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ABSTRACT ARTICLE INFO

Purpose: To evaluate the significance of several risk factors for prostate cancer in a Key words:

cohort of Brazilian men. Epidemiology; Population
Subjects and methods: Men > 40 years-old participating in a prostate cancer screening  groups; Prevalence;
program between December 2006 and April 2011 in the city of Curitiba, Brazil, were  Prostatic Neoplasms
evaluated to determine the prevalence, relative risk (RR) and 95% CI of prostate cancer

according to age, race, ethnicity, family history of prostate cancer, educational level, and  Int Braz J Urol. 2012; 38: 769-78
history of vasectomy, increased blood pressure, diabetes mellitus, and urethritis.

Results: In 2121 men included in this study, prostate cancer prevalence was 0.6% for

men between 40-49 years versus 2.0% (adjusted RR = 2.58), 7.7% (adjusted RR = 5.76),  Submitted for publication:
and 8.4% (adjusted RR = 4.88) for men 50-59 years, 60-69 years, and > 70 years, res-  March 12,2012
pectively (p < 0.05 to all). The prevalence of cancer was 5.1% in blacks versus 3.3% in

whites (adjusted RR = 1.56, p > 0.05); 6.1% in African descendants, in comparison to

3.0% in non-African descendants (adjusted RR = 3.17, p < 0.05); 5.1% in men with a  Accepted after revision:
positive family history, compared to 2.5% in those with no family history (adjusted RR ~ October 10, 2012

= 1.55, p > 0.05); and 4.8% in participants with incomplete elementary school level or

lower, compared to 2.2% in men with complete elementary school level or higher edu-

cation (adjusted RR = 1.85, p > 0.05). Men with/without history of vasectomy, increased

blood pressure, diabetes, and urethritis had a prostate cancer prevalence of 0.8%)/3.0%

(adjusted RR = 0.23, p > 0.05), 3.8%]/2.2% (adjusted RR = 1.16, p > 0.05), 3.7%/2.6% (ad-

justed RR = 1.39, p > 0.05), and 2.6%/2.6% (adjusted RR = 0.99, p > 0.05), respectively.

Conclusions: Risk factors associated with an increased prevalence of prostate cancer in

this cohort included increasing age and African ethnicity.

regions, with the lowest rates in Asia, and the hi-
INTRODUCTION ghest in North America and Scandinavia (1,2).
Although the specific causes of prostate
Prostate cancer is one of the most common  cancer are not completely known, epidemiological
visceral malignant neoplasms in men worldwide.  evidence suggests that biological, environmental,
The clinical incidence and mortality of prostate  and social risk factors play a role in the initiation
cancer vary widely between different geographic  and progression of this disease (1,2).
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Differences in exposure to these factors
among various populations may be responsible
for geographic variations in prostate cancer ra-
tes. Studies of the potential risk factors associated
with prostate cancer are important to identify the
significance of each factor in specific populations
for counseling, to determine entry into screening
programs, and as a means of comparison between
different regions or countries.

Little has been published about the risk
factors for prostate cancer in the Brazilian popu-
lation. In this prospective study, we evaluated the
importance of several acknowledged risk factors
for prostate cancer in a cohort of Brazilian men.

MATERIALS AND METHODS

All men attending a prostate cancer edu-
cation program conducted in the city of Curiti-
ba (PR) as part of the city employees’ Health Care
System were invited to join this survey. Inclu-
sion criteria were men > 40 years of age willing
to undergo prostate cancer screening. The study
protocol was reviewed and approved by the Ins-
titutional Ethics Committee on Human Research
(registry number 2253.147/2010-06).

Subjects accepting to participate this study
were interviewed and examined by a single Urolo-
gist. Participants were recommended to follow-up
annually, and data was collected prospectively be-
tween December 2006 and April 2011.

Clinical evaluation consisted of complete
medical history, digital rectal examination (DRE),
and serum PSA determination. Participants with
prostate nodularity suspicious for cancer, and/or
a PSA level > 4.0 ng/mL were indicated for ultra-
sound-guided 12-core prostate biopsy. We exclu-
ded subjects with prior history of prostate cancer,
those who did not return to follow-up, and those
that elected not to undergo biopsy.

Outcomes of interest included prevalence,
relative risk (RR) and 95% confidence intervals
(959%CT) of prostate cancer according to age (50-
59 versus 40-49, 60-69 versus 40-49, or > 70 ver-
sus 40-49 years), race (black versus white, or bro-
wn versus white), ethnicity (African descendants
versus non-African descendants), family history
of prostate cancer (yes versus no), education (in-

complete elementary school level or lower versus
complete elementary school level or higher), and
personal history of vasectomy, increased blood
pressure, diabetes mellitus, and sexually trans-
mitted urethritis (yes versus no, to all). Univariate
(non-adjusted) analysis was calculated using the
Fisher’s Exact Test or Pearson’s Chi-square, whi-
chever appropriate. Multivariate (adjusted) analy-
sis was performed using logistic regression models
(IBM SPSS Statistics, version 20.0.0). Statistical
significance was set when p < 0.05 or when the
959%CI did not include the null hypothesis (95%CI
# 1.00).

RESULTS

From 2499 men initially enrolled in this
cohort, we excluded 323 participants that did not
return to follow-up, and 22 men with history of
prostate cancer. Indications for prostate biopsy
were present in 244 (11.3%, t. 2154) subjects, of
whom 33 (13.5%, t. 244) elected not to undergo
biopsy and were also excluded. Finally, 2121 men
with a mean follow-up of 21.5 (range 1 to 52)
months were included in the analysis (Table-1), 58
of whom (27.5% of all biopsies [t. 211], and 2.7%
of all participants [t. 2121]) were diagnosed with
prostate cancer.

Age

Participants with 40-49 years, 50-59 ye-
ars, 60-69 years, and > 70 years had a prevalen-
ce of prostate cancer of, respectively, 0.6%, 2.0%,
7.7%, and 8.4%. Compared to men aged betwe-
en 40-49 years, the prevalence of prostate cancer
was 3.2 times higher in those 50-59 years (non-
-adjusted RR 3.19, p = 0.009; adjusted RR 2.58,
p = 0.049), 12.4 times increased for those 60-69
years (non-adjusted RR 12.42, p < 0.001; adjusted
RR 5.76, p < 0.001), and 13.5 times greater for
those > 70 years-old (non-adjusted RR 13.54, p <
0.001; adjusted RR 4.88, p = 0.019) (Table-2).

Race

The prevalence of prostate cancer in black
participants was 5.1% (non-adjusted RR 1.56, p
= 0.082; adjusted RR 1.56, p = 0.599), and it was
2.6% in brown individuals (non-adjusted RR 0.80,
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p = 0.479; adjusted RR 0.75, p = 0.427), compared
to 3.3% in white men (Table-2).

Ethnicity

The prevalence of cancer in African des-
cendants was 6.1%, in comparison with 3.0% of
that in non-African descendants (non-adjusted RR
2.06, p = 0.070; adjusted RR 3.17, p = 0.024) (Ta-
ble-2).

Family history

The prevalence of prostate cancer in par-
ticipants with a positive family history was 5.1%,
in contrast to 2.5% of those with negative family
history (non-adjusted RR 2.01, p = 0.036; adjusted
RR 1.55, p = 0.289) (Table-2).

Education

The prevalence of prostate cancer in par-
ticipants with incomplete elementary school level
or lower was 4.8%, compared to 2.2% in men with
complete elementary school level or higher edu-
cation (non-adjusted RR 2.17, p = 0.004; adjusted
RR 1.85, p = 0.062) (Table-2).

Vasectomy

In the group of participants with prior
history of vasectomy, 0.8% was diagnosed with
prostate cancer, in comparison to 3.0% of those
with no history of vasectomy (non-adjusted RR
0.26, p = 0.016; adjusted RR 0.23, p = 0.150) (Ta-
ble-2). Most individuals with a positive history of
vasectomy were aged < 60 years (90.7%, n. 235/t.
259). In 137 (52.9%, t. 235) men aged 40-49 years,
the mean interval between vasectomy and scree-
ning was of 8.1 (+ 6.0) years. The 98 (37.8%, t.
235) participants 50-59 years had a mean interval
between vasectomy and screening of 13.2 (+ 6.8)
years. In the 24 (9.2%, t. 235) men > 60 years
of age, the mean interval between vasectomy and
screening was 17.6 (+ 6.5) years.

Increased blood pressure

The prevalence of prostate cancer in men
with arterial hypertension was 3.8%, compared
with 2.20% of those with no history of hyperten-
sion (non-adjusted RR 1.74, p = 0.031; adjusted
RR 1.16, p = 0.677) (Table-2).

Diabetes mellitus

Between participants with self-reported
diabetes, the prevalence of prostate cancer was
3.7%, compared with 2.6% of men with no history
of diabetes (non-adjusted RR 1.39, p = 0.108; ad-
justed RR 1.39, p = 0.563) (Table-2).

Sexually transmitted urethritis

Prostate cancer was diagnosed in 2.6% of
men with a history of urethritis, and in 2.6% of
those with no history of disease (non-adjusted RR
1.02, p = 0.959; adjusted RR 0.99, p = 0.904) (Ta-
ble-2).

DISCUSSION

Prostate cancer has been known as a di-
sease of the elderly men (2). Age is known as the
most significant risk factor for prostate cancer
(1,2). Diagnosis is rare before the age of 50 but,
after this age, incidence and mortality both incre-
ase almost exponentially (2). In this study, overall
prostate cancer prevalence increased from appro-
ximately 1:200 (0.6%) men 40-49 years, and 1:50
(2.0%) men 50-59 years, to 1:13 (7.7%) men 60-69
years, and 1:12 (8.4%) men > 70 years of age.

Black men have the highest reported inci-
dence of prostate cancer in the world, with an in-
creased risk in several populations including North
American, Caribbean, Scandinavian, and Britain
(3-7). Although the risk of prostate cancer in the
present study was not significantly increased for
black versus white men (adjusted RR 1.56, 95%CI
0.64-3.82), similarly to several other Brazilian stu-
dies (8-11), a meta-analysis evaluating the pre-
valence of prostate cancer in black versus white
men in Brazil, including the results of our study,
demonstrated that the pooled risk of prostate can-
cer was significantly increased in blacks (RR 1.55,
950%CI 1.32-1.82), suggesting that race is a signi-
ficant risk factor for prostate cancer in Brazilian
men, and that the individual results of most publi-
shed studies may have been limited by a low sam-
ple, a reduced proportion of black men, or a small
rate of prostate cancer in each study group (12).

Stratified by ethnicity, African descen-
dants showed a significantly increased prevalen-
ce of prostate cancer compared to non-African
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descendants in multivariate analysis (adjusted RR
3.17, 95%CI 1.16-8.62). This result is comparable
to the only other Brazilian survey that used Afri-
can ancestry as a criteria to classify men in diffe-
rent racial/ethnic groups while evaluating the risk
of prostate cancer (13).

Ample epidemiologic evidence suggests
that prostate cancer has both a familial and ge-
netic component (1). In one meta-analysis, the
pooled risk of prostate cancer was higher in men
who had a father or brother affected by prosta-
te cancer, compared to a control population with
no affected relatives (RR 2.5, 95%CI 2.2-2.8) (14).
Another meta-analysis showed an increased risk
of prostate cancer for any affected family member
(RR 2.04, 95%CI 1.64-2.55), a higher risk for di-
sease for affected first-degree relatives (RR 2.24,
9500CI 2.08-2.41), and an elevated risk of can-
cer in affected second-degree relatives (RR 1.91,
9500CI 1.58-2.30) (15). In the present research, al-
though there was a marginal increased prevalence
of prostate cancer in men with affected first-de-
gree relatives in univariate analysis (non-adjus-
ted RR 2.01, 95%CI 0.97-4.17, p < 0.05), the risk
of cancer became similar between men with and
those without family history of prostate cancer in
multivariate regression (adjusted RR 1.55, 95%CI
0.58-4.14). These results may have been limited
by the lack of knowledge or forgetfulness of the
diagnosis of prostate cancer in a family member
(measurement bias), or by unknown intervening
factors (confounding bias).

Existing data suggest that the incidence
of different types of cancer, including that of the
prostate, increases with decreasing socioeconomic
status (2). Socioeconomic factors may influence
the risk of developing prostate cancer indirectly,
influencing dietary factors, occupational exposu-
re, access to health care, the type of care avai-
lable, and even the attitudes and concerns over
health matters exhibited by the various popula-
tions (confounding bias) (2,16). Our data showed
that men with incomplete elementary school or
lower school level had a higher risk of prostate
cancer compared to those with complete elemen-
tary school or higher education (non-adjusted
RR 2.17, 95%CI 1.27-3.71). However, since lower
school levels were more prevalent in participants

> 60 years (41.4%), compared to those < 60 years
of age (17.9%), as well as in black (31.4%) versus
white individuals (20.4%), both of whom have a
potentially increased risk of prostate cancer, we
must acknowledge that the association between
cancer of the prostate and lower education may
be biased by age, race, or other unidentified con-
founding variables. The absence of statistically
significant difference in multivariate analysis
(adjusted RR 1.85, 95%CI 0.97-3.54) supports this
hypothesis.

Several studies have associated a history
of vasectomy with an increased risk for prostate
cancer, although an equal number of studies pro-
vide evidence to the contrary (2). One meta-analy-
sis reported an elevated risk of prostate cancer
after vasectomy (RR 1.37, 95%CI 1.15-1.62), with
a linear trend suggesting a 10% increase for each
additional 10 years since vasectomy up to 30 ye-
ars (RR 1.32, 95%CI 1.17-1.50) (17). Nevertheless,
the results of two other meta-analyses showed no
difference in the risk of prostate cancer between
subjects with and without a history of vasectomy,
regardless of the time since surgery (18,19). Our
study demonstrated an inverse relation between
vasectomy and prostate cancer (non-adjusted RR
0.26, 95%(CI 0.06-1.04, p < 0.05). However, most
participants with a history of vasectomy were 40-
49 years-old, suggesting that the inverse associa-
tion may be the result of a lower prevalence of
prostate cancer in the younger men most frequen-
tly undergoing vasectomy (confounding bias), as
well as a shorter time distance since vasectomy,
not long enough for prostate cancer to develop
(susceptibility bias). The inverse association be-
tween vasectomy and prostate cancer may also
be influenced by detection bias. It is possible that
men undergoing vasectomy were more likely to
be examined with serum PSA level or DRE, which
led to the earlier discovery of prevalent prostate
cancers, resulting in a spuriously reduced occur-
rence of prostate cancer in later years.

The association between blood pressure
and prostate cancer has been poorly investigated.
In a prospective study, Martin et al. found that
hypertension was associated with an increased
risk in developing prostate cancer (RR 1.05, 95%(CI
1.01-1.10) (20). A small case-control study in Bra-
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zil also showed a significantly greater occurren-
ce of arterial hypertension in men with prostate
cancer (21). Our findings demonstrated an increa-
sed univariate risk of prostate cancer in men with
history of increased blood pressure (non-adjusted
RR 1.74, 95%CI 1.05-2.89). However, given the
frequent occurrence of these conditions in ageing
men, a large proportion of patients can be expec-
ted to suffer from such an association (confoun-
ding bias), which may explain the loss of statisti-
cal significance in multivariate analysis (adjusted
RR 1.16, 95%CI 0.61-2.23).

A lower risk of prostate cancer among
diabetics has been suggested by several studies,
including two separate meta-analysis (22,23).
Although not significant, our results showed an
overall increased risk of 39% in the risk of prosta-
te cancer between diabetics and nondiabetics (ad-
justed RR 1.39 95%CI 0.57-3.34). Potential con-
founding factors (such as diet, body weight, and
physical activity), inaccuracies in the diagnosis
of diabetes (measurement bias), and failure to ac-
count for time since the diagnosis (susceptibility
bias) may have limited our findings. Furthermore,
age-adjusted risk of prostate cancer in diabetics >
60 years-old, allegedly with a longer time of dise-
ase, was decreased in comparison with men in the
same age group without diabetes (non-adjusted
RR 0.86, 95%CI 0.37-2.01), potentially supporting
an inverse association between prostate cancer
and long time-history of diabetes.

Chronic inflammation leading to cellu-
lar hyperproliferation to replace damaged tissue
contributes to the development of infection-asso-
ciated cancers of the colon, esophagus, stomach,
bladder, and liver. Accumulating epidemiologic,
histologic, and genetic evidences suggest that a
similar process may underlie the development of
prostate cancer (1,16,24). Notwithstanding, the
results of our study demonstrated no association
between a past history of urethritis and the de-
velopment of prostate cancer. A potential source
of bias in studies evaluating self-reported history
of sexually transmitted diseases (STDs) is mea-
surement bias, given the difficulty in identifying
oligosymptomatic infections or undiagnosed ou-
tbreaks of the disease (under diagnosis bias), and
the possible acknowledgement of other urologi-

cal conditions, such as balanoposthitis or urinary
tract infections, as if they were STDs (overdiag-
nosis bias). Furthermore, given the social conno-
tations of STDs, patients may not be forthcoming
about their history of disease (social convenience
bias) or may not recall being diagnosed with STDs
(recall bias).

Besides the limitations described specifi-
cally for each potential risk factor, another shor-
tcoming of our study is the relatively small sam-
ple of participants > 70 years, given that the study
population was built mainly of active municipal
employees from an established private Health
Care System. The subjects in this study also had a
potentially lower prevalence of black race, as well
as an increased percentage of participants with
higher educational levels, compared to the ove-
rall population. Notwithstanding, the frequency
of hypertension and diabetes in our sample was
similar to the estimated prevalence of hyperten-
sion and diabetes in the population of the same
age living in the city of Curitiba (25), which par-
tially validates our findings.

CONCLUSIONS

The risk factors associated with an increa-
sed prevalence of prostate cancer, in our sample of
Brazilian men, include increasing age, and Afri-
can ethnicity.

ABBREVIATIONS

PSA = Prostate Specific Antigen

RR = Relative Risk

950%CI = 95% Confidence Interval
STDs = Sexually transmitted diseases
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