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[bookmark: _Toc224895593]Table S1. Baseline characteristics of the study participants according to the WC trajectory
	Characteristics
	Overall
	Low-stable
	Moderate-stable
	High-stable
	p

	N
	4295
	1,690(39.35)
	1,809(42,12)
	796(18.53)
	

	Age, years
	58.1 ± 8.6
	58.9 ± 8.7
	57.9 ± 8.5
	57.0 ± 8.4
	<0.001

	sex, Men
	2,088 (48.6)
	872 (51.6)
	840 (46.4)
	376 (47.2)
	0.007

	Marital status, married
	3,869 (90.1)
	1,493 (88.3)
	1,641 (90.7)
	735 (92.3)
	0.004

	Educational level
	
	
	
	
	<0.001

	Primary school or lower
	2,999 (69.8)
	1,269 (75.1)
	1,238 (68.4)
	492 (61.8)
	

	Middle school
	894 (20.8)
	295 (17.5)
	390 (21.6)
	209 (26.3)
	

	High school or above
	402 (9.4)
	126 (7.5)
	181 (10.0)
	95 (11.9)
	

	Smoking (yes)
	1,723 (40.1)
	749 (44.3)
	688 (38.0)
	286 (35.9)
	<0.001

	Drinking(yes)
	1,104 (25.7)
	471 (27.9)
	432 (23.9)
	201 (25.3)
	0.025

	Sleep duration
	
	
	
	
	0.169

	<7h
	2,074 (48.3)
	850 (50.3)
	847 (46.8)
	377 (47.4)
	

	7-9h
	2,036 (47.4)
	763 (45.1)
	883 (48.8)
	390 (49.0)
	

	≥9h
	185 (4.3)
	77 (4.6)
	79 (4.4)
	29 (3.6)
	

	SBP, mmHg
	127.9 ± 20.2
	123.8 ± 19.6
	129.1 ± 19.9
	134.2 ± 20.0
	<0.001

	DBP, mmHg
	74.9 ± 11.8
	71.7 ± 11.1
	75.8 ± 11.4
	79.9 ± 12.1
	<0.001

	TC, mg/dL
	190.6
(167.0,215.3)
	188.1
(165.5, 212.6)
	191.8
(167.0,216.9)
	192.9
(170.9, 216.5)
	0.001

	TG, mg/dL
	101.8
(72.6, 148.7)
	90.3
(65.5, 130.1)
	106.2
(76.1, 152.2)
	131.0
(90.3, 189.8)
	<0.001

	HbA1c, %
	5.1 (4.8, 5.4)
	5.1 (4.8, 5.3)
	5.1 (4.8, 5.3)
	5.2 (4.9, 5.4)
	<0.001

	FPG, mg/dL
	101.5
(93.8, 110.3)
	100.5
(92.5, 108.9)
	101.5
(94.1, 110.5)
	103.3
(95.8, 112.7)
	<0.001

	HDL-C, mg/dL
	50.3 (41.0, 60.7)
	54.5 (45.2, 64.9)
	49.1 
(40.2, 59.1)
	45.2
 (37.5, 53.4)
	<0.001

	LDL-C, mg/dL
	113.7
(93.6, 136.9)
	110.6
(91.6, 133.4)
	115.6
(94.3, 139.9)
	115.4
(95.3, 137.6)
	<0.001

	Hypertension
	1,115 (26.0)
	325 (19.2)
	494 (27.3)
	296 (37.2)
	<0.001

	Dyslipidemia
	1,616 (37.6)
	481 (28.5)
	739 (40.9)
	396 (49.7)
	<0.001

	IGT
	1,082 (25.2)
	372 (22.0)
	458 (25.3)
	252 (31.7)
	<0.001

	CKD
	214 (5.0)
	100 (5.9)
	83 (4.6)
	31 (3.9)
	0.058

	Lung disease
	324 (7.5)
	142 (8.4)
	135 (7.5)
	47 (5.9)
	0.088

	Liver disease
	129 (3.0)
	47 (2.8)
	56 (3.1)
	26 (3.3)
	0.768

	CMM
	84 (2.0)
	19 (1.1)
	41 (2.3)
	24 (3.0)
	0.003

	Diabetes
	379 (8.8)
	90 (5.3)
	183 (10.1)
	106 (13.3)
	<0.001

	Heart Disease
	458 (10.7)
	154 (9.1)
	194 (10.7)
	110 (13.8)
	0.002

	Stroke
	252 (5.9)
	77 (4.6)
	108 (6.0)
	67 (8.4)
	<0.001


Notes: WC: waist circumference; TC, total cholesterol; TG, triglycerides; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; IGT, impaired glucose tolerance; CKD, chronic kidney disease; CMM, cardiometabolic multimorbidity.


[bookmark: _Toc224895594]Table S2. Baseline characteristics of the study participants according to the WHtR trajectory
	Characteristics
	Overall
	Low-stable
	Moderate-stable
	High-stable
	p

	N
	4295
	1,648(38.37)
	1,768(41.16)
	879(19.97)
	

	Age, years
	58.1 ± 8.6
	58.2 ± 8.4
	57.8 ± 8.6
	58.5 ± 9.0
	0.186

	sex, Men
	2,088 (48.6)
	1,106 (67.1)
	773 (43.7)
	209 (23.8)
	<0.001

	Marital status, married
	3,869 (90.1)
	1,485 (90.1)
	1,595 (90.2)
	789 (89.8)
	0.933

	Educational level
	
	
	
	
	0.020

	Primary school or lower
	2,999 (69.8)
	1,139 (69.1)
	1,217 (68.8)
	643 (73.2)
	

	Middle school
	894 (20.8)
	345 (20.9)
	370 (20.9)
	179 (20.4)
	

	High school or above
	402 (9.4)
	164 (10.0)
	181 (10.2)
	57 (6.5)
	

	Smoking (yes)
	1,723 (40.1)
	927 (56.3)
	622 (35.2)
	174 (19.8)
	<0.001

	Drinking(yes)
	1,104 (25.7)
	551 (33.4)
	410 (23.2)
	143 (16.3)
	<0.001

	Sleep duration
	
	
	
	
	0.480

	<7h
	2,074 (48.3)
	804 (48.8)
	831 (47.0)
	439 (49.9)
	

	7-9h
	2,036 (47.4)
	770 (46.7)
	857 (48.5)
	409 (46.5)
	

	 ≥9h
	185 (4.3)
	74 (4.5)
	80 (4.5)
	31 (3.5)
	

	SBP, mmHg
	127.9 ± 20.2
	123.6 ± 19.1
	128.5 ± 19.6
	135.0 ± 21.0
	<0.001

	DBP, mmHg
	74.9 ± 11.8
	72.1 ± 11.3
	75.4 ± 11.4
	79.4 ± 11.9
	<0.001

	TC, mg/dL
	190.6
(167.0,215.3)
	185.6
(164.3, 209.5)
	192.1
(168.2, 216.9)
	194.5
(171.7, 219.6)
	<0.001

	TG, mg/dL
	101.8
(72.6, 148.7)
	88.5
(64.6, 126.6)
	108.0
(76.1, 157.1)
	122.1
(87.6, 182.3)
	<0.001

	HbA1c, %
	5.1 (4.8, 5.4)
	5.1 (4.8, 5.3)
	5.1 (4.8, 5.3)
	5.2 (4.9, 5.5)
	<0.001

	FPG, mg/dL
	101.5
(93.8, 110.3)
	100.4
(92.5, 108.9)
	101.7
(94.1, 110.2)
	103.0
(95.4, 113.0)
	<0.001

	HDL-C, mg/dL
	50.3(41.0, 60.7)
	54.1 (44.5, 64.6)
	49.1 (40.0, 59.0)
	46.4 (38.7, 55.3)
	<0.001

	LDL-C, mg/dL
	113.7
(93.6, 136.9)
	110.2
(91.2, 131.3)
	116.0
(93.9, 139.6)
	116.4
(98.6, 142.3)
	<0.001

	Hypertension
	1,115 (26.0)
	308 (18.7)
	468 (26.5)
	339 (38.6)
	<0.001

	Dyslipidemia
	1,616 (37.6)
	470 (28.5)
	730 (41.3)
	416 (47.3)
	<0.001

	IGT
	1,082 (25.2)
	364 (22.1)
	445 (25.2)
	273 (31.1)
	<0.001

	CKD
	214 (5.0)
	104 (6.3)
	79 (4.5)
	31 (3.5)
	0.004

	Lung disease
	324 (7.5)
	142 (8.6)
	125 (7.1)
	57 (6.5)
	0.095

	Liver disease
	129 (3.0)
	52 (3.2)
	46 (2.6)
	31 (3.5)
	0.380

	CMM
	84 (2.0)
	18 (1.1)
	35 (2.0)
	31 (3.5)
	<0.001

	Diabetes
	379 (8.8)
	86 (5.2)
	166 (9.4)
	127 (14.4)
	<0.001

	Heart Disease
	458 (10.7)
	140 (8.5)
	202 (11.4)
	116 (13.2)
	<0.001

	Stroke
	252 (5.9)
	74 (4.5)
	103 (5.8)
	75 (8.5)
	<0.001


Notes: WHtR: waist-to-height ratio; TC, total cholesterol; TG, triglycerides; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; IGT, impaired glucose tolerance; CKD, chronic kidney disease; CMM, cardiometabolic multimorbidity.


[bookmark: _Toc224895595]Table S3. Baseline characteristics of the study participants according to the BRI trajectory
	Characteristics
	Overall
	Low-stable
	Moderate-stable
	High-stable
	p

	N
	4295
	1,535(35.74)
	1,879(43.75)
	881(20.51)
	

	Age, years
	58.1 ± 8.6
	58.2 ± 8.4
	57.8 ± 8.5
	58.5 ± 9.0
	0.216

	sex, Men
	2,088 (48.6)
	1,045 (68.1)
	836 (44.5)
	207 (23.5)
	<0.001

	Marital status, married
	3,869 (90.1)
	1,387 (90.4)
	1,692 (90.0)
	790 (89.7)
	0.861

	Educational level
	
	
	
	
	0.028

	Primary school or lower
	2,999 (69.8)
	1,062 (69.2)
	1,294 (68.9)
	643 (73.0)
	

	 Middle school
	894 (20.8)
	320 (20.8)
	394 (21.0)
	180 (20.4)
	

	 High school or above
	402 (9.4)
	153 (10.0)
	191 (10.2)
	58 (6.6)
	

	Smoking (yes)
	1,723 (40.1)
	877 (57.1)
	673 (35.8)
	173 (19.6)
	<0.001

	Drinking(yes)
	1,104 (25.7)
	523 (34.1)
	436 (23.2)
	145 (16.5)
	<0.001

	Sleep duration
	
	
	
	
	0.355

	 <7h
	2,074 (48.3)
	754 (49.1)
	879 (46.8)
	441 (50.1)
	

	 7-9h
	2,036 (47.4)
	713 (46.4)
	914 (48.6)
	409 (46.4)
	

	 ≥9h
	185 (4.3)
	68 (4.4)
	86 (4.6)
	31 (3.5)
	

	SBP, mmHg
	127.9 ± 20.2
	123.2 ± 19.0
	128.6 ± 19.7
	134.9 ± 20.9
	<0.001

	DBP, mmHg
	74.9 ± 11.8
	71.8 ± 11.3
	75.4 ± 11.4
	79.3 ± 11.9
	<0.001

	TC, mg/dL
	190.6
(167.0, 215.3)
	185.6
(164.3, 209.9)
	192.1
(167.4, 216.5)
	194.5
(171.7, 220.4)
	<0.001

	TG, mg/dL
	101.8
(72.6, 148.7)
	88.5
(64.6, 124.8)
	107.1
(75.2, 155.8)
	121.2
(87.6, 182.3)
	<0.001

	HbA1c, %
	5.1 (4.8, 5.4)
	5.1 (4.8, 5.3)
	5.1 (4.8, 5.3)
	5.2 (4.9, 5.5)
	<0.001

	FPG, mg/dL
	101.5
(93.8, 110.3)
	100.6
(92.5, 108.9)
	101.5
(94.0, 110.2)
	103.0
(95.4, 112.7)
	<0.001

	HDL-C, mg/dL
	50.3(41.0, 60.7)
	54.5
 (44.5, 64.6)
	49.1 (40.2, 59.5)
	46.4
 (38.7, 55.3)
	<0.001

	LDL-C, mg/dL
	113.7
(93.6, 136.9)
	109.8
(90.9, 131.1)
	115.2
(93.9, 139.2)
	117.1
(98.6, 143.4)
	<0.001

	Hypertension
	1,115 (26.0)
	278 (18.1)
	500 (26.6)
	337 (38.3)
	<0.001

	Dyslipidemia
	1,616 (37.6)
	435 (28.3)
	763 (40.6)
	418 (47.4)
	<0.001

	IGT
	1,082 (25.2)
	337 (22.0)
	472 (25.1)
	273 (31.0)
	<0.001

	CKD
	214 (5.0)
	94 (6.1)
	89 (4.7)
	31 (3.5)
	0.015

	Lung disease
	324 (7.5)
	132 (8.6)
	133 (7.1)
	59 (6.7)
	0.139

	Liver disease
	129 (3.0)
	48 (3.1)
	50 (2.7)
	31 (3.5)
	0.440

	CMM
	84 (2.0)
	16 (1.0)
	36 (1.9)
	32 (3.6)
	<0.001

	Diabetes
	379 (8.8)
	76 (5.0)
	176 (9.4)
	127 (14.4)
	<0.001

	Heart Disease
	458 (10.7)
	130 (8.5)
	211 (11.2)
	117 (13.3)
	<0.001

	Stroke
	252 (5.9)
	69 (4.5)
	106 (5.6)
	77 (8.7)
	<0.001


Notes: BRI: body roundness index; TC, total cholesterol; TG, triglycerides; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; IGT, impaired glucose tolerance; CKD, chronic kidney disease; CMM, cardiometabolic multimorbidity.
[bookmark: _Toc224895596]Table S4. Baseline characteristics of the study participants according to the ABSI trajectory
	Characteristics
	Overall
	Low-stable
	Moderate-stable
	High-to-low
	p

	N
	4295
	1,839(42.81)
	1,901(44.26)
	555(12.93)
	

	Age, years
	58.1 ± 8.6
	55.5 ± 7.5
	59.3 ± 8.3
	62.5 ± 10.2
	<0.001

	sex, Men
	2,088 (48.6)
	1,011 (55.0)
	861 (45.3)
	216 (38.9)
	<0.001

	Marital status, married
	3,869 (90.1)
	1,701 (92.5)
	1,725 (90.7)
	443 (79.8)
	<0.001

	Educational level
	
	
	
	
	<0.001

	Primary school or lower
	2,999 (69.8)
	1,174 (63.8)
	1,387 (73.0)
	438 (78.9)
	

	 Middle school
	894 (20.8)
	441 (24.0)
	372 (19.6)
	81 (14.6)
	

	 High school or above
	402 (9.4)
	224 (12.2)
	142 (7.5)
	36 (6.5)
	

	Smoking (yes)
	1,723 (40.1)
	791 (43.0)
	733 (38.6)
	199 (35.9)
	0.002

	Drinking(yes)
	1,104 (25.7)
	502 (27.3)
	491 (25.8)
	111 (20.0)
	0.003

	Sleep duration
	
	
	
	
	0.022

	 <7h
	2,074 (48.3)
	845 (45.9)
	953 (50.1)
	276 (49.7)
	

	 7-9h
	2,036 (47.4)
	923 (50.2)
	864 (45.4)
	249 (44.9)
	

	 ≥9h
	185 (4.3)
	71 (3.9)
	84 (4.4)
	30 (5.4)
	

	SBP, mmHg
	127.9 ± 20.2
	125.2 ± 18.9
	129.8 ± 20.4
	130.7 ± 22.3
	<0.001

	DBP, mmHg
	74.9 ± 11.8
	74.2 ± 11.7
	75.6 ± 11.8
	75.0 ± 12.1
	<0.001

	TC, mg/dL
	190.6
(167.0, 215.3)
	187.9
(165.1, 213.8)
	192.1
(168.9, 216.5)
	192.9
(169.3, 215.7)
	0.003

	TG, mg/dL
	101.8
(72.6, 148.7)
	98.2
(68.1, 144.3)
	108.0
(77.0, 155.8)
	100.0
(72.6, 146.0)
	<0.001

	HbA1c, %
	5.1 (4.8, 5.4)
	5.1 (4.8, 5.3)
	5.1 (4.8, 5.4)
	5.1 (4.9, 5.4)
	0.169

	FPG, mg/dL
	101.5
(93.8, 110.3)
	100.8
(93.2, 109.8)
	101.9
(94.1, 111.1)
	101.7
(94.3, 110.0)
	0.052

	HDL-C, mg/dL
	50.3 
(41.0, 60.7)
	51.0
 (41.8, 61.1)
	49.1 (39.8, 59.9)
	51.4 
(42.5, 61.9)
	<0.001

	LDL-C, mg/dL
	113.7
(93.6, 136.9)
	112.5
(91.6, 134.9)
	114.4
(94.7, 138.8)
	113.3
(95.5, 135.3)
	0.018

	Hypertension
	1,115 (26.0)
	388 (21.1)
	546 (28.7)
	181 (32.6)
	<0.001

	Dyslipidemia
	1,616 (37.6)
	655 (35.6)
	784 (41.2)
	177 (31.9)
	<0.001

	IGT
	1,082 (25.2)
	446 (24.3)
	497 (26.1)
	139 (25.0)
	0.410

	CKD
	214 (5.0)
	79 (4.3)
	98 (5.2)
	37 (6.7)
	0.071

	Lung disease
	324 (7.5)
	124 (6.7)
	148 (7.8)
	52 (9.4)
	0.105

	Liver disease
	129 (3.0)
	60 (3.3)
	58 (3.1)
	11 (2.0)
	0.297

	CMM
	84 (2.0)
	32 (1.7)
	46 (2.4)
	6 (1.1)
	0.091

	Diabetes
	379 (8.8)
	147 (8.0)
	193 (10.2)
	39 (7.0)
	0.019

	Heart Disease
	458 (10.7)
	178 (9.7)
	220 (11.6)
	60 (10.8)
	0.171

	Stroke
	252 (5.9)
	102 (5.5)
	118 (6.2)
	32 (5.8)
	0.687


Notes: ABSI: a body shape index; TC, total cholesterol; TG, triglycerides; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; IGT, impaired glucose tolerance; CKD, chronic kidney disease; CMM, cardiometabolic multimorbidity.



[bookmark: _Toc224895597]Table S5. Baseline characteristics of included and excluded participants
	Variable
	Included
	Excluded
	P 
	SMD

	N
	4295
	6342
	
	

	Age, years
	58.1 ± 8.6
	59.6 ± 10.2
	<0.001
	0.156

	Sex, Men
	2088 (48.6)
	3104 (49.0)
	0.713
	0.008

	Education level
	
	
	0.011
	0.06

	  Primary School or Below
	2999 (69.8)
	4353 (68.7)
	
	

	  Middle School
	894 (20.8)
	1276 (20.1)
	
	

	  High school or above
	402 (9.4)
	708 (11.2)
	
	

	Marital status
	
	
	<0.001
	0.144

	  married
	3869 (90.1)
	5414 (85.4)
	
	

	  single
	426 (9.9)
	928 (14.6)
	
	

	Sleep duration
	
	
	0.121
	0.04

	  <7h
	2074 (48.3)
	3093 (50.3)
	
	

	  7–9h
	2036 (47.4)
	2793 (45.4)
	
	

	  ≥9h
	185 (4.3)
	263 (4.3)
	
	

	Smoking (yes)
	1723 (40.1)
	2598 (41.0)
	0.386
	0.018

	Drinking(yes)
	1104 (25.7)
	1696 (26.7)
	0.24
	0.024

	SBP, mmHg
	127.9 ± 20.2
	131.1 ± 21.8
	<0.001
	0.15

	DBP, mmHg
	74.9 ± 11.8
	76.2 ± 12.3
	<0.001
	0.105

	Height, cm
	158.2 ± 8.4
	158.1 ± 8.9
	0.835
	0.014

	Weight, kg
	58.1 ± 11.0
	58.3 ± 11.8
	0.482
	0.014

	Waist circumference, cm
	84.2 ± 9.6
	84.7 ± 10.2
	0.008
	0.051

	BMI, kg/m^2
	23.2 ± 3.7
	23.3 ± 3.9
	0.298
	0.019

	Hypertension (SBP≥140 or DBP≥90)
	1115 (26.0)
	2012 (32.3)
	<0.001
	0.14


Notes: Values are presented as mean ± SD or n (%). Percentages were calculated using non-missing denominators. 









[bookmark: _Toc224895598]Table S6. Model fit statistics and classification diagnostics for selecting the optimal number of trajectory groups for obesity-related indices
	Index
	Group
	AIC
	BIC
	Minimum AvePP
	Minimum OCC
	Smallest group proportion

	BMI
	Trajectory2
	68019.32
	68087.00
	0.94
	13.92
	44.71

	
	Trajectory3
	63702.88
	63808.15
	0.91
	16.18
	25.07

	
	Trajectory4
	61090.41
	61225.75
	0.91
	21.49
	10.33

	WC
	Trajectory2
	95837.07
	95904.74
	0.94
	18.04
	44.16

	
	Trajectory3
	93393.55
	93498.82
	0.86
	11.29
	18.26

	
	Trajectory4
	92397.98
	92540.84
	0.86
	10.96
	12.78

	WHtR
	Trajectory2
	-41304.10
	-41236.43
	0.94
	16.01
	46.74

	
	Trajectory3
	-43671.38
	-43566.11
	0.89
	11.50
	20.22

	
	Trajectory4
	-44739.80
	-44596.93
	0.85
	12.05
	12.40

	BRI
	Trajectory2
	40733.61
	40801.28
	0.95
	15.86
	45.77

	
	Trajectory3
	38075.30
	38180.57
	0.89
	11.25
	20.31

	
	Trajectory4
	36871.28
	37014.14
	0.86
	13.29
	13.50

	ABSI
	Trajectory2
	-104356.61
	-104288.93
	0.86
	3.04
	22.36

	
	Trajectory3
	-105713.96
	-105608.69
	0.82
	6.23
	13.11

	
	Trajectory4
	-106250.23
	-106107.37
	0.77
	4.53
	7.29


Notes: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index; AIC, Akaike information criterion; BIC, Bayesian information criterion; AvePP, average posterior probability; OCC, odds of correct classification. 



















[bookmark: _Toc224895599]Table S7. Schoenfeld residual tests for the proportional hazards assumption in Cox models 
	Outcome
	Exposure
	Global
（Model2）
	Trajectory
（Model2）
	Global
（Model3）
	Trajectory
（Model3）

	
	
	
	P
	
	P
	
	P
	
	P

	Diabetes
	BMI trajectories
	9.05
	0.62
	0.81
	0.67
	16.3
	0.5
	0.87
	0.65

	
	WC trajectories
	9.58
	0.57
	1.25
	0.53
	16.74
	0.47
	1.34
	0.51

	
	WHtR trajectories
	11.4
	0.41
	2.85
	0.24
	18.29
	0.37
	2.82
	0.24

	
	BRI trajectories
	9.03
	0.62
	0.76
	0.68
	15.94
	0.53
	0.78
	0.68

	
	ABSI trajectories
	8.54
	0.66
	0.63
	0.73
	15.28
	0.58
	0.69
	0.71

	Heart Disease
	BMI trajectories
	12.58
	0.32
	2.43
	0.3
	18.48
	0.36
	2.49
	0.29

	
	WC trajectories
	13.14
	0.28
	2.92
	0.23
	18.22
	0.38
	3.02
	0.22

	
	WHtR trajectories
	12.91
	0.3
	4.83
	0.09
	17.96
	0.39
	4.97
	0.08

	
	BRI trajectories
	13.73
	0.25
	5.89
	0.06
	18.63
	0.35
	6.08
	0.06

	
	ABSI trajectories
	10.92
	0.45
	1.12
	0.57
	16.83
	0.47
	1.1
	0.58

	Stroke
	BMI trajectories
	12.42
	0.33
	2.1
	0.35
	17.44
	0.43
	2.08
	0.35

	
	WC trajectories
	10.64
	0.47
	0.19
	0.91
	16.03
	0.52
	0.2
	0.9

	
	WHtR trajectories
	14.65
	0.2
	5.46
	0.07
	19.97
	0.28
	5.47
	0.06

	
	BRI trajectories
	14.77
	0.19
	5.7
	0.06
	19.98
	0.28
	5.66
	0.06

	
	ABSI trajectories
	10.76
	0.46
	0.61
	0.74
	16
	0.52
	0.63
	0.73

	CMM
	BMI trajectories
	9.41
	0.58
	1.07
	0.59
	20.05
	0.27
	1.1
	0.58

	
	WC trajectories
	9.14
	0.61
	0.74
	0.69
	19.04
	0.33
	0.73
	0.69

	
	WHtR trajectories
	8.72
	0.65
	0.46
	0.79
	18.89
	0.34
	0.48
	0.79

	
	BRI trajectories
	9.17
	0.61
	0.68
	0.71
	19.08
	0.32
	0.69
	0.71

	
	ABSI trajectories
	9.24
	0.6
	0.73
	0.69
	19.28
	0.31
	0.74
	0.69


Notes: The proportional hazards (PH) assumption was assessed using Schoenfeld residual tests for each Cox proportional hazards model. Global χ² statistics and corresponding P-values are presented for the overall model, and separate tests are shown for trajectory group variables (df = 2 for three-level trajectory factors). A two-sided P-value > 0.05 was considered as no evidence of violation of the PH assumption. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index. ABSI: a body shape index; CMM, cardiometabolic multimorbidity.







[bookmark: _Toc224895600]Table S8. Associations of trajectories of obesity-related indices with the risk of Diabetes
	Trajectory
Group
	Model 1
	Model 2
	Model 3

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

	BMI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.48 (1.13-1.94)
	<0.00
	1.51 (1.15-1.98)
	0.003
	1.43 (1.09-1.89)
	0.01

	High-stable
	2.59 (1.98-3.38)
	<0.001
	.66 (2.02-3.50)
	<0.001
	2.31 (1.74-3.06)
	<0.001

	WC trajectories

	Low-stable 
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.94 (1.51-2.50)
	<0.001
	1.95 (1.52-2.52)
	<0.001
	1.81 (1.40-2.34)
	<0.001

	High-stable
	2.62 (1.98-3.47)
	<0.001
	2.62 (1.97-3.48)
	<0.001
	2.25 (1.68-3.01)
	<0.001

	WHtR trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.82 (1.40-2.36)
	<0.001
	1.95 (1.49-2.54)
	<0.001
	1.82 (1.39-2.38)
	<0.001

	High-stable
	2.92 (2.22-3.85)
	<0.001
	3.32 (2.48-4.44)
	<0.001
	2.87 (2.13-3.87)
	<0.001

	BRI trajectories

	Low-stable 
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.92 (1.47-2.51)
	<0.001
	2.07 (1.57-2.72)
	<0.001
	1.93 (1.47-2.55)
	<0.001

	High-stable
	3.08 (2.32-4.10)
	<0.001
	3.53 (2.61-4.77)
	<0.001
	3.05 (2.24-4.16)
	<0.001

	ABSI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.28 (1.04-1.59)
	0.02
	1.33 (1.07-1.66)
	0.01
	1.29 (1.03-1.61)
	0.03

	High-to-low
	0.89 (0.63-1.27)
	0.53
	0.94 (0.65-1.35)
	0.72
	0.94 (0.65-1.36)
	0.74


Notes: Model 1 was unadjusted. Model 2 was adjusted for age, sex, marital status, education level, smoking, drinking, and sleep duration. Model 3 was model 2 with further adjustment for hypertension, dyslipidemia, impaired glucose tolerance, chronic kidney disease, lung disease, and liver disease. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index.








[bookmark: _Toc224895601]Table S9. Associations of trajectories of obesity-related indices with the risk of Heart Disease
	Trajectory Group
	Model 1
	Model 2
	Model 3

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

	BMI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.18 (0.94-1.48)
	0.15
	1.23 (0.98-1.55)
	0.07
	1.23 (0.98-1.54)
	0.08

	High-stable
	1.49 (1.18-1.89)
	<0.001
	1.60 (1.25-2.04)
	<0.001
	1.51 (1.17-1.94)
	0.00

	WC trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.19 (0.96-1.47)
	0.11
	1.20 (0.97-1.49)
	0.09
	1.18 (0.95-1.46)
	0.14

	High-stable
	1.57 (1.23-2.01)
	<0.001
	1.62 (1.26-2.07)
	<0.001
	1.53 (1.18-1.98)
	0.00

	WHtR trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.36 (1.10-1.69)
	0.01
	1.33 (1.06-1.65)
	0.01
	1.30 (1.04-1.63)
	0.02

	High-stable
	1.61 (1.26-2.06)
	<0.001
	1.51 (1.17-1.97)
	0.00
	1.41 (1.08-1.85)
	0.01

	BRI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.34 (1.08-1.67)
	0.01
	1.31 (1.05-1.64)
	0.02
	1.28 (1.02-1.61)
	0.03

	High-stable
	1.63 (1.27-2.09)
	<0.001
	1.53 (1.17-1.99)
	0.00
	1.42 (1.08-1.87)
	0.03

	ABSI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.21 (0.99-1.47)
	0.06
	1.09 (0.89-1.34)
	0.39
	1.08 (0.88-1.32)
	0.48

	High-to-low
	1.14 (0.85-1.53)
	0.37
	0.97 (0.72-1.33)
	0.87
	0.94 (0.69-1.29)
	0.72


Notes: Model 1 was unadjusted. Model 2 was adjusted for age, sex, marital status, education level, smoking, drinking, and sleep duration. Model 3 was model 2 with further adjustment for hypertension, dyslipidemia, impaired glucose tolerance, chronic kidney disease, lung disease, and liver disease. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index.  














[bookmark: _Toc224895602]Table S10. Associations of trajectories of obesity-related indices with the risk of Stroke
	Trajectory Group
	Model 1
	Model 2
	Model 3

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

	BMI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.39 (1.02-1.89)
	0.04
	1.62 (1.19-2.22)
	0.00
	1.50 (1.09-2.05)
	0.01

	High-stable
	1.69 (1.22-2.34)
	0.00
	2.19 (1.57-3.08)
	<0.001
	1.82 (1.29-2.57)
	<0.001

	WC trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.32 (0.98-1.77)
	0.06
	1.41 (1.05-1.89)
	0.02
	1.27 (0.94-1.71)
	0.12

	High-stable
	1.89 (1.36-2.62)
	<0.001
	2.10 (1.51-2.93)
	<0.001
	1.72 (1.22-2.43)
	0.00

	WHtR trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.30 (0.97-1.76)
	0.08
	1.44 (1.06-1.96)
	0.02
	1.30 (0.95-1.77)
	0.10

	High-stable
	1.94 (1.40-2.67)
	<0.001
	2.27 (1.61-3.20)
	<0.001
	1.83 (1.28-2.62)
	<0.001

	BRI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.26 (0.93-1.71)
	0.14
	1.40 (1.02-1.90)
	0.04
	1.26 (0.92-1.72)
	0.16

	High-stable
	1.98 (1.43-2.75)
	<0.001
	2.33 (1.65-3.31)
	<0.001
	1.89 (1.31-2.71)
	<0.001

	ABSI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.12 (0.86-1.46)
	0.40
	0.97 (0.74-1.28)
	0.84
	0.92 (0.70-1.21)
	0.55

	High-to-low
	1.05 (0.71-1.57)
	0.79
	0.79 (0.52-1.20)
	0.27
	0.77 (0.50-1.18)
	0.23


Notes: Model 1 was unadjusted. Model 2 was adjusted for age, sex, marital status, education level, smoking, drinking, and sleep duration. Model 3 was model 2 with further adjustment for hypertension, dyslipidemia, impaired glucose tolerance, chronic kidney disease, lung disease, and liver disease. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index.












[bookmark: _Toc224895603]Table S11. Associations of trajectories of obesity-related indices with the risk of CMM
	Trajectory Group
	Model 1
	Model 2
	Model 3

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

	BMI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.48 (0.83-2.63)
	0.19
	1.62 (0.90-2.92)
	0.11
	1.54 (0.85-2.78)
	0.15

	High-stable
	2.62 (1.49-4.62)
	<0.001
	3.02 (1.68-5.44)
	<0.001
	2.60 (1.43-4.74)
	0.00

	WC trajectories

	Low-stable 
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.99 (1.16-3.42)
	0.01
	2.03 (1.18-3.50)
	0.01
	1.87 (1.08-3.24)
	0.03

	High-stable
	2.69 (1.47-4.90)
	0.001
	2.77 (1.51-5.08)
	<0.001
	2.38 (1.28-4.44)
	0.01

	WHtR trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.78 (1.01-3.14)
	0.05
	1.86 (1.05-3.32)
	0.04
	1.76 (0.98-3.14)
	0.06

	High-stable
	3.21 (1.80-5.73)
	<0.001
	3.41 (1.84-6.32)
	<0.001
	2.90 (1.54-5.45)
	<0.001

	BRI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.81 (1.00-3.25)
	0.05
	1.90 (1.05-3.46)
	0.04
	1.80 (0.99-3.29)
	0.06

	High-stable
	3.46 (1.90-6.29)
	<0.001
	3.71 (1.96-7.02)
	<0.001
	3.16 (1.64-6.07)
	<0.001

	ABSI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.38 (0.88-2.18)
	0.16
	1.21 (0.76-1.95)
	0.42
	1.16 (0.72-1.86)
	0.54

	High-to-low
	0.67 (0.29-1.57)
	0.36
	0.53 (0.22-1.28)
	0.16
	0.54 (0.22-1.30)
	0.17


[bookmark: _Toc25387][bookmark: _Toc19544][bookmark: _Toc19369][bookmark: _Toc11893][bookmark: _Toc24239]Notes: Firth’s penalized Cox regression method was used to reduce the risk of small-sample bias due to the limited number of events (n=84). Model 1 was unadjusted. Model 2 was adjusted for age, sex, marital status, education level, smoking, drinking, and sleep duration. Model 3 was model 2 with further adjustment for hypertension, dyslipidemia, impaired glucose tolerance, chronic kidney disease, lung disease, and liver disease. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index; CMM, cardiometabolic multimorbidity.










[bookmark: _Toc224895604][bookmark: _Hlk206692432]Table S12. Mediating effects of hypertension, dyslipidemia, and IGT
	Outcome
	Exposure
	Mediator
	Mediation Proportion
(%)
	Lower CI
(%)
	Upper CI
(%)

	Diabetes

	
	WC 
	IGT
	9.67
	5.45
	16.81

	
	WC 
	Dyslipidemia
	9.63
	4.79
	16.41

	
	BMI 
	IGT
	8.97
	4.69
	14.35

	
	BMI 
	Dyslipidemia
	8.5
	4.12
	14.87

	
	BRI 
	IGT
	7.57
	3.91
	12.35

	
	WHtR 
	IGT
	7.6
	3.8
	12.47

	
	WHtR 
	Dyslipidemia
	7.42
	3.45
	12.36

	
	BRI 
	Dyslipidemia
	7.08
	3.29
	11.9

	Heart Disease

	
	WHtR 
	Hypertension
	18.06
	4.79
	55.78

	
	BRI 
	Hypertension
	17.91
	4.41
	49.86

	
	WC 
	Hypertension
	14.42
	4.24
	38.31

	
	BMI 
	Hypertension
	13.81
	4.1
	34.4

	Stroke

	
	WC 
	Hypertension
	12.82
	3.51
	32.3

	
	WHtR 
	Hypertension
	12.55
	3.39
	29.43

	
	BRI 
	Hypertension
	12.04
	3.09
	28.06

	
	BMI 
	Hypertension
	11.57
	3.52
	25.87

	
	WC 
	Dyslipidemia
	11.1
	2.83
	27.29

	
	WHtR 
	Dyslipidemia
	10.46
	2.59
	24.97

	
	BRI 
	Dyslipidemia
	10.05
	2.47
	23.26

	
	BMI 
	Dyslipidemia
	10.04
	2.78
	22.39

	CMM

	
	WC 
	IGT
	9.36
	3.48
	24.27

	
	BMI 
	IGT
	8.49
	3.1
	18.76

	
	WHtR 
	IGT
	7.84
	3.04
	19.91

	
	BRI 
	IGT
	7.48
	3.07
	16.8


Notes：All obesity-related indices shown (BMI, WC, WHtR, BRI) correspond to trajectory groups. The proportion mediated is calculated as (total effect – direct effect)/total effect × 100%. BMI, body mass index; BRI, body roundness index; CMM, cardiometabolic multimorbidity; IGT, impaired glucose tolerance; WC, waist circumference; WHtR, waist-to-height ratio.




[bookmark: _Toc224895605]Table S13. Pairwise Comparisons and Equivalence of Adiposity Indices in Predicting CMDs
	Outcome
	Comparator pair
	HR ratio
 (95% CI)
	FDR q
	Equivalence (±10%)
	Equivalence (±15%)

	Diabetes
	WC vs BMI
	0.98 (0.82, 1.17)
	0.83
	FALSE
	FALSE

	
	WHtR vs BMI
	1.25 (1.03, 1.53)
	0.04
	FALSE
	FALSE

	
	BRI vs BMI
	1.33 (1.10, 1.63)
	0.02*
	FALSE
	FALSE

	
	WC vs WHtR
	0.79 (0.65, 0.95)
	0.02*
	FALSE
	FALSE

	
	WC vs BRI
	0.74 (0.60, 0.90)
	0.02
	FALSE
	FALSE

	
	WHtR vs BRI
	0.94 (0.84, 1.05)
	0.34
	FALSE
	FALSE

	Heart Disease
	WC vs BMI
	1.01 (0.85, 1.19)
	0.89
	FALSE
	FALSE

	
	WHtR vs BMI
	0.95 (0.78, 1.14)
	0.89
	FALSE
	FALSE

	
	BRI vs BMI
	0.96 (0.80, 1.14)
	0.89
	FALSE
	FALSE

	
	WC vs WHtR
	1.07 (0.91, 1.25)
	0.89
	FALSE
	FALSE

	
	WC vs BRI
	1.06 (0.89, 1.25)
	0.89
	FALSE
	FALSE

	
	WHtR vs BRI
	0.99 (0.90, 1.08)
	0.89
	TRUE
	TRUE

	Stroke
	WC vs BMI
	0.95 (0.74, 1.22)
	0.8
	FALSE
	FALSE

	
	WHtR vs BMI
	1.03 (0.78, 1.34)
	0.8
	FALSE
	FALSE

	
	BRI vs BMI
	1.06 (0.81, 1.38)
	0.8
	FALSE
	FALSE

	
	WC vs WHtR
	0.92 (0.73, 1.16)
	0.8
	FALSE
	FALSE

	
	WC vs BRI
	0.90 (0.69, 1.14)
	0.8
	FALSE
	FALSE

	
	WHtR vs BRI
	0.97 (0.88, 1.07)
	0.8
	FALSE
	TRUE

	CMM
	WC vs BMI
	0.90 (0.54, 1.37)
	0.68
	FALSE
	FALSE

	
	WHtR vs BMI
	1.13 (0.73, 1.72)
	0.68
	FALSE
	FALSE

	
	BRI vs BMI
	1.23 (0.82, 1.85)
	0.68
	FALSE
	FALSE

	
	WC vs WHtR
	0.80 (0.55, 1.21)
	0.64
	FALSE
	FALSE

	
	WC vs BRI
	0.73 (0.45, 1.15)
	0.64
	FALSE
	FALSE

	
	WHtR vs BRI
	0.92 (0.70, 1.19)
	0.68
	FALSE
	FALSE


Notes: All obesity-related indices shown (BMI, WC, WHtR, BRI) correspond to trajectory groups. Values are HR ratios (95% CI) comparing the association of each index’s High-stable vs Low-stable risk trajectory with the outcome; i.e., HR ratio = HR(index)/HR(index). Numbers >1 indicate the index shows a stronger association than BMI; numbers <1 indicate a weaker association. FDR q are Benjamini–Hochberg–adjusted q-values (multiplicity controlled within each outcome across all pairwise contrasts). Equivalence (±10%) reports the result of a TOST procedure using prespecified equivalence bounds[0.90,1.10]; TRUE = effect sizes are statistically equivalent to BMI within ±10%, FALSE = equivalence not established. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; CMM, cardiometabolic multimorbidity, CMDs, cardiometabolic diseases.



[bookmark: _Toc224895606]Table S14. Subgroup analysis of Diabetes
	Exposure
	Stratification
	Subgroup
	Moderate-stable
	High-stable
	Interaction

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

	BMI trajectories

	
	Age group
	<65
	1.49 (1.08-2.05)
	0.015*
	2.87 (2.09-3.92)
	<0.001
	0.211

	
	
	>=65
	1.63 (0.97-2.75)
	0.066
	1.72 (0.91-3.24)
	0.095
	0.211

	
	Sex
	Male
	1.70 (1.17-2.47)
	0.005*
	2.84 (1.92-4.21)
	<0.001
	0.622

	
	
	Female
	1.27 (0.85-1.90)
	0.238
	2.36 (1.61-3.47)
	<0.001
	0.622

	
	Smoking
	Yes
	1.78 (1.18-2.70)
	0.006*
	3.04 (1.96-4.73)
	<0.001
	0.411

	
	
	No
	1.28 (0.89-1.84)
	0.177
	2.34 (1.65-3.32)
	<0.001
	0.411

	
	Drinking
	No
	1.40 (1.03-1.92)
	0.034*
	2.34 (1.70-3.21)
	<0.001
	0.192

	
	
	Yes
	1.80 (1.04-3.13)
	0.037*
	3.81 (2.20-6.60)
	<0.001
	0.192

	
	Hypertension
	No
	1.32 (0.97-1.80)
	0.082
	2.53 (1.84-3.47)
	<0.001
	0.267

	
	
	Yes
	2.24 (1.24-4.06)
	0.008*
	3.19 (1.76-5.80)
	<0.001
	0.267

	
	Dyslipidemia
	Yes
	1.59 (1.03-2.44)
	0.035*
	2.47 (1.62-3.78)
	<0.001
	0.695

	
	
	No
	1.33 (0.92-1.90)
	0.125
	2.46 (1.70-3.58)
	<0.001
	0.695

	
	IGT
	No
	1.55 (1.09-2.22)
	0.016*
	2.91 (2.03-4.19)
	<0.001
	0.536

	
	
	Yes
	1.42 (0.93-2.17)
	0.104
	1.98 (1.30-3.02)
	0.001*
	0.536

	WC trajectories

	
	Age group
	<65
	2.05 (1.53-2.74)
	<0.001
	3.01 (2.20-4.14)
	<0.001
	0.097

	
	
	>=65
	1.80 (1.08-3.00)
	0.025*
	1.30 (0.63-2.67)
	0.478
	0.097

	
	Sex
	Male
	2.25 (1.56-3.24)
	<0.001
	2.72 (1.79-4.13)
	<0.001
	0.493

	
	
	Female
	1.69 (1.19-2.40)
	0.004*
	2.48 (1.69-3.65)
	<0.001
	0.493

	
	Smoking
	Yes
	2.22 (1.47-3.33)
	<0.001
	2.91 (1.82-4.65)
	<0.001
	0.668

	
	
	No
	1.78 (1.29-2.46)
	<0.001
	2.45 (1.71-3.50)
	<0.001
	0.668

	
	Drinking
	No
	1.79 (1.34-2.39)
	<0.001
	2.48 (1.79-3.43)
	<0.001
	0.433

	
	
	Yes
	2.47 (1.48-4.14)
	<0.001
	3.06 (1.72-5.43)
	<0.001
	0.433

	
	Hypertension
	No
	1.91 (1.43-2.54)
	<0.001
	2.39 (1.70-3.36)
	<0.001
	0.731

	
	
	Yes
	2.10 (1.20-3.70)
	0.010*
	3.18 (1.77-5.71)
	<0.001
	0.731

	
	Dyslipidemia
	Yes
	2.22 (1.47-3.34)
	<0.001
	2.44 (1.57-3.80)
	<0.001
	0.327

	
	
	No
	1.62 (1.16-2.26)
	0.005*
	2.48 (1.68-3.65)
	<0.001
	0.327

	
	IGT
	No
	2.06 (1.48-2.87)
	<0.001
	2.75 (1.89-4.01)
	<0.001
	0.668

	
	
	Yes
	1.65 (1.11-2.45)
	0.014*
	2.01 (1.30-3.10)
	0.002*
	0.668

	WHtR trajectories

	
	Age group
	<65
	2.07 (1.53-2.81)
	<0.001
	3.71 (2.68-5.15)
	<0.001
	0.360

	
	
	>=65
	1.58 (0.89-2.81)
	0.119
	2.16 (1.12-4.15)
	0.021*
	0.360

	
	Sex
	Male
	2.55 (1.82-3.59)
	<0.001
	3.80 (2.48-5.81)
	<0.001
	0.041*

	
	
	Female
	1.24 (0.82-1.88)
	0.310
	2.38 (1.59-3.57)
	<0.001
	0.041*

	
	Smoking
	Yes
	2.47 (1.70-3.60)
	<0.001
	3.80 (2.35-6.15)
	<0.001
	0.227

	
	
	No
	1.52 (1.05-2.20)
	0.027*
	2.77 (1.90-4.02)
	<0.001
	0.227

	
	Drinking
	No
	1.66 (1.21-2.27)
	0.002*
	2.81 (2.00-3.93)
	<0.001
	0.142

	
	
	Yes
	2.73 (1.66-4.51)
	<0.001
	4.90 (2.78-8.62)
	<0.001
	0.142

	
	Hypertension
	No
	1.98 (1.47-2.69)
	<0.001
	3.46 (2.45-4.88)
	<0.001
	0.959

	
	
	Yes
	1.73 (0.98-3.05)
	0.061
	2.81 (1.57-5.05)
	<0.001
	0.959

	
	Dyslipidemia
	Yes
	1.87 (1.23-2.85)
	0.003*
	3.17 (2.04-4.91)
	<0.001
	0.979

	
	
	No
	1.81 (1.27-2.58)
	<0.001
	2.88 (1.92-4.33)
	<0.001
	0.979

	
	IGT
	No
	2.03 (1.44-2.85)
	<0.001
	3.20 (2.18-4.70)
	<0.001
	0.889

	
	
	Yes
	1.67 (1.09-2.56)
	0.019*
	2.85 (1.81-4.48)
	<0.001
	0.889

	BRI trajectories

	
	Age group
	<65
	2.28 (1.66-3.11)
	<0.001
	4.00 (2.84-5.63)
	<0.001
	0.293

	
	
	>=65
	1.46 (0.82-2.63)
	0.202
	2.22 (1.15-4.29)
	0.017*
	0.293

	
	Sex
	Male
	2.71 (1.92-3.84)
	<0.001
	4.00 (2.57-6.20)
	<0.001
	0.038*

	
	
	Female
	1.28 (0.83-1.97)
	0.268
	2.48 (1.62-3.80)
	<0.001
	0.038*

	
	Smoking
	Yes
	2.78 (1.89-4.10)
	<0.001
	4.08 (2.47-6.73)
	<0.001
	0.098

	
	
	No
	1.50 (1.03-2.20)
	0.037*
	2.82 (1.91-4.15)
	<0.001
	0.098

	
	Drinking
	No
	1.79 (1.29-2.47)
	<0.001
	3.01 (2.12-4.28)
	<0.001
	0.228

	
	
	Yes
	2.76 (1.66-4.60)
	<0.001
	5.06 (2.83-9.02)
	<0.001
	0.228

	
	Hypertension
	No
	2.06 (1.51-2.81)
	<0.001
	3.75 (2.63-5.34)
	<0.001
	0.816

	
	
	Yes
	1.99 (1.09-3.65)
	0.025*
	3.00 (1.60-5.62)
	<0.001
	0.816

	
	Dyslipidemia
	Yes
	2.11 (1.36-3.29)
	<0.001
	3.64 (2.28-5.80)
	<0.001
	0.860

	
	
	No
	1.85 (1.30-2.65)
	<0.001
	2.90 (1.91-4.40)
	<0.001
	0.860

	
	IGT
	No
	2.02 (1.42-2.87)
	<0.001
	3.51 (2.37-5.20)
	<0.001
	0.899

	
	
	Yes
	1.97 (1.26-3.06)
	0.003*
	2.96 (1.83-4.78)
	<0.001
	0.899


Notes: Subgroup analyses for the association of BMI, WC, WHtR, and BRI with the risk of diabetes were conducted across strata of age, sex, smoking, drinking, hypertension, dyslipidemia, and IGT. All subgroup models were adjusted for the same covariates included in Model 2, except for the stratification variable itself, which was excluded to avoid over-adjustment. P-values for interaction were obtained using likelihood ratio tests. BMI, body mass index; BRI, body roundness index; IGT, impaired glucose tolerance; WC, waist circumference; WHtR, waist-to-height ratio.
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[bookmark: _Toc224895607]Table S15. Subgroup analysis of Heart Disease
	Exposure
	Stratification
	Subgroup
	Moderate-stable
	High-stable
	Interaction

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

	BMI trajectories

	
	Age group
	<65
	1.31 (1.00-1.72)
	0.052
	1.68 (1.26-2.24)
	<0.001
	0.480

	
	
	>=65
	1.00 (0.66-1.52)
	0.996
	1.17 (0.70-1.95)
	0.541
	0.480

	
	Sex
	Male
	1.08 (0.77-1.51)
	0.644
	1.80 (1.25-2.58)
	0.001*
	0.212

	
	
	Female
	1.30 (0.95-1.77)
	0.101
	1.40 (1.01-1.95)
	0.046*
	0.212

	
	Smoking
	Yes
	1.12 (0.80-1.58)
	0.505
	1.39 (0.93-2.08)
	0.113
	0.782

	
	
	No
	1.27 (0.93-1.72)
	0.130
	1.63 (1.19-2.23)
	0.002*
	0.782

	
	Drinking
	No
	1.33 (1.02-1.74)
	0.035*
	1.69 (1.27-2.24)
	<0.001
	0.433

	
	
	Yes
	0.91 (0.59-1.42)
	0.691
	1.17 (0.71-1.92)
	0.549
	0.433

	
	Hypertension
	No
	1.27 (0.96-1.68)
	0.093
	1.89 (1.40-2.55)
	<0.001
	0.005*

	
	
	Yes
	1.00 (0.68-1.48)
	0.988
	0.84 (0.55-1.28)
	0.418
	0.005*

	
	Dyslipidemia
	Yes
	1.38 (0.90-2.11)
	0.144
	1.86 (1.21-2.86)
	0.005*
	0.572

	
	
	No
	1.17 (0.89-1.54)
	0.250
	1.43 (1.05-1.95)
	0.022*
	0.572

	
	IGT
	No
	1.16 (0.89-1.51)
	0.278
	1.43 (1.06-1.91)
	0.017*
	0.807

	
	
	Yes
	1.36 (0.87-2.11)
	0.176
	1.72 (1.10-2.70)
	0.018*
	0.807

	WC trajectories

	
	Age group
	<65
	1.21 (0.94-1.55)
	0.138
	1.70 (1.29-2.25)
	<0.001
	0.713

	
	
	>=65
	1.16 (0.77-1.74)
	0.490
	1.28 (0.75-2.18)
	0.372
	0.713

	
	Sex
	Male
	1.17 (0.85-1.62)
	0.334
	1.70 (1.17-2.48)
	0.005*
	0.919

	
	
	Female
	1.21 (0.91-1.61)
	0.183
	1.54 (1.11-2.15)
	0.010*
	0.919

	
	Smoking
	Yes
	1.04 (0.74-1.47)
	0.800
	1.40 (0.93-2.11)
	0.106
	0.559

	
	
	No
	1.31 (0.99-1.73)
	0.056
	1.73 (1.26-2.37)
	<0.001
	0.559

	
	Drinking
	No
	1.28 (1.00-1.64)
	0.048*
	1.84 (1.39-2.43)
	<0.001
	0.181

	
	
	Yes
	0.98 (0.64-1.50)
	0.928
	1.03 (0.60-1.76)
	0.909
	0.181

	
	Hypertension
	No
	1.18 (0.91-1.54)
	0.200
	1.89 (1.39-2.55)
	<0.001
	0.029*

	
	
	Yes
	1.06 (0.73-1.54)
	0.766
	0.97 (0.63-1.51)
	0.906
	0.029*

	
	Dyslipidemia
	Yes
	1.10 (0.75-1.62)
	0.631
	1.67 (1.11-2.52)
	0.014*
	0.684

	
	
	No
	1.27 (0.99-1.64)
	0.065
	1.59 (1.15-2.20)
	0.005*
	0.684

	
	IGT
	No
	1.18 (0.92-1.51)
	0.203
	1.69 (1.26-2.28)
	<0.001
	0.562

	
	
	Yes
	1.20 (0.80-1.79)
	0.377
	1.34 (0.85-2.11)
	0.207
	0.562

	WHtR trajectories

	
	Age group
	<65
	1.42 (1.10-1.83)
	0.007*
	1.55 (1.15-2.11)
	0.004*
	0.548

	
	
	>=65
	1.08 (0.69-1.69)
	0.744
	1.49 (0.89-2.50)
	0.129
	0.548

	
	Sex
	Male
	1.20 (0.88-1.64)
	0.239
	1.90 (1.26-2.87)
	0.002*
	0.230

	
	
	Female
	1.46 (1.05-2.03)
	0.026*
	1.46 (1.02-2.08)
	0.037*
	0.230

	
	Smoking
	Yes
	1.07 (0.77-1.49)
	0.696
	1.54 (0.97-2.42)
	0.064
	0.179

	
	
	No
	1.61 (1.18-2.21)
	0.003*
	1.67 (1.19-2.35)
	0.003*
	0.179

	
	Drinking
	No
	1.48 (1.14-1.93)
	0.003*
	1.73 (1.28-2.34)
	<0.001
	0.550

	
	
	Yes
	1.03 (0.68-1.57)
	0.885
	1.06 (0.60-1.89)
	0.833
	0.550

	
	Hypertension
	No
	1.37 (1.05-1.80)
	0.020*
	1.81 (1.31-2.50)
	<0.001
	0.015*

	
	
	Yes
	1.06 (0.72-1.57)
	0.777
	0.91 (0.58-1.44)
	0.690
	0.015*

	
	Dyslipidemia
	Yes
	1.26 (0.85-1.87)
	0.242
	1.38 (0.88-2.15)
	0.156
	0.668

	
	
	No
	1.39 (1.06-1.83)
	0.018*
	1.71 (1.23-2.39)
	0.001*
	0.668

	
	IGT
	No
	1.34 (1.04-1.75)
	0.027*
	1.55 (1.13-2.12)
	0.006*
	0.619

	
	
	Yes
	1.23 (0.81-1.86)
	0.327
	1.42 (0.88-2.29)
	0.152
	0.619

	BRI trajectories

	
	Age group
	<65
	1.45 (1.12-1.89)
	0.005*
	1.65 (1.21-2.25)
	0.002*
	0.317

	
	
	>=65
	0.96 (0.61-1.50)
	0.848
	1.31 (0.78-2.20)
	0.316
	0.317

	
	Sex
	Male
	1.20 (0.88-1.63)
	0.240
	1.88 (1.23-2.85)
	0.003*
	0.321

	
	
	Female
	1.44 (1.02-2.03)
	0.036*
	1.51 (1.04-2.17)
	0.028*
	0.321

	
	Smoking
	Yes
	1.03 (0.74-1.43)
	0.857
	1.46 (0.92-2.33)
	0.110
	0.130

	
	
	No
	1.67 (1.20-2.32)
	0.002*
	1.79 (1.25-2.55)
	0.001*
	0.130

	
	Drinking
	No
	1.46 (1.12-1.92)
	0.005*
	1.73 (1.27-2.36)
	<0.001
	0.608

	
	
	Yes
	1.02 (0.67-1.56)
	0.911
	1.13 (0.64-2.01)
	0.669
	0.608

	
	Hypertension
	No
	1.33 (1.01-1.75)
	0.040*
	1.87 (1.35-2.58)
	<0.001
	0.006*

	
	
	Yes
	1.07 (0.72-1.60)
	0.725
	0.87 (0.54-1.40)
	0.568
	0.006*

	
	Dyslipidemia
	Yes
	1.43 (0.95-2.15)
	0.089
	1.60 (1.01-2.54)
	0.047*
	0.832

	
	
	No
	1.30 (0.99-1.70)
	0.063
	1.63 (1.16-2.27)
	0.004*
	0.832

	
	IGT
	No
	1.27 (0.97-1.65)
	0.078
	1.56 (1.14-2.14)
	0.006*
	0.570

	
	
	Yes
	1.37 (0.90-2.09)
	0.144
	1.46 (0.89-2.40)
	0.134
	0.570


Notes: Subgroup analyses for the association of BMI, WC, WHtR, and BRI with the risk of diabetes were conducted across strata of age, sex, smoking, drinking, hypertension, dyslipidemia, and IGT. All subgroup models were adjusted for the same covariates included in Model 2, except for the stratification variable itself, which was excluded to avoid over-adjustment. P-values for interaction were obtained using likelihood ratio tests and are presented to the right of panels A-D. BMI, body mass index; BRI, body roundness index; IGT, impaired glucose tolerance; WC, waist circumference; WHtR, waist-to-height ratio.
[bookmark: _Toc224895608]Table S16. Subgroup analysis of Stroke
	Exposure
	Stratification
	Subgroup
	Moderate-stable
	High-stable
	Interaction

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

	BMI trajectories

	
	Age group
	<65
	1.35 (0.93-1.96)
	0.119
	1.83 (1.23-2.70)
	0.003*
	0.303

	
	
	>=65
	2.08 (1.19-3.62)
	0.010*
	2.45 (1.29-4.65)
	0.006*
	0.303

	
	Sex
	Male
	1.73 (1.13-2.64)
	0.011*
	2.27 (1.42-3.63)
	<0.001
	0.387

	
	
	Female
	1.37 (0.86-2.18)
	0.179
	1.82 (1.13-2.93)
	0.014*
	0.387

	
	Smoking
	Yes
	1.67 (1.07-2.62)
	0.024*
	2.36 (1.43-3.90)
	<0.001
	0.470

	
	
	No
	1.44 (0.94-2.22)
	0.097
	1.79 (1.15-2.81)
	0.011*
	0.470

	
	Drinking
	No
	1.54 (1.06-2.23)
	0.023*
	2.04 (1.37-3.02)
	<0.001
	0.936

	
	
	Yes
	1.59 (0.90-2.82)
	0.114
	2.05 (1.08-3.88)
	0.029*
	0.936

	
	Hypertension
	No
	1.60 (1.08-2.37)
	0.019*
	2.10 (1.36-3.24)
	<0.001
	0.702

	
	
	Yes
	1.37 (0.81-2.31)
	0.238
	1.46 (0.84-2.52)
	0.180
	0.702

	
	Dyslipidemia
	Yes
	0.99 (0.62-1.55)
	0.949
	1.30 (0.81-2.07)
	0.278
	0.045*

	
	
	No
	2.08 (1.35-3.20)
	<0.001
	2.53 (1.56-4.11)
	<0.001
	0.045*

	
	IGT
	No
	1.67 (1.13-2.46)
	0.010*
	2.50 (1.65-3.80)
	<0.001
	0.156

	
	
	Yes
	1.39 (0.82-2.34)
	0.219
	1.24 (0.70-2.19)
	0.460
	0.156

	WC trajectories

	S
	Age group
	<65
	1.30 (0.91-1.86)
	0.145
	2.16 (1.47-3.16)
	<0.001
	0.415

	
	
	>=65
	1.63 (0.96-2.77)
	0.071
	1.64 (0.82-3.25)
	0.161
	0.415

	
	Sex
	Male
	1.51 (1.00-2.27)
	0.048*
	2.08 (1.31-3.32)
	0.002*
	0.664

	
	
	Female
	1.24 (0.81-1.89)
	0.328
	1.90 (1.19-3.05)
	0.008*
	0.664

	
	Smoking
	Yes
	1.62 (1.05-2.50)
	0.030*
	2.09 (1.25-3.50)
	0.005*
	0.600

	
	
	No
	1.25 (0.84-1.86)
	0.281
	1.99 (1.29-3.06)
	0.002*
	0.600

	
	Drinking
	No
	1.48 (1.04-2.09)
	0.029*
	2.17 (1.47-3.22)
	<0.001
	0.897

	
	
	Yes
	1.19 (0.69-2.06)
	0.531
	1.84 (0.99-3.41)
	0.052
	0.897

	
	Hypertension
	No
	1.73 (1.20-2.51)
	0.004*
	2.30 (1.48-3.58)
	<0.001
	0.058

	
	
	Yes
	0.80 (0.49-1.31)
	0.381
	1.24 (0.74-2.07)
	0.414
	0.058

	
	Dyslipidemia
	Yes
	0.73 (0.47-1.13)
	0.155
	1.35 (0.87-2.12)
	0.184
	0.001*

	
	
	No
	2.11 (1.41-3.16)
	<0.001
	2.41 (1.47-3.98)
	<0.001
	0.001*

	
	IGT
	No
	1.48 (1.03-2.13)
	0.035*
	2.48 (1.65-3.73)
	<0.001
	0.213

	
	
	Yes
	1.19 (0.72-1.97)
	0.500
	1.32 (0.75-2.35)
	0.336
	0.213

	WHtR trajectories

	
	Age group
	<65
	1.46 (1.02-2.10)
	0.038*
	2.53 (1.69-3.78)
	<0.001
	0.842

	
	
	>=65
	1.47 (0.81-2.64)
	0.203
	1.77 (0.90-3.45)
	0.096
	0.842

	
	Sex
	Male
	1.44 (0.99-2.10)
	0.060
	2.21 (1.34-3.63)
	0.002*
	0.974

	
	
	Female
	1.42 (0.84-2.42)
	0.195
	2.26 (1.33-3.84)
	0.003*
	0.974

	
	Smoking
	Yes
	1.50 (0.99-2.27)
	0.055
	2.46 (1.44-4.20)
	<0.001
	0.892

	
	
	No
	1.42 (0.90-2.24)
	0.134
	2.19 (1.37-3.50)
	0.001*
	0.892

	
	Drinking
	No
	1.42 (0.98-2.06)
	0.062
	2.39 (1.59-3.58)
	<0.001
	0.837

	
	
	Yes
	1.49 (0.87-2.57)
	0.146
	2.09 (1.07-4.06)
	0.031*
	0.837

	
	Hypertension
	No
	1.69 (1.15-2.48)
	0.008*
	2.83 (1.81-4.42)
	<0.001
	0.067

	
	
	Yes
	0.92 (0.55-1.52)
	0.736
	1.23 (0.71-2.12)
	0.458
	0.067

	
	Dyslipidemia
	Yes
	0.95 (0.61-1.48)
	0.821
	1.48 (0.91-2.40)
	0.113
	0.025*

	
	
	No
	1.87 (1.22-2.86)
	0.004*
	2.92 (1.79-4.77)
	<0.001
	0.025*

	
	IGT
	No
	1.64 (1.12-2.41)
	0.011*
	2.81 (1.83-4.31)
	<0.001
	0.130

	
	
	Yes
	1.07 (0.64-1.79)
	0.802
	1.45 (0.81-2.61)
	0.208
	0.130

	BRI trajectories

	
	Age group
	<65
	1.43 (1.00-2.06)
	0.053
	2.61 (1.74-3.92)
	<0.001
	0.914

	
	
	>=65
	1.36 (0.74-2.48)
	0.317
	1.83 (0.93-3.59)
	0.081
	0.914

	
	Sex
	Male
	1.39 (0.95-2.03)
	0.087
	2.25 (1.36-3.71)
	0.002*
	0.927

	
	
	Female
	1.36 (0.78-2.36)
	0.277
	2.37 (1.37-4.10)
	0.002*
	0.927

	
	Smoking
	Yes
	1.50 (0.99-2.27)
	0.056
	2.52 (1.47-4.32)
	<0.001
	0.844

	
	
	No
	1.31 (0.82-2.09)
	0.260
	2.22 (1.38-3.58)
	0.001*
	0.844

	
	Drinking
	No
	1.34 (0.92-1.96)
	0.128
	2.47 (1.63-3.73)
	<0.001
	0.698

	
	
	Yes
	1.53 (0.89-2.63)
	0.126
	2.12 (1.08-4.17)
	0.030*
	0.698

	
	Hypertension
	No
	1.50 (1.01-2.22)
	0.042*
	2.83 (1.81-4.42)
	<0.001
	0.127

	
	
	Yes
	1.02 (0.61-1.70)
	0.953
	1.34 (0.76-2.37)
	0.308
	0.127

	
	Dyslipidemia
	Yes
	0.95 (0.60-1.49)
	0.822
	1.60 (0.98-2.62)
	0.059
	0.049*

	
	
	No
	1.76 (1.14-2.70)
	0.010*
	2.87 (1.75-4.72)
	<0.001
	0.049*

	
	IGT
	No
	1.53 (1.04-2.25)
	0.030*
	2.80 (1.82-4.31)
	<0.001
	0.220

	
	
	Yes
	1.12 (0.67-1.90)
	0.660
	1.60 (0.88-2.90)
	0.121
	0.220


Notes: Subgroup analyses for the association of BMI, WC, WHtR, and BRI with the risk of diabetes were conducted across strata of age, sex, smoking, drinking, hypertension, dyslipidemia, and IGT. All subgroup models were adjusted for the same covariates included in Model 2, except for the stratification variable itself, which was excluded to avoid over-adjustment. P-values for interaction were obtained using likelihood ratio tests. BMI, body mass index; BRI, body roundness index; IGT, impaired glucose tolerance; WC, waist circumference; WHtR, waist-to-height ratio.

[bookmark: _Toc224895609]Table S17. Associations between obesity-trajectories and incident CMDs among women(N=1522)
	Outcome
	Exposure
	HR
	Lower CI
	Upper CI
	P

	Diabetes
	
	
	
	
	

	
	BMI trajectories
	2.53
	1.59
	4.02
	＜0.001

	
	WC trajectories
	2.52
	1.58
	4.03
	＜0.001

	
	WHtR trajectories
	2.99
	1.79
	4.98
	＜0.001

	
	BRI trajectories
	3.18
	1.84
	5.49
	＜0.001

	
	ABSI trajectories
	1.05
	0.6
	1.85
	0.86

	Heart Disease
	
	
	
	
	

	
	BMI trajectories
	1.45
	0.97
	2.18
	0.07

	
	WC trajectories
	1.68
	1.13
	2.5
	0.01

	
	WHtR trajectories
	1.39
	0.9
	2.13
	0.13

	
	BRI trajectories
	1.53
	0.97
	2.4
	0.06

	
	ABSI trajectories
	0.99
	0.61
	1.63
	0.98

	Stroke
	
	
	
	
	

	
	BMI trajectories
	2.03
	1.16
	3.56
	0.01

	
	WC trajectories
	1.7
	1.01
	2.87
	0.05

	
	WHtR trajectories
	2.23
	1.21
	4.11
	0.01

	
	BRI trajectories
	2.47
	1.3
	4.69
	0.01

	
	ABSI trajectories
	0.47
	0.22
	1
	0.05

	CMM
	
	
	
	
	

	
	BMI trajectories
	2.2
	0.91
	5.3
	0.08

	
	WC trajectories
	2.81
	1.16
	6.81
	0.02

	
	WHtR trajectories
	3.35
	1.14
	9.85
	0.03

	
	BRI trajectories
	4.16
	1.23
	14.06
	0.02

	
	ABSI trajectories
	0.28
	0.06
	1.33
	0.11


Notes: Models were based on Cox proportional hazards regression and additionally adjusted for age, education, marital status, sleep duration, smoking, drinking, and menopausal status (postmenopausal vs premenopausal). Analyses were restricted to women with non-missing menopausal status. HRs represent comparisons of the High-stable trajectory group versus the Low-stable trajectory group. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; ABSI, a body shape index; CMM, cardiometabolic multimorbidity.




[bookmark: _Toc224895610]Table S18. Diabetes risk stratified by sex
	Exposure
	Men
	Women

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

	WHtR trajectories

	 Moderate-stable
	2.41 (1.71-3.41)
	<0.001
	1.16 (0.76-1.76)
	0.494

	High-stable
	3.42 (2.20-5.31)
	<0.001
	2.00 (1.32-3.04)
	0.001

	BRI trajectories

	Moderate-stable
	2.57 (1.81-3.67)
	<0.001
	1.20 (0.77-1.85)
	0.417

	High-stable
	3.62 (2.30-5.69)
	<0.001
	2.08 (1.35-3.22)
	<0.001


Notes: Stratified analyses for the associations between WHtR trajectories and BRI trajectories with diabetes. The HRs were calculated using Cox proportional hazards model based on model 2. WHtR, waist-to-height ratio; BRI, body roundness index; 


[bookmark: _Toc224895611]Table S19. Heart disease risk stratified by hypertension
	Exposure
	Non-Hypertension
	Hypertension

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

	BMI trajectories

	Moderate-stable
	1.31 (0.99-1.74)
	0.061
	1.01 (0.68-1.50)
	0.952

	High-stable
	1.94 (1.43-2.63)
	<0.001
	0.82 (0.53-1.26)
	0.360

	WC trajectories

	Moderate-stable
	1.19 (0.92-1.55)
	0.184
	1.09 (0.74-1.59)
	0.673

	 High-stable
	1.97 (1.45-2.68)
	<0.001
	0.95 (0.61-1.49)
	0.826

	WHtR trajectories
	
	
	
	

	 Moderate-stable
	1.40 (1.07-1.84)
	0.014
	1.09 (0.73-1.62)
	0.674

	High-stable
	1.85 (1.33-2.57)
	<0.001
	0.89 (0.56-1.42)
	0.634

	BRI trajectories

	Moderate-stable
	1.36 (1.03-1.79)
	0.030
	1.09 (0.73-1.62)
	0.682

	High-stable
	1.90 (1.37-2.64)
	<0.001
	0.85 (0.53-1.37)
	0.496


Notes: Stratified analyses for the associations between trajectories of four obesity-related indices with heart disease. The HRs were calculated using Cox proportional hazards model based on model 2. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index.






[bookmark: _Toc224895612]Table S20. Stroke risk stratified by IGT
	Exposure
	Non-Dyslipidemia
	Dyslipidemia

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

	BMI trajectories

	Moderate-stable
	2.00 (1.30-3.08)
	0.002
	0.95 (0.60-1.49)
	0.815

	High-stable
	2.19 (1.34-3.59)
	0.002
	1.17 (0.73-1.87)
	0.519

	WC trajectories

	 Moderate-stable
	1.99 (1.33-2.98)
	<0.001
	0.68 (0.44-1.06)
	0.086

	 High-stable
	2.10 (1.26-3.49)
	0.004
	1.19 (0.75-1.88)
	0.459

	WHtR trajectories

	Moderate-stable
	1.76 (1.15-2.70)
	0.010
	0.90 (0.58-1.41)
	0.661

	High-stable
	2.51 (1.52-4.14)
	<0.001
	1.30 (0.79-2.13)
	0.304

	BRI trajectories

	Moderate-stable
	1.64 (1.07-2.53)
	0.024
	0.90 (0.57-1.42)
	0.651

	High-stable
	2.47 (1.48-4.10)
	<0.001
	1.41 (0.85-2.32)
	0.184


Notes: Stratified analyses for the associations between trajectories of four obesity-related indices with stroke. The HRs were calculated using Cox proportional hazards model based on model 2. BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; BRI, body roundness index; GT, impaired glucose tolerance.






























[bookmark: _Toc224895613]Table S21. Relationship between trajectories of obesity-related indices and the risk of CMM
	Trajectory Group
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P
	OR (95% CI)
	P
	OR (95% CI)
	P

	BMI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.49 (0.85, 2.71)
	0.169
	1.63 (0.92, 2.99)
	0.097
	1.56 (0.87, 2.86)
	0.137

	High-stable
	2.66 (1.53, 4.8)
	<0.001
	3.06 (1.72, 5.63)
	<0.001
	2.64 (1.46, 4.91)
	0.001

	WC trajectories
	
	
	
	
	
	

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	2.01 (1.19, 3.53)
	0.009
	2.05 (1.21, 3.61)
	0.008
	1.89 (1.1, 3.34)
	0.02

	High-stable
	2.72 (1.49, 5.01)
	0.001
	2.8 (1.53, 5.19)
	<0.001
	2.4 (1.29, 4.51)
	0.006

	WHtR trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.8 (1.04, 3.24)
	0.036
	1.88 (1.07, 3.42)
	0.028
	1.78 (1, 3.25)
	0.049

	High-stable
	3.27 (1.85, 5.95)
	<0.001
	3.46 (1.88, 6.53)
	<0.001
	2.94 (1.57, 5.63)
	<0.001

	BRI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.82 (1.03, 3.36)
	0.038
	1.92 (1.07, 3.58)
	0.027
	1.82 (1.01, 3.41)
	0.046

	High-stable
	3.52 (1.97, 6.56)
	<0.001
	3.77 (2.01, 7.28)
	<0.001
	3.2 (1.68, 6.3)
	<0.001

	ABSI trajectories

	Low-stable
	1.00 (Ref)
	
	1.00 (Ref)
	
	1.00 (Ref)
	

	Moderate-stable
	1.39 (0.89, 2.21)
	0.148
	1.23 (0.77, 1.98)
	0.397
	1.17 (0.73, 1.89)
	0.52

	High-stable
	0.66 (0.26, 1.44)
	0.312
	0.52 (0.2, 1.18)
	0.124
	0.52 (0.2, 1.2)
	0.13


Notes: The Firth’s penalized Logistic regression method was used to reduce the possibility of small sample bias caused by the limited number of events (n=84). Model 1 was unadjusted. Model 2 was adjusted for age, sex, marital status, education level, smoking, drinking, and sleep duration. Model 3 was model 2 with further adjustment for hypertension, Dyslipidemia, impaired glucose tolerance, chronic kidney disease, lung disease, and liver disease. ABSI, a body shape index; BMI, body mass index; BRI, body roundness index; WC, waist circumference; WHtR, waist-to-height ratio; CMM, cardiometabolic multimorbidity.






[bookmark: _Toc224895614]Table S22. Associations of ABSI with cardiometabolic events
	Outcome
	Model 1
	Model 2
	Model 3

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

	Diabetes
	1.09(0.99-1.21)
	0.08
	1.12(1.00-1.24)
	0.05
	1.09(0.98-1.21)
	0.13

	Heart Disease
	1.12(1.02-1.23)
	0.01
	1.06(0.97-1.17)
	0.20
	1.06(0.96-1.16)
	0.25

	Stroke
	1.04(0.92-1.18)
	0.51
	0.97(0.86-1.10)
	0.65
	0.95(0.84-1.07)
	0.42

	CMM
	1.02(0.82-1.27)
	0.857
	0.95(0.77-1.17)
	0.635
	0.93(0.76-1.14)
	0.497


Notes: Model 1 was unadjusted. Model 2 was adjusted for age, sex, marital status, education level, smoking, drinking, and sleep duration. Model 3 was model 2 with further adjustment for hypertension, Dyslipidemia, impaired glucose tolerance, chronic kidney disease, lung disease, and liver disease. CMM, cardiometabolic multimorbidity.

[bookmark: _Toc224895615]Table S23. E-value analysis
	Outcome-Exposure
	Group
	Model
	HR
	Lower CI
	Upper CI
	E-value

	Diabetes- BMI trajectories

	
	Moderate-stable
	Model2
	1.51
	1.15
	1.98
	2.39

	
	High-stable
	Model2
	2.66
	2.02
	3.50
	4.76

	
	Moderate-stable
	Model3
	1.43
	1.09
	1.89
	2.21

	
	High-stable
	Model3
	2.31
	1.74
	3.06
	4.05

	Diabetes- WC trajectories

	
	Moderate-stable
	Model2
	1.95
	1.52
	2.52
	3.31

	
	High-stable
	Model2
	2.62
	1.97
	3.48
	4.68

	
	Moderate-stable
	Model3
	1.81
	1.40
	2.34
	3.02

	
	High-stable
	Model3
	2.25
	1.68
	3.01
	3.93

	Diabetes- WHtR trajectories

	
	Moderate-stable
	Model2
	1.95
	1.49
	2.54
	3.31

	
	High-stable
	Model2
	3.32
	2.48
	4.44
	6.10

	
	Moderate-stable
	Model3
	1.82
	1.39
	2.38
	3.04

	
	High-stable
	Model3
	2.87
	2.13
	3.87
	5.19

	Diabetes- BRI trajectories

	
	Moderate-stable
	Model2
	2.07
	1.57
	2.72
	3.56

	
	High-stable
	Model2
	3.53
	2.61
	4.77
	6.52

	
	Moderate-stable
	Model3
	1.93
	1.47
	2.55
	3.27

	
	High-stable
	Model3
	3.05
	2.24
	4.16
	5.55

	Heart Disease- BMI trajectories

	
	Moderate-stable
	Model2
	1.23
	0.98
	1.55
	1.76

	
	High-stable
	Model2
	1.60
	1.25
	2.04
	2.58

	
	Moderate-stable
	Model3
	1.23
	0.98
	1.54
	1.76

	
	High-stable
	Model3
	1.51
	1.17
	1.94
	2.39

	Heart Disease - WC trajectories

	
	Moderate-stable
	Model2
	1.20
	0.97
	1.49
	1.69

	
	High-stable
	Model2
	1.62
	1.26
	2.07
	2.62

	
	Moderate-stable
	Model3
	1.18
	0.95
	1.46
	1.64

	
	High-stable
	Model3
	1.53
	1.18
	1.98
	2.43

	Heart Disease - WHtR trajectories

	
	Moderate-stable
	Model2
	1.33
	1.06
	1.65
	1.99

	
	High-stable
	Model2
	1.51
	1.17
	1.97
	2.39

	
	Moderate-stable
	Model3
	1.30
	1.04
	1.63
	1.92

	
	High-stable
	Model3
	1.41
	1.08
	1.85
	2.17

	Heart Disease - BRI trajectories

	
	Moderate-stable
	Model2
	1.31
	1.05
	1.64
	1.95

	
	High-stable
	Model2
	1.53
	1.17
	1.99
	2.43

	
	Moderate-stable
	Model3
	1.28
	1.02
	1.61
	1.88

	
	High-stable
	Model3
	1.42
	1.08
	1.87
	2.19

	Stroke- BMI trajectories

	
	Moderate-stable
	Model2
	1.62
	1.19
	2.22
	2.62

	
	High-stable
	Model2
	2.19
	1.57
	3.08
	3.80

	
	Moderate-stable
	Model3
	1.50
	1.09
	2.05
	2.37

	
	High-stable
	Model3
	1.82
	1.29
	2.57
	3.04

	Stroke - WC trajectories

	
	Moderate-stable
	Model2
	1.41
	1.05
	1.89
	2.17

	
	High-stable
	Model2
	2.10
	1.51
	2.93
	3.62

	
	Moderate-stable
	Model3
	1.27
	0.94
	1.71
	1.86

	
	High-stable
	Model3
	1.72
	1.22
	2.43
	2.83

	Stroke - WHtR trajectories

	
	Moderate-stable
	Model2
	1.44
	1.06
	1.96
	2.24

	
	High-stable
	Model2
	2.27
	1.61
	3.20
	3.97

	
	Moderate-stable
	Model3
	1.30
	0.95
	1.77
	1.92

	
	High-stable
	Model3
	1.83
	1.28
	2.62
	3.06

	Stroke - BRI trajectories

	
	Moderate-stable
	Model2
	1.40
	1.02
	1.90
	2.15

	
	High-stable
	Model2
	2.33
	1.65
	3.31
	4.09

	
	Moderate-stable
	Model3
	1.26
	0.92
	1.72
	1.83

	
	High-stable
	Model3
	1.89
	1.31
	2.71
	3.19

	CMM- BMI trajectories

	
	Moderate-stable
	Model2
	1.62
	0.90
	2.92
	2.62

	
	High-stable
	Model2
	3.02
	1.68
	5.44
	5.49

	
	Moderate-stable
	Model3
	1.54
	0.85
	2.78
	2.45

	
	High-stable
	Model3
	2.60
	1.43
	4.74
	4.64

	CMM- WC trajectories

	
	Moderate-stable
	Model2
	2.03
	1.18
	3.50
	3.48

	
	High-stable
	Model2
	2.77
	1.51
	5.08
	4.98

	
	Moderate-stable
	Model3
	1.87
	1.08
	3.24
	3.15

	
	High-stable
	Model3
	2.38
	1.28
	4.44
	4.19

	CMM- WHtR trajectories

	
	Moderate-stable
	Model2
	1.86
	1.05
	3.32
	3.12

	
	High-stable
	Model2
	3.41
	1.84
	6.32
	6.28

	
	Moderate-stable
	Model3
	1.76
	0.98
	3.14
	2.92

	
	High-stable
	Model3
	2.90
	1.54
	5.45
	5.25

	CMM- BRI trajectories

	
	Moderate-stable
	Model2
	1.90
	1.05
	3.46
	3.21

	
	High-stable
	Model2
	3.71
	1.96
	7.02
	6.88

	
	Moderate-stable
	Model3
	1.80
	0.99
	3.29
	3.00

	
	High-stable
	Model3
	3.16
	1.64
	6.07
	5.77


Notes: E-values were calculated from the point estimates (HRs or ORs) and their 95% CIs using the method of VanderWeele and Ding (2017). BMI, body mass index; BRI, body roundness index; WC, waist circumference; WHtR, waist-to-height ratio; CMM, cardiometabolic multimorbidity.




[bookmark: _Toc224895616]Figure S1. Log–log survival curves for testing the proportional hazards assumption across adiposity trajectory groups [image: ]
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