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INTRODUcTION

Prostate cancer is the most common 
form of noncutaneous cancer in men and the 

second leading cause of male cancer mortal-
ity. The incidence of prostate cancer varies ac-
cording to racial/ethnic differences in several 
countries (1). The estimated incidence of pros-

Background: Black men have a higher incidence of prostate cancer compared with 
White men in several countries. In Brazil, most studies reported a similar prevalence 
of prostate cancer between Blacks and Whites as a result of the high race mixture 
of the population.
Objective: To perform a systematic review with meta-analysis of the prevalence of 
prostate cancer in Black versus White, Brown versus White, and Black versus Brown 
Brazilian men.
Design, Setting, and Participants: This systematic review included cohort, cross 
sectional and case-control studies comparing the prevalence of prostate cancer be-
tween races in Brazil. It was performed using an electronic search of references in 
bibliographic databases, and dissertations and theses databases from several Brazil-
ian hospitals, universities, and schools of medicine. Meta-analysis was conducted 
using the RevMan software from the Cochrane Collaboration. To control for poten-
tial confounding variables, sensitivity analyses excluding case-control and cross 
sectional studies were performed.
Measurements: The outcomes of interest included the number of participants, prev-
alence of prostate cancer, and odds ratio of cancer between Black and White men, 
Brown and White men, and Black and Brown men.
Results and Limitations: : Twelve studies approaching the prevalence of prostate 
cancer in Black or Brown vs. White men in Brazil were identifi ed, totalizing 41388 
participants. The prevalence of prostate cancer was 9.6% in Black vs. 5.6% in White 
men (OR 1.58), 10.1% in Black vs. 6.7% in Brown men (OR 1.43), and 6.7% in Brown 
vs. 6.6% in White men (OR 1.14).  Limitations of this review refl ect the complexity 
and ambiguity in the defi nition of who is Black and who is not in such an hetero-
geneous population like the Brazilian people.
Conclusions: This systematic review with meta-analysis demonstrates a higher 
prevalence of prostate cancer in Black men compared to White or Brown Brazilian 
men. The prevalence of prostate cancer is similar in Brown versus White men. 
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tate cancer in Brazil was 54 per 100,000 men 
in 2010 (2).

Black men have a higher incidence com-
pared with White men, particularly in North 
America (1,3,4) and the stage of prostate cancer at 
diagnosis may be more advanced in Black patients 
(5-10). American Urological Association recom-
mends that African American men that wish to 
be tested, together with those men with first-de-
gree relatives with prostate cancer history, should 
begin prostate cancer screening at the age of 40. 
White men and those with no family history may 
begin screening at 45 years of age.

In Brazil, most published studies did not 
demonstrate statistically significant difference in 
the prevalence of prostate cancer between White 
and Black patients.(11-16) These results have been 
frequently attributed to the high race mixture in-
dex of the Brazilian population as a consequence 
of centuries of interethnic crosses between Europe-
ans, Africans, and Amerindians; as well as the use 
of different methodology to classify individuals 
into racial groups and the inaccuracy in stratifica-
tion of race using skin color (3,5,11-13,15,17,18).

In contrast to the bifurcated US model, where 
Blacks and Whites are clearly separate groups, with 
Blacks defined as those with any African ancestry 
(“one-drop” or hypodescent rule), racial classifica-
tion in Brazil is far more complex, ambiguous, and 
fluid. The Brazilian model includes an intermediate 
Brown (pardo) category along a white-to-black col-
or continuum, often used as a proxy for mulattos or 
persons with White and Black admixture (19). The 
2010 Census demonstrated that 43.7% of Brazilian 
men self-reported to be Brown.

The primary objective of this systematic 
review with meta-analysis is to evaluate odds ra-
tio and confidence intervals of the prevalence of 
prostate cancer in Black men compared to White 
men in Brazil. Secondarily, we evaluated if there 
is distinction of the prevalence of prostate cancer 
in Black versus Brown, and Brown versus White 
Brazilian men.

MATERIALS AND METHODS

This review included cohort, cross-sec-
tional and case-control studies comparing the 

prevalence of prostate cancer between Black and 
White men, Brown and White men, and Black 
and Brown men in Brazil. Participants were men 
older than 40 years undergoing population or 
community-based prostate cancer screening, 
men attending a Urology service in a hospital 
or an outpatient basis, or the records of prostate 
biopsy and cancer from hospitals, clinics, labo-
ratories, and autopsy services.

The review was performed using the fol-
lowing databases: BIREME, CAPES, LILACS, 
PUBMED, scholar Google, and SciELO. The fol-
lowing Mesh search headings were used: “pros-
tate cancer screening, and Brazil”, “prostate can-
cer, race, and Brazil”, “prostate cancer, ethnic, 
and Brazil”, “prostate cancer, black, and Brazil”, 
“prostate cancer, white, and Brazil”, and “pros-
tate cancer, epidemiology, and Brazil”. The “re-
lated articles” function was used to broaden the 
search, and all abstracts, studies, and citations 
scanned were reviewed.

A search was also performed in disserta-
tions and theses databases available on-line from 
several Brazilian hospitals, universities, and schools 
of medicine, including: HOSPITAL A.C. Camargo, 
INCA (National Cancer Institute), PUC Brasília 
(Catholic University of Brasilia), PUC-PR (Catholic 
University of Parana), PUC-RS (Catholic University 
of Rio Grande do Sul), PUC-SP (Catholic University 
of Sao Paulo), UERJ (State University of Rio de Ja-
neiro), UFBA (Federal University of Bahia) , UFJF 
(Federal University of Juiz de Fora), UFMA (Federal 
University of Maranhao), UFMG (Federal Univer-
sity of Minas Gerais), UFMS (Federal University of 
Mato Grosso do Sul), UFPel (Federal University of 
Pelotas, RS), UFPR (Federal University of Parana), 
UFRB (Federal University of Bahia Reconcavo), 
UFRGS (Federal University of Rio Grande do Sul), 
UFRJ (Federal University of Rio de Janeiro), UFRN 
(Federal University of Rio Grande do Norte), UNB 
(University of Brasilia), UNESP (University Estad-
ual Paulista), UNICAMP (University of Campinas), 
UNIFESP (Federal University of Sao Paulo), and 
USP (University of Sao Paulo).

References of all pertinent manuscripts were 
manually searched for additional possibilities.

To enter the review, studies had to be con-
ducted in a Brazilian population and to compare 
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the prevalence of prostate cancer in Black or Brown 
versus White men. A Microsoft® Excel® database 
was specifically design for study purposes. The fol-
lowing information were collected: study design, 
number of participants, prevalence of prostate can-
cer, methodology of data collection, racial/ethnic/
color definition, and effect estimates with 95% con-
fidence intervals (95% CI). We excluded the studies 
in which any of the outcomes of interest was not 
reported or could not be calculated based on the 
published results.

Meta-analysis was conducted using the Re-
view Manager software (version 5) from the Co-
chrane Collaboration, and a pooled odds ratio was 
calculated as a standard plot with 95% CI using the 
Mantel-Haenszel method. 

The degree of statistical homogeneity be-
tween the studies was assessed by using the modi-
fied chi-square test (Cochran´s Q) which, by conven-
tion, indicates the presence of heterogeneity when 
p>0.10. When there was no heterogeneity between 
individual trials, a fixed-effect model was used. If 
heterogeneity was present, a random-effect model 
was used. To control for potential confounding vari-
ables, sensitivity analyses excluding case-control 
and cross sectional studies were performed.

To evaluate for potential publication bias on 
the results of our meta-analysis, we constructed a 
funnel plot as a quality-control assessment.

RESULTS

We identified 12 studies approaching the 
prevalence of prostate cancer in Black versus White 
men in Brazil: seven cohort studies with a median 
number of 970 men (range 304 to 2697); four cross 
sectional studies with a median number of 186 men 
(range 119 to 300); and one case-control study with 
29,460 men.

The average prevalence of prostate can-
cer was 5% (range 1.3% to 16.6%) in the popu-
lation undergoing screening (cohort studies). In 
the studies evaluating prostate biopsy/pathology 
specimens (cross sectional and case-control stud-
ies) the prevalence of prostate cancer was 17.4% 
(range 6.3% to 34.0%).

Four studies in this systematic review 
used self-identification (color choice made by 

the respondent) as the methodology to classify 
the participants in different racial/ethnic groups 
(5,14,15,20). All other studies apparently used 
hetero-identification (color attribution assigned 
by the interviewer to the respondent).

Some studies included as Black people 
who were classified as Brown or Black,(3,11,12) 
and others grouped in the Black category all non-
White participants.(15,20-22) One study included 
as Black individuals with all kinds of skin pig-
mentation if they had African ancestry.(5).

 Overall, the prevalence of prostate cancer 
in 2740 Black men was 9.6%, compared to 5.6% 
in 35506 White men (OR 1.58, CI 95% 1.25-1.98, 
p for overall effect <0.05, p for heterogeneity 
>0.10, Figure -1).

 Based on five studies that evaluated the 
prevalence of prostate cancer in Brown men inde-
pendently (3,5,11,12), the prevalence of prostate 
cancer was 10.1% in 1757 Black men, compared 
to 6.7% in 2568 Brown men (OR 1.43, CI 95% 
1.14-1.79, p for overall effect <0.05, p for hetero-
geneity >0.10). Odds ratio of prostate cancer in 
Brown versus White men was 1.14 (CI 95% 0.78-
1.67, p for overall effect >0.05, p for heterogene-
ity >0.10, Figure-2).

 When only the best quality (cohort) stud-
ies were analyzed, excluding case-control and 
cross sectional studies, odds ratio of prostate can-
cer prevalence in Black men versus White men was 
1.73 (CI 95% 1.18-2.54, p for overall effect <0.05, 
p for heterogeneity >0.10); Black versus Brown, 
1.50 (CI 95% 1.02-2.19, p for overall effect <0.05, p 
for heterogeneity >0.10); and Brown versus White, 
1.07 (CI 95% 0.57-2.00, p for overall effect >0.05, p 
for heterogeneity >0.10, Figure-3).

Figure-4 show the funnel plot analysis to 
evaluate for potential publication bias. The shape 
of the funnel plot seemed to be asymmetrical, 
suggesting that potential publication bias might 
affect the findings of our meta-analysis.

DIScUSSION

Given the uncertainty about the benefits 
of population-based screening, informed decision 
making about prostate cancer screening, provid-
ing individual patients with current information 
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Figure 1 – comparison between the prevalence of prostate cancer in Black versus White men in Brazil.

Figure 2 – comparison between the prevalence of prostate cancer in Black versus Brown and Brown versus White Brazilian men.
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including the benefits and risks is recommended by 
several urological associations and agencies around 
the world. Orientation should include early diagno-
sis, the risks of overdiagnosis and overtreatment, as 
well as documented risk factors such as age, family 
history, and race/ethnicity.

In Brazil, most published studies did not 
separately demonstrate a statistically significant 
difference in the prevalence of prostate cancer in 
Black versus White patients (11-16,21,22). Not-
withstanding, several of these studies showed a 
tendency toward a higher prevalence of prostate 
cancer in Black men (11,13,21), suggesting that a 
low sample bias may have been responsible for 
non-significant statistical results.

Figure 3 – comparison of cohort studies evaluating the prevalence of prostate cancer in Black versus White, Brown versus 
White, and Black versus Brown men in Brazil.

Figure 4 – Funnel plot of all studies, including cohort, case-
-control, and cross-sectional studies.
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According to the sample size estimator 
with continuity correction factor by Fleiss, the 
minimum number of participants necessary for 
statistical significance with a level of confidence 
of 95% among 6/12 studies retrieved in this sys-
tematic review would have to be between 1,064 
and 25,698 participants. With a median popula-
tion of 910 (range 119 to 29460) participants in 
the studies identified in this systematic review, 
the sample sizes of most studies were not large 
enough for statistical significance.

Taken together, these studies provided that 
the prevalence of prostate cancer in Brazil is 58% 
higher in Blacks, and 43% higher in Browns, com-
pared to White men, with a confidence level of 95%.

Interestingly, funnel plot analysis of the 
present meta-analysis indicated publication bias, 
even though this effect refers to the tendency of 
reporting results that are positive, and 9/12 se-
lected studies in this meta-analysis had negative/
inconclusive results.

When sensitivity analyses excluding case-
control and cross sectional studies were per-
formed, the results showed a sound 73% higher 
prevalence of prostate cancer in Black men com-
pared to White men in Brazil, similar to several 
studies from the United States, Canada, Caribbe-
an, and England.(3,4,6,22,23).

The exclusion of case-control and cross-
sectional studies maintained a higher prevalence 
of prostate cancer in Black versus Brown men, 
but demonstrated a similar prevalence between 
Brown and White men. These outcomes may 
be partially explained by the scarce number of 
studies evaluating racial/ethnic/color influences 
on prostate cancer prevalence in Brazil, and the 
relatively small sample size in each study, espe-
cially for a cancer prevalence of 1.3% to 5.7% 
and a median proportion of Black and Brown 
participants of only 11.4% and 19%, respectively 
(5,11,12,13,17).

Other limitation of this review reflects the 
complexity and ambiguity of the definition of 
who is Black and who is not in such an hetero-
geneous population like the Brazilian people. In 
Brazil, race/ethnic origin is usually based on skin 
color and other physical characteristics such as 
facial features, hair texture, and the shape of the 

lips and nose. Race, ethnicity, and color are fre-
quently used interchangeably (19,21). However, 
anthropometric features are considered a poor 
indication of ancestry because these oligogenic 
traits are believed to have emerged as adapta-
tions to geographical selective factors such as 
solar radiation and heat (18). In contrast with the 
situation in the US and Europe, there appears to 
be no racial descent rule operational and it is 
possible that two siblings differing in color be 
assigned to completely diverse racial/ethnic cat-
egories (18,24).

At the same time, Brazilian approaches to 
race have had significant implications on individ-
uals’ economic conditions, with the Black popula-
tion having a less favorable social situation, with 
lower access to education, poorer conditions of 
living, higher unemployment rates, and decreased 
income. As a result of the widespread social prej-
udice and discrimination, wealthy people with a 
darker complexion usually associate their skin 
color with Amerindian rather than African ances-
try, and a large study showed that only about 10% 
of black Brazilians consider themselves of African 
origin (24), although it is known there is a large 
number of Brazilians that do have some African 
ancestry (5). Therefore, the terms “African Brazil-
ian” and “African descendent”, commonly used in 
North-America, are usually restricted to formal 
discourse in Brazil, and they are almost never used 
in informal language (18,21,24).

Although there is an enormous variety of 
racial/ethnic/color terms in use in Brazil (19), the 
established color categories in the Brazilian cen-
sus since 1940 are White, Black, Brown, and Yel-
low. Brown is used for all those colors that do not 
fit the Black, White, or Yellow variables (21,25). 
In practical terms, it describes people who have a 
skin darker than Whites and lighter than Blacks, 
but not necessarily implies a Black-White mixture 
since it may include Amerindians descendants. 
Therefore, the Brown category may be subdivid-
ed in several groups such as mulattos (Black and 
White origin), caboclos (Amerindian and White 
origin), and cafuzos (Amerindian and Black ori-
gin). Brown individuals may also be grouped to-
gether with Blacks as Negro or Black, but there is 
still no consensus in the Brazilian society (19,25). 
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As a reflex of this controversy, the studies identi-
fied in this systematic review used different cri-
teria to classify men in the diverse racial/ethnic/
color groups.

Another limitation of this review concerns 
to the methodology of classification in each color 
category. In Brazil, where race/ethnic/color cate-
gories are abstract, having been constructed from 
a combination of physical characteristics, social 
status, and regional origin, the objectivity of color 
attribution is questionable, with respondents (self-
identification) and interviewers (hetero-identifica-
tion) being risked to change their response from 
one interview to another(19,21,25). Responses 
may reflect the social meaning that color holds 
either for those collecting the data or for those 
interviewed, what may have been responsible for 
the tendency in the growing proportion of Bra-
zilians who self-report to be Brown in the last 
decade. Furthermore, the color of the interview-
er may influence the classification process. One 
study showed that 89.3% percent of subjects were 
identified as White by a white staff, while a black 
staff identified only 26.2% of those same subjects 
as being White (25).

Implications of the present study include 
the guidance for a larger sample size in future sur-
veys evaluating the prevalence of prostate cancer 
in different race/ethnic/color groups. More objec-
tive forms of classification including skin reflec-
tance spectrophotometry may be used to avoid 
bias, although measuring only skin pigmentation 
fails to take into considerations other qualities 
that contribute to the complex color trait (18). Up-
coming studies should also evaluate the possible 
risk factors for the higher prevalence of prostate 
cancer in the Black male population in Brazil and 
other South-American countries, and whether 
there is a difference between Black and White 
men regarding PSA values, staging and grading of 
prostate cancer at diagnosis, and the risk of dying 
from prostate cancer.

Although the best method to qualify an in-
dividual race/ethnic origin is based on the compo-
sition of nuclear and mitochondrial DNA (5), this 
review shows evidence that the intricate, com-
monly used classification of race/ethnic origin us-
ing skin color and anthropometric features may be 

clinically useful for prostate cancer risk stratifica-
tion in Brazil.

cONcLUSIONS

This systematic review with meta-analysis 
demonstrates a higher prevalence of prostate can-
cer in Black men compared to White men in Bra-
zil. Secondarily, the prevalence of prostate cancer 
is higher for Black versus Brown Brazilian men. 
The prevalence of prostate cancer is similar in 
Brown versus White men.
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