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Supplementary Methods

Study characteristics, eligibility criteria and anthropometric variable measurements — details.

Participants in EPIC, provided signed informed consent and were subsequently mailed lifestyle and diet
guestionnaires. Exceptions to the recruitment scheme: only women participated in the cohorts of
Norway, Utrecht, Naples, and France; half of the Oxford cohort did not consume meat, or were fish
eaters, lacto-ovo vegetarians or vegans; part of the Italian and Spanish cohorts were members of local
blood donor associations; the Utrecht and Florence cohorts recruited women who patrticipated in local
breast cancer screening programmes. Weight was measured to the nearest 0.1 kg and height was
measured dependent on the study centre — to the nearest 0.1, 0.5, or 1.0 cm with participants not
wearing shoes. BMI was calculated as weight in kg divided by height in m2. Waist circumference was
measured either at the midpoint between the lower ribs and iliac crest or at the narrowest torso

circumference.* 2

Prostate cancer recurrence usually occurs within the first five years after initial treatment.-6) The post-
diagnosis exposure window of the present study was therefore restricted to five years. Regarding the
pre-diagnosis exposure window, adiposity status in the two years prior to diagnosis may be a good
representation of the adiposity status at diagnosis, and likely not affected by the cancer itself since most
prostate cancer tumours are diagnosed at early stages and are usually asymptomatic.(”- 8 Of the total,
7,763 men with prostate cancer 5,748 (74%) provided additional data in the follow-up questionnaire.
From the 7,763 men, we further excluded 147 with a missing diagnosis date, 20 with a date of prostate
cancer diagnosis that was after or the same as the date of death, three who had same date of diagnosis
as end of follow-up/censoring, two with death date after end of follow-up and 118 from Greece since
data was not available for this analysis. Total exclusions, N=290; eligible men with prostate cancer,
N=7,473. One additional individual was excluded from the subset of men eligible for analysis, because
the date of questionnaire/assessment was after the date of death or censoring, leaving 1,968 men with

adiposity data either two years before or five years after diagnosis.

Identification of prostate cancer cases, follow up and outcome assessment.

Information on vital status, date and cause of death were ascertained through record linkages with
population cancer registries, death indices and national health statistics in Denmark, Spain, The
Netherlands, Italy, Sweden, and the UK. Active follow up of participants or their next-of kin or a
combination of different sources of ascertainment including health insurance records, regional health
departments, municipal registries, hospital records and pathology registries were used in Germany. The
ICD-10 was used to define the causes of death. Outcomes of interest were all-cause and prostate

cancer-specific mortality.
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Definition of important covariates

The Cambridge physical activity index was derived by combining occupational activity level with
recreational physical activity i.e., amount of time (hours/week) during the summer and winter spent
cycling and in other exercise activities (jogging, swimming etc), and was defined as: inactive,
moderately inactive, moderately active, active, unknown/missing.® In this study, tumour stage was
defined using the Tumour—Node—Metastasis (TNM) code and if this information was not available, the
EPIC stage classification was used as provided (i.e., localised or metastatic [“advanced”]): localised
(TO-T2 and NO-NX and MO0), advanced (T3-T4 and/or N1-N3 and/or M1), unknown/missing. Tumour
grade was defined considering Gleason score and if this information was not available, the EPIC grade
classification was used as provided: Gleason score 2-6 (well-differentiated), Gleason score 7
(moderately differentiated), Gleason score 8-10 (poorly/undifferentiated) or unknown/missing. Two
variables were used for smoking, namely “smoking status”: never, former, current, unknown/missing

and “lifetime cigarettes/day”.

Subgroup and sensitivity analyses for BMI

To assess bias due to reverse causation, the following analyses were performed: a) restricting to non-
metastatic prostate cancer tumours at diagnosis, and b) excluding deaths that occurred in the first year
of follow-up after the data collection/questionnaire (for the post-diagnosis and the pre- or post-diagnosis
combined analysis). To check for potential selection bias, we compared important baseline lifestyle and
tumour characteristics at diagnosis of the men with prostate cancer who had adiposity data according
to our eligibility criteria (N=1,968) versus those who did not (N=5,505). We also compared the total men
included in our study (N=1,968) to those included in the main analyses (excluding those who did not
have data on covariates of the main model i.e., N=942 for pre- or post-diagnosis BMI combined; N=372

and N=570 for post- and pre-diagnosis respectively).
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Supplementary Tables

Supplementary Table 1 — Relevant covariates based on subject matter knowledge.

Confounder

Relevance to obesity

Relevance to mortality (survival)

Age

Due to increased life expectancy obesity is more prevalent
among older age groups. Ageing is associated with
increased abdominal white adipose tissue and fat deposition
in skeletal muscle.! Lifestyle changes in the elderly can
result in excess fat tissue accumulation, that in turn
accelerates the development of age-related diseases.?

Mortality increases with age (has shown to double every 6-7
years during adulthood).® Prostate cancer mortality rates
strongly associated with age.*

Year of diagnosis

Obesity prevalence has doubled worldwide since 1980° and
increased four-fold in men between 1975 and 2016°
Projections indicate that obesity is expected to reach
maximal levels for men between 2030 and 2052.”

Prostate cancer, detection, treatment, and survival outcomes
have improved with time.®°

Tumour stage

Aggressive prostate cancer has been positively associated
with adiposity®> *1* and inversely associated with localised
prostate cancer'? 4

Survival rate/prognosis is strongly correlated to stage at
diagnosis.!® Five-year survival rate 90-99% for organ-confined
PCa,* 30% for metastatic PCa'” and poor prognosis of
chemical castration resistant prostate cancer (9-30 months
median survival).'® Metastatic disease is the leading cause of
deaths due to PCa.*®

Gleason
score/tumour grade

Positive association between obesity and high-grade
prostate cancer tumours.? 2°

Gleason score is the main prognostic factor of prostate cancer
progression and treatment.> 2! High grade tumours have
poorer prognosis.?

Prostate-specific
antigen (PSA) levels

Dilution of PSA levels due to obesity.?% 24

PSA value at diagnosis is one of the most important factors in
risk stratification. s 5 26

Smoking

Quitting smoking has been associated with weight gain.?
High tobacco consumption can lower body weight.?®

Smoking increases risk of aggressive prostate cancer and
prostate cancer-specific mortality.?>-3!

Physical activity

Increased physical activity associated with weight loss.*?

Physical activity has been associated with lower risk of all-
cause and prostate cancer-specific mortality.*

Socioeconomic
status (education as

Socio-economic status is an important determinant of
obesity development in adults.3* 3%

Lower education and socio-economic status may increase risk
of death in prostate cancer patients.3®

proxy)
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Supplementary Table 2 — Total number of men and deaths in the models of each adiposity index.

Total men

Total deaths
(any death/all-causes)

Total deaths
(prostate cancer-specific mortality)

Model number?

BMI

Pre- or post-diagnosis combined

1968 805 424 1 (no missing data)

982 326 163 2 (with Gleason 7)

835 275 134 2 (with Gleason 3+4/4+3)

942 320 163 3 (with Gleason 7) — main model

795 269 134 3 (with Gleason 3+4/4+3)

432 117 65 4 (with Gleason 7) — sensitivity analysis

374 108 58 4 (with Gleason 3+4/4+3) — sensitivity analysis
Post-diagnosis

968 406 209 1 (no missing data)

394 128 63 2 (with Gleason 7)

344 110 52 2 (with Gleason 3+4/4+3)

372 126 63 3 (with Gleason 7) — main model

322 108 52 3 (with Gleason 3+4/4+3)

142 35 15 4 (with Gleason 7) — sensitivity analysis

121 30 11 4 (with Gleason 3+4/4+3) — sensitivity analysis
Pre-diagnosis

1000 399 215 1 (no missing data)

588 198 100 2 (with Gleason 7)

491 174 82 2 (with Gleason 3+4/4+3)

570 194 100 3 (with Gleason 7) — main model

473 161 82 3 (with Gleason 3+4/4+3)

290 82 50 4 (with Gleason 7) — sensitivity analysis

253 78 47 4 (with Gleason 3+4/4+3) — sensitivity analysis
Waist circumference
Pre- or post-diagnosis combined

1091 467 272 1 (no missing data)

376 124 79 2 (with Gleason 7)

310 105 69 2 (with Gleason 3+4/4+3)

362 120 79 3 (with Gleason 7) — main model

296 101 69 3 (with Gleason 3+4/4+3)

174 62 43 4 (with Gleason 7) — sensitivity analysis

141 56 38 4 (with Gleason 3+4/4+3) — sensitivity analysis
Post-diagnosis

544 240 137 1 (no missing data)

124 35 26 2 (with Gleason 7)

109 31 23 2 (with Gleason 3+4/4+3)

117 34 26 3 (with Gleason 7) — main model

102 30 23 3 (with Gleason 3+4/4+3)

38 10 8 4 (with Gleason 7) — sensitivity analysis

31 8 6 4 (with Gleason 3+4/4+3) — sensitivity analysis
Pre-diagnosis

547 227 135 1 (no missing data)

252 89 53 2 (with Gleason 7)

201 74 46 2 (with Gleason 3+4/4+3)

245 86 53 3 (with Gleason 7) — main model

194 71 46 3 (with Gleason 3+4/4+3)

136 52 35 4 (with Gleason 7) — sensitivity analysis

110 48 33 4 (with Gleason 3+4/4+3) — sensitivity analysis
Hip circumference
Pre- or post-diagnosis combined

793 348 191 1 (no missing data)

179 48 23 2 (with Gleason 7)
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129 36 19 2 (with Gleason 3+4/4+3)

167 45 23 3 (with Gleason 7) — main model
117 33 19 3 (with Gleason 3+4/4+3)
75 22 14 4 (with Gleason 7) — sensitivity analysis
51 19 12 4 (with Gleason 3+4/4+3) — sensitivity analysis
Post-diagnosis
403 181 97 1 (no missing data)
46 4 2 2 (with Gleason 7)
39 4 2 2 (with Gleason 3+4/4+3)
39 3 2 3 (with Gleason 7) — main model
32 3 2 3 (with Gleason 3+4/4+3)
8 1 0 4 (with Gleason 7) — sensitivity analysis
6 1 0 4 (with Gleason 3+4/4+3) — sensitivity analysis
Pre-diagnosis
390 167 94 1 (no missing data)
133 44 21 2 (with Gleason 7)
90 32 17 2 (with Gleason 3+4/4+3)
128 42 21 3 (with Gleason 7) — main model
85 30 17 3 (with Gleason 3+4/4+3)
67 21 14 4 (with Gleason 7) — sensitivity analysis
45 18 12 4 (with Gleason 3+4/4+3) — sensitivity analysis

Waist-to-hip ratio

Pre- or post-diagnosis combined

793 348 191 1 (no missing data)
179 48 23 2 (with Gleason 7)
129 36 19 2 (with Gleason 3+4/4+3)
167 45 23 3 (with Gleason 7) — main model
117 33 19 3 (with Gleason 3+4/4+3)
75 22 14 4 (with Gleason 7) — sensitivity analysis
51 19 12 4 (with Gleason 3+4/4+3) — sensitivity analysis
Post-diagnosis
403 181 97 1 (no missing data)
46 4 2 2 (with Gleason 7)
39 4 2 2 (with Gleason 3+4/4+3)
39 3 2 3 (with Gleason 7) — main model
32 3 2 3 (with Gleason 3+4/4+3)
8 1 0 4 (with Gleason 7) — sensitivity analysis
6 1 0 4 (with Gleason 3+4/4+3) — sensitivity analysis
Pre-diagnosis
390 167 94 1 (no missing data)
133 44 21 2 (with Gleason 7)
90 32 17 2 (with Gleason 3+4/4+3)
128 42 21 3 (with Gleason 7) — main model
85 30 17 3 (with Gleason 3+4/4+3)
67 21 14 4 (with Gleason 7) — sensitivity analysis
45 18 12 4 (with Gleason 3+4/4+3) — sensitivity analysis

aModel 1 (minimally adjusted), adjusted for age (continuous) and year of diagnosis (continuous) — no missing data.

Model 2 additionally adjusted for stage (categorical) and grade (categorical) — missing data eliminated.

Model 3 (main model utilised in the present study) additionally adjusted for smoking status (categorical) — missing data eliminated. Model 4 (as sensitivity
analysis), adjusted additionally for number of cigarettes/days (continuous) + physical activity (categorical) + log-transformed PSA levels (continuous) —
missing data eliminated.

Survival time was calculated in days as difference between the date of death, emigration, withdrawal/lost to follow-up or last follow-up, whichever occurred
first and date of either the at recruitment or follow-up anthropometric assessment/questionnaire.

Note: Gleason score 7 tumours have significant clinical heterogeneity' and different prognosis depending on the primary and secondary tumour pattern.?
3 Previous studies found that prostate cancer patients with Gleason 4+3 tumours had higher risk of prostate cancer-specific mortality than those with
Gleason 3+4 tumours.* Additional analyses with Gleason 7 tumours in two distinct categories i.e., 7:3+4 and 7:4+3 resulted in similar output to the analyses
with the Gleason 7 tumours as a single group, therefore we present results for Gleason score 7 as a single group.
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Supplementary Table 3 — Categorical analysis according to the BMI (WHO categories) and all-cause mortality.

Pre- or post-diagnosis BMI

Post-diagnosis BMI

Pre-diagnosis BMI

Ne/Ni HR2 (95% CI) Ne/Ni HR2 (95% CI) Ne/Ni HR2 (95% ClI)
Age at diagnosis 320/942 1.06 (1.04-1.09) 126/372 1.07 (1.03-1.10) 194/570 1.07 (1.04-1.10)
Year of diagnosis 320/942 0.90 (0.85-0.95) 126/372 0.80 (0.69-0.93) 194/570 0.94 (0.87-1.00)
BMI (WHO categories)
Underweight (<18.5 kg/m?) 4/5 0.91 (0.32-2.58) 0/0 - 4/5 0.91 (0.30-2.73)
Normal weight (18.5-24.9 kg/m?) 99/307 1 44/135 1 55/172 1
Overweight (25-29.9 kg/m?) 163/493 1.24 (0.95-1.61) 67/190 1.12 (0.75-1.68) 96/303 1.28 (0.90-1.81)
Obese (>=30 kg/m?) 54/137 1.87 (1.32-2.66) 15/47 1.52 (0.81-2.83) 39/90 2.08 (1.34-3.24)
Tumour stage according to the TNM code or/otherwise the EPIC grade classification (as
provided; coded as localised or advanced).
Localised (TO-T2 and NO-NX and MO otherwise the EPIC grade classification “localised”) 175/656 1 80/267 1 95/389 1
Advanced (T3-T4 and/or N1-N3 and/or M1 otherwise the EPIC grade classification 145/286 1.95 (1.52-2.50) 46/105 1.38 (0.91-2.08) 99/181 2.45 (1.77-3.37)
“metastatic”)
Tumour grade according to Gleason score or the EPIC grading variable
Gleason score 2-6 (or EPIC grade classification “well-differentiated”) 106/427 1 51/190 1 55/237 1
Gleason score 7 (or EPIC grade classification “moderately differentiated”) 118/359 1.23 (0.92-1.64) 41/123 1.25 (0.80-1.96) 77/236 1.36 (0.92-2.00)
Gleason score 8-10 (or EPIC grade classification “poorly/undifferentiated”) 96/156 2.67 (1.95-3.64) 34/59 2.51 (1.54-4.09) 62/97 2.97 (1.95-4.52)
Smoking status
Never smoker 97/334 1 36/124 1 61/210 1
Former smoker 149/473 1.03 (0.79-1.35) 65/205 1.03 (0.68-1.58) 84/268 0.99 (1.01-1.40)
Current smoker 74/135 2.35(1.71-3.23) 25/43 3.08 (1.78-5.32) 49/92 2.21 (1.48-3.31)

Abbreviations: N.=Number of events; N=Total number of men; EPIC=European Prospective Investigation into Cancer and Nutrition; WHO=World Health Organisation
aModel adjusted for: age of diagnosis, year of diagnosis, tumour stage, tumour grade, smoking status and stratified by EPIC country.

Empty cells (-): No data available.
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Supplementary Table 4 — Categorical analysis according to the BMI (WHO categories) and prostate cancer-specific mortality.

Pre- or post-diagnosis BMI

Post-diagnosis BMI

Pre-diagnosis BMI

Ne/N: HR? (95% CI) Ne/N: HR? (95% CI) Ne/N: HR? (95% CI)
Age at diagnosis 163/942 1.03 (1.00-1.06) 63/372 1.04 (0.99-1.08) 100/570 1.03 (0.99-1.07)
Year of diagnosis 163/942 0.91 (0.84-0.98) 63/372 0.87 (0.70-1.07) 100/570 0.93 (0.86-1.04)
BMI (WHO categories)
Underweight (<18.5 kg/m?) 0/5 - 0/0 - 0/5 -
Normal weight (18.5-24.9 kg/m?) 49/307 1 17/135 1 32/172 1
Overweight (25-29.9 kg/m?) 87/493 1.50 (1.04-2.17) 39/190 1.81 (0.98-3.34) 48/303 1.41 (0.87-2.28)
Obese (>=30 kg/m?) 27/137 2.05 (1.24-3.38) 7147 2.12 (0.82-5.51) 20/90 2.08 (1.13-3.84)
Tumour stage according to the TNM code otherwise the EPIC grade
classification (as provided; coded as localised or advanced).
Localised (TO-T2 and NO-NX and MO otherwise the EPIC grade 61/656 1 32/267 1 29/389 1
classification “localised”)
Advanced (T3-T4 and/or N1-N3 and/or M1 otherwise the EPIC grade 102/286 3.78 (2.65-5.39) 31/105 1.82 (1.03-3.22) 71/181 5.89 (3.63-9.57)
classification “metastatic”)
Tumour grade according to Gleason score or the EPIC grading variable
Gleason score 2-6 (or EPIC grade classification “well-differentiated”) 34/427 1 17/190 1 17/237 1
Gleason score 7 (or EPIC grade classification “moderately differentiated”) 59/359 1.73 (1.09-2.74) 22/123 2.07 (1.03-4.15) 37/236 1.80 (0.95-3.39)
Gleason score 8-10 (or EPIC grade classification “poorly/undifferentiated”) 70/156 4.58 (2.90-7.22) 24/59 4.63 (2.29-9.34) 46/97 5.06 (2.69-9.52)
Smoking status
Never smoker 56/334 1 21/124 1 35/210 1
Former smoker 68/473 0.85 (0.59-1.23) 29/205 0.67 (0.37-1.22) 39/268 0.95 (0.58-1.55)
Current smoker 39/135 1.80 (1.16-2.75) 13/43 2.13 (1.01-4.49) 26/92 1.77 (1.03-3.05)

Abbreviations: N.=Number of events; N=Total number of men; TNM= Tumour—Node—Metastasis; EPIC=European Prospective Investigation into Cancer and Nutrition; WHO=World Health Organisation

aModel adjusted for: age of diagnosis, year of diagnosis, tumour stage, tumour grade, smoking status and stratified by EPIC country.

Empty cells (-): No data available.
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Supplementary Table 5 — Missing data from covariates included in the main models for each data collection timeframe.

% data missing?

Pre-diagnosis

Post-diagnosis

Pre- or post-diagnosis

(combined)
BMI wcC HC | WHR BMI wcC HC WHR BMI wcC HC WHR
n=1000 | n=547 | n=390 | n=390 | n=968 | n=544 | n=403 | n=403 n=1968 n=1091 | n=793 n=793
Covariate
PSA 33% 40% | 55% | 55% 56% 68% | 89% 89% 45% 54% 72% 72%
Stage (TNM code if available 29% 39% | 48% | 48% 49% 69% | 88% 88% 39% 54% 68% 68%
and if not the EPIC
classification)
Grade (Gleason score if 25% 32% | 40% | 40% 43% 58% | 67% 67% 34% 45% 54% 54%
available and if not the EPIC
classification)
Lifetime number of 29% 28% | 21% | 21% 33% 33% | 26% 26% 31% 30% 23% 23%
cigarettes/day
Physical activity 16% 3% 3% 3% 15% 3% 4% 4% 15% 3% 4% 4%
Smoking status 2% 2% 3% 3% 5% 5% 6% 6% 4% 3% 4% 4%

aYear of diagnosis and age of diagnosis: no missing data.
The % of missing data are presented for each adiposity variable in the following order: Body mass index (BMI), waist circumference (WC), hip
circumference (HC) and waist-to-hip ratio (WHR). The % of missing data for hip circumference and waist-to-hip ratio was the same.
Abbreviations: BMI, Body mass index; WC, waist circumference; Hip circumference, HC; WHR, waist-to-hip ratio; PSA, Prostate specific antigen;
TNM, Tumour—Node—Metastasis; EPIC, European Prospective Investigation into Cancer and Nutrition.
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Supplementary Table 6 — Comparison of major lifestyle and tumour characteristics of men with BMI data according to the eligibility
criteria of the present study versus those excluded because they did not have BMI data and versus those with complete covariate

data included in the main models.

All men with
prostate cancer and
BMI data according

to the eligibility
criteria
(before exclusions
due to missing
covariate data)

Men excluded from the total
eligible sample of men with
prostate cancer in EPIC.
(N=7,473) if they did not
meet eligibility criteria for
this analysis
(i.e., no BMI data close to
diagnosis - two years before
or five years after)

Men with prostate cancer who had complete data.
(i.e., included in the main BMI model that was adjusted for
age and year of diagnosis, tumour stage and grade and

smoking status)

N=1,968 N=5,505 N=942 N=372 N=570
(pre/post (post- (pre-
diagnosis) diagnosis) diagnosis)
Age at diagnosis, years, median (p5-p95) 66 (55-77) 69 (58-80) 66 (56-76) 65 (56-76) 66 (56-77)
Stage of tumour (based on the EPIC stage
classification)
In situ, n (%) 0(0) 0(0) 0(0) 0(0) 0(0)
Localised, n (%) 710 (36) 1525 (27) 570 (56) 226 (56) 344 (56)
Metastatic, n (%) 49 (3) 101 (2) 27 (3) 13 (3) 14 (2)
Metastatic regional, n (%) 77 (4) 90 (2) 67 (7) 30 (7) 37 (6)
Metastatic distant, n (%) 56 (3) 40 (1) 39 (4) 13 (3) 26 (4)
Unknown/missing, n (%) 1076 (55) 3749 (68) 239 (25) 90 (24) 149 (26)
Stage of the tumour — based on the TNM code and
if not available, the EPIC stage classification
variable.
Localised (TO-T2 and NO-NX and MO), n (%) 824 (42) 1866 (34) 656 (70) 267 (72) 389 (68)
Advanced (T3-T4 and/or N1-N3 and/or M1), n (%) 382 (19) 1024 (19) 286 (30) 105 (28) 181 (32)
Unknown/missing, n (%) 762 (39) 2615 (48) - - -
Stage of the tumour - considering the TNM code
and if not available the EPIC stage classification
variable — excluding the missing category from the
total.
Localised (TO-T2 and NO-NX and MQ), n (%) 824 (68) 1866 (65) 656 (70) 267 (72) 389 (68)
Advanced (T3-T4 and/or N1-N3 and/or M1), n (%) 382 (32) 1024 (35) 286 (30) 105 (28) 181 (32)
Grading of the tumour (based on the EPIC
classification)
Well differentiated, n (%) 58 (3) 176 (3) 42 (4) 17 (5) 25 (4)
Moderately differentiated, n (%) 282 (14) 512 (9) 210 (22) 92 (25) 118 (21)
Poor/undifferentiated, n (%) 91 (5) 255 (5) 72 (8) 21 (6) 51 (9)
Unknown/missing, n (%) 1537 (78) 4562 (83) 618 (66) 242 (65) 376 (66)
Grading of the tumour — based on the Gleason
score and if not available on the EPIC
classification.
Gleason score 7 (moderately differentiated) as a
separate category
Gleason score 2-6 (well-differentiated), n (%) 632 (32) 1418 (26) 427 (45) 190 (51) 237 (42)
Gleason score 7 (moderately differentiated), n (%) 456 (23) 1231 (22) 359 (38) 123 (33) 236 (41)
Gleason score 8-10 (poorly or undifferentiated), n (%) 211 (11) 641 (12) 156 (17) 59 (16) 97 (17)
Unknown/undetermined, n (%) 669 (34) 2215 (40) - - -
Gleason score 7 (moderately differentiated) as a
separate category (also considering the EPIC
grading variable) — excluding the missing category
from the total.
Gleason score 2-6 (well-differentiated), n (%) 632 (49) 1418 (43) 427 (45) 190 (51) 237 (42)
Gleason score 7 (moderately differentiated), n (%) 456 (35) 1231 (37) 359 (38) 123 (33) 236 (41)
Gleason score 8-10 (poorly or undifferentiated), n (%) 211 (16) 641 (19) 156 (17) 59 (16) 97 (17)
Anthropometry (BMI baseline/at recruitment)
BMI kg/m?, median (P5-P95) 26 (21-33) 26 (21-32) 26 (22-33) 26 (21-31) 26 (22-33)
Underweight (<18.5 kg/m?), n (%) 8 (0) 19 (0) 4 (0) 0(0) 4(1)
Normal weight (18.5-24.9 kg/m?), n (%) 676 (35) 1942 (35) 322 (34) 139 (37) 183 (32)
Overweight (25-29.9 kg/m?), n (%) 1025 (52) 2824 (51) 488 (52) 191 (51) 297 (52)
Obese (230 kg/m?), n (%) 259 (13) 720 (13) 128 (14) 42 (11) 86 (15)
Unknown/missing, n (%) - - - - -
Smoking status (at baseline/recruitment)
Never, n (%) 640 (33) 1884 (34) 325 (35) 124 (33) 201 (35)
Former, n (%) 928 (47) 2133 (39) 416 (44) 166 (45) 250 (44)
Current, n (%) 378 (19) 1418 (26) 193 (20) 77 (21) 116 (20)
Unknown/missing, n (%) 22 (1) 70 (1) 8 (1) 5@ 31
Cambridge physical activity index (at
baseline/recruitment)
Inactive, n (%) 479 (24) 1085 (20) 217 (23) 87 (23) 130 (23)
Moderately inactive, n (%) 668 (34) 1757 (32) 307 (33) 110 (30) 197 (35)
Moderately active, n (%) 427 (22) 1299 (24) 227 (24) 99 (27) 128 (22)
Active, n (%) 356 (18) 1272 (23) 176 (19) 69 (19) 107 (19)
Unknown/missing, n (%) 38 (2) 92 (2) 15 (2) 7(2 8 (1)
Log PSA Levels, median (p5-p95) 2.4 (1.1-4.9) 2.3(1.4-5.4) 2.4 (1.1-5.0) 2.3(1.2-4.8) 2.5 (1.1-5.3)
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Note: %s rounded to the nearest whole number.

Abbreviations: BMI, Body mass index; PSA, Prostate specific antigen; TNM, Tumour—Node—Metastasis; EPIC, European Prospective Investigation into Cancer
and Nutrition.

Empty cells (-): Unknown/missing data.

Supplementary Table 7 — Demographic and tumour characteristics of the 1,968 men with prostate cancer, by BMI (WHO categories).

Underweight Normal weight Overweight Obese
(BMI<18.5) (BMI: 18.5-24.9) | (BMI: 25-29.9) (BMI230)
(N=8) (N=643) (N=1,037) (N=280)
Follow-up time in study (time from return of either baseline or 6.7 (1.6-13.6) 9.7 (1.8-18.1) 9.7 (2.2-17.5) 8.4 (2.2-16.7)
follow-up questionnaire until censoring) median years) (p5-
p95)
Age at diagnosis, years, median (p5-p95) 69 (60-78) 66 (55-78) 66 (56-77) 65 (55-77)
Stage of tumour considering the TNM code or the EPIC stage
classification
Localised (TO-T2 and NO-NX and M0), n (%) 2 (25) 279 (43) 434 (42) 109 (39)
Advanced (T3-T4 and/or N1-N3 and/or M1), n (%) 3(38) 116 (18) 201 (19) 62 (22)
Unknown/missing, % (n) 3(38) 248 (39) 402 (38) 109 (39)
Grading of the tumour
Well differentiated, n (%) 0(0) 10 (2) 30 (3) 18 (6)
Moderately differentiated, n (%) 0 (0) 76 (12) 155 (15) 51 (18)
Poor/undifferentiated, n (%) 0(0) 26 (4) 51 (5) 14 (5)
Unknown/missing, n (%) 8 (100) 531 (83) 801 (77) 197 (70)
Gleason score 7 (moderately differentiated) as a separate
category (also considering the EPIC grading variable)
Gleason score 2-6 (well-differentiated), n (%) 3(38) 198 (31) 327 (32) 104 (37)
Gleason score 7 (moderately differentiated), n (%) 2 (25) 152 (24) 247 (24) 55 (20)
Gleason score 8-10 (poorly or undifferentiated), n (%) 0 (0) 68 (11) 116 (11) 27 (10)
Unknown/missing, n (%) 3(38) 225 (35) 347 (33) 94 (34)
Lifestyle characteristics
Smoking status
Never, n (%) 2 (25) 241 (37) 321 (31) 81 (29)
Former, n (%) 2 (25) 274 (43) 551 (53) 152 (54)
Current, n (%) 4 (50) 105 (16) 125 (12) 36 (13)
Unknown/missing, n (%) 0 (0) 23 (4) 40 (4) 11 (4)
Cambridge physical activity index
Inactive, n (%) 3(38) 138 (21) 268 (26) 86 (31)
Moderately inactive, n (%) 1(13) 176 (13) 335 (32) 79 (28)
Moderately active, n (%) 0 (0) 135 (21) 149 (14) 38 (14)
Active, n (%) 2 (25) 84 (13) 137 (13) 33(12)
Unknown/missing, n (%) 2 (25) 110 (17) 148 (14) 44 (16)
PSA Levels, median (p5-p95) 17 (12-29) 11 (4-288) 10 (3-104) 10 (2-186)

Abbreviations: BMI=Body mass index; PSA, Prostate specific antigen; TNM, Tumour—Node—Metastasis; EPIC, European Prospective Investigation into
Cancer and Nutrition.

Supplementary Table 8 — Stratified analysis by smoking for those who have pre- or post-diagnosis BMI combined.
Ne/N¢ Never smokers Ne/N¢ Current Ne/N¢ Former p-interaction
smokers smokers
BMI (per 5 kg/m?) HR? (95% CI) HR? (95% CI) HR? (95% Cl)
All-cause mortality 97/334 1.62 (1.24-2.14) | 74/135 | 1.45(1.07-1.98) | 149/473 | 0.98 (0.76-1.28)
p-nonlinearity 0.63 0.28 0.53
0.01
Prostate cancer- 56/334 1.92 (1.37-2.69) | 39/135 | 1.30(0.86-1.98) | 68/473 | 1.12 (0.78-1.63)
specific mortality
p-nonlinearity 0.34 0.02 0.89
0.07

3Main model (model 3): adjusted for age, year of diagnosis, stage, grade and stratified by EPIC country.
Abbreviations: HR, Hazard Ratio; Cl, Confidence Interval; N number of events; N; total number of men with prostate cancer. BMI=Body
mass index; EPIC, European Prospective Investigation into Cancer and Nutrition.
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Supplementary Table 9 — Sensitivity analyses including individuals of Model 3, in Model 2 and Model 1 to explore influence

of covariates.

Ne/N¢

HR® (95% CI)

HR® (95% Cl)

BMI (per 5 kg/im?)

All-cause mortality:

Pre- or post-diagnosis combined

320/942

1.22 (1.03-1.43)

1.22 (1.04-1.43)

Pre-diagnosis

194/570

1.34 (1.10-1.64)

1.29 (1.06-1.57)

Post-diagnosis

126/372

1.02 (0.77-1.36)

1.07 (0.80-1.42)

Prostate cancer-specific mortality:

Pre- or post-diagnosis combined

163/942

1.36 (1.10-1.69)

1.39 (1.12-1.72)

Pre-diagnosis

100/570

1.43 (1.10-1.86)

1.46 (1.12-1.90)

Post-diagnosis

63/372

1.26 (0.86-1.84)

1.36 (0.92-2.02)

Waist circumference (per 10 cm)

All-cause mortality:

Pre- or post-diagnosis combined

120/362

1.05 (0.87-1.26)

1.10 (0.92-1.31)

Pre-diagnosis

86/245

1.15 (0.93-1.42)

1.26 (1.03-1.54)

Post-diagnosis

34117

0.83 (0.57-1.23)

0.72 (0.46-1.13)

Prostate cancer-specific mortality:

Pre- or post-diagnosis combined

79/362

1.13 (0.90-1.41)

1.21 (0.98-1.51)

Pre-diagnosis

53/245

1.26 (0.96-1.66)

1.45(1.13-1.86)

Post-diagnosis

26/117

0.91 (0.59-1.40)

0.80 (0.48-1.35)

Hip circumference (per 10 cm)

All-cause mortality:

Pre- or post-diagnosis combined

45/167

0.82 (0.53-1.27)

1.05 (0.68-1.63)

Pre-diagnosis

42/128

0.89 (0.56-1.41)

1.15 (0.72-1.84)

Post-diagnosis

3/39

(Limited data)

(Limited data)

Prostate cancer-specific mortality:

Pre- or post-diagnosis combined

23/167

1.04 (0.57-1.89)

1.46 (0.81-2.62)

Pre-diagnosis

21128

1.19 (0.62-2.30)

1.91 (0.97-3.78)

Post-diagnosis

2/39

(Limited data)

(Limited data)

Waist-to-hip ratio (per 0.1 unit)

All-cause mortality:

Pre- or post-diagnosis combined

45/167

1.16 (0.73-1.84)

1.23 (0.74-2.05)

Pre-diagnosis

42/128

1.16 (0.70-1.92)

1.29 (0.74-2.24)

Post-diagnosis

3/55

(Limited data)

(Limited data)

Prostate cancer-specific mortality:

Pre- or post-diagnosis combined

23/167

1.41 (0.75-2.67)

1.74 (0.81-3.76)

Pre-diagnosis

21/128

1.36 (0.67-2.76)

2.00 (0.83-4.85)

Post-diagnosis

2/39

(Limited data)

(Limited data)

aModel with the same participants as in main model (model 3) adjusted for age and year of diagnosis and stratified by EPIC country.

bModel with the same participants as in main model (model 3) adjusted for age and year of diagnosis, stage, and grade and stratified by EPIC country.

Note: The main model (model 3) was adjusted for age, year of diagnosis, stage, grade, smoking status and stratified by EPIC country.

Abbreviations: HR, Hazard Ratio; Cl, Confidence Interval; N, number of events; N; total number of men with prostate cancer; BMI=Body mass index.
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Supplementary Figures

Supplementary Figure 1 — Total number of men with adiposity data according to the eligibility criteria of the present study
and number of all-cause and prostate cancer-specific deaths.
Diagrams present the data before exclusions of missing data in the pre-diagnosis, post-diagnosis, and pre/post diagnosis combined

analysis for (A) BMI; (B) waist circumference; (C) hip circumference; (D) waist-to-hip ratio.
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Supplementary Figure 2 — Subgroup analysis by prostate cancer stage.

Hazard ratios (HRs) from restricted cubic spline analysis, describing the association between BMI (kg/m?) collected pre- or post-diagnosis combined
in men with localised prostate cancer and A) all-cause mortality (men/deaths=656/175) and B) prostate cancer-specific mortality
(men/deaths=656/61); in men with advanced prostate cancer and C) all-cause mortality (men/deaths=286/145) and D) prostate cancer-specific
mortality (men/deaths=286/102); in those with metastatic prostate cancer and E) all-cause mortality (men/deaths=123/87) F) prostate cancer-specific
mortality (men/deaths=123/78); excluding those with metastatic prostate cancer and G) all-cause mortality (men/deaths=819/233) and H) prostate
cancer-specific mortality (men/deaths=819/85); HRs are based on the main Cox proportional hazards regression model of the present study adjusted
for age (continuous), year of diagnosis (continuous), tumour grade (categorical) and smoking status (categorical) and stratified by EPIC country. The
model excluding those with metastatic prostate cancer was also adjusted for stage. Knots at the 10th, 50th and 90th percentiles of BMI. Median BMI
of the individuals included in analyses was used as referent: 26.2 kg/m? for those with localised prostate cancer, 26.3 kg/m? for those with advanced
prostate cancer, 26.2 kg/m? in the analysis of men without metastasis and 26.2 kg/m? in men with metastasis only. The smooth density plot represents
the density of the population across the spline variable.
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Supplementary Figure 3 — Subgroup analysis by prostate cancer grade.

Hazard ratios (HRs) from restricted cubic spline analysis, describing the association between BMI (kg/m?) collected pre- or post-diagnosis combined
in men with Gleason score 2-6/well-differentiated tumours and A) all-cause mortality (men/deaths=427/106) B) prostate cancer-specific mortality
(men/deaths=427/34); in men with Gleason score 7/moderately differentiated tumours and C) all-cause mortality (men/deaths=359/118) D) prostate
cancer-specific mortality (men/deaths=359/59); and in men with Gleason score 8-10/poorly-undifferentiated tumours and E) all-cause mortality
(men/deaths=156/96) F) prostate cancer-specific mortality (men/deaths=156/70). HRs are based on the main Cox proportional hazards regression
model of the present study adjusted for age (continuous), year of diagnosis (continuous), tumour stage (categorical) and smoking status (categorical)
and stratified by EPIC country; knots at the 10th, 50th and 90th percentiles of BMI. Median BMI of the individuals included in analyses was used as
referent: 26.4 kg/m? for those with Gleason 2-6, 25.9 kg/m? for those with Gleason 7 and 26.3 kg/m? in the analysis for Gleason 8-10. The smooth
density plot represents the density of the population across the spline variable.
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Supplementary Figure 4 — Lag-analysis of BMI (excluding deaths in the first year of follow-up).

Hazard ratios (HRs) from restricted cubic spline analysis describing the association between post-diagnosis BMI after excluding deaths within the first
year of follow-up after the data collection/questionnaire and (A) all-cause mortality (men/deaths=363/117) and (B) prostate cancer-specific
mortality(men/deaths=363/57); and for pre- or post-diagnosis BMI combined, after excluding deaths within the first year of follow-up after the data
collection/questionnaire and (C) all-cause mortality (men/deaths=930/308) and (D) prostate cancer-specific mortality (men/deaths=930/155). HRs are
based on the main Cox proportional hazards regression model of the present study adjusted for age (continuous), year of diagnosis (continuous),
tumour stage (categorical), tumour grade (categorical) and smoking status (categorical) and stratified by EPIC country; knots at the 10th, 50th and
90th percentiles of BMI. Median BMI of the individuals included in analyses was used as referent: 25.9 kg/m? for those with post-diagnosis BMI, 26.2
kg/m? for those with pre- or post-diagnosis BMI. The smooth density plot represents the density of the population across the spline variable.
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Supplementary Figure 5 — Analysis of post-diagnosis BMI adjusted for pre-diagnosis BMI.

Hazard ratios (HRs) from restricted cubic spline analysis, describing the association between post-diagnosis BMI adjusted for pre-diagnosis/baseline
BMI, in addition to the other covariates with (A) all-cause mortality (men/deaths=372/126) and (B) prostate cancer-specific mortality
(men/deaths=372/63). HRs are based on the main Cox proportional hazards regression model of the present study adjusted for age (continuous),
year of diagnosis (continuous), tumour stage (categorical), tumour grade (categorical), smoking status (categorical), BMI (continuous) at baseline and
stratified by EPIC country; knots at the 10th, 50th and 90th percentiles of BMI. Median BMI of the individuals included in analyses was used as
referent: 25.9 kg/m2. The smooth density plot represents the density of the population across the spline variable.
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Supplementary Figure 6 — Total number of men with BMI data at one and two years before diagnosis, and at each year
post-diagnosis up to five years after.
A. before and B. after exclusions for missing data in covariates.
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Supplementary Figure 7 — Analysis of BMI for each year pre-diagnosis (up to two years pre-diagnosis).

Hazard ratios (HRs) from restricted cubic spline analysis describing the association between BMI during the first-year pre-diagnosis and (A) all-cause
mortality (men/deaths=239/78) and (B) prostate cancer-specific mortality (men/deaths=239/37); BMI during the second-year pre-diagnosis and (A)
all-cause mortality (men/deaths=331/116) and (B) prostate cancer-specific mortality (men/deaths=331/63). HRs are based on the main Cox
proportional hazards regression model of the present study adjusted for age (continuous), year of diagnosis (continuous), tumour stage (categorical),
tumour grade (categorical) and smoking status (categorical) and stratified by EPIC country; knots at the 10th, 50th and 90th percentiles of BMI.
Median BMI of the individuals included in analyses was used as referent: 26.2 kg/m? for those in the first-year pre-diagnosis BMI, 26.5 kg/m? for those
in the second-year pre-diagnosis. The smooth density plot represents the density of the population across the spline variable.
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Supplementary Figure 8 — Analysis of BMI for each year post-diagnosis (up to the third-year post-diagnosis).

Hazard ratios (HRs) from restricted cubic spline analysis describing the association between post-diagnosis BMI in the first-year post-diagnosis and
(A) all-cause mortality (men/deaths=146/52) and (B) prostate cancer-specific mortality (men/deaths=146/30); in the second-year post-diagnosis and
(C) all-cause mortality (men/deaths=123/40) and (D) prostate cancer-specific mortality (men/deaths=123/20); in the third-year post-diagnosis and (E)
all-cause mortality (men/deaths=77/26) and (F) prostate cancer-specific mortality (men/deaths=77/10). HRs are based on the main Cox proportional
hazards regression model of the present study adjusted for age (continuous), year of diagnosis (continuous), tumour stage (categorical), tumour grade
(categorical) and smoking status (categorical) and stratified by EPIC country; knots at the 10th, 50th and 90th percentiles of BMI. Median BMI of the
individuals included in analyses was used as referent: 25.7 kg/m? for those in the first-year post-diagnosis BMI, 26.3 kg/m? for those in the second-
year post-diagnosis and 26.2 kg/m? for the third-year post-diagnosis. Data was scarce beyond the third-year post-diagnosis (plots not shown). The
smooth density plot represents the density of the population across the spline variable.
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Supplementary Figure 9 — Stratified analysis by smoking status for pre- or post-diagnosis BMI combined.

Hazard ratios (HRs) from restricted cubic spline analysis describing the association between pre- or post-diagnosis BMI combined stratified by
smoking status i.e., never smokers and (A) all-cause mortality (men/deaths=334/97) and (B) prostate cancer-specific mortality (men/deaths=334/56);
current smokers and (C) all-cause mortality (men/deaths=135/74) and (D) prostate cancer-specific mortality (men/deaths=135/39); former smokers
and (E) all-cause mortality (men/deaths=473/149) and (F) prostate cancer-specific mortality (men/deaths=473/68). HRs are based on the main Cox
proportional hazards regression model of the present study adjusted for age (continuous), year of diagnosis (continuous), tumour stage (categorical)
and tumour grade (categorical) and stratified by EPIC country; knots at the 10th, 50th and 90th percentiles of BMI. Median BMI of the individuals
included in analyses was used as referent: 25.8 kg/m? for never smokers; BMI, 25.5 kg/m? for current smokers and 26.7 kg/m? for the former smokers.
The smooth density plot represents the density of the population across the spline variable.
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Supplementary Figure 10 — Additional adjustment for highest school level as proxy for socioeconomic status in the analysis
of pre- or post-diagnosis BMI combined.

Hazard ratios (HRs) from restricted cubic spline analysis, describing the association between pre- or post-diagnosis BMI combined with additional
adjustment for highest education level attained and (A) all-cause mortality (men/deaths=936/318) and (B) prostate cancer-specific mortality
(men/deaths=936/163). HRs are based on the main Cox proportional hazards regression model of the present study adjusted for age (continuous),
year of diagnosis (continuous), tumour stage (categorical), tumour grade (categorical), smoking status (categorical) and stratified by EPIC country;
knots at the 10th, 50th and 90th percentiles of BMI. Median BMI of the individuals included in analyses was used as referent: 26.2 kg/m?. The smooth
density plot represents the density of the population across the spline variable.

A

30 4 p-nonlinearity=0.65

25 —

1.5

1.0 —

Hazard Ratio (95% ClI)

0.0

20 25 30 35
BMI (pre— or post-diagnosis combined)
model 3 covariates + highest education level

30 4 p-nonlinearity=0.07

2.5

1.5

Hazard Ratio (95% CI)

0.5 —

0.0

20 25 30 35
BMI (pre- or post-diagnosis combined)
model 3 covariates + highest education level

Page 25 of 28



Supplementary Figure 11 — Analysis of waist circumference and all-cause and prostate cancer-specific mortality.

Hazard ratios (HRs) from Cox proportional hazards model with restricted cubic spline curves describing the association between waist circumference
(cm) collected pre- or post-diagnosis combined and A) all-cause mortality (men/deaths=362/120) B) prostate cancer-specific mortality
(men/deaths=362/79), pre-diagnosis waist circumference and C) all-cause mortality (men/deaths=245/86) D) prostate cancer-specific mortality
(men/deaths=245/53), post-diagnosis waist circumference and E) all-cause mortality (men/deaths=117/34) F) prostate cancer-specific mortality
(men/deaths=117/26). HRs are based on the main Cox proportional hazards regression model of the present study adjusted for age (continuous),
year of diagnosis (continuous), tumour stage (categorical), tumour grade (categorical), smoking status (categorical) and smoking status (categorical)
and stratified by EPIC country; knots at the 10th, 50th and 90th percentiles of waist circumference. Median waist circumference of the individuals
included in analyses was used as referent: 97 cm in the pre- or post-diagnosis waist circumference analysis, 97 cm in the pre-diagnosis waist-
circumference analysis and 98 cm in the post-diagnosis waist-circumference analysis. The smooth density plot represents the density of the population
across the spline variable.
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Supplementary Figure 12 — Analysis of hip circumference and all-cause and prostate cancer-specific mortality.

Hazard ratios (HRs) from Cox proportional hazards model with restricted cubic spline curves describing the association between hip circumference
(cm) collected pre- or post-diagnosis combined and A) all-cause mortality (men/deaths=167/45) B) prostate cancer-specific mortality
(men/deaths=167/23), pre-diagnosis hip circumference and C) all-cause mortality (men/deaths=128/42) D) prostate cancer-specific mortality
(men/deaths=128/21). Plots not generated for post-diagnosis hip circumference and mortality outcomes due to limited data. HRs are based on the
main Cox proportional hazards regression model of the present study adjusted for age (continuous), year of diagnosis (continuous), tumour stage
(categorical), tumour grade (categorical), smoking status (categorical) and smoking status (categorical) and stratified by EPIC country; knots at the
10th, 50th and 90th percentiles of hip circumference. Median hip circumference of the individuals included in analyses was used as referent: 101 cm
in the pre- or post-diagnosis hip-circumference analysis and 100 cm in the pre-diagnosis hip-circumference analysis. The smooth density plot
represents the density of the population across the spline variable.
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Supplementary Figure 13 — Analysis of waist-to-hip ratio and all-cause and prostate cancer-specific mortality.

Hazard ratios (HRs) from Cox proportional hazards model with restricted cubic spline curves, describing the association between waist-to-hip ratio
collected pre- or post-diagnosis combined and A) all-cause mortality (men/deaths=167/45) B) prostate cancer-specific mortality (men/deaths=167/23),
pre-diagnosis waist-to-hip ratio and C) all-cause mortality (men/deaths=128/42) D) prostate cancer-specific mortality (men/deaths=128/21). Plots not
generated for post-diagnosis waist-to-hip ratio and mortality outcomes due to limited data. HRs are based on the main Cox proportional hazards
regression model of the present study adjusted for age (continuous), year of diagnosis (continuous), tumour stage (categorical), tumour grade
(categorical), smoking status (categorical) and smoking status (categorical) and stratified by EPIC country; knots at the 10th, 50th and 90th percentiles
of waist-to-hip ratio. Median waist-to-hip of the individuals included in analyses was used as referent: 0.96 units in the pre- or post-diagnosis analysis
and 0.97 units in the pre-diagnosis analysis. The smooth density plot represents the density of the population across the spline variable.
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