Table S1. Exploratory two-piecewise logistic regression of CTI and CTI-derived adiposity indices in relation to the newly identified surrogate-defined CLMM phenotype.
	Variable
	Turning point
	Percentile
	Participants/events below inflection point
	Participants/events at or above inflection point
	<Inflection point OR (95%CI)
	≥Inflection point OR (95%CI)
	P-value for log-likelihood ratio
	P-for-change

	CTI
	7.508
	5.0th
	327/14
	6207/392
	0.624 (0.141-2.763)
	1.324 (1.142-1.535)
	0.591
	0.324

	CTI-BMI
	208.698
	65.8th
	4297/198
	2237/208
	1.022 (1.014-1.030)
	1.000 (0.998-1.001)
	<0.001
	<0.001

	CTI-WC
	537.274
	5.0th
	327/21
	6207/385
	0.995 (0.992-0.999)
	1.002 (1.001-1.003)
	<0.001
	<0.001

	CTI-WHtR
	3.406
	5.0th
	327/21
	6207/385
	0.541 (0.295-0.992)
	1.195 (1.085-1.315)
	<0.001
	0.012

	CTI-WWI
	75.75
	5.0th
	327/23
	6207/383
	0.974 (0.950-0.998)
	1.010 (1.001-1.018)
	<0.001
	0.006

	CTI-ABSI
	0.573
	5.0th
	327/23
	6207/383
	0.048 (0.002-1.264)
	1.859 (0.624-5.531)
	0.006
	0.038

	CTI-BRI
	58.272
	95.0th
	6207/369
	327/37
	1.010 (1.001-1.020)
	0.997 (0.953-1.043)
	0.060
	0.567

	CTI-CI
	50.374
	5.0th
	327/21
	6207/385
	0.960 (0.917-1.006)
	1.017 (1.004-1.030)
	<0.001
	0.019

	CTI-CVAI
	225.385
	5.0th
	327/14
	6207/392
	0.999 (0.998-1.000)
	1.000 (1.000-1.001)
	0.003
	0.002


Note: This two-piece logistic regression analysis was conducted as an exploratory analysis to characterize potential non-linear associations suggested by restricted cubic spline models. The percentile corresponding to each turning point was calculated from the empirical exposure distribution. The inflection point was identified using the segmented logistic regression model and rounded to two decimal places. Participants/events indicate the number of participants and incident CLMM cases in each segment. ORs below and at or above the inflection point are presented per 1-unit increase in each CTI-derived index. The likelihood ratio test compared the two-piece logistic regression model with the single-line logistic regression model. The P for change in slope tested whether the slopes differed between the two segments. Models were adjusted for age, sex, education, marital status, location, smoking, drinking, hypertension, and CKD. Given the limited number of events in some segments and the wide confidence intervals, these threshold estimates should be interpreted cautiously and should not be considered definitive clinical cutoff values
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S2. Sensitivity analysis excluding participants with missing covariates: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	Crude model
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.21(0.88,1.67)
	0.248
	
	1.21(0.88,1.67)
	0.250
	
	1.18(0.85,1.62)
	0.328

	    Q3
	1.31(0.95,1.79)
	0.096
	
	1.28(0.93,1.76)
	0.125
	
	1.19(0.87,1.64)
	0.278

	    Q4
	1.86(1.38,2.51)
	<0.001
	
	1.81(1.34,2.44)
	<0.001
	
	1.63(1.20,2.20)
	0.002

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	0.001

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.61(1.09,2.38)
	0.016
	
	1.61(1.09,2.38)
	0.016
	
	1.57(1.06,2.31)
	0.024

	    Q3
	2.92(2.04,4.17)
	<0.001
	
	2.9(2.02,4.15)
	<0.001
	
	2.72(1.89,3.91)
	<0.001

	    Q4
	3.76(2.66,5.32)
	<0.001
	
	3.59(2.52,5.11)
	<0.001
	
	3.15(2.19,4.51)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.6(1.14,2.23)
	0.006
	
	1.62(1.16,2.26)
	0.005
	
	1.56(1.11,2.18)
	0.010

	    Q3
	1.71(1.23,2.38)
	0.002
	
	1.72(1.23,2.39)
	0.001
	
	1.59(1.14,2.22)
	0.007

	    Q4
	2.33(1.70,3.20)
	<0.001
	
	2.25(1.64,3.10)
	<0.001
	
	1.94(1.40,2.68)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.71(1.20,2.43)
	0.003
	
	1.66(1.16,2.36)
	0.005
	
	1.61(1.13,2.29)
	0.008

	    Q3
	2.11(1.51,2.97)
	<0.001
	
	2(1.42,2.81)
	<0.001
	
	1.83(1.30,2.59)
	<0.001

	    Q4
	2.75(1.98,3.81)
	<0.001
	
	2.44(1.74,3.41)
	<0.001
	
	2.11(1.50,2.97)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.13(0.82,1.55)
	0.461
	
	1.1(0.80,1.51)
	0.575
	
	1.04(0.76,1.44)
	0.800

	    Q3
	1.31(0.96,1.78)
	0.087
	
	1.24(0.91,1.69)
	0.181
	
	1.13(0.83,1.55)
	0.433

	    Q4
	1.64(1.22,2.21)
	<0.001
	
	1.46(1.07,1.99)
	0.017
	
	1.28(0.93,1.75)
	0.129

	P for trend
	
	<0.001
	
	
	0.011
	
	
	0.098

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.11(0.82,1.51)
	0.491
	
	1.11(0.82,1.51)
	0.497
	
	1.07(0.79,1.46)
	0.658

	    Q3
	1.13(0.83,1.52)
	0.443
	
	1.11(0.82,1.51)
	0.509
	
	1.04(0.76,1.41)
	0.812

	    Q4
	1.31(0.98,1.76)
	0.068
	
	1.25(0.92,1.69)
	0.156
	
	1.12(0.83,1.53)
	0.463

	P for trend
	
	0.07
	
	
	0.169
	
	
	0.508

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.65(1.16,2.33)
	0.005
	
	1.61(1.13,2.27)
	0.008
	
	1.58(1.11,2.23)
	0.011

	    Q3
	2.01(1.44,2.82)
	<0.001
	
	1.88(1.34,2.63)
	<0.001
	
	1.74(1.23,2.44)
	0.002

	    Q4
	2.62(1.90,3.63)
	<0.001
	
	2.3(1.65,3.21)
	<0.001
	
	1.99(1.41,2.79)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.37(1.00,1.87)
	0.049
	
	1.36(0.99,1.86)
	0.057
	
	1.32(0.96,1.81)
	0.088

	    Q3
	1.34(0.98,1.84)
	0.067
	
	1.31(0.96,1.80)
	0.092
	
	1.21(0.88,1.67)
	0.237

	    Q4
	1.66(1.23,2.25)
	0.001
	
	1.55(1.14,2.11)
	0.006
	
	1.37(1.00,1.87)
	0.052

	P for trend
	
	0.002
	
	
	0.011
	
	
	0.100

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.21(1.54,3.17)
	<0.001
	
	2.12(1.47,3.04)
	<0.001
	
	2.04(1.42,2.94)
	<0.001

	    Q3
	2.65(1.87,3.78)
	<0.001
	
	2.5(1.75,3.58)
	<0.001
	
	2.35(1.64,3.37)
	<0.001

	    Q4
	2.94(2.07,4.16)
	<0.001
	
	2.78(1.95,3.97)
	<0.001
	
	2.36(1.64,3.39)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Note: The crude model was unadjusted. Model 1 was adjusted for age, sex, education, residence, and marital status. Model 2 was additionally adjusted for smoking, drinking, hypertension, and CKD.
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.

Table S3. Sensitivity analysis with additional adjustment for LDL-C: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	Model 3
	
	Model 4
	
	Model 5

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.30(0.95,1.78)
	0.106
	
	1.3(0.95,1.78)
	0.103
	
	1.26(0.92,1.73)
	0.147

	    Q3
	1.41(1.03,1.92)
	0.030
	
	1.39(1.02,1.90)
	0.038
	
	1.3(0.95,1.78)
	0.101

	    Q4
	1.94(1.45,2.60)
	<0.001
	
	1.9(1.41,2.55)
	<0.001
	
	1.72(1.27,2.32)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.85(1.26,2.72)
	0.002
	
	1.87(1.27,2.74)
	0.001
	
	1.81(1.23,2.65)
	0.003

	    Q3
	3.23(2.26,4.62)
	<0.001
	
	3.25(2.27,4.65)
	<0.001
	
	3.04(2.12,4.37)
	<0.001

	    Q4
	4.13(2.91,5.85)
	<0.001
	
	4.02(2.82,5.73)
	<0.001
	
	3.51(2.44,5.04)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.60(1.15,2.22)
	0.005
	
	1.62(1.17,2.25)
	0.004
	
	1.56(1.12,2.17)
	0.008

	    Q3
	1.72(1.24,2.37)
	0.001
	
	1.73(1.25,2.39)
	<0.001
	
	1.61(1.16,2.23)
	0.004

	    Q4
	2.42(1.78,3.29)
	<0.001
	
	2.35(1.73,3.21)
	<0.001
	
	2.02(1.47,2.78)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.80(1.28,2.54)
	<0.001
	
	1.75(1.24,2.46)
	0.001
	
	1.69(1.20,2.39)
	0.003

	    Q3
	2.25(1.62,3.14)
	<0.001
	
	2.13(1.53,2.98)
	<0.001
	
	1.96(1.40,2.75)
	<0.001

	    Q4
	2.73(1.98,3.77)
	<0.001
	
	2.44(1.75,3.39)
	<0.001
	
	2.11(1.50,2.95)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.19(0.87,1.62)
	0.282
	
	1.15(0.85,1.58)
	0.366
	
	1.10(0.80,1.50)
	0.555

	    Q3
	1.40(1.04,1.89)
	0.029
	
	1.33(0.98,1.80)
	0.067
	
	1.22(0.90,1.66)
	0.198

	    Q4
	1.68(1.25,2.25)
	<0.001
	
	1.50(1.11,2.04)
	0.009
	
	1.32(0.97,1.80)
	0.078

	P for trend
	
	<0.001
	
	
	0.006
	
	
	0.061

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.15(0.85,1.54)
	0.362
	
	1.15(0.85,1.54)
	0.369
	
	1.11(0.82,1.49)
	0.505

	    Q3
	1.17(0.87,1.57)
	0.305
	
	1.16(0.86,1.56)
	0.342
	
	1.09(0.80,1.47)
	0.585

	    Q4
	1.37(1.03,1.83)
	0.031
	
	1.31(0.97,1.76)
	0.076
	
	1.19(0.88,1.60)
	0.265

	P for trend
	
	0.032
	
	
	0.084
	
	
	0.299

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.71(1.22,2.39)
	0.002
	
	1.67(1.19,2.34)
	0.003
	
	1.64(1.17,2.30)
	0.004

	    Q3
	2.03(1.46,2.82)
	<0.001
	
	1.91(1.37,2.65)
	<0.001
	
	1.76(1.26,2.45)
	<0.001

	    Q4
	2.63(1.91,3.61)
	<0.001
	
	2.32(1.67,3.21)
	<0.001
	
	2.00(1.43,2.78)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.43(1.05,1.94)
	0.023
	
	1.42(1.04,1.93)
	0.026
	
	1.38(1.01,1.88)
	0.043

	    Q3
	1.42(1.05,1.94)
	0.024
	
	1.40(1.03,1.91)
	0.034
	
	1.29(0.95,1.77)
	0.105

	    Q4
	1.72(1.27,2.31)
	<0.001
	
	1.61(1.19,2.19)
	0.002
	
	1.43(1.05,1.94)
	0.023

	P for trend
	
	<0.001
	
	
	0.004
	
	
	0.053

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.11(1.48,3.00)
	<0.001
	
	2.02(1.42,2.88)
	<0.001
	
	1.94(1.36,2.78)
	<0.001

	    Q3
	2.73(1.94,3.85)
	<0.001
	
	2.58(1.82,3.64)
	<0.001
	
	2.41(1.70,3.41)
	<0.001

	    Q4
	2.97(2.12,4.17)
	<0.001
	
	2.80(1.99,3.96)
	<0.001
	
	2.38(1.67,3.39)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Note: Model 3 was adjusted for CTI and LDL-C. Model 4 was additionally adjusted for age, sex, education, residence, and marital status. Model 5 was further adjusted for smoking, drinking, hypertension, and CKD.
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S4. Sensitivity analysis with additional adjustment for TG and WC: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	Model 3
	
	Model 4
	
	Model 5

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.32(0.96,1.81)
	0.089
	
	1.33(0.97,1.83)
	0.081
	
	1.30(0.94,1.79)
	0.107

	    Q3
	1.44(1.04,1.99)
	0.027
	
	1.44(1.04,2.00)
	0.028
	
	1.37(0.99,1.90)
	0.060

	    Q4
	2.06(1.44,2.95)
	<0.001
	
	2.09(1.46,3.01)
	<0.001
	
	1.96(1.36,2.83)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.01(1.36,2.95)
	<0.001
	
	2.02(1.37,2.98)
	<0.001
	
	1.96(1.33,2.89)
	<0.001

	    Q3
	3.80(2.62,5.50)
	<0.001
	
	3.81(2.62,5.53)
	<0.001
	
	3.60(2.47,5.25)
	<0.001

	    Q4
	5.60(3.77,8.33)
	<0.001
	
	5.46(3.65,8.18)
	<0.001
	
	4.85(3.22,7.29)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.93(1.34,2.78)
	<0.001
	
	1.99(1.37,2.87)
	<0.001
	
	1.95(1.35,2.83)
	<0.001

	    Q3
	2.30(1.53,3.46)
	<0.001
	
	2.38(1.58,3.59)
	<0.001
	
	2.27(1.50,3.43)
	<0.001

	    Q4
	3.89(2.37,6.39)
	<0.001
	
	3.95(2.39,6.53)
	<0.001
	
	3.54(2.13,5.88)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.13(1.47,3.09)
	<0.001
	
	2.02(1.39,2.94)
	<0.001
	
	2.01(1.38,2.94)
	<0.001

	    Q3
	2.93(1.97,4.36)
	<0.001
	
	2.68(1.79,4.03)
	<0.001
	
	2.57(1.70,3.87)
	<0.001

	    Q4
	4.19(2.61,6.73)
	<0.001
	
	3.56(2.16,5.87)
	<0.001
	
	3.27(1.98,5.42)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.12(0.82,1.55)
	0.473
	
	1.07(0.77,1.48)
	0.692
	
	1.06(0.76,1.46)
	0.749

	    Q3
	1.29(0.93,1.79)
	0.131
	
	1.17(0.83,1.65)
	0.358
	
	1.15(0.81,1.62)
	0.435

	    Q4
	1.47(1.01,2.13)
	0.042
	
	1.23(0.81,1.84)
	0.330
	
	1.19(0.79,1.80)
	0.408

	P for trend
	
	0.032
	
	
	0.299
	
	
	0.375

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.04(0.77,1.42)
	0.780
	
	1.03(0.76,1.40)
	0.854
	
	1.03(0.76,1.41)
	0.831

	    Q3
	1.01(0.73,1.38)
	0.972
	
	0.98(0.70,1.36)
	0.895
	
	0.98(0.70,1.36)
	0.897

	    Q4
	1.07(0.75,1.52)
	0.724
	
	0.99(0.68,1.45)
	0.966
	
	1.00(0.68,1.46)
	0.982

	P for trend
	
	0.778
	
	
	0.903
	
	
	0.911

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.10(1.45,3.06)
	<0.001
	
	1.98(1.35,2.89)
	<0.001
	
	1.99(1.36,2.91)
	<0.001

	    Q3
	2.79(1.86,4.19)
	<0.001
	
	2.48(1.63,3.78)
	<0.001
	
	2.36(1.54,3.61)
	<0.001

	    Q4
	4.24(2.62,6.84)
	<0.001
	
	3.48(2.07,5.83)
	<0.001
	
	3.15(1.87,5.30)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.34(0.98,1.85)
	0.070
	
	1.32(0.96,1.82)
	0.092
	
	1.33(0.96,1.85)
	0.084

	    Q3
	1.29(0.91,1.81)
	0.149
	
	1.24(0.88,1.77)
	0.221
	
	1.23(0.86,1.75)
	0.256

	    Q4
	1.44(0.97,2.14)
	0.068
	
	1.33(0.88,2.02)
	0.178
	
	1.31(0.86,2.00)
	0.211

	P for trend
	
	0.117
	
	
	0.284
	
	
	0.35

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.54(1.74,3.71)
	<0.001
	
	2.48(1.69,3.65)
	<0.001
	
	2.4(1.63,3.53)
	<0.001

	    Q3
	3.70(2.47,5.54)
	<0.001
	
	3.63(2.38,5.54)
	<0.001
	
	3.41(2.23,5.20)
	<0.001

	    Q4
	4.94(3.02,8.08)
	<0.001
	
	5.00(2.95,8.47)
	<0.001
	
	4.28(2.52,7.27)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Note: Model 3 was adjusted for triglycerides and waist circumference. Model 4 was additionally adjusted for age, sex, education, residence, and marital status. Model 5 was further adjusted for smoking, drinking, hypertension, and CKD.
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S5. Sensitivity analysis excluding hypertension from covariate adjustment: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	Model 3

	
	OR (95%CI)
	P-value

	CTI
	
	

	    Q1
	Reference
	

	    Q2
	1.3(0.95,1.78)
	0.107

	    Q3
	1.38(1.02,1.89)
	0.040

	    Q4
	1.88(1.40,2.53)
	<0.001

	P for trend
	
	<0.001

	CTI-BMI
	
	

	    Q1
	Reference
	

	    Q2
	1.85(1.26,2.72)
	0.002

	    Q3
	3.21(2.24,4.60)
	<0.001

	    Q4
	3.89(2.73,5.55)
	<0.001

	P for trend
	
	<0.001

	CTI-WC
	
	

	    Q1
	Reference
	

	    Q2
	1.61(1.16,2.24)
	0.004

	    Q3
	1.71(1.24,2.36)
	0.001

	    Q4
	2.30(1.69,3.14)
	<0.001

	P for trend
	
	<0.001

	CTI-WHtR
	
	

	    Q1
	Reference
	

	    Q2
	1.75(1.24,2.46)
	0.001

	    Q3
	2.10(1.50,2.93)
	<0.001

	    Q4
	2.4(1.72,3.33)
	<0.001

	P for trend
	
	<0.001

	CTI-WWI
	
	

	    Q1
	Reference
	

	    Q2
	1.13(0.83,1.55)
	0.440

	    Q3
	1.30(0.96,1.76)
	0.091

	    Q4
	1.49(1.10,2.02)
	0.010

	P for trend
	
	0.006

	CTI-ABSI
	
	

	    Q1
	Reference
	

	    Q2
	1.13(0.84,1.53)
	0.405

	    Q3
	1.14(0.85,1.54)
	0.388

	    Q4
	1.30(0.97,1.75)
	0.078

	P for trend
	
	0.086

	CTI-BRI
	
	

	    Q1
	Reference
	

	    Q2
	1.66(1.19,2.33)
	0.003

	    Q3
	1.88(1.35,2.61)
	<0.001

	    Q4
	2.28(1.64,3.16)
	<0.001

	P for trend
	
	<0.001

	CTI-CI
	
	

	    Q1
	Reference
	

	    Q2
	1.41(1.03,1.92)
	0.029

	    Q3
	1.37(1.01,1.87)
	0.045

	    Q4
	1.60(1.18,2.17)
	0.002

	P for trend
	
	0.005

	CTI-CVAI
	
	

	    Q1
	Reference
	

	    Q2
	2.01(1.41,2.86)
	<0.001

	    Q3
	2.56(1.81,3.62)
	<0.001

	    Q4
	2.73(1.93,3.85)
	<0.001

	P for trend
	
	<0.001


Note: Model 3 was adjusted for age, sex, education, residence, marital status, smoking status, drinking status, and CKD; hypertension was intentionally omitted from this sensitivity model.
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S6. Sensitivity analysis with additional adjustment for medication use and extended covariates: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	
	Model 3
	
	Model 4
	

	
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.26(0.92,1.73)
	0.156
	
	1.03(0.61,1.74)
	0.911

	    Q3
	
	1.28(0.93,1.75)
	0.125
	
	1.56(0.97,2.52)
	0.067

	    Q4
	
	1.65(1.22,2.23)
	0.001
	
	1.31(0.80,2.13)
	0.284

	P for trend
	
	
	0.001
	
	
	0.169

	CTI-BMI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.76(1.20,2.59)
	0.004
	
	1.46(0.76,2.79)
	0.252

	    Q3
	
	2.89(2.01,4.15)
	<0.001
	
	3.05(1.70,5.49)
	<0.001

	    Q4
	
	3.26(2.27,4.69)
	<0.001
	
	2.77(1.53,5.04)
	<0.001

	P for trend
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.56(1.12,2.16)
	0.009
	
	1.35(0.78,2.36)
	0.287

	    Q3
	
	1.58(1.14,2.19)
	0.006
	
	1.57(0.92,2.68)
	0.099

	    Q4
	
	1.93(1.40,2.65)
	<0.001
	
	1.92(1.14,3.24)
	0.014

	P for trend
	
	
	<0.001
	
	
	0.011

	CTI-WHtR
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.68(1.19,2.37)
	0.003
	
	1.28(0.72,2.29)
	0.395

	    Q3
	
	1.91(1.36,2.67)
	<0.001
	
	2.18(1.29,3.69)
	0.004

	    Q4
	
	2.03(1.45,2.85)
	<0.001
	
	1.76(1.02,3.05)
	0.042

	P for trend
	
	
	<0.001
	
	
	0.029

	CTI-WWI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.09(0.80,1.49)
	0.593
	
	1.04(0.62,1.73)
	0.889

	    Q3
	
	1.21(0.89,1.64)
	0.227
	
	1.25(0.77,2.03)
	0.371

	    Q4
	
	1.28(0.94,1.75)
	0.117
	
	1.29(0.78,2.12)
	0.317

	P for trend
	
	
	0.094
	
	
	0.249

	CTI-ABSI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.10(0.81,1.49)
	0.533
	
	0.97(0.59,1.58)
	0.900

	    Q3
	
	1.09(0.81,1.48)
	0.566
	
	1.15(0.72,1.85)
	0.550

	    Q4
	
	1.16(0.86,1.57)
	0.325
	
	1.12(0.69,1.81)
	0.641

	P for trend
	
	
	0.357
	
	
	0.527

	CTI-BRI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.65(1.17,2.31)
	0.004
	
	1.74(0.96,3.15)
	0.068

	    Q3
	
	1.73(1.24,2.42)
	0.001
	
	2.56(1.48,4.41)
	<0.001

	    Q4
	
	1.94(1.39,2.71)
	<0.001
	
	2.09(1.18,3.68)
	0.011

	P for trend
	
	
	<0.001
	
	
	0.025

	CTI-CI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.37(1.00,1.87)
	0.048
	
	1.24(0.75,2.05)
	0.403

	    Q3
	
	1.27(0.93,1.74)
	0.132
	
	1.13(0.69,1.85)
	0.634

	    Q4
	
	1.39(1.02,1.89)
	0.038
	
	1.45(0.89,2.36)
	0.133

	P for trend
	
	
	0.084
	
	
	0.167

	CTI-CVAI
	
	
	
	
	
	

	    Q1
	
	Reference
	
	
	Reference
	

	    Q2
	
	1.93(1.35,2.75)
	<0.001
	
	1.96(1.03,3.72)
	0.040

	    Q3
	
	2.35(1.66,3.34)
	<0.001
	
	3.27(1.79,5.97)
	<0.001

	    Q4
	
	2.29(1.61,3.27)
	<0.001
	
	2.61(1.40,4.86)
	0.003

	P for trend
	
	
	<0.001
	
	
	0.005


Note: Model 3 was adjusted for age, sex, education, residence, marital status, smoking, drinking, hypertension, CKD, and use of antihypertensive, glucose-lowering, and lipid-lowering medications. Model 4 additionally included household registration, geographic region, Han ethnicity, household size, physical activity, nighttime sleep duration, depressive symptoms, and physician-diagnosed cancer. Model 4 was based on 2,677 participants with complete data for all extended covariates.
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.



Table S7. Sensitivity analysis with additional adjustment for baseline CLM component status: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	Model 3
	
	Model 4
	
	Model 5

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	0.88(0.64,1.22)
	0.458
	
	0.88(0.64,1.22)
	0.455
	
	0.88(0.63,1.22)
	0.442

	    Q3
	0.7(0.51,0.98)
	0.036
	
	0.70(0.51,0.98)
	0.036
	
	0.68(0.49,0.95)
	0.024

	    Q4
	0.81(0.59,1.11)
	0.193
	
	0.81(0.59,1.12)
	0.199
	
	0.78(0.57,1.08)
	0.136

	P for trend
	
	0.213
	
	
	0.223
	
	
	0.146

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.43(0.97,2.12)
	0.072
	
	1.44(0.97,2.12)
	0.070
	
	1.41(0.95,2.09)
	0.085

	    Q3
	1.78(1.22,2.58)
	0.003
	
	1.79(1.23,2.62)
	0.002
	
	1.75(1.20,2.55)
	0.004

	    Q4
	1.7(1.17,2.47)
	0.006
	
	1.71(1.17,2.52)
	0.006
	
	1.58(1.07,2.33)
	0.020

	P for trend
	
	0.018
	
	
	0.019
	
	
	0.074

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.09(0.78,1.54)
	0.606
	
	1.09(0.78,1.53)
	0.611
	
	1.07(0.76,1.51)
	0.681

	    Q3
	0.76(0.54,1.08)
	0.121
	
	0.76(0.53,1.07)
	0.118
	
	0.74(0.52,1.05)
	0.090

	    Q4
	0.77(0.55,1.09)
	0.137
	
	0.77(0.54,1.08)
	0.130
	
	0.71(0.50,1.00)
	0.053

	P for trend
	
	0.034
	
	
	0.033
	
	
	0.009

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.28(0.90,1.82)
	0.174
	
	1.26(0.88,1.79)
	0.202
	
	1.24(0.87,1.77)
	0.235

	    Q3
	0.95(0.67,1.36)
	0.782
	
	0.93(0.65,1.33)
	0.698
	
	0.9(0.62,1.28)
	0.547

	    Q4
	0.85(0.59,1.21)
	0.359
	
	0.81(0.56,1.17)
	0.260
	
	0.75(0.52,1.08)
	0.127

	P for trend
	
	0.053
	
	
	0.031
	
	
	0.009

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	0.77(0.56,1.07)
	0.114
	
	0.76(0.55,1.05)
	0.096
	
	0.74(0.53,1.02)
	0.067

	    Q3
	0.59(0.42,0.81)
	0.001
	
	0.57(0.41,0.79)
	<0.001
	
	0.55(0.40,0.76)
	<0.001

	    Q4
	0.55(0.40,0.76)
	<0.001
	
	0.52(0.37,0.72)
	<0.001
	
	0.48(0.35,0.68)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	0.78(0.57,1.06)
	0.110
	
	0.77(0.56,1.05)
	0.094
	
	0.76(0.55,1.03)
	0.078

	    Q3
	0.55(0.40,0.76)
	<0.001
	
	0.54(0.40,0.75)
	<0.001
	
	0.54(0.39,0.74)
	<0.001

	    Q4
	0.52(0.38,0.71)
	<0.001
	
	0.5(0.37,0.69)
	<0.001
	
	0.49(0.35,0.67)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.27(0.90,1.79)
	0.176
	
	1.25(0.89,1.77)
	0.201
	
	1.26(0.89,1.78)
	0.199

	    Q3
	0.95(0.67,1.34)
	0.765
	
	0.92(0.65,1.31)
	0.646
	
	0.89(0.63,1.27)
	0.521

	    Q4
	0.9(0.63,1.27)
	0.540
	
	0.85(0.60,1.21)
	0.363
	
	0.79(0.55,1.13)
	0.190

	P for trend
	
	0.13
	
	
	0.067
	
	
	0.02

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	0.93(0.68,1.28)
	0.663
	
	0.92(0.67,1.27)
	0.613
	
	0.91(0.66,1.26)
	0.567

	    Q3
	0.6(0.43,0.84)
	0.003
	
	0.6(0.43,0.83)
	0.002
	
	0.58(0.42,0.81)
	0.001

	    Q4
	0.56(0.40,0.78)
	<0.001
	
	0.54(0.39,0.76)
	<0.001
	
	0.52(0.37,0.72)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.51(1.05,2.16)
	0.027
	
	1.48(1.02,2.13)
	0.037
	
	1.45(1.00,2.09)
	0.048

	    Q3
	1.22(0.85,1.76)
	0.277
	
	1.19(0.82,1.72)
	0.363
	
	1.16(0.80,1.68)
	0.429

	    Q4
	1(0.69,1.44)
	0.987
	
	0.96(0.66,1.40)
	0.831
	
	0.88(0.60,1.28)
	0.494

	P for trend
	
	0.148
	
	
	0.109
	
	
	0.030


Note: Model 3 was adjusted for baseline CLM component status (0 and 1 condition). Model 4 additionally adjusted for age, sex, education, residence, and marital status. Model 5 further adjusted for smoking, drinking, hypertension, and CKD. Among 6,476 participants with complete baseline CLM status, 3,097 (47.82%) had no component condition and 3,379 (52.18%) had one component condition. Among participants with one condition, 447 (13.2%) had CVD, 346 (10.2%) had T2DM, and 2,586 (76.5%) had suspected MASLD.
Abbreviation: CLM: cardiovascular-liver-metabolic; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S8. Sensitivity analysis restricted to participants without any baseline CLM component condition: associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	
	Crude model
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.48(0.81,2.69)
	0.200
	
	1.59(0.87,2.91)
	0.132
	
	1.56(0.85,2.85)
	0.153

	    Q3
	1.25(0.61,2.55)
	0.549
	
	1.33(0.65,2.76)
	0.436
	
	1.34(0.65,2.78)
	0.426

	    Q4
	1.57(0.69,3.58)
	0.282
	
	1.71(0.74,3.94)
	0.210
	
	1.64(0.71,3.79)
	0.251

	P for trend
	
	0.286
	
	
	0.203
	
	
	0.232

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.18(1.03, 4.60)
	0.041
	
	2.29(1.08, 4.85)
	0.031
	
	2.27(1.07, 4.83)
	0.033

	    Q3
	4.29(2.07, 8.91)
	<0.001
	
	4.80(2.28,10.09)
	<0.001
	
	4.75(2.24,10.07)
	<0.001

	    Q4
	9.41(4.08,21.71)
	<0.001
	
	10.34(4.37,24.44)
	<0.001
	
	10.09(4.22,24.16)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.44(0.76, 2.74)
	0.266
	
	1.61(0.84, 3.08)
	0.151
	
	1.59(0.83,3.05)
	0.163

	    Q3
	2.55(1.34, 4.85)
	0.004
	
	3.31(1.67, 6.56)
	<0.001
	
	3.23(1.62,6.43)
	<0.001

	    Q4
	4.05(1.57,10.41)
	0.004
	
	5.12(1.91,13.68)
	0.001
	
	4.69(1.73,12.73)
	0.002

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.00(1.05, 3.84)
	0.036
	
	1.99(1.04, 3.82)
	0.039
	
	1.97(1.03,3.79)
	0.042

	    Q3
	2.98(1.49, 5.95)
	0.002
	
	3.04(1.51, 6.13)
	0.002
	
	2.98(1.47, 6.05)
	0.002

	    Q4
	7.18(2.85,18.06)
	<0.001
	
	6.76(2.64,17.29)
	<0.001
	
	6.07(2.35,15.69)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.70(0.95,3.02)
	0.072
	
	1.72(0.96,3.10)
	0.069
	
	1.65(0.92,2.98)
	0.094

	    Q3
	1.02(0.47,2.25)
	0.955
	
	1.07(0.48,2.42)
	0.862
	
	1.05(0.46,2.36)
	0.911

	    Q4
	2.16(0.91,5.14)
	0.083
	
	2.05(0.82,5.10)
	0.123
	
	1.98(0.79,4.94)
	0.142

	P for trend
	
	0.169
	
	
	0.197
	
	
	0.23

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.31(0.73,2.36)
	0.359
	
	1.42(0.78,2.59)
	0.248
	
	1.39(0.76,2.55)
	0.279

	    Q3
	1.12(0.55,2.26)
	0.754
	
	1.25(0.60,2.60)
	0.558
	
	1.22(0.58,2.56)
	0.598

	    Q4
	1.21(0.49,3.01)
	0.676
	
	1.28(0.50,3.30)
	0.610
	
	1.24(0.48,3.22)
	0.654

	P for trend
	
	0.622
	
	
	0.499
	
	
	0.551

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.72(0.88, 3.35)
	0.112
	
	1.68(0.86, 3.28)
	0.129
	
	1.70(0.87, 3.33)
	0.121

	    Q3
	2.77(1.39, 5.53)
	0.004
	
	2.68(1.34, 5.38)
	0.006
	
	2.61(1.29, 5.28)
	0.007

	    Q4
	7.33(3.22,16.67)
	<0.001
	
	6.95(3.02,16.02)
	<0.001
	
	6.51(2.78,15.24)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.57(0.88,2.83)
	0.129
	
	1.71(0.94,3.11)
	0.079
	
	1.70(0.93,3.10)
	0.083

	    Q3
	1.46(0.73,2.94)
	0.287
	
	1.66(0.80,3.44)
	0.173
	
	1.61(0.77,3.36)
	0.203

	    Q4
	1.61(0.60,4.31)
	0.346
	
	1.73(0.63,4.78)
	0.289
	
	1.70(0.62,4.71)
	0.306

	P for trend
	
	0.193
	
	
	0.128
	
	
	0.149

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.01(1.02, 3.95)
	0.043
	
	2.06(1.04, 4.07)
	0.037
	
	2.01(1.01, 3.98)
	0.046

	    Q3
	3.9(1.98, 7.68)
	<0.001
	
	4.58(2.23, 9.38)
	<0.001
	
	4.65(2.25, 9.61)
	<0.001

	    Q4
	4.49(1.70,11.88)
	0.003
	
	6.24(2.20,17.71)
	<0.001
	
	5.63(1.94,16.33)
	0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Note: This analysis was restricted to 3,097 participants without baseline CVD, T2DM, or suspected MASLD. The crude model was unadjusted. Model 1 was adjusted for age, sex, education, residence, and marital status. Model 2 was additionally adjusted for smoking, drinking, hypertension, and CKD.
Abbreviation: CLM: cardiovascular-liver-metabolic; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.



Table S9. Two-year lag sensitivity analysis excluding early CVD-T2DM multimorbidity identified at the 2013 survey.
	
	Crude model
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.37(0.99,1.88)
	0.054
	
	1.37(0.99,1.89)
	0.054
	
	1.33(0.96,1.83)
	0.082

	    Q3
	1.36(0.99,1.87)
	0.059
	
	1.34(0.97,1.85)
	0.076
	
	1.25(0.90,1.72)
	0.184

	    Q4
	1.92(1.42,2.60)
	<0.001
	
	1.87(1.38,2.54)
	<0.001
	
	1.70(1.25,2.30)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	0.001

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.84(1.24,2.73)
	0.002
	
	1.84(1.24,2.73)
	0.002
	
	1.78(1.20,2.64)
	0.004

	    Q3
	3.17(2.20,4.57)
	<0.001
	
	3.14(2.18,4.54)
	<0.001
	
	2.94(2.03,4.26)
	<0.001

	    Q4
	4.02(2.82,5.74)
	<0.001
	
	3.84(2.68,5.52)
	<0.001
	
	3.35(2.31,4.85)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.60(1.14,2.23)
	0.006
	
	1.62(1.16,2.26)
	0.005
	
	1.56(1.11,2.18)
	0.010

	    Q3
	1.69(1.21,2.35)
	0.002
	
	1.70(1.22,2.36)
	0.002
	
	1.57(1.13,2.20)
	0.008

	    Q4
	2.38(1.74,3.26)
	<0.001
	
	2.31(1.68,3.17)
	<0.001
	
	1.98(1.43,2.74)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.89(1.33,2.68)
	<0.001
	
	1.83(1.28,2.60)
	<0.001
	
	1.77(1.24,2.52)
	0.002

	    Q3
	2.25(1.60,3.17)
	<0.001
	
	2.12(1.50,2.99)
	<0.001
	
	1.95(1.38,2.76)
	<0.001

	    Q4
	2.77(1.98,3.86)
	<0.001
	
	2.45(1.75,3.45)
	<0.001
	
	2.12(1.49,2.99)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.23(0.90,1.68)
	0.202
	
	1.19(0.87,1.64)
	0.277
	
	1.13(0.82,1.56)
	0.446

	    Q3
	1.39(1.02,1.90)
	0.035
	
	1.31(0.96,1.79)
	0.087
	
	1.20(0.88,1.65)
	0.250

	    Q4
	1.62(1.20,2.19)
	0.002
	
	1.44(1.05,1.97)
	0.024
	
	1.26(0.92,1.73)
	0.156

	P for trend
	
	0.001
	
	
	0.021
	
	
	0.154

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.15(0.85,1.55)
	0.362
	
	1.15(0.85,1.55)
	0.375
	
	1.1(0.81,1.50)
	0.529

	    Q3
	1.14(0.84,1.54)
	0.402
	
	1.13(0.83,1.53)
	0.448
	
	1.05(0.77,1.43)
	0.741

	    Q4
	1.30(0.97,1.75)
	0.077
	
	1.25(0.92,1.69)
	0.158
	
	1.12(0.83,1.53)
	0.456

	P for trend
	
	0.091
	
	
	0.187
	
	
	0.531

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.76(1.25,2.49)
	0.001
	
	1.72(1.21,2.43)
	0.002
	
	1.68(1.19,2.38)
	0.003

	    Q3
	1.98(1.41,2.78)
	<0.001
	
	1.84(1.31,2.59)
	<0.001
	
	1.69(1.20,2.39)
	0.003

	    Q4
	2.71(1.96,3.75)
	<0.001
	
	2.38(1.70,3.32)
	<0.001
	
	2.05(1.45,2.88)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.44(1.05,1.96)
	0.023
	
	1.43(1.04,1.95)
	0.026
	
	1.38(1.01,1.89)
	0.045

	    Q3
	1.40(1.02,1.91)
	0.038
	
	1.37(1.00,1.88)
	0.052
	
	1.26(0.92,1.73)
	0.154

	    Q4
	1.65(1.21,2.23)
	0.001
	
	1.55(1.13,2.11)
	0.006
	
	1.36(0.99,1.87)
	0.054

	P for trend
	
	0.003
	
	
	0.014
	
	
	0.121

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.16(1.50,3.10)
	<0.001
	
	2.06(1.43,2.97)
	<0.001
	
	1.98(1.38,2.86)
	<0.001

	    Q3
	2.66(1.87,3.79)
	<0.001
	
	2.51(1.76,3.59)
	<0.001
	
	2.35(1.64,3.36)
	<0.001

	    Q4
	3.01(2.13,4.26)
	<0.001
	
	2.86(2.01,4.07)
	<0.001
	
	2.43(1.69,3.49)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Note: Participants with coexisting CVD and T2DM identified at the 2013 survey were excluded to reduce the potential influence of early events. Biomarker data required to ascertain suspected MASLD were unavailable in 2013; therefore, this lag analysis could not exclude early cases involving suspected MASLD. The crude model was unadjusted. Model 1 was adjusted for age, sex, education, residence, and marital status. Model 2 was additionally adjusted for smoking, drinking, hypertension, and CKD.
Abbreviation: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S10. Sensitivity analysis using modified cardiometabolic risk-factor criteria that excluded BMI, WC and TG.
	
	Crude model
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value
	
	OR (95%CI)
	P-value

	CTI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.37(0.99,1.88)
	0.054
	
	1.36(0.99,1.88)
	0.057
	
	1.32(0.96,1.82)
	0.090

	    Q3
	1.46(1.07,2.00)
	0.018
	
	1.43(1.04,1.96)
	0.027
	
	1.33(0.97,1.83)
	0.080

	    Q4
	2.06(1.53,2.77)
	<0.001
	
	2.00(1.48,2.70)
	<0.001
	
	1.80(1.33,2.44)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-BMI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.05(1.38,3.04)
	<0.001
	
	2.06(1.39,3.06)
	<0.001
	
	1.99(1.34,2.96)
	<0.001

	    Q3
	3.36(2.32,4.87)
	<0.001
	
	3.37(2.32,4.89)
	<0.001
	
	3.13(2.15,4.57)
	<0.001

	    Q4
	4.62(3.22,6.63)
	<0.001
	
	4.50(3.12,6.49)
	<0.001
	
	3.88(2.67,5.64)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WC
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.63(1.17,2.27)
	0.004
	
	1.66(1.19,2.31)
	0.003
	
	1.59(1.14,2.22)
	0.007

	    Q3
	1.80(1.29,2.49)
	<0.001
	
	1.80(1.30,2.50)
	<0.001
	
	1.66(1.19,2.31)
	0.003

	    Q4
	2.52(1.84,3.44)
	<0.001
	
	2.45(1.79,3.35)
	<0.001
	
	2.08(1.51,2.87)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WHtR
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.68(1.18,2.37)
	0.004
	
	1.62(1.14,2.30)
	0.007
	
	1.56(1.10,2.21)
	0.013

	    Q3
	2.24(1.61,3.13)
	<0.001
	
	2.11(1.51,2.95)
	<0.001
	
	1.92(1.37,2.70)
	<0.001

	    Q4
	2.86(2.07,3.95)
	<0.001
	
	2.54(1.83,3.54)
	<0.001
	
	2.17(1.55,3.03)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-WWI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.22(0.89,1.67)
	0.227
	
	1.18(0.86,1.62)
	0.311
	
	1.12(0.81,1.54)
	0.491

	    Q3
	1.46(1.08,1.98)
	0.015
	
	1.38(1.01,1.88)
	0.042
	
	1.26(0.92,1.72)
	0.147

	    Q4
	1.79(1.33,2.41)
	<0.001
	
	1.59(1.17,2.16)
	0.003
	
	1.38(1.01,1.89)
	0.045

	P for trend
	
	<0.001
	
	
	0.002
	
	
	0.033

	CTI-ABSI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.21(0.90,1.64)
	0.206
	
	1.21(0.89,1.64)
	0.220
	
	1.17(0.86,1.58)
	0.322

	    Q3
	1.21(0.90,1.64)
	0.213
	
	1.19(0.88,1.62)
	0.256
	
	1.12(0.82,1.52)
	0.480

	    Q4
	1.48(1.10,1.97)
	0.009
	
	1.4(1.04,1.89)
	0.028
	
	1.26(0.93,1.70)
	0.139

	P for trend
	
	0.011
	
	
	0.036
	
	
	0.18

	CTI-BRI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.7(1.21,2.41)
	0.002
	
	1.66(1.18,2.35)
	0.004
	
	1.62(1.15,2.29)
	0.006

	    Q3
	2.07(1.48,2.90)
	<0.001
	
	1.94(1.38,2.71)
	<0.001
	
	1.77(1.26,2.49)
	<0.001

	    Q4
	2.85(2.07,3.92)
	<0.001
	
	2.51(1.80,3.49)
	<0.001
	
	2.13(1.52,2.98)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	CTI-CI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	1.47(1.08,2.01)
	0.015
	
	1.45(1.06,1.99)
	0.020
	
	1.41(1.03,1.93)
	0.033

	    Q3
	1.5(1.10,2.05)
	0.010
	
	1.47(1.07,2.01)
	0.017
	
	1.35(0.98,1.85)
	0.064

	    Q4
	1.82(1.34,2.46)
	<0.001
	
	1.7(1.25,2.31)
	<0.001
	
	1.49(1.09,2.03)
	0.013

	P for trend
	
	<0.001
	
	
	0.002
	
	
	0.03

	CTI-CVAI
	
	
	
	
	
	
	
	

	    Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	    Q2
	2.16(1.50,3.10)
	<0.001
	
	2.06(1.43,2.96)
	<0.001
	
	1.97(1.37,2.84)
	<0.001

	    Q3
	2.9(2.05,4.11)
	<0.001
	
	2.72(1.91,3.87)
	<0.001
	
	2.52(1.76,3.59)
	<0.001

	    Q4
	3.15(2.23,4.45)
	<0.001
	
	2.98(2.09,4.23)
	<0.001
	
	2.49(1.74,3.57)
	<0.001

	P for trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Note: The cardiometabolic risk-factor component of the suspected MASLD definition was modified by excluding BMI, WC, and TG. The LAP-based suspected steatotic liver disease component was retained. The crude model was unadjusted. Model 1 was adjusted for age, sex, education, residence, and marital status. Model 2 was additionally adjusted for smoking, drinking, hypertension, and CKD.
Abbreviation: LAP: lipid accumulation product; MASLD: metabolic dysfunction-associated steatotic liver disease; TG: triglycerides; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S11. Multiplicity-adjusted P values for associations of CTI and CTI-derived adiposity indices with the newly identified surrogate-defined CLMM phenotype.
	Indicator
	Exposure
	Overall P value
	FDR-adjusted P value
	Bonferroni-adjusted P value

	CTI
	CTIQ
	<0.001
	<0.001
	<0.001

	CTI-BMI
	CTI-BMIQ
	<0.001
	<0.001
	<0.001

	CTI-WC
	CTI-WCQ
	<0.001
	<0.001
	<0.001

	CTI-WHtR
	CTI-WHtRQ
	<0.001
	<0.001
	<0.001

	CTI-WWI
	CTI-WWIQ
	0.026
	0.030
	0.238

	CTI-ABSI
	CTI-ABSIQ
	0.198
	0.198
	1.000

	CTI-BRI
	CTI-BRIQ
	<0.001
	<0.001
	<0.001

	CTI-CI
	CTI-CIQ
	0.012
	0.016
	0.109

	CTI-CVAI
	CTI-CVAIQ
	<0.001
	<0.001
	<0.001


Note: Model 2 overall P values were obtained from the fully adjusted logistic regression models for each CTI-related index. Model 2 was adjusted for age, sex, education, residence,, marital status, smoking, drinking, hypertension, and CKD. P values across the nine CTI-related indices were adjusted using the Benjamini–Hochberg false discovery rate (FDR) method and the Bonferroni correction. The suffix “Q” indicates quartile-based exposure variables.
Abbreviations: FDR: false discovery rate; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S12. Exploratory multicollinearity diagnostics for CTI-derived indices in a model including all indices simultaneously.
	Variable
	GVIF
	Df
	Adjusted GVIF

	CTI
	7.114
	1
	2.667

	CTI-BMI
	26.338
	1
	5.132

	CTI-WC
	3460.043
	1
	58.822

	CTI-WHtR
	3672.283
	1
	60.599

	CTI-WWI
	8862.468
	1
	94.141

	CTI-ABSI
	11140.363
	1
	105.548

	CTI-BRI
	52.230
	1
	7.227

	CTI-CI
	30268.432
	1
	173.978

	CTI-CVAI
	6.200
	1
	2.490

	Age
	1.946
	1
	1.395

	Sex
	3.463
	1
	1.861

	Education
	1.260
	1
	1.123

	Location
	1.083
	1
	1.041

	Marital
	1.140
	1
	1.067

	Smoking
	2.180
	2
	1.215

	Drinking
	1.541
	2
	1.114

	Hypertension
	1.128
	1
	1.062

	CKD
	1.027
	1
	1.014


Note: GVIFs were estimated from an exploratory fully adjusted logistic regression model in which all CTI-derived indices and covariates were entered simultaneously. The adjusted GVIF was calculated as GVIF^(1/(2 × Df)) to account for variables with different degrees of freedom. This analysis was performed to assess potential multicollinearity and redundancy among CTI-derived indices.
Abbreviations: GVIF: generalized variance inflation factor; Df: degrees of freedom; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.




Table S13. Receiver-operating characteristic analysis of prediction models based on obesity-related indices for incident the newly identified surrogate-defined CLMM phenotype.
	Indicator
	AUC (95%CI)
	Optimal predicted probability cutoff
	Sensitivity
	Specificity
	DeLong test P value

	BMI
	0.638 (0.611–0.665)
	0.062
	0.628
	0.592
	

	CVAI
	0.606 (0.579–0.633)
	0.058
	0.786
	0.391
	0.007

	WHtR
	0.592 (0.564–0.621)
	0.062
	0.645
	0.507
	<0.001

	BRI
	0.592 (0.564–0.621)
	0.062
	0.645
	0.507
	<0.001

	WC
	0.589 (0.560–0.618)
	0.062
	0.599
	0.544
	<0.001

	WWI
	0.534 (0.506–0.562)
	0.063
	0.759
	0.327
	<0.001

	CI
	0.532 (0.503–0.561)
	0.062
	0.611
	0.47
	<0.001

	ABSI
	0.515 (0.486–0.545)
	0.062
	0.448
	0.602
	<0.001


Note: Data are presented as the area under the receiver-operating characteristic curve (AUC) with 95% confidence intervals (CI). Optimal predicted probability cutoffs were determined by the Youden index and were based on model-predicted probabilities rather than raw obesity-related index values. DeLong test P values were calculated for pairwise comparisons between each model and the BMI-based model.
Abbreviations: AUC: area under the curve; CI: confidence interval; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S14. Pairwise comparison of receiver-operating characteristic curves between CTI-derived obesity indices and corresponding obesity-related indices for incident the newly identified surrogate-defined CLMM phenotype.
	Comparison
	CTI-derived index AUC (95% CI)
	Obesity index AUC (95% CI)
	DeLong test P value

	CTI-BMI vs BMI
	0.638 (0.611–0.664)
	0.638 (0.611–0.665)
	0.924

	CTI-WC vs WC
	0.587 (0.559–0.616)
	0.589 (0.560–0.618)
	0.823

	CTI-WHtR vs WHtR
	0.592 (0.564–0.620)
	0.592 (0.564–0.621)
	0.968

	CTI-WWI vs WWI
	0.552 (0.524–0.581)
	0.466 (0.438–0.494)
	0.001

	CTI-ABSI vs ABSI
	0.473 (0.444–0.502)
	0.515 (0.486–0.545)
	<0.001

	CTI-BRI vs BRI
	0.595 (0.567–0.623)
	0.592 (0.564–0.621)
	0.469

	CTI-CI vs CI
	0.550 (0.521–0.579)
	0.468 (0.439–0.497)
	0.002

	CTI-CVAI vs CVAI
	0.607 (0.580–0.633)
	0.606 (0.579–0.633)
	0.703


Note: Data are presented as the area under the receiver-operating characteristic curve (AUC) with 95% confidence intervals (CI). DeLong test P values were calculated for pairwise comparisons between each CTI-derived obesity index model and the corresponding obesity-related index model.
Abbreviations: AUC: area under the curve; CI: confidence interval; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.



Table S15. Pairwise comparison of IDI and NRI between CTI-derived obesity index models and corresponding obesity-related index models for incident the newly identified surrogate-defined CLMM phenotype.
	Comparison
	IDI (95%CI), %
	NRI (95%CI), %

	CTI-BMI vs BMI
	0.02 (0.01 to 0.32)
	24.81 (6.56 to 37.83)

	CTI-WC vs WC
	0.14 (-0.01 to 0.32)
	18.37 (-1.36 to 27.91)

	CTI-WHtR vs WHtR
	0.10 (0.02 to 0.23)
	16.84 (6.43 to 29.21)

	CTI-WWI vs WWI
	-0.03 (-0.30 to 0.17)
	14.84 (-0.46 to 25.63)

	CTI-ABSI vs ABSI
	-0.20 (-0.54 to 0.02)
	-2.71 (-24.08 to 11.69)

	CTI-BRI vs BRI
	0.00 (0.00 to 0.08)
	17.95 (5.23 to 29.89)

	CTI-CI vs CI
	-0.04 (-0.32 to 0.18)
	16.12 (-1.10 to 23.26)

	CTI-CVAI vs CVAI
	0.04 (-0.05 to 0.11)
	18.93 (-16.82 to 33.30)


Note: IDI and NRI were calculated by comparing the model based on each CTI-derived obesity index with the model based on the corresponding obesity-related index. Positive IDI or NRI values indicate improved reclassification or discrimination by the CTI-derived obesity index model.
Abbreviations: IDI: integrated discrimination improvement; NRI: net reclassification improvement; CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; WWI: weight‑adjusted waist index; ABSI: a body shape index; BRI: body roundness index; CI: conicity index; CVAI: Chinese visceral adiposity index.


Table S16. Baseline characteristics of participants included in and excluded from the final analytic cohort.
	Variables
	Total
(n = 16,931)
	Excluded
(n = 10,397)
	Included
(n = 6,534)
	P-value

	Age, Median (Q1, Q3)
	58 (51, 65)
	58 (51, 65)
	58 (52, 65)
	0.417

	Sex, n (%)
	
	
	
	0.221

	  Female
	8663 (51.2)
	5359 (51.5)
	3304 (50.6)
	

	  Male
	8268 (48.8)
	5038 (48.5)
	3230 (49.4)
	

	Education, n (%)
	
	
	
	<0.001

	  Middle school or above
	5672 (33.5)
	3752 (36.1)
	1920 (29.4)
	

	  Primary school or below
	11253 (66.5)
	6639 (63.9)
	4614 (70.6)
	

	Marital, n (%)
	
	
	
	<0.001

	  Married
	14705 (87)
	8948 (86.2)
	5757 (88.1)
	

	  Others
	2204 (13)
	1427 (13.8)
	777 (11.9)
	

	Location, n (%)
	
	
	
	<0.001

	  Rural
	10079 (59.5)
	5714 (55)
	4365 (66.8)
	

	  Urban
	6852 (40.5)
	4683 (45)
	2169 (33.2)
	

	Smoking, n (%)
	
	
	
	<0.001

	  Current
	4762 (29.4)
	2654 (27.5)
	2108 (32.4)
	

	  Ever
	1391 (8.6)
	842 (8.7)
	549 (8.4)
	

	  Never
	10020 (62)
	6166 (63.8)
	3854 (59.2)
	

	Drinking, n (%)
	
	
	
	<0.001

	  Current
	4410 (28.2)
	2503 (26.5)
	1907 (31)
	

	  Ever
	1410 (9)
	877 (9.3)
	533 (8.7)
	

	  Never
	9791 (62.7)
	6073 (64.2)
	3718 (60.4)
	

	BMI, Median (Q1, Q3)
	23.1 (20.8, 25.7)
	23.5 (21.1, 26.2)
	22.6 (20.5, 25.2)
	<0.001

	Hypertension, n (%)
	
	
	
	<0.001

	  No
	7732 (57.6)
	3646 (52.9)
	4086 (62.5)
	

	  Yes
	5700 (42.4)
	3252 (47.1)
	2448 (37.5)
	

	CR, Median (Q1, Q3)
	0.8 (0.7, 0.9)
	0.8 (0.7, 0.9)
	0.8 (0.7, 0.9)
	0.088

	CRP, Median (Q1, Q3)
	1 (0.6, 2.2)
	1.2 (0.6, 2.5)
	0.9 (0.5, 2)
	<0.001

	FPG, Median (Q1, Q3)
	102.4 (94.7, 112.9)
	107.3 (97.6, 130.1)
	100.6 (93.6, 108.5)
	<0.001

	TG, Median (Q1, Q3)
	106.2 (75.2, 156.6)
	125.7 (87.6, 186.7)
	95.6 (69.9, 136.3)
	<0.001

	TC, Median (Q1, Q3)
	190.2 (166.8, 215.3)
	191.4 (167.4, 217.7)
	189.4 (166.6, 214.2)
	0.005

	HDL, Median (Q1, Q3)
	49.1 (40.2, 59.9)
	46 (37.5, 56.1)
	51.4 (42.5, 61.9)
	<0.001

	LDL, Median (Q1, Q3)
	114 (93.2, 137.2)
	113.7 (91.2, 137.2)
	114.8 (94.3, 137)
	0.005

	CTI, Median (Q1, Q3)
	8.7 (8.2, 9.3)
	9 (8.4, 9.6)
	8.5 (8.1, 9)
	<0.001

	CTI-BMI, Median (Q1, Q3)
	200.6 (174.4, 233.6)
	223.8 (192.5, 256.3)
	192.3 (169.9, 221.5)
	<0.001

	CTI-WC, Median (Q1, Q3)
	732 (644.7, 834.1)
	809.9 (712.3, 913.2)
	702.5 (628.9, 792.3)
	<0.001

	CTI-WHtR, Median (Q1, Q3)
	4.7 (4.1, 5.3)
	5.2 (4.6, 5.8)
	4.5 (4, 5)
	<0.001

	CTI-WWI, Median (Q1, Q3)
	96.9 (88.1, 106.5)
	104.4 (95.2, 114.3)
	94 (86.4, 102.5)
	<0.001

	CTI-ABSI, Median (Q1, Q3)
	0.7 (0.7, 0.8)
	0.8 (0.7, 0.8)
	0.7 (0.6, 0.8)
	<0.001

	CTI-BRI, Median (Q1, Q3)
	35.2 (26.7, 46)
	42.8 (33, 53)
	32.4 (25.2, 42)
	<0.001

	CTI-CI, Median (Q1, Q3)
	64.1 (58.4, 70.1)
	68.7 (63.1, 75.6)
	62.2 (57.2, 67.6)
	<0.001

	CTI-CVAI, Median (Q1, Q3)
	821.5 (561.5, 1127.6)
	1045.3 (770.7, 1363.6)
	728.9 (512.4, 1008.6)
	<0.001


Note: Included participants were those retained in the final analytic cohort. Excluded participants were those aged ≥45 years in the baseline CHARLS cohort who were excluded because of missing exposure data, missing baseline CLMM definition, prevalent CLMM at baseline, or missing follow-up outcome data. Data are presented as mean ± SD, median (Q1, Q3), or n (%), as appropriate.
Abbreviations: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; BRI: body roundness index; WWI: weight‑adjusted waist index; CVAI: Chinese visceral adiposity index; ABSI: a body shape index; CI: conicity index; CR: Creatinine; CRP: C-reactive protein; TG: fasting triglycerides; TC: total cholesterol; HDL: high-density lipoprotein Cholesterol; LDL: Low-Density Lipoprotein Cholesterol.


Table S17. Baseline characteristics of participants included in the multiple-imputation analysis and complete-case sensitivity analysis.
	Variables
	Total
(n = 6,534)
	Participants with missing covariates
(n = 393)
	Complete-case sample
(n = 6,141)
	P-value

	Age, Median (Q1, Q3)
	58 (52, 65)
	61 (54, 69)
	58 (52, 65)
	<0.001

	Sex, n (%)
	
	
	
	<0.001

	  Female
	3304 (50.6)
	106 (27)
	3198 (52.1)
	

	  Male
	3230 (49.4)
	287 (73)
	2943 (47.9)
	

	Education, n (%)
	
	
	
	0.17

	  Middle school or above
	4614 (70.6)
	265 (67.4)
	4349 (70.8)
	

	  Primary school or below
	1920 (29.4)
	128 (32.6)
	1792 (29.2)
	

	Marital, n (%)
	
	
	
	1

	  Married
	5757 (88.1)
	346 (88)
	5411 (88.1)
	

	  Others
	777 (11.9)
	47 (12)
	730 (11.9)
	

	Location, n (%)
	
	
	
	0.916

	  Rural
	4365 (66.8)
	264 (67.2)
	4101 (66.8)
	

	  Urban
	2169 (33.2)
	129 (32.8)
	2040 (33.2)
	

	Smoking, n (%)
	
	
	
	<0.001

	  Current
	3862 (59.1)
	153 (38.9)
	3709 (60.4)
	

	  Ever
	549 (8.4)
	42 (10.7)
	507 (8.3)
	

	  Never
	2123 (32.5)
	198 (50.4)
	1925 (31.3)
	

	Drinking, n (%)
	
	
	
	<0.001

	  Current
	3878 (59.4)
	174 (44.3)
	3704 (60.3)
	

	  Ever
	533 (8.2)
	2 (0.5)
	531 (8.6)
	

	  Never
	2123 (32.5)
	217 (55.2)
	1906 (31)
	

	Hypertension, n (%)
	
	
	
	0.188

	  No
	4086 (62.5)
	233 (59.3)
	3853 (62.7)
	

	  Yes
	2448 (37.5)
	160 (40.7)
	2288 (37.3)
	

	CKD, n (%)
	
	
	
	0.887

	  No
	6420 (98.3)
	387 (98.5)
	6033 (98.2)
	

	  Yes
	114 (1.7)
	6 (1.5)
	108 (1.8)
	

	BMI, Median (Q1, Q3)
	22.6 (20.5, 25.2)
	22 (19.9, 23.9)
	22.7 (20.5, 25.3)
	<0.001

	CR, Median (Q1, Q3)
	0.8 (0.7, 0.9)
	0.8 (0.7, 1)
	0.8 (0.6, 0.9)
	<0.001

	CRP, Median (Q1, Q3)
	0.9 (0.5, 2)
	1 (0.5, 2.2)
	0.9 (0.5, 2)
	0.69

	FPG, Median (Q1, Q3)
	100.6 (93.6, 108.5)
	102.6 (94.1, 111.6)
	100.6 (93.6, 108.2)
	0.003

	TG, Median (Q1, Q3)
	95.6 (69.9, 136.3)
	89.4 (66.4, 132.8)
	96.5 (69.9, 136.3)
	0.052

	TC, Median (Q1, Q3)
	189.4 (166.6, 214.2)
	190.6 (168.2, 214.6)
	189.4 (166.6, 214.2)
	0.413

	HDL, Median (Q1, Q3)
	51.4 (42.5, 61.9)
	54.5 (45.2, 67.7)
	51.4 (42.1, 61.5)
	<0.001

	LDL, Median (Q1, Q3)
	114.8 (94.3, 137.1)
	112.1 (92, 133.8)
	114.8 (94.7, 137.6)
	0.103

	CTI, Median (Q1, Q3)
	8.5 (8.1, 9)
	8.5 (8, 9.1)
	8.5 (8.1, 9)
	0.693

	CTI-BMI, Median (Q1, Q3)
	192.3 (169.9, 221.5)
	185.6 (164, 212.8)
	192.7 (170.4, 222.1)
	<0.001

	CTI-WC, Median (Q1, Q3)
	702.5 (628.9, 792.3)
	690.6 (618.8, 782.6)
	703.2 (629.3, 792.5)
	0.042

	CTI-WHtR, Median (Q1, Q3)
	4.5 (4, 5)
	4.3 (3.9, 4.9)
	4.5 (4, 5)
	0.002

	CTI-WWI, Median (Q1, Q3)
	94 (86.4, 102.5)
	92.6 (85, 101.8)
	94 (86.4, 102.6)
	0.15

	CTI-ABSI, Median (Q1, Q3)
	0.7 (0.6, 0.8)
	0.7 (0.6, 0.8)
	0.7 (0.7, 0.8)
	0.686

	CTI-BRI, Median (Q1, Q3)
	32.4 (25.2, 42)
	30.1 (23.6, 38.2)
	32.5 (25.2, 42.2)
	<0.001

	CTI-CI, Median (Q1, Q3)
	62.2 (57.2, 67.6)
	62.1 (56.4, 67.9)
	62.2 (57.3, 67.6)
	0.542

	CTI-CVAI, Median (Q1, Q3)
	728.9 (512.4, 1008.6)
	677.8 (439.6, 935.6)
	733.6 (518, 1012.2)
	0.001


Note: Note: The multiple-imputation analysis included 6,534 participants, whereas the complete-case sensitivity analysis included 6,141 participants after excluding those with missing covariates. Data are presented as mean ± SD, median (Q1, Q3), or n (%), as appropriate.
Abbreviations: CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; BRI: body roundness index; WWI: weight‑adjusted waist index; CVAI: Chinese visceral adiposity index; ABSI: a body shape index; CI: conicity index; CR: Creatinine; CRP: C-reactive protein; TG: fasting triglycerides; TC: total cholesterol; HDL: high-density lipoprotein Cholesterol; LDL: Low-Density Lipoprotein Cholesterol.


Table S18. Variable-specific missingness among participants aged ≥45 years in the baseline CHARLS cohort.
	Variable
	Total (N)
	Missing (N)
	Missing (percent)

	Age
	16931
	0
	0

	Sex
	16931
	0
	0

	Education
	16931
	6
	0.04

	Marital
	16931
	22
	0.13

	Location
	16931
	0
	0

	Smoking
	16931
	758
	4.48

	Drinking
	16931
	1320
	7.8

	Hypertension
	16931
	3499
	20.67

	CVD
	16931
	247
	1.46

	Diabetes
	16931
	5516
	32.58

	MASLD
	16931
	7145
	42.2

	CR
	16931
	5718
	33.77

	CRP
	16931
	5692
	33.62

	FPG
	16931
	6844
	40.42

	TG
	16931
	5699
	33.66

	TC
	16931
	5700
	33.67

	HDL
	16931
	5693
	33.62

	LDL
	16931
	5712
	33.74

	CTI
	16931
	5717
	33.77

	CTI-BMI
	16931
	7498
	44.29

	CTI-WC
	16931
	7419
	43.82

	CTI-WHtR
	16931
	7485
	44.21

	CTI-WWI
	16931
	7474
	44.14

	CTI-ABSI
	16931
	7519
	44.41

	CTI-BRI
	16931
	7485
	44.21

	CTI-CI
	16931
	7519
	44.41

	CTI-CVAI
	16931
	7520
	44.42

	CLMM2011
	16931
	115
	0.68

	CLMM2015
	16931
	2147
	12.68


Note: Variable-specific missingness was assessed among participants aged ≥45 years in the baseline CHARLS cohort before exclusions for missing exposure variables, missing baseline CLMM definition, prevalent CLMM at baseline, or missing follow-up outcome data. Percentages were calculated using the eligible baseline cohort as the denominator (N = 16,931). Diabetes, MASLD, and CLMM refer to baseline diabetes, baseline metabolic dysfunction-associated steatotic liver disease, and cardiovascular-liver-metabolic multimorbidity, respectively.
Abbreviations: CHARLS, China Health and Retirement Longitudinal Study; CTI, C-reactive protein-triglyceride-glucose index; BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; WWI, weight-adjusted waist index; ABSI, a body shape index; BRI, body roundness index; CI, conicity index; CVAI, Chinese visceral adiposity index; CR, creatinine; CRP, C-reactive protein; FPG, fasting plasma glucose; TG, triglyceride; TC, total cholesterol; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; CVD, cardiovascular disease; MASLD, metabolic dysfunction-associated steatotic liver disease; CLMM, cardiovascular-liver-metabolic multimorbidity.


[image: ]Figure S1. Spearman correlation heatmap of CTI-derived indices.
The numbers in the cells represent pairwise Spearman correlation coefficients. Red indicates positive correlations, and darker red indicates stronger positive correlations. The high correlations observed among several CTI-derived indices suggest potential redundancy, consistent with their shared mathematical construction based on CTI and obesity-related indices. CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; BRI: body roundness index; WWI: weight‑adjusted waist index; CVAI: Chinese visceral adiposity index; ABSI: a body shape index; CI: conicity index.
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Figure S2. Receiver operating characteristic (ROC) curves of individual adiposity indices for the newly identified surrogate-defined CLMM phenotype. CTI: C-reactive protein-triglyceride-glucose index; BMI: body mass index; WC: waist circumference; WHtR: waist‑to‑height ratio; BRI: body roundness index; WWI: weight‑adjusted waist index; CVAI: Chinese visceral adiposity index; ABSI: a body shape index; CI: conicity index.
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