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Abstract
Prostate cancer is a complex, heterogeneous disease. Factors related to detection,
particularly PSA screening, further increase heterogeneity in the manifestation of
the disease. It is thus not possible to provide a simple summary of the
relationship between obesity and prostate cancer. Findings on obesity, often
defined using body mass index (BMI), and total prostate cancer risk have been
mixed; however, obesity is relatively consistently associated with a higher risk
of aggressive prostate cancer, with aggressiveness defined in various ways (e.g.,
advanced stage, fatal, poorer prognosis in men with prostate cancer). Many
methodologic issues (e.g., influence of PSA screening, detection bias and
treatment) need to be thoroughly considered in both existing and future etiologic
and prognostic research. Biological mechanisms supporting the link are under
investigation, but may involve insulin and IGF axis, sex steroid hormones and
alterations in metabolism. Some promising data suggest that molecular sub-types
of prostate cancer may offer insights into etiology, but further study is required.
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A full evaluation of body fatness and weight change over the life course would
not only provide insights to the underlying mechanisms but also allow more
effective interventions.
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1 Burden of Prostate Cancer

An estimated 1.1 million men worldwide were diagnosed with prostate cancer in
2012, accounting for 15 % of the cancers diagnosed in men, with almost 70 % of
the cases occurring in more developed regions. Age-standardized prostate cancer
incidence rates vary more than 25-fold worldwide [1]. In the USA, prostate cancer
is the most frequently diagnosed cancer in men, with 60 % higher incidence rates in
blacks than in non-Hispanic whites [2]. Although differences in prostate-specific
antigen (PSA) screening may account largely for the global variation in incidence,
geographic differences were apparent already in the era prior to PSA screening,
highlighting a potential role of lifestyle factors, including obesity, to account for the
variation in rates.

Prostate cancer is the fifth leading cause of death from cancer globally in men
with an estimated 307,000 deaths in 2012 [1]. There is less variation in mortality
rates worldwide (*10-fold) than is observed for incidence. Rates of mortality are
highest in countries in the Caribbean and among African-American men in the
USA. During the past decades, prostate cancer mortality rates have shown declines
in some countries, most notably in the USA since 1990s, which may be attributable
in part to earlier detection through PSA screening and subsequent earlier treatment
[3]. Notwithstanding the considerable mortality associated with this disease, most
men with prostate cancer die with and not from their cancer. Accumulating evi-
dence suggests that overweight and obese men may have poor outcome compared
to men with normal weight, and it is crucial to review evidence on obesity and
mortality and recurrence of prostate cancer, as proper management of this modi-
fiable lifestyle factor may help improve prostate cancer outcomes.

In considering the epidemiology of prostate cancer, it is critical to take into
account certain features of the natural history and heterogeneity of the disease. In a
recent synthesis of 19 available autopsy studies, among men aged 70–79, prostate
cancer was found in 36 % of Caucasians and 51 % of African-Americans [4]. PSA
screening detects many indolent cancers that otherwise would not have been
diagnosed. Thus, it is important to consider, in addition to total prostate cancer,
those cancers with lethal potential for several reasons. First, some evidence suggests
that risk factor patterns may differ for potentially lethal and indolent disease. This
suggests either that there may be separate etiologies for indolent and aggressive
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prostate cancer, or that some risk factors may affect progression rather than inci-
dence [5]. Secondly, some forms of detection biases may, for example, lead to an
underdetection of prostate cancer in obese men, yet despite the apparent lower
incidence, these men could still be at greater risk of fatal cancer. Potential useful
indicators are advanced stage disease at diagnosis, high-grade cancer and fatal or
metastatic cancer.

2 Epidemiological Evidence

2.1 Adulthood Obesity

2.1.1 Overall Obesity
Findings on obesity, often defined using body mass index (BMI), and total prostate
cancer risk have yielded inconsistent findings. Nonetheless, cumulative data support
a positive association between obesity and advanced/fatal prostate cancer, while the
association with total or non-advanced prostate cancer has been mostly null or even
inverse [6–9]. A recent meta-analysis suggests that for localized prostate cancer,
there was an inverse linear relationship with BMI (relative risk (RR) 0.94; 95 %
confidence interval (CI) 0.91–0.97 for every 5 kg m2 higher BMI). In contrast,
obesity was positively associated with advanced stage prostate cancer (RR 1.09;
95 % CI 1.02–1.16 for every 5 kg m2 higher BMI) [7]. A meta-analysis that
included studies up to 2010 suggests that among healthy population, a 5 kg m2

increase in BMI was associated with a 15 % (RR 1.15; 95 % CI 1.06–1.25) higher
risk of dying of prostate cancer. Obese men also have higher rates of cancer-specific
mortality after diagnosis. A 5 kg m2 higher BMI was associated with a 20 % (RR
1.20; 95 % CI 0.99–1.46) increased risk of prostate cancer-specific mortality [6].
However, in contrast, a recent analysis of 18 prospective cohort studies across 6
countries in southern and eastern Asia found that obesity was not associated with
prostate cancer mortality [10]. The fact that Asian populations may be more sus-
ceptible to abdominal and visceral fat accumulation rather than overall adiposity as
measured by BMI, as well as differences in detection and potentially distinct nature
of disease among Asians [11] compared to Western populations may contribute to
the null association. More research in other race/ethnicities is warranted.

Evidence on obesity and prostate cancer recurrence was limited. Meta-analysis
for studies up to 2010 suggests that a 5 kg m2 higher BMI was significantly
associated with a 21 % increased risk of biochemical recurrence (RR 1.21; 95 % CI
1.11–1.31), with a slightly stronger association for patients who had radical
prostatectomy (RR 1.25; 95 % CI 1.12–1.40) compared to patients treated with
radiation therapy (RR 1.15; 95 % CI 1.03–1.28) [6]. Some [12, 13] but not all the
subsequent studies [14] supported the positive association. Thus, the evidence for a
role of obesity on recurrence appears suggestive but not definitive at this point.
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2.1.2 Abdominal Obesity
The association between abdominal obesity and risk of total prostate cancer has
been inconsistent. A recent updated analysis from the Health Professionals
Follow-up Study (HPFS) suggests that waist circumference was not associated with
total prostate cancer risk [15], consistent with previous report with shorter
follow-up [14], and two partly overlapping meta-analyses [8, 16]. However, more
recent meta-analysis showed a 56 % (P = 0.007) increased risk of total prostate
cancer for waist circumference >102 cm (40.2 in) [17]. Some evidence suggests
that abdominal obesity is associated with more advanced disease. In the European
Prospective Investigation into Cancer and Nutrition (EPIC), waist circumference
(RR per 5 cm 1.06; 95 % CI 1.01–1.10) and waist-to-hip ratio (RR per 0.1 unit
1.21; 95 % CI 1.04–1.39) were positively associated with diagnosis of more
advanced prostate cancer [18]. Waist circumference was significantly associated
with more aggressive disease in the Melbourne Collaborative Cohort Study [19],
but it was not associated with advanced stage or high-grade disease in the HPFS
[15].

The role of abdominal obesity in prostate cancer recurrence and survival has
been less investigated. A recent study measured visceral adipose tissue using
computed tomography among prostate cancer patients who underwent radical
prostatectomy and found that BMI, waist circumference or VAT was not associated
with biochemical recurrence [20].

2.1.3 Weight Change
Research on weight change and prostate cancer risk, recurrence and survival is
limited. In a recent meta-analysis of four studies, adult weight gain was not asso-
ciated with risk of total prostate cancer (RR per 5 kg increase 0.98; 95 % CI 0.94–
1.02), and the summary RR per 5 kg adult weight gain was 0.96 (95 % CI 0.92–
1.00) for localized prostate cancer and 1.04 (95 % CI 0.99–1.09) for advanced
prostate cancer [21]. In a retrospective cohort study of 1337 men with clinically
localized prostate cancer who underwent prostatectomy, compared with men who
had stable weight (from 5 years before surgery to 1 year after surgery), those whose
weight increased by more than 2.2 kg had almost twice the recurrence risk (RR
1.94; 95 % CI 1.14–3.32) [12]. Analysis among 4376 men diagnosed with clini-
cally localized prostate cancer suggests that a weight gain > 5 % after diagnosis
was associated with an almost doubled increased rate of prostate cancer-specific
mortality (RR 1.93; 95 % CI 1.18–3.16) [22]. These findings merit further research.

2.2 Early-Life Obesity

Overweight and obesity in childhood and adolescence may influence or reflect sex
hormone levels during periods of growth and development and thus may be
important for later prostate cancer risk [23]. For body size in early adulthood
(≤30 years), the findings were inconsistent [24–28]. Obesity in childhood has been
inversely associated with risk of total, advanced or aggressive prostate cancer
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[27, 29, 30], whereas other studies have shown no association [31, 32]. In a recent
updated analysis of the HPFS, high BMI at age 21 was inversely associated with
total prostate cancer (RR 0.89; 95 % CI 0.80–0.98 for BMI ≥ 26 versus
20–21.9 kg m2, Ptrend = 0.01) and with fatal and advanced disease [15]. In addi-
tion, higher cumulative average BMI was associated with reduced risk of total,
non-advanced and less aggressive disease in men ≤65 years at diagnosis. However,
no clear association was observed between childhood body size and prostate cancer.
The authors observed greater attenuation overall when adjusting for BMI at age 21
in analyses of cumulative average BMI or waist circumference than the reverse,
supporting the possibility that body size in early adulthood is more strongly related
to prostate cancer development than body size later in life.

3 Methodology Issues

3.1 PSA Screening

Before PSA screening was introduced, potentially lethal cases could be identified as
those with advanced stage (T3b or higher) at diagnosis; thus, pre-PSA cases were
enriched with those of lethal potential, as compared to the distribution in screened
populations, among which over 90 % of cases are well-differentiated tumors with
low metastatic potential [33]. Therefore, epidemiologic studies of overall prostate
cancer in the pre-PSA era tended to observe relative risk estimates closer to those
found for lethal disease in contemporary studies.

Additionally, PSA screening may also be a potential confounder in epidemio-
logical studies. Men who take part in regular screening practice, including PSA
screening, tend also to take part in other health-related behaviors [34]. Thus, studies
in the PSA era should account for PSA screening practices in their study design or
data analysis.

3.2 Detection Bias

It has also been suggested that obesity makes the early detection of prostate cancer
more difficult due to less PSA screening, lower accuracy of digital rectal examination
in obese men and high missing rates due to large prostate [35]. In addition, obese
men have lower PSA values due to increased blood volume and PSA hemodilution
[36]. Among men with prostate cancer, PSA values are 7 % lower in overweight
patients (BMI 25–30 kg/m2), 14 % lower in obese patients (BMI 30–35 kg/m2) and
18 % lower in severely obese patients (BMI > 35 kg/m2), compared to men with
normal weight patients (BMI < 25 kg/m2) [36], with similar reductions in PSA
levels reported for overweight and obese cancer-free men [37]. As such, obese men
have lower PSA-driven biopsy rates. In the USA, where prostate biopsies are largely
driven by PSA screening, obese men have a reduced chance of undergoing biopsy
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compared to normal weight men, leading to the detection of fewer cancers in obese
individuals and biasing the association between obesity and prostate cancer toward
the null. In countries with lower PSA screening rates, such as Europe and Australia,
this detection bias is reduced and meta-analysis of studies from these regions
demonstrates a positive association between obesity and prostate cancer risk [9].

Although the existence of detection bias could not be fully ruled out, studies
suggest that elevated BMI was significantly associated with a higher risk of prostate
cancer-specific mortality in those without PSA screening [38] and in both pre- and
PSA screening eras [39], suggesting that biological mechanisms play a role.

3.3 Treatment

Alternatively, difficulties in treatment, such as increased risk of positive surgical
margins [40–42], and the greater day-to-day variation in prostate location that leads
to lower dose and less effective radiation [43] could also contribute to the poorer
outcome observed in diagnosed patients. However, the association with recurrence
was still significant after adjusting for margin status in many studies [6]. A study
among only patients with organ-confined disease and negative surgical margins also
suggests that obesity remains associated with biochemical recurrence following
radical prostatectomy [44].

4 Biological Mechanisms

A recent large case–control analysis of 22 studies in the PRACTICAL consortium
found that genetic variants previously associated with higher BMI were minimally
inversely associated with prostate cancer risk (RR per standard deviation higher
BMI genetic score 0.98; 95 % CI 0.96–1.00; P = 0.07) [45], supporting that other
factors play major roles in the link between obesity and prostate cancer. However,
higher BMI genetic score appeared to be associated suggestively with higher risk of
prostate cancer-specific mortality, especially among men with low-grade disease.
These findings require confirmation. The following mechanisms haven been pro-
posed so far.

4.1 Insulin and IGF Axis

Obesity induces insulin resistance [46], a condition whereby some organs become
resistant to insulin’s ability to shuttle glucose into cells, especially after eating a
meal high in carbohydrates. To compensate for this resistance to insulin, the pan-
creas produces more insulin, which leads to an increase in blood insulin levels.
Insulin could directly signal growth, or it could do this by increasing the levels of
other growth factors (insulin-like growth factors [IGF]), or it could make cells more
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sensitive to other growth factors and therefore may exert a cancer-promoting
influence.

Direct epidemiologic evidence linking circulating insulin and prostate cancer
risk is limited and mixed: A case–control [47] and a recent case–cohort study [48]
observed positive associations, whereas three other prospective studies observed no
association [49–51]. In addition, findings are inconclusive between C-peptide, a
marker for insulin secretion, and risk of prostate cancer [52–54], including a recent
analysis in HPFS (highest vs lowest quartile RR 1.05; 95 % CI 0.82–1.34,
Ptrend = 0.95) [52].

Circulating IGF-1 concentrations are regulated by growth hormone, present in
systemic circulation and expressed in body tissues. Approximately 0.5–1 % of
IGF-1 is free, with the majority being bound in the serum by acid-labile subunit and
IGFBPs, including IGFBP-3, the most ubiquitous of the binding proteins. Whether
obesity is associated with increased IGF levels is controversial, with most studies
showing no association between total IGF-1 and obesity [55–57]. Some studies
suggest that free IGF-1 levels may be more relevant. However, free IGF-1 measured
by immunoassays has not been consistently associated with obesity. Because
immunoassays are not able to take into account the modifying effects of IGFBPs on
interactions between IGF-1 and its receptor, other measures, such as kinase receptor
activation assay, have been proposed. A recent study using such method found that
24-h mean bioactive IGF-1 levels were not reduced in obese women and did not
correlate with BMI [58].

Higher circulating IGF-1 levels are consistently associated with an increased risk
of prostate cancer in epidemiologic studies [59]. A stronger association with
low-grade prostate cancer was suggested in a pooled analysis of 12 prospective
studies [60] and recent reports from EPIC [61] and the HPFS [62]. The growth of
poorly differentiated cancers may be more autonomous because the PI3k-Akt
pathway is constitutively active due to molecular defects (e.g., loss of PTEN, which
is associated with higher-grade tumors). Thus, high-grade prostate cancers may be
less sensitive to the action of IGF-1 than low-grade cancers [63]. Findings between
IGFBP-3 and risk of prostate cancer have been inconsistent [60].

It is unclear whether the insulin and IGF axes interact to affect prostate cancer
carcinogenesis. Recently, the role of IGFBP-1, a marker for insulin activity, which
also binds IGF-1 and inhibits its action, has emerged [51, 62, 64]. High insulin levels
inhibit production/release of IGFBP-1 and are associated with lower IGFBP-1
concentrations. In HPFS, higher pre-diagnostic fasting IGFBP-1 levels were asso-
ciated with a lower risk of prostate cancer (highest vs. lowest quartile RR 0.67; 95 %
CI 0.52–0.86, Ptrend = 0.003), which remained similar after adjusting for IGF-1, and
was primarily driven by lower-grade and non-advanced prostate cancer. Men in the
bottom IGFBP-1 and top IGF-1 tertiles had a 78 % increased risk of prostate cancer
compared with men in the top IGFBP-1 and bottom IGF-1 tertiles [62].
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4.2 Sex Steroid Hormones

Androgens are required for the normal growth and development of the prostate
gland. Most prostate tumors respond to androgen deprivation therapy until they
establish an androgen-independent growth mechanism. Inhibition of the conversion
of testosterone to the more potent dihydrotestosterone (DHT) by finasteride, a
5α-reductase inhibitor, reduced the occurrence of prostate cancer by approximately
25 % (95 % CI 19–31 %) during a 7-year follow-up [65]. The decrease was
entirely observed in low-grade cancers, so the ultimate impact on fatal prostate
cancer may be minimal [66]. Some evidence suggests that lower levels of testos-
terone in obese men might be linked to poorly differentiated and hormone-
insensitive tumors [67, 68]. However, the Endogenous Hormones and Prostate
Cancer Collaborative Group pooled 18 prospective studies that included 3886 men
with incident prostate cancer and 6438 control subjects and observed no associa-
tions between the risk of prostate cancer and serum concentrations of testosterone,
calculated free testosterone, DHT, dehydroepiandrosterone sulfate, androstene-
dione, androstanediol glucuronide, estradiol or calculated free estradiol, with sim-
ilar findings for both localized and advanced diseases, suggesting that endogenous
estrogen concentrations are not related to prostate cancer risk [69].

Interestingly, in the same pooled analysis by the Endogenous Hormones and
Prostate Cancer Collaborative Group, serum concentration of sex hormone-binding
globulin (SHBG)wasmodestly inversely associatedwith prostate cancer risk (highest
vs. lowest quintile RR 0.86, 95 % CI 0.75–0.98; Ptrend = 0.01) [69]. SHBG is a
glycoprotein with high binding affinity for testosterone and DHT and lower affinity
for estradiol. SHBG is negatively associated with obesity [69, 70] and IGF-1 [69].
Although the possibility that the inverse association observed was due to the negative
relationship between concentrations of SHBG and IGF-1 could not be ruled out, the
role of SHBG in prostate cancer carcinogenesis requires further research.

Early studies among prostate cancer patients showed that low pretreatment
testosterone levels were associated with higher Gleason score [71], advanced stage
[72, 73], positive surgical margins [73] and worse overall survival for men with
metastatic prostate cancer [74, 75]. However, reverse causality is likely as low
pretreatment testosterone levels could be a consequence of prostate cancer itself
rather than that aggressive prostate is a result of the hormonal milieu in which it
develops. To address these concerns, a recent analysis of 963 prostate cancer cases
from the Physicians’ Health Study (PHS) and the HPFS suggests that pre-diagnostic
circulating sex hormones, including total testosterone, SHBG, SHBG-adjusted
testosterone, free testosterone, DHT, androstanediol glucuronide or estradiol, were
not associated with lethal prostate cancer or total mortality [76].

144 Y. Cao and E. Giovannucci



4.3 Metabolic Syndrome and Diabetes Mellitus

The role of obesity in cardiovascular disease and other diseases including some
cancers is mediated in part or largely through alterations in metabolism. Although
the basis for clustering of these factors is controversial, empirical definitions such as
the metabolic syndrome may yield some etiologic insights. A recent meta-analysis
summarized the result of 14 studies that evaluated the association between meta-
bolic syndrome, its components and risk of prostate cancer [17]. A nonsignificant
increased risk was observed, though no clear association was observed in cohort
studies. Interestingly, a significant association was observed in the 8 European
studies (RR = 1.30, P = 0.03), but not in the 4 US or 2 Asiatic studies. Also of
note, the associations were driven by waist circumference and high blood pressure,
rather than BMI, dysglycemia or dyslipidemia (including high triglycerides or low
HDL cholesterol).

A diagnosis of type 2 diabetes mellitus has been associated with a decreased risk
of total prostate cancer [77]. This association has been stronger for studies con-
ducted in the PSA era, suggesting that the inverse association is stronger for more
indolent cancers. Detection bias does not appear to entirely account for the asso-
ciation [77]. In contrast to incidence, diabetes may be associated with worse
prognosis in prostate cancer. A recent meta-analysis included 11 cohort studies that
examined mortality in men with prostate cancer [78]. In the meta-analysis, diabetes
mellitus was associated with an increased incidence of all-cause mortality among
men with prostate cancer (RR 1.50; 95 % CI 1.25–1.79), prostate cancer-specific
mortality (RR 1.26; 95 % CI 1.20–1.33) and non-prostate cancer mortality
(RR 1.83; 95 % CI 1.33–2.52).

4.4 Tissue-Based Factors

Molecular factors in prostate cancer tissue linking obesity and poor prostate cancer
outcome is an emerging area of research. Such studies, by incorporating molecular
features that underlie tumor heterogeneity, may yield insights. Such studies in the
future may help unravel some of the inconsistent findings regarding obesity and
prostate cancer, but research to date has been limited to a few examples.

TMPRSS2:ERG, a hormonally regulated gene fusion, presents in about half of
prostate tumors [79]. In a recent analysis in the PHS and HPFS, the detrimental
effects of obesity on prostate cancer outcomes are limited primarily to men with
tumors harboring the TMPRSS2:ERG gene fusion. Among men with ERG-positive
tumors, the RR for lethal prostate cancer was 1.48 (95 % CI 0.98–2.23) per 5-unit
higher BMI before diagnosis, 2.51 (95 % CI 1.26–4.99) per 8-inch higher waist
circumference before diagnosis and 2.22 (95 % CI 1.35–3.63) per 5-unit higher
BMI at baseline. In contrast, the corresponding RR among men with ERG-negative
tumors was 1.10 (95 % CI 0.76–1.59; Pinteraction = 0.24), 1.14 (95 % CI 0.62–2.10;
Pinteraction = 0.09) and 0.78 (95 % CI 0.52–1.19; Pinteraction = 0.001) [80]. If
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confirmed, this finding could potentially inform prostate cancer therapy develop-
ment and secondary prevention strategies.

Fatty acid synthase (FASN) is an enzyme critical in the synthesis of endogenous
fatty acids, which can be modified and packaged into structural lipids required for
cell division. Elevated FASN enzyme, mRNA and enzymatic activity have been
seen in human breast cancer cell lines [81], ovarian tumors [82] and prostate tumors
[83], and polymorphisms in FASN were associated with BMI [84]. In HPFS, SNP
rs1127678 was significantly related to higher BMI and interacted with BMI for both
prostate cancer risk (Pinteraction = 0.004) and prostate cancer mortality (Pinterac-
tion = 0.056). Among overweight men (BMI ≥ 25 kg/m

2), but not leaner men, the homozygous
variant allele carried a relative risk of advanced prostate cancer of 2.49 (95 % CI
1.00–6.23) compared with lean men with the wild type. Overweight patients car-
rying the variant allele had a 2.04 (95 % CI 1.31–3.17) times higher risk of prostate
cancer mortality. Similarly, overweight patients with elevated tumor FASN
expression had a 2.73 (95 % CI 1.05–7.08) times higher risk of lethal prostate
cancer. In contrast, among men who had normal body weight, FASN expression
level was not significantly associated with lethal prostate cancer (Pinteraction = 0.02).
Significant interactions of BMI with FASN polymorphisms and FASN tumor
expression suggest that FASN may be a potential link between obesity and poor
prostate outcome and raise the possibility that FASN inhibition could reduce
prostate cancer-specific mortality, particularly in overweight men [83].

5 Conclusions

Prostate cancer is a complex, heterogeneous disease. Factors related to detection,
particularly PSA screening, further increase heterogeneity in the manifestation of
the disease. It is thus not possible to provide a simple summary of the relationship
between obesity and prostate cancer. At a first level, it is useful to separate man-
ifestations of relatively indolent disease (e.g., organ-confined, low-grade,
non-lethal, total cancer in the PSA era) and aggressive disease (advanced stage,
lethal, poor prognosis). Overall, although there are some exceptions, obesity does
not appear to increase risk of indolent prostate cancer. Some evidence even suggests
a potential protective association, though it is unclear whether this is biologically
related (e.g., low testosterone levels) or related to lower detection (e.g., obesity may
lower PSA levels).

In contrast, obesity is relatively consistently, though with exceptions, associated
with a higher risk of aggressive prostate cancer, with aggressiveness defined in
various ways (e.g., advanced stage, fatal, poorer prognosis in men with prostate
cancer). A number of mechanisms, not mutually exclusive, may account for this
association: (1) later detection in obese men, (2) poorer response to treatment and
(3) direct biological mechanisms (e.g., hyperinsulinemia). In part, if less aggressive
cancers are detected in obese men, for any reason (see above), obese men will be
selected to have more aggressive cancer if diagnosed by the exclusion of diagnosed
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indolent cancers. Whatever the explanation(s), under most circumstances it is
reasonable to assume from a clinical perspective that obese men diagnosed with
prostate cancer are likely to have a worse prognosis independent of other known
clinical predictors. Some promising data suggest that molecular sub-types of
prostate cancer may offer insights into etiology, but further study is required.

Together, these data provide encouraging evidence for using weight manage-
ment to prevent aggressive prostate cancer, prostate cancer disease progression and
reduce prostate cancer-specific mortality. However, many methodologic issues
(e.g., influence of PSA screening, detection bias and treatment) need to be
addressed in etiologic and prognostic research. More data are needed to understand
the timing of body fatness/weight gain relative to the diagnosis/treatment of prostate
cancer. A full evaluation of body fatness and weight gain over the life course would
not only provide insights into the underlying mechanisms but also allow more
effective interventions. Such interventions may include increasing self-awareness
and more early detection efforts among overweight or obese healthy individuals,
and more counseling on healthy lifestyle (e.g., physical activity) after diagnosis,
and appropriate personalized treatment for overweight and obese patients.
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