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Supplementary text - search strategy 

PubMed search: 
(“body mass index” OR BMI OR overweight OR obesity OR anthropometry OR fatness OR “body fatness” OR “abdominal fatness” OR “abdominal obesity” OR “waist circumference” OR "hip circumference" OR “waist-to-hip ratio” OR adiposity OR "weight gain" OR "weight change" OR “weight loss” OR lifestyle OR life-style) 
AND 
aortic aneurysm





Embase search: 
1) (body mass index or BMI or overweight or obesity or anthropometry or fatness or body fatness or abdominal fatness or abdominal obesity or waist circumference or hip circumference or waist-to-hip ratio or adiposity or weight gain or weight change or weight loss or lifestyle or life-style).ab,ti.
2) body mass index/ or BMI/ or overweight/ or obesity/ or anthropometry/ or fatness/ or body fatness/ or abdominal fatness/ or abdominal obesity/ or waist circumference/ or hip circumference/ or waist-to-hip ratio/ or adiposity/ or weight gain/ or weight change/ or weight loss/ or lifestyle/ or life-style/
3) aortic aneurysm/
4) aortic aneurysm.ab,ti.
5) 1 or 2
6) 3 or 4
7) 5 and 6







Supplementary Table 1. List of excluded studies and exclusion reasons. 
	Exclusion reasons
	Reference number

	Abstract
	(1-6)

	Case-control study
	(7;8)

	Cross-sectional study
	(9-18)

	Duplicate
	(19-22)

	Genetic scores
	(23)

	Letter 
	(24)

	Mediation analysis
	(25)

	Meta-analysis
	(26-30)

	Modeling study/secular trend study
	(31-40)

	Mendelian Randomization study
	(41-47)

	Not relevant exposure
	(48-63)

	Patients 
	(64-67)

	Review 
	(68-75)

	Unspecific outcome
	(76-78)

	<3 categories of exposure
	(79-83)
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Supplementary Table 2. BMI and aortic aneurysm in the UK Biobank
	
	BMI, kg/m2
	
	

	Cut-offs
	<18.5
	18.5-<25.0
	25.0-<30.0
	30.0-<35.0
	35.0-<40.0
	≥40.0
	Ptrend

	Per 5 kg/m2


	Median
	17.88
	23.14
	27.20
	31.78
	36.75
	42.65
	
	

	Participants 
	2609
	161346
	210483
	86690
	24710
	9600
	
	495438

	Person-years (incidence)
	31032.7
	1991815.4
	2588847.4
	1058747.6
	300181.2
	115834.5
	
	6086458.8

	Person-years (mortality)
	31079.0
	1994650.8
	2594942.3
	1062011.6
	300944.8
	116033.5
	
	6099662.0

	Cases, AA (main analysis)
	14
	747
	1590
	840
	194
	62
	
	3447

	HR (95% CI), model 1
	1.35 (0.79-2.29)
	1.00
	1.19 (1.09-1.29)
	1.54 (1.39-1.70)
	1.49 (1.27-1.75)
	1.61 (1.24-2.09)
	<0.001
	1.18 (1.13-1.22)

	HR (95% CI), model 2
	1.32 (0.78-2.24)
	1.00
	1.18 (1.08-1.29)
	1.51 (1.36-1.67)
	1.45 (1.23-1.70)
	1.56 (1.20-2.02)
	<0.001
	1.16 (1.12-1.21)

	HR (95% CI), model 3
	1.14 (0.61-2.13)
	1.00
	1.20 (1.09-1.32)
	1.55 (1.39-1.72)
	1.45 (1.22-1.74)
	1.64 (1.23-2.19)
	<0.001
	1.18 (1.13-1.23)

	Cases, AA (excl. first 5 years)
	13
	566
	1208
	635
	127
	46
	
	2595

	HR (95% CI) 
	1.63 (0.94-2.83)
	1.00
	1.19 (1.08-1.32)
	1.52 (1.35-1.70)
	1.30 (1.07-1.57)
	1.65 (1.23-2.21)
	<0.001
	1.16 (1.11-1.21)

	Cases, AA, men
	5
	501
	1326
	707
	152
	45
	
	2736

	HR (95% CI)
	0.94 (0.39-2.28)
	1.00
	1.27 (1.15-1.41)
	1.65 (1.47-1.85)
	1.61 (1.34-1.94)
	1.80 (1.33-2.46)
	<0.001
	1.21 (1.16-1.27)

	Cases, AA, women
	9
	246
	264
	133
	42
	17
	
	711

	HR (95% CI)
	1.47 (0.75-2.86)
	1.00
	0.96 (0.80-1.14)
	1.12 (0.90-1.39)
	1.08 (0.77-1.51)
	1.10 (0.67-1.81)
	0.47
	1.03 (0.96-1.11)

	Cases, AA, never smokers
	-
	253
	461
	207
	37
	-
	
	980

	HR (95% CI) 
	1.05 (0.34-3.29)
	1.00
	1.23 (1.06-1.44)
	1.58 (1.31-1.90)
	1.19 (0.84-1.69)
	1.91 (1.19-3.06)
	<0.001
	1.18 (1.10-1.27)

	Cases, AA, former smokers
	-
	238
	753
	455
	121
	-
	
	1605

	HR (95% CI)
	2.26 (0.84-6.09)
	1.00
	1.31 (1.13-1.52)
	1.71 (1.46-2.01)
	1.88 (1.50-2.35)
	1.88 (1.30-2.70)
	<0.001
	1.22 (1.16-1.29)

	Cases, AA, current smokers
	7
	256
	376
	178
	36
	9
	
	862

	HR (95% CI)
	1.06 (0.50-2.24)
	1.00
	1.01 (0.86-1.18)
	1.20 (0.99-1.46)
	1.03 (0.72-1.46)
	0.84 (0.43-1.64)
	0.35
	1.05 (0.97-1.13)

	Cases, TAA
	-
	199
	349
	172
	38
	-
	
	795

	HR (95% CI)
	1.53 (0.57-4.12)
	1.00
	1.14 (0.96-1.36)
	1.48 (1.21-1.83)
	1.46 (1.04-2.04)
	1.76 (1.05-2.96)
	<0.001
	1.17 (1.08-1.26)

	Cases, AAA
	9
	410
	985
	528
	126
	38
	
	2096

	HR (95% CI)
	1.49 (0.77-2.89)
	1.00
	1.25 (1.11-1.40)
	1.56 (1.37-1.79)
	1.57 (1.28-1.92)
	1.66 (1.19-2.32)
	<0.001
	1.18 (1.13-1.24)

	Cases, UAA
	-
	127
	235
	134
	25
	-
	
	529

	HR (95% CI)
	0.58 (0.08-4.16)
	1.00
	1.09 (0.88-1.36)
	1.54 (1.20-1.97)
	1.18 (0.76-1.82)
	1.07 (0.50-2.31)
	0.014
	1.14 (1.04-1.26)

	Cases, ruptured AA
	0
	44
	101
	49
	10
	5
	
	209

	HR (95% CI)
	-
	1.00
	1.31 (0.92-1.88)
	1.57 (1.03-2.38)
	1.35 (0.67-2.71)
	2.38 (0.93-6.09)
	0.019
	1.20 (1.04-1.40)

	Cases, nonruptured AA
	14
	703
	1489
	791
	184
	57
	
	3238

	HR (95% CI)
	1.42 (0.84-2.42)
	1.00
	1.17 (1.07-1.28)
	1.50 (1.35-1.67)
	1.45 (1.23-1.72)
	1.51 (1.15-1.99)
	<0.001
	1.16 (1.12-1.21)

	AA deaths
	0
	44
	79
	40
	12
	8
	
	183

	HR (95% CI)
	-
	1.00
	0.99 (0.68-1.44)
	1.17 (0.76-1.82)
	1.44 (0.75-2.75)
	3.27 (1.51-7.08)
	0.009
	1.18 (1.01-1.38)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm. The number of cases has been suppressed when n<5 and for some additional cells. 
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=444,667 participants and 2972 cases)
BMI * Sex interaction, p<0.0001
BMI * smoking interaction, p=0.04



















Supplementary Table 3. Waist circumference and aortic aneurysm in the UK Biobank
	
	Waist circumference, cm
	
	

	Median (all/women/men)
	73.0/71.0/83.0
	80.0/78.0/91.0
	86.0/83.0/96.0
	94.0/90.0/102.0
	107.0/101.0/111.0
	ptrend
	Per 10 cm

	Participants 
	102616
	101267
	95067
	96681
	99807
	
	495438

	Person-years (incidence)
	1269014.7
	1251729.7
	1171096.0
	1185333.7
	1209284.7
	
	6086458.8

	Person-years (mortality)
	1270627.5
	1253795.6
	1173695.4
	1188312.5
	1213231.0
	
	6099662.0

	Cases, AA (main analysis)
	423
	559
	663
	792
	1010
	
	3447

	HR (95% CI), model 1
	1.00
	1.13 (1.00-1.29)
	1.34 (1.19-1.52)
	1.45 (1.29-1.64)
	1.82 (1.62-2.04)
	<0.001
	1.19 (1.16-1.22)

	HR (95% CI), model 2
	1.00
	1.11 (0.98-1.26)
	1.29 (1.14-1.46)
	1.37 (1.21-1.54)
	1.66 (1.48-1.87)
	<0.001
	1.16 (1.13-1.19)

	HR (95% CI), model 3
	1.00
	1.10 (0.96-1.26)
	1.31 (1.15-1.49)
	1.38 (1.22-1.57)
	1.68 (1.48-1.90)
	<0.001
	1.17 (1.14-1.21)

	Cases, AA (excl. first 5 years)
	326
	447
	513
	620
	759
	
	2665

	HR (95% CI) 
	1.00
	1.16 (1.01-1.34)
	1.32 (1.14-1.51)
	1.42 (1.24-1.63)
	1.68 (1.47-1.92)
	<0.001
	1.15 (1.12-1.19)

	Cases, AA, men
	301
	444
	534
	639
	818
	
	2736

	HR (95% CI)
	1.00 
	1.20 (1.03-1.39)
	1.43 (1.24-1.65)
	1.50 (1.30-1.72)
	1.85 (1.61-2.12)
	<0.001
	1.19 (1.15-1.23)

	Cases, AA, women
	122
	115
	129
	153
	192
	
	711

	HR (95% CI)
	1.00
	0.88 (0.68-1.14)
	0.92 (0.71-1.17)
	1.02 (0.80-1.30)
	1.15 (0.91-1.45)
	0.06
	1.07 (1.00-1.13)

	Cases, AA, never smokers
	136
	199
	199
	222
	224
	
	980

	HR (95% CI)
	1.00
	1.39 (1.12-1.73)
	1.50 (1.21-1.87)
	1.68 (1.36-2.09)
	1.87 (1.50-2.32)
	<0.001
	1.17 (1.11-1.24)

	Cases, AA, former smokers
	141
	218
	305
	377
	564
	
	1605

	HR (95% CI)
	1.00
	1.06 (0.86-1.31)
	1.34 (1.09-1.64)
	1.37 (1.12-1.66)
	1.82 (1.50-2.19)
	<0.001
	1.21 (1.16-1.26)

	Cases, AA, current smokers
	146
	142
	159
	193
	222
	
	862

	HR (95% CI)
	1.00
	0.92 (0.73-1.16)
	1.04 (0.83-1.30)
	1.11 (0.89-1.38)
	1.20 (0.97-1.49)
	0.022
	1.07 (1.01-1.13)

	Cases, TAA
	120
	146
	161
	170
	198
	
	795

	HR (95% CI)
	1.00
	1.10 (0.86-1.40)
	1.25 (0.99-1.59)
	1.25 (0.99-1.59)
	1.47 (1.17-1.87)
	0.001
	1.14 (1.07-1.21)

	Cases, AAA
	236
	308
	380
	512
	660
	
	2096

	HR (95% CI)
	1.00
	1.06 (0.89-1.25)
	1.25 (1.06-1.48)
	1.46 (1.25-1.70)
	1.75 (1.50-2.04)
	<0.001
	1.19 (1.15-1.23)

	Cases, UAA
	66
	96
	114
	106
	147
	
	529

	HR (95% CI)
	1.00
	1.26 (0.92-1.72)
	1.50 (1.11-2.04)
	1.27 (0.93-1.73)
	1.70 (1.26-2.30)
	0.001
	1.11 (1.03-1.19)

	Cases, ruptured AA
	23
	29
	33
	56
	68
	
	209

	HR (95% CI)
	1.00
	1.06 (0.61-1.84)
	1.18 (0.69-2.01)
	1.75 (1.07-2.86)
	2.03 (1.25-3.30)
	<0.001
	1.29 (1.15-1.44)

	Cases, nonruptured AA
	400
	530
	630
	736
	942
	
	3238

	HR (95% CI)
	1.00
	1.11 (0.98-1.27)
	1.30 (1.14-1.47)
	1.35 (1.19-1.52)
	1.64 (1.45-1.85)
	<0.001
	1.15 (1.12-1.19)

	AA deaths
	29
	26
	26
	42
	60
	
	183

	HR (95% CI)
	1.00
	0.74 (0.44-1.26)
	0.71 (0.42-1.21)
	0.96 (0.59-1.56)
	1.23 (0.78-1.96)
	0.086
	1.25 (1.11-1.41)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=444,667 participants and 2972 cases)
WC * sex interaction, p<0.0001
WC * smoking interaction, p=0.08
Supplementary Table 4. Hip circumference and aortic aneurysm in the UK Biobank
	
	Hip circumference, cm
	
	

	Median (all/women/men)
	93/92/95
	99/98/100
	102/102/103
	107/107/107
	115/117/113
	ptrend
	Per 10 cm

	Participants 
	103518
	97894
	101148
	98917
	93961
	
	495438

	Person-years (incidence)
	1264682.6
	1204429.7
	1248803.9
	1218358.8
	1150183.8
	
	6086458.8

	Person-years (mortality)
	1267031.1
	1206919.8
	1251207.6
	1221245.4
	1153258
	
	6099662.0

	Cases, AA (main analysis)
	609
	661
	647
	749
	781
	
	3447

	HR (95% CI), model 1
	1.00
	1.07 (0.96-1.20)
	1.19 (1.07-1.33)
	1.24 (1.11-1.38)
	1.54 (1.38-1.72)
	<0.001
	1.17 (1.13-1.22)

	HR (95% CI), model 2
	1.00
	1.03 (0.92-1.15)
	1.12 (1.00-1.25)
	1.13 (1.01-1.26)
	1.37 (1.22-1.53)
	<0.001
	1.12 (1.07-1.16)

	HR (95% CI), model 3
	1.00
	1.05 (0.93-1.18)
	1.17 (1.03-1.32)
	1.14 (1.01-1.29)
	1.43 (1.26-1.61)
	<0.001
	1.14 (1.09-1.19)

	Cases, AA (excl. first 5 years)
	456
	519
	514
	583
	593
	
	2665

	HR (95% CI) 
	1.00
	1.08 (0.95-1.23)
	1.18 (1.04-1.34)
	1.18 (1.04-1.34)
	1.40 (1.23-1.59)
	<0.001
	1.13 (1.08-1.19)

	Cases, AA, men
	461
	552
	499
	602
	622
	
	2736

	HR (95% CI)
	1.00
	1.08 (0.96-1.23)
	1.19 (1.04-1.35)
	1.15 (1.02-1.31)
	1.47 (1.30-1.68)
	<0.001
	1.16 (1.11-1.22)

	Cases, AA, women
	148
	109
	148
	147
	159
	
	711

	HR (95% CI)
	1.00
	0.87 (0.68-1.11)
	0.90 (0.72-1.14)
	1.06 (0.84-1.34)
	1.04 (0.82-1.31)
	0.36
	1.03 (0.95-1.11)

	Cases, AA, never smokers
	169
	187
	189
	218
	217
	
	980

	HR (95% CI)
	1.00
	1.04 (0.84-1.28)
	1.14 (0.92-1.40)
	1.25 (1.01-1.53)
	1.55 (1.26-1.91)
	<0.001
	1.17 (1.09-1.26)

	Cases, AA, former smokers
	222
	272
	307
	381
	423
	
	1605

	HR (95% CI)
	1.00
	0.96 (0.81-1.15)
	1.15 (0.96-1.37)
	1.16 (0.98-1.37)
	1.42 (1.20-1.68)
	<0.001
	1.17 (1.10-1.24)

	Cases, AA, current smokers
	218
	202
	151
	150
	141
	
	862

	HR (95% CI)
	1.00
	1.15 (0.94-1.39)
	1.04 (0.84-1.29)
	0.95 (0.76-1.17)
	1.06 (0.85-1.33)
	0.67
	0.98 (0.90-1.07)

	Cases, TAA
	140
	147
	142
	194
	172
	
	795

	HR (95% CI)
	1.00
	0.99 (0.78-1.25)
	1.00 (0.79-1.26)
	1.26 (1.01-1.58)
	1.31 (1.04-1.65)
	0.005
	1.11 (1.02-1.20)

	Cases, AAA
	381
	418
	392
	426
	479
	
	2096

	HR (95% CI)
	1.00
	1.06 (0.92-1.22)
	1.13 (0.98-1.31)
	1.05 (0.91-1.21)
	1.37 (1.19-1.58)
	<0.001
	1.12 (1.06-1.18)

	Cases, UAA
	83
	91
	105
	123
	127
	
	529

	HR (95% CI)
	1.00
	1.02 (0.76-1.38)
	1.27 (0.95-1.70)
	1.32 (0.99-1.76)
	1.57 (1.17-2.09)
	<0.001
	1.17 (1.06-1.29)

	Cases, ruptured AA
	36
	46
	36
	42
	49
	
	209

	HR (95% CI)
	1.00
	1.31 (0.84-2.03)
	1.15 (0.71-1.84)
	1.18 (0.74-1.86)
	1.60 (1.01-2.51)
	0.06
	1.16 (0.99-1.36)

	Cases, nonruptured AA
	573
	615
	611
	707
	732
	
	3238

	HR (95% CI)
	1.00
	1.02 (0.91-1.14)
	1.11 (0.99-1.25)
	1.13 (1.01-1.26)
	1.35 (1.21-1.52)
	<0.001
	1.12 (1.07-1.16)

	AA deaths
	37
	40
	28
	31
	47
	
	183

	HR (95% CI)
	1.00
	1.08 (0.68-1.69)
	0.84 (0.51-1.39)
	0.79 (0.48-1.30)
	1.38 (0.87-2.17)
	0.33
	1.14 (0.96-1.35)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=444,667 participants and 2972 cases)
HC * sex interaction, p<0.0001
HC * smoking interaction, p=0.09
Supplementary Table 5. Waist-to-hip ratio and aortic aneurysm in the UK Biobank
	
	Waist-to-hip ratio
	
	

	Median (all/women/men)
	0.753/0.731/0.854
	0.792/0.777/0.901
	0.829/0.813/0.934
	0.872/0.853/0.968
	0.981/0.910/1.019
	ptrend
	Per 0.1 unit

	Participants 
	98129
	99826
	100213
	98261
	99009
	
	495438

	Person-years (incidence)
	1221211.0
	1238170.8
	1235210.1
	1201866.3
	1190000.6
	
	6086458.8

	Person-years (mortality)
	1222679.8
	1240027.5
	1237653.1
	1205215.9
	1194086.7
	
	6099662.0

	Cases, AA (main analysis)
	379
	509
	645
	848
	1066
	
	3447

	HR (95% CI), model 1
	1.00
	1.11 (0.97-1.27)
	1.25 (1.10-1.42)
	1.54 (1.36-1.74)
	1.72 (1.53-1.94)
	<0.001
	1.35 (1.28-1.41)

	HR (95% CI), model 2
	1.00
	1.11 (0.97-1.27)
	1.24 (1.09-1.41)
	1.51 (1.34-1.71)
	1.67 (1.48-1.89)
	<0.001
	1.33 (1.26-1.40)

	HR (95% CI), model 3
	1.00
	1.09 (0.95-1.26)
	1.25 (1.09-1.43)
	1.52 (1.33-1.73)
	1.68 (1.48-1.91)
	<0.001
	1.33 (1.26-1.41)

	Cases, AA (excl. first 5 years)
	301
	411
	509
	654
	790
	
	2665

	HR (95% CI) 
	1.00
	1.14 (0.98-1.32)
	1.26 (1.09-1.45)
	1.51 (1.32-1.74)
	1.63 (1.43-1.87)
	<0.001
	1.28 (1.21-1.36)

	Cases, AA, men
	285
	400
	506
	680
	865
	
	2736

	HR (95% CI)
	1.00
	1.15 (0.99-1.34)
	1.28 (1.11-1.49)
	1.60 (1.39-1.85)
	1.79 (1.56-2.05)
	<0.001
	1.38 (1.30-1.46)

	Cases, AA, women
	94
	109
	139
	168
	201
	
	711

	HR (95% CI)
	1.00
	0.96 (0.73-1.26)
	1.07 (0.82-1.39)
	1.19 (0.92-1.53)
	1.26 (0.98-1.62)
	0.012
	1.15 (1.03-1.28)

	Cases, AA, never smokers
	160
	160
	225
	226
	209
	
	980

	HR (95% CI)
	1.00
	1.00 (0.80-1.24)
	1.41 (1.15-1.73)
	1.51 (1.23-1.86)
	1.47 (1.19-1.82)
	<0.001
	1.28 (1.17-1.41)

	Cases, AA, former smokers
	130
	224
	274
	400
	577
	
	1605

	HR (95% CI)
	1.00
	1.24 (1.00-1.54)
	1.26 (1.02-1.55)
	1.60 (1.31-1.95)
	1.95 (1.61-2.37)
	<0.001
	1.40 (1.30-1.51)

	Cases, AA, current smokers
	89
	125
	146
	222
	280
	
	862

	HR (95% CI)
	1.00
	1.12 (0.85-1.46)
	1.08 (0.83-1.41)
	1.45 (1.13-1.86)
	1.44 (1.13-1.83)
	<0.001
	1.23 (1.11-1.36)

	Cases, TAA
	129
	141
	149
	179
	197
	
	795

	HR (95% CI)
	1.00
	1.01 (0.80-1.28)
	1.02 (0.81-1.30)
	1.23 (0.98-1.55)
	1.32 (1.05-1.66)
	0.004
	1.22 (1.09-1.35)

	Cases, AAA
	168
	279
	394
	526
	729
	
	2096

	HR (95% CI)
	1.00
	1.29 (1.07-1.57)
	1.55 (1.29-1.85)
	1.84 (1.54-2.19)
	2.14 (1.80-2.53)
	<0.001
	1.44 (1.35-1.54)

	Cases, UAA
	80
	81
	99
	135
	134
	
	529

	HR (95% CI)
	1.00
	0.89 (0.65-1.21)
	1.00 (0.74-1.35)
	1.31 (0.99-1.74)
	1.20 (0.90-1.60)
	0.028
	1.11 (0.97-1.27)

	Cases, ruptured AA
	14
	21
	44
	54
	76
	
	209

	HR (95% CI)
	1.00
	1.20 (0.61-2.36)
	2.14 (1.17-3.91)
	2.38 (1.32-4.30)
	2.84 (1.59-5.07)
	<0.001
	1.71 (1.41-2.08)

	Cases, nonruptured AA
	365
	488
	601
	794
	990
	
	3238

	HR (95% CI)
	1.00
	1.11 (0.97-1.27)
	1.21 (1.06-1.37)
	1.48 (1.30-1.68)
	1.63 (1.44-1.84)
	<0.001
	1.30 (1.24-1.37)

	AA deaths
	13
	27
	36
	41
	66
	
	183

	HR (95% CI)
	1.00
	1.64 (0.85-3.19)
	1.84 (0.98-3.48)
	1.85 (0.99-3.47)
	2.45 (1.34-4.49)
	0.002
	1.64 (1.33-2.03)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=444,667 participants and 2972 cases)
WHR * sex interaction, p<0.0001
WHR * smoking interaction, p=0.008
Supplementary Table 6. Waist-to-height ratio and aortic aneurysm in the UK Biobank
	
	Waist-to-height ratio 
	
	

	Median (all/women/men)
	0.445/0.429/0.477
	0.487/0.473/0.517
	0.529/0.512/0.546
	0.569/0.556/0.580
	0.633/0.630/0.636
	ptrend
	Per 0.1 unit

	Participants 
	102173
	96046
	98861
	99299
	99059
	
	495438

	Person-years (incidence)
	1264064.0
	1188152.9
	1218610.1
	1217434.6
	1198197.2
	
	6086458.8

	Person-years (mortality)
	1265697.1
	1190134.9
	1221197.3
	1220612.2
	1202020.3
	
	6099662.0

	Cases, AA (main analysis)
	433
	529
	661
	815
	1009
	
	3447

	HR (95% CI), model 1
	1.00
	1.16 (1.02-1.32)
	1.24 (1.09-1.39)
	1.38 (1.23-1.56)
	1.64 (1.47-1.84)
	<0.001
	1.25 (1.20-1.32)

	HR (95% CI), model 2
	1.00
	1.18 (1.04-1.34)
	1.26 (1.11-1.42)
	1.42 (1.26-1.60)
	1.70 (1.51-1.91)
	<0.001
	1.27 (1.21-1.34)

	HR (95% CI), model 3
	1.00
	1.19 (1.04-1.37)
	1.29 (1.14-1.47)
	1.47 (1.30-1.67)
	1.74 (1.53-1.97)
	<0.001
	1.29 (1.23-1.37)

	Cases, AA (excl. first 5 years)
	341
	425
	505
	632
	762
	
	2665

	HR (95% CI) 
	1.00
	1.21 (1.05-1.40)
	1.24 (1.08-1.43)
	1.43 (1.25-1.64)
	1.69 (1.48-1.93)
	<0.001
	1.26 (1.19-1.33)

	Cases, AA, men
	328
	403
	529
	658
	818
	
	2736

	HR (95% CI)
	1.00
	1.23 (1.06-1.42)
	1.36 (1.19-1.57)
	1.55 (1.35-1.77)
	1.85 (1.62-2.11)
	<0.001
	1.34 (1.26-1.42)

	Cases, AA, women
	105
	126
	132
	157
	191
	
	711

	HR (95% CI)
	1.00
	0.98 (0.76-1.27)
	0.91 (0.70-1.18)
	0.99 (0.77-1.28)
	1.18 (0.92-1.52)
	0.09
	1.10 (1.00-1.21)

	Cases, AA, never smokers
	164
	176
	189
	241
	210
	
	980

	HR (95% CI)
	1.00
	1.19 (0.96-1.47)
	1.25 (1.01-1.55)
	1.65 (1.35-2.02)
	1.61 (1.30-1.99)
	<0.001
	1.30 (1.18-1.42)

	Cases, AA, former smokers
	134
	217
	304
	385
	565
	
	1605

	HR (95% CI)
	1.00
	1.31 (1.06-1.63)
	1.43 (1.16-1.75)
	1.53 (1.26-1.87)
	2.04 (1.68-2.48)
	<0.001
	1.36 (1.26-1.46)

	Cases, AA, current smokers
	135
	136
	168
	189
	234
	
	862

	HR (95% CI)
	1.00
	1.06 (0.84-1.35)
	1.11 (0.88-1.39)
	1.14 (0.91-1.42)
	1.33 (1.07-1.65)
	0.09
	1.10 (1.00-1.22)

	Cases, TAA
	130
	147
	149
	180
	189
	
	795

	HR (95% CI)
	1.00
	1.19 (0.94-1.50)
	1.12 (0.88-1.43)
	1.34 (1.06-1.69)
	1.48 (1.17-1.87)
	0.001
	1.23 (1.11-1.36)

	Cases, AAA
	219
	287
	401
	513
	676
	
	2096

	HR (95% CI)
	1.00
	1.22 (1.02-1.45)
	1.39 (1.18-1.64)
	1.57 (1.33-1.84)
	1.92 (1.64-2.24)
	<0.001
	1.33 (1.24-1.41)

	Cases, UAA
	83
	87
	101
	119
	139
	
	529

	HR (95% CI)
	1.00
	1.06 (0.79-1.44)
	1.11 (0.83-1.49)
	1.24 (0.93-1.65)
	1.45 (1.09-1.92)
	0.006
	1.20 (1.05-1.36)

	Cases, ruptured AA
	20
	27
	45
	46
	71
	
	209

	HR (95% CI)
	1.00
	1.29 (0.72-2.31)
	1.81 (1.06-3.08)
	1.66 (0.98-2.83)
	2.47 (1.48-4.11)
	<0.001
	1.52 (1.25-1.85)

	Cases, nonruptured AA
	413
	502
	616
	769
	938
	
	3238

	HR (95% CI)
	1.00
	1.17 (1.03-1.34)
	1.23 (1.09-1.40)
	1.41 (1.25-1.59)
	1.66 (1.47-1.87)
	<0.001
	1.26 (1.19-1.32)

	AA deaths
	23
	30
	34
	33
	63
	
	183

	HR (95% CI)
	1.00
	1.24 (0.72-2.15)
	1.15 (0.67-1.96)
	0.97 (0.56-1.66)
	1.67 (1.01-2.74)
	0.047
	1.42 (1.15-1.75)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=444,667 participants and 2972 cases)
WHtR * sex interaction, p<0.0001
WHtR * smoking interaction, p=0.04
Supplementary Table 7. Fat mass and aortic aneurysm in the UK Biobank
	
	Fat mass, kg
	
	

	Median (all/women/men)
	14.3/15.8/13.1
	19.3/20.9/17.8
	23.5/25.2/21.3
	28.1/30.5/25.2
	37.2/40.1/32.6
	ptrend
	Per 10 kg

	Participants 
	97160
	97247
	96526
	98205
	98339
	
	487477

	Person-years (incidence)
	1199421.2
	1200713.8
	1189874.9
	1206465.8
	1196465.4
	
	5992941.2

	Person-years (mortality)
	1201043.0
	1202986.1
	1192378.3
	1209296.8
	1200078.6
	
	6005782.7

	Cases, AA (main analysis)
	431
	587
	643
	766
	925
	
	3352

	HR (95% CI), model 1
	1.00
	1.25 (1.10-1.41)
	1.34 (1.18-1.51)
	1.45 (1.29-1.63)
	1.79 (1.60-2.01)
	<0.001
	1.21 (1.16-1.25)

	HR (95% CI), model 2
	1.00
	1.23 (1.08-1.39)
	1.29 (1.14-1.45)
	1.37 (1.21-1.54)
	1.62 (1.44-1.83)
	<0.001
	1.16 (1.11-1.21)

	HR (95% CI), model 3
	1.00
	1.29 (1.13-1.48)
	1.34 (1.18-1.53)
	1.41 (1.24-1.61)
	1.72 (1.51-1.95)
	<0.001
	1.17 (1.12-1.22)

	Cases, AA (excl. first 5 years)
	331
	462
	491
	610
	696
	
	2590

	HR (95% CI) 
	1.00
	1.26 (1.10-1.45)
	1.29 (1.12-1.49)
	1.44 (1.26-1.65)
	1.64 (1.43-1.87)
	<0.001
	1.15 (1.10-1.21)

	Cases, AA, men
	314
	463
	496
	624
	761
	
	2658

	HR (95% CI)
	1.00
	1.34 (1.16-1.54)
	1.40 (1.21-1.61)
	1.54 (1.34-1.76)
	1.82 (1.59-2.08)
	<0.001
	1.21 (1.16-1.27)

	Cases, AA, women
	117
	124
	147
	142
	164
	
	694

	HR (95% CI)
	1.00
	0.92 (0.71-1.19)
	0.96 (0.75-1.23)
	0.89 (0.69-1.14)
	1.07 (0.84-1.37)
	0.48
	1.01 (0.94-1.10)

	Cases, AA, never smokers
	131
	215
	186
	202
	216
	
	950

	HR (95% CI)
	1.00
	1.58 (1.27-1.96)
	1.43 (1.14-1.79)
	1.55 (1.24-1.94)
	1.85 (1.48-2.31)
	<0.001
	1.17 (1.09-1.26)

	Cases, AA, former smokers
	143
	217
	292
	390
	521
	
	1563

	HR (95% CI)
	1.00
	1.10 (0.89-1.36)
	1.29 (1.05-1.57)
	1.42 (1.17-1.73)
	1.71 (1.41-2.07)
	<0.001
	1.20 (1.14-1.27)

	Cases, AA, current smokers
	157
	155
	165
	174
	188
	
	839

	HR (95% CI)
	1.00
	1.09 (0.87-1.36)
	1.16 (0.93-1.45)
	1.10 (0.88-1.37)
	1.25 (1.01-1.56)
	0.10
	1.06 (0.98-1.15)

	Cases, TAA
	125
	163
	134
	171
	180
	
	773

	HR (95% CI)
	1.00
	1.22 (0.97-1.55)
	1.00 (0.78-1.28)
	1.21 (0.96-1.53)
	1.33 (1.05-1.68)
	0.039
	1.11 (1.02-1.20)

	Cases, AAA
	224
	335
	405
	471
	601
	
	2036

	HR (95% CI)
	1.00
	1.32 (1.12-1.57)
	1.51 (1.28-1.78)
	1.51 (1.29-1.78)
	1.87 (1.60-2.19)
	<0.001
	1.20 (1.14-1.26)

	Cases, UAA
	78
	84
	95
	119
	140
	
	516

	HR (95% CI)
	1.00
	0.98 (0.72-1.33)
	1.07 (0.79-1.45)
	1.23 (0.92-1.64)
	1.42 (1.07-1.90)
	0.003
	1.12 (1.02-1.24)

	Cases, ruptured AA
	22
	36
	33
	55
	59
	
	205

	HR (95% CI)
	1.00
	1.50 (0.88-2.56)
	1.31 (0.76-2.26)
	1.92 (1.16-3.17)
	2.07 (1.25-3.42)
	0.003
	1.28 (1.10-1.49)

	Cases, nonruptured AA
	409
	551
	610
	711
	866
	
	3147

	HR (95% CI)
	1.00
	1.21 (1.07-1.38)
	1.29 (1.13-1.46)
	1.34 (1.18-1.51)
	1.60 (1.42-1.81)
	<0.001
	1.15 (1.11-1.20)

	AA deaths
	26
	30
	31
	37
	55
	
	179

	HR (95% CI)
	1.00
	1.06 (0.62-1.79)
	1.03 (0.61-1.74)
	1.04 (0.63-1.74)
	1.46 (0.90-2.38)
	0.10
	1.27 (1.08-1.49)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=437,820 participants and 2888 cases)
Fat mass * sex interaction, p<0.0001
Fat mass * smoking interaction, p=0.06
Supplementary Table 8. Fat percentage and aortic aneurysm in the UK Biobank
	
	Fat percentage, %
	
	

	Median (all/women/men)
	21.4/27.6/17.8
	31.2/33.1/22.5
	35.3/36.8/25.4
	38.9/40.4/28.3
	43.0/45.3/32.5
	ptrend
	Per 10 kg

	Participants 
	97788
	98861
	97577
	97046
	96768
	
	488040

	Person-years (incidence)
	1209499.8
	1222158.9
	1202306.2
	1191644.0
	1173875.9
	
	5999484.9

	Person-years (mortality)
	1211159.5
	1224304.9
	1204967.4
	1194385.3
	1177528.6
	
	6012345.6

	Cases, AA (main analysis)
	424
	573
	673
	747
	938
	
	3355

	HR (95% CI), model 1
	1.00
	1.17 (1.03-1.32)
	1.26 (1.11-1.42)
	1.30 (1.15-1.46)
	1.50 (1.33-1.69)
	<0.001
	1.22 (1.15-1.30)

	HR (95% CI), model 2
	1.00
	1.16 (1.02-1.31)
	1.24 (1.10-1.41)
	1.27 (1.12-1.43)
	1.45 (1.28-1.63)
	<0.001
	1.20 (1.13-1.27)

	HR (95% CI), model 3
	1.00
	1.18 (1.03-1.34)
	1.29 (1.14-1.47)
	1.30 (1.15-1.48)
	1.48 (1.30-1.68)
	<0.001
	1.22 (1.14-1.30)

	Cases, AA (excl. first 5 years)
	323
	462
	524
	584
	698
	
	2591

	HR (95% CI) 
	1.00
	1.24 (1.07-1.42)
	1.29 (1.12-1.49)
	1.33 (1.16-1.53)
	1.47 (1.28-1.68)
	<0.001
	1.19 (1.11-1.28)

	Cases, AA, men
	309
	440
	532
	605
	774
	
	2660

	HR (95% CI)
	1.00
	1.23 (1.06-1.42)
	1.37 (1.19-1.58)
	1.43 (1.24-1.64)
	1.61 (1.40-1.85)
	<0.001
	1.30 (1.22-1.40)

	Cases, AA, women
	115
	133
	141
	142
	164
	
	695

	HR (95% CI)
	1.00
	0.95 (0.74-1.23)
	0.90 (0.70-1.15)
	0.83 (0.65-1.07)
	0.99 (0.78-1.27)
	0.72
	0.94 (0.83-1.06)

	Cases, AA, never smokers
	129
	211
	210
	193
	207
	
	950

	HR (95% CI)
	1.00
	1.53 (1.23-1.91)
	1.56 (1.25-1.94)
	1.49 (1.19-1.87)
	1.71 (1.36-2.14)
	<0.001
	1.23 (1.10-1.37)

	Cases, AA, former smokers
	160
	210
	295
	368
	531
	
	1564

	HR (95% CI)
	1.00
	0.93 (0.75-1.14)
	1.08 (0.89-1.31)
	1.15 (0.95-1.38)
	1.36 (1.13-1.63)
	<0.001
	1.24 (1.13-1.37)

	Cases, AA, current smokers
	135
	152
	168
	186
	200
	
	841

	HR (95% CI)
	1.00
	1.13 (0.90-1.43)
	1.17 (0.93-1.47)
	1.18 (0.94-1.48)
	1.20 (0.96-1.50)
	0.14
	1.08 (0.96-1.21)

	Cases, TAA
	130
	174
	150
	155
	164
	
	773

	HR (95% CI)
	1.00
	1.23 (0.98-1.54)
	1.04 (0.82-1.32)
	1.06 (0.84-1.35)
	1.13 (0.89-1.44)
	0.72
	1.03 (0.91-1.17)

	Cases, AAA
	208
	306
	425
	472
	628
	
	2039

	HR (95% CI)
	1.00
	1.22 (1.02-1.46)
	1.49 (1.26-1.76)
	1.46 (1.24-1.73)
	1.68 (1.43-1.97)
	<0.001
	1.31 (1.21-1.42)

	Cases, UAA
	80
	89
	91
	114
	142
	
	516

	HR (95% CI)
	1.00
	0.98 (0.73-1.33)
	0.95 (0.70-1.29)
	1.14 (0.85-1.52)
	1.34 (1.01-1.79)
	0.02
	1.16 (1.00-1.35)

	Cases, ruptured AA
	19
	33
	43
	44
	66
	
	205

	HR (95% CI)
	1.00
	1.48 (0.84-2.60)
	1.72 (1.00-2.97)
	1.57 (0.91-2.70)
	2.10 (1.24-3.54)
	0.007
	1.46 (1.14-1.87)

	Cases, nonruptured AA
	405
	540
	630
	703
	872
	
	3150

	HR (95% CI)
	1.00
	1.14 (1.01-1.30)
	1.22 (1.08-1.38)
	1.25 (1.11-1.42)
	1.42 (1.25-1.60)
	<0.001
	1.18 (1.11-1.26)

	AA deaths
	22
	25
	41
	33
	58
	
	179

	HR (95% CI)
	1.00
	0.97 (0.55-1.72)
	1.40 (0.83-2.37)
	0.98 (0.57-1.69)
	1.45 (0.87-2.41)
	0.16
	1.34 (1.03-1.74)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm; UAA; unspecified site aortic aneurysm
Model 1 (similar to J-SHC model):  Adjusted for age, sex, region, smoking status, time since quitting smoking, cigarettes/day, and alcohol consumption
Model 2 (main analysis and all subgroup analyses): Adjusted for age, sex, region, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, alcohol consumption, frequency of physical activity, height
Model 3: same adjustments as model 2, but using complete case analysis (n=438,303 participants and 2890 cases)
Fat percentage * sex interaction, p<0.0001
Fat percentage * smoking interaction, p=0.047
Supplementary Table 9: BMI and aortic aneurysm mortality in the Japan-Specific Health Check-ups Study 
	BMI

	Cut-offs 
	<21.8
	21.8-<24.5
	≥24.5
	Ptrend
	Per 5 kg/m2

	Median (all/women/men)
	20.2/20.5/20.1
	23.1/23.1/23.0
	 26.4/26.3/26.5
	-
	-

	Participants 
	205,551
	209,178
	216,112
	-
	630,841

	Person-years
	774,582
	786,111
	778,696
	-
	2,339,389

	AA deaths
	10
	20
	21
	-
	51

	HR (95% CI)
	1.00
	1.66 (0.79-3.72)
	1.79 (0.86-4.00)
	0.15
	1.24 (0.84-1.85)

	AA deaths, men
	6
	16
	14
	-
	36

	HR (95% CI)
	1.00
	1.87 (0.77-5.22)
	1.65 (0.66-4.69)
	0.41
	1.22 (0.74-1.99)

	AA deaths, women
	-
	-
	7
	-
	15

	HR (95% CI)
	1.00
	1.16 (0.27-4.91)
	2.19 (0.66-8.38)
	0.19
	1.31 (0.67-2.55)

	AA deaths, never smokers
	5
	13
	18
	-
	36

	HR (95% CI)
	1.00
	2.10 (0.79-6.58)
	3.03 (1.20-9.24)
	0.025
	1.46 (1.09-1.96)

	AA deaths, ever smokers
	5
	7
	3
	-
	15

	HR (95% CI)
	1.00
	1.21 (0.39-4.09)
	0.52 (0.11-2.14)
	0.38
	0.59 (0.25-1.38)

	Deaths, TAA
	5
	8
	10
	-
	23

	HR (95% CI)
	1.00
	1.32 (0.44-4.40)
	1.66 (0.58-5.38)
	0.35
	1.33 (0.79-2.27)

	Deaths, AAA
	-
	9
	-
	-
	21

	HR (95% CI)
	1.00
	1.96 (0.63-7.27)
	1.87 (0.58-7.05)
	0.36
	1.14 (0.59-2.19)

	Deaths, ruptured AA
	9
	18
	20
	-
	47

	HR (95% CI)
	1.00
	1.65 (0.76-3.89)
	1.89 (0.88-4.41)
	0.13
	1.29 (0.87-1.91)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm, TAA, thoracic aortic aneurysm; UAA, unspecified site aortic aneurysm, 
Adjusted for age, sex, smoking, alcohol, region
NB! Too few deaths for analyses of unspecified aortic aneurysm and non-ruptured aortic aneurysm. 
Number of deaths have been suppressed when n<5 and for some additional cells. 
BMI * sex interaction, p=0.84
BMI * smoking interaction, p=0.08












Supplementary Table 10: Waist circumference and aortic aneurysm mortality in the Japan-Specific Health Check-ups Study 
	Waist circumference

	Cut-offs Men
               Women
	<79
<74.5
	79-<83.5
74.5-<80
	83.5-<87.5
80-<85
	87.5-<92
85-<90.8
	≥92
≥90.8
	Ptrend
	Per 10 cm

	Median (all/women/men)
	72/75/70
	79/81/77
	84/85/82
	88.4/89.4/87.5
	95.5/96/99.5
	-
	-

	Participants 
	123,576
	120,381
	129,191
	126,242
	131,451
	-
	630,841

	Person-years
	462,596
	453,303
	485,614
	469,277
	468,599
	-
	2,339,389

	AA deaths
	-
	-
	14
	16
	13
	-
	51

	HR (95% CI)
	1.00
	0.99 (0.23-4.19)
	3.31 (1.18-11.67)
	4.05 (1.48-14.14)
	3.12 (1.10-11.11)
	0.006
	1.54 (1.15-2.05)

	AA deaths, men
	-
	-
	-
	11
	-
	-
	36

	HR (95% CI)
	1.00
	0.49 (0.07-2.51)
	2.44 (0.82-8.92)
	3.09 (1.06-11.17)
	2.29 (0.75-8.47)
	0.03
	1.59 (1.12-2.27)

	AA deaths, women
	0
	-
	-
	5
	-
	-
	15

	HR (95% CI)
	-
	1.00
	1.68 (0.31-9.12)
	1.93 (0.37-9.97)
	1.66 (0.30-9.16)
	0.10
	1.44 (0.88-2.38)

	AA deaths, never smokers
	-
	-
	-
	-
	-
	-
	36

	HR (95% CI)
	1.00
	1.81 (0.17-38.89)
	8.20 (1.57-150.5)
	10.24 (2.02-186.7)
	9.54 (1.85-174.4)
	0.002
	1.77 (1.27-2.47)

	AA deaths, ever smokers
	-
	-
	-
	-
	-
	-
	15

	HR (95% CI)
	1.00
	0.76 (0.10-4.61)
	1.59 (0.35-8.06)
	1.82 (0.40-9.23)
	0.75 (0.10-4.51)
	0.89
	1.07 (0.60-1.89)

	Deaths, TAA
	-
	-
	5
	9
	6
	-
	23

	HR (95% CI)
	1.00
	0.49 (0.02-5.11)
	2.32 (0.50-16.23)
	4.47 (1.15-29.40)
	2.83 (0.65-19.34)
	0.04
	1.65 (1.09-2.50)

	Deaths, AAA
	-
	-
	7
	-
	6
	-
	21

	HR (95% CI)
	1.00
	1.01 (0.12-8.42)
	3.41 (0.82-22.94)
	2.08 (0.41-15.07)
	3.05 (0.70-20.83)
	0.12
	1.45 (0.92-2.29)

	Deaths, ruptured AA
	-
	-
	14
	14
	12
	-
	47

	HR (95% CI)
	1.00
	1.31 (0.29-6.66)
	4.37 (1.42-18.97)
	4.69 (1.53-20.36)
	3.84 (1.22-16.89)
	0.007
	1.54 (1.14-2.08)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm, TAA, thoracic aortic aneurysm; UAA, unspecified site aortic aneurysm, 
Adjusted for age, sex, smoking, alcohol, region
Number of deaths have been suppressed when n<5 and for some additional cells. 
Waist circumference * sex interaction, p=0.74
Waist circumference * smoking interaction, p=0.20












Supplementary Table 11: Waist-to-height ratio and aortic aneurysm mortality in the Japan-Specific Health Check-ups Study 
	Waist-to-height ratio

	Cut-offs Men
               Women
	<0.479
<0.486
	0.479-<0.507
0.486-<0.525
	0.507-<0.531
0.525-<0.560
	0.531-<0.561
0.560-<0.601
	≥0.561
≥0.601
	Ptrend
	Per 0.1 unit

	Median (all/women/men)
	0.457/0.456/0.458
	0.500/0.494/0.507
	0.530/0.519/0.542
	0.564/0.545/0.578
	0.616/0.586/0.633
	-
	-

	Participants 
	126,101
	126,203
	125,869
	126,326
	126,342
	-
	630,841

	Person-years
	473,097
	478,437
	473,728
	468,688
	445,439
	-
	2,339,389

	AA deaths
	5
	6
	14
	8
	18
	
	51

	HR (95% CI)
	1.00
	1.10 (0.33-3.60)
	2.46 (0.88-6.83)
	1.36 (0.44-4.16)
	3.18 (1.17-8.64)
	0.01
	1.75 (1.10-2.79)

	AA deaths, men
	-
	-
	-
	-
	-
	
	36

	HR (95% CI)
	1.00
	0.56 (0.13-2.36)
	2.04 (0.71-5.87)
	0.55 (0.13-2.29)
	2.73 (0.98-7.63)
	0.03
	1.84 (1.00-3.41)

	AA deaths, women
	0
	-
	-
	-
	-
	
	15

	HR (95% CI)
	-
	1.00
	1.68 (0.31-9.12)
	1.93 (0.37-9.97)
	1.66 (0.30-9.16)
	0.18
	1.17 (1.03-1.34)

	AA deaths, never smokers
	-
	-
	-
	-
	-
	
	36

	HR (95% CI)
	1.00
	3.38 (0.38-30.25)
	8.69 (1.12-67.36)
	4.56 (0.55-37.99)
	11.28 (1.48-86.25)
	0.004
	2.13 (1.27-3.57)

	AA deaths, ever smokers
	-
	-
	-
	-
	-
	
	15

	HR (95% CI)
	1.00
	0.53 (0.10-2.92)
	0.82 (0.18-3.69)
	0.54 (0.10-2.96)
	1.10 (0.27-4.43)
	0.0001
	0.98 (0.37-2.59)

	Deaths, TAA
	-
	-
	7
	-
	10
	
	23

	HR (95% CI)
	1.00
	0.91 (0.13-6.45)
	3.03 (0.63-14.68)
	0.84 (0.12-6.00)
	4.39 (0.95-20.24)
	0.03
	2.13 (1.11-4.10)

	Deaths, AAA
	-
	-
	6
	-
	-
	
	21

	HR (95% CI)
	1.00
	0.93 (0.19-4.61)
	1.80 (0.45-7.25)
	0.88 (0.17-4.40)
	1.86 (0.46-7.55)
	0.40
	1.51 (0.72-3.15)

	Deaths, ruptured AA
	-
	-
	14
	7
	16
	
	47

	HR (95% CI)
	1.00
	1.37 (0.39-4.84)
	3.05 (1.00-9.29)
	1.48 (0.43-5.08)
	3.55 (1.18-10.71)
	0.02
	1.72 (1.06-2.81)


AA, aortic aneurysm; AAA, abdominal aortic aneurysm, TAA, thoracic aortic aneurysm; UAA, unspecified site aortic aneurysm, 
Adjusted for age, sex, smoking, alcohol, region
Number of deaths have been suppressed when n<5 and for some additional cells. 
Waist-to-height ratio * sex interaction, p=0.74
Waist-to-height ratio * smoking interaction, p=0.20












Supplementary Table 12. Cohort studies of body fatness and aortic aneurysm
	First author, publication year, country
	Study name or description
	Study period
	Number of participants, number of cases
	Assessment of anthropometric measures
	Adiposity measure, subgroup
	Comparison 
	Relative risk (95% confidence interval)
	Adjustment for confounders

	Goldberg RJ et al, 1995, USA
	Honolulu Heart Program
	1965-1968 - 1988, 23 years follow-up


	2710 Japanese American men, age 55-64 years: 
119 aortic aneurysm cases
	Measured 
	BMI
	<21.3
21.3-23.4
23.5-25.4
≥25.5
	1.00
0.92 (0.39-2.18)
1.04 (0.44-2.44)
1.05 (0.45-2.48)
	Age, ventricular rate, exercise, SBP, serum cholesterol, serum triglycerides, serum glucose, serum uric acid, hematocrit, forced expiratory volume, cigarettes per day, alcohol

	Tornwall ME et al, 2001, Finland
	Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study
	1985-1988 - 1993, 5.8 years follow-up
	29133 male smokers, age 50-69 years: 181 abdominal aortic aneurysm cases
	Measured 
	BMI
	25.0
>25.0-27.0
>27.0
	1.00
0.84 (0.57-1.26)
0.78 (0.55-1.11)
	Age, cigarettes per day, years of smoking, leisure-time exercise, SBP, DBP, total cholesterol, HDL cholesterol, diabetes mellitus, education, exercise, alpha-tocopherol and beta-carotene supplementation group

	Wong DR et al, 2007, USA
	Health Professionals Follow-up Study
	1986-2002, 16 years follow-up
	39352 men, age 40-75 years: 376 abdominal aortic aneurysm cases
	Self-reported (validated)
	BMI
	12.9-23.0
23.1-24.3
24.4-25.7
25.8-27.4
27.5-91.7
	1.00
0.82 (0.55-1.21)
1.15 (0.82-1.61)
1.24 (0.88-1.73) 1.25 (0.89-1.75)
	Age, smoking, hypertension, diabetes, hypercholesterolemia, physical activity

	Stackelberg O et al, 2013, Sweden
	Cohort of Swedish Men 
	1998-2009, 12 years follow-up
	33996 men, age 46-84 years: 492 abdominal aortic aneurysm cases

	Self-reported
	Waist circumference


BMI



	89 cm
97
106
23.0
26.8
31.6

	1.00
1.28 (1.02-1.61)
1.18 (0.89-1.57)
1.00
0.86 (0.69-1.07)
0.88 (0.60-1.28)

	Age, education, smoking status and pack-years, alcohol, diabetes, hypertension, hypercholesterolemia, history of angina, MI, ischemic stroke or heart failure, mutual adjustment between BMI and waist circumference

	Stackelberg O et al, 2013, Sweden
	Swedish Mammography Cohort
	1998-2009, 12 years follow-up
	29659 women, age 46-84 years: 105 abdominal aortic aneurysm cases

	Self-reported
	Waist circumference


BMI
	75 cm
83
93
23.0
26.8
31.6
	1.00
1.40 (0.83-2.39)
1.61 (0.87-2.96)
1.00
0.81 (0.50-1.33)
0.71 (0.33-1.55)
	Age, education, smoking status and pack-years, alcohol, diabetes, hypertension, hypercholesterolemia, history of angina, MI, ischemic stroke or heart failure, mutual adjustment between BMI and waist circumference

	Wang L et al, 2017, USA
	Physicians’ Health Study 1 and 2
	1996 – 2012, 10.4 years follow-up
	25554 men, age 50 years: 471 abdominal aortic aneurysm cases
	Self-reported
	BMI, all


BMI, never smokers


BMI, ever smokers

	<25.0
25.0-<30.0
≥30.0
<25.0
25.0-<30.0
≥30.0
<25.0
25.0-<30.0
≥30.0
	1.00
1.30 (1.06-1.59)
1.69 (1.24-2.30)
1.00
1.30 (0.89-1.91)
1.44 (0.71-2.90)
1.00
1.25 (0.99-1.58)
1.64 (1.16-2.32)
	Age, race, randomized assignment (aspirin, beta-carotene, vitamin E, vitamin C, multivitamin), smoking status, alcohol, vigorous exercise, hypertension, hypercholesterolemia, cardiovascular disease, diabetes

	Nordkvist S et al, 2018, Sweden
	Malmö Diet and Cancer Study
	1991-1996 - NA, 20.7 years follow-up
	26133 men and women, mean age 57.3 years: 353 abdominal aortic aneurysm cases
	Measured 
	BMI
	Per 4.83 kg/m2
	1.12 (1.00-1.25)
	Age, sex

	Bhaskaran K et al, 2018, United Kingdom
	UK Clinical Practice Research Database
	1998-2016, ~7.2 years follow-up
	3632674 men and women, age ≥16 years: 4239 aortic aneurysm deaths
	Not reported
	BMI, all participants



BMI, all participants








BMI, never smokers



BMI, never smokers
	<18.5
18.5-<25.0
25.0-<30.0
≥30.0
<18.5
18.5-19.9
20.0-22.4
22.5-24.9
25.0-27.4
27.5-29.9
30.0-34.9
35.0-39.9
≥40.0
<18.5
18.5-<25.0
25.0-<30.0
≥30.0
<18.5
18.5-19.9
20.0-22.4
22.5-24.9
25.0-27.4
27.5-29.9
30.0-34.9
35.0-39.9
≥40.0
	1.08 (0.85-1.38)
1.00
1.23 (1.14-1.32)
1.33 (1.21-1.46)
1.02 (0.80-1.30)
0.89 (0.73-1.09)
0.85 (0.76-0.95)
1.00
1.16 (1.06-1.26)
1.16 (1.05-1.28)
1.25 (1.12-1.39)
1.27 (1.04-1.55)
1.42 (0.99-2.05)
0.93 (0.55-1.55)
1.00
1.29 (1.14-1.44)
1.25 (1.06-1.48)
0.86 (0.51-1.45)
0.80 (0.55-1.17)
0.84 (0.69-1.02)
1.00
1.20 (1.04-1.38)
1.22 (1.04-1.44)
1.17 (0.97-1.41)
1.22 (0.85-1.76)
1.15 (0.54-2.43)
	Age, sex, deprivation, calendar year, diabetes, alcohol status, smoking status

	Oyenuga AO et al, 2019, USA
	The Atherosclerosis Risk in Communities (ARIC) study
	1987-1989 - 2011, 22.6 years follow-up
	14375 men and women, age 45-64 years: 545 abdominal aortic aneurysm cases
	Measured 
	BMI
	<25.0
25.0-<30.0
≥30.0
	0.86 (0.67-1.10)
0.94 (0.76-1.17)
1.00
	Age, sex, race, education, income, smoking status, blood pressure, total cholesterol, blood glucose, healthy diet, physical activity

	Nyrønning LÅ et al, 2019, Norway
	Nord-Trøndelag Health Study 2 & 3 (HUNT 2 & 3)
	1995-1997, 2006-2008 - 2014, 13 years follow-up
	59136 men and women, age 50-106 years: 742 abdominal aortic aneurysm cases
	Measured 
	BMI
	<25
25-29
30-34
≥35
	1.00
0.96 (0.80-1.16)
1.10 (0.87-1.41)
1.19 (0.77-1.84)
	Age, sex, diabetes mellitus, coronary heart disease, hypertension, total cholesterol, smoking

	Nyrønning LÅ et al, 2020, Norway
	Tromsø Study 4
	1994 - 2001, 7 years follow-up
	4161 men and women, age 25-82 years: 124 abdominal aortic aneurysm cases
	Measured
	BMI
	Per 10 kg/m2
	1.24 (1.17-1.33)
	Age, sex, hypertension, smoking

	Fattahi N et al, 2020, Sweden
	Westmannia Cardiovascular Risk Factors Study (WICTORY)
	1990-1999 - 2007, 15 years follow-up
	5817 men, age 50 years: 153 abdominal aortic aneurysm cases
	Measured
	Waist circumference
	Per 1 cm
	1.019 (1.002-1.037)
	Age, smoking status, blood pressure treatment, prior myocardial infarction, systolic blood pressure, total cholesterol

	Xiao J et al, 2021, Sweden
	Malmo Diet and Cancer Study
	1991-1996 - 2016, 19.8 years follow-up
	26688 men and women, age 45-73 years: 447 abdominal aortic aneurysm cases
	Measured 
	Waist circumference
	Per 1 SD (14.3505 cm)
	1.06 (0.94-1.20)
	Age, sex, marriage status, education, smoking, diabetes, systolic blood pressure, antihypertensive medication, ApoB/ApoA1 ratio, antilipid medication, white blood cell count

	Takada M et al, 2021, Japan
	Japan Collaborative Cohort Study
	1988-1989 – 2009, 18.8 years follow-up
	103972 men and women, age 40-79 years: 139 aortic aneurysm deaths
	Self-reported
	BMI, total aortic aneurysm, men



BMI, thoracic aortic aneurysm, men



BMI, abdominal aortic aneurysm, men



BMI, total aortic aneurysm, women



BMI, thoracic aortic aneurysm, women



BMI, abdominal aortic aneurysm, women


	<20.3
20.3-21.9
21.9-23.3
23.3-25.1
≥25.1
<20.3
20.3-21.9
21.9-23.3
23.3-25.1
≥25.1
<20.3
20.3-21.9
21.9-23.3
23.3-25.1
≥25.1
<20.3
20.3-21.9
21.9-23.3
23.3-25.1
≥25.1
<20.3
20.3-21.9
21.9-23.3
23.3-25.1
≥25.1
<20.3
20.3-21.9
21.9-23.3
23.3-25.1
≥25.1
	1.00
2.52 (1.18-5.35)
2.75 (1.28-5.88)
3.71 (1.77-7.80)
4.48 (2.10-9.58)
1.00
2.73 (0.52-14.24)
5.55 (1.16-26.51)
7.77 (1.67-36.06)
6.52 (1.33-33.02)
1.00
2.80 (1.08-7.29)
2.49 (0.92-6.70)
3.27 (1.23-8.72)
3.81 (1.39-10.49)
1.00
0.59 (0.22-1.60)
0.59 (0.22-1.61)
0.29 (0.08-1.05)
0.96 (0.42-2.19)
1.00
0.64 (0.15-2.73)
0.43 (0.08-2.28)
0.23 (0.03-1.98)
1.56 (0.49-4.99)
1.00
0.43 (0.08-2.25)
0.76 (0.18-3.24)
0.37 (0.07-1.97)
0.58 (0.15-2.24)
	Age, alcohol, cigarette smoking status, perceived mental stress, walking, sports, education, fresh fish, employment status

	Koba A et al, 2023, Japan
	Ibaraki Prefectural Health Study
	1993 - 2019, 26 years follow-up
	95723 men and women, age 40-79 years: 190 aortic aneurysm deaths
	Measured
	BMI
	<21 
21-<23
23-<25
25-<30
30
Per 3.15 
	1.19 (0.75-1.88)
0.87 (0.56-1.36)
1.00
1.11 (0.76-1.62)
1.39 (0.65-2.97)
1.02 (0.87-1.20)
	Age, sex, systolic blood pressure, diastolic blood pressure, antihypertensive medication, HDL cholesterol, non-HDL cholesterol, triglycerides, lipid-lowering medication, serum glucose, smoking status and cigarettes/day, alcohol

	Current study, 2024, United Kingdom
	UK Biobank

	2006-2010, 12.3 years follow-up
	495438 men and women, age 38-73 years: 3447 aortic aneurysm cases
	Measured 
	BMI






Waist circumference





Hip circumference





Waist-to-hip ratio





Waist-to-height ratio





Fat mass





Fat percentage
	<18.5
18.5-<25.0
25-<30
30-<35
35-<40
≥40
Per 5 kg/m2
73 cm
80
86
94
107
Per 10 cm
93 cm
99
102
1007
115
Per 10 cm
0.752
0.790
0.826
0.869
0.982
Per 0.1 unit
0.442
0.487
0.526
0.566
0.629
Per 0.1 unit
14.2 kg
19.2
23.4
27.9
36.8
Per 10 kg
21.4 
31.2
35.3
38.9
43.0
Per 10%
	1.32 (0.78-2.24)
1.00
1.18 (1.08-1.29)
1.51 (1.36-1.67)
1.45 (1.23-1.70)
1.56 (1.20-2.02)
1.16 (1.12-1.21)
1.00
1.11 (0.98-1.26)
1.29 (1.14-1.46)
1.37 (1.21-1.54)
1.66 (1.48-1.87)
1.16 (1.13-1.19)
1.00
1.03 (0.92-1.15)
1.12 (1.00-1.25)
1.13 (1.01-1.26)
1.37 (1.22-1.53)
1.12 (1.07-1.16)
1.00
1.11 (0.97-1.27)
1.24 (1.09-1.41)
1.51 (1.34-1.71)
1.67 (1.48-1.89)
1.33 (1.26-1.40)
1.00
1.18 (1.04-1.34)
1.26 (1.11-1.42)
1.42 (1.26-1.60)
1.70 (1.51-1.91)
1.27 (1.21-1.34)
1.00
1.23 (1.08-1.54)
1.29 (1.14-1.45)
1.35 (1.20-1.53)
1.62 (1.44-1.83)
1.16 (1.11-1.21)
1.00
1.16 (1.02-1.31)
1.24 (1.10-1.41)
1.27 (1.12-1.43)
1.45 (1.28-1.63)
1.20 (1.13-1.27)
	Age, sex, ethnicity, Townsend deprivation index, education, smoking status, time since quitting smoking and cigarettes/day, BMI categories, frequency of physical activity, height

	Current study, 2024, Japan
	Japan-Specific Health Check-Ups
	2008-2010 - 2012, 4.0 years follow-up
	630841 men and women, age 40-74 years: 51 aortic aneurysm deaths
	Measured
	BMI



Waist circumference





Waist-to-height ratio
	20.2
23.1
26.4
Per 5 kg/m2
72 cm
79
84
88.4
95.5
Per 10 cm
0.456
0.500
0.530
0.564
0.616
Per 0.1 unit
	1.00
1.66 (0.79-3.72)
1.79 (0.86-4.00)
1.24 (0.84-1.85)
1.00
0.99 (0.23-4.19)
3.31 (1.18-11.67)
4.05 (1.48-14.14)
3.12 (1.10-11.11)
1.54 (1.15-2.05)
1.00
1.10 (0.33-3.60)
2.46 (0.88-6.83)
1.36 (0.44-4.16)
3.18 (1.17-8.64)
1.75 (1.10-2.79)
	Age, sex, smoking, alcohol, region


ACE=angiotensin converting enzyme-inhibitor, AD=aortic dissection, BMI =Body mass index, DBP=diastolic blood pressure, HDL=High-density lipoprotein, MI=myocardial infarction, NSAID=non-steroidal anti-inflammatory drugs, SBP=systolic blood pressure





Supplementary Table 13. Table of HRs (95% CIs) from the nonlinear dose-response meta-analysis of BMI and aortic aneurysm

	
	Aortic aneurysm (n=5)
	Thoracic aortic aneurysm (n=3)
	Abdominal aortic aneurysm (n=10)

	BMI
	RR (95% CI)
	RR (95% CI)
	RR (95% CI)

	16.7
	1.02 (0.91-1.16)
	0.65 (0.47-0.91)
	0.88 (0.81-0.96)

	17.5
	1.00 (0.92-1.08)
	0.74 (0.59-0.93)
	0.91 (0.86-0.97)

	20.0
	1.00
	1.00
	1.00

	22.5
	1.07 (1.04-1.10)
	1.24 (1.08-1.43)
	1.09 (1.04-1.14)

	25.0
	1.19 (1.15-1.23)
	1.45 (1.16-1.80)
	1.17 (1.07-1.28)

	27.5
	1.32 (1.28-1.36)
	1.63 (1.25-2.11)
	1.25 (1.12-1.39)

	30.0
	1.48 (1.43-1.52)
	1.78 (1.35-2.34)
	1.32 (1.16-1.49)

	32.5
	1.64 (1.58-1.71)
	1.91 (1.46-2.51)
	1.38 (1.21-1.58)

	35.0
	1.82 (1.73-1.92)
	2.04 (1.58-2.63)
	1.43 (1.25-1.64)

	37.5
	2.01 (1.87-2.16)
	2.14 (1.69-2.71)
	1.47 (1.27-1.69)

	40.0
	2.20 (2.00-2.42)
	2.24 (1.81-2.78)
	1.49 (1.26-1.76)

	42.5
	2.39 (2.12-2.70)
	2.33 (1.90-2.85)
	1.50 (1.21-1.86)

	45.0
	2.58 (2.23-2.99)
	2.42 (1.97-2.97)
	1.50 (1.12-2.00)

	Pnonlinearity
	0.04
	0.11
	0.02










Supplementary Table 14. Table of HRs (95% CIs) from the nonlinear dose-response meta-analysis of waist circumference and aortic aneurysm

	
	Thoracic aortic aneurysm (n=2)
	Abdominal aortic aneurysm (n=5)

	Waist circumference
	RR (95% CI)
	RR (95% CI)

	72.1
	1.00
	1.00

	80.0
	1.15 (0.98-1.35)
	1.19 (1.09-1.30)

	85.0
	1.23 (0.99-1.52)
	1.32 (1.17-1.49)

	90.0
	1.30 (1.03-1.65)
	1.45 (1.25-1.68)

	95.0
	1.37 (1.08-1.74)
	1.58 (1.35-1.84)

	100.0
	1.43 (1.13-1.80)
	1.71 (1.47-1.98)

	105.0
	1.48 (1.19-1.86)
	1.82 (1.58-2.09)

	110.0
	1.54 (1.21-1.95)
	1.91 (1.65-2.21)

	Pnonlinearity
	0.54
	0.32





Supplementary Table 15. Table of HRs (95% CIs) from the nonlinear dose-response meta-analysis of waist-to-height ratio and aortic aneurysm

	
	Aortic aneurysm (n=2)
	Thoracic aortic aneurysm (n=2)
	Abdominal aortic aneurysm (n=2)

	Waist-to-height ratio
	RR (95% CI)
	RR (95% CI)
	RR (95% CI)

	0.44
	1.00
	1.00
	1.00

	0.50
	1.17 (1.07-1.29)
	1.16 (0.92-1.47)
	1.25 (1.11-1.40)

	0.55
	1.35 (1.19-1.52)
	1.31 (0.93-1.85)
	1.48 (1.28-1.72)

	0.60
	1.54 (1.36-1.75)
	1.48 (0.98-2.23)
	1.72 (1.50-1.99)

	0.65
	1.78 (1.54-2.05)
	1.67 (1.03-2.69)
	2.00 (1.72-2.32)

	0.70
	2.07 (1.68-2.54)
	1.89 (1.04-3.45)
	2.31 (1.81-2.93)

	Pnonlinearity
	0.99
	0.99
	0.51





Supplementary Table 16. Subgroup analyses of body mass index and aortic aneurysm, per 5 kg/m2
	
	Body mass index and aortic aneurysm
	Body mass index and abdominal aortic aneurysm
	Waist circumference and abdominal aortic aneurysm

	
	n
	RR (95% CI)
	I2 (%)
	Ph1
	Ph2
	n
	RR (95% CI)
	I2 (%)
	Ph1
	Ph2
	n
	RR (95% CI)
	I2 (%)
	Ph1
	Ph2

	All studies
	6
	1.17 (1.13-1.21)
	0
	0.53
	
	12
	1.11 (1.05-1.17)
	55.4
	0.01
	
	6
	1.15 (1.07-1.24)
	48.6
	0.08
	

	Gender
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Men 
	4
	1.33 (1.06-1.66)
	53.9
	0.09
	0.31/ 0.163
	5
	1.12 (0.90-1.39)
	74.4
	0.004
	0.92/ 0.223
	2
	1.16 (1.03-1.31)
	0
	0.55
	0.76/ 0.663

	    Women 
	3
	1.03 (0.96-1.11)
	0
	0.76
	
	2
	0.78 (0.56-1.10)
	0
	0.84
	
	1
	1.30 (0.92-1.82)
	
	
	

	    Men and women
	2
	1.17 (1.11-1.24)
	0
	0.43
	
	6
	1.12 (1.08-1.16)
	35.3
	0.17
	
	3
	1.14 (1.01-1.29)
	77.8
	0.01
	

	Follow-up
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   <10 years
	1
	1.24 (0.84-1.85)
	
	
	0.79
	3
	1.02 (0.79-1.31)
	42.3
	0.18
	0.67
	1
	1.45 (0.92-2.29)
	
	
	0.38

	   ≥10 years
	5
	1.17 (1.13-1.21)
	0
	0.40
	
	9
	1.11 (1.04-1.20)
	60.0
	0.01
	
	5
	1.14 (1.06-1.23)
	54.9
	0.06
	

	Outcome 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Incidence 
	2
	1.16 (1.12-1.21)
	0
	0.79
	0.51
	10
	1.11 (1.05-1.17)
	62.8
	0.004
	0.59
	5
	1.14 (1.06-1.23)
	54.9
	0.06
	0.38

	    Mortality 
	5
	1.19 (1.13-1.25)
	0
	0.47
	
	2
	1.23 (0.91-1.67)
	0
	0.79
	
	1
	1.45 (0.92-2.29)
	
	
	

	Assessment of weight/height
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Measured
	4
	1.16 (1.12-1.20)
	0
	0.88
	0.62
	7
	1.11 (1.06-1.16)
	47.2
	0.08
	0.97
	3
	1.14 (1.01-1.29)
	77.8
	0.01
	0.64

	    Self-reported (validated)
	0
	
	
	
	
	1
	1.31 (1.01-1.70)
	
	
	
	0
	
	
	
	

	    Self-reported
	1
	1.45 (1.14-1.85)
	
	
	
	4
	1.05 (0.83-1.34)
	74.9
	0.007
	
	2
	1.16 (1.00-1.34)
	0
	0.46
	

	    Unclear 
	1
	1.18 (1.12-1.24)
	
	
	
	0
	
	
	
	
	1
	1.21 (1.02-1.44)
	
	
	

	Geographic location 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Europe
	2
	1.17 (1.13-1.20)
	0
	0.64
	0.43
	7
	1.08 (1.01-1.15)
	68.0
	0.005
	0.19
	5
	1.14 (1.06-1.23)
	54.9
	0.06
	0.38

	    America
	1
	1.06 (0.56-2.03)
	
	
	
	3
	1.19 (1.04-1.36)
	56.1
	0.10
	
	0
	
	
	
	

	    Asia
	3
	1.25 (1.02-1.54)
	33.1
	0.22
	
	2
	1.23 (0.91-1.67)
	0
	0.79
	
	1
	1.45 (0.92-2.29)
	
	
	

	Number of cases
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Cases <250
	4
	1.24 (1.05-1.48)
	7.5
	0.36
	0.46
	5
	1.03 (0.87-1.23)
	39.3
	0.16
	0.75
	3
	1.25 (1.08-1.44)
	0
	0.75
	0.75

	    Cases 250-<500
	0
	
	
	
	
	4
	1.13 (0.98-1.32)
	69.4
	0.02
	
	2
	1.06 (0.98-1.14)
	0
	0.42
	

	    Cases ≥500
	2
	1.17 (1.13-1.20)
	0
	0.64
	
	3
	1.11 (1.01-1.21)
	70.5
	0.03
	
	1
	1.19 (1.15-1.23)
	
	
	

	Study quality
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    0-<3 stars
	0
	
	
	
	0.17
	0
	
	
	
	0.65
	0
	
	
	
	0.38

	    4-<6 stars
	2
	1.39 (1.13-1.71)
	0
	0.50
	
	3
	1.14 (1.02-1.27)
	0
	0.82
	
	1
	1.45 (0.92-2.29)
	
	
	

	    6-8 stars
	4
	1.16 (1.13-1.20)
	0
	0.84
	
	9
	1.10 (1.04-1.17)
	67.0
	0.002
	
	5
	1.14 (1.06-1.23)
	54.9
	0.06
	

	Adjustment for confounding factors3

	Age 
	Yes 
	6
	1.17 (1.13-1.21)
	0
	0.53
	NC
	12
	1.11 (1.05-1.17)
	55.4
	0.01
	NC
	6
	1.15 (1.07-1.24)
	48.6
	0.08
	NC

	
	No
	0
	
	
	
	
	0
	
	
	
	
	0
	
	
	
	

	Education 
	Yes 
	2
	1.26 (1.02-1.55)
	69.7
	0.07
	0.62
	6
	1.03 (0.90-1.18)
	69.8
	0.005
	0.28
	4
	1.13 (1.04-1.24)
	65.6
	0.03
	0.43

	
	No
	4
	1.17 (1.11-1.24)
	0
	0.85
	
	6
	1.13 (1.07-1.19)
	31.6
	0.20
	
	2
	1.24 (1.05-1.45)
	0
	0.47
	

	Alcohol 
	Yes 
	6
	1.17 (1.13-1.21)
	0
	0.53
	NC
	6
	1.11 (0.98-1.26)
	60.7
	0.03
	0.48
	3
	1.18 (1.03-1.36)
	0
	0.50
	0.64

	
	No
	0
	
	
	
	
	6
	1.10 (1.04-1.15)
	29.5
	0.21
	
	3
	1.14 (1.03-1.26)
	75.9
	0.02
	

	Smoking
	Yes 
	6
	1.17 (1.13-1.21)
	0
	0.53
	NC
	10
	1.10 (1.04-1.17)
	61.4
	0.005
	0.48
	6
	1.15 (1.07-1.24)
	48.6
	0.08
	NC

	
	No
	0
	
	
	
	
	2
	1.16 (1.03-1.30)
	8.9
	0.30
	
	0
	
	
	
	

	Waist circumference
	Yes 
	0
	
	
	
	NC
	2
	0.87 (0.73-1.04)
	0
	0.63
	0.03
	-
	
	
	
	-

	
	No
	6
	1.17 (1.13-1.21)
	0
	0.53
	
	10
	1.13 (1.08-1.18)
	44.8
	0.06
	
	-
	
	
	
	

	Physical activity
	Yes 
	3
	1.23 (1.05-1.44)
	40.7
	0.19
	0.70
	6
	1.17 (1.07-1.27)
	45.7
	0.10
	0.14
	1
	1.19 (1.15-1.23)
	
	
	0.53

	
	No
	3
	1.17 (1.11-1.24)
	0
	0.70
	
	6
	1.06 (0.99-1.14)
	43.6
	0.12
	
	5
	1.12 (1.03-1.22)
	21.8
	0.28
	

	Adjustment for potential intermediate factors

	Diabetes
	Yes 
	3
	1.17 (1.11-1.24)
	0
	0.70
	0.56
	7
	1.05 (0.94-1.18)
	65.6
	0.008
	0.31
	3
	1.07 (0.99-1.15)
	0
	0.38
	0.06

	
	No 
	3
	1.23 (1.07-1.42)
	41.0
	0.18
	
	5
	1.14 (1.10-1.17)
	10.0
	0.35
	
	3
	1.19 (1.15-1.23)
	0
	0.69
	

	Hypertension 
	Yes 
	1
	1.05 (0.79-1.39)
	
	
	0.49
	6
	1.09 (1.00-1.20)
	66.3
	0.01
	0.75
	4
	1.10 (1.02-1.20)
	17.5
	0.30
	0.31

	
	No 
	5
	1.17 (1.13-1.21)
	0
	0.47
	
	6
	1.13 (1.06-1.21)
	29.5
	0.21
	
	2
	1.19 (1.15-1.23)
	0
	0.40
	

	Systolic blood pressure
	Yes 
	2
	1.05 (0.81-1.36)
	0
	0.97
	NC
	2
	0.94 (0.66-1.34)
	62.7
	0.10
	0.38
	2
	1.10 (0.96-1.27)
	57.2
	0.13
	0.07

	
	No 
	4
	1.17 (1.13-1.22)
	13.6
	0.33
	
	10
	1.12 (1.06-1.19)
	55.5
	0.02
	
	4
	1.19 (1.15-1.23)
	0
	0.70
	

	Diastolic blood pressure
	Yes 
	1
	1.05 (0.79-1.39)
	
	
	0.49
	2
	0.94 (0.66-1.34)
	62.7
	0.10
	0.38
	0
	
	
	
	NC

	
	No 
	5
	1.17 (1.13-1.21)
	0
	0.47
	
	10
	1.12 (1.06-1.19)
	55.5
	0.02
	
	6
	1.15 (1.07-1.24)
	48.6
	0.08
	

	Serum cholesterol
	Yes 
	2
	1.05 (0.81-1.36)
	0
	0.97
	NC
	3
	1.04 (0.95-1.14)
	25.5
	0.26
	0.17
	1
	1.21 (1.02-1.44)
	
	
	0.65

	
	No 
	4
	1.17 (1.13-1.22)
	13.6
	0.33
	
	9
	1.14 (1.07-1.21)
	53.6
	0.03
	
	5
	1.14 (1.05-1.25)
	58.3
	0.05
	

	Hypercholesterolemia or dyslipidemia
	Yes 
	1
	1.06 (0.56-2.03)
	
	
	0.78
	6
	1.06 (0.90-1.23)
	69.7
	0.006
	0.77
	2
	1.16 (1.00-1.34)
	0
	0.46
	0.90

	
	No 
	5
	1.17 (1.13-1.21)
	1.3
	0.40
	
	6
	1.12 (1.07-1.17)
	38.7
	0.15
	
	4
	1.15 (1.04-1.27)
	67.2
	0.03
	

	Cardiovascular disease, CHD or stroke
	Yes 
	0
	
	
	
	NC
	4
	1.03 (0.87-1.22)
	75.6
	0.006
	0.40
	3
	1.18 (1.05-1.32)
	0
	0.71
	0.67

	
	No 
	6
	1.17 (1.13-1.21)
	0
	0.53
	
	8
	1.13 (1.09-1.18)
	32.4
	0.17
	
	3
	1.14 (1.01-1.29)
	77.8
	0.01
	


n denotes the number of studies
1P for heterogeneity within each subgroup
2 P for heterogeneity between subgroups with meta-regression analysis 
3 P for heterogeneity between men and women, excluding studies with both men and women combined
NC, not calculable because no studies were present in one of the subgroups or no convergence. 
















Supplementary Table 17: Study quality using modified Newcastle-Ottawa scale

	First author, publication year, country
	Selection of non-exposed cohort
	Exposure ascertainment
	Demonstration of outcome not present at start
	Adjustment for confounders
	Outcome assessment
	Long enough follow-up
	Adequacy of follow-up
	Total 

	Goldberg RJ et al, 1995, USA
	1
	1
	1
	2
	1
	1
	0
	7

	Tornwall ME et al, 2001, Finland
	1
	1
	0
	2
	1
	1
	0
	6

	Wong DR et al, 2007, USA
	1
	1
	1
	1.5
	1
	1
	0
	6.5

	Stackelberg O et al, 2013, Sweden
	1
	1
	1
	2
	1
	1
	0
	7

	Stackelberg O et al, 2013, Sweden
	1
	1
	1
	2
	1
	1
	0
	7

	Wang L et al, 2017, USA
	1
	0
	1
	2
	1
	1
	0
	6

	Nordkvist S et al, 2018, Sweden
	1
	1
	1
	0.5
	1
	1
	0
	5.5

	Bhaskaran K et al, 2018, United Kingdom
	1
	1
	1
	1.75
	1
	1
	0
	6.75

	Oyenuga AO et al, 2019, USA
	1
	1
	1
	2
	1
	1
	0
	7

	Nyrønning LÅ et al, 2019, Norway
	1
	1
	1
	1.75
	1
	1
	0
	6.75

	Nyrønning LÅ et al, 2020, Norway
	1
	1
	1
	1
	1
	1
	1
	7

	Fattahi N et al, 2020, Sweden
	1
	1
	1
	1.5
	1
	1
	0
	6.5

	Xiao J et al, 2021, Sweden
	1
	1
	1
	2
	1
	1
	0
	7

	Takada M et al, 2021, Japan
	1
	0
	0
	2
	1
	1
	0
	5

	Koba A et al, 2023, Japan
	1
	1
	0
	2
	1
	1
	0
	6

	Current study, 2024, United Kingdom
	1
	1
	1
	2
	1
	1
	1
	8

	Current study, 2024, Japan
	1
	0
	0
	1.25
	1
	1
	0
	4.25







Supplementary Table 18. World Cancer Research Fund grading criteria
	Grading
	Criteria

	Convincing
	A convincing relationship should be robust enough to be highly unlikely to be modified in the foreseeable future as new evidence accumulates. All of the following are generally required: 
- Evidence from more than one study type
- Evidence from at least two independent cohort studies
- No substantial unexplained heterogeneity within or between study types or in different populations relating to the presence or absence of an association, or direction of effect
- Good quality studies to exclude with confidence the possibility that the observed association results from random or systematic error, including confounding, measurement error, and selection bias
- Presence of a plausible biological gradient in the association. Such a gradient need not be linear or even in the same direction across different levels of exposure, so long as this can be explained plausibly
- Strong and plausible experimental evidence, either from human studies or relevant animal models, that typical human exposures can lead to relevant outcomes

	Probable
	All of the following are generally required:
- Evidence from at least two independent cohort studies, or at least five case-control studies
- No substantial unexplained heterogeneity within or between study types or in different populations relating to the presence or absence of an association, or direction of effect
- Good quality studies to exclude with confidence the possibility that the observed association results from random or systematic error, including confounding, measurement error, and selection bias
- Evidence for biological plausibility

	Limited - suggestive
	All of the following are generally required:
- Evidence from at least two independent cohort studies, or at least five case-control studies
- The direction of effect is generally consistent though some unexplained heterogeneity may be present
- Evidence for biological plausibility

	Limited - no conclusion
	Evidence is so limited that no firm conclusion can be made, but this does not mean that there is evidence of no relationship. The evidence might be graded "limited - no conclusion" for several reasons: 
- limited number of studies
- inconsistency of direction of effect
- poor quality of studies (e.g. lack of adjustment for known confounders)
- or any combination of these factors

	Substantial effect on risk unlikely
	All of the following are generally required: 
- Evidence from more than one study type
- Evidence from at least two independent cohort studies
- Summary estimate of effect close to 1.0 for comparison of high versus low exposure categories
- No substantial unexplained heterogeneity within or between study types or in different populations
- Good quality studies to exclude with confidence the possibility that the absence of association results from random or systematic error, including inadequate power, imprecision or error in exposure measurement, inadequate range of exposure, confounding, and selection bias
- Absence of a demonstrable biological gradient (dose response)
- Absence of strong and plausible experimental evidence, either from human studies or relevant animal models, that typical human exposures lead to relevant outcomes


Specific upgrading factors: 
1) Presence of a plausible biological gradient (dose response) in the association. Such a gradient need not be linear or even in the same direction across the different levels of exposure, so long as this can be explained plausibly. 
2) A particularly large summary effect size (an odds ratio or relative risk of 2.0 or more, depending on the unit of exposure) after appropriate control for confounders.
3) Evidence from randomised trials in humans.
4) Evidence from appropriately controlled experiments demonstrating one or more plausible and specific mechanisms actually operating in humans.
5) Robust and reproducible evidence from experimental studies in appropriate animal models showing that typical human exposures can lead to relevant health outcomes. 














































Supplementary Table 19. Evidence grading for adiposity measures and aortic aneurysm
	
	Reduced risk
	Increased risk

	Convincing
	-
	-

	Probable
	-
	BMI and aortic aneurysm
BMI and abdominal aortic aneurysm
Waist circumference and abdominal aortic aneurysm

	Limited-suggestive
	-
	BMI and thoracic aortic aneurysm
Waist-to-height ratio and aortic aneurysm and abdominal aortic aneurysm

	Limited - no conclusion
	Waist circumference and aortic aneurysm and thoracic aortic aneurysm
Waist-to-height ratio and thoracic aortic aneurysm





















Supplementary Table 20. Justification for evidence grading of adiposity measures and aortic aneurysm
	Requirements for grading of convincing
	BMI
	Waist circumference
	Waist-to-height ratio

	Statistically significant and robust association
	Statistically significant association for AA, TAA and AAA in linear and nonlinear dose-response analyses
	Statistically significant association for AAA in linear and nonlinear analyses. 
No significant association for AA or TAA. 
	Statistically significant associations for AA and AAA, but not for TAA. 

	Evidence from at least two independent cohort studies
	AA (n=6)
TAA (n=3)
AAA (n=12)
	AA (n=2)
TAA(n=2)
AAA (n=6)
	AA (n=2)
TAA (n=2)
AAA (n=2)

	No substantial unexplained heterogeneity within or between study types or in different populations relating to the presence or absence of an association, or direction of effect
	AA: 0%
TAA: 33%
AAA: 55%
Moderately low heterogeneity for TAA, moderate heterogeneity for AAA, however, the majority of studies report positive associations. 
	AA: 73%
TAA: 67%
AAA: 49%
Moderate heterogeneity for AAA, but high heterogeneity for TAA and AAA, however, all studies reported studies in the direction of a positive association. 
	AA: 45%
TAA: 62%
AAA: 0%
Low to moderate heterogeneity for AA and AAA, but high heterogeneity for TAA, however, the heterogeneity was mainly driven by differences in the strength of the association. 

	Good quality studies to exclude with confidence the possibility that the observed association results from random or systematic error, including confounding, measurement error, and selection bias
	Most studies excluded prevalent cases at baseline, and most studies adjusted for important confounding factors. Most studies did not report on loss to follow-up. Overall the studies scored had relatively high quality scores.  
	Most studies excluded prevalent cases at baseline (for AAA only), while for AA and TAA one of two studies made such exclusions. Most studies adjusted for important confounding factors. Most studies did not report on loss to follow-up. Overall the studies scored had relatively high quality scores.
	One of two studies excluded prevalent cases at baseline and reported low loss to follow-up, while both studies adjusted for important confounding factors. One study had a high quality score and the second had a moderate score. 

	Presence of a plausible biological gradient in the association. Such a gradient need not be linear or even in the same direction across different levels of exposure, so long as this can be explained plausibly
	Clear positive associations in nonlinear dose-response analyses across all outcomes. 
	Clear positive associations in nonlinear dose-response analyses for TAA and AAA. 
	Clear positive associations in nonlinear dose-response analyses for AA and AAA, while the association was imprecise for TAA. 

	Strong and plausible experimental evidence, either from human studies or relevant animal models, that typical human exposures can lead to relevant outcomes
	There is strong evidence that adiposity increases blood pressure /hypertension risk 
	There is strong evidence that adiposity increases blood pressure /hypertension risk
	There is strong evidence that adiposity increases blood pressure /hypertension risk

	Final grading and justification for overall assessment. 
	Probably causal relationship between higher BMI and aortic aneurysm and abdominal aortic aneurysm, primarily based on a moderate to high number of cohort studies, as well as plausible mechanisms through higher blood pressure and lipid levels. 
Limited-suggestive evidence for thoracic aortic aneurysm, primarily based on non-statistically significant association in linear dose-response analysis and small number of studies.  
	Probably causal relationship between higher waist circumference and AAA, primarily based on an moderate number of cohort studies, as well as plausible mechanisms through higher blood pressure and lipid levels. 

Limited no conclusion for AA and TAA. 

	Limited-suggestive evidence of a causal relationship for waist-to-height ratio for AA and AAA and limited no conclusion for TAA, mainly due to the low number of studies available. 


AA, aortic aneurysm; AAA, abdominal aortic aneurysm; TAA, thoracic aortic aneurysm. 
















Supplementary Figure 1. Influence analysis of BMI and aortic aneurysm
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------------------------------------------------------------------------------
 Study omitted     |   	Estimate       	[95%  Conf.  Interval]
-------------------+----------------------------------------------------------
 J-SHC             |   	1.1689917      	1.1323375    	1.2068323
 UKB               |   	1.1857424      	1.1259973    	1.2486575
 Koba, 2023        |   	1.1707085      	1.1348143    	1.2077383
 Takada, 2021      |   	1.1648859      	1.129088     	1.2018186
 Bhaskaran, 2018   |   	1.1650612      	1.1203741    	1.2115309
 Goldberg, 1995    |   	1.1697221      	1.1330675    	1.2075623
-------------------+----------------------------------------------------------
 Combined          |   	1.1691628      	1.1335272    	1.2059187
------------------------------------------------------------------------------














Supplementary Figure 2. Influence analysis of BMI and abdominal aortic aneurysm
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------------------------------------------------------------------------------
 Study omitted     |   		Estimate       	[95%  Conf.  Interval]
-------------------+----------------------------------------------------------
 J-SHC             |   		1.1096203      	1.0519181    	1.1704878
 UKB               |   		1.0929927      	1.0279084    	1.1621978
 Takada, 2021      |   		1.1068792      	1.0492764    	1.1676445
 Nyrønning, 2020   |   		1.1017724      	1.0247858    	1.1845427
 Nyrønning, 2019   |   		1.1212498      	1.0603082    	1.185694
 Oyenuga, 2019     |   		1.114445       	1.0525556    	1.1799732
 Nordkvist, 2018   |   		1.1071877      	1.0448463    	1.1732489
 Wang, 2017        |   		1.0964881      	1.0402664    	1.1557485
 Stackelberg, 2013, COSM|	1.1256309    	1.0729561    	1.1808914
 Stackelberg, 2013, SMC|	1.1170094     	1.0621021    	1.1747552
 Wong, 2007        |   		1.10403        	1.0471698    	1.1639776
 Tornwall, 2001    |   		1.1176678      	1.0639794    	1.1740652
-------------------+----------------------------------------------------------
 Combined          |   		1.1104169      	1.0540791    	1.1697657
------------------------------------------------------------------------------







Supplementary Figure 3. Funnel plot for BMI and aortic aneurysm
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Supplementary Figure 4. Funnel plot for BMI and abdominal aortic aneurysm
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Supplementary Figure 5. BMI and ruptured aortic aneurysm
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Supplementary Figure 6. BMI and aortic aneurysm incidence and mortality separately, linear and nonlinear dose-response analysis



Supplementary Figure 7. Waist circumference and aortic aneurysm, dose-response per 10 cm increment

[image: ]

























Supplementary Figure 8. Influence analysis of waist circumference and abdominal aortic aneurysm
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------------------------------------------------------------------------------
 Study omitted     |   		Estimate       	[95%  Conf.  Interval]
-------------------+----------------------------------------------------------
 J-SHC             |   		1.1440058      	1.060758     	1.2337868
 UKB               |   		1.1198452      	1.0250053    	1.2234602
 Xiao, 2021        |   		1.1902064      	1.1525632    	1.229079
 Fattahi, 2020     |   		1.1431986      	1.0471746    	1.2480279
 Stackelberg, 2013, COSM|	1.1573274    	1.0597175    	1.2639281
 Stackelberg, 2013, SMC|	1.1449032     	1.0576961    	1.2393006
-------------------+----------------------------------------------------------
 Combined          |   		1.150641       	1.0692218    	1.2382601
------------------------------------------------------------------------------













Supplementary Figure 9. Funnel plot of waist circumference and abdominal aortic aneurysm
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Supplementary Figure 10. Waist circumference and ruptured aortic aneurysm, dose-response per 10 cm increment
[image: ]



























Supplementary Figure 11. Waist circumference and aortic aneurysm mortality, dose-response per 10 cm increment
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Supplementary Figure 12. Waist-to-height ratio and ruptured aortic aneurysm, linear and nonlinear dose-response analysis
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Supplementary Figure 13. Waist-to-height ratio and aortic aneurysm mortality, linear and nonlinear dose-response analysis








Supplementary Figure 14. BMI and aortic aneurysm, sensitivity analyses including two additional studies reporting on aortic aneurysm and aortic dissection combined
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