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Supplementary Methods
Metabolic index calculation formula
In even-numbered waves, ELSA conducts venous blood sampling during home visits by trained nurses, and all specimens are then analyzed at the Royal Victoria Infirmary (Newcastle upon Tyne, UK). This protocol ensures standardized biochemical assessment and supports high data quality across waves.





CMM
In this analysis, cardiometabolic multimorbidity (CMM) was defined as the coexistence of at least two cardiometabolic conditions, including hypertension, diabetes, heart disease, or stroke. In the English Longitudinal Study of Ageing (ELSA), these conditions were identified through standardized self-reported physician diagnoses collected during nurse visits. Participants were asked, “Has a doctor ever told you that you have high blood pressure or hypertension?”; “Has a doctor ever told you that you have diabetes or high blood sugar?”; and “Has a doctor ever told you that you have heart disease such as myocardial infarction, coronary heart disease, angina, heart failure, or another heart problem?” or “Have you ever been told by a doctor that you have had a stroke?” Information on medication use for these conditions was also considered. Diabetes status was further validated by biochemical measurements (fasting plasma glucose ≥126 mg/dL or HbA1c ≥ 6.5%) obtained in the nurse visit subsample. Participants were classified as having developed CMM when a second cardiometabolic condition was first identified. The time to CMM onset was calculated as the interval between the preceding wave and the first wave in which CMM was recorded.
Supplementary Table 1. Baseline characteristics according to TyG index quartiles.
	Variables
	Total (n = 4232)
	Q1 (n = 1072)
	Q2 (n = 1059)
	Q3 (n = 1047)
	Q4 (n = 1054)
	P value

	age, Median (IQR)
	63.0 (58.0, 70.0)
	62.0 (58.0, 68.0)
	64.0 (59.0, 71.0)
	63.0 (59.0, 71.0)
	64.0 (58.0, 70.0)
	< 0.001

	gender, n (%)
	
	
	
	
	
	< 0.001

	  Male
	1878 (44.4)
	413 (38.5)
	434 (41)
	476 (45.5)
	555 (52.7)
	 

	  Female
	2354 (55.6)
	659 (61.5)
	625 (59)
	571 (54.5)
	499 (47.3)
	 

	Education, n (%)
	
	
	
	
	
	< 0.001

	 Less than high school
	1419 (33.5)
	284 (26.5)
	340 (32.1)
	366 (35)
	429 (40.7)
	 

	 High school or equivalent
	953 (22.5)
	247 (23)
	261 (24.6)
	229 (21.9)
	216 (20.5)
	 

	 College or above
	1860 (44.0)
	541 (50.5)
	458 (43.2)
	452 (43.2)
	409 (38.8)
	 

	Marital, n (%)
	
	
	
	
	
	0.678

	 Married or partnered
	3151 (74.5)
	813 (75.8)
	782 (73.8)
	773 (73.8)
	783 (74.3)
	 

	 Divorced or never partnered
	1081 (25.5)
	259 (24.2)
	277 (26.2)
	274 (26.2)
	271 (25.7)
	 

	Smoke, n (%)
	
	
	
	
	
	< 0.001

	 No
	3714 (87.8)
	971 (90.6)
	948 (89.5)
	898 (85.8)
	897 (85.1)
	 

	 Yes
	518 (12.2)
	101 (9.4)
	111 (10.5)
	149 (14.2)
	157 (14.9)
	 

	Drink, n (%)
	
	
	
	
	
	< 0.001

	 No
	1146 (27.1)
	229 (21.4)
	285 (26.9)
	312 (29.8)
	320 (30.4)
	 

	 ≥ 1 days/week
	3086 (72.9)
	843 (78.6)
	774 (73.1)
	735 (70.2)
	734 (69.6)
	 

	Moderate physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	2947 (69.6)
	803 (74.9)
	774 (73.1)
	690 (65.9)
	680 (64.5)
	 

	 < 1 days/week
	1285 (30.4)
	269 (25.1)
	285 (26.9)
	357 (34.1)
	374 (35.5)
	 

	Vigorous physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	1033 (24.4)
	324 (30.2)
	286 (27)
	224 (21.4)
	199 (18.9)
	 

	 < 1 days/week
	3199 (75.6)
	748 (69.8)
	773 (73)
	823 (78.6)
	855 (81.1)
	 

	BMI, Median (IQR)
	27.3 (24.7, 30.4)
	25.5 (23.2, 28.0)
	26.7 (24.3, 29.4)
	28.0 (25.5, 31.4)
	28.9 (26.4, 32.1)
	< 0.001

	WC, Median (IQR)
	95.3 (86.9, 103.6)
	89.5 (80.3, 97.3)
	93.5 (85.6, 101.7)
	97.1 (89.4, 105.5)
	100.4 (93.5, 108.2)
	< 0.001

	TG, Median (IQR)
	1.4 (1.0, 1.9)
	0.8 (0.7, 0.9)
	1.2 (1.1, 1.3)
	1.6 (1.4, 1.8)
	2.3 (2.0, 2.9)
	< 0.001

	FPG, Median (IQR)
	4.8 (4.5, 5.2)
	4.6 (4.4, 4.9)
	4.8 (4.5, 5.1)
	4.8 (4.5, 5.2)
	5.0 (4.6, 5.5)
	< 0.001

	Hba1c, Median (IQR)
	5.5 (5.3, 5.7)
	5.4 (5.3, 5.7)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.8)
	5.6 (5.3, 5.8)
	< 0.001

	HDL, Median (IQR)
	1.5 (1.3, 1.8)
	1.8 (1.5, 2.0)
	1.6 (1.4, 1.8)
	1.5 (1.3, 1.7)
	1.4 (1.2, 1.6)
	< 0.001

	LDL, Median (IQR)
	3.8 (3.3, 4.2)
	3.6 (3.2, 3.9)
	3.8 (3.4, 4.2)
	4.0 (3.5, 4.4)
	3.8 (3.3, 4.3)
	< 0.001

	Depression, n (%)
	
	
	
	
	
	0.08

	 No
	3798 (89.7)
	976 (91)
	962 (90.8)
	928 (88.6)
	932 (88.4)
	 

	 Yes
	434 (10.3)
	96 (9)
	97 (9.2)
	119 (11.4)
	122 (11.6)
	 

	Cancer, n (%)
	
	
	
	
	
	0.218

	 No
	3930 (92.9)
	1007 (93.9)
	989 (93.4)
	965 (92.2)
	969 (91.9)
	 

	 Yes
	302 ( 7.1)
	65 (6.1)
	70 (6.6)
	82 (7.8)
	85 (8.1)
	 

	Lung, n (%)
	
	
	
	
	
	0.707

	 No
	4050 (95.7)
	1021 (95.2)
	1011 (95.5)
	1007 (96.2)
	1011 (95.9)
	 

	 Yes
	182 ( 4.3)
	51 (4.8)
	48 (4.5)
	40 (3.8)
	43 (4.1)
	 

	Arthritis, n (%)
	
	
	
	
	
	< 0.001

	 No
	2856 (67.5)
	772 (72)
	715 (67.5)
	712 (68)
	657 (62.3)
	 

	 Yes
	1376 (32.5)
	300 (28)
	344 (32.5)
	335 (32)
	397 (37.7)
	 


A P value < 0.05 indicated a significant difference.
Abbreviations: BMI, body mass index; FPG, fasting blood glucose; Hba1c, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; IQR, interquartile range; TyG, triglyceride-glucose; TG, triglyceride; TyG, triglyceride-glucose; WC, waist circumference.


Supplementary Table 2. Baseline characteristics according to eGDR index quartiles.
	Variables
	Total (n = 4232)
	Q1 (n = 1058)
	Q2 (n = 1058)
	Q3 (n = 1058)
	Q4 (n = 1058)
	P value

	age, Median (IQR)
	63.0 (58.0, 70.0)
	65.0 (60.0, 72.0)
	65.0 (60.0, 72.0)
	62.0 (58.0, 69.0)
	61.0 (57.0, 67.0)
	< 0.001

	gender, n (%)
	
	
	
	
	
	< 0.001

	  Male
	1878 (44.4)
	648 (61.2)
	409 (38.7)
	604 (57.1)
	217 (20.5)
	 

	  Female
	2354 (55.6)
	410 (38.8)
	649 (61.3)
	454 (42.9)
	841 (79.5)
	 

	Education, n (%)
	
	
	
	
	
	< 0.001

	 Less than high school
	1419 (33.5)
	437 (41.3)
	398 (37.6)
	302 (28.5)
	282 (26.7)
	 

	 High school or equivalent
	953 (22.5)
	210 (19.8)
	228 (21.6)
	243 (23)
	272 (25.7)
	 

	 College or above
	1860 (44.0)
	411 (38.8)
	432 (40.8)
	513 (48.5)
	504 (47.6)
	 

	Marital, n (%)
	
	
	
	
	
	< 0.001

	 Married or partnered
	3151 (74.5)
	774 (73.2)
	759 (71.7)
	847 (80.1)
	771 (72.9)
	 

	 Divorced or never partnered
	1081 (25.5)
	284 (26.8)
	299 (28.3)
	211 (19.9)
	287 (27.1)
	 

	Smoke, n (%)
	
	
	
	
	
	0.011

	 No
	3714 (87.8)
	951 (89.9)
	926 (87.5)
	935 (88.4)
	902 (85.3)
	 

	 Yes
	518 (12.2)
	107 (10.1)
	132 (12.5)
	123 (11.6)
	156 (14.7)
	 

	Drink, n (%)
	
	
	
	
	
	0.03

	 No
	1146 (27.1)
	313 (29.6)
	300 (28.4)
	276 (26.1)
	257 (24.3)
	 

	 ≥ 1 days/week
	3086 (72.9)
	745 (70.4)
	758 (71.6)
	782 (73.9)
	801 (75.7)
	 

	Moderate physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	2947 (69.6)
	669 (63.2)
	729 (68.9)
	762 (72)
	787 (74.4)
	 

	 < 1 days/week
	1285 (30.4)
	389 (36.8)
	329 (31.1)
	296 (28)
	271 (25.6)
	 

	Vigorous physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	1033 (24.4)
	204 (19.3)
	250 (23.6)
	266 (25.1)
	313 (29.6)
	 

	 < 1 days/week
	3199 (75.6)
	854 (80.7)
	808 (76.4)
	792 (74.9)
	745 (70.4)
	 

	BMI, Median (IQR)
	27.3 (24.7, 30.4)
	30.7 (28.2, 34.1)
	26.9 (24.6, 30.0)
	27.6 (25.8, 29.8)
	24.2 (22.3, 26.2)
	< 0.001

	WC, Median (IQR)
	95.3 (86.9, 103.6)
	105.2 (100.1, 112.1)
	91.7 (86.4, 101.2)
	97.6 (93.5, 102.5)
	83.4 (77.9, 88.2)
	< 0.001

	TG, Median (IQR)
	1.4 (1.0, 1.9)
	1.6 (1.2, 2.2)
	1.4 (1.0, 1.9)
	1.4 (1.1, 2.0)
	1.1 (0.8, 1.4)
	< 0.001

	FPG, Median (IQR)
	4.8 (4.5, 5.2)
	5.0 (4.6, 5.4)
	4.8 (4.5, 5.2)
	4.8 (4.5, 5.1)
	4.7 (4.4, 5.0)
	< 0.001

	Hba1c, Median (IQR)
	5.5 (5.3, 5.7)
	5.6 (5.4, 5.9)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.8)
	5.4 (5.2, 5.6)
	< 0.001

	HDL, Median (IQR)
	1.5 (1.3, 1.8)
	1.4 (1.2, 1.6)
	1.6 (1.3, 1.9)
	1.5 (1.3, 1.7)
	1.7 (1.5, 2.0)
	< 0.001

	LDL, Median (IQR)
	3.8 (3.3, 4.2)
	3.8 (3.3, 4.2)
	3.9 (3.3, 4.3)
	3.8 (3.3, 4.2)
	3.8 (3.4, 4.2)
	0.257

	Depression, n (%)
	
	
	
	
	
	0.047

	 No
	3798 (89.7)
	927 (87.6)
	950 (89.8)
	964 (91.1)
	957 (90.5)
	 

	 Yes
	434 (10.3)
	131 (12.4)
	108 (10.2)
	94 (8.9)
	101 (9.5)
	 

	Cancer, n (%)
	
	
	
	
	
	0.068

	 No
	3930 (92.9)
	1001 (94.6)
	979 (92.5)
	979 (92.5)
	971 (91.8)
	 

	 Yes
	302 ( 7.1)
	57 (5.4)
	79 (7.5)
	79 (7.5)
	87 (8.2)
	 

	Lung, n (%)
	
	
	
	
	
	0.131

	 No
	4050 (95.7)
	1001 (94.6)
	1012 (95.7)
	1023 (96.7)
	1014 (95.8)
	 

	 Yes
	182 ( 4.3)
	57 (5.4)
	46 (4.3)
	35 (3.3)
	44 (4.2)
	 

	Arthritis, n (%)
	
	
	
	
	
	< 0.001

	 No
	2856 (67.5)
	683 (64.6)
	676 (63.9)
	758 (71.6)
	739 (69.8)
	 

	 Yes
	1376 (32.5)
	375 (35.4)
	382 (36.1)
	300 (28.4)
	319 (30.2)
	 


A P value < 0.05 indicated a significant difference.
Abbreviations: BMI, body mass index; eGDR, estimated glucose disposal rate; FPG, fasting blood glucose; Hba1c, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; IQR, interquartile range; WC, waist circumference.







Supplementary Table 3. Baseline characteristics according to AIP index quartiles.
	Variables
	Total (n = 4232)
	Q1 (n = 1070)
	Q2 (n = 1052)
	Q3 (n = 1054)
	Q4 (n = 1056)
	P value

	age, Median (IQR)
	63.0 (58.0, 70.0)
	62.0 (58.0, 69.0)
	64.0 (59.0, 71.0)
	64.0 (58.2, 71.0)
	63.0 (58.0, 70.0)
	< 0.001

	gender, n (%)
	
	
	
	
	
	< 0.001

	  Male
	1878 (44.4)
	320 (29.9)
	417 (39.6)
	515 (48.9)
	626 (59.3)
	 

	  Female
	2354 (55.6)
	750 (70.1)
	635 (60.4)
	539 (51.1)
	430 (40.7)
	 

	Education, n (%)
	
	
	
	
	
	< 0.001

	 Less than high school
	1419 (33.5)
	265 (24.8)
	341 (32.4)
	388 (36.8)
	425 (40.2)
	 

	 High school or equivalent
	953 (22.5)
	272 (25.4)
	236 (22.4)
	239 (22.7)
	206 (19.5)
	 

	 College or above
	1860 (44.0)
	533 (49.8)
	475 (45.2)
	427 (40.5)
	425 (40.2)
	 

	Marital, n (%)
	
	
	
	
	
	0.073

	 Married or partnered
	3151 (74.5)
	798 (74.6)
	753 (71.6)
	794 (75.3)
	806 (76.3)
	 

	 Divorced or never partnered
	1081 (25.5)
	272 (25.4)
	299 (28.4)
	260 (24.7)
	250 (23.7)
	 

	Smoke, n (%)
	
	
	
	
	
	< 0.001

	 No
	3714 (87.8)
	984 (92)
	951 (90.4)
	892 (84.6)
	887 (84)
	 

	 Yes
	518 (12.2)
	86 (8)
	101 (9.6)
	162 (15.4)
	169 (16)
	 

	Drink, n (%)
	
	
	
	
	
	< 0.001

	 No
	1146 (27.1)
	192 (17.9)
	294 (27.9)
	316 (30)
	344 (32.6)
	 

	 ≥ 1 days/week
	3086 (72.9)
	878 (82.1)
	758 (72.1)
	738 (70)
	712 (67.4)
	 

	Moderate physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	2947 (69.6)
	807 (75.4)
	750 (71.3)
	712 (67.6)
	678 (64.2)
	 

	 < 1 days/week
	1285 (30.4)
	263 (24.6)
	302 (28.7)
	342 (32.4)
	378 (35.8)
	 

	Vigorous physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	1033 (24.4)
	326 (30.5)
	267 (25.4)
	225 (21.3)
	215 (20.4)
	 

	 < 1 days/week
	3199 (75.6)
	744 (69.5)
	785 (74.6)
	829 (78.7)
	841 (79.6)
	 

	BMI, Median (IQR)
	27.3 (24.7, 30.4)
	25.2 (23.1, 27.7)
	26.9 (24.6, 29.8)
	27.9 (25.5, 31.0)
	29.0 (26.5, 32.2)
	< 0.001

	WC, Median (IQR)
	95.3 (86.9, 103.6)
	90.9 (81.3, 100.0)
	93.7 (85.8, 102.1)
	96.6 (88.9, 104.2)
	99.5 (91.9, 107.2)
	< 0.001

	TG, Median (IQR)
	1.4 (1.0, 1.9)
	1.0 (0.8, 1.4)
	1.2 (0.9, 1.7)
	1.5 (1.1, 2.0)
	1.8 (1.3, 2.3)
	< 0.001

	FPG, Median (IQR)
	4.8 (4.5, 5.2)
	4.8 (4.5, 5.1)
	4.8 (4.5, 5.1)
	4.8 (4.5, 5.2)
	4.8 (4.5, 5.2)
	0.001

	Hba1c, Median (IQR)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.8)
	0.004

	HDL, Median (IQR)
	1.5 (1.3, 1.8)
	1.9 (1.6, 2.1)
	1.7 (1.4, 1.9)
	1.5 (1.3, 1.7)
	1.3 (1.1, 1.5)
	< 0.001

	LDL, Median (IQR)
	3.8 (3.3, 4.2)
	3.4 (2.8, 3.9)
	3.7 (3.3, 4.1)
	3.9 (3.5, 4.3)
	4.2 (3.7, 4.7)
	< 0.001

	Depression, n (%)
	
	
	
	
	
	0.154

	 No
	3798 (89.7)
	972 (90.8)
	947 (90)
	950 (90.1)
	929 (88)
	 

	 Yes
	434 (10.3)
	98 (9.2)
	105 (10)
	104 (9.9)
	127 (12)
	 

	Cancer, n (%)
	
	
	
	
	
	0.297

	 No
	3930 (92.9)
	1005 (93.9)
	974 (92.6)
	968 (91.8)
	983 (93.1)
	 

	 Yes
	302 ( 7.1)
	65 (6.1)
	78 (7.4)
	86 (8.2)
	73 (6.9)
	 

	Lung, n (%)
	
	
	
	
	
	0.546

	 No
	4050 (95.7)
	1021 (95.4)
	1004 (95.4)
	1017 (96.5)
	1008 (95.5)
	 

	 Yes
	182 ( 4.3)
	49 (4.6)
	48 (4.6)
	37 (3.5)
	48 (4.5)
	 

	Arthritis, n (%)
	
	
	
	
	
	0.028

	 No
	2856 (67.5)
	749 (70)
	705 (67)
	724 (68.7)
	678 (64.2)
	 

	 Yes
	1376 (32.5)
	321 (30)
	347 (33)
	330 (31.3)
	378 (35.8)
	 


A P value < 0.05 indicated a significant difference.
Abbreviations: AIP, atherogenic index of plasma; BMI, body mass index; FPG, fasting blood glucose; Hba1c, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; IQR, interquartile range; WC, waist circumference.








Supplementary Table 4. Baseline characteristics according to RC index quartiles. 
	Variables
	Total (n = 4232)
	Q1 (n = 1116)
	Q2 (n = 1003)
	Q3 (n = 1059)
	Q4 (n = 1054)
	P value

	age, Median (IQR)
	63.0 (58.0, 70.0)
	62.0 (57.0, 68.0)
	62.0 (57.0, 69.0)
	63.0 (58.0, 70.0)
	66.0 (61.0, 73.0)
	< 0.001

	gender, n (%)
	
	
	
	
	
	< 0.001

	  Male
	1878 (44.4)
	463 (41.5)
	446 (44.5)
	527 (49.8)
	442 (41.9)
	 

	  Female
	2354 (55.6)
	653 (58.5)
	557 (55.5)
	532 (50.2)
	612 (58.1)
	 

	Education, n (%)
	
	
	
	
	
	< 0.001

	 Less than high school
	1419 (33.5)
	259 (23.2)
	278 (27.7)
	390 (36.8)
	492 (46.7)
	 

	 High school or equivalent
	953 (22.5)
	277 (24.8)
	232 (23.1)
	224 (21.2)
	220 (20.9)
	 

	 College or above
	1860 (44.0)
	580 (52)
	493 (49.2)
	445 (42)
	342 (32.4)
	 

	Marital, n (%)
	
	
	
	
	
	0.561

	 Married or partnered
	3151 (74.5)
	847 (75.9)
	745 (74.3)
	787 (74.3)
	772 (73.2)
	 

	 Divorced or never partnered
	1081 (25.5)
	269 (24.1)
	258 (25.7)
	272 (25.7)
	282 (26.8)
	 

	Smoke, n (%)
	
	
	
	
	
	< 0.001

	 No
	3714 (87.8)
	1013 (90.8)
	881 (87.8)
	927 (87.5)
	893 (84.7)
	 

	 Yes
	518 (12.2)
	103 (9.2)
	122 (12.2)
	132 (12.5)
	161 (15.3)
	 

	Drink, n (%)
	
	
	
	
	
	< 0.001

	 No
	1146 (27.1)
	237 (21.2)
	260 (25.9)
	272 (25.7)
	377 (35.8)
	 

	 ≥ 1 days/week
	3086 (72.9)
	879 (78.8)
	743 (74.1)
	787 (74.3)
	677 (64.2)
	 

	Moderate physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	2947 (69.6)
	868 (77.8)
	716 (71.4)
	711 (67.1)
	652 (61.9)
	 

	 < 1 days/week
	1285 (30.4)
	248 (22.2)
	287 (28.6)
	348 (32.9)
	402 (38.1)
	 

	Vigorous physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	1033 (24.4)
	372 (33.3)
	259 (25.8)
	229 (21.6)
	173 (16.4)
	 

	 < 1 days/week
	3199 (75.6)
	744 (66.7)
	744 (74.2)
	830 (78.4)
	881 (83.6)
	 

	BMI, Median (IQR)
	27.3 (24.7, 30.4)
	25.4 (23.1, 27.7)
	26.7 (24.6, 29.6)
	27.9 (25.7, 30.9)
	29.2 (26.6, 32.6)
	< 0.001

	WC, Median (IQR)
	95.3 (86.9, 103.6)
	88.7 (80.3, 97.2)
	94.0 (86.6, 102.6)
	97.9 (89.8, 105.2)
	100.1 (92.5, 107.8)
	< 0.001

	TG, Median (IQR)
	1.4 (1.0, 1.9)
	0.9 (0.7, 1.0)
	1.3 (1.1, 1.5)
	1.9 (1.3, 2.3)
	1.9 (1.4, 2.5)
	< 0.001

	FPG, Median (IQR)
	4.8 (4.5, 5.2)
	4.7 (4.5, 5.1)
	4.8 (4.5, 5.1)
	4.8 (4.5, 5.2)
	4.9 (4.6, 5.3)
	< 0.001

	Hba1c, Median (IQR)
	5.5 (5.3, 5.7)
	5.4 (5.2, 5.7)
	5.6 (5.4, 5.8)
	5.5 (5.3, 5.8)
	5.5 (5.3, 5.7)
	< 0.001

	HDL, Median (IQR)
	1.5 (1.3, 1.8)
	1.8 (1.5, 2.0)
	1.6 (1.3, 1.8)
	1.4 (1.2, 1.7)
	1.4 (1.2, 1.7)
	< 0.001

	LDL, Median (IQR)
	3.8 (3.3, 4.2)
	3.6 (3.2, 4.0)
	3.9 (3.6, 4.2)
	3.9 (3.4, 4.3)
	3.8 (3.2, 4.5)
	< 0.001

	Depression, n (%)
	
	
	
	
	
	0.057

	 No
	3798 (89.7)
	1023 (91.7)
	902 (89.9)
	942 (89)
	931 (88.3)
	 

	 Yes
	434 (10.3)
	93 (8.3)
	101 (10.1)
	117 (11)
	123 (11.7)
	 

	Cancer, n (%)
	
	
	
	
	
	0.21

	 No
	3930 (92.9)
	1047 (93.8)
	938 (93.5)
	972 (91.8)
	973 (92.3)
	 

	 Yes
	302 ( 7.1)
	69 (6.2)
	65 (6.5)
	87 (8.2)
	81 (7.7)
	 

	Lung, n (%)
	
	
	
	
	
	< 0.001

	 No
	4050 (95.7)
	1089 (97.6)
	968 (96.5)
	1011 (95.5)
	982 (93.2)
	 

	 Yes
	182 ( 4.3)
	27 (2.4)
	35 (3.5)
	48 (4.5)
	72 (6.8)
	 

	Arthritis, n (%)
	
	
	
	
	
	< 0.001

	 No
	2856 (67.5)
	815 (73)
	734 (73.2)
	700 (66.1)
	607 (57.6)
	 

	 Yes
	1376 (32.5)
	301 (27)
	269 (26.8)
	359 (33.9)
	447 (42.4)
	 


A P value < 0.05 indicated a significant difference.
Abbreviations: BMI, body mass index; FPG, fasting blood glucose; Hba1c, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; RC, remnant cholesterol; IQR, interquartile range; WC, waist circumference.











Supplementary Table 5. Baseline characteristics according to CompositeIndex quartiles.
	Variables
	Total (n = 4232)
	Q1 (n = 1058)
	Q2 (n = 1058)
	Q3 (n = 1058)
	Q4 (n = 1058)
	P value

	age, Median (IQR)
	63.0 (58.0, 70.0)
	64.0 (59.0, 71.0)
	65.0 (59.0, 72.0)
	63.0 (58.0, 70.0)
	61.5 (57.0, 68.0)
	< 0.001

	gender, n (%)
	
	
	
	
	
	< 0.001

	  Male
	1878 (44.4)
	602 (56.9)
	548 (51.8)
	444 (42)
	284 (26.8)
	 

	  Female
	2354 (55.6)
	456 (43.1)
	510 (48.2)
	614 (58)
	774 (73.2)
	 

	Education, n (%)
	
	
	
	
	
	< 0.001

	 Less than high school
	1419 (33.5)
	461 (43.6)
	384 (36.3)
	308 (29.1)
	266 (25.1)
	 

	 High school or equivalent
	953 (22.5)
	206 (19.5)
	216 (20.4)
	265 (25)
	266 (25.1)
	 

	 College or above
	1860 (44.0)
	391 (37)
	458 (43.3)
	485 (45.8)
	526 (49.7)
	 

	Marital, n (%)
	
	
	
	
	
	0.901

	 Married or partnered
	3151 (74.5)
	784 (74.1)
	782 (73.9)
	796 (75.2)
	789 (74.6)
	 

	 Divorced or never partnered
	1081 (25.5)
	274 (25.9)
	276 (26.1)
	262 (24.8)
	269 (25.4)
	 

	Smoke, n (%)
	
	
	
	
	
	0.06

	 No
	3714 (87.8)
	913 (86.3)
	931 (88)
	919 (86.9)
	951 (89.9)
	 

	 Yes
	518 (12.2)
	145 (13.7)
	127 (12)
	139 (13.1)
	107 (10.1)
	 

	Drink, n (%)
	
	
	
	
	
	< 0.001

	 No
	1146 (27.1)
	347 (32.8)
	302 (28.5)
	268 (25.3)
	229 (21.6)
	 

	 ≥ 1 days/week
	3086 (72.9)
	711 (67.2)
	756 (71.5)
	790 (74.7)
	829 (78.4)
	 

	Moderate physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	2947 (69.6)
	646 (61.1)
	709 (67)
	767 (72.5)
	825 (78)
	 

	 < 1 days/week
	1285 (30.4)
	412 (38.9)
	349 (33)
	291 (27.5)
	233 (22)
	 

	Vigorous physical activity, n (%)
	
	
	
	
	
	< 0.001

	 ≥ 1 days/week
	1033 (24.4)
	191 (18.1)
	226 (21.4)
	282 (26.7)
	334 (31.6)
	 

	 < 1 days/week
	3199 (75.6)
	867 (81.9)
	832 (78.6)
	776 (73.3)
	724 (68.4)
	 

	BMI, Median (IQR)
	27.3 (24.7, 30.4)
	30.5 (27.6, 33.8)
	28.3 (26.0, 30.8)
	26.4 (24.5, 28.9)
	24.6 (22.4, 26.7)
	< 0.001

	WC, Median (IQR)
	95.3 (86.9, 103.6)
	104.9 (98.1, 112.5)
	98.3 (91.0, 104.4)
	93.7 (87.0, 100.4)
	84.7 (78.3, 91.5)
	< 0.001

	TG, Median (IQR)
	1.4 (1.0, 1.9)
	2.0 (1.6, 2.7)
	1.5 (1.1, 2.0)
	1.3 (1.0, 1.7)
	0.9 (0.8, 1.2)
	< 0.001

	FPG, Median (IQR)
	4.8 (4.5, 5.2)
	5.0 (4.6, 5.4)
	4.8 (4.5, 5.2)
	4.7 (4.5, 5.1)
	4.6 (4.4, 4.9)
	< 0.001

	Hba1c, Median (IQR)
	5.5 (5.3, 5.7)
	5.6 (5.4, 5.9)
	5.5 (5.3, 5.7)
	5.5 (5.3, 5.7)
	5.4 (5.2, 5.7)
	< 0.001

	HDL, Median (IQR)
	1.5 (1.3, 1.8)
	1.4 (1.2, 1.6)
	1.5 (1.3, 1.8)
	1.6 (1.3, 1.8)
	1.8 (1.5, 2.0)
	< 0.001

	LDL, Median (IQR)
	3.8 (3.3, 4.2)
	3.8 (3.3, 4.3)
	3.9 (3.3, 4.3)
	3.8 (3.4, 4.2)
	3.7 (3.3, 4.1)
	< 0.001

	Depression, n (%)
	
	
	
	
	
	0.027

	 No
	3798 (89.7)
	929 (87.8)
	942 (89)
	967 (91.4)
	960 (90.7)
	 

	 Yes
	434 (10.3)
	129 (12.2)
	116 (11)
	91 (8.6)
	98 (9.3)
	 

	Cancer, n (%)
	
	
	
	
	
	0.606

	 No
	3930 (92.9)
	991 (93.7)
	976 (92.2)
	984 (93)
	979 (92.5)
	 

	 Yes
	302 ( 7.1)
	67 (6.3)
	82 (7.8)
	74 (7)
	79 (7.5)
	 

	Lung, n (%)
	
	
	
	
	
	0.716

	 No
	4050 (95.7)
	1011 (95.6)
	1007 (95.2)
	1015 (95.9)
	1017 (96.1)
	 

	 Yes
	182 ( 4.3)
	47 (4.4)
	51 (4.8)
	43 (4.1)
	41 (3.9)
	 

	Arthritis, n (%)
	
	
	
	
	
	< 0.001

	 No
	2856 (67.5)
	659 (62.3)
	701 (66.3)
	733 (69.3)
	763 (72.1)
	 

	 Yes
	1376 (32.5)
	399 (37.7)
	357 (33.7)
	325 (30.7)
	295 (27.9)
	 


A P value < 0.05 indicated a significant difference.
Abbreviations: BMI, body mass index; FPG, fasting blood glucose; Hba1c, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; IQR, interquartile range; WC, waist circumference.















Supplementary Table 6. Baseline characteristics of included and excluded participants.
	
	Total (n = 17069)
	Complete (n = 4232)
	Missing (n = 12837)
	P value

	age, Median (IQR)
	65.0 (58.0, 75.0)
	63.0 (58.0, 70.0)
	66.0 (58.0, 77.0)
	< 0.001

	Gender, n (%)
	
	
	
	0.002

	  Male
	7926 (46.4)
	1878 (44.4)
	6048 (47.1)
	

	  Female
	9143 (53.6)
	2354 (55.6)
	6789 (52.9)
	

	Education, n (%)
	
	
	
	< 0.001

	 Less than high school
	7046 (45.2)
	1261 (32.3)
	5785 (49.4)
	

	 High school or equivalent
	2952 (18.9)
	908 (23.3)
	2044 (17.5)
	

	 College or above
	5606 (35.9)
	1731 (44.4)
	3875 (33.1)
	

	Marital, n (%)
	
	
	
	< 0.001

	 Married or partnered
	7631 (71.0)
	3151 (74.5)
	4480 (68.7)
	

	 Divorced or never partnered
	3120 (29.0)
	1081 (25.5)
	2039 (31.3)
	

	Smoke, n (%)
	
	
	
	< 0.001

	 No
	9066 (85.9)
	3695 (87.7)
	5371 (84.7)
	

	 Yes
	1487 (14.1)
	516 (12.3)
	971 (15.3)
	

	Drink, n (%)
	
	
	
	< 0.001

	 No
	2892 (33.0)
	1053 (27.4)
	1839 (37.4)
	

	 ≥ 1 days/week
	5859 (67.0)
	2787 (72.6)
	3072 (62.6)
	

	Moderate physical activity, n (%)
	
	
	
	< 0.001

	 ≥ 1 days/week
	3865 (36.0)
	2947 (69.6)
	918 (14.1)
	

	 < 1 days/week
	6878 (64.0)
	1285 (30.4)
	5593 (85.9)
	

	Vigorous physical activity, n (%)
	
	
	
	< 0.001

	 ≥ 1 days/week
	2082 (19.4)
	1033 (24.4)
	1049 (16.1)
	

	 < 1 days/week
	8661 (80.6)
	3199 (75.6)
	5462 (83.9)
	

	BMI, Mean ± SD
	28.3 ± 5.3
	27.9 ± 5.0
	28.6 ± 5.6
	< 0.001

	WC, Median (IQR)
	96.5 (87.6, 105.5)
	95.3 (86.9, 103.6)
	97.7 (88.4, 107.4)
	< 0.001

	TG, Median (IQR)
	1.2 (0.6, 1.9)
	1.4 (1.0, 1.9)
	1.2 (-11.0, 2.0)
	< 0.001

	FPG, Median (IQR)
	4.8 (4.5, 5.1)
	4.8 (4.5, 5.2)
	4.9 (4.5, 5.4)
	< 0.001

	Hba1c, Median (IQR)
	5.8 (5.5, 6.0)
	5.5 (5.3, 5.7)
	5.8 (5.6, 6.2)
	< 0.001

	HDL, Median (IQR)
	1.3 (-1.0, 1.7)
	1.5 (1.3, 1.8)
	1.1 (-11.0, 1.5)
	< 0.001

	LDL, Median (IQR)
	3.1 (-1.0, 4.0)
	3.8 (3.3, 4.2)
	2.6 (-11.0, 3.7)
	< 0.001

	TyG, Mean ± SD
	7.0 ± 0.5
	7.0 ± 0.5
	7.1 ± 0.6
	< 0.001

	eGDR, Median (IQR)
	7.3 (5.7, 9.6)
	8.3 (6.1, 10.0)
	6.7 (5.3, 9.0)
	< 0.001

	AIP, Median (IQR)
	0.0 (-0.2, 0.2)
	0.0 (-0.2, 0.1)
	0.1 (-0.1, 0.3)
	< 0.001

	RC, Median (IQR)
	1.0 (0.5, 2.3)
	0.8 (0.5, 1.7)
	1.2 (0.6, 2.9)
	< 0.001

	Depression, n (%)
	
	
	
	< 0.001

	 No
	8746 (85.2)
	3772 (89.7)
	4974 (82)
	

	 Yes
	1525 (14.8)
	434 (10.3)
	1091 (18)
	

	Cancer, n (%)
	
	
	
	0.012

	 No
	9892 (92.0)
	3929 (92.9)
	5963 (91.5)
	

	 Yes
	855 ( 8.0)
	302 (7.1)
	553 (8.5)
	

	Lung, n (%)
	
	
	
	< 0.001

	 No
	10138 (94.3)
	4049 (95.7)
	6089 (93.4)
	

	 Yes
	609 ( 5.7)
	182 (4.3)
	427 (6.6)
	

	Arthritis, n (%)
	
	
	
	< 0.001

	 No
	7031 (65.4)
	2856 (67.5)
	4175 (64.1)
	

	 Yes
	3715 (34.6)
	1375 (32.5)
	2340 (35.9)
	


A P value < 0.05 indicated a significant difference.
Abbreviations: AIP, atherogenic index of plasma; BMI, body mass index; CMM, cardiometabolic multimorbidity; eGDR, estimated glucose disposal rate; FPG, fasting blood glucose; Hba1c, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; IQR, interquartile range; TyG, triglyceride-glucose; RC, remnant cholesterol; SD, standard deviation; WC, waist circumference.




[bookmark: _GoBack]Supplementary Table 7. Subgroup analysis of the associations between metabolic indicators (TyG, EGDR, AIP, RC, and Composite Index) and risk of CMM.
	Analyses
	CMM

	
	TyG
	eGDR
	AIP
	RC
	CompositeIndex

	Male

	HR (95% CI) of model 3
	1.22 (1.090 ,1.375)
	0.67 (0.557, 0.814)
	1.14 (1.010 , 1.297)
	1.06 (0.998 , 1.135)
	0.67 (0.571 , 0.803)

	Female

	HR (95% CI) of model 3
	1.46 (1.288 , 1.667)
	0.62 (0.510 , 0.769)
	1.36 (1.193 , 1.567)
	1.08 (1.006 , 1.170)
	0.54 (0.458 , 0.658)

	P for interaction
	0.162
	0.922
	0.24
	0.838
	0.504

	Age ≥65

	HR (95% CI) of model 3
	1.27 (1.125 ,1.439)
	0.79 (0.661, 0.954)
	1.18 (1.041 , 1.341)
	1.05 (0.982 , 1.123)
	0.71 (0.602 , 0.843)

	Age <65

	HR (95% CI) of model 3
	1.42 (1.266 , 1.596)
	0.46 (0.389 , 0.566)
	1.38 (1.226 , 1.570)
	1.11 (1.017 , 1.218)
	0.49 (0.418 , 0.582)

	P for interaction
	0.019
	<0.001
	0.004
	0.097
	<0.001


A P value < 0.05 indicated a significant difference.
Abbreviations: AIP, atherogenic index of plasma; BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; eGDR, estimated glucose disposal rate; TyG, triglyceride-glucose; RC, remnant cholesterol.
Model 3: Adjusted for age, sex, smoking status, alcohol consumption, BMI, marital status, education, vigorous physical activity, moderate physical activity, lung disease, cancer, arthritis and depression.
Supplementary Table 8. Population attribution fraction for metabolic indicators.
	Variables
	PAF（%）
	95% CI（%）

	TyG
	24.6
	15.3-34.2

	eGDR
	56.3
	47.3-63.4

	AIP
	13.1
	1.3-23.3

	RC
	13.7
	1.3-26.2

	CompositeIndex
	38.3
	29.8-47.8


Abbreviations: AIP, atherogenic index of plasma; BMI, body mass index; CI, confidence interval; eGDR, estimated glucose disposal rate; PAF, population attributable fraction; RC, remnant cholesterol; TyG, triglyceride-glucose.
Model 3: Adjusted for age, sex, smoking status, alcohol consumption, BMI, marital status, education, vigorous physical activity, moderate physical activity, lung disease, cancer, arthritis and depression.

Supplementary Table 9. Multivariable associations between metabolic indicators (TyG, EGDR, AIP, RC, and CompositeIndex) and risk of CMM among participants with a single baseline cardiometabolic condition.
	Indices
	Groups
	Number
	Model 1
	Model 2
	Model 3

	
	
	
	HR (95% CI) P value
	HR (95% CI) P value
	HR (95% CI) P value

	TyG 
	Continuous
	N = 1612
	1.268 (1.150–1.398) < 0.001
	1.259 (1.140–1.391) < 0.001
	1.268 (1.149–1.400) < 0.001

	
	Q1
	N = 406
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 400
	1.11 (0.814–1.500) 0.521
	1.09 (0.801–1.480) 0.586
	1.0 (0.812–1.503) 0.526

	
	Q3
	N = 403
	1.21 (0.895–1.640) 0.213
	1.17 (0.862–1.590) 0.315
	1.20 (0.885–1.635) 0.237

	
	Q4
	N = 403
	1.77 (1.330–2.350) < 0.001
	1.72 (1.290–2.290) < 0.001
	1.77 (1.328–2.356) < 0.001

	
	P for trend
	
	< 0.001
	< 0.001
	< 0.001

	eGDR
	Continuous
	N = 1612
	0.811 (0.695–0.948) 0.008
	0.820 (0.702–0.959) 0.013
	0.823 (0.704–0.961) 0.014

	
	Q1
	N = 403
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 403
	0.85 (0.643–1.120) 0.253
	0.87 (0.663–1.160) 0.362
	0.88 (0.666–1.170) 0.386

	
	Q3
	N = 403
	0.92 (0.679–1.250) 0.604
	0.96 (0.706–1.320) 0.815
	0.98 (0.721–1.345) 0.922

	
	Q4 
	N = 403
	0.71 (0.512–1.000) 0.049
	0.73 (0.527–1.030) 0.077
	0.74 (0.534–1.048) 0.091

	
	P for trend
	
	0.091
	0.136
	0.162

	AIP
	Continuous
	N = 1612
	1.030 (0.932–1.139) 0.551
	1.028 (0.930–1.137) 0.582
	1.034 (0.935–1.143) 0.507

	
	Q1 
	N = 403
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 403
	0.96 (0.726–1.280) 0.807
	0.96 (0.721–1.280) 0.777
	0.99 (0.747–1.326) 0.974

	
	Q3
	N = 404
	0.95 (0.725–1.260) 0.762
	0.93 (0.710–1.240) 0.654
	0.94 (0.718–1.255) 0.716

	
	Q4 
	N = 402
	1.05 (0.799–1.390) 0.710
	1.04 (0.790–1.380) 0.771
	1.07 (0.813–1.419) 0.613

	
	P for trend
	
	0.732
	0.815
	0.704

	RC
	Continuous
	N = 1612
	1.100 (1.034–1.170) 0.002
	1.093 (1.026–1.165) 0.005
	1.095 (1.028–1.167) 0.004

	
	Q1 
	N = 404
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 402
	1.38 (1.020–1.880) 0.036
	1.38 (1.010–1.860) 0.040
	1.39 (1.025–1.889) 0.034

	
	Q3 
	N = 404
	1.33 (0.980–1.800) 0.067
	1.28 (0.943–1.730) 0.114
	1.27 (0.938–1.726) 0.121

	
	Q4
	N = 402
	1.57 (1.160–2.130) 0.003
	1.49 (1.100–2.020) 0.010
	1.46 (1.080–1.987) 0.014

	
	P for trend
	
	0.008
	0.026
	0.038

	CompositeIndex
	Continuous
	N = 1612
	0.699 (0.613–0.796) < 0.001
	0.712 (0.623–0.813) < 0.001
	0.709 (0.621–0.809) < 0.001

	
	Q1 
	N = 403
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 403
	0.61 (0.473–0.801) < 0.001
	0.63 (0.484–0.820) < 0.001
	0.63 (0.487–0.825) < 0.001

	
	Q3 
	N = 403
	0.69 (0.525–0.910) 0.008
	0.71 (0.541–0.940) 0.016
	0.70 (0.537–0.934) 0.014

	
	Q4 
	N = 403
	0.53 (0.384–0.736) < 0.001
	0.55 (0.401–0.774) < 0.001
	0.55 (0.398–0.767) < 0.001

	
	P for trend
	
	< 0.001
	< 0.001
	< 0.001


A P value < 0.05 indicated a significant difference.
Abbreviations: AIP, atherogenic index of plasma; BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; eGDR, estimated glucose disposal rate; HR, hazard ratio; RC, remnant cholesterol; TyG, triglyceride-glucose.
Model 1: Adjusted for age, sex, marital status, education, and BMI.
Model 2: Adjusted for age, sex, smoking status, alcohol consumption, BMI, marital status, education, vigorous physical activity, and moderate physical activity.
Model 3: Adjusted for age, sex, smoking status, alcohol consumption, BMI, marital status, education, vigorous physical activity, moderate physical activity, lung disease, cancer, arthritis and depression.







Supplementary Table 10. Multivariable associations between metabolic indicators (TyG, EGDR, AIP, RC, and CompositeIndex) and risk of CMM among participants with metabolic data at wave 4.
	Indices
	Groups
	Number
	Model 1
	Model 2
	Model 3

	
	
	
	HR (95% CI) P value
	HR (95% CI) P value
	HR (95% CI) P value

	TyG 
	Continuous
	N = 3210
	1.368 (1.235–1.515) < 0.001
	1.353 (1.220–1.501) < 0.001
	1.304 (1.174–1.449) < 0.001

	
	Q1
	N = 813
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 803
	1.18 (0.844–1.640) 0.335
	1.16 (0.834–1.620) 0.373
	1.12 (0.806–1.570) 0.489

	
	Q3
	N = 795
	1.31 (0.949–1.810) 0.101
	1.26 (0.913–1.740) 0.159
	1.21 (0.876–1.680) 0.244

	
	Q4
	N = 799
	1.96 (1.440–2.660) < 0.001
	1.89 (1.390–2.570) < 0.001
	1.69 (1.240–2.310) < 0.001

	
	P for trend
	
	< 0.001
	< 0.001
	< 0.001

	eGDR
	Continuous
	N = 3210
	0.419 (0.361–0.487) < 0.001
	0.426 (0.366–0.495) < 0.001
	0.420 (0.348–0.508) < 0.001

	
	Q1
	N = 803
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 802
	0.79 (0.617–1.010) 0.060
	0.80 (0.631–1.030) 0.090
	0.89 (0.681–1.170) 0.416

	
	Q3
	N = 802
	0.22 (0.158–0.322) < 0.001
	0.22 (0.160–0.326) < 0.001
	0.30 (0.204–0.442) < 0.001

	
	Q4 
	N = 803
	0.20 (0.134–0.325) < 0.001
	0.21 (0.140–0.340) < 0.001
	0.30 (0.183–0.501) < 0.001

	
	P for trend
	
	< 0.001
	< 0.001
	< 0.001

	AIP
	Continuous
	N = 3210
	0.889 (0.802–0.985) 0.025
	0.883 (0.796–0.978) 0.017
	0.966 (0.867–1.077) 0.539

	
	Q1 
	N = 805
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 811
	0.90 (0.691–1.190) 0.490
	0.91 (0.697–1.200) 0.530
	0.98 (0.745–1.300) 0.905

	
	Q3
	N = 792
	0.74 (0.563–0.993) 0.044
	0.75 (0.565–0.998) 0.048
	0.89 (0.666–1.200) 0.443

	
	Q4 
	N = 802
	0.73 (0.554–0.976) 0.033
	0.72 (0.544–0.961) 0.025
	0.90 (0.670–1.220) 0.513

	
	P for trend
	
	0.016
	0.011
	0.420

	RC
	Continuous
	N = 3210
	1.194 (1.093–1.305) < 0.001
	1.184 (1.082–1.296) < 0.001
	1.152 (1.052–1.262) 0.002

	
	Q1 
	N = 803
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 802
	1.15 (0.842–1.570) 0.378
	1.12 (0.817–1.530) 0.488
	1.06 (0.774–1.450) 0.720

	
	Q3 
	N = 802
	1.23 (0.911–1.660) 0.178
	1.20 (0.887–1.610) 0.240
	1.15 (0.848–1.550) 0.373

	
	Q4
	N = 803
	1.69 (1.270–2.240) < 0.001
	1.63 (1.220–2.160) < 0.001
	1.52 (1.140–2.030) 0.004

	
	P for trend
	
	< 0.001
	0.026
	0.002

	CompositeIndex
	Continuous
	N = 3210
	0.593 (0.526–0.669) < 0.001
	0.602 (0.533–0.681) < 0.001
	0.653 (0.572–0.747) < 0.001

	
	Q1 
	N = 803
	1(Ref)
	1(Ref)
	1(Ref)

	
	Q2 
	N = 802
	0.73 (0.575–0.933) 0.018
	0.74 (0.581–0.946) 0.015
	0.74 (0.578–0.948) 0.017

	
	Q3 
	N = 802
	0.54 (0.408–0.717) < 0.001
	0.55 (0.418–0.737) < 0.001
	0.65 (0.482–0.875) 0.004

	
	Q4 
	N = 803
	0.27 (0.182–0.410) < 0.001
	0.28 (0.190–0.430) < 0.001
	0.38 (0.247–0.586) < 0.001

	
	P for trend
	
	< 0.001
	< 0.001
	< 0.001


A P value < 0.05 indicated a significant difference.
Abbreviations: AIP, atherogenic index of plasma; BMI, body mass index; CI, confidence interval; CMM, cardiometabolic multimorbidity; CRP, C-reactive protein; eGDR, estimated glucose disposal rate; HR, hazard ratio; RC, remnant cholesterol; TyG, triglyceride-glucose; WC, waist circumference.
Model 1: Adjusted for age, sex, smoking status, alcohol consumption, and BMI.
Model 2: Adjusted for age, sex, smoking status, alcohol consumption, BMI, marital status, education, vigorous physical activity, and moderate physical activity.
Model 3: Adjusted for age, sex, race, smoking status, alcohol consumption, BMI, WC, CRP, marital status, education, vigorous physical activity, moderate physical activity, lung disease, cancer, arthritis, depression, medication for diabetes, medication for hypertension, and medication for hyperlipidaemia.
Supplementary Table 11. VIFs for covariates in Cox regression models of CMM.
	Variables
	VIF for CMM

	Sex
	1.094

	Age
	1.209

	Marital status
	1.097

	Education level
	1.207

	Smoking status
	1.103

	Alcohol consumption
	1.129

	Vigorous activity
	1.112

	Moderate activity
	1.113

	BMI
	1.103

	Cancer
	1.020

	Lung disease
	1.037

	Depression
	1.077

	Arthritis
	1.094


Bold values indicate multicollinearity between variables.
Abbreviations: BMI, body mass index; CMM, cardiometabolic multimorbidity; VIF, variance inflation factor.
