221 (83.2)
	19144 (79.2)
	18347 (74.8)
	

	Drinking Status, n (%)
	
	
	
	
	<0.001

	 Current drinker
	426 (1.8)
	440 (1.8)
	456 (1.9)
	493 (2.0)
	

	 Ever drinker
	2807 (11.6)
	3261 (13.4)
	3613 (15.0)
	3635 (14.8)
	

	 Never drinker
	20928 (86.6)
	20613 (84.8)
	20089 (83.2)
	20390 (83.2)
	

	Family History of Diabetes, n (%)
	
	
	
	
	0.875

	No
	23634 (97.8)
	23777 (97.8)
	23617 (97.8)
	23995 (97.9)
	

	Yes
	527 (2.2)
	537 (2.2)
	541 (2.2)
	523 (2.1)
	











Figure S1. Age- and sex-specific incidence rates of prediabetes in the study population
Age- and sex-stratified analysis of prediabetes incidence rates across six age groups (<30, 30-40, 40-50, 50-60, 60-70, and >70 years). Data are presented as percentages for males (red bars), females (green bars), and the total population (blue bars). The analysis included 157,892 participants (78,945 males and 78,947 females). A significant age-dependent increase in prediabetes incidence was observed across all groups, with consistently higher rates in males compared to females across all age categories.

Figure S2. Kaplan-Meier survival curves stratified by atherogenicity indices quartiles during 5-year follow-up
Survival curves showing the probability of overall survival according to quartiles (Q1-Q4) of different biomarkers: (A) AI; (B) AIP; (C) CHOLINDEX; (D) CRI-I; (E) CRI-II; and (F) LCI. The x-axis shows the follow-up time in years, and the y-axis shows the cumulative prediabetes-free survival probability. Statistical significance was determined using the log-rank test, with p<0.001 for all comparisons between quartiles. 

