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[bookmark: _Hlk149811034]Fig S1. Flowchart of the study design.
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Fig S2. Proportion of metabolic-obesity-body shape phenotypes in men and women.
Abbreviations: A, apple shape; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; P, pear shape; S, slim shape; W, wide shape.
Table S1. Cancer Definitions in UK Biobank Study.
	
	ICD-9
	ICD-10
	Self-reported

	
	Field ID: 40013, 41271
	Field ID: 40001, 40002, 41270, 40006
	Field ID: 20001

	[bookmark: OLE_LINK63]ORC
	150, 1510, 153-155, 1561, 1562, 157, 174, 182, 1830, 1890-1891, 193, 1939, 203
	C15, C18-C20, C22, C23, C25, C50, C54.1, C56, C64-C65, C70, C73, C90, C160
	1002, 1020, 1022-1026, 1031, 1034, 1039, 1040, 1050, 1065, 1086, 1088

	Colorectal cancer
	153-154
	C18-C20
	1020, 1022, 1023, 1086

	Liver cancer
	155
	C22
	1024

	Pancreatic cancer
	157
	C25
	1026, 1088

	Breast cancer
	174
	C50
	1002

	Endometrial cancer
	182
	C54.1
	1040

	Ovarian cancer
	1830
	C56
	1039

	Renal cancer
	1890-1891
	C64-C65
	1034

	MM
	203
	C90
	1050

	Esophageal adenocarcinoma
	150
	C15
	/

	Gastric cardia cancer
	1510
	C160
	/

	Meningioma*
	/
	C70
	1031

	Gallbladder cancer*
	1561, 1562
	C23
	1025

	Thyroid cancer
	193, 1939
	C73
	1065


Cancer definitions constructed using ICD-9, ICD-10 and self-reported cancer code are shown. 
Abbreviations: ICD, International Classification of Diseases; MM, Multiple myeloma.
[bookmark: _Hlk164846538]*: These two cancers were not analyzed separately because of the small number of outcomes.
Table S2. Baseline characteristics of participants according to metabolic-obesity phenotypes in men and women.
	
	Men
	
	Women

	Characteristics
	MHN
	MHO
	MUN
	MUO
	P
	
	MHN
	MHO
	MUN
	MUO
	P

	Age at recruitment, mean (SD), years
	55.72 (8.29)
	55.91 (8.08)
	57.53 (8.03)
	56.81 (7.92)
	<0.0001
	
	55.24 (8.19)
	55.33 (8.21)
	60.01 (6.69)
	58.03 (7.34)
	<0.0001

	White, n (%)
	67860 (95.79)
	11792 (95.64)
	33592 (94.22)
	21797 (95.79)
	<0.0001
	
	81590 (96.08)
	12078 (93.71)
	16880 (94.62)
	14528 (94.34)
	<0.0001

	Townsend deprivation index,
Median (IQR)
	-2.40 (-3.80 to 0.01)
	-2.08 (-3.64 to 0.55)
	-2.26 (-3.71 to 0.35)
	-1.88 (-3.50 to 1.02)
	<0.0001
	
	-2.39 (-3.76 to -0.10)
	-1.84 (-3.45 to 1.03)
	-2.29 (-3.71 to 0.14)
	-1.63 (-3.33 to 1.28)
	<0.0001

	Physical activity level, n (%)
	
	
	
	
	<0.0001
	
	
	
	
	
	<0.0001

	Low
	10826 (15.28)
	2598 (21.07)
	7051 (19.78)
	6367 (27.98)
	
	
	12920 (15.21)
	3105 (24.09)
	3379 (18.94)
	4378 (28.43)
	

	Moderate
	26566 (37.50)
	4625 (37.51)
	14519 (40.73)
	8604 (37.81)
	
	
	36501 (42.98)
	5587 (43.35)
	7857 (44.04)
	6579 (42.72)
	

	High
	33451 (47.22)
	5107 (41.42)
	14081 (39.49)
	7784 (34.21)
	
	
	35498 (41.80)
	4197 (32.56)
	6604 (37.02)
	4442 (28.85)
	

	Smoking status, n (%)
	
	
	
	
	<0.0001
	
	
	
	
	
	<0.0001

	Never
	39101 (55.19)
	5924 (48.05)
	16207 (45.46)
	9598 (42.18)
	
	
	51978 (61.21)
	7690 (59.66)
	10159 (56.94)
	8794 (57.11)
	

	Previous
	24376 (34.41)
	5308 (43.05)
	13848 (38.84)
	10421 (45.80)
	
	
	26426 (31.12)
	4271 (33.14)
	5815 (32.60)
	5352 (34.76)
	

	Current
	7366 (10.40)
	1098 (8.91)
	5596 (15.70)
	2736 (12.02)
	
	
	6515 (7.67)
	928 (7.20)
	1866 (10.46)
	1253 (8.14)
	

	Alcohol frequency, n (%)
	
	
	
	
	<0.0001
	
	
	
	
	
	<0.0001

	Ever
	67362 (95.09)
	11694 (94.84)
	33321 (93.46)
	21137 (92.89)
	
	
	79061 (93.1)
	11626 (90.2)
	15913 (89.2)
	13322 (86.51)
	

	Never
	3481 (4.91)
	636 (5.16)
	2330 (6.54)
	1618 (7.11)
	
	
	5858 (6.90)
	1263 (9.80)
	1927 (10.80)
	2077 (13.49)
	

	Family history of cancer, n (%)
	
	
	
	
	0.0074
	
	
	
	
	
	<0.0001

	No
	45550 (64.30)
	7851 (63.67)
	22762 (63.85)
	14351 (63.07)
	
	
	54257 (63.89)
	8117 (62.98)
	11199 (62.77)
	9520 (61.82)
	

	Yes
	25293 (35.70)
	4479 (36.33)
	12889 (36.15)
	8404 (36.93)
	
	
	30663 (36.11)
	4772 (37.02)
	6641 (37.23)
	5879 (38.18)
	

	Body shape, n (%)
	
	
	
	
	<0.0001
	
	
	
	
	
	<0.0001

	Pear
	20338 (28.71)
	3113 (25.25)
	6566 (18.42)
	4450 (19.56)
	
	
	27903 (32.86)
	3774 (29.28)
	2850 (15.97)
	3039 (19.74)
	

	Slim
	21268 (30.02)
	3531 (28.64)
	9886 (27.73)
	5924 (26.03)
	
	
	23799 (28.03)
	2951 (22.90)
	3700 (20.74)
	2706 (17.57)
	

	Apple
	10198 (14.40)
	2167 (17.58)
	8414 (23.60)
	5128 (22.54)
	
	
	13973 (16.45)
	2459 (19.08)
	6046 (33.89)
	4036 (26.21)
	

	Wide
	19039 (26.87)
	3519 (28.54)
	10785 (30.25)
	7253 (31.87)
	
	
	19244 (22.66)
	3705 (28.75)
	5245 (29.40)
	5618 (36.48)
	


Abbreviations: IQR, interquartile range; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; SD, standard deviation.

Table S3. Baseline characteristics of participants according to metabolic-body shape phenotypes in men and women. 
	Characteristics
	MHP
	MHS
	MHA
	MHW
	MUP
	MUS
	MUA
	MUW
	P

	Men

	Age at recruitment, mean (SD), years
	54.30 (8.40)
	54.19 (8.15)
	57.74 (7.64)
	57.87 (7.87)
	55.69 (8.29)
	55.30 (8.09)
	58.47 (7.49)
	59.01 (7.51)
	<0.0001

	White, n (%)
	22410 (95.56)
	23692 (95.54)
	11887 (96.13)
	21663 (96.03)
	10454 (94.90)
	15058 (95.24)
	12820 (94.67)
	17057 (94.56)
	<0.0001

	BMI, mean (SD), kg/m2
	26.29 (3.56)
	26.62 (3.26)
	27.00 (3.42)
	26.60 (3.75)
	29.86 (4.86)
	29.26 (3.70)
	29.30 (3.95)
	29.66 (4.82)
	<0.0001

	Townsend deprivation index, Median (IQR)
	-2.46 (-3.83 to -0.78)
	-2.32 (-3.76 to 0.20)
	-2.25 (-3.70 to 0.28)
	-2.39 (-3.78 to 0.03)
	-2.33 (-3.78 to 0.27)
	-2.19 (-3.69 to 0.46)
	-1.90 (-3.50 to 0.93)
	-2.07 (-3.60 to 0.66)
	<0.0001

	Physical activity level, n (%)
	
	
	
	
	
	
	
	
	

	Low
	3344 (14.26)
	3185 (12.84)
	2411 (19.50)
	4484 (19.88)
	2219 (20.14)
	2898 (18.33)
	3456 (25.52)
	4845 (26.86)
	<0.0001

	Moderate
	8453 (36.05)
	8519 (34.35)
	4960 (40.11)
	9259 (41.05)
	4342 (39.42)
	5962 (37.71)
	5402 (39.90)
	7417 (41.12)
	

	High
	11654 (49.70)
	13095 (52.80)
	4994 (40.39)
	8815 (39.08)
	4455 (40.44)
	6950 (43.96)
	4684 (34.59)
	5776 (32.02)
	

	Smoking status, n (%)
	
	
	
	
	
	
	
	
	

	Never
	13952 (59.49)
	13734 (55.38)
	5784 (46.78)
	11555 (51.22)
	5593 (50.77)
	7503 (47.46)
	5237 (38.67)
	7472 (41.42)
	<0.0001

	Previous
	7495 (31.96)
	8481 (34.20)
	5036 (40.73)
	8672 (38.44)
	4133 (37.52)
	6060 (38.33)
	5989 (44.23)
	8087 (44.83)
	

	Current
	2004 (8.55)
	2584 (10.42)
	1545 (12.49)
	2331 (10.33)
	1290 (11.71)
	2247 (14.21)
	2316 (17.10)
	2479 (13.74)
	

	Alcohol frequency, n (%)
	
	
	
	
	
	
	
	
	

	Ever
	22335 (95.24)
	23659 (95.40)
	11708 (94.69)
	21354 (94.66)
	10318 (93.66)
	14935 (94.47)
	12574 (92.85)
	16631 (92.20)
	<0.0001

	Never
	1116 (4.76)
	1140 (4.60)
	657 (5.31)
	1204 (5.34)
	698 (6.34)
	875 (5.53)
	968 (7.15)
	1407 (7.80)
	

	Family history of cancer, n (%)
	
	
	
	
	
	
	
	
	

	No
	15284 (65.17)
	16010 (64.56)
	7808 (63.15)
	14299 (63.39)
	7084 (64.31)
	10183 (64.40)
	8510 (62.84)
	11336 (62.85)
	<0.0001

	Yes
	8167 (34.83)
	8789 (35.44)
	4557 (36.85)
	8259 (36.61)
	3932 (35.69)
	5627 (35.59)
	5033 (37.16)
	6702 (37.15)
	

	Women
	

	Age at recruitment, mean (SD), years
	54.47 (8.21)
	54.10 (8.12)
	56.30 (8.04)
	56.90 (7.98)
	58.30 (7.38)
	58.04 (7.44)
	59.32 (6.96)
	59.93 (6.64)
	<0.0001

	White, n (%)
	30588 (96.56)
	25618 (95.77)
	15540 (94.57)
	21922 (95.52)
	5608 (95.23)
	6116 (95.47)
	9414 (93.37)
	10270 (94.54)
	<0.0001

	BMI, mean (SD), kg/m2
	25.35 (4.15)
	25.42 (3.74)
	26.23 (3.76)
	25.95 (4.41)
	31.40 (6.75)
	29.76 (5.07)
	29.42 (4.42)
	31.09 (5.95)
	<0.0001

	Townsend deprivation index, Median (IQR)
	-2.45 (-3.81 to -0.23)
	-2.36 (-3.76 to -0.01)
	-2.13 (-3.60 to 0.42)
	-2.23 (-3.68 to 0.21)
	-2.13 (-3.63 to 0.35)
	-2.20 (-3.70 to 0.38)
	-1.96 (-3.49 to 0.85)
	-1.87 (-3.46 to 0.86)
	<0.0001

	Physical activity level, n (%)
	
	
	
	
	
	
	
	
	

	Low
	5153 (16.27)
	3856 (14.41)
	2732 (16.63)
	4284 (18.67)
	1364 (23.16)
	1289 (20.12)
	2300 (22.82)
	2804 (25.81)
	<0.0001

	Moderate
	13802 (43.57)
	10827 (40.47)
	7116 (43.31)
	10343 (45.07)
	2593 (44.03)
	2752 (42.96)
	4385 (43.50)
	4706 (43.32)
	

	High
	12722 (40.16)
	12067 (45.11)
	6584 (40.07)
	8322 (36.26)
	1932 (32.81)
	2365 (36.92)
	3396 (33.68)
	3353 (30.87)
	

	Smoking status, n (%)
	
	
	
	
	
	
	
	
	

	Never
	20626 (65.11)
	16202 (60.57)
	8994 (54.73)
	13846 (60.33)
	3710 (63.00)
	3707 (57.87)
	5416 (53.72)
	6120 (56.34)
	<0.0001

	Previous
	9174 (28.96)
	8335 (31.16)
	5805 (35.33)
	7383 (32.17)
	1813 (30.79)
	2113 (32.98)
	3521 (34.93)
	3720 (34.24)
	

	Current
	1877 (5.93)
	2213 (8.27)
	1633 (9.94)
	1720 (7.49)
	366 (6.21)
	586 (9.15)
	1144 (11.35)
	1023 (9.42)
	

	Alcohol frequency, n (%)
	
	
	
	
	
	
	
	
	

	Ever
	29442 (92.94)
	24925 (93.18)
	15229 (92.68)
	21091 (91.9)
	5242 (89.01)
	5716 (89.23)
	8842 (87.71)
	9435 (86.85)
	<0.0001

	Never
	2235 (7.06)
	1825 (6.82)
	1203 (7.32)
	1858 (8.10)
	647 (10.99)
	690 (10.77)
	1239 (12.29)
	1428 (13.15)
	

	Family history of cancer, n (%)
	
	
	
	
	
	
	
	
	

	No
	20329 (64.18)
	17181 (64.23)
	10390 (63.23)
	14474 (63.07)
	3658 (62.12)
	4004 (62.50)
	6300 (62.49)
	6757 (62.20)
	<0.0001

	Yes
	11348 (35.82)
	9569 (35.77)
	6042 (36.77)
	8475 (36.93)
	2231 (37.88)
	2402 (37.50)
	3781 (37.51)
	4106 (37.80)
	


Abbreviations: A, apple shape; IQR, interquartile range; MH, metabolically healthy; MU, metabolically unhealthy; P, pear shape; S, slim shape; SD, standard deviation; W, wide shape.


Table S4. Number of ORC cases.
	
	Men, n (%)
	Women, n (%)

	Colorectal cancer
	2528 (48.1%)
	1620 (14.4%)

	Liver cancer
	404 (7.7%)
	201 (2.4%)

	Pancreatic cancer
	606 (11.5%)
	392 (4.7%)

	Esophageal adenocarcinoma
	372 (7.1%)
	65 (0.8%)

	Gastric cardia cancer
	315 (6.0%)
	79 (0.9%)

	Renal cancer
	781 (14.9%)
	322 (3.9%)

	Multiple myeloma
	429 (8.2%)
	261 (3.1%)

	Thyroid cancer
	90 (1.7%)
	173 (2.1%)

	Ovarian cancer
	/
	724 (8.7%)

	Endometrial cancer
	/
	905 (10.9%)

	Postmenopausal breast cancer
	/
	3951 (47.4%)


Abbreviations: ORC, obesity-related cancer.



[bookmark: _Hlk164867373]Table S5. Subgroup analysis of metabolic-obesity phenotypes and ORC.
	
	Men
	
	Women

	
	N
	MHN
HR (95%CI)
	MHO
HR (95%CI)
	MUN
HR (95%CI)
	MUO
HR (95%CI)
	Pinteraction
	
	N
	MHN
HR (95%CI)
	MHO
HR (95%CI)
	MUN
HR (95%CI)
	MUO
HR (95%CI)
	Pinteraction

	Age
	
	
	
	
	
	
	
	
	
	
	
	
	

	<60 years
	80965
	ref
	1.40 (1.19-1.65)
	1.38 (1.23-1.56)
	1.96 (1.74-2.21)
	<0.0001
	 
	75902
	ref
	1.06 (0.94-1.19)
	1.09 (0.97-1.22)
	1.23 (1.11-1.36)
	0.1092

	≥60 years
	60614
	ref
	1.34 (1.19-1.52)
	1.21 (1.12-1.31)
	1.42 (1.30-1.56)
	
	 
	55145
	ref
	1.27 (1.15-1.40)
	1.12 (1.04-1.21)
	1.36 (1.25-1.47)
	

	Alcohol
	
	
	
	
	
	
	
	
	
	
	
	
	

	≥3 times a week
	75187
	ref
	1.31 (1.15-1.49)
	1.16 (1.06-1.27)
	1.50 (1.35-1.66)
	0.1102
	
	50800
	ref
	1.11 (0.97-1.27)
	1.00 (0.91-1.11)
	1.27 (1.13-1.43)
	0.2490

	<3 times a week
	58327
	ref
	1.48 (1.27-1.73)
	1.32 (1.18-1.48)
	1.68 (1.50-1.89)
	
	
	69122
	ref
	1.21 (1.10-1.33)
	1.14 (1.05-1.24)
	1.32 (1.22-1.44)
	

	Never
	8065
	ref
	1.13 (0.71-1.82)
	1.30 (0.98-1.72)
	1.50 (1.11-2.01)
	
	
	11125
	ref
	1.20 (0.94-1.52)
	1.19 (0.98-1.45)
	1.29 (1.07-1.56)
	

	Smoke
	
	
	
	
	
	
	
	
	
	
	
	
	

	Never
	70830
	ref
	1.31 (1.12-1.53)
	1.19 (1.07-1.32)
	1.62 (1.44-1.83)
	0.4654
	
	78621
	ref
	1.24 (1.13-1.37)
	1.14 (1.05-1.24)
	1.34 (1.23-1.46)
	0.3268

	Previous
	53953
	ref
	1.41 (1.23-1.61)
	1.25 (1.13-1.39)
	1.59 (1.44-1.77)
	
	
	41864
	ref
	1.07 (0.95-1.21)
	1.04 (0.94-1.16)
	1.21 (1.09-1.34)
	

	Current
	16796
	ref
	1.33 (0.98-1.79)
	1.22 (1.03-1.46)
	1.30 (1.05-1.62)
	
	
	10562
	ref
	1.21 (0.91-1.62)
	1.01 (0.83-1.22)
	1.43 (1.15-1.77)
	

	Physical activity level
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	26842
	ref
	1.35 (1.09-1.66)
	1.17 (1.00-1.37)
	1.61 (1.39-1.88)
	0.8238
	
	23782
	ref
	1.24 (1.06-1.44)
	1.10 (0.95-1.26)
	1.26 (1.11-1.43)
	0.9913

	Moderate
	54314
	ref
	1.44 (1.24-1.68)
	1.22 (1.10-1.36)
	1.46 (1.30-1.65)
	
	
	56524
	ref
	1.08 (0.96-1.21)
	1.14 (1.04-1.24)
	1.34 (1.22-1.47)
	

	High
	60423
	ref
	1.29 (1.10-1.51)
	1.25 (1.13-1.39)
	1.62 (1.44-1.83)
	
	
	50741
	ref
	1.25 (1.10-1.41)
	1.04 (0.94-1.15)
	1.29 (1.15-1.44)
	


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer; HR, hazard ration.
Table S6. Association between metabolic-obesity phenotypes with risk of ORC incidence after stratification by body shape. 
	 
	
	
	Men
	
	
	Women

	
	
	Case/total
	MHN
HR (95%CI)
	MHO
HR (95%CI)
	MUN
HR (95%CI)
	MUO
HR (95%CI)
	Pinteraction
	
	Case/total
	MHN
HR (95%CI)
	MHO
HR (95%CI)
	MUN
HR (95%CI)
	MUO
HR (95%CI)
	Pinteraction

	ORC
	Body shape
	
	
	
	
	
	0.3421
	
	
	
	
	
	
	0.8475

	
	Pear
	946/34467
	ref
	1.49 (1.20-1.84)
	1.17 (0.99-1.39)
	1.55 (1.29-1.85)
	
	
	2121/37566
	ref
	1.17 (1.01-1.35)
	1.09 (0.94-1.26)
	1.23 (1.07-1.41)
	

	
	Slim
	1250/40609
	ref
	1.40 (1.15-1.71)
	1.23 (1.07-1.41)
	1.74 (1.49-2.02)
	
	
	1866/33156
	ref
	1.24 (1.06-1.46)
	1.08 (0.94-1.24)
	1.51 (1.31-1.74)
	

	
	Apple
	1263/25907
	ref
	1.32 (1.08-1.63)
	1.16 (1.01-1.32)
	1.38 (1.18-1.60)
	
	
	1885/26513
	ref
	1.16 (0.99-1.37)
	1.00 (0.89-1.12)
	1.23 (1.08-1.40)
	

	
	Wide
	1799/40596
	ref
	1.23 (1.04-1.46)
	1.19 (1.06-1.33)
	1.48 (1.31-1.68)
	
	
	2461/33812
	ref
	1.14 (1.00-1.30)
	1.16 (1.04-1.29)
	1.25 (1.12-1.39)
	

	Colorectal cancer
	Body shape
	
	
	
	
	
	0.7061
	
	
	
	
	
	
	0.7541

	
	Pear
	470/34467
	ref
	1.13 (0.82-1.56)
	0.98 (0.77-1.24)
	1.27 (0.98-1.65)
	
	
	390/37566
	ref
	1.09 (0.78-1.52)
	0.81 (0.55-1.19)
	1.12 (0.80-1.59)
	

	
	Slim
	582/40609
	ref
	1.29 (0.96-1.72)
	1.22 (1.00-1.49)
	1.58 (1.26-1.98)
	
	
	376/33156
	ref
	0.93 (0.62-1.39)
	1.29 (0.97-1.71)
	1.40 (1.00-1.96)
	

	
	Apple
	591/25907
	ref
	1.05 (0.76-1.44)
	1.15 (0.95-1.40)
	1.32 (1.05-1.65)
	
	
	383/26513
	ref
	0.99 (0.69-1.43)
	0.80 (0.61-1.03)
	1.06 (0.78-1.41)
	

	
	Wide
	885//40596
	ref
	1.05 (0.81-1.35)
	1.13 (0.96-1.33)
	1.39 (1.17-1.66)
	
	
	471/33812
	ref
	0.92 (0.67-1.27)
	1.05 (0.82-1.36)
	1.10 (0.86-1.41)
	

	Liver cancer
	Body shape
	
	
	
	
	
	0.2334
	
	
	
	
	
	
	0.2769

	
	Pear
	59/34467
	ref
	1.45 (0.54-3.85)
	1.95 (1.02-3.72)
	2.67 (1.37-5.22)
	
	
	39/37566
	ref
	1.74 (0.71-4.31)
	0.88 (0.26-2.95)
	1.24 (0.42-3.63)
	

	
	Slim
	92/40609
	ref
	2.49 (1.19-5.23)
	2.30 (1.34-3.94)
	3.97 (2.27-6.93)
	
	
	46/33156
	ref
	0.23 (0.03-1.70)
	1.18 (0.55-2.53)
	1.14 (0.46-2.81)
	

	
	Apple
	98/25907
	ref
	2.45 (1.25-4.79)
	1.10 (0.64-1.88)
	2.07 (1.21-3.54)
	
	
	41/26513
	ref
	1.52 (0.50-4.65)
	1.32 (0.60-2.93)
	2.35 (1.04-5.28)
	

	
	Wide
	155//40596
	ref
	0.83 (0.39-1.76)
	1.50 (1.01-2.24)
	2.28 (1.51-3.43)
	
	
	75/33812
	ref
	1.06 (0.46-2.43)
	1.33 (0.71-2.48)
	1.82 (1.03-3.24)
	

	Pancreatic cancer
	Body shape
	
	
	
	
	
	0.8348
	
	
	
	
	
	
	0.0482

	
	Pear
	122/34467
	ref
	1.60 (0.89-2.88)
	1.14 (0.72-1.82)
	1.63 (1.00-2.68)
	
	
	86/37566
	ref
	1.80 (0.98-3.34)
	1.08 (0.53-2.20)
	1.26 (0.61-2.59)
	

	
	Slim
	141/40609
	ref
	1.27 (0.70-2.32)
	1.01 (0.66-1.54)
	1.73 (1.11-2.69)
	
	
	97/33156
	ref
	0.87 (0.37-2.03)
	1.62 (0.99-2.65)
	1.10 (0.53-2.25)
	

	
	Apple
	144/25907
	ref
	2.17 (1.27-3.73)
	1.28 (0.86-1.92)
	1.20 (0.74-1.95)
	
	
	86/26513
	ref
	0.94 (0.39-2.24)
	1.19 (0.72-1.98)
	1.28 (0.70-2.35)
	

	
	Wide
	199//40596
	ref
	1.65 (1.02-2.66)
	1.36 (0.96-1.91)
	1.55 (1.05-2.28)
	
	
	123/33812
	ref
	1.83 (1.02-3.29)
	1.66 (1.01-2.74)
	2.64 (1.68-4.17)
	

	Esophageal adenocarcinoma
	Body shape
	
	
	
	
	
	0.1662
	
	
	
	
	
	
	0.7006

	
	Pear
	65/34467
	ref
	3.37 (1.69-6.70)
	1.82 (0.97-3.42)
	1.84 (0.90-3.76)
	
	
	12/37566
	ref
	1.48 (0.17-12.61)
	3.13 (0.60-16.36)
	5.03 (1.18-21.49)
	

	
	Slim
	86/40609
	ref
	3.34 (1.67-6.69)
	2.23 (1.26-3.96)
	3.45 (1.91-6.22)
	
	
	15/33156
	ref
	0.89 (0.11-7.10)
	0.42 (0.05-3.32)
	1.79 (0.46-6.93)
	

	
	Apple
	101/25907
	ref
	1.76 (0.87-3.53)
	1.20 (0.73-1.99)
	1.72 (1.01-2.92)
	
	
	14/26513
	ref
	/
	0.94 (0.27-3.26)
	1.37 (0.33-5.64)
	

	
	Wide
	120//40596
	ref
	3.24 (1.92- 5.47)
	1.25 (0.77-2.03)
	1.85 (1.13-3.04)
	
	
	24/33812
	ref
	2.78(0.89-8.67)
	1.04 (0.27-3.98)
	2.41 (0.86-6.75)
	

	Gastric cardia cancer
	Body shape
	
	
	
	
	
	0.0102
	
	
	
	
	
	
	0.2039

	
	Pear
	48/34467
	ref
	4.47 (1.87-10.69)
	2.55 (1.14-5.70)
	4.41 (2.02-9.60)
	
	
	18/37566
	ref
	0.75 (0.09-6.09)
	1.70 (0.35-8.19)
	5.42 (1.88-15.58)
	

	
	Slim
	67/40609
	ref
	2.04 (0.86-4.88)
	2.58 (1.43-4.67)
	2.29 (1.14-4.63)
	
	
	20/33156
	ref
	1.44 (0.30-6.83)
	1.74 (0.53-5.73)
	2.86 (0.92-8.92)
	

	
	Apple
	96/25907
	ref
	2.07 (1.01-4.22)
	1.43 (0.85-2.41)
	1.86 (1.06-3.26)
	
	
	18/26513
	ref
	0.58 (0.07-4.73)
	0.40 (0.08-1.87)
	1.73 (0.57-5.29)
	

	
	Wide
	104//40596
	ref
	1.97 (1.06-3.66)
	1.20 (0.73-1.97)
	1.64 (0.97-2.75)
	
	
	23/33812
	ref
	2.15 (0.55-8.49)
	2.28 (0.71-7.34)
	3.13 (1.07-9.12)
	

	Renal cancer
	Body shape
	
	
	
	
	
	0.6881
	
	
	
	
	
	
	0.7782

	
	Pear
	126/34467
	ref
	2.35 (1.39-3.99)
	1.47 (0.94-2.30)
	1.72 (1.04-2.85)
	
	
	89/37566
	ref
	1.09 (0.51-2.31)
	0.97 (0.44-2.17)
	3.32 (1.98-5.54)
	

	
	Slim
	200/40609
	ref
	1.59 (0.99-2.55)
	1.18 (0.83-1.68)
	1.90 (1.31-2.74)
	
	
	62/33156
	ref
	0.69 (0.24-1.94)
	0.86 (0.42-1.80)
	1.03 (0.45-2.34)
	

	
	Apple
	194/25907
	ref
	1.55 (0.93-2.57)
	1.22 (0.85-1.74)
	1.65 (1.13-2.42)
	
	
	82/26513
	ref
	1.43 (0.62-3.32)
	1.81 (1.04-3.16)
	2.57 (1.44-4.60)
	

	
	Wide
	261//40596
	ref
	1.17 (0.74-1.87)
	1.12 (0.82-1.52)
	1.64 (1.20-2.26)
	
	
	89/33812
	ref
	1.79 (0.91-3.54)
	1.95 (1.11-3.45)
	2.16 (1.25-3.74)
	

	Multiple myeloma 
	Body shape
	
	
	
	
	
	0.7114
	
	
	
	
	
	
	0.3493

	
	Pear
	83/34467
	ref
	0.89 (0.38-2.10)
	1.15 (0.66-2.00)
	1.43 (0.78-2.61)
	
	
	74/37566
	ref
	0.77(0.33-1.82)
	0.86 (0.39-1.91)
	0.67 (0.26-1.70)
	

	
	Slim
	110/40609
	ref
	1.09 (0.57-2.09)
	0.77 (0.48-1.25)
	0.80 (0.44-1.44)
	
	
	59/33156
	ref
	1.11 (0.46-2.64)
	0.25 (0.06-1.06)
	1.49 (0.68-3.26)
	

	
	Apple
	96/25907
	ref
	0.74 (0.31-1.75)
	1.13 (0.72-1.77)
	0.75 (0.40-1.41)
	
	
	53/26513
	ref
	1.54 (0.65-3.64)
	0.86 (0.43-1.73)
	1.10 (0.51-2.37)
	

	
	Wide
	140//40596
	ref
	1.32 (0.75-2.34)
	1.08 (0.72-1.62)
	1.05 (0.65-1.69)
	
	
	75/33812
	ref
	2.12 (1.12-4.00)
	1.53 (0.85-2.76)
	0.91 (0.44-1.89)
	

	Thyroid cancer
	Body shape
	
	
	
	
	
	0.9282
	
	
	
	
	
	
	0.9587

	
	Pear
	17/34467
	ref
	1.77 (0.37-8.43)
	1.85 (0.60-5.72)
	1.18 (0.25-5.70)
	
	
	54/37566
	ref
	1.39 (0.63-3.04)
	1.56 (0.60-4.06)
	0.93 (0.32-2.67)
	

	
	Slim
	26/40609
	ref
	0.45 (0.06-3.42)
	1.36 (0.58-3.23)
	0.73 (0.20-2.59)
	
	
	46/33156
	ref
	1.37 (0.56-3.38)
	0.95 (0.36-2.48)
	0.73 (0.22-2.43)
	

	
	Apple
	22/25907
	ref
	0.67 (0.08-5.48)
	1.74 (0.65-4.62)
	0.85 (0.21-3.34)
	
	
	39/26513
	ref
	1.54 (0.60-3.97)
	1.18 (0.54-2.56)
	0.60 (0.20-1.83)
	

	
	Wide
	25//40596
	ref
	0.92 (0.20-4.18)
	0.95 (0.35-2.58)
	1.28 (0.46-3.57)
	
	
	34/33812
	ref
	1.43 (0.52-3.92)
	0.89 (0.32-2.43)
	1.06 (0.41-2.75)
	

	Ovarian cancer
	Body shape
	
	
	
	
	
	
	
	
	
	
	
	
	0.1500

	
	Pear
	
	ref
	/
	/
	/
	
	
	184/37566
	ref
	1.35 (0.87-2.08)
	0.8 (0.47-1.42)
	0.64 (0.34-1.20)
	

	
	Slim
	
	ref
	/
	/
	/
	
	
	178/33156
	ref
	1.44 (0.89-2.34)
	0.71 (0.42-1.21)
	1.47 (0.91-2.36)
	

	
	Apple
	
	ref
	/
	/
	/
	
	
	159/26513
	ref
	1.40 (0.84-2.32)
	0.87 (0.57-1.32)
	1.29 (0.84-2.00)
	

	
	Wide
	
	ref
	/
	/
	/
	
	
	203/33812
	ref
	0.94 (0.58-1.52)
	0.94 (0.63-1.42)
	1.36 (0.94-1.95)
	

	Endometrial cancer
	Body shape
	
	
	
	
	
	
	
	
	
	
	
	
	0.0055

	
	Pear
	
	ref
	/
	/
	/
	
	
	234/37566
	ref
	1.82 (1.22-2.72)
	1.46 (0.90-2.36)
	4.19 (3.03-5.80)
	

	
	Slim
	
	ref
	/
	/
	/
	
	
	201/33156
	ref
	2.34 (1.54-3.55)
	1.12 (0.69-1.81)
	3.83 (2.68-5.46)
	

	
	Apple
	
	ref
	/
	/
	/
	
	
	192/26513
	ref
	1.52 (0.93-2.47)
	1.17 (0.80-1.70)
	1.96 (1.35-2.85)
	

	
	Wide
	
	ref
	/
	/
	/
	
	
	278/33812
	ref
	1.79 (1.25-2.57)
	1.05 (0.72-1.54)
	2.27 (1.69-3.05)
	

	Postmenopausal breast cancer
	Body shape
	
	
	
	
	
	
	
	
	
	
	
	
	0.4505

	
	Pear
	
	ref
	/
	/
	/
	
	
	1021/24441
	ref
	1.06 (0.86-1.32)
	1.19 (0.98-1.45)
	1.12 (0.91-1.39)
	

	
	Slim
	
	ref
	/
	/
	/
	
	
	858/20890
	ref
	1.38 (1.09-1.73)
	1.07 (0.88-1.31)
	1.45 (1.17-1.79)
	

	
	Apple
	
	ref
	/
	/
	/
	
	
	893/19983
	ref
	1.10 (0.86-1.41)
	1.05 (0.89-1.23)
	1.16 (0.96-1.41)
	

	
	Wide
	
	ref
	/
	/
	/
	
	
	1179/26376
	ref
	1.19 (0.98-1.44)
	1.20 (1.03-1.39)
	1.07 (0.90-1.26)
	


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC,obesity-related cancer; HR, hazard ration. 

Table S7. Association between metabolic-body-shape phenotypes with risk of ORC incidence.
	
	
	MHP
	MHS
	MHA
	MHW
	MUP
	MUS
	MUA
	MUW

	Men
	
	
	
	
	
	
	
	
	

	ORC
	Case/total
	569/23451
	648/24799
	543/12365
	865/22558
	377/11016
	602/15810
	720/13542
	934/18038

	
	HR (95%CI)
	ref
	1.11 (0.99-1.24)
	1.46 (1.30-1.65)
	1.24 (1.12-1.38)
	1.26 (1.10-1.43)
	1.48 (1.32-1.66)
	1.68 (1.50-1.88)
	1.56 (1.40-1.73)

	Colorectal cancer
	Case/total
	301/23451
	312/24799
	256/12365
	437/22558
	169/11016
	270/15810
	335/13542
	448/18038

	
	HR (95%CI)
	ref
	1.01 (0.86-1.18)
	1.32 (1.12-1.56)
	1.20 (1.03-1.39)
	1.09 (0.90-1.32)
	1.29 (1.10-1.52)
	1.55 (1.32-1.81)
	1.48 (1.27-1.72)

	Liver cancer
	Case/total
	26/23451
	34/24799
	39/12365
	58/22558
	33/11016
	58/15810
	59/13542
	97/18038

	
	HR (95%CI)
	ref
	1.27 (0.76-2.12)
	2.08 (1.26-3.42)
	1.62 (1.02-2.59)
	2.22 (1.33-3.72)
	2.90 (1.82-4.61)
	2.47 (1.55-3.95)
	2.95 (1.90-4.57)

	Pancreatic cancer
	Case/total
	73/23451
	75/24799
	64/12365
	95/22558
	49/11016
	66/15810
	80/13542
	104/18038

	
	HR (95%CI)
	ref
	1.00 (0.73-1.38)
	1.28 (0.92-1.80)
	1.02 (0.75-1.38)
	1.27 (0.88-1.82)
	1.23 (0.88-1.72)
	1.36 (0.99-1.89)
	1.29 (0.95-1.75)

	Esophageal adenocarcinoma
	Case/total
	36/23451
	34/24799
	40/12365
	60/22558
	29/11016
	52/15810
	61/13542
	60/18038

	
	HR (95%CI)
	ref
	0.89 (0.56-1.42)
	1.54 (0.98-2.42)
	1.28 (0.84-1.93)
	1.40 (0.86-2.29)
	1.78 (1.16-2.72)
	1.84 (1.21-2.80)
	1.33 (0.87-2.02)

	Gastric cardia cancer
	Case/total
	21/23451
	26/24799
	36/12365
	51/22558
	27/11016
	41/15810
	60/13542
	53/18038

	
	HR (95%CI)
	ref
	1.18 (0.66-2.09)
	2.49 (1.45-4.27)
	1.91 (1.15-3.19)
	2.29 (1.29-4.06)
	2.50 (1.47-4.24)
	3.33 (2.01-5.52)
	2.15 (1.29-3.59)

	Renal cancer
	Case/total
	74/23451
	102/24799
	80/12365
	122/22558
	52/11016
	98/15810
	114/13542
	139/18038

	
	HR (95%CI)
	ref
	1.34 (0.99-1.81)
	1.70 (1.24-2.33)
	1.37 (1.02-1.83)
	1.32 (0.93-1.88)
	1.81 (1.33-2.45)
	2.04 (1.52-2.75)
	1.79 (1.34-2.39)

	Multiple myeloma
	Case/total
	49/23451
	72/24799
	47/12365
	75/22558
	34/11016
	38/15810
	49/13542
	65/18038

	
	HR (95%CI)
	ref
	1.45 (1.00-2.08)
	1.56 (1.04-2.33)
	1.29 (0.90-1.86)
	1.33 (0.85-2.06)
	1.14 (0.74-1.74)
	1.45 (0.97-2.17)
	1.34 (0.92-1.96)

	Thyroid cancer
	Case/total
	10/23451
	14/24799
	8/12365
	13/22558
	7/11016
	12/15810
	14/13542
	12/18038

	
	HR (95%CI)
	ref
	1.36 (0.61-3.07)
	1.42 (0.56-3.61)
	1.23 (0.54-2.83)
	1.40 (0.53-3.69)
	1.75 (0.75-4.06)
	2.05 (0.88-4.75)
	1.36 (0.58-3.21)

	[bookmark: _Hlk145579203]Women
	
	
	
	
	
	
	
	
	

	ORC
	Case/total
	1650/31677
	1349/26750
	1053/16432
	1473/22949
	471/5889
	517/6406
	832/10081
	988/10863

	
	HR (95%CI)
	ref
	1.03 (0.96-1.10)
	1.10 (1.02-1.19)
	1.06 (0.99-1.14)
	1.14 (1.02-1.26)
	1.24 (1.12-1.37)
	1.16 (1.07-1.27)
	1.25 (1.15-1.35)

	Colorectal cancer
	Case/total
	322/31677
	268/26750
	229/16432
	295/22949
	68/5889
	108/6406
	154/10081
	176/10863

	
	HR (95%CI)
	ref
	1.01 (0.86-1.19)
	1.25 (1.06-1.48)
	1.11 (0.95-1.30)
	0.93 (0.71-1.21)
	1.36 (1.09-1.70)
	1.16 (0.96-1.42)
	1.19 (0.99-1.44)

	Liver cancer
	Case/total
	32/31677
	31/26750
	19/16432
	38/22949
	7/5889
	15/6406
	22/10081
	37/10863

	
	HR (95%CI)
	ref
	1.18 (0.72-1.94)
	1.01 (0.57-1.78)
	1.38 (0.86-2.21)
	0.85 (0.38-1.94)
	1.70 (0.92-3.15)
	1.47 (0.85-2.54)
	2.20 (1.36-3.57)

	Pancreatic cancer
	Case/total
	68/31677
	65/26750
	44/16432
	59/22949
	18/5889
	32/6406
	42/10081
	64/10863

	
	HR (95%CI)
	ref
	1.17 (0.83-1.65)
	1.06 (0.73-1.55)
	0.98 (0.69-1.39)
	1.04 (0.62-1.75)
	1.75 (1.15-2.67)
	1.31 (0.89-1.94)
	1.80 (1.27-2.55)

	Esophageal adenocarcinoma
	Case/total
	7/31677
	11/26750
	7/16432
	13/22949
	5/5889
	4/6406
	7/10081
	11/10863

	
	HR (95%CI)
	ref
	1.84 (0.71-4.75)
	1.61 (0.56-4.60)
	2.11 (0.84-5.32)
	2.79 (0.88-8.86)
	2.03 (0.59-6.96)
	2.07 (0.72-5.99)
	2.89 (1.10-7.59)

	Gastric cardia cancer
	Case/total
	9/31677
	11/26750
	10/16432
	10/22949
	9/5889
	9/6406
	8/10081
	13/10863

	
	HR (95%CI)
	ref
	1.50 (0.62-3.63)
	1.87 (0.76-4.61)
	1.28 (0.52-3.16)
	3.76 (1.48-9.56)
	3.53 (1.39-8.96)
	1.81 (0.69-4.74)
	2.56 (1.08-6.08)

	Renal cancer
	Case/total
	58/31677
	46/26750
	34/16432
	42/22949
	31/5889
	16/6406
	48/10081
	47/10863

	
	HR (95%CI)
	ref
	0.99 (0.67-1.45)
	1.01 (0.66-1.55)
	0.86 (0.58-1.28)
	2.13 (1.37-3.32)
	1.03 (0.59-1.80)
	1.79 (1.21-2.66)
	1.56 (1.05-2.31)

	Multiple myeloma
	Case/total
	61/31677
	49/26750
	31/16432
	48/22949
	13/5889
	10/6406
	22/10081
	27/10863

	
	HR (95%CI)
	ref
	0.95 (0.65-1.40)
	0.89 (0.58-1.38)
	0.96 (0.65-1.40)
	0.83 (0.44-1.54)
	0.65 (0.33-1.27)
	0.85 (0.52-1.39)
	0.93 (0.59-1.48)

	Thyroid cancer
	Case/total
	45/31677
	38/26750
	24/16432
	23/22949
	9/5889
	8/6406
	15/10081
	11/10863

	
	HR (95%CI)
	ref
	0.97 (0.62-1.49)
	1.02 (0.62-1.68)
	0.70 (0.42-1.16)
	0.97 (0.47-2.00)
	0.82 (0.38-1.74)
	0.95 (0.52-1.72)
	0.64 (0.33-1.25)

	Ovarian cancer
	Case/total
	159/31677
	141/26750
	97/16432
	126/22949
	25/5889
	37/6406
	62/10081
	77/10863

	
	HR (95%CI)
	ref
	1.08 (0.86-1.36)
	1.14 (0.88-1.47)
	1.02 (0.81-1.29)
	0.74 (0.49-1.13)
	1.03 (0.72-1.48)
	1.06 (0.79-1.43)
	1.20 (0.91-1.58)

	Endometrial cancer
	Case/total
	153/31677
	127/26750
	100/16432
	151/22949
	81/5889
	74/6406
	92/10081
	127/10863

	
	HR (95%CI)
	ref
	1.04 (0.82-1.31)
	1.28 (0.99-1.64)
	1.27 (1.01-1.60)
	2.37 (1.81-3.12)
	2.09 (1.57-2.77)
	1.64 (1.26-2.13)
	1.97 (1.54-2.51)

	Postmenopausal breast cancer
	Case/total
	797/19710
	622/15842
	498/11460
	728/16889
	224/4731
	236/5048
	395/8523
	451/9487

	
	HR (95%CI)
	ref
	0.99 (0.89-1.10)
	1.06 (0.95-1.19)
	1.05 (0.95-1.16)
	1.15 (0.99-1.33)
	1.15 (0.99-1.33)
	1.13 (1.00-1.28)
	1.15 (1.02-1.29)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.
Table S8. Subgroup analysis of metabolic-body shape phenotypes and ORC.
	[bookmark: _Hlk138575801]
	N
	MHP
HR (95%CI)
	MHS
HR (95%CI)
	MHA
HR (95%CI)
	MHW
HR (95%CI)
	MUP
HR (95%CI)
	MUS
HR (95%CI)
	MUA
HR (95%CI)
	MUW
HR (95%CI)
	Pinteraction

	Men
	
	
	
	
	
	
	
	
	
	

	Age
	
	
	
	
	
	
	
	
	
	

	<60 years
	80965
	ref
	1.15 (0.97-1.38)
	1.96 (1.61-2.39)
	1.36 (1.13-1.64)
	1.50 (1.22-1.85)
	1.67 (1.39-2.01)
	2.28 (1.88-2.76)
	2.33 (1.95-2.78)
	<0.0001

	≥60 years
	60614
	ref
	1.08 (0.94-1.25)
	1.36 (1.18-1.58)
	1.27 (1.11-1.45)
	1.17 (0.99-1.39)
	1.41 (1.22-1.64)
	1.60 (1.39-1.84)
	1.47 (1.28-1.67)
	

	Alcohol
	
	
	
	
	
	
	
	
	
	

	≥3 times a week
	75187
	ref
	1.09 (0.94-1.26)
	1.52 (1.31-1.76)
	1.28 (1.11-1.46)
	1.28 (1.07-1.52)
	1.45 (1.24-1.69)
	1.64 (1.41-1.91)
	1.48 (1.28-1.70)
	0.0795

	<3 times a week
	58327
	ref
	1.12 (0.93-1.35)
	1.28 (1.04-1.57)
	1.18 (0.98-1.41)
	1.20 (0.97-1.48)
	1.49 (1.24-1.78)
	1.71 (1.43-2.04)
	1.62 (1.37-1.92)
	

	Never
	8065
	ref
	1.20 (0.68-2.14)
	2.34 (1.36-4.04)
	1.30 (0.76-2.21)
	1.55 (0.86-2.79)
	1.78 (1.03-3.09)
	1.91 (1.13-3.20)
	2.05 (1.25-3.34)
	

	Smoke
	
	
	
	
	
	
	
	
	
	

	Never
	70830
	ref
	1.13 (0.96-1.34)
	1.75 (1.47-2.08)
	1.29 (1.10-1.51)
	1.28 (1.05-1.57)
	1.60 (1.34-1.90)
	1.75 (1.46-2.09)
	1.66 (1.41-1.96)
	0.3577

	Previous
	53953
	ref
	1.04 (0.88-1.24)
	1.18 (0.98-1.41)
	1.18 (1.01-1.38)
	1.17 (0.96-1.43)
	1.36 (1.14-1.62)
	1.55 (1.31-1.82)
	1.51 (1.29-1.76)
	

	Current
	16796
	ref
	1.21 (0.84-1.72)
	1.65 (1.15-2.35)
	1.23 (0.87-1.74)
	1.37 (0.93-2.03)
	1.46 (1.03-2.06)
	1.80 (1.29-2.49)
	1.36 (0.97-1.89)
	

	Physical activity level
	
	
	
	
	
	
	
	
	
	

	Low
	26843
	ref
	1.28 (0.95-1.72)
	1.83 (1.38-2.42)
	1.16 (0.88-1.52)
	1.44 (1.06-1.96)
	1.67 (1.26-2.22)
	1.59 (1.21-2.08)
	1.75 (1.36-2.25)
	0.8013

	Moderate
	54314
	ref
	0.96 (0.80-1.16)
	1.37 (1.14-1.65)
	1.20 (1.02-1.42)
	1.05 (0.85-1.30)
	1.28 (1.06-1.54)
	1.54 (1.29-1.84)
	1.49 (1.27-1.76)
	

	High
	60423
	ref
	1.18 (1.01-1.39)
	1.39 (1.15-1.67)
	1.32 (1.12-1.55)
	1.38 (1.13-1.69)
	1.59 (1.34-1.89)
	1.93 (1.62-2.30)
	1.48 (1.25-1.76)
	

	Women
	
	
	
	
	
	
	
	
	
	

	Age
	
	
	
	
	
	
	
	
	
	

	<60 years
	75902
	ref
	1.01 (0.91-1.12)
	1.08 (0.96-1.22)
	1.02 (0.91-1.14)
	1.14 (0.97-1.35)
	1.18 (1.00-1.39)
	1.12 (0.97-1.29)
	1.25 (1.09-1.44)
	0.3871

	[bookmark: _Hlk138580262]≥60 years
	55145
	ref
	1.04 (0.94-1.15)
	1.13 (1.02-1.26)
	1.10 (1.00-1.21)
	1.16 (1.01-1.32)
	1.31 (1.15-1.48)
	1.22 (1.09-1.35)
	1.28 (1.16-1.42)
	

	Alcohol
	
	
	
	
	
	
	
	
	
	

	≥3 times a week
	50800
	ref
	1.09 (0.98-1.22)
	1.15 (1.02-1.29)
	1.02 (0.91-1.14)
	1.10 (0.92-1.33)
	1.05 (0.87-1.27)
	1.19 (1.03-1.38)
	1.18 (1.02-1.36)
	0.1649

	<3 times a week
	69122
	ref
	1.00 (0.90-1.11)
	1.10 (0.99-1.23)
	1.12 (1.02-1.24)
	1.18 (1.03-1.35)
	1.33 (1.16-1.51)
	1.19 (1.06-1.34)
	1.29 (1.16-1.44)
	

	Never
	11125
	ref
	0.90 (0.69-1.17)
	0.89 (0.67-1.19)
	0.91 (0.71-1.16)
	0.98 (0.70-1.36)
	1.29 (0.96-1.74)
	0.96 (0.73-1.25)
	1.22 (0.96-1.56)
	

	Smoke
	
	
	
	
	
	
	
	
	
	

	Never
	78621
	ref
	0.98 (0.89-1.08)
	1.07 (0.97-1.19)
	1.02 (0.93-1.12)
	1.15 (1.01-1.31)
	1.28 (1.12-1.46)
	1.13 (1.01-1.27)
	1.26 (1.13-1.40)
	0.8119

	Previous
	41864
	ref
	1.07 (0.95-1.21)
	1.11 (0.98-1.26)
	1.08 (0.96-1.22)
	1.09 (0.91-1.30)
	1.19 (1.01-1.41)
	1.19 (1.03-1.37)
	1.19 (1.04-1.37)
	

	Current
	10562
	ref
	1.28 (0.96-1.71)
	1.34 (1.00-1.80)
	1.30 (0.97-1.73)
	1.35 (0.88-2.09)
	1.31 (0.90-1.91)
	1.35 (1.00-1.83)
	1.49 (1.10-2.02)
	

	Physical activity level
	
	
	
	
	
	
	
	
	
	

	Low
	23782
	ref
	0.89 (0.74-1.07)
	1.17 (0.98-1.41)
	0.99 (0.84-1.17)
	1.12 (0.90-1.40)
	1.14 (0.91-1.44)
	1.05 (0.87-1.28)
	1.20 (1.01-1.42)
	0.5382

	Moderate
	56524
	ref
	1.08 (0.96-1.20)
	1.12 (0.99-1.26)
	1.10 (0.99-1.23)
	1.20 (1.03-1.40)
	1.35 (1.16-1.57)
	1.29 (1.14-1.46)
	1.31 (1.16-1.48)
	

	High
	50741
	ref
	1.03 (0.92-1.15)
	1.05 (0.93-1.19)
	1.04 (0.93-1.17)
	1.06 (0.89-1.27)
	1.17 (0.99-1.39)
	1.09 (0.95-1.26)
	1.20 (1.04-1.38)
	


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.



Table S9. Association between metabolic-body shape phenotypes with risk of ORC incidence after stratification by obesity.
	
	
	Case/total
	MHP
HR (95%CI)
	MHS
HR (95%CI)
	MHA
HR (95%CI)
	MHW
HR (95%CI)
	MUP
HR (95%CI)
	MUS
HR (95%CI)
	MUA
HR (95%CI)
	MUW
HR (95%CI)
	Pinteraction

	Men
	

	ORC
	Obesity
	
	
	
	
	
	
	
	
	
	0.1475

	
	No
	3603/106494
	ref
	1.11 (0.98-1.26)
	1.48 (1.29-1.69)
	1.27 (1.12-1.42)
	1.19 (1.01-1.40)
	1.37 (1.19-1.58)
	1.68 (1.47-1.92)
	1.50 (1.32-1.71)
	

	
	Yes
	1655/35085
	ref
	1.05 (0.81-1.36)
	1.30 (1.00-1.70)
	1.08 (0.84-1.38)
	1.05 (0.83-1.35)
	1.30 (1.04-1.63)
	1.35 (1.08-1.69)
	1.30 (1.04-1.61)
	

	Colorectal cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.5861

	
	No
	1792/106494
	ref
	0.99 (0.83-1.17)
	1.33 (1.11-1.60)
	1.20 (1.02-1.41)
	0.99 (0.78-1.25)
	1.19 (0.97-1.45)
	1.50 (1.24-1.81)
	1.36 (1.14-1.62)
	

	
	Yes
	736/35085
	ref
	1.11 (0.74-1.64)
	1.22 (0.81-1.85)
	1.15 (0.79-1.68)
	1.14 (0.79-1.66)
	1.36 (0.96-1.93)
	1.52 (1.08-2.14)
	1.55 (1.11-2.15)
	

	Liver cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.7537

	
	No
	246/106494
	ref
	1.12 (0.62-2.01)
	1.81 (1.01-3.23)
	1.81 (1.08-3.03)
	2.04 (1.08-3.88)
	2.49 (1.42-4.35)
	2.03 (1.14-3.61)
	2.69 (1.60-4.52)
	

	
	Yes
	158/35085
	ref
	1.81 (0.62-5.31)
	2.73 (0.97-7.68)
	0.97 (0.32-2.97)
	1.90 (0.70-5.19)
	2.82 (1.09-7.30)
	2.46 (0.95-6.36)
	2.57 (1.02-6.50)
	

	Pancreatic cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.0909

	
	No
	414/106494
	ref
	1.04 (0.73-1.49)
	1.16 (0.78-1.71)
	0.98 (0.70-1.39)
	1.16 (0.73-1.85)
	1.05 (0.69-1.61)
	1.48 (1.01-2.16)
	1.29 (0.90-1.86)
	

	
	Yes
	192/35085
	ref
	0.82 (0.39-1.75)
	1.55 (0.78-3.10)
	1.03 (0.52-2.02)
	1.04 (0.53-2.02)
	1.13 (0.60-2.13)
	0.89 (0.47-1.71)
	0.96 (0.52-1.76)
	

	Esophageal adenocarcinoma
	Obesity
	
	
	
	
	
	
	
	
	
	0.0041

	
	No
	217/106494
	ref
	0.88 (0.49-1.58)
	1.78 (1.03-3.09)
	1.23 (0.73-2.07)
	1.85 (0.99-3.47)
	1.96 (1.12-3.42)
	2.10 (1.22-3.62)
	1.46 (0.84-2.53)
	

	
	Yes
	155/35085
	ref
	0.87 (0.41-1.89)
	0.95 (0.42-2.12)
	1.22 (0.61-2.41)
	0.57 (0.26-1.25)
	0.91 (0.47-1.78)
	0.92 (0.47-1.80)
	0.68 (0.35-1.32)
	

	Gastric cardia cancer
	Obesity
	
	
	
	 
	
	
	
	
	
	0.0080

	
	No
	194/106494
	ref
	1.53 (0.74-3.15)
	3.11 (1.56-6.21)
	2.45 (1.28-4.72)
	2.57 (1.15-5.73)
	3.95 (2.00-7.81)
	4.51 (2.32-8.79)
	2.83 (1.43-5.61)
	

	
	Yes
	121/35085
	ref
	0.68 (0.25-1.83)
	1.40 (0.58-3.40)
	1.07 (0.46-2.49)
	1.04 (0.45-2.38)
	0.75 (0.32-1.73)
	1.28 (0.59-2.76)
	0.85 (0.39-1.83)
	

	Renal cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.3938

	
	No
	510/106494
	ref
	1.44 (1.02-2.02)
	1.78 (1.23-2.58)
	1.53 (1.10-2.14)
	1.47 (0.94-2.30)
	1.71 (1.17-2.51)
	2.06 (1.43-2.98)
	1.74 (1.21-2.48)
	

	
	Yes
	271/35085
	ref
	1.05 (0.57-1.94)
	1.30 (0.70-2.45)
	0.84 (0.46-1.56)
	0.75 (0.40-1.38)
	1.28 (0.75-2.17)
	1.36 (0.80-2.32)
	1.21 (0.72-2.03)
	

	Multiple myeloma
	Obesity
	
	
	
	
	
	
	
	
	
	0.6009

	
	No
	324/106494
	ref
	1.43 (0.97-2.11)
	1.67 (1.09-2.57)
	1.23 (0.83-1.82)
	1.19 (0.68-2.06)
	1.13 (0.69-1.87)
	1.73 (1.10-2.72)
	1.38 (0.89-2.15)
	

	
	Yes
	105/35085
	ref
	1.62 (0.60-4.38)
	1.20 (0.38-3.73)
	1.76 (0.68-4.58)
	1.63 (0.63-4.23)
	1.22 (0.47-3.19)
	1.06 (0.40-2.82)
	1.35 (0.55-3.32)
	

	Thyroid cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.9756

	
	No
	70/106494
	ref
	1.60 (0.66-3.87)
	1.53 (0.55-4.25)
	1.26 (0.50-3.15)
	1.77 (0.58-5.42)
	2.18 (0.84-5.68)
	2.49 (0.96-6.44)
	1.12 (0.38-3.27)
	

	
	Yes
	20/35085
	ref
	0.45 (0.04-4.92)
	0.81 (0.07-9.01)
	1.00 (0.14-7.22)
	0.73 (0.10-5.18)
	0.83 (0.14-4.98)
	1.13 (0.18-6.96)
	1.58 (0.31-8.11)
	

	Women

	ORC
	Obesity
	
	
	
	
	
	
	
	
	
	0.7935

	
	No
	6072/102759
	ref
	1.02 (0.95-1.11)
	1.10 (1.01-1.20)
	1.06 (0.98-1.15)
	1.09 (0.94-1.26)
	1.11 (0.97-1.27)
	1.10 (0.99-1.23)
	1.23 (1.11-1.37)
	

	
	Yes
	2261/28288
	ref
	1.08 (0.89-1.31)
	1.10 (0.90-1.34)
	1.03 (0.86-1.22)
	1.08 (0.90-1.29)
	1.31 (1.09-1.56)
	1.15 (0.97-1.36)
	1.13 (0.96-1.32)
	

	Colorectal cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.3415

	
	No
	1229/102759
	ref
	1.04 (0.87-1.23)
	1.26 (1.05-1.52)
	1.14 (0.96-1.35)
	0.78 (0.53-1.15)
	1.37 (1.04-1.81)
	1.05 (0.82-1.34)
	1.17 (0.92-1.50)
	

	
	Yes
	391/28288
	ref
	0.86 (0.53-1.40)
	1.17 (0.74-1.84)
	0.96 (0.63-1.47)
	1.01 (0.65-1.57)
	1.26 (0.82-1.94)
	1.28 (0.87-1.89)
	1.14 (0.78-1.65)
	

	Liver cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.4662

	
	No
	140/102759
	ref
	1.39 (0.82-2.35)
	1.00 (0.53-1.90)
	1.46 (0.87-2.47)
	0.79 (0.24-2.61)
	1.86 (0.87-3.99)
	1.32 (0.65-2.69)
	2.00 (1.05-3.81)
	

	
	Yes
	61/28288
	ref
	0.21 (0.03-1.78)
	0.94 (0.26-3.34)
	1.01 (0.34-3.01)
	0.66 (0.19-2.36)
	1.14 (0.37-3.55)
	1.28 (0.47-3.51)
	1.71 (0.68-4.28)
	

	Pancreatic cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.9641

	
	No
	278/102759
	ref
	1.30 (0.90-1.89)
	1.18 (0.78-1.78)
	0.94 (0.63-1.40)
	1.09 (0.54-2.21)
	2.25 (1.38-3.67)
	1.44 (0.90-2.32)
	1.51 (0.94-2.45)
	

	
	Yes
	114/28288
	ref
	0.61 (0.23-1.59)
	0.61 (0.23-1.60)
	1.01 (0.48-2.10)
	0.69 (0.30-1.61)
	0.80 (0.34-1.88)
	0.83 (0.40-1.74)
	1.35 (0.71-2.56)
	

	Esophageal adenocarcinoma
	Obesity
	
	
	
	
	
	
	
	
	
	0.3166

	
	No
	41/102759
	ref
	1.92 (0.70-5.29)
	1.83 (0.61-5.47)
	1.52 (0.52-4.39)
	1.99 (0.40-9.94)
	0.79 (0.09-6.57)
	1.69 (0.47-6.08)
	1.49 (0.37-6.04)
	

	
	Yes
	24/28288
	ref
	1.24 (0.08-19.88)
	/
	4.60 (0.53-39.63)
	3.40 (0.35-32.94)
	3.50 (0.36-33.86)
	2.28 (0.23-22.17)
	4.30 (0.53-35.01)
	

	Gastric cardia cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.3726

	
	No
	46/102759
	ref
	1.37 (0.53-3.57)
	1.88 (0.72-4.89)
	1.04 (0.38-2.89)
	1.55 (0.33-7.36)
	2.60 (0.77-8.70)
	0.72 (0.15-3.42)
	1.94 (0.62-6.03)
	

	
	Yes
	33/28288
	ref
	2.64 (0.24-29.12)
	1.41 (0.09-22.65)
	2.55 (0.26-24.57)
	7.22 (0.89-58.93)
	5.94 (0.69-51.04)
	4.15 (0.50-34.78)
	3.80 (0.47-30.74)
	

	Renal cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.6415

	
	No
	210/102759
	ref
	1.04 (0.69-1.58)
	0.96 (0.60-1.54)
	0.75 (0.48-1.18)
	0.96 (0.43-2.12)
	0.99 (0.49-2.03)
	1.55 (0.95-2.53)
	1.44 (0.86-2.43)
	

	
	Yes
	112/28288
	ref
	0.64 (0.19-2.14)
	1.19 (0.43-3.30)
	1.28 (0.52-3.14)
	3.13 (1.40-6.98)
	1.02 (0.37-2.82)
	2.02 (0.90-4.54)
	1.53 (0.69-3.42)
	

	Multiple myeloma
	Obesity
	
	
	
	
	
	
	
	
	
	0.7874

	
	No
	195/102759
	ref
	0.91 (0.61-1.37)
	0.78 (0.48-1.26)
	0.78 (0.51-1.20)
	0.88 (0.40-1.94)
	0.20 (0.05-0.84)
	0.70 (0.37-1.32)
	1.09 (0.63-1.90)
	

	
	Yes
	66/28288
	ref
	1.36 (0.44-4.21)
	1.74 (0.58-5.19)
	2.19 (0.84-5.73)
	0.94 (0.29-3.08)
	1.76 (0.61-5.10)
	1.35 (0.49-3.75)
	0.97 (0.35-2.70)
	

	Thyroid cancer
	Obesity
	
	
	
	
	
	
	
	 
	
	0.1322

	
	No
	131/102759
	ref
	0.97 (0.60-1.57)
	0.96 (0.54-1.69)
	0.69 (0.39-1.22)
	1.25 (0.49-3.21)
	0.96 (0.37-2.46)
	1.22 (0.61-2.45)
	0.65 (0.25-1.68)
	

	
	Yes
	42/28288
	ref
	0.93 (0.32-2.69)
	1.15 (0.40-3.32)
	0.64 (0.21-1.98)
	0.60 (0.18-2.02)
	0.51 (0.14-1.93)
	0.47 (0.14-1.57)
	0.50 (0.17-1.47)
	

	Ovarian cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.6025

	
	No
	531/102759
	ref
	1.09 (0.85-1.40)
	1.11 (0.84-1.47)
	1.06 (0.82-1.37)
	0.85 (0.49-1.47)
	0.77 (0.46-1.30)
	0.89 (0.60-1.32)
	0.99 (0.66-1.47)
	

	
	Yes
	193/28288
	ref
	1.04 (0.58-1.87)
	1.12 (0.62-2.04)
	0.76 (0.42-1.37)
	0.52 (0.25-1.05)
	1.12 (0.62-2.00)
	1.07 (0.63-1.83)
	1.14 (0.70-1.88)
	

	Endometrial cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.4351

	
	No
	529/102759
	ref
	0.98 (0.75-1.28)
	1.28 (0.97-1.71)
	1.20 (0.92-1.56)
	1.30 (0.81-2.09)
	1.13 (0.71-1.81)
	1.43 (1.01-2.04)
	1.29 (0.89-1.88)
	

	
	Yes
	376/28288
	ref
	1.32 (0.80-2.18)
	1.08 (0.62-1.87)
	1.30 (0.82-2.08)
	2.22 (1.44-3.43)
	2.25 (1.44-3.51)
	1.35 (0.86-2.13)
	1.73 (1.14-2.61)
	

	Postmenopausal breast cancer
	Obesity
	
	
	
	
	
	
	
	
	
	0.1069

	
	No
	2978/71053
	ref
	0.96 (0.85-1.07)
	1.06 (0.94-1.20)
	1.03 (0.92-1.15)
	1.19 (0.98-1.45)
	1.02 (0.85-1.24)
	1.10 (0.94-1.27)
	1.23 (1.06-1.43)
	

	
	Yes
	973/20637
	ref
	1.24 (0.92-1.65)
	1.09 (0.81-1.48)
	1.14 (0.88-1.48)
	1.06 (0.80-1.40)
	1.31 (0.99-1.72)
	1.16 (0.90-1.49)
	1.03 (0.81-1.31)
	


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape. 


Table S10. Association between metabolic-obesity-body shape phenotypes with risk of ORC incidence in men.
	
	
	ORC
	Colorectal cancer
	Liver cancer
	Pancreatic cancer
	Esophageal adenocarcinoma
	Gastric cardia cancer
	Renal cancer
	Multiple myeloma
	Thyroid cancer

	MHNP
	Case/total
	464/20338
	257/20338
	21/20338
	59/20338
	23/20338
	12/20338
	55/20338
	43/20338
	8/20338

	
	HR (95%CI)
	ref
	ref
	ref
	Ref
	ref
	ref
	ref
	ref
	ref

	MHNS
	Case/total
	523/21268
	256/21268
	24/21268
	62/21268
	21/21268
	19/21268
	80/21268
	61/21268
	13/21268

	
	HR (95%CI)
	1.11 (0.98-1.26)
	0.99 (0.83-1.17)
	1.13 (0.63-2.03)
	1.04 (0.73-1.49)
	0.87 (0.48-1.57)
	1.53 (0.74-3.15)
	1.44 (1.02-2.03)
	1.42 (0.96-2.10)
	1.60 (0.66-3.86)

	MHNA
	Case/total
	427/10198
	211/10198
	26/10198
	45/10198
	29/10198
	25/10198
	60/10198
	41/10198
	7/10198

	
	HR (95%CI)
	1.49 (1.30-1.70)
	1.34 (1.12-1.61)
	1.80 (1.01-3.20)
	1.17 (0.79-1.73)
	1.85 (1.07-3.20)
	3.19 (1.60-6.36)
	1.81 (1.25-2.61)
	1.63 (1.06-2.51)
	1.63 (0.59-4.53)

	MHNW
	Case/total
	703/19039
	366/19039
	50/19039
	73/19039
	37/19039
	37/19039
	100/19039
	60/19039
	11/19039

	
	HR (95%CI)
	1.27 (1.13-1.43)
	1.21 (1.03-1.42)
	1.78 (1.07-2.98)
	1.00 (0.71-1.41)
	1.27 (0.76-2.15)
	2.51 (1.31-4.82)
	1.55 (1.11-2.16)
	1.21 (0.82-1.80)
	1.34 (0.54-3.36)

	MHOP
	Case/total
	105/3113
	44/3113
	5/3113
	14/3113
	13/3113
	9/3113
	19/3113
	6/3113
	2/3113

	
	HR (95%CI)
	1.50 (1.22-1.86)
	1.15 (0.83-1.58)
	1.51 (0.57-4.02)
	1.63 (0.91-2.93)
	3.51 (1.78-6.94)
	4.72 (1.99-11.23)
	2.25 (1.33-3.79)
	0.94 (0.40-2.21)
	1.592 (0.34-7.51)

	MHOS
	Case/total
	125/3531
	56/3531
	10/3531
	13/3531
	13/3531
	7/3531
	22/3531
	11/3531
	1/3531

	
	HR (95%CI)
	1.57 (1.29-1.92)
	1.27 (0.95-1.70)
	2.71 (1.28-5.76)
	1.34 (0.73-2.44)
	3.05 (1.54-6.03)
	3.20 (1.26-8.14)
	2.32 (1.42-3.81)
	1.53 (0.79-2.97)
	0.73 (0.09-5.84)

	MHOA
	Case/total
	116/2167
	45/2167
	13/2167
	19/2167
	11/2167
	11/2167
	20/2167
	6/2167
	1/2167

	
	HR (95%CI)
	1.92 (1.57-2.36)
	1.37 (1.00-1.89)
	4.26 (2.13-8.52)
	[bookmark: _Hlk147590619]2.48 (1.47-4.16)
	3.14 (1.53-6.47)
	[bookmark: _Hlk147592297]6.41 (2.82-14.56)
	2.81 (1.68-4.69)
	1.15 (0.49-2.70)
	1.06 (0.13-8.50)

	MHOW
	Case/total
	162/3519
	71/3519
	8/3519
	22/3519
	23/3519
	14/3519
	22/3519
	15/3519
	2/3519

	
	HR (95%CI)
	1.58 (1.32-1.90)
	1.28 (0.98-1.67)
	1.51 (0.67-3.41)
	1.65 (1.01-2.70)
	[bookmark: _Hlk147592713]4.01 (2.24-7.17)
	4.87 (2.25-10.57)
	1.84 (1.12-3.02)
	1.65 (0.92-2.99)
	1.27 (0.27-6.00)

	MUNP
	Case/total
	204/6566
	92/6566
	17/6566
	26/6566
	17/6566
	12/6566
	30/6566
	19/6566
	5/6566

	
	HR (95%CI)
	1.19 (1.01-1.41)
	0.99 (0.78-1.26)
	2.04 (1.08-3.87)
	1.18 (0.74-1.87)
	1.88 (1.01-3.53)
	2.59 (1.16-5.78)
	1.48 (0.95-2.31)
	1.17 (0.68-2.04)
	1.83 (0.60-5.61)

	MUNS
	Case/total
	337/9886
	157/9886
	30/9886
	35/9886
	27/9886
	27/9886
	51/9886
	24/9886
	9/9886

	
	HR (95%CI)
	1.38 (1.20-1.59)
	1.19 (0.98-1.46)
	2.52 (1.44-4.41)
	1.07 (0.70-1.63)
	1.98 (1.13-3.46)
	3.95 (2.00-7.81)
	1.73 (1.18-2.53)
	1.12 (0.68-1.84)
	2.28 (0.88-5.92)

	MUNA
	Case/total
	429/8414
	204/8414
	29/8414
	53/8414
	33/8414
	34/8414
	63/8414
	36/8414
	11/8414

	
	HR (95%CI)
	1.69 (1.48-1.93)
	1.51 (1.26-1.83)
	2.02 (1.14-3.57)
	1.52 (1.04-2.22)
	2.19 (1.28-3.75)
	4.60 (2.37-8.93)
	2.10 (1.46-3.03)
	1.67 (1.06-2.61)
	2.77 (1.08-7.13)

	MUNW
	Case/total
	516/10785
	249/10785
	49/10785
	61/10785
	30/10785
	28/10785
	71/10785
	40/10785
	6/10785

	
	HR (95%CI)
	1.52 (1.34-1.72)
	1.38 (1.15-1.64)
	2.63 (1.57-4.41)
	1.32 (0.92-1.90)
	1.52 (0.88-2.64)
	2.89 (1.46-5.71)
	1.77 (1.24-2.53)
	1.35 (0.87-2.08)
	1.25 (0.43-3.64)

	MUOP
	Case/total
	173/4450
	77/4450
	16/4450
	23/4450
	12/4450
	15/4450
	22/4450
	15/4450
	2/4450

	
	HR (95%CI)
	1.57 (1.32-1.87)
	1.30 (1.00-1.68)
	2.92 (1.52-5.62)
	1.69 (1.04-2.74)
	1.95 (0.97-3.93)
	4.81 (2.25-10.31)
	1.65 (1.00-2.71)
	1.54 (0.86-2.78)
	1.05 (0.22-4.97)

	MUOS
	Case/total
	265/5924
	113/5924
	28/5924
	31/5924
	25/5924
	14/5924
	47/5924
	14/5924
	3/5924

	
	HR (95%CI)
	1.95 (1.67-2.26)
	1.55 (1.24-1.93)
	4.19 (2.37-7.40)
	1.83 (1.18-2.84)
	3.19 (1.80-5.63)
	3.55 (1.64-7.70)
	2.80 (1.89-4.14)
	1.15 (0.63-2.11)
	1.24 (0.33-4.70)

	MUOA
	Case/total
	291/5128
	131/5128
	30/5128
	27/5128
	28/5128
	26/5128
	51/5128
	13/5128
	3/5128

	
	HR (95%CI)
	1.99 (1.72-2.31)
	1.70 (1.38-2.11)
	3.80 (2.16-6.68)
	1.42 (0.90-2.25)
	3.09 (1.77-5.40)
	5.93 (2.97-11.82)
	[bookmark: _Hlk147592481]2.91 (1.98-4.28)
	1.05 (0.56-1.96)
	1.31 (0.34-5.02)

	MUOW
	Case/total
	418/7253
	199/7253
	48/7253
	43/7253
	30/7253
	25/7253
	68/7253
	25/7253
	6/7253

	
	HR (95%CI)
	1.91 (1.67-2.19)
	1.72 (1.43-2.08)
	4.03 (2.39-6.78)
	1.52 (1.02-2.27)
	2.27 (1.31-3.94)
	3.88 (1.93-7.78)
	2.61 (1.82-3.74)
	1.31 (0.80-2.17)
	1.78 (0.61-5.23)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). 
[bookmark: _Hlk153466544]Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.


Table S11. Association between metabolic-obesity-body shape phenotypes with risk of ORC incidence in women.
	
	
	[bookmark: OLE_LINK30]ORC
	[bookmark: OLE_LINK173][bookmark: _Hlk149316181][bookmark: OLE_LINK93]Colorectal cancer
	Liver cancer
	Pancreatic cancer
	Esophageal adenocarcinoma
	Gastric cardia cancer
	Renal cancer
	[bookmark: _Hlk149316244]Multiple myeloma
	[bookmark: _Hlk149316200]Thyroid cancer
	Ovarian cancer
	Endometrial cancer
	[bookmark: _Hlk149316218]Postmenopausal breast cancer

	MHNP
	Case/total
	1418/27903
	280/27903
	26/27903
	55/27903
	6/27903
	8/27903
	49/27903
	55/27903
	37/27903
	134/27903
	121/27903
	698/17368

	
	HR (95%CI)
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref

	MHNS
	Case/total
	1172/23799
	241/23799
	30/23799
	59/23799
	10/23799
	9/23799
	42/23799
	43/23799
	32/23799
	121/23799
	97/23799
	536/14157

	
	HR (95%CI)
	1.02 (0.95-1.11)
	1.03 (0.87-1.23)
	1.39 (0.82-2.36)
	1.30 (0.90-1.88)
	1.93 (0.70-5.31)
	1.37 (0.53-3.56)
	1.04 (0.69-1.57)
	0.92 (0.61-1.38)
	0.97 (0.60-1.57)
	1.09 (0.85-1.39)
	0.98 (0.75-1.28)
	0.96 (0.85-1.07)

	MHNA
	Case/total
	875/13973
	195/13973
	15/13973
	38/13973
	7/13973
	9/13973
	27/13973
	24/13973
	18/13973
	78/13973
	79/13973
	422/9829

	
	HR (95%CI)
	1.10 (1.01-1.19)
	1.26 (1.05-1.51)
	1.01 (0.53-1.91)
	1.17 (0.77-1.77)
	1.93 (0.65-5.77)
	1.94 (0.75-5.05)
	0.96 (0.60-1.54)
	0.80 (0.49-1.29)
	0.97 (0.55-1.71)
	1.13 (0.85-1.49)
	1.30 (0.98-1.73)
	1.06 (0.93-1.19)

	MHNW
	Case/total
	1190/19244
	250/19244
	31/19244
	43/19244
	8/19244
	7/19244
	30/19244
	34/19244
	18/19244
	106/19244
	109/19244
	596/14141

	
	HR (95%CI)
	1.06 (0.98-1.14)
	1.14 (0.96-1.35)
	1.47 (0.87-2.47)
	0.93 (0.62-1.39)
	1.61 (0.56-4.64)
	1.07 (0.39-2.96)
	0.75 (0.48-1.19)
	0.79 (0.52-1.22)
	0.70 (0.40-1.23)
	1.07 (0.83-1.39)
	1.21 (0.93-1.57)
	1.03 (0.92-1.15)

	MHOP
	Case /total
	232/3774
	42/3774
	6/3774
	13/3774
	1/3774
	1/3774
	9/3774
	6/3774
	8/3774
	25/3774
	32/3774
	99/2342

	
	HR (95%CI)
	1.18 (1.02-1.35)
	1.09 (0.78-1.51)
	1.61 (0.66-3.93)
	1.75 (0.95-3.21)
	1.24 (0.15-10.32)
	0.81 (0.10-6.49)
	1.10 (0.52-2.33)
	0.79 (0.34-1.84)
	1.41 (0.65-3.05)
	1.40 (0.91-2.15)
	1.78 (1.20-2.64)
	1.07 (0.86-1.32)

	MHOS
	Case/total
	177/2951
	27/2951
	1/2951
	6/2951
	1/2951
	2/2951
	4/2951
	6/2951
	6/2951
	20/2951
	30/2951
	86/1685

	
	HR (95%CI)
	1.26 (1.07-1.47)
	0.94 (0.63-1.39)
	0.35 (0.05-2.59)
	1.07 (0.46-2.50)
	1.56 (0.19-13.04)
	2.09 (0.44-9.91)
	0.71 (0.26-1.98)
	1.02 (0.44-2.37)
	1.34 (0.56-3.19)
	1.47 (0.92-2.36)
	2.35 (1.57-3.51)
	1.32 (1.05-1.65)

	MHOA
	Case/total
	178/2459
	34/2459
	4/2459
	6/2459
	0/2459
	1/2459
	7/2459
	7/2459
	6/2459
	19/2459
	21/2459
	76/1631

	
	HR (95%CI)
	1.27 (1.09-1.49)
	1.28 (0.89-1.83)
	1.47 (0.51-4.23)
	1.09 (0.47-2.54)
	/
	1.12 (0.14-8.97)
	1.33 (0.60-2.94)
	1.28 (0.58-2.82)
	1.61 (0.68-3.85)
	1.56 (0.97-2.53)
	1.88 (1.18-2.99)
	1.16 (0.91-1.47)

	MHOW
	Case/total
	283/3705
	45/3705
	7/3705
	16/3705
	5/3705
	3/3705
	12/3705
	14/3705
	5/3705
	20/3705
	42/3705
	132/2748

	
	HR (95%CI)
	1.19 (1.05-1.36)
	1.04 (0.76-1.43)
	1.58 (0.68-3.66)
	1.77 (1.01-3.10)
	4.99 (1.503-16.54)
	2.02 (0.53-7.66)
	1.41 (0.75-2.66)
	1.62 (0.90-2.94)
	0.92 (0.36-2.36)
	1.04 (0.65-1.67)
	2.27 (1.59-3.23)
	1.21 (1.00-1.46)

	MUNP
	Case/total
	213/2850
	29/2850
	3/2850
	9/2850
	2/2850
	2/2850
	7/2850
	8/2850
	5/2850
	14/2850
	20/2850
	119/2433

	
	HR (95%CI)
	1.08 (0.94-1.25)
	0.78 (0.53-1.14)
	0.77 (0.23-2.54)
	1.07 (0.53-2.17)
	2.22 (0.44-11.06)
	1.68 (0.36-7.97)
	0.97 (0.44-2.15)
	0.91 (0.41-2.00)
	1.25 (0.49-3.21)
	0.87 (0.50-1.50)
	1.34 (0.84-2.16)
	1.19 (0.98-1.45)

	MUNS
	Case/total
	271/3700
	65/3700
	9/3700
	23/3700
	1/3700
	4/3700
	9/3700
	2/3700
	5/3700
	16/3700
	22/3700
	129/3074

	
	HR (95%CI)
	1.10 (0.97-1.26)
	1.36 (1.04-1.79)
	1.83 (0.85-3.92)
	2.23 (1.37-3.63)
	0.87 (0.10-7.25)
	2.69 (0.81-8.99)
	1.00 (0.49-2.04)
	0.21 (0.05-0.87)
	0.97 (0.38-2.48)
	0.79 (0.47-1.33)
	1.16 (0.73-1.85)
	1.02 (0.85-1.24)

	MUNA
	Case/total
	468/6045
	84/6046
	11/6046
	26/6046
	4/6046
	2/6046
	25/6046
	12/6046
	11/6046
	31/6046
	44/6046
	237/5299

	
	HR (95%CI)
	1.10 (0.99-1.22)
	1.04 (0.81-1.33)
	1.29 (0.63-2.62)
	1.41 (0.88-2.26)
	1.97 (0.55-7.06)
	0.75 (0.16-3.58)
	1.56 (0.96-2.54)
	0.74 (0.39-1.39)
	1.26 (0.63-2.51)
	0.92 (0.62-1.36)
	1.46 (1.03-2.07)
	1.10 (0.95-1.27)

	MUNW
	Case/total
	465/5245
	85/5245
	15/5245
	25/5245
	3/5245
	5/5245
	21/5245
	17/5245
	5/5245
	31/5245
	37/5245
	241/4752

	
	HR (95%CI)
	1.22 (1.10-1.36)
	1.16 (0.91-1.49)
	1.96 (1.03-3.73)
	1.50 (0.93-2.42)
	1.66 (0.41-6.71)
	2.09 (0.68-6.45)
	1.46 (0.87-2.45)
	1.14 (0.66-1.99)
	0.67 (0.26-1.72)
	1.02 (0.69-1.51)
	1.33 (0.91-1.92)
	1.23 (1.06-1.43)

	MUOP
	Case/total
	258/3039
	39/3039
	4/3039
	9/3039
	3/3039
	7/3039
	24/3039
	5/3039
	4/3039
	11/3039
	61/3039
	105/2298

	
	HR (95%CI)
	1.24 (1.09-1.42)
	1.11 (0.79-1.55)
	1.08 (0.38-3.12)
	1.224 (0.60-2.49)
	3.68 (0.91-14.90)
	5.66 (2.02-15.83)
	3.41 (2.08-5.60)
	0.70 (0.28-1.76)
	0.85 (0.30-2.40)
	0.70 (0.38-1.29)
	3.89 (2.85-5.32)
	1.12 (0.91-1.38)

	MUOS
	Case/total
	246/2706
	43/2706
	6/2706
	9/2706
	3/2706
	5/2706
	7/2706
	8/2706
	3/2706
	21/2706
	52/2706
	107/1974

	
	HR (95%CI)
	1.52 (1.33-1.74)
	1.40 (1.01-1.94)
	1.84 (0.75-4.49)
	1.42 (0.70-2.87)
	3.98 (0.99-16.09)
	4.52 (1.46-13.98)
	1.12 (0.51-2.49)
	1.27 (0.60-2.69)
	0.74 (0.23-2.40)
	1.53 (0.96-2.43)
	3.92 (2.82-5.46)
	1.39 (1.13-1.70)

	MUOA
	Case/total
	364/4036
	70/4036
	11/4036
	16/4036
	3/4036
	6/4036
	23/4036
	10/4036
	4/4036
	31/4036
	48/4036
	158/3224

	
	HR (95%CI)
	1.34 (1.19-1.51)
	1.40 (1.07-1.82)
	2.05 (1.01-4.20)
	1.48 (0.84-2.60)
	2.46 (0.60-9.98)
	3.24 (1.10-9.50)
	2.24 (1.35-3.70)
	0.97 (0.49-1.92)
	0.65 (0.23-1.84)
	1.43 (0.96-2.13)
	2.33 (1.66-3.27)
	1.23 (1.03-1.46)

	MUOW
	Case/total
	523/5618
	91/5618
	22/5618
	39/5618
	8/5618
	8/5618
	26/5618
	10/5618
	6/5618
	46/5618
	90/5618
	210/4735

	
	HR (95%CI)
	1.33 (1.20-1.48)
	1.25 (0.98-1.59)
	2.78 (1.55-4.97)
	2.48 (1.63-3.77)
	4.36 (1.4-12.89)
	2.91 (1.07-7.93)
	1.70 (1.05-2.77)
	0.68 (0.34-1.35)
	0.69 (0.29-1.66)
	1.50 (1.06-2.11)
	3.00 (2.27 3.97)
	1.09 (0.93-1.28)


[bookmark: _Hlk140662144]Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes), menarche(continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes).
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.

Table S12. Association between metabolic-anthropometric phenotypes with ORC after excluding those developed ORC or died within 2 years of follow-up.
	
	Men, HR (95%CI)
	Women, HR (95%CI)

	Metabolic-obesity phenotypes

	MHN 
	ref
	ref

	MHO
	1.37 (1.24-1.52)
	1.18 (1.09-1.28)

	MUN
	1.21 (1.13-1.30)
	1.07 (1.00-1.14)

	MUO
	1.58 (1.46-1.71)
	1.32 (1.23-1.41)

	Metabolic-body shape phenotypes

	MHP
	ref
	ref

	MHS
	1.10 (0.98-1.24)
	1.02 (0.94-1.10)

	MHA
	1.44 (1.27-1.63)
	1.10 (1.01-1.19)

	MHW
	1.22 (1.09-1.36)
	1.07 (0.99-1.15)

	MUP
	1.25 (1.09-1.44)
	1.12 (1.01-1.26)

	MUS
	1.45 (1.28-1.63)
	1.22 (1.09-1.36)

	MUA
	1.67 (1.48-1.88)
	1.17 (1.07-1.28)

	MUW
	1.52 (1.36-1.70)
	1.24 (1.14-1.35)

	Metabolic-obesity-body shape phenotypes

	MHNP
	ref
	ref

	MHNS
	1.12 (0.98-1.27)
	1.01 (0.93-1.10)

	MHNA
	1.46 (1.26-1.67)
	1.09 (1.00-1.20)

	MHNW
	1.26 (1.11-1.43)
	1.07 (0.99-1.16)

	MHOP
	1.54 (1.24-1.93)
	1.19 (1.03-1.39)

	MHOS
	1.57 (1.27-1.93)
	1.29 (1.09-1.52)

	MHOA
	1.98 (1.60-2.45)
	1.30 (1.10-1.53)

	MHOW
	1.54 (1.27-1.86)
	1.18 (1.02-1.35)

	MUNP
	1.16 (0.97-1.38)
	1.04 (0.89-1.22)

	MUNS
	1.33 (1.14-1.54)
	1.10 (0.96-1.27)

	MUNA
	1.67 (1.45-1.92)
	1.07 (0.95-1.20)

	MUNW
	1.49 (1.30-1.71)
	1.19 (1.06-1.34)

	MUOP
	1.64 (1.37-1.97)
	1.27 (1.10-1.46)

	MUOS
	1.97 (1.68-2.31)
	1.47 (1.26-1.70)

	MUOA
	2.02 (1.73-2.36)
	1.41 (1.24-1.59)

	MUOW
	1.87 (1.62-2.16)
	1.36 (1.21-1.51)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes), menarche(continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer; P, pear shape; HR, hazard ratio; S, slim shape; W, wide shape.
Table S13 Association between metabolic-obesity phenotypes with risk of ORC incidence using Fine & Gray models for competing risk.
	
	Men
	
	Women

	
	MHN
	MHO
	MUN
	MUO
	
	MHN
	MHO
	MUN
	MUO

	ORC
	HR (95%CI)
	ref
	1.36 (1.23 1.50)
	1.21 (1.13-1.30)
	1.56 (1.45-1.68)
	
	ref
	1.17 (1.09-1.26)
	1.09 (1.02-1.15)
	1.30 (1.22-1.38)

	Colorectal cancer
	HR (95%CI)
	ref
	1.12 (0.97-1.30)
	1.14 (1.04-1.26)
	1.40 (1.25-1.55)
	
	ref
	0.99 (0.83-1.18)
	1.00 (0.87-1.15)
	1.17 (1.01-1.36)

	Liver cancer
	HR (95%CI)
	ref
	1.63 (1.12-2.37)
	1.61 (1.25-2.08)
	2.59 (2.00-3.35)
	
	ref
	1.07 (0.65-1.77)
	1.23 (0.84-1.80)
	1.72 (1.21-2.46)

	Pancreatic cancer
	HR (95%CI)
	ref
	1.65 (1.26-2.17)
	1.22 (1.00-1.48)
	1.49 (1.19-1.86)
	
	ref
	1.36 (0.97-1.92)
	1.41 (1.08-1.83)
	1.65 (1.26-2.18)

	Esophageal adenocarcinoma
	HR (95%CI)
	ref
	2.90 (2.12-3.97)
	1.53 (1.17-1.99)
	2.13 (1.61-2.82)
	
	ref
	1.44 (0.63-3.28)
	1.07 (0.52-2.20)
	2.32 (1.17-4.59)

	Gastric cardia cancer
	HR (95%CI)
	ref
	2.37 (1.63-3.43)
	1.74 (1.31-2.31)
	2.18 (1.61-2.97)
	
	ref
	1.19 (0.52-2.72)
	1.31 (0.69-2.51)
	2.92 (1.65-5.17)

	Renal cancer
	HR (95%CI)
	ref
	1.57 (1.23-2.00)
	1.24 (1.04-1.48)
	1.74 (1.44-2.11)
	
	ref
	1.23 (0.84-1.82)
	1.41 (1.03-1.92)
	2.19 (1.63-2.93)

	Multiple myeloma
	HR (95%CI)
	ref
	1.06 (0.75-1.50)
	1.03 (0.82-1.29)
	0.95 (0.72-1.26)
	
	ref
	1.34 (0.91-1.97)
	0.88 (0.61-1.26)
	0.96 (0.64-1.43)

	Thyroid cancer
	HR (95%CI)
	ref
	0.85 (0.35-2.04)
	1.44 (0.88-2.34)
	1.01 (0.53-1.90)
	
	ref
	1.41 (0.89-2.23)
	1.12 (0.72-1.75)
	0.78 (0.46-1.33)

	Ovarian cancer
	HR (95%CI)
	/
	/
	/
	/
	
	ref
	1.26 (0.99-1.60)
	0.85 (0.68-1.08)
	1.25 (1.00-1.56)

	Endometrial cancer
	HR (95%CI)
	/
	/
	/
	/
	
	ref
	1.89 (1.54-2.32)
	1.22 (0.99-1.50)
	2.87 (2.42-3.38)

	Postmenopausal breast cancer
	HR (95%CI)
	/
	/
	/
	/
	
	ref
	1.17(1.05-1.31)
	1.13(1.03-1.23)
	1.17(1.06-1.28)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: CI, confidence interval; HR, hazard ration; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer. 






Table S14 Association between metabolic-body shape phenotypes with risk of ORC incidence using Fine & Gray models for competing risk.
	
	
	MHP
	MHS
	MHA
	MHW
	MUP
	MUS
	MUA
	MUW

	Men
	
	
	
	
	
	
	
	
	

	ORC
	HR (95%CI)
	ref
	1.10 (0.99-1.23)
	1.45 (1.29-1.63)
	1.24 (1.11-1.38)
	1.24 (1.09-1.42)
	1.46 (1.30-1.64)
	1.64 (1.46-1.83)
	1.53 (1.37-1.70)

	Colorectal cancer
	HR (95%CI)
	ref
	1.00 (0.86-1.18)
	1.31 (1.10-1.54)
	1.19 (1.03-1.39)
	1.08 (0.89-1.30)
	1.27 (1.08-1.50)
	1.50 (1.28-1.77)
	1.44 (1.24-1.68)

	Liver cancer
	HR (95%CI)
	ref
	1.27 (0.76-2.11)
	2.04 (1.24-3.37)
	1.62 (1.02-2.58)
	2.19 (1.31-3.67)
	2.84 (1.78-4.53)
	2.38 (1.48-3.80)
	2.86 (1.84-4.44)

	Pancreatic cancer
	HR (95%CI)
	ref
	1.00 (0.72-1.38)
	1.26 (0.90-1.77)
	1.01 (0.74-1.37)
	1.25 (0.87-1.79)
	1.21 (0.86-1.69)
	1.31 (0.95-1.82)
	1.25 (0.91-1.70)

	Esophageal adenocarcinoma
	HR (95%CI)
	ref
	0.89 (0.55-1.41)
	1.52 (0.96-2.40)
	1.27 (0.83-1.94)
	1.39 (0.85-2.27)
	1.75 (1.14-2.68)
	1.79 (1.17-2.73)
	1.30 (0.85-1.98)

	Gastric cardia cancer
	HR (95%CI)
	ref
	1.17 (0.66-2.08)
	2.45 (1.43-4.22)
	1.91 (1.14-3.18)
	2.27 (1.28-4.02)
	2.46 (1.45-4.17)
	3.23 (1.94-5.37)
	2.09 (1.24-3.52)

	Renal cancer
	HR (95%CI)
	ref
	1.34 (1.00-1.80)
	1.68 (1.22-2.31)
	1.37 (1.02-1.83)
	1.31 (0.91-1.87)
	1.78 (1.31-2.41)
	1.98 (1.46-2.67)
	1.75 (1.31-2.33)

	Multiple myeloma
	HR (95%CI)
	ref
	1.44 (1.00-2.07)
	1.54 (1.03-2.31)
	1.29 (0.90-1.85)
	1.31 (0.84-2.04)
	1.12 (0.73-1.72)
	1.40 (0.93-2.11)
	1.31 (0.90-1.91)

	Thyroid cancer
	HR (95%CI)
	ref
	1.36 (0.61-3.06)
	1.41 (0.54-3.65)
	1.23 (0.53-2.85)
	1.39 (0.53-3.64)
	1.73 (0.75-4.00)
	2.00 (0.86-4.66)
	1.34 (0.56-3.18)

	Women
	
	
	
	
	
	
	
	
	

	ORC
	HR (95%CI)
	ref
	1.03 (0.96-1.10)
	1.10 (1.02-1.18)
	1.06 (0.99-1.13)
	1.14 (1.03-1.26)
	1.24 (1.12-1.36)
	1.15 (1.06-1.25)
	1.24 (1.14-1.34)

	Colorectal cancer
	HR (95%CI)
	ref
	1.01 (0.86-1.19)
	1.25 (1.05-1.48)
	1.11 (0.95-1.30)
	0.93 (0.71-1.20)
	1.36 (1.09-1.69)
	1.15 (0.95-1.40)
	1.18 (0.98-1.43)

	Liver cancer
	HR (95%CI)
	ref
	1.18 (0.72-1.94)
	1.00 (0.57-1.77)
	1.37 (0.86-2.20)
	0.85 (0.38-1.93)
	1.69 (0.91-3.12)
	1.45 (0.84-2.52)
	2.18 (1.36-3.49)

	Pancreatic cancer
	HR (95%CI)
	ref
	1.17 (0.83-1.64)
	1.06 (0.72-1.54)
	0.97 (0.69-1.38)
	1.04 (0.62-1.75)
	1.74 (1.14-2.64)
	1.29 (0.88-1.91)
	1.78 (1.25-2.52)

	Esophageal adenocarcinoma
	HR (95%CI)
	ref
	1.84 (0.71-4.77)
	1.60 (0.57-4.53)
	2.10 (0.84-5.24)
	2.80 (0.87-9.03)
	2.01 (0.59-6.93)
	2.05 (0.73-5.82)
	2.86 (1.09-7.52)

	Gastric cardia cancer
	HR (95%CI)
	ref
	1.50 (0.62-3.62)
	1.85 (0.76-4.50)
	1.27 (0.51-3.14)
	3.76 (1.48-9.55)
	3.50 (1.39-8.82)
	1.78 (0.68-4.71)
	2.52 (1.06-5.99)

	Renal cancer
	HR (95%CI)
	ref
	0.98 (0.67-1.45)
	1.01 (0.66-1.54)
	0.85 (0.57-1.27)
	2.13 (1.37-3.34)
	1.02 (0.59-1.79)
	1.77 (1.19-2.65)
	1.54 (1.03-2.30)

	Multiple myeloma
	HR (95%CI)
	ref
	0.95 (0.65-1.40)
	0.89 (0.58-1.37)
	0.95 (0.65-1.40)
	0.83 (0.44-1.55)
	0.64 (0.33-1.27)
	0.84 (0.51-1.38)
	0.92 (0.57-1.48)

	Thyroid cancer
	HR (95%CI)
	ref
	0.96 (0.62-1.49)
	1.02 (0.62-1.66)
	0.70 (0.42-1.14)
	0.97 (0.47-2.01)
	0.81 (0.38-1.73)
	0.94 (0.53-1.67)
	0.63 (0.32-1.24)

	Ovarian cancer
	HR (95%CI)
	ref
	1.08 (0.86-1.35)
	1.14 (0.88-1.47)
	1.02 (0.80-1.29)
	0.74 (0.48-1.13)
	1.03 (0.72-1.47)
	1.06 (0.78-1.43)
	1.19 (0.89-1.57)

	Endometrial cancer
	HR (95%CI)
	ref
	1.04 (0.82-1.31)
	1.27 (0.99-1.64)
	1.27 (1.01-1.59)
	2.37 (1.80-3.12)
	2.08 (1.57-2.76)
	1.62 (1.25-2.12)
	1.95 (1.53-2.48)

	Postmenopausal breast cancer
	HR (95%CI)
	ref
	0.99 (0.89-1.10)
	1.06 (0.95-1.19)
	1.05 (0.94-1.16)
	1.15 (0.99-1.33)
	1.15 (0.99-1.33)
	1.13 (1.00-1.27)
	1.14 (1.01-1.28)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). Additional adjustments were made for menarche (continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes) in women.
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.
Table S15. Association between metabolic-obesity-body shape phenotypes with risk of ORC incidence in men using Fine & Gray models for competing risk.
	
	
	ORC
	Colorectal cancer
	Liver cancer
	Pancreatic cancer
	Esophageal adenocarcinoma
	Gastric cardia cancer
	Renal cancer
	Multiple myeloma
	Thyroid cancer

	MHNP
	HR (95%CI)
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref

	MHNS
	HR (95%CI)
	1.11 (0.98-1.26)
	0.98 (0.83-1.17)
	1.12 (0.62-2.02)
	1.04 (0.73-1.50)
	0.87 (0.48-1.57)
	1.52 (0.74-3.13)
	1.43 (1.02-2.02)
	1.41 (0.95-2.09)
	1.59 (0.66-3.83)

	MHNA
	HR (95%CI)
	1.47 (1.29-1.68)
	1.33 (1.11-1.60)
	1.77 (0.99-3.15)
	1.15 (0.78-1.70)
	1.83 (1.06-3.17)
	3.15 (1.58-6.287)
	1.78 (1.24-2.58)
	1.62 (1.05-2.49)
	1.62 (0.57-4.59)

	MHNW
	HR (95%CI)
	1.27 (1.13-1.43)
	1.21 (1.03-1.42)
	1.78 (1.07-2.96)
	0.99 (0.70-1.40)
	1.27 (0.75-2.15)
	2.50 (1.30-4.81)
	1.55 (1.11-2.15)
	1.21 (0.82-1.79)
	1.34 (0.53-3.42)

	MHOP
	HR (95%CI)
	1.50 (1.21-1.85)
	1.14 (0.83-1.57)
	1.51 (0.57-4.00)
	1.62 (0.90-2.91)
	3.50 (1.78-6.90)
	4.70 (1.98-11.18)
	2.23 (1.33-3.75)
	0.93 (0.39-2.20)
	1.58 (0.34-7.47)

	MHOS
	HR (95%CI)
	1.57 (1.29-1.91)
	1.26 (0.94-1.69)
	2.69 (1.27-5.73)
	1.33 (0.73-2.43)
	3.04 (1.54-6.00)
	3.18 (1.25-8.09)
	2.31 (1.41-3.78)
	1.52 (0.78-2.95)
	0.73 (0.09-5.86)

	MHOA
	HR (95%CI)
	1.89 (1.54-2.32)
	1.34 (0.98-1.84)
	4.13 (2.06-8.28)
	2.40 (1.42-4.05)
	3.04 (1.50-6.38)
	6.26 (2.75-14.25)
	2.74 (1.64-4.59)
	1.14 (0.47-2.63)
	1.04 (0.13-8.69)

	MHOW
	HR (95%CI)
	1.58 (1.32-1.89)
	1.27 (0.97-1.65)
	1.49 (0.66-3.36)
	1.64 (1.00-2.67)
	3.98 (2.21-7.16)
	4.83 (2.23-10.52)
	1.82 (1.11-2.99)
	1.64 (0.91-2.95)
	1.26 (0.26-6.03)

	MUNP
	HR (95%CI)
	1.18 (1.00-1.40)
	0.99 (0.78-1.25)
	2.02 (1.07-3.83)
	1.17 (0.74-1.85)
	1.87 (1.00-3.49)
	2.57 (1.15-5.73)
	1.47 (0.94-2.50)
	1.16 (0.67-2.01)
	1.82 (0.59-5.58)

	MUNS
	HR (95%CI)
	1.36 (1.18-1.57)
	1.18 (0.96-1.44)
	2.48 (1.41-4.34)
	1.05 (0.70-1.61)
	1.95 (1.121-3.40)
	3.89 (1.97-7.67)
	1.70 (1.16-2.50)
	1.10 (0.67-1.82)
	2.26 (0.87-5.86)

	MUNA
	HR (95%CI)
	1.65 (1.44-1.88)
	1.47 (1.22-1.78)
	1.92 (1.10-3.43)
	1.46 (1.00-2.14)
	2.13 (1.24-3.65)
	4.46 (2.30-8.66)
	2.04 (1.41-2.94)
	1.61 (1.02-2.55)
	2.71 (1.04-7.12)

	MUNW
	HR (95%CI)
	1.49 (1.30-1.85)
	1.35 (1.13-1.61)
	2.57 (1.53-4.29)
	1.29 (0.89-1.86)
	1.49 (0.86-2.58)
	2.82 (1.42-5.59)
	1.73 (1.22-2.47)
	1.32 (0.85-2.05)
	1.23 (0.42-3.63)

	MUOP
	HR (95%CI)
	1.55 (1.30-1.85)
	1.27 (0.98-1.65)
	2.85 (1.49-5.48)
	1.65 (1.02-2.68)
	1.92 (0.95-3.86)
	4.74 (2.22-10.14)
	1.62 (0.98-2.67)
	1.52 (0.84-2.73)
	1.03 (0.22-4.83)

	MUOS
	HR (95%CI)
	1.91 (1.64-2.23)
	1.52 (1.21-1.90)
	4.08 (2.30-7.24)
	1.79 (1.15-2.77)
	3.12 (1.77-5.50)
	3.47 (1.60-7.53)
	2.74 (1.85-4.06)
	1.13 (0.61-2.06)
	1.22 (0.33-4.57)

	MUOA
	HR (95%CI)
	1.93 (1.67-2.24)
	1.65 (1.33-2.04)
	3.64 (2.07-6.40)
	1.36 (0.86-2.16)
	2.99 (1.71-5.23)
	5.72 (2.87-11.41)
	2.80 (1.90-4.12)
	1.00 (0.54-1.89)
	1.27 (0.33-4.93)

	MUOW
	HR (95%CI)
	1.86 (1.63-2.13)
	1.67 (1.38-2.02)
	3.87 (2.30-6.52)
	1.47 (0.98-2.19)
	2.20 (1.26-3.82)
	3.75 (1.87-7.54)
	2.52 (1.76-3.62)
	1.27 (0.78-2.08)
	1.73 (0.58-5.23)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes). 
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.


Table S16. Association between metabolic-obesity-body shape phenotypes with risk of ORC incidence in women using Fine & Gray models for competing risk.
	
	
	ORC
	Colorectal cancer
	Liver cancer
	Pancreatic cancer
	Esophageal adenocarcinoma
	Gastric cardia cancer
	Renal cancer
	Multiple myeloma
	Thyroid cancer
	Ovarian cancer
	Endometrial cancer
	Postmenopausal breast cancer

	MHNP
	HR (95%CI)
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref
	ref

	MHNS
	HR (95%CI)
	1.02 (0.95-1.10)
	1.03 (0.87-1.23)
	1.39 (0.82-2.35)
	1.30 (0.90-1.87)
	1.92 (0.69-5.34)
	1.37 (0.52-3.55)
	1.03 (0.68-1.56)
	0.92 (0.61-1.38)
	0.97 (0.60-1.57)
	1.09 (0.85-1.39)
	0.98 (0.75-1.28)
	0.95 (0.85-1.07)

	MHNA
	HR (95%CI)
	1.09 (1.01 1.19)
	1.26 (1.05-1.51)
	1.00 (0.53-1.90)
	1.16 (0.77-1.75)
	1.92 (0.65-5.68)
	1.93 (0.75-4.94)
	0.96 (0.60-1.54)
	0.79 (0.49-1.28)
	0.97 (0.55-1.70)
	1.12 (0.85-1.49)
	1.30 (0.98-1.73)
	1.05 (0.93-1.19)

	MHNW
	HR (95%CI)
	1.05 (0.98 1.14)
	1.14 (0.96-1.35)
	1.46 (0.86-2.46)
	0.93 (0.62-1.38)
	1.60 (0.56-4.55)
	1.06 (0.38-2.94)
	0.75 (0.48-1.18)
	0.79 (0.51-1.22)
	0.70 (0.40-1.22)
	1.07 (0.83-1.38)
	1.21 (0.93-1.57)
	1.02 (0.92-1.14)

	MHOP
	HR (95%CI)
	1.17 (1.03-1.34)
	1.08 (0.78-1.51)
	1.61 (0.66-3.94)
	1.74 (0.95-3.20)
	1.23 (0.15-10.18)
	0.81 (0.10-6.47)
	1.10 (0.52-2.31)
	0.79 (0.34-1.82)
	1.41 (0.64-3.10)
	1.40 (0.91-2.15)
	1.78 (1.20-2.64)
	1.06 (0.86-1.31)

	MHOS
	HR (95%CI)
	1.25 (1.08-1.46)
	0.94 (0.63-1.39)
	0.35 (0.05-2.58)
	1.07 (0.46-2.49)
	1.56 (0.19-12.86)
	2.09 (0.45-9.85)
	0.71 (0.26-1.98)
	1.02 (0.43-2.40)
	1.34 (0.55-3.25)
	1.47 (0.91-2.37)
	2.35 (1.58-3.51)
	1.32 (1.05-1.65)

	MHOA
	HR (95%CI)
	1.27 (1.09-1.48)
	1.27 (0.89-1.81)
	1.46 (0.51-4.18)
	1.08 (0.47-2.52)
	/
	1.10 (0.14-8.54)
	1.32 (0.59-2.94)
	1.27 (0.57-2.82)
	1.61 (0.68-3.79)
	1.56 (0.96-2.52)
	1.87 (1.17-2.99)
	1.16 (0.91-1.47)

	MHOW
	HR (95%CI)
	1.19 (1.05-1.35)
	1.03 (0.75-1.42)
	1.56 (0.68-3.60)
	1.75 (1.01-3.06)
	4.99 (1.50-16.54)
	1.99 (0.51-7.72)
	1.39 (0.74-2.61)
	1.61 (0.89-2.93)
	0.92 (0.35-2.37)
	1.03 (0.64-1.66)
	2.26 (1.59-3.20)
	1.20 (0.10-1.45)

	MUNP
	HR (95%CI)
	1.08 (0.94-1.25)
	0.77 (0.53-1.14)
	0.77 (0.23-2.54)
	1.07 (0.53-2.17)
	2.22 (0.45-11.03)
	1.68 (0.36-7.86)
	0.97 (0.44-2.15)
	0.91 (0.41-1.99)
	1.25 (0.49-3.20)
	0.86 (0.50-1.50)
	1.34 (0.83-2.16)
	1.19 (0.98-1.45)

	MUNS
	HR (95%CI)
	1.10 (0.97-1.25)
	1.36 (1.03-1.78)
	1.82 (0.85-3.86)
	2.21 (1.35-3.60)
	0.86 (0.11-7.04)
	2.66 (0.81-8.72)
	0.99 (0.49-2.01)
	0.21 (0.05-0.86)
	0.97 (0.38-2.46)
	0.78 (0.47-1.32)
	1.16 (0.73-1.85)
	1.02 (0.84-1.23)

	MUNA
	HR (95%CI)
	1.08 (0.98-1.20)
	1.03 (0.80-1.32)
	1.27 (0.62-2.59)
	1.39 (0.87-2.22)
	1.95 (0.56-6.83)
	0.75 (0.16-3.50)
	1.538 (0.93-2.53)
	0.73 (0.39-1.39)
	1.25 (0.64-2.43)
	0.91 (0.61-1.36)
	1.45 (1.03-2.06)
	1.09 (0.94-1.26)

	MUNW
	HR (95%CI)
	1.21 (1.09-1.35)
	1.15 (0.90-1.48)
	1.94 (1.02-3.70)
	1.48 (0.92-2.40)
	1.64 (0.41-6.55)
	2.06 (0.67-6.36)
	1.445 (0.86-2.43)
	1.13 (0.65-1.98)
	0.66 (0.26-1.70)
	1.01 (0.68-1.50)
	1.32 (0.91-1.91)
	1.22 (1.05-1.42)

	MUOP
	HR (95%CI)
	1.25 (1.09-1.42)
	1.11 (0.79-1.55)
	1.08 (0.38-3.11)
	1.22 (0.60-2.48)
	3.69 (0.89-15.24)
	5.65 (1.99-16.08)
	3.42 (2.08-5.61)
	0.70 (0.27-1.79)
	0.85 (0.30-2.41)
	0.70 (0.37-1.29)
	3.89 (2.85-5.33)
	1.12 (0.91-1.38)

	MUOS
	HR (95%CI)
	1.51 (1.32-1.74)
	1.39 (1.01-1.92)
	1.82 (0.74-4.48)
	1.40 (0.69-2.84)
	3.97 (0.96-16.51)
	4.49 (1.43-14.13)
	1.11 (0.50-2.46)
	1.26 (0.59-2.69)
	0.73 (0.22-2.40)
	1.52 (0.95-2.42)
	3.90 (2.80-5.42)
	1.38 (1.12-1.69)

	MUOA
	HR (95%CI)
	1.33 (1.19-1.49)
	1.39 (1.07-1.80)
	2.04 (1.00-4.14)
	1.47 (0.83-2.57)
	2.44 (0.59-10.05)
	3.19 (1.11-9.60)
	2.21 (1.33-3.68)
	0.96 (0.48-1.90)
	0.65 (0.23-1.82)
	1.42 (0.95-2.12)
	2.32 (1.65-3.26)
	1.22 (1.02-1.45)

	MUOW
	HR (95%CI)
	1.32 (1.20-1.46)
	1.23 (0.97-1.57)
	2.75 (1.57-4.80)
	2.45 (1.61-3.73)
	4.31 (1.47-12.69)
	2.86 (1.05-7.81)
	1.68 (1.03-2.75)
	0.67 (0.34-1.34)
	0.68 (0.29-1.63)
	1.48 (1.05-2.10)
	2.97 (2.24-3.92)
	1.08 (0.92 1.27)


Adjusted for age (continuous), Townsend deprivation index (in quintiles), ethnicity (White, Mixed, Asian, Black, Chinese, other), smoking status (never, previous, current, prefer not to answer), alcohol frequency (daily or almost daily, 3 or 4 times a week, 1 or 2 times a week, 1 to 3 times a month, special occasions only, never), physical activity level (low, moderate, high), family history of cancer (no, yes), menarche(continuous), menopausal status (no, yes), number of live births (=0, >0), number of stillbirths (no, yes), use of HRT (no, yes), oral contraceptive use (no, yes).
Abbreviations: A, apple shape; CI, confidence interval; MH, metabolically healthy; MU, metabolically unhealthy; N, non-obesity; O, obesity; ORC, obesity-related cancer; P, pear shape; HR, hazard ration; S, slim shape; W, wide shape.
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