Table S1. Variance Inflation Factor (VIF) for Multicollinearity Assessment
	Variable
	Degrees of Freedom (Df)
	Generalized VIF (GVIF)
	Scaled GVIF (GVIF^(1/(2×Df)))

	Sex
	1
	2.519
	1.587

	Smoking status
	2
	2.116
	1.206

	Alcohol drinking status
	1
	1.285
	1.134

	Marital status
	1
	1.057
	1.028

	Education level
	1
	1.167
	1.039

	Residential area
	1
	1.083
	1.041

	eGFR 
	1
	1.328
	1.152

	UA
	1
	1.367
	1.169

	CRP
	1
	1.031
	1.016

	Dyslipidemia
	1
	1.771
	1.331

	Hypertension
	1
	2.786
	1.669

	Hypertension medication use
	1
	2.798
	1.673

	Diabetes medication use
	1
	1.083
	1.041

	Dyslipidemia medication use
	1
	1.764
	1.328


Multicollinearity was defined as follows: GVIF > 10 (severe), 5 < GVIF ≤ 10 (moderate), and GVIF ≤ 5 (no significant). Scaled GVIF normalizes the GVIF by degrees of freedom to facilitate comparison across variables. eGFR = estimated glomerular filtration rate.

Table S2. Baseline characteristics of study participants stratified by quartiles of GLMI
	Characteristic
	Total (N=12096)
	Quartile 1 (N=3024)
	Quartile 2 (N=3024)
	Quartile 3 (N=3024)
	Quartile 4 (N=3024)
	P value

	Age, years
	60.64± 9.71
	58.89±   9.65
	60.46±  9.98
	61.11 ± 9.64
	62.08 ± 9.45
	<0.001

	Sex, n (%)
	
	
	
	
	
	<0.001

	Female
	6386 (52.8)
	1403 (46.4)
	1614 (53.4)
	1650 (54.6)
	1719 (56.8)
	

	Male
	5710 (47.2)
	1621 (53.6)
	1410 (46.6)
	1374 (45.4)
	1305 (43.2)
	

	Marital status, n (%)
	
	
	
	
	
	0.150

	Married
	10514 (86.9)
	2664 (88.1)
	2626 (86.8)
	2615 (86.5)
	2609 (86.3)
	

	Others
	1582 (13.1)
	360 (11.9)
	398 (13.2)
	409 (13.5)
	415 (13.7)
	

	Education level, n (%)
	
	
	
	
	
	0.200

	Middle school or above
	5101 (42.2)
	1315 (43.5)
	1235 (40.8)
	1265 (41.8)
	1286 (42.5)
	

	Primary school or below
	6995 (57.8)
	1709 (56.5)
	1789 (59.2)
	1759 (58.2)
	1738 (57.5)
	

	Residence area, n (%)
	
	
	
	
	
	<0.001

	Rural
	10326 (85.4)
	2721 (90.0)
	2679 (88.6)
	2515 (83.2)
	2411 (79.7)
	

	Urban
	1770 (14.6)
	303 (10.0)
	345 (11.4)
	509 (16.8)
	613 (20.3)
	

	Smoking status, n (%)
	
	
	
	
	
	<0.001

	Current smoker
	3388 (28.0)
	1021 (33.8)
	892 (29.5)
	744 (24.6)
	731 (24.2)
	

	Never smoker
	7134 (59.0)
	1636 (54.1)
	1791 (59.2)
	1847 (61.1)
	1860 (61.5)
	

	Former smoker
	1574 (13.0)
	367 (12.1)
	341 (11.3)
	433 (14.3)
	433 (14.3)
	

	Alcohol drinking, n (%)
	
	
	
	
	
	<0.001

	No
	7829 (64.7)
	1754 (58.0)
	1957 (64.7)
	2012 (66.5)
	2106 (69.6)
	

	Yes
	4267 (35.3)
	1270 (42.0)
	1067 (35.3)
	1012 (33.5)
	918 (30.4)
	

	BMI, kg/m²
	23.66 (21.33, 26.23)
	21.17 (19.48, 23.16)
	23.05 (21.14, 25.21)
	24.50 (22.44, 26.61)
	26.09 (23.85, 28.44)
	<0.001

	TC, mg/dL
	181.08 (159.46, 205.79)
	163.32 (144.40, 181.85)
	176.83 (156.76, 197.68)
	186.49 (167.18, 209.27)
	202.12 (178.76, 226.64)
	<0.001

	TG, mg/dL
	115.04 (83.19, 170.80)
	70.80 (60.18, 84.07)
	98.23 (83.19, 117.70)
	136.28 (111.50, 167.26)
	219.47 (167.26, 301.77)
	<0.001

	LDL-C, mg/dL
	100.39 (82.63, 119.69)
	85.33 (71.43, 100.39)
	101.93 (86.10, 117.37)
	108.88 (90.73, 127.03)
	108.88 (88.03, 129.73)
	<0.001

	HDL-C, mg/dL
	49.81 (43.24, 57.53)
	57.53 (50.58, 66.12)
	51.74 (45.56, 58.69)
	48.07 (42.08, 54.05)
	43.63 (39.00, 49.81)
	<0.001

	eGFR, mL/min/1.73m²
	101.46 (90.33, 109.83)
	102.50 (93.15, 111.20)
	101.77 (91.00, 110.18)
	100.60 (88.68, 108.77)
	100.81 (87.84, 109.29)
	<0.001

	UA, mg/dL
	4.80 (3.90, 5.70)
	4.40 (3.60, 5.30)
	4.60 (3.80, 5.50)
	4.90 (4.10, 5.90)
	5.20 (4.40, 6.20)
	<0.001

	CRP, mg/L
	1.40 (0.80, 2.60)
	0.80 (0.50, 1.70)
	1.10 (0.70, 2.00)
	1.50 (0.90, 2.60)
	2.40 (1.50, 4.20)
	<0.001


P values were calculated by one-way ANOVA for normally distributed continuous variables, Kruskal-Wallis H test for non-normally distributed continuous variables, and Pearson chi-square test for categorical variables.
[bookmark: OLE_LINK1]Abbreviations: BMI, body mass index; TC, total cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; eGFR, estimated glomerular filtration rate based on serum creatinine; GLMI, glycemic-lipid metabolism index; UA, uric acid; CRP, C-reactive protein.


Table S3. Subgroup Analysis of the Association between GLMI and CMM
	Subgroup
	Event (n, %)
	Total (n, %)
	Hazard Ratio (HR) (95% CI)
	P Value for Interaction

	Age (years)
	
	
	
	0.03

	<60
	578 (36.4%)
	5682 (47.0%)
	1.93 (1.51-2.47)
	

	≥60
	1009 (63.6%)
	6414 (53.0%)
	1.98 (1.66-2.36)
	

	Sex
	
	
	
	0.751

	Female
	920 (58.0%)
	6386 (52.8%)
	2.15 (1.78-2.60)
	

	Male
	667 (42.0%)
	5710 (47.2%)
	1.81 (1.45-2.24)
	

	BMI (kg/m²)
	
	
	
	0.226

	<24
	572 (36.0%)
	6477 (53.5%)
	1.86 (1.48-2.35)
	

	≥24
	1015 (64.0%)
	5619 (46.5%)
	1.91 (1.58-2.32)
	

	Smoking status
	
	
	
	0.162

	Current smoker
	358 (22.6%)
	3388 (28.0%)
	2.33 (1.73-3.13)
	

	Never smoker
	979 (61.7%)
	7134 (59.0%)
	1.98 (1.65-2.37)
	

	Former smoker
	250 (15.8%)
	1574 (13.0%)
	1.61 (1.13-2.31)
	

	Hypertension
	
	
	
	<0.001

	No
	677 (42.7%)
	8198 (67.8%)
	2.14 (1.74-2.64)
	

	Yes
	910 (57.3%)
	3898 (32.2%)
	1.68 (1.38-2.03)
	

	Diabetes mellitus
	
	
	
	<0.001

	No
	448 (28.2%)
	9569 (79.1%)
	1.76 (1.30-2.39)
	

	Yes
	1139 (71.8%)
	2527 (20.9%)
	1.03 (0.88-1.21)
	

	Alcohol drinking status
	
	
	
	0.091

	No
	1139 (71.8%)
	7829 (64.7%)
	1.92 (1.63-2.26)
	

	Yes
	448 (28.2%)
	4267 (35.3%)
	2.30 (1.74-3.05)
	

	Education level
	
	
	
	0.184

	Middle school or above
	663 (41.8%)
	5101 (42.2%)
	1.92 (1.54-2.40)
	

	Primary school or below
	924 (58.2%)
	6995 (57.8%)
	2.08 (1.73-2.50)
	

	Residential area
	
	
	
	0.206

	Rural
	1238 (78.0%)
	10326 (85.4%)
	2.08 (1.77-2.43)
	

	Urban
	349 (22.0%)
	1770 (14.6%)
	1.83 (1.34-2.50)
	

	Marital status
	
	
	
	0.066

	Married
	1364 (85.9%)
	10514 (86.9%)
	2.09 (1.80-2.44)
	

	Others
	223 (14.1%)
	1582 (13.1%)
	1.51 (1.04-2.20)
	


Total study population N=12096. Total number of CMM E=1587.Event (n, %) = number of outcome events in the subgroup and its percentage in all outcome events; Total (n, %) = number of participants in the subgroup and its percentage in the total study population. HR = Hazard ratio; CI = Confidence interval. P value for interaction < 0.05 indicates a statistically significant difference in the association between GLMI and CMM across subgroups. 
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Figure S1 Kaplan–Meier curves of cumulative CMM incidence in different GLMI quartile groups. As the GLMI level increases, the cumulative incidence of cardiovascular metabolic multimorbidity increases significantly, with a Log rank test P<0.001.
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Figure S2 Time-dependent ROC curves of GLMI for CMM prediction. 3-year (AUC = 0.717, blue) and 5-year (AUC = 0.692, orange). Dashed line = null predictive value (AUC = 0.5).
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