	Table S1. The 32 items used to construct the frailty index.

	No
	Description of the items
	Cut-off value

	1
	Self-reported physician diagnosed hypertension
	Yes = 1, No = 0

	2
	Self-reported physician diagnosed diabetes
	Yes = 1, No = 0

	3
	Self-reported physician diagnosed heart disease
	Yes = 1, No = 0

	4
	Self-reported physician diagnosed stroke
	Yes = 1, No = 0

	5
	Self-reported physician diagnosed cancer
	Yes = 1, No = 0

	6
	Self-reported physician diagnosed arthritis
	Yes = 1, No = 0

	7
	Self-reported physician diagnosed chronic lung disease
	Yes = 1, No = 0

	8
	Self-reported physician diagnosed asthma
	Yes = 1, No = 0

	9
	Self-reported physician diagnosed any emotional, nervous, or psychiatric problems
	Yes = 1, No = 0

	10
	Self-reported physician diagnosed memory-related disease
	Yes = 1, No = 0

	11
	Self-reported vision problems
	Yes = 1, No = 0

	12
	Self-reported hearing problems
	Yes = 1, No = 0 

	13
	Self-reported general health status
	Poor or fair = 1, excellent, very good, or good = 0

	14
	Difficulty with dressing
	Yes = 1, No = 0

	15
	Difficulty with bathing or showering
	Yes = 1, No = 0

	16
	Difficulty with eating
	Yes = 1, No = 0

	17
	Difficulty with getting in and out of bed
	Yes = 1, No = 0

	18
	Difficulty with using the toilet
	Yes = 1, No = 0

	19
	Difficulty with managing money
	Yes = 1, No = 0

	20
	Difficulty with taking medications
	Yes = 1, No = 0

	21
	Difficulty with shopping for groceries
	Yes = 1, No = 0

	22
	Difficulty with preparing meals
	Yes = 1, No = 0

	23
	Difficulty with doing housework
	Yes = 1, No = 0

	24
	Mobility: difficulty with walking 100 yards
	Yes = 1, No = 0

	25
	Mobility: difficulty with getting up from a chair after sitting for long periods
	Yes = 1, No = 0

	26
	Mobility: difficulty with climbing several flights of stairs without resting
	Yes = 1, No = 0

	27
	Mobility: difficulty with lifting or carrying weights over 10 pounds/jins
	Yes = 1, No = 0

	28
	Mobility: difficulty with picking up a coin from the table
	Yes = 1, No = 0

	29
	Mobility: difficulty with stooping, kneeling, or crouching
	Yes = 1, No = 0

	30
	Mobility: difficulty with reaching arms above shoulder level
	Yes = 1, No = 0

	31
	Depression: CESD-10 questionnaire
	CESD-10 ≤10 =0, >10 =1

	32
	Cognition: (memory test score + orientation test score) / 14
	Continuous, ranging from 0 to 1

	Depression is evaluated using the Center for Epidemiologic Studies Depression Scale (CESD). In the CHARLS, CESD-10 is used, and the total score ranges from 0 to 30. The memory score is the average of words that are not recalled in the immediate and delayed word recall tasks. The memory score ranges from 0 to 10. The orientation test comprises four questions about the day of the week, the month, the date of the month, and the year.




Table S2. Reclassification and discrimination improvement of CHG-FI compared with its components and established metabolic indices for incident cardiovascular outcomes.
	Comparator index
	IDI (95%CI), %
	NRI (95%CI), %

	CVD
	
	

	CHG-FI
	-
	-

	CHG
	0.48 (0.26–0.70)
	13.85 (7.27–20.42)

	FI
	0.20 (0.04–0.35)
	5.43 (-1.13–11.98)

	TyG
	0.25 (0.09–0.40)
	9.16 (2.60–15.72)

	AIP
	0.22 (0.08–0.37)
	11.02 (4.44–17.60)

	METS-IR
	0.47 (0.30–0.64)
	20.90 (14.33–27.46)

	Heart disease
	
	

	CHG-FI
	-
	-

	CHG
	0.13 (0.02–0.25)
	9.34 (2.09–16.58)

	FI
	0.03 (-0.04–0.10)
	0.64 (-6.58–7.86)

	TyG
	0.06 (-0.02–0.13)
	4.63 (-2.59–11.84)

	AIP
	0.04 (-0.02–0.09)
	6.86 (-0.39–14.11)

	METS-IR
	0.15 (0.06–0.24)
	18.98 (11.74–26.21)

	Stroke
	
	

	CHG-FI
	-
	-

	CHG
	0.79 (0.44–1.13)
	22.35 (12.40–32.29)

	FI
	0.38 (0.10–0.65)
	9.99 (0.19–19.80)

	TyG
	0.47 (0.22–0.72)
	14.48 (4.56–24.41)

	AIP
	0.52 (0.27–0.77)
	19.30 (9.35–29.25)

	METS-IR
	0.23 (0.12–0.33)
	25.83 (15.89–35.76)


Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CHG, cholesterol, high-density lipoprotein, glucose index; FI, frailty index; TyG, triglyceride-glucose index; AIP, atherogenic index of plasma; METS-IR, metabolic score for insulin resistance; IDI, integrated discrimination improvement; NRI, net reclassification improvement; CI, confidence interval; CVD, cardiovascular disease.


Table S3. Incremental predictive performance of CHG-FI and comparator indices when added to the fully adjusted base model.
	Test
	AUC (95%CI)
	Best threshold
	Specificity
	Sensitivity
	Delong-P value

	CVD
	
	
	
	
	

	+ CHG-FI
	0.659 (0.641–0.677)
	0.271
	0.555
	0.700
	-

	+ CHG
	0.634 (0.615–0.652)
	0.231
	0.693
	0.510
	<0.001

	+ FI
	0.657 (0.640–0.675)
	0.260
	0.595
	0.654
	0.002

	+ TyG
	0.632 (0.613–0.650)
	0.256
	0.585
	0.619
	<0.001

	+ AIP
	0.632 (0.613–0.650)
	0.272
	0.528
	0.677
	<0.001

	+ METS-IR
	0.631 (0.613–0.650)
	0.263
	0.560
	0.646
	<0.001

	Heart disease
	
	
	
	
	

	+ CHG-FI
	0.648 (0.628–0.668)
	0.196
	0.587
	0.638
	-

	+ CHG
	0.617 (0.597–0.638)
	0.196
	0.588
	0.597
	<0.001

	+ FI
	0.647 (0.627–0.667)
	0.187
	0.634
	0.587
	0.082

	+ TyG
	0.617 (0.597–0.638)
	0.204
	0.545
	0.644
	<0.001

	+ AIP
	0.617 (0.597–0.637)
	0.205
	0.542
	0.647
	<0.001

	+ METS-IR
	0.617 (0.596–0.637)
	0.204
	0.548
	0.642
	<0.001

	Stroke
	
	
	
	
	

	+ CHG-FI
	0.686 (0.660–0.711)
	0.109
	0.570
	0.718
	-

	+ CHG
	0.682 (0.656–0.708)
	0.092
	0.638
	0.640
	0.602

	+ FI
	0.683 (0.658–0.709)
	0.075
	0.735
	0.552
	<0.001

	+ TyG
	0.674 (0.647–0.701)
	0.101
	0.610
	0.674
	0.070

	+ AIP
	0.676 (0.649–0.702)
	0.105
	0.599
	0.690
	0.111

	+ METS-IR
	0.673 (0.646–0.700)
	0.081
	0.697
	0.585
	0.042


Notes: The fully adjusted base model included age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine. Each exposure index was added separately to the base model. AUCs were compared using DeLong tests, with the base model plus CHG-FI as the reference.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CHG, cholesterol, high-density lipoprotein, glucose index; FI, frailty index; TyG, triglyceride-glucose index; AIP, atherogenic index of plasma; METS-IR, metabolic score for insulin resistance; AUC, area under the receiver operating characteristic curve; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S4. IDI and NRI for CHG-FI and comparator indices when added to the fully adjusted base model.
	Comparator index
	IDI (95%CI), %
	NRI (95%CI), %

	CVD
	
	

	Base model
	-
	-

	+ CHG-FI
	1.50 (1.09–1.92)
	27.28 (20.77–33.80)

	+ CHG
	0.22 (0.06–0.38)
	8.29 (1.70–14.89)

	+ FI
	1.41 (1.01–1.81)
	27.60 (21.09–34.11)

	+ TyG
	0.09 (-0.02–0.20)
	4.75 (-1.85–11.34)

	+ AIP
	0.07 (-0.03–0.17)
	6.52 (-0.08–13.11)

	+ METS-IR
	0.05 (-0.04–0.13)
	5.16 (-1.39–11.72)

	Heart disease
	
	

	Base model
	-
	-

	+ CHG-FI
	1.32 (0.93–1.72)
	28.65 (21.46–35.85)

	+ CHG
	0.03 (-0.03–0.10)
	6.34 (-0.92–13.60)

	+ FI
	1.31 (0.92–1.70)
	29.08 (21.89–36.28)

	+ TyG
	0.01 (-0.02–0.04)
	2.02 (-5.23–9.28)

	+ AIP
	0.00 (-0.02–0.03)
	2.36 (-4.89–9.62)

	+ METS-IR
	0.00 (-0.01–0.01)
	4.01 (-3.20–11.21)

	Stroke
	
	

	Base model
	-
	-

	+ CHG-FI
	0.57 (0.22–0.91)
	22.69 (12.77–32.61)

	+ CHG
	0.61 (0.29–0.93)
	22.42 (12.49–32.35)

	+ FI
	0.46 (0.15–0.76)
	22.31 (12.40–32.23)

	+ TyG
	0.31 (0.09–0.54)
	14.70 (4.75–24.66)

	+ AIP
	0.35 (0.13–0.57)
	12.84 (2.88–22.79)

	+ METS-IR
	0.29 (0.06–0.52)
	19.03 (9.09–28.98)


Notes: The fully adjusted base model included age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine. CHG-FI and comparator indices were added separately to the base model. IDI and NRI were calculated relative to the fully adjusted base model.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CHG, cholesterol, high-density lipoprotein, glucose index; FI, frailty index; TyG, triglyceride-glucose index; AIP, atherogenic index of plasma; METS-IR, metabolic score for insulin resistance; IDI, integrated discrimination improvement; NRI, net reclassification improvement; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S5. The analysis was repeated after imputing missing covariate data.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.75(1.60,1.90)
	1.67(1.52,1.83)
	1.66(1.51,1.83)
	1.58(1.43,1.74)
	1.57(1.42,1.72)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.53(1.28,1.84)
	1.52(1.26,1.83)
	1.51(1.25,1.81)
	1.45(1.21,1.75)
	1.46(1.21,1.76)

	    Q3
	1.93(1.62,2.31)
	1.91(1.60,2.29)
	1.91(1.59,2.29)
	1.79(1.50,2.15)
	1.81(1.51,2.17)

	    Q4
	2.82(2.38,3.33)
	2.71(2.27,3.23)
	2.7(2.25,3.22)
	2.47(2.06,2.96)
	2.46(2.05,2.95)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.75(1.59,1.93)
	1.67(1.50,1.85)
	1.66(1.50,1.85)
	1.59(1.43,1.78)
	1.59(1.42,1.77)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.44(1.16,1.77)
	1.42(1.15,1.76)
	1.42(1.14,1.76)
	1.38(1.11,1.71)
	1.38(1.12,1.72)

	    Q3
	1.88(1.54,2.30)
	1.86(1.51,2.28)
	1.85(1.51,2.28)
	1.77(1.44,2.18)
	1.79(1.45,2.21)

	    Q4
	2.82(2.33,3.42)
	2.7(2.21,3.30)
	2.69(2.20,3.30)
	2.52(2.05,3.10)
	2.51(2.04,3.09)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.78(1.54,2.05)
	1.72(1.47,2.00)
	1.71(1.47,2.00)
	1.57(1.34,1.84)
	1.56(1.33,1.82)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.99(1.44,2.76)
	1.95(1.41,2.71)
	1.92(1.39,2.67)
	1.78(1.28,2.48)
	1.79(1.29,2.49)

	    Q3
	2.48(1.81,3.40)
	2.45(1.78,3.37)
	2.43(1.76,3.34)
	2.14(1.55,2.95)
	2.16(1.56,2.98)

	    Q4
	3.22(2.37,4.36)
	3.09(2.25,4.24)
	3.06(2.22,4.21)
	2.59(1.87,3.58)
	2.58(1.86,3.57)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S6. Participants who developed CVD events within the first two years of follow-up were excluded.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.73(1.57,1.91)
	1.66(1.50,1.84)
	1.66(1.49,1.84)
	1.56(1.40,1.74)
	1.55(1.39,1.73)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.47(1.20,1.80)
	1.45(1.18,1.78)
	1.44(1.17,1.77)
	1.38(1.12,1.70)
	1.39(1.13,1.71)

	    Q3
	1.84(1.51,2.25)
	1.81(1.48,2.22)
	1.81(1.48,2.21)
	1.69(1.38,2.07)
	1.71(1.40,2.10)

	    Q4
	2.63(2.18,3.17)
	2.51(2.06,3.06)
	2.5(2.05,3.06)
	2.26(1.85,2.77)
	2.26(1.84,2.77)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.71(1.53,1.91)
	1.64(1.45,1.84)
	1.64(1.45,1.85)
	1.57(1.38,1.77)
	1.56(1.38,1.77)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.35(1.06,1.71)
	1.34(1.05,1.70)
	1.32(1.04,1.69)
	1.29(1.01,1.64)
	1.30(1.02,1.66)

	    Q3
	1.78(1.42,2.23)
	1.75(1.39,2.20)
	1.75(1.38,2.20)
	1.66(1.32,2.10)
	1.69(1.34,2.14)

	    Q4
	2.52(2.03,3.13)
	2.41(1.92,3.02)
	2.41(1.91,3.03)
	2.24(1.77,2.83)
	2.24(1.78,2.84)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.80(1.54,2.10)
	1.76(1.49,2.08)
	1.76(1.48,2.09)
	1.6(1.34,1.90)
	1.59(1.34,1.90)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.94(1.35,2.79)
	1.92(1.33,2.76)
	1.89(1.31,2.72)
	1.74(1.21,2.51)
	1.75(1.21,2.52)

	    Q3
	2.35(1.66,3.34)
	2.33(1.64,3.33)
	2.32(1.62,3.31)
	2.04(1.42,2.91)
	2.05(1.43,2.94)

	    Q4
	3.13(2.24,4.39)
	3.06(2.15,4.35)
	3.04(2.13,4.33)
	2.52(1.76,3.61)
	2.51(1.75,3.60)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S7. Sensitivity analysis using CHG-FI recalculated with a cardiovascular-free frailty index.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.67(1.54,1.82)
	1.61(1.47,1.76)
	1.61(1.47,1.76)
	1.53(1.39,1.67)
	1.51(1.38,1.66)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.51(1.25,1.82)
	1.49(1.23,1.81)
	1.48(1.22,1.79)
	1.42(1.17,1.72)
	1.43(1.18,1.74)

	    Q3
	1.91(1.59,2.29)
	1.89(1.57,2.28)
	1.89(1.57,2.27)
	1.77(1.47,2.13)
	1.79(1.48,2.16)

	    Q4
	2.76(2.32,3.29)
	2.67(2.23,3.21)
	2.67(2.22,3.21)
	2.43(2.01,2.93)
	2.43(2.01,2.93)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.68(1.53,1.84)
	1.61(1.46,1.78)
	1.61(1.45,1.78)
	1.55(1.40,1.72)
	1.54(1.39,1.71)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.39(1.12,1.73)
	1.38(1.10,1.72)
	1.37(1.10,1.71)
	1.33(1.07,1.67)
	1.34(1.08,1.68)

	    Q3
	1.85(1.50,2.28)
	1.83(1.48,2.26)
	1.83(1.48,2.26)
	1.75(1.41,2.17)
	1.77(1.43,2.20)

	    Q4
	2.74(2.25,3.34)
	2.62(2.13,3.23)
	2.63(2.13,3.24)
	2.47(1.99,3.05)
	2.47(1.99,3.06)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.71(1.49,1.96)
	1.68(1.45,1.95)
	1.68(1.45,1.95)
	1.52(1.30,1.78)
	1.51(1.30,1.77)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.99(1.42,2.79)
	1.98(1.41,2.78)
	1.95(1.39,2.75)
	1.78(1.27,2.51)
	1.80(1.28,2.53)

	    Q3
	2.42(1.74,3.36)
	2.44(1.75,3.40)
	2.42(1.73,3.37)
	2.08(1.49,2.91)
	2.10(1.50,2.94)

	    Q4
	3.23(2.36,4.43)
	3.22(2.32,4.48)
	3.19(2.29,4.45)
	2.61(1.86,3.65)
	2.62(1.87,3.67)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S8. Sensitivity analysis using CHG-FI recalculated with a hypertension/diabetes-free frailty index.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.62(1.48,1.76)
	1.55(1.41,1.70)
	1.55(1.41,1.70)
	1.51(1.37,1.66)
	1.50(1.36,1.65)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.55(1.29,1.86)
	1.55(1.29,1.86)
	1.54(1.28,1.85)
	1.55(1.29,1.87)
	1.56(1.30,1.88)

	    Q3
	1.66(1.39,2.00)
	1.67(1.38,2.01)
	1.66(1.38,2.00)
	1.63(1.35,1.96)
	1.65(1.37,1.99)

	    Q4
	2.59(2.18,3.07)
	2.52(2.11,3.02)
	2.52(2.10,3.02)
	2.44(2.03,2.93)
	2.44(2.04,2.93)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.63(1.48,1.80)
	1.56(1.40,1.73)
	1.56(1.40,1.74)
	1.53(1.37,1.70)
	1.52(1.36,1.69)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.40(1.13,1.73)
	1.41(1.14,1.75)
	1.40(1.13,1.74)
	1.41(1.14,1.75)
	1.42(1.15,1.76)

	    Q3
	1.56(1.27,1.92)
	1.57(1.27,1.94)
	1.57(1.27,1.94)
	1.54(1.25,1.91)
	1.57(1.27,1.94)

	    Q4
	2.57(2.12,3.12)
	2.49(2.03,3.05)
	2.50(2.04,3.07)
	2.44(1.98,2.99)
	2.44(1.99,3.00)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.61(1.39,1.86)
	1.57(1.34,1.83)
	1.56(1.33,1.83)
	1.50(1.28,1.76)
	1.49(1.27,1.75)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.99(1.44,2.75)
	1.97(1.42,2.72)
	1.94(1.40,2.69)
	1.95(1.41,2.69)
	1.97(1.43,2.73)

	    Q3
	2.07(1.50,2.85)
	2.06(1.48,2.85)
	2.04(1.47,2.82)
	1.93(1.39,2.68)
	1.96(1.41,2.71)

	    Q4
	2.78(2.04,3.77)
	2.75(1.99,3.78)
	2.71(1.96,3.75)
	2.53(1.83,3.50)
	2.56(1.85,3.54)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


[bookmark: _Hlk233840021]Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S9. Sensitivity analysis using CHG-FI recalculated with a cardiometabolic-overlap-free frailty index.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.56(1.44,1.70)
	1.50(1.38,1.64)
	1.50(1.37,1.64)
	1.46(1.34,1.60)
	1.46(1.33,1.59)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.55(1.29,1.87)
	1.55(1.29,1.87)
	1.54(1.28,1.86)
	1.55(1.29,1.87)
	1.57(1.30,1.89)

	    Q3
	1.66(1.38,1.99)
	1.66(1.38,2.00)
	1.66(1.37,1.99)
	1.62(1.34,1.95)
	1.64(1.36,1.98)

	    Q4
	2.59(2.18,3.07)
	2.52(2.11,3.02)
	2.52(2.10,3.02)
	2.44(2.03,2.93)
	2.44(2.03,2.93)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.58(1.44,1.73)
	1.51(1.37,1.67)
	1.51(1.37,1.67)
	1.48(1.34,1.64)
	1.48(1.34,1.63)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.41(1.14,1.74)
	1.42(1.14,1.75)
	1.41(1.14,1.75)
	1.41(1.14,1.75)
	1.43(1.15,1.77)

	    Q3
	1.56(1.27,1.92)
	1.57(1.27,1.94)
	1.57(1.27,1.94)
	1.54(1.24,1.91)
	1.56(1.26,1.94)

	    Q4
	2.58(2.12,3.13)
	2.49(2.03,3.05)
	2.5(2.04,3.08)
	2.44(1.98,3.00)
	2.45(1.99,3.01)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.56(1.36,1.79)
	1.52(1.31,1.76)
	1.52(1.31,1.76)
	1.46(1.26,1.69)
	1.45(1.25,1.69)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.98(1.44,2.73)
	1.96(1.42,2.71)
	1.94(1.40,2.68)
	1.93(1.40,2.67)
	1.96(1.42,2.71)

	    Q3
	2.05(1.48,2.82)
	2.03(1.47,2.81)
	2.01(1.45,2.79)
	1.90(1.37,2.64)
	1.93(1.39,2.68)

	    Q4
	2.76(2.03,3.75)
	2.73(1.98,3.76)
	2.7(1.95,3.73)
	2.51(1.82,3.47)
	2.54(1.84,3.52)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S10. Sensitivity analysis using CHG-FI recalculated with a frailty index excluding depressive symptoms and self-rated health.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.72(1.57,1.88)
	1.64(1.49,1.81)
	1.64(1.48,1.81)
	1.54(1.39,1.71)
	1.53(1.38,1.70)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.59(1.31,1.93)
	1.59(1.31,1.93)
	1.58(1.30,1.92)
	1.48(1.22,1.80)
	1.49(1.22,1.80)

	    Q3
	2.12(1.77,2.55)
	2.09(1.74,2.52)
	2.07(1.72,2.50)
	1.91(1.58,2.31)
	1.94(1.60,2.34)

	    Q4
	2.82(2.36,3.37)
	2.74(2.27,3.30)
	2.71(2.25,3.27)
	2.42(2.00,2.94)
	2.43(2.01,2.94)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.74(1.57,1.92)
	1.65(1.48,1.84)
	1.64(1.47,1.84)
	1.58(1.41,1.77)
	1.57(1.40,1.76)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.51(1.20,1.89)
	1.50(1.20,1.89)
	1.49(1.19,1.87)
	1.44(1.14,1.81)
	1.44(1.15,1.82)

	    Q3
	2.22(1.80,2.75)
	2.17(1.75,2.70)
	2.16(1.74,2.68)
	2.05(1.65,2.55)
	2.08(1.67,2.59)

	    Q4
	2.95(2.41,3.62)
	2.83(2.28,3.51)
	2.81(2.27,3.49)
	2.62(2.10,3.27)
	2.63(2.11,3.27)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.74(1.50,2.02)
	1.71(1.45,2.01)
	1.7(1.45,2.01)
	1.52(1.28,1.81)
	1.52(1.28,1.80)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.81(1.31,2.50)
	1.82(1.31,2.52)
	1.79(1.29,2.49)
	1.54(1.11,2.14)
	1.54(1.11,2.14)

	    Q3
	2.10(1.53,2.88)
	2.10(1.52,2.90)
	2.07(1.50,2.86)
	1.71(1.23,2.37)
	1.72(1.24,2.38)

	    Q4
	2.81(2.07,3.81)
	2.81(2.04,3.86)
	2.76(2.01,3.81)
	2.15(1.55,2.98)
	2.16(1.56,3.00)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


[bookmark: _Hlk233807570]Table S11. Sensitivity analysis additionally adjusting for current residence in the association between CHG-FI and new-onset CVD.
	
	HR (95%CI)

	Exposure
	Model 5
	Model 6
	Model 7
	Model 8
	Model 9

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.74(1.59,1.90)
	1.66(1.51,1.83)
	1.66(1.51,1.83)
	1.57(1.42,1.73)
	1.56(1.41,1.72)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.51(1.25,1.83)
	1.49(1.23,1.80)
	1.48(1.22,1.79)
	1.42(1.17,1.72)
	1.43(1.18,1.73)

	    Q3
	1.91(1.59,2.29)
	1.88(1.56,2.26)
	1.88(1.56,2.26)
	1.76(1.46,2.12)
	1.77(1.47,2.14)

	    Q4
	2.81(2.36,3.35)
	2.68(2.23,3.21)
	2.67(2.22,3.21)
	2.42(2.01,2.93)
	2.42(2.01,2.93)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.75(1.58,1.94)
	1.66(1.49,1.85)
	1.66(1.49,1.85)
	1.59(1.42,1.78)
	1.58(1.42,1.77)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.39(1.12,1.73)
	1.37(1.10,1.71)
	1.36(1.09,1.70)
	1.33(1.06,1.66)
	1.33(1.07,1.67)

	    Q3
	1.86(1.51,2.29)
	1.81(1.47,2.24)
	1.81(1.47,2.24)
	1.74(1.40,2.15)
	1.76(1.42,2.18)

	    Q4
	2.80(2.29,3.41)
	2.62(2.13,3.23)
	2.63(2.13,3.24)
	2.46(1.99,3.05)
	2.46(1.99,3.05)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.78(1.53,2.06)
	1.74(1.49,2.04)
	1.74(1.49,2.04)
	1.57(1.33,1.85)
	1.56(1.32,1.84)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.96(1.40,2.74)
	1.94(1.39,2.72)
	1.91(1.36,2.69)
	1.74(1.24,2.45)
	1.76(1.25,2.47)

	    Q3
	2.39(1.72,3.31)
	2.40(1.72,3.33)
	2.38(1.71,3.31)
	2.04(1.46,2.85)
	2.06(1.48,2.88)

	    Q4
	3.23(2.36,4.43)
	3.20(2.30,4.44)
	3.16(2.27,4.41)
	2.58(1.84,3.61)
	2.59(1.85,3.62)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Model 5 adjusted for: Current residence.
Model 6 adjusted for: Current residence, age, sex, education, household registration, and marital status.
Model 7 adjusted for: Current residence, age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 8 adjusted for: Current residence, age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 9 adjusted for: Current residence, age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


[bookmark: _Hlk233831629]Table S12. Variance inflation factor diagnostics for continuous CHG-FI models.
	Model
	Variable
	VIF-CVD
	VIF-Heart disease
	VIF-Stroke

	Model 1
	CHG-FI
	1.149
	1.136
	1.153

	Model 1
	Age
	1.325
	1.310
	1.325

	Model 1
	Sex=Male
	1.102
	1.101
	1.099

	Model 1
	Education=High school or above
	1.297
	1.306
	1.277

	Model 1
	Household registration=City/town
	1.100
	1.110
	1.088

	Model 1
	Marital=Other
	1.111
	1.101
	1.119

	Model 2
	CHG-FI
	1.184
	1.171
	1.185

	Model 2
	Age
	1.334
	1.318
	1.332

	Model 2
	Sex=Male
	2.423
	2.439
	2.388

	Model 2
	Education=High school or above
	1.299
	1.309
	1.279

	Model 2
	Household registration=City/town
	1.102
	1.113
	1.090

	Model 2
	Marital=Other
	1.116
	1.105
	1.126

	Model 2
	Smoking=Yes
	2.163
	2.181
	2.128

	Model 2
	Drinking=Yes
	1.341
	1.344
	1.343

	Model 2
	Sleep time
	1.047
	1.048
	1.042

	Model 2
	BMI
	1.018
	1.020
	1.027

	Model 3
	CHG-FI
	1.220
	1.211
	1.214

	Model 3
	Age
	1.366
	1.351
	1.350

	Model 3
	Sex=Male
	2.421
	2.434
	2.394

	Model 3
	Education=High school or above
	1.296
	1.305
	1.277

	Model 3
	Household registration=Urban
	1.098
	1.110
	1.085

	Model 3
	Marital=Other
	1.117
	1.106
	1.125

	Model 3
	Smoking=Yes
	2.148
	2.168
	2.113

	Model 3
	Drinking=Yes
	1.358
	1.356
	1.378

	Model 3
	Sleep time
	1.049
	1.051
	1.044

	Model 3
	BMI
	1.018
	1.018
	1.021

	Model 3
	Hypertension=Yes
	1.090
	1.091
	1.081

	Model 3
	Diabetes=Yes
	1.029
	1.028
	1.033

	Model 4
	CHG-FI
	1.221
	1.212
	1.209

	Model 4
	Age
	1.398
	1.386
	1.384

	Model 4
	Sex=Male
	2.779
	2.811
	2.723

	Model 4
	Education=High school or above
	1.300
	1.311
	1.280

	Model 4
	Household registration=City/town
	1.111
	1.123
	1.094

	Model 4
	Marital=Other
	1.118
	1.108
	1.129

	Model 4
	Smoking=Yes
	2.145
	2.164
	2.116

	Model 4
	Drinking=Yes
	1.381
	1.379
	1.403

	Model 4
	Sleep time
	1.052
	1.053
	1.049

	Model 4
	BMI
	1.022
	1.018
	1.023

	Model 4
	Hypertension=Yes
	1.110
	1.112
	1.100

	Model 4
	Diabetes=Yes
	1.032
	1.032
	1.036

	Model 4
	Plt
	1.030
	1.031
	1.029

	Model 4
	BUN
	1.171
	1.154
	1.234

	Model 4
	UA
	1.470
	1.461
	1.491

	Model 4
	CRP
	1.010
	1.011
	1.009

	Model 4
	Scr
	1.738
	1.732
	1.781


Notes: VIF diagnostics were calculated for the Cox proportional hazards models using CHG-FI as a continuous variable. VIF-CVD, VIF-Heart disease, and VIF-Stroke indicate variance inflation factors calculated from models for new-onset CVD, heart disease, and stroke, respectively. Model 1 adjusted for age, sex, education, household registration, and marital status. Model 2 further adjusted for smoking status, drinking status, sleep time, and BMI. Model 3 further adjusted for hypertension and diabetes. Model 4 further adjusted for platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine. All VIF values were below 5, indicating no evidence of serious multicollinearity.
Abbreviations: VIF, variance inflation factor; CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CVD, cardiovascular disease; BMI, body mass index; Plt, platelet count; BUN, blood urea nitrogen; UA, uric acid; CRP, C-reactive protein; SCr, serum creatinine.


Table S13. Variance inflation factor diagnostics for quartile-based CHG-FI models.
	Model
	Variable
	VIF-CVD
	VIF-Heart disease
	VIF-Stroke

	Model 1
	CHG-FI=Q2
	1.900
	1.845
	2.240

	Model 1
	CHG-FI=Q3
	2.065
	2.040
	2.435

	Model 1
	CHG-FI=Q4
	2.347
	2.312
	2.751

	Model 1
	Age
	1.285
	1.279
	1.275

	Model 1
	Sex=Male
	1.098
	1.099
	1.089

	Model 1
	Education=High school or above
	1.288
	1.299
	1.263

	Model 1
	Household registration=City/town
	1.095
	1.105
	1.083

	Model 1
	Marital=Other
	1.104
	1.095
	1.109

	Model 2
	CHG-FI=Q2
	1.911
	1.858
	2.252

	Model 2
	CHG-FI=Q3
	2.080
	2.054
	2.449

	Model 2
	CHG-FI=Q4
	2.408
	2.375
	2.809

	Model 2
	Age
	1.294
	1.287
	1.282

	Model 2
	Sex=Male
	2.438
	2.452
	2.407

	Model 2
	Education=High school or above
	1.291
	1.302
	1.266

	Model 2
	Household registration=City/town
	1.097
	1.108
	1.085

	Model 2
	Marital=Other
	1.108
	1.099
	1.114

	Model 2
	Smoking=Yes
	2.171
	2.185
	2.147

	Model 2
	Drinking=Yes
	1.338
	1.341
	1.346

	Model 2
	Sleep time
	1.049
	1.051
	1.043

	Model 2
	BMI
	1.023
	1.026
	1.030

	Model 3
	CHG-FI=Q2
	1.918
	1.864
	2.261

	Model 3
	CHG-FI=Q3
	2.106
	2.082
	2.475

	Model 3
	CHG-FI=Q4
	2.490
	2.459
	2.887

	Model 3
	Age
	1.332
	1.325
	1.313

	Model 3
	Sex=Male
	2.431
	2.446
	2.403

	Model 3
	Education=High school or above
	1.291
	1.302
	1.268

	Model 3
	Household registration=Urban
	1.095
	1.106
	1.080

	Model 3
	Marital=Other
	1.110
	1.101
	1.116

	Model 3
	Smoking=Yes
	2.154
	2.172
	2.122

	Model 3
	Drinking=Yes
	1.355
	1.353
	1.380

	Model 3
	Sleep time
	1.052
	1.055
	1.047

	Model 3
	BMI
	1.023
	1.023
	1.027

	Model 3
	Hypertension=Yes
	1.086
	1.087
	1.079

	Model 3
	Diabetes=Yes
	1.034
	1.036
	1.035

	Model 4
	CHG-FI=Q2
	1.922
	1.864
	2.264

	Model 4
	CHG-FI=Q3
	2.112
	2.088
	2.481

	Model 4
	CHG-FI=Q4
	2.495
	2.462
	2.890

	Model 4
	Age
	1.366
	1.360
	1.349

	Model 4
	Sex=Male
	2.806
	2.840
	2.753

	Model 4
	Education=High school or above
	1.295
	1.307
	1.272

	Model 4
	Household registration=City/town
	1.109
	1.120
	1.090

	Model 4
	Marital=Other
	1.111
	1.102
	1.120

	Model 4
	Smoking=Yes
	2.152
	2.170
	2.128

	Model 4
	Drinking=Yes
	1.380
	1.378
	1.407

	Model 4
	Sleep time
	1.056
	1.058
	1.051

	Model 4
	BMI
	1.027
	1.022
	1.028

	Model 4
	Hypertension=Yes
	1.108
	1.108
	1.101

	Model 4
	Diabetes=Yes
	1.037
	1.040
	1.038

	Model 4
	Plt
	1.030
	1.031
	1.028

	Model 4
	BUN
	1.175
	1.157
	1.239

	Model 4
	UA
	1.469
	1.460
	1.492

	Model 4
	CRP
	1.011
	1.012
	1.010

	Model 4
	Scr
	1.739
	1.732
	1.785


Notes: VIF diagnostics were calculated for the Cox proportional hazards models using CHG-FI as a quartile variable. VIF-CVD, VIF-Heart disease, and VIF-Stroke indicate variance inflation factors calculated from models for new-onset CVD, heart disease, and stroke, respectively. Model 1 adjusted for age, sex, education, household registration, and marital status. Model 2 further adjusted for smoking status, drinking status, sleep time, and BMI. Model 3 further adjusted for hypertension and diabetes. Model 4 further adjusted for platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine. All VIF values were below 5, indicating no evidence of serious multicollinearity.
Abbreviations: VIF, variance inflation factor; CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CVD, cardiovascular disease; BMI, body mass index; Plt, platelet count; BUN, blood urea nitrogen; UA, uric acid; CRP, C-reactive protein; SCr, serum creatinine.


Table S14. Sensitivity analysis excluding participants with baseline hypertension in the association between CHG-FI and new-onset cardiovascular outcomes.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.97(1.73,2.24)
	1.84(1.60,2.11)
	1.81(1.56,2.09)
	1.83(1.58,2.11)
	1.83(1.58,2.11)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.41(1.11,1.80)
	1.39(1.09,1.78)
	1.36(1.06,1.74)
	1.37(1.07,1.76)
	1.39(1.09,1.79)

	    Q3
	1.70(1.34,2.17)
	1.68(1.31,2.15)
	1.64(1.28,2.10)
	1.67(1.30,2.14)
	1.70(1.32,2.18)

	    Q4
	2.95(2.36,3.70)
	2.77(2.18,3.51)
	2.67(2.09,3.41)
	2.75(2.15,3.51)
	2.77(2.16,3.54)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.96(1.70,2.27)
	1.81(1.55,2.12)
	1.81(1.54,2.12)
	1.83(1.55,2.15)
	1.82(1.55,2.15)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.23(0.93,1.62)
	1.20(0.91,1.58)
	1.18(0.90,1.57)
	1.19(0.90,1.58)
	1.21(0.91,1.60)

	    Q3
	1.68(1.29,2.19)
	1.63(1.24,2.13)
	1.61(1.23,2.12)
	1.64(1.25,2.15)
	1.67(1.27,2.19)

	    Q4
	2.77(2.16,3.55)
	2.53(1.94,3.29)
	2.50(1.91,3.27)
	2.55(1.95,3.35)
	2.56(1.95,3.36)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	2.05(1.62,2.59)
	2.00(1.56,2.58)
	1.90(1.46,2.46)
	1.92(1.48,2.49)
	1.88(1.45,2.44)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	2.43(1.49,3.96)
	2.42(1.48,3.96)
	2.31(1.41,3.79)
	2.34(1.43,3.85)
	2.39(1.46,3.93)

	    Q3
	2.23(1.34,3.70)
	2.33(1.39,3.89)
	2.19(1.30,3.68)
	2.24(1.33,3.77)
	2.27(1.34,3.82)

	    Q4
	4.10(2.56,6.57)
	4.09(2.49,6.71)
	3.74(2.26,6.19)
	3.86(2.32,6.43)
	3.92(2.36,6.52)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S15. Sensitivity analysis excluding participants with baseline diabetes in the association between CHG-FI and new-onset cardiovascular outcomes.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.72(1.56,1.90)
	1.64(1.47,1.83)
	1.64(1.47,1.83)
	1.57(1.40,1.75)
	1.56(1.39,1.74)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.59(1.30,1.94)
	1.57(1.29,1.92)
	1.56(1.27,1.91)
	1.50(1.23,1.84)
	1.52(1.24,1.86)

	    Q3
	1.94(1.59,2.35)
	1.92(1.58,2.34)
	1.91(1.56,2.33)
	1.81(1.48,2.21)
	1.83(1.50,2.23)

	    Q4
	2.70(2.24,3.26)
	2.60(2.13,3.17)
	2.58(2.11,3.16)
	2.40(1.96,2.94)
	2.41(1.96,2.95)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.7(1.52,1.91)
	1.6(1.41,1.81)
	1.6(1.41,1.81)
	1.56(1.37,1.77)
	1.55(1.37,1.76)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.42(1.13,1.79)
	1.39(1.11,1.76)
	1.39(1.10,1.75)
	1.36(1.08,1.72)
	1.37(1.09,1.73)

	    Q3
	1.86(1.49,2.32)
	1.81(1.45,2.27)
	1.81(1.44,2.27)
	1.75(1.40,2.20)
	1.78(1.41,2.23)

	    Q4
	2.61(2.11,3.23)
	2.45(1.96,3.07)
	2.45(1.95,3.08)
	2.36(1.87,2.97)
	2.37(1.88,2.99)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.85(1.57,2.17)
	1.83(1.53,2.17)
	1.82(1.53,2.18)
	1.67(1.40,2.01)
	1.66(1.39,1.99)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	2.21(1.54,3.17)
	2.22(1.55,3.19)
	2.19(1.52,3.15)
	2.00(1.39,2.88)
	2.04(1.42,2.94)

	    Q3
	2.50(1.75,3.57)
	2.55(1.78,3.67)
	2.53(1.76,3.64)
	2.2(1.53,3.17)
	2.24(1.56,3.23)

	    Q4
	3.35(2.37,4.73)
	3.38(2.35,4.86)
	3.34(2.31,4.82)
	2.81(1.95,4.07)
	2.86(1.98,4.15)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, and hypertension.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S16. Sensitivity analysis excluding participants with baseline hypertension and/or diabetes in the association between CHG-FI and new-onset cardiovascular outcomes.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3

	CVD
	
	
	
	

	CHG-FI (per unit)
	1.98(1.72,2.28)
	1.82(1.57,2.13)
	1.79(1.53,2.10)
	1.80(1.53,2.11)

	CHG-FI (quartiles)
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.48(1.15,1.90)
	1.45(1.12,1.87)
	1.42(1.10,1.83)
	1.44(1.12,1.86)

	    Q3
	1.77(1.38,2.28)
	1.74(1.35,2.25)
	1.70(1.31,2.21)
	1.74(1.34,2.26)

	    Q4
	2.95(2.32,3.74)
	2.72(2.11,3.51)
	2.64(2.03,3.42)
	2.68(2.06,3.48)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	

	CHG-FI (per unit)
	1.96(1.68,2.30)
	1.77(1.49,2.11)
	1.77(1.48,2.11)
	1.77(1.48,2.12)

	CHG-FI (quartiles)
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.25(0.94,1.66)
	1.21(0.91,1.61)
	1.19(0.89,1.59)
	1.21(0.91,1.62)

	    Q3
	1.73(1.32,2.28)
	1.66(1.25,2.20)
	1.64(1.23,2.18)
	1.68(1.27,2.24)

	    Q4
	2.71(2.08,3.52)
	2.40(1.81,3.18)
	2.37(1.78,3.15)
	2.39(1.79,3.19)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	

	CHG-FI (per unit)
	2.15(1.68,2.75)
	2.06(1.58,2.70)
	1.97(1.49,2.60)
	1.95(1.48,2.58)

	CHG-FI (quartiles)
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	2.80(1.67,4.69)
	2.81(1.67,4.73)
	2.72(1.61,4.59)
	2.79(1.65,4.70)

	    Q3
	2.50(1.46,4.28)
	2.64(1.53,4.57)
	2.53(1.46,4.40)
	2.58(1.48,4.50)

	    Q4
	4.50(2.71,7.47)
	4.48(2.62,7.65)
	4.19(2.43,7.23)
	4.29(2.49,7.40)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S17. Sensitivity analysis additionally adjusting for baseline CKM stage in the association between CHG-FI and new-onset CVD.
	
	HR (95%CI)

	Exposure
	Model 5
	Model 6
	Model 7
	Model 8
	Model 9

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.70(1.56,1.86)
	1.63(1.48,1.79)
	1.62(1.47,1.79)
	1.56(1.41,1.73)
	1.55(1.41,1.71)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.47(1.22,1.78)
	1.46(1.21,1.77)
	1.45(1.20,1.76)
	1.42(1.17,1.72)
	1.43(1.18,1.73)

	    Q3
	1.87(1.56,2.24)
	1.85(1.53,2.22)
	1.84(1.53,2.22)
	1.76(1.46,2.13)
	1.78(1.48,2.15)

	    Q4
	2.68(2.26,3.19)
	2.58(2.15,3.10)
	2.57(2.14,3.10)
	2.43(2.01,2.93)
	2.42(2.01,2.93)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.72(1.55,1.90)
	1.63(1.46,1.82)
	1.63(1.46,1.82)
	1.59(1.42,1.78)
	1.58(1.41,1.77)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.36(1.09,1.69)
	1.35(1.08,1.68)
	1.35(1.08,1.68)
	1.33(1.06,1.65)
	1.33(1.07,1.66)

	    Q3
	1.81(1.47,2.23)
	1.79(1.44,2.21)
	1.79(1.44,2.21)
	1.74(1.41,2.16)
	1.76(1.42,2.18)

	    Q4
	2.67(2.19,3.26)
	2.54(2.07,3.13)
	2.55(2.06,3.14)
	2.46(1.99,3.04)
	2.46(1.99,3.05)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.71(1.48,1.98)
	1.69(1.45,1.98)
	1.69(1.44,1.99)
	1.56(1.32,1.84)
	1.55(1.32,1.83)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.88(1.35,2.64)
	1.88(1.34,2.63)
	1.86(1.32,2.61)
	1.74(1.24,2.44)
	1.75(1.25,2.46)

	    Q3
	2.32(1.68,3.22)
	2.32(1.67,3.23)
	2.31(1.66,3.21)
	2.04(1.46,2.85)
	2.06(1.47,2.88)

	    Q4
	3.03(2.21,4.14)
	3.02(2.17,4.19)
	2.99(2.15,4.17)
	2.57(1.83,3.59)
	2.58(1.84,3.60)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Model 5 adjusted for: Cardiovascular-kidney-metabolic syndrome stage.
Model 6 adjusted for: Cardiovascular-kidney-metabolic syndrome stage, age, sex, education, household registration, and marital status.
Model 7 adjusted for: Cardiovascular-kidney-metabolic syndrome stage, age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 8 adjusted for: Cardiovascular-kidney-metabolic syndrome stage, age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 9 adjusted for: Cardiovascular-kidney-metabolic syndrome stage, age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S18. Proportional hazards assumption tests using Schoenfeld residuals for continuous CHG-FI models.
	Model
	Variable
	df
	CVD
	
	Heart disease
	
	Stroke

	
	
	
	chisq
	P-value
	
	chisq
	P-value
	
	chisq
	P-value

	Crude model
	CHG-FI
	1
	1.064
	0.302
	
	1.369
	0.242
	
	0.040
	0.841

	Crude model
	GLOBAL
	1
	1.064
	0.302
	
	1.369
	0.242
	
	0.040
	0.841

	Model 1
	CHG-FI
	1
	1.187
	0.276
	
	1.396
	0.237
	
	0.046
	0.830

	Model 1
	Age
	1
	0.074
	0.786
	
	0.030
	0.863
	
	0.234
	0.629

	Model 1
	Sex
	1
	1.577
	0.209
	
	1.018
	0.313
	
	0.880
	0.348

	Model 1
	Education
	1
	1.983
	0.159
	
	2.785
	0.095
	
	0.006
	0.940

	Model 1
	Household registration
	1
	1.724
	0.189
	
	1.256
	0.262
	
	0.288
	0.591

	Model 1
	Marital
	1
	0.019
	0.889
	
	0.013
	0.909
	
	0.883
	0.347

	Model 1
	GLOBAL
	6
	7.360
	0.289
	
	7.523
	0.275
	
	2.111
	0.909

	Model 2
	CHG-FI
	1
	1.184
	0.276
	
	1.390
	0.238
	
	0.047
	0.829

	Model 2
	Age
	1
	0.075
	0.784
	
	0.030
	0.862
	
	0.232
	0.630

	Model 2
	Sex
	1
	1.584
	0.208
	
	1.018
	0.313
	
	0.883
	0.347

	Model 2
	Education
	1
	1.987
	0.159
	
	2.780
	0.095
	
	0.006
	0.940

	Model 2
	Household registration
	1
	1.733
	0.188
	
	1.255
	0.263
	
	0.291
	0.590

	Model 2
	Marital
	1
	0.020
	0.888
	
	0.014
	0.907
	
	0.886
	0.347

	Model 2
	Smoking
	1
	0.005
	0.943
	
	0.176
	0.675
	
	0.324
	0.569

	Model 2
	Drinking
	1
	0.522
	0.470
	
	1.293
	0.256
	
	0.057
	0.812

	Model 2
	Sleep time
	1
	0.000
	0.997
	
	0.000
	0.989
	
	0.054
	0.817

	Model 2
	BMI
	1
	0.034
	0.853
	
	0.051
	0.821
	
	0.004
	0.951

	Model 2
	GLOBAL
	10
	9.389
	0.496
	
	12.006
	0.285
	
	2.356
	0.993

	Model 3
	CHG-FI
	1
	1.222
	0.269
	
	1.418
	0.234
	
	0.049
	0.824

	Model 3
	Age
	1
	0.064
	0.800
	
	0.026
	0.872
	
	0.241
	0.623

	Model 3
	Sex
	1
	1.587
	0.208
	
	1.007
	0.316
	
	0.890
	0.346

	Model 3
	Education
	1
	2.005
	0.157
	
	2.794
	0.095
	
	0.007
	0.933

	Model 3
	Household registration
	1
	1.760
	0.185
	
	1.264
	0.261
	
	0.286
	0.593

	Model 3
	Marital
	1
	0.030
	0.862
	
	0.018
	0.892
	
	0.920
	0.338

	Model 3
	Smoking
	1
	0.004
	0.948
	
	0.180
	0.671
	
	0.333
	0.564

	Model 3
	Drinking
	1
	0.485
	0.486
	
	1.258
	0.262
	
	0.052
	0.820

	Model 3
	Sleep time
	1
	0.001
	0.976
	
	0.000
	0.994
	
	0.048
	0.826

	Model 3
	BMI
	1
	0.032
	0.858
	
	0.053
	0.818
	
	0.006
	0.938

	Model 3
	Hypertension
	1
	0.139
	0.710
	
	0.160
	0.689
	
	0.369
	0.544

	Model 3
	Diabetes
	1
	0.006
	0.939
	
	0.004
	0.947
	
	0.002
	0.968

	Model 3
	GLOBAL
	12
	9.864
	0.628
	
	12.033
	0.443
	
	2.637
	0.998

	Model 4
	CHG-FI
	1
	1.194
	0.274
	
	1.384
	0.239
	
	0.048
	0.827

	Model 4
	Age
	1
	0.059
	0.808
	
	0.027
	0.869
	
	0.241
	0.623

	Model 4
	Sex
	1
	1.531
	0.216
	
	0.974
	0.324
	
	0.891
	0.345

	Model 4
	Education
	1
	1.969
	0.161
	
	2.813
	0.094
	
	0.011
	0.918

	Model 4
	Household registration
	1
	1.681
	0.195
	
	1.205
	0.272
	
	0.282
	0.595

	Model 4
	Marital
	1
	0.029
	0.866
	
	0.018
	0.893
	
	0.915
	0.339

	Model 4
	Smoking
	1
	0.001
	0.973
	
	0.191
	0.662
	
	0.328
	0.567

	Model 4
	Drinking
	1
	0.452
	0.502
	
	1.225
	0.268
	
	0.054
	0.817

	Model 4
	Sleep time
	1
	0.001
	0.982
	
	0.000
	0.987
	
	0.049
	0.824

	Model 4
	BMI
	1
	0.031
	0.860
	
	0.057
	0.812
	
	0.007
	0.935

	Model 4
	Hypertension
	1
	0.171
	0.679
	
	0.152
	0.696
	
	0.344
	0.557

	Model 4
	Diabetes
	1
	0.016
	0.898
	
	0.001
	0.978
	
	0.002
	0.961

	Model 4
	Plt
	1
	4.784
	0.029
	
	3.467
	0.063
	
	0.602
	0.438

	Model 4
	BUN
	1
	3.963
	0.047
	
	3.101
	0.078
	
	0.573
	0.449

	Model 4
	UA
	1
	0.986
	0.321
	
	0.179
	0.672
	
	4.092
	0.043

	Model 4
	CRP
	1
	0.143
	0.705
	
	1.498
	0.221
	
	0.359
	0.549

	Model 4
	CR
	1
	1.945
	0.163
	
	0.294
	0.587
	
	2.339
	0.126

	Model 4
	GLOBAL
	17
	16.700
	0.475
	
	18.618
	0.351
	
	7.810
	0.970


Notes: Proportional hazards assumptions were assessed using Schoenfeld residuals in Cox proportional hazards models with CHG-FI modeled as a continuous exposure. The table presents variable-specific and global tests for new-onset CVD, heart disease, and stroke across the crude model and sequentially adjusted Models 1–4. A two-sided P value <0.05 was considered indicative of potential violation of the proportional hazards assumption.
Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.
Abbreviations: PH, proportional hazards; CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CVD, cardiovascular disease; df, degrees of freedom; BMI, body mass index; Plt, platelet count; BUN, blood urea nitrogen; UA, uric acid; CRP, C-reactive protein; SCr, serum creatinine.


Table S19. Proportional hazards assumption tests using Schoenfeld residuals for quartile-based CHG-FI models.
	Model
	Variable
	df
	CVD
	
	Heart disease
	
	Stroke

	
	
	
	chisq
	P-value
	
	chisq
	P-value
	
	chisq
	P-value

	Crude model
	CHG-FI
	3
	0.349
	0.950
	
	0.814
	0.846
	
	1.913
	0.591

	Crude model
	GLOBAL
	3
	0.349
	0.950
	
	0.814
	0.846
	
	1.913
	0.591

	Model 1
	CHG-FI
	3
	0.348
	0.951
	
	0.832
	0.842
	
	1.920
	0.589

	Model 1
	Age
	1
	0.090
	0.764
	
	0.028
	0.866
	
	0.235
	0.628

	Model 1
	Sex
	1
	1.694
	0.193
	
	1.089
	0.297
	
	0.900
	0.343

	Model 1
	Education
	1
	1.969
	0.161
	
	2.735
	0.098
	
	0.006
	0.940

	Model 1
	Household registration
	1
	1.671
	0.196
	
	1.249
	0.264
	
	0.282
	0.595

	Model 1
	Marital
	1
	0.008
	0.930
	
	0.009
	0.922
	
	0.865
	0.352

	Model 1
	GLOBAL
	8
	6.193
	0.626
	
	6.850
	0.553
	
	4.614
	0.798

	Model 2
	CHG-FI
	3
	0.345
	0.951
	
	0.829
	0.842
	
	1.923
	0.588

	Model 2
	Age
	1
	0.092
	0.761
	
	0.029
	0.865
	
	0.234
	0.629

	Model 2
	Sex
	1
	1.702
	0.192
	
	1.090
	0.297
	
	0.903
	0.342

	Model 2
	Education
	1
	1.972
	0.160
	
	2.729
	0.099
	
	0.006
	0.941

	Model 2
	Household registration
	1
	1.678
	0.195
	
	1.247
	0.264
	
	0.284
	0.594

	Model 2
	Marital
	1
	0.008
	0.930
	
	0.010
	0.922
	
	0.867
	0.352

	Model 2
	Smoking
	1
	0.015
	0.902
	
	0.150
	0.698
	
	0.338
	0.561

	Model 2
	Drinking
	1
	0.573
	0.449
	
	1.383
	0.240
	
	0.058
	0.809

	Model 2
	Sleep time
	1
	0.000
	0.997
	
	0.000
	0.997
	
	0.059
	0.808

	Model 2
	BMI
	1
	0.035
	0.853
	
	0.053
	0.819
	
	0.005
	0.945

	Model 2
	GLOBAL
	12
	8.080
	0.779
	
	11.183
	0.513
	
	4.801
	0.964

	Model 3
	CHG-FI
	3
	0.339
	0.953
	
	0.815
	0.846
	
	1.951
	0.583

	Model 3
	Age
	1
	0.080
	0.778
	
	0.025
	0.874
	
	0.240
	0.624

	Model 3
	Sex
	1
	1.705
	0.192
	
	1.078
	0.299
	
	0.913
	0.339

	Model 3
	Education
	1
	1.997
	0.158
	
	2.746
	0.098
	
	0.006
	0.936

	Model 3
	Household registration
	1
	1.717
	0.190
	
	1.262
	0.261
	
	0.282
	0.595

	Model 3
	Marital
	1
	0.017
	0.898
	
	0.014
	0.905
	
	0.905
	0.342

	Model 3
	Smoking
	1
	0.014
	0.906
	
	0.154
	0.695
	
	0.350
	0.554

	Model 3
	Drinking
	1
	0.530
	0.466
	
	1.346
	0.246
	
	0.054
	0.817

	Model 3
	Sleep time
	1
	0.001
	0.976
	
	0.000
	0.999
	
	0.051
	0.822

	Model 3
	BMI
	1
	0.033
	0.856
	
	0.054
	0.816
	
	0.006
	0.939

	Model 3
	Hypertension
	1
	0.123
	0.726
	
	0.167
	0.682
	
	0.375
	0.540

	Model 3
	Diabetes
	1
	0.005
	0.945
	
	0.008
	0.931
	
	0.002
	0.964

	Model 3
	GLOBAL
	14
	8.360
	0.870
	
	11.225
	0.668
	
	5.365
	0.980

	Model 4
	CHG-FI
	3
	0.320
	0.956
	
	0.796
	0.850
	
	1.959
	0.581

	Model 4
	Age
	1
	0.074
	0.786
	
	0.026
	0.872
	
	0.240
	0.625

	Model 4
	Sex
	1
	1.647
	0.199
	
	1.052
	0.305
	
	0.913
	0.339

	Model 4
	Education
	1
	1.951
	0.162
	
	2.747
	0.097
	
	0.010
	0.921

	Model 4
	Household registration
	1
	1.626
	0.202
	
	1.192
	0.275
	
	0.277
	0.599

	Model 4
	Marital
	1
	0.015
	0.904
	
	0.013
	0.909
	
	0.903
	0.342

	Model 4
	Smoking
	1
	0.008
	0.928
	
	0.162
	0.688
	
	0.347
	0.556

	Model 4
	Drinking
	1
	0.499
	0.480
	
	1.314
	0.252
	
	0.056
	0.812

	Model 4
	Sleep time
	1
	0.001
	0.979
	
	0.000
	0.993
	
	0.051
	0.821

	Model 4
	BMI
	1
	0.032
	0.857
	
	0.059
	0.808
	
	0.006
	0.937

	Model 4
	Hypertension
	1
	0.154
	0.695
	
	0.158
	0.691
	
	0.351
	0.554

	Model 4
	Diabetes
	1
	0.014
	0.905
	
	0.002
	0.960
	
	0.003
	0.957

	Model 4
	Plt
	1
	4.672
	0.031
	
	3.406
	0.065
	
	0.585
	0.445

	Model 4
	BUN
	1
	4.053
	0.044
	
	3.098
	0.078
	
	0.590
	0.442

	Model 4
	UA
	1
	1.032
	0.310
	
	0.198
	0.656
	
	4.134
	0.042

	Model 4
	CRP
	1
	0.160
	0.689
	
	1.530
	0.216
	
	0.343
	0.558

	Model 4
	Scr
	1
	2.004
	0.157
	
	0.314
	0.575
	
	2.349
	0.125

	Model 4
	GLOBAL
	19
	15.338
	0.701
	
	17.943
	0.526
	
	10.694
	0.934


Notes: Proportional hazards assumptions were assessed using Schoenfeld residuals in Cox proportional hazards models with CHG-FI modeled as quartiles, with Q1 as the reference group. The table presents variable-specific and global tests for new-onset CVD, heart disease, and stroke across the crude model and sequentially adjusted Models 1–4. A two-sided P value <0.05 was considered indicative of potential violation of the proportional hazards assumption.
Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.
Abbreviations: PH, proportional hazards; CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CVD, cardiovascular disease; df, degrees of freedom; BMI, body mass index; Plt, platelet count; BUN, blood urea nitrogen; UA, uric acid; CRP, C-reactive protein; SCr, serum creatinine.


Table S20. Sensitivity analysis using time-dependent Cox regression for covariates violating the proportional hazards assumption.
	Outcome
	Model
	Exposure
	HR (95% CI)
	Type

	CVD
	Time-dependent Cox
	CHG-FI
	1.560 (1.412–1.722)
	Continuous

	Stroke
	Time-dependent Cox
	CHG-FI
	1.555 (1.319–1.834)
	Continuous

	CVD
	Time-dependent Cox
	CHG-FI Q2
	1.428 (1.179–1.729)
	Q2 vs Q1

	CVD
	Time-dependent Cox
	CHG-FI Q3
	1.771 (1.468–2.136)
	Q3 vs Q1

	CVD
	Time-dependent Cox
	CHG-FI Q4
	2.426 (2.011–2.928)
	Q4 vs Q1

	Stroke
	Time-dependent Cox
	CHG-FI Q2
	1.755 (1.250–2.464)
	Q2 vs Q1

	Stroke
	Time-dependent Cox
	CHG-FI Q3
	2.053 (1.470–2.866)
	Q3 vs Q1

	Stroke
	Time-dependent Cox
	CHG-FI Q4
	2.569 (1.837–3.594)
	Q4 vs Q1


Time-dependent Cox models were fitted by introducing interaction terms between log-transformed survival time and covariates violating the proportional hazards assumption (Plt, BUN, and UA).


Table S21. Sensitivity analysis using standardized additive CHG-FI score.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FIadditive (per unit)
	1.55(1.45,1.66)
	1.49(1.39,1.61)
	1.48(1.38,1.60)
	1.47(1.35,1.59)
	1.45(1.34,1.58)

	CHG-FIadditive (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.54(1.27,1.85)
	1.51(1.25,1.82)
	1.50(1.25,1.81)
	1.44(1.19,1.74)
	1.44(1.19,1.74)

	    Q3
	1.77(1.47,2.13)
	1.70(1.41,2.04)
	1.69(1.40,2.03)
	1.59(1.31,1.91)
	1.59(1.31,1.91)

	    Q4
	2.70(2.27,3.21)
	2.53(2.12,3.01)
	2.49(2.09,2.97)
	2.36(1.96,2.85)
	2.33(1.93,2.81)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FIadditive (per unit)
	1.50(1.38,1.62)
	1.43(1.32,1.56)
	1.42(1.31,1.55)
	1.41(1.29,1.55)
	1.40(1.28,1.54)

	CHG-FIadditive (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	1.41(1.14,1.74)
	1.38(1.11,1.71)
	1.37(1.11,1.70)
	1.33(1.08,1.65)
	1.34(1.08,1.66)

	    Q3
	1.61(1.31,1.99)
	1.52(1.23,1.87)
	1.51(1.22,1.86)
	1.45(1.17,1.79)
	1.45(1.18,1.80)

	    Q4
	2.51(2.07,3.05)
	2.30(1.89,2.80)
	2.27(1.86,2.77)
	2.20(1.78,2.72)
	2.18(1.76,2.70)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FIadditive (per unit)
	1.74(1.56,1.94)
	1.72(1.54,1.93)
	1.71(1.53,1.92)
	1.66(1.46,1.90)
	1.62(1.42,1.85)

	CHG-FIadditive (quartiles)
	
	
	
	
	

	    Q1
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)
	1.0 (Ref)

	    Q2
	2.00(1.41,2.84)
	1.97(1.39,2.80)
	1.99(1.39,2.83)
	1.80(1.27,2.57)
	1.79(1.26,2.55)

	    Q3
	2.49(1.77,3.50)
	2.49(1.77,3.51)
	2.50(1.77,3.52)
	2.16(1.52,3.05)
	2.11(1.49,2.99)

	    Q4
	3.91(2.84,5.40)
	3.84(2.77,5.33)
	3.82(2.75,5.31)
	3.29(2.33,4.64)
	3.13(2.22,4.42)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, platelet count, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.


Table S22. Sensitivity analysis excluding platelet count from the fully adjusted model.
	
	HR (95%CI)

	Exposure
	Crude model
	Model 1
	Model 2
	Model 3
	Model 4

	CVD
	
	
	
	
	

	CHG-FI (per unit)
	1.73(1.58,1.89)
	1.66(1.51,1.83)
	1.66(1.51,1.83)
	1.57(1.42,1.73)
	1.57(1.42,1.73)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	    Q2
	1.5(1.24,1.82)
	1.49(1.23,1.80)
	1.48(1.22,1.79)
	1.42(1.17,1.72)
	1.42(1.17,1.72)

	    Q3
	1.89(1.58,2.27)
	1.88(1.56,2.26)
	1.88(1.56,2.26)
	1.76(1.46,2.12)
	1.76(1.46,2.12)

	    Q4
	2.76(2.32,3.28)
	2.68(2.23,3.21)
	2.67(2.22,3.21)
	2.43(2.01,2.93)
	2.43(2.01,2.93)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heart disease
	
	
	
	
	

	CHG-FI (per unit)
	1.74(1.57,1.92)
	1.66(1.49,1.85)
	1.66(1.49,1.85)
	1.60(1.43,1.78)
	1.60(1.43,1.78)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	    Q2
	1.38(1.11,1.72)
	1.37(1.10,1.71)
	1.36(1.09,1.70)
	1.33(1.06,1.66)
	1.33(1.07,1.66)

	    Q3
	1.84(1.49,2.26)
	1.81(1.47,2.24)
	1.82(1.47,2.24)
	1.74(1.40,2.15)
	1.75(1.41,2.16)

	    Q4
	2.74(2.25,3.33)
	2.62(2.13,3.23)
	2.63(2.13,3.24)
	2.46(1.99,3.05)
	2.47(1.99,3.06)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Stroke
	
	
	
	
	

	CHG-FI (per unit)
	1.77(1.53,2.05)
	1.74(1.49,2.04)
	1.74(1.48,2.04)
	1.57(1.33,1.85)
	1.58(1.34,1.86)

	CHG-FI (quartiles)
	
	
	
	
	

	    Q1
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	    Q2
	1.95(1.39,2.73)
	1.94(1.38,2.72)
	1.91(1.36,2.68)
	1.74(1.24,2.45)
	1.75(1.25,2.46)

	    Q3
	2.37(1.71,3.29)
	2.39(1.72,3.32)
	2.37(1.70,3.30)
	2.04(1.46,2.84)
	2.04(1.46,2.85)

	    Q4
	3.19(2.33,4.36)
	3.17(2.29,4.40)
	3.14(2.26,4.38)
	2.57(1.84,3.59)
	2.60(1.86,3.63)

	P-trend
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Crude Model: unadjusted.
Model 1 adjusted for: Age, sex, education, household registration, and marital status.
Model 2 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, and BMI.
Model 3 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, and diabetes.
Model 4 adjusted for: Age, sex, education, household registration, marital status, smoking status, drinking status, sleep time, BMI, hypertension, diabetes, blood urea nitrogen, uric acid, C-reactive protein, and serum creatinine.
Abbreviations: CHG-FI, combined cholesterol, high-density lipoprotein, glucose index and frailty index; CKM, cardiovascular-kidney-metabolic; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; BMI, body mass index.
