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Table 81 Correlation matrix of anthropometric measures in the CHANCES cohorts.

WC- HC- WHR-
BMI WC HC WHR  Height residuals residuals residuals

Men and Women

BMI 1.00

WC 0.75 1.00

HC 0.82 0.61 1.00

WHR 0.30 0.78 -0.02 1.00

Height -0.19 0.18 -0.15 0.34 1.00

WC-residuals 0.00 0.48 0.13 0.49 0.20 1.00

HC-residuals 0.00 0.12 0.51 -0.26 0.29 0.25 1.00
WHR-residuals 0.00 0.37 -0.21 0.64 0.00 0.77 -0.40 1.00
Men

BMI 1.00

WC 0.85 1.00

HC 0.76 0.79 1.00

WHR 0.53 0.74 0.18 1.00

Height -0.16 0.00 0.09 -0.10 1.00

WC-residuals 0.00 0.51 0.24 0.55 0.34 1.00

HC-residuals 0.00 0.20 0.60 -0.33 0.42 0.40 1.00
WHR-residuals 0.00 0.34 -0.24 0.82 0.01 0.68 -0.40 1.00
Women

BMI 1.00

WC 0.84 1.00

HC 0.87 0.78 1.00

WHR 0.41 0.75 017 1.00

Height -029  -0.21 -0.09 -0.23 1.00

WC-residuals 0.00 0.53 0.08 0.74 0.21 1.00

HC-residuals 0.00 0.09 0.48 -0.37 0.36 017 1.00
WHR-residuals 0.00 0.44 -0.20 0.90 -0.01 0.82 -0.41 1.00

All values are Pearson correlation coefficients.

Residuals of WC, HC, and WHR were calculated with separate sex-specific linear regression models with
BMI as the independent variable and WC, HC, and WHR as the dependent variables in each of the three
models; all models were adjusted for Cohort.

BMI, body mass index; WC, waist circumference; HC, hip circumference; WHR, waist-to-hip ratio.



Table S2 Hazard ratios (HR) and their 95% confidence intervals (Cl) for the risk of incident cancer per 1 standard deviation (SD) increment of anthropometric measures for men and women, by cohort and cancer site

Obesity-related cancers? Breast cancer Colorectal cancer Other obesity-related cancers?
Model 2 Model 3 Model 2 Model 3 Model 2 Model 3 Model 2 Model 3
HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl HR 95%Cl
Body mass index (1 SD=4.2 kg/m2)
EPIC_DK 1.06 096 116 106 09% 1.16 098 084 113 1.00 087 117 1.19 1 142 118 098 1.41 105 087 126 103 085 1.24
EPIC_GR 1.09 092 131 108 09 129 113 076 167 111 074 165 123 08 171 122 08 17 1.02 079 131 102 079 131
EPIC_NL 147 103 133 116 102 1.33 132 109 16 132 108 16 111 089 14 11 087 14 101 076 134 097 073 1.29
EPIC_SP 088 074 104 114 082 16 086 063 118 092 047 18 084 064 111 08 065 1.15 095 071 127 099 074 133
ESTHER3 12 109 133 12 109 133 116 099 136 116 099 1.36 117 097 143 118 097 143 128 1.08 153 128 108 153
PRIME Belfast* 15 108 207 151 109 21 16 11 233 167 114 244 112 058 217 114 059 223
TROMSO 113 098 13 114 097 133 123 097 157 131 098 176 1.23 1 152 119 095 149 085 064 114 092 067 125
Waist circumference (1 SD=12.1 cm)
EPIC_DK 1.06 095 117 1 09 1.1 094 08 11 091 077 1.06 119 098 145 104 086 1.27 112 092 136 114 094 1.39
EPIC_GR 1.09 089 133 1 08 117 097 061 155 084 06 117 12 083 174 097 072 131 11 083 146 111 088 1.39
EPIC_NL 1.17 1 136 099 08 115 1.26 1 158 091 073 114 118 09 154 109 084 142 104 076 142 105 077 142
EPIC_SP 1.01 083 122 124 107 145 105 072 151 130 097 176 094 069 128 121 094 155 1.09 079 151 126 097 1.64
ESTHER3
PRIME Belfast* 145 1.03 204 106 073 154 152 102 226 094 061 145 126 064 25 145 072 294
TROMSO 128 1.08 151 123 104 146 151 1.09 21 128 093 176 135 106 172 126 098 1.61 101 072 14 115 084 1.59
Hip circumference (1 SD= 8.6 cm)
EPIC_DK 1.05 095 1.16 1 09 11 102 088 118 105 089 124 116 096 14 098 08 12 099 081 121 091 074 1.1
EPIC_GR 122 102 146 124 104 148 123 084 181 125 084 185 14 1 19 129 093 1.79 115 089 149 122 094 158
EPIC_NL 117 103 133 106 091 1.24 129 1.07 156 105 083 132 112 09 14 107 082 141 102 078 135 107 077 148
EPIC_SP 086 073 102 087 074 1.03 092 068 123 096 07 133 085 065 112 09 069 1.17 086 065 113 077 058 1.02
ESTHER3
PRIME Belfast* 1.36 095 195 09 062 1.29 1.51 1 227 096 062 146 1 048 211 073 037 144
TROMSO 112 095 132 091 078 1.07 126 092 173 087 064 118 12 093 154 092 073 117 091 066 126 094 069 128
Waist-to-hip ratio (1 SD=0.1)
EPIC_DK 1.04 092 1.18 1092 11 087 072 105 090 079 1.03 116 092 146 104 088 1.23 124 099 156 1.16 098 1.37
EPIC_GR 091 072 115 093 08 1.09 072 042 125 079 055 113 091 059 14 08 066 1.2 101 073 139 102 082 127
EPIC_NL 1.05 08 127 09 084 1.1 104 077 139 091 074 112 112 08 158 102 08 13 103 07 154 1 076 133
EPIC_SP 133 105 168 125 107 145 133 083 212 123 091 167 12 082 175 121 096 154 152 1.02 225 131 1.01 1.7
ESTHER3
PRIME Belfast* 152 097 238 112 079 1.58 144 085 244 099 066 149 174 073 415 152 081 285
TROMSO 136 114 161 12 106 1.36 147 11 197 124 1 1583 14 108 182 1.2 1 147 117 081 168 115 091 146
All cohorts pooled?
BMI per SD 111 106 117 112 102 124 111 101 121 110 099 1.23 116 1.07 127 116 105 128 1.06 097 116 099 089 1.11
WC per SD 112 1.04 119 106 100 1.13 1.07 096 119 09 086 1.08 120 1.08 134 109 098 1.21 1.08 096 122 114 102 127
HC per SD 1.08 101 114 101 094 107 111 100 124 105 094 118 114 1.03 127 099 089 1.10 098 088 110 096 085 1.07
WHR per SD 111 103 120 105 099 1.1 098 089 1.09 09 085 1.05 119 1.04 136 108 098 1.18 118 103 136 113 1.03 125

"Postmenopausal breast, colorectum, pancreas, kidney, gallbladder, endometrium, ovary, liver, lower oesophagus, and cardia stomach; 2 Same as ‘obesity-related cancers’, but excluding postmenopausal breast, and
colorectum; 3 No data available on WC, HC, and WHR; 4 No breast cancer cases because men only; 5 Additionally adjusted for cohort in all models;
Model 2: adjusted for sex, age, daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more than primary but less than college, college or university, missing), vigorous
physical activity (yes, no, missing), recruitment year, and height.
Model 3: as model 2, but models for BMI, WC, and HC were mutually adjusted using WC- and HC-residuals; the models for WHR were further adjusted for BMI using WHR-residuals.

Results of Model 1 are not shown due to space limitations, but results were similar to Model 2.




Table S3 Hazard ratios (HR) and their 95% confidence intervals (Cl) for the risk of incident cancer per 1-standard deviation (SD) increment of

anthropometric measures, by sex and cancer site

Model 1 Model 2 Model 3
Cases HR 95% Cl Cases HR 95% Cl Cases HR 95% Cl
MEN
Body mass index (1 SD=3.6 kg/m?)
Obesity-related cancers! 524 113 104 124 524 114 105 125 389 117 1.00 138
Colorectal cancer 318 113 1.01 1.26 318 116 1.01 133 243 115 098 1.34
Other obesity-related cancers? 206 114 099 1.31 206 115 1.01 133 146 110 085 143
Waist circumference (1 SD=10.1 cm)
Obesity-related cancers! 389 115 1.03 1.28 389 115 1.03 1.28 389 114 101 127
Colorectal cancer 243 113 098 1.29 243 115 098 1.36 243 1.06 090 1.25
Other obesity-related cancers? 146 120 1.01 142 146 119 1.00 1.42 146 131 1.09 1.56
Hip circumference (1 SD=7.2 cm)
Obesity-related cancers! 389 1.02 091 114 389 1.04 093 117 389 090 080 1.02
Colorectal cancer 243 1.04 090 1.20 243 1.07 089 1.28 243 091 078 1.06
Other obesity-related cancers? 146 1.01 084 1.21 146 1.03 085 1.24 146 090 074 1.09
Waist-to-hip ratio (1 SD=0.06)
Obesity-related cancers' 389 120 1.09 1.33 389 119 1.07 1.3 389 115 1.04 1.27
Colorectal cancer 243 118 1.03 1.35 243 121 099 147 243 1.09 094 127
Other obesity-related cancers? 146 128 110 1.50 146 126 1.07 1.48 146 125 1.08 145
WOMEN
Body mass index (1 SD=4.6 kg/m?)
Obesity-related cancers’ 1132 1.08 1.01 1.15 1132 110 1.03 117 867 1.07 1.00 1.16
Colorectal cancer 273 117  1.03 1.32 273 117 1.04 132 222 115 1.00 1.31
Breast cancer 555 1.09 099 1.19 555 112 1.02 1.22 409 110 099 1.23
Other obesity-related cancers? 304 099 087 112 304 100 088 1.13 236 116 089 1.50
Waist circumference (1 SD=11.6 cm)
Obesity-related cancers’ 867 1.08 1.01 1.16 867 1.09 1.01 117 867 1.04 096 1.12
Colorectal cancer 222 123 1.07 142 222 124 1.07 144 222 113 098 1.29
Breast cancer 409 1.05 095 117 409 1.07 096 1.19 409 096 086 1.08
Other obesity-related cancers? 236 1.01 087 1.16 236 1.00 087 1.16 236 1.07 093 1.23
Hip circumference (1 SD=9.3 cm)
Obesity-related cancers’ 867 1.08 1.00 1.16 867 1.09 1.01 147 867 1.04 096 1.13
Colorectal cancer 222 120 1.04 1.38 222 118 1.04 1.34 222 1.08 093 1.25
Breast cancer 409 1.09 099 1.21 409 111 1.00 1.24 409 1.05 094 118
Other obesity-related cancers? 236 095 082 1.09 236 096 083 1.10 236 098 084 113
Waist-to-hip ratio (1 SD=0.07)
Obesity-related cancers’ 867 1.04 097 112 867 1.04 097 112 867 1.01 094 1.09
Colorectal cancer 222 116 1.00 1.35 222 117 098 140 222 1.06 094 120
Breast cancer 409 098 089 1.09 409 098 09 1.1 409 095 085 1.05
Other obesity-related cancers? 236 1.08 094 1.23 236 1.06 0.9 1.2 236 1.07 094 122

" Postmenopausal breast, colorectum, pancreas, kidney, gallbladder, endometrium, ovary, liver, lower oesophagus, and cardia stomach; 2 Same as ‘obesity-related
cancers’, but excluding postmenopausal breast, and colorectum.

Model 1: adjusted for age, and cohort; models for WC, HC, and WHR also adjusted for height.

Model 2: as model 1 and further adjusted for daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more

than primary but less than college, college or university, missing), vigorous physical activity (yes, no, missing), recruitment year, and height.

Model 3: as model 2, but models for BMI, WC, and HC were mutually adjusted using WC- and HC-residuals; the model for WHR was further adjusted for BMI using

WHR-residuals.

Note: no formal test for interaction by sex was performed because Cox models were stratified by sex to meet the proportionality of hazards assumption.




Table S4 Hazard ratios (HR) and their 95% confidence intervals (Cl) for the risk of incident cancer per 1 standard deviation (SD) increment of anthropometric measures, by smoking status and cancer site

Obesity-related cancers? Breast cancer Colorectal cancer Other obesity-related cancers?
Model 2 Model 3 Model 2 Model 3 Model 2 Model 3 Model 2 Model 3
HR 95% ClI HR 95% Cl HR 95% Cl HR 95% ClI HR 95% ClI HR 95% ClI HR 95% Cl HR 95% ClI
Body mass index (1 SD=4.2 kg/m?)
Current daily smoker 1.09 0.98 to 1.21 1.06 094t0119 126 1.03t0155 128 1.00t01.63  1.11 09310132 103 085t01.25 092 0750113 093 07610 1.14
Former daily smoker 1.10 1.00t0 1.20 1.08 0.97to 1.21 102 085t0122 105 085t0128 117 10110135 116 097t0138 113 094t0137 1.08  0.87t01.33
Never daily smoker 112 1.04t01.20 1.08 1.00t01.18 111  099t0125 1.08 093t0125 120 10510137 123 1.06t0143 1.10 0.95t0128 098  084t01.16
Waist circumference (1 SD=12.1 cm)
Current daily smoker 114 1.02t01.28 1.07 091t120 113 089to144 088 068t01.13 119 099t0143 119  0.97to 144 1.05 086t0127 112 091t01.37
Former daily smoker 1.09 0.98t0 1.22 1.00 089to111 097 0.79t0119 087 0.72t0107 114 096t0135 094 0.79t01.12 1.23 10110150 125 1.03t0 153
Never daily smoker 1.1 1.02t0 1.22 1.10 1010119 110 095t 127 105 090to1.21 127 1.08t0149 116  1.00t01.35 1.02 0.86 to 1.21 110 09410128
Hip circumference (1 SD= 8.6 cm)
Current daily smoker 0.99 0.87t0 1.12 0.93 083t01.04 126 099to160 107 084t01.36  0.91 0.74t01.12 088  0.73t0 1.05 0.89 0.72t0110 089 0.73t01.08
Former daily smoker 1.04 0.93t01.16 0.95 086t0106 102 084t0c124 097 080to117 108 090t0129 092 0.78t01.09 1.03 0.841.28 095 0.78t01.16
Never daily smoker 1.14 1.05t0 1.24 1.09 09t119 112 0970129 110 095t0127 133 1.16t0154 114 09710133 1.00 085t0117 100 0.85.t01.18
Waist-to-hip ratio (1 SD=0.1)
Current daily smoker 1.22 1.08 t0 1.37 1.09 09t 121 09 076to121 087 068to110 136 1.13to164 122  1.04t0 142 1.19 098t0146 114 0.96t01.35
Former daily smoker 1.1 0.99t01.25 1.03 093t0114 094 077t0113 091 0.76t01.10 115 095t0138 098 0.83t01.17 1.36 110t01.68 125  1.04t01.50
Never daily smoker 1.04 0.94t01.16 1.04 09%t113 103 089tc119 100 087to1.16 1.08 089t0129 105 0.90to 122 1.08 089t0132 107 092t01.25

" Postmenopausal breast, colorectum, pancreas, kidney, gallbladder, endometrium, ovary, liver, lower oesophagus, and cardia stomach; 2 Same as ‘obesity-related cancers’, but excluding postmenopausal breast, and colorectum.
Model 2: adjusted for sex, age, daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more than primary but less than college, college or university, missing), vigorous physical activity

(ves, no, missing), recruitment year, and height.

Model 3: as model 2, but models for BMI, WC, and HC were mutually adjusted using WC- and HC-residuals; the models for WHR were further adjusted for BMI using WHR-residuals.
BMI, body mass index; WC, waist circumference; HC, hip circumference; WHR, waist-to-hip ratio.
All P-values for interaction (LR test) >0.10, except for HC vs. CRC in model 2 (P=0.02).



Table S5 Hazard ratios (HR) and their 95% confidence intervals (Cl) for the risk
of incident breast cancer (postmenopausal) per 1 standard deviation (SD)
increment of anthropometric measures, by HRT use

Breast cancer (postmenopausal)

Model 2 Model 3

Cases HR 95% Cl HR 95% ClI
Body mass index (1 SD=4.6 kg/m?)
never HRT user 1.22 1.08 to 1.38 1.28 1.11to1.47
ever HRT user 0.99 0.86t01.14 091 0.76t01.10
unknown 1.26 0.95101.67 102 0.73t0143
Waist circumference (1 SD=11.6 cm)
never HRT user 1.21 1.05to0 1.40 095 081to1.11
ever HRT user 0.93 0.78t0 1.11 099 083t01.18
unknown 1.00 0.71t01.41 101 0.75t01.35
Hip circumference (1 SD=9.3 cm)
never HRT user 1.24 1.08 to 1.42 1.00 0.86t01.16
ever HRT user 0.96 0.80t01.14 108 091t01.28
unknown 1.13 0.82t01.55 125 0.92t01.68
Waist-to-hip ratio (1 SD=0.07)
never HRT user 1.06 091t01.23 096 0.83t01.12
ever HRT user 0.94 0.80to 1.11 095 081to1.11
unknown 0.89 0.64 to 1.24 091 06710124

Model 2: adjusted for sex, age, daily smoking (never, former, current, missing), average
alcohol consumption (g/d), education (primary or less, more than primary but less than
college, college or university, missing), vigorous physical activity (yes, no, missing),
recruitment year, height, and cohort.

Model 3: as model 2, but models for BMI, WC, and HC mutually adjusted using WC- and
HC-residuals; the models for WHR were further adjusted for BMI using WHR-residuals.
BMI, body mass index; WC, waist circumference; HC, hip circumference; WHR, waist-to-hip
ratio; HRT, hormone replacement therapy.

All P-values for interaction (LR test) <0.001.
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Figure S1 Random-effects meta-analysis of the association of different obesity-indicators per 1 standard deviation (SD) increment with (A) ‘obesity-related cancers’, (B) colorectal

cancer, (C) postmenopausal breast cancer, and (D) ‘other obesity-related cancers’ after mutual adjustment for each obesity-indicator.

" First primary cancers of the colorectum, breast, pancreas, kidney, gallbladder, endometrium, ovary, liver, lower oesophagus, and cardia stomach; 2 same as all obesity-related cancers but excluding first primary cancers of the colorectum and of the
breast.

Adjustments were made for sex, age at entry, daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more than primary but less than college, college or university, missing), vigorous physical
activity (yes, no, missing), recruitment year, height, and models for BMI, WC, and HC were mutually adjusted using WC- and HC-residuals; and the models for WHR were further adjusted for BMI using WHR-residuals.

BMI, body mass index (1 SD=4.2 kg/m2); WC, waist circumference (1 SD=12.1 cm); HC, hip circumference (1 SD= 8.6 cm); WHR, waist-to-hip ratio (1 SD=0.1).
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Figure S$1 continued Random-effects meta-analysis of the association of different obesity-indicators per 1 standard deviation (SD) increment with (A) ‘obesity-related cancers’,

(B) colorectal cancer, (C) postmenopausal breast cancer, and (D) ‘other obesity-related cancers’ after mutual adjustment for each obesity-indicator.

"First primary cancers of the colorectum, breast, pancreas, kidney, gallbladder, endometrium, ovary, liver, lower oesophagus, and cardia stomach; 2 same as all obesity-related cancers but excluding first primary cancers of the colorectum and of the
breast.

Adjustments were made for sex, age at entry, daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more than primary but less than college, college or university, missing), vigorous physical
activity (yes, no, missing), recruitment year, height, and models for BMI, WC, and HC were mutually adjusted using WC- and HC-residuals; and the models for WHR were further adjusted for BMI using WHR-residuals.

BMI, body mass index (1 SD=4.2 kg/m?); WC, waist circumference (1 SD=12.1 cm); HC, hip circumference (1 SD= 8.6 cm); WHR, waist-to-hip ratio (1 SD=0.1).



3.0 Obesity-related cancers combined ,
] Colorectal cancer /
P-non-linear = 0.88 3.09 . /
P-non-linear = 0.87 v
2.5 /
P 2.5 y
,//// ////
2.0 e e
= e = 2.0 o
o s o 2
N g R 7
8 157 e 8 151 7
o e e o e
I e T I T
10 — = 104—====== e
0.5 0.5 -
0.0 0.0
T T T T T T T T T T T T T T
15 20 25 30 35 40 45 15 20 25 30 35 40 45
Body mass index, kg/m2 Body mass index, kg/m2
3.01 Obesity—related cancers combined 309  Colorectal cancer
P-non-linear =0.60 P-non-linear = 0.65
251 254
2.0 -
R -
5 L e
= e
I
1.0
0.5
0.0 0.0
T T T T T T T T T T T T T T T T T T T T T T T
65 70 75 8 8 90 95 100 105 110 115 120 65 70 75 80 8 90 95 100 105 110 115 120
Waist circumference, cm Waist circumference, cm
301  Obesity-related cancers combined 3.01  Colorectal cancer
P-non-linear = 0.66 P-non-linear = 0.21
0.0 0.0
T T T T T T T T T T T T T T T T T T T T T T
80 85 90 95 100 105 110 115 120 125 130 80 85 90 95 100 105 110 115 120 125 130
Hip circumference, cm Hip circumference, cm
3.0  Obesity-related cancers combined 3.07  Colorectal cancer ,
P-non-linear = 0.024 P-non-linear = 0.22 /’
2.5
2.0+
5
3
3 1.55
x
e ———
1.0 —==
0.5 0.5
0.0 0.0
T T T T T T T T T T T T T T T T T T T T T T
i 74 78 82 98 1.02 106 1.1 i 74 78 82 98 1.02 106 1.1

.86 ‘ .94
Waist-to-hip ratio

.86 ‘ .94
Waist-to-hip ratio

Figure S$2. Association of different obesity indicators with ‘obesity-related cancers’ (i.e. colorectum, breast, pancreas, kidney, gallbladder,

endometrium, ovary, liver, lower oesophagus, and cardia stomach) and with colorectal cancer, allowing for non-linear effects.

The figures show a 3-knot restricted cubic spline model at Harrell's default percentiles (i.e. 10t [reference point], 50t, and 90t) allowing for non-linear effects and are adjusted for sex,
age, daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more than primary but less than college, college or university,
missing), vigorous physical activity (yes, no, missing), height, recruitment year, and cohort. P-values are from Wald-test evaluating the linearity hypothesis.
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Figure S3. Association of different obesity indicators with breast cancer and with ‘other obesity-related cancers’ (pancreas, kidney, gallbladder,
endometrium, ovary, liver, lower oesophagus, and cardia stomach), allowing for non-linear effects.

The figures show a 3-knot restricted cubic spline model at Harrell's default percentiles (i.e. 10t [reference point], 50, and 90t) allowing for non-linear effects and are adjusted for
sex, age, daily smoking (never, former, current, missing), average alcohol consumption (g/d), education (primary or less, more than primary but less than college,
college or university, missing), vigorous physical activity (yes, no, missing), height, recruitment year, and cohort. P-values are from Wald-test evaluating the linearity

hypothesis.



