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Abstract
Epidemiological studies have shown a significant association between obesity and several cancers, but the role of obesity in prostate cancer etiology remains elusive. 
More recent studies somewhat clarify this complex relationship and we sought to review the data linking obesity and prostate cancer to make sense of this conflicting 
data. To systematically evaluate epidemiologic data available we performed a Google Scholar search with the following keywords: “obesity”, “prostate cancer”, “obesity 
and prostate cancer.” Recent prospective studies suggest obesity is associated with increased risk of aggressive prostate cancers but with a reduced risk of low-grade 
tumors. The etiology of the differential effect of obesity on subtypes of prostate cancer is multifactorial, and interactions between hormonal changes including sex 
steroids, insulin, IGF’s and inflammatory mediators have been implicated. It has also been suggested that it is harder to detect prostate cancer in obese men through 
routine diagnostic approaches. Given the high prevalence of obesity and prostate cancer in the western world, further research to evaluate this complex relationship 
is warranted. Furthermore, novel approaches may be required to improve disease prostate cancer diagnosis among obese individuals. 

Introduction
Obesity is an epidemic that affects approximately 33 % of the United 

States (US) population [1]. In the US, obesity rates have increased 
substantially in the past three decades [2]. Obesity is associated with 
many chronic diseases including diabetes, hypertension, coronary 
artery disease [3,4], and is linked to the development of numerous 
types of cancers [5]. Prostate cancer is the most common type of 
cancer and the second leading cause of cancer death among men in 
the US [6]. In 2014, more than 215,000 new cases of prostate cancer 
were diagnosed, and approximately 30,000 men died of prostate cancer 
[6]. Evidence for the association between obesity and prostate cancer 
is elusive and inconclusive. Epidemiological studies done in the past 
investigating the link between obesity and prostate cancer reveals 
mixed results. Literature search done on this topic, generate multiple 
articles to suggest that obesity protects, promotes or has no effect on 
prostate cancer [7-11]. However, more recent articles indicate obesity 
increases the risk of aggressive cancer but decreases the risk of indolent 
cancers. Therefore, to make sense out of this apparently conflicting 
data, we sought to review epidemiological data linking obesity and 
prostate cancer. 

Methods
A literature search was conducted using Google Scholar for the 

terms “obesity”, “prostate cancer”, and “obesity and prostate cancer.” 
The search was restricted to studies that were written in English, 
written after the year 2000, and conducted only in humans. Titles and 
abstracts of examined articles were reviewed and of the selected papers, 
reference lists were searched to identify additional articles. Relevant 
references and articles were reviewed. Information about study design, 
location, study participants, measurements, results, and main findings/ 
summary were extracted (Table 1) from each study (n=12). 

Results 
A number of epidemiological studies have been done to evaluate 

the relation between obesity and prostate cancer. In most of the studies, 
body mass index (BMI) has been used as a surrogate of obesity. BMI 
is calculated by dividing weight (kg) and height (m2). Nomura et al. 
reviewed 12 case-control studies and 11 cohort studies published 
from 1984 to 2000 [7]. He concluded that results were mixed, and the 
evidence is inconclusive. In 2006, McInnis et al. reviewed 31 cohort 
studies and 25 case-control studies from 1966 to 2004, which concluded 
that obesity was associated with weak yet significant, increased prostate 
cancer risk [8]. Following prospective cohort studies [9-12] and 
case-control studies [13-15] found no association between prostate 
cancer and obesity. A large prospective study, which included 950,000 
participants who were followed for an average of 21 years, reported 
relative risk (RR) of 1.09 (95% CI:1.04-1.15) for prostate cancer among 
obese men. However, the risk was much higher in those who were obese 
at age 45 years [RR=1.58 (95% CI:1.29-1.94)]. The study confirmed 
33,300 cases of prostate cancer during follow-up [16]. 

Recent study found an inverse relation between obesity and prostate 
cancer risk, but only for those under 60 years of age or with a family 
history of cancer [17]. Collectively these studies point towards obesity 
having a modest positive effect on prostate cancer risk but conflicting 
results makes the interpretation difficult and inconclusive. 

A much clearer picture emerges from recent studies which examined 
the relation between obesity and prostate cancer by incidence, grade, 
and mortality. Though the link between obesity and prostate cancer 
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incidence is inconclusive, there is strong evidence that suggests obesity 
is associated with prostate cancer aggressiveness and mortality. In fact, 
several large prospective studies examining this relationship in context 
with aggressiveness and stage of tumor and mortality rates deserve 
particular attention. 

Recently three major prospective studies examined the association 
between prostate cancer and obesity by stage and grade of cancer. 
Wright et al. followed approximately 288,000 people in a prospective 
cohort study and reported obesity is inversely associated with localized 
prostate cancer but positively associated with higher mortality rates 
among those diagnosed with prostate cancer [18]. Rodriguez et al. in a 
cohort study of 69,991 men found those with high BMI are at increased 
risk of high-grade and fatal prostate cancer but less likely to be 
associated with low-grade prostate cancer [19]. Results from Prostate 
Cancer Prevention Trial (PCPT) were similar, among the 10,258 men 
undergoing biopsy they found obesity increases the risk of high-grade 
but decreases the risk of low-grade prostate cancer [20]. These findings 
are summarized in table 1.

Studies examining the relation between prostate cancer and 
obesity have yielded inconsistent patterns related to high and low-
grade tumor, family history and age of diagnosis. However, all recent 
large prospective studies suggest obesity is associated with increased 
risk of high-grade prostate cancer but decreased risk of low-grade 
cancer. Reasons for this paradoxical pattern are unclear; some of the 
hypothesized explanations in literature are discussed below [21,22].

Discussion
Obesity can make prostate cancer detection more difficult at the 

time of screening and diagnostic testing. Several studies have reported 
obese men are likely to have lower prostate specific antigen (PSA) [23-
26]. Thus, using standard PSA values, obesity may make prostate cancer 
detection more difficult leading to delayed diagnosis. Studies have also 
suggested that obese men are likely to have larger prostate than non-
obese men [25,26]. Larger prostate increases the likelihood of missing 
existing cancer on core biopsy [26,27]. Additionally, it is difficult to 
perform digital rectal exam in obese men, which can increase the 

Study, reference number, year Study design Population Measurements Results Summary
Schuurman [9]
(2000)

Cohort Netherlands
58,279 participants
681 cases

BMI*
LBM*
Height

RR*= 0.9 (NS*)
RR = 1.0 (NS)
RR = 1.0 (NS)

No clear association for advanced stage 
Prostate cancer. BMI at a young age had 
a positive association.

Habel [10]
(2000)

Cohort US. California
70,712 participants
2.079 cases

BMI
Weight
Height

RR = 0.9 (NS)
RR = 1.1 (NS)
RR = 1.1 (NS)

No significant associationbetween 
anthropometric measures and Prostate 
cancer

Lee [11]
(2001)

Cohort US.
8,922 participants
439 cases

BMI
Waist girth
PA*

RR = 1.02 (NS)
RR = 1.04 (NS)
RR = 1.19(NS)

No role of obesity in Prostate cancer 
etiology.

Jonsson [12]
(2003)

Cohort Sweden
21,884 twins
631 Prostate cancer cases

BMI No significant differences Obesity was found to be associated 
with breast and uterine cancer, but not 
prostate cancer.

Engeland [16]
(2003)

Cohort Norway
950,000 participants
33000 cases

BMI
Height

RR = 1.09 †*
RR = 1.72†

Modest association but the risk was 
much higher in men who were obese at 
age 45. 

Giovannucci [17]
(2003)

Cohort US.
51,529 participants
2,896 cases

BMI RR = 0.52 † P-trends: <0.001
(For age group < 60 years)
RR= 0.74 (NS)P trends0.01
(For those with + family history)

Association significant only for men 
with age < 60 or + family history.

Wright [18]
(2007)

Cohort US.
287,760 participants
9,986 Prostate cancer cases
173 Prostate cancer deaths

BMI RR = 0.67† (Localized disease)
RR = 2.12 † (Mortality)

Obesity was found to be inversely 
related to incident prostate cancer but 
positively linked with Prostate cancer 
mortality.

Rodriguez [21]
(2005)

Cohort US.
69,991 participants
5,252 cases

BMI RR = 0.84 (NS) P-trends: 0.002
(Low grade Prostate cancer)
RR = 1.22 (NS) P trends0.03
(High grade Prostate cancer)
RR = 1.54 † P trends 0.05
(Stage D / Fatal Prostate cancer)

Obesity was found to be inversely 
related tolow-grade Prostate cancer but 
positively associated with high grade 
and fatal Prostate cancer.

Gong [20]
(2006)

Clinical trial US.
10,258 participants
1,936 cases

BMI RR = 0.72 † 
(Low grade Prostate cancer, age 
≥ 65)
RR = 1.56† 
(High grade Prostate cancer, age 
≥ 65)

Obesity increases risk of low-grade 
Prostate cancer but increases the risk of 
high-grade Prostate cancer

Porter [22]
(2005)

Case-control US. Washington
753 Prostate cancer cases
703 controls
Age 40-64 yr

BMI
Weight
Height

OR =0.77 (NS). P-trends: 0.04
OR =0.74 (NS) P trends0.03
OR =0.78 (NS)

Obesity is inversely associated with 
Prostate cancer in middle-aged men

Hsieh [13]
(1999)

Case-control Greece
320 cases, 246 controls

BMI
Height

No significant differences No significant association between 
obesity and Prostate cancer.

Friedenreich [14]
(2004)

Case-control US. Alberta
988 cases
1063 control

BMI
Waist-hip ratio
Height

OR = 1.12 (NS)
OR = 1.07 (NS)
OR = 0.78 (NS)

No significant associationbetween 
anthropometric measures and Prostate 
cancer

*BMI: Body Mass Index, RR: Relative Risk, NS= Not Significant,†: significant, LBM: Lean Body Mass, PA: Physical Activity

Table 1. Summary of studies of obesity and prostate cancer.
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chances of missing prostate cancer during physical examination [26].

Furthermore, obesity is associated with increased serum estrogen 
levels and decreased serum testosterone levels [28,29]. Several studies 
have reported low levels of serum testosterone associated with high-
grade tumor at diagnosis [30,31]. A recent study suggests that higher 
serum testosterone levels are associated with increased risk of low-
grade prostate cancer but with decreased risk of high-grade prostate 
cancer [32]. These hypotheses may partly explain the differential 
association of obesity with subtypes of prostate cancer.

In addition to altered levels of androgen, obesity is associated with 
increased risk of diabetes [33], metabolic syndromes [34], increased 
levels of insulin, IGF-1 [34] and inflammatory mediators [35]. Studies 
have shown that diabetes is associated with reduced risk of prostate 
cancer [21,36], but metabolic syndrome is associated with increased 
risk of prostate cancer [37]. Increased levels of insulin [38] and IGF-
1 [39] have been linked to increased risks of prostate cancer. Several 
studies suggest that obesity through increased inflammatory cytokines 
contributes to prostate carcinogenesis [40,41].

In summary, above mentioned explanations supports the role of 
obesity as a risk factor for prostate cancer but adds complexity to an 
already confusing picture of obesity and prostate cancer association. 
The relationship between obesity and prostate cancer is complex and 
not yet completely understood. With the present epidemiological data 
supporting the presence of a complex association between obesity and 
prostate cancer, it is important that future research be directed towards 
better understanding this relationship. The use of BMI as a surrogate 
for obesity is debatable and more current anthropometric techniques 
for the measure of body fat should be considered. Factors such as 
environmental exposure and gene markers should be incorporated in 
the study design to assess gene-environmental interactions. 

In lieu of recent research showing a differential association between 
obesity and subtypes of prostate cancer, it is important that more 
refined and detailed histological grading and staging should be used in 
the future research. With the evidence that obesity can make prostate 
cancer detection more difficult due to changes in PSA levels, increased 
prostate size and difficulties in performing digital rectal exam, it is 
clinically important that physicians take special care while performing 
examinations or doing diagnostic tests on obese men. Furthermore, 
with recent research consistently showing that obesity is associated 
with an aggressive disease and higher mortality rates, new treatment 
strategies in obese men with prostate cancer should be considered. 
Hopefully, a better understanding of the etiological heterogeneity of 
this complex association and appropriate interventions would help to 
reduce morbidity and mortality due to prostate cancer.    
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