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Objectives:  Limited data exist about prostate cancer
screening in Africa.  The goal of this study was to describe
the distribution of prostate-specific antigen (PSA) values
in an unselected population of Senegalese men being
screened for prostate cancer, and to assess the role of PSA
screening tests in the early detection of prostate cancer in
this population.
Patients and methods:  We undertook a cross-sectional
study in a community outreach setting with 113
unselected Senegalese men.  Participants completed a
questionnaire, underwent a digital rectal examination
(DRE), and provided a blood sample for PSA testing.
The questionnaire focused on demographic data, voiding
problems, PSA values, and cigarette smoking.  The
Kruskal-Wallis test and the Fisher exact test were used
to describe differences in PSA values among the groups.
Results:  The median age of the participants was 65 years

(range, 36-87 years).  Five percent of the men knew about
PSA screening and 3% had ever been tested for PSA.  The
median PSA value overall was 1.28 ng/ml (range, 0.14 ng/
ml-50.16 ng/ml).  In the first 3 age quartiles (< 55, 55-64,
and 65-72 years), the median PSA increased with age (1.0,
1.3, and 2.3 ng/mL, respectively; p = 0.012) as did the
percentage of men with PSA ≥ 4.0 ng/ml (4%, 7%, and 28%,
respectively; p = 0.034).  The percentage of men with a PSA
≥ 4 ng/ml was higher in the abnormal versus normal DRE
group (p = 0.023), while the median PSA was lower in the
smoking versus nonsmoking group (p= 0.022).  We found
no relationship between PSA and occupation or ethnic group.
Conclusion:  PSA screening is not widely used in
Senegalese men.  In this sample, the likelihood of having
an abnormal PSA increased with age and was more
common in men with abnormal DREs. These results may
motivate additional studies to determine if wider use of
PSA testing in this population could lead to the detection
of more prostate cancer cases and improve clinical
outcomes among cancer cases.
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145.3 cases/100000 men.3  The greater use of PSA
testing has led to an increase in the number of prostate
cancer cases that are diagnosed early.2  To date, there
is no nomogram for prostate cancer screening relevant
to sub-Saharan Africa (the area of Africa south of the
Sahara desert) and few studies have examined the
epidemiology and management of prostate cancer in
this region.  The aim of this study was to examine the
awareness of PSA screening and to determine the
distribution of PSA values in a nonselected population
of Senegalese men, and to explore whether PSA testing
could play a role in the early detection of prostate
cancer in these men.

Introduction

Prostate cancer is the most common non-cutaneous
male cancer and its incidence has increased since the
wider use of prostate-specific antigen (PSA) screening
for early cancer detection.1,2  In 2004 in the United
States, the estimated incidence of prostate cancer was
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Materials and methods

We undertook a cross-sectional study in a community
outreach setting in Senegal in which 113 unselected men
with no known history of prostate cancer or prostate
disease completed a questionnaire, underwent a digital
rectal exam (DRE), and provided a blood sample for
PSA testing.  All participants were from two regions
of Senegal: the region around Dakar, the capital city
— partly in the city (urban) and partly in Sendou village
(rural) — and Fimla village in the Fatick region (rural).
The questionnaire focused on demographic details,
knowledge of PSA testing, previous PSA values and DRE
results, and tobacco use.  Descriptive analyses were
carried out for discrete traits.  The Kruskal-Wallis test
and Fisher exact test were used to compare discrete traits
among different groups.  Medians were used to
summarize continuous traits.

Results

The median age of the study participants was
65 years (range, 36-87 years).  Most of the men
(85%) were from rural regions.  Only 5% of them knew
about PSA screening and only 3% had ever undergone
PSA testing.  The distribution of the population by
ethnic groups is summarized in Table 1.  The two
largest ethnic groups were the Serere (48%) and Wolof
(39%) groups.  Most participants were either farmers
(35%) or fishermen (27%), as summarized in Table 2.

The median PSA of the study participants was
1.28 ng/ml (range, 0.14 ng/ml-50.16 ng/ml).  A total
of 16% of the participants had total PSA values
≥ 4.0 ng/mL.  We found an abnormal DRE in 11% of
cases, and 47% of the men admitted to smoking
cigarettes.

The comparison of PSA values among the different
groups is summarized in Table 3.  In the first 3 age
quartiles (< 55, 55-64, and 65-72 years), the median
PSA increased with age (1.0, 1.3, and 2.3 ng/ml,
respectively; p = 0.012) as did the percentage of men
with PSA ≥ 4.0 ng/ml (4%, 7%, and 28%, respectively;
p = 0.034).  The percentage of men with a PSA
≥ 4 ng/ml was higher in the abnormal versus normal
DRE group (p = 0.023), while the median PSA was
lower in the smoking versus smoking group
(p = 0.022).  We found no relationship between PSA
≥ 4 ng/ml and occupation (p = 0.915), ethnicity
(p = 0.533, existence of voiding dysfunction (p = 0.123),
or geographic origin (p = 0.465).

TABLE 1.  Distribution of the study population
among ethnic groups

Ethnic group Number of participants
(n = 113)

Serere 48 (42%)

Wolof 39 (35%)
Peulh 15 (13%)

Manding 6 (5%)

Maure 2 (2%)
Soninke 2 (2%)

Sonrai 1 (1%)

TABLE 2.  Distribution of the study population
among occupations

Occupation Percentage
(n = 113)

Farmers 35%
Fishermen 27%

Bricklayers 5%

Civil servants 5%
Drivers 5%

Others < 5% each

TABLE 3.  Comparison of PSA values among 113
Senegalese men

Group Median PSA PSA ≥ 4.0 ng/ml
(ng/ml)

Age quartile
     < 55 (n = 25) 1.0 4%
     55-64 (n = 29) 1.3 7%
     65-72 (n = 29) 2.3 28%
     > 72 (n = 30) 1.3 23%

p = 0.012 p = 0.034
Abnormal DRE
     No (n = 101) 1.3 13%
     Yes (n = 12) 1.8 42%

p = 0.229 p = 0.023

Cigarette smoking
     No (n = 60) 1.4 20%
     Yes (n = 53) 1.1 11%

p = 0.022 p = 0.208
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Discussion

The purpose of this study was to examine PSA levels
in an understudied Senegalese sample.  We found
that increases in PSA levels were associated with
advancing age, nonsmoking status, and abnormal
DRE.  We found no relationships between PSA levels
and occupation (p = 0.915), or ethnicity (p = 0.533), or
the existence of a voiding dysfunction (p = 0.123).

Some study participants in this sample were
relatively young (36 years old).  The study included these
young participants since some data in the literature
supports the possibility of prostate cancer occurring at
this age.4  We found an increase in median PSA values
in the first 3 age quartiles up to age 72.  This finding is
consistent with the results of Kohayashi5 in Japan and
Lee6 in Korea, although in the later study, median
PSA values increased even in older age groups.  The
increase in the prevalence of PSA ≥ 4.0 ng/ml with
increasing age could lead to a higher rate of detection of
prostate cancer with increasing age, according to some
studies.5-8  This increase in the rate of PSA ≥ 4.0 ng/ml
with age is also consistent with some data that suggest
that an age-specific cut-off for PSA should be used.9

The two main ethnic groups (Serere and Wolof) in this
study are predominant in the geographic regions where
the study was conducted.  These areas are close to the
sea and also offer land suitable for farming, and most
people who live there are farmers or fishermen.

Data in the literature suggest that a PSA cut-off value
of 4 ng/ml gives the highest sensitivity and specificity
for the detection of prostate cancer.10  In our study,
16% of participants had a PSA ≥ 4.0 ng/ml.  This
prevalence is higher than that found by Mettling11 in a
study from the United States where 13% of a population
of 2996 men aged 55 to 70 years had a high PSA value.
In Japan, Egawa et al12 and Uchida et al13 found a lower
prevalence of PSA ≥ 4.0 ng/ml in screened populations,
reporting that 3.6% of 1227 men aged 55 years or older
had a PSA ≥ 4.0 ng/ml, and 5.6% of a population of
899 men had a PSA ≥ 4.0 ng/ml, respectively.  One
limitation of our study is the small number of
participants compared to these other studies.   However,
with a small sample, we were unable to detect differences
in PSA by demographic variables.  Our study should be
continued to include more participants and perhaps
other variables (i.e. body mass index, diet) that may help
to identify men at highest risk for prostate cancer.

Conclusion

A wider use of PSA testing in this population could lead
to the detection of more prostate cancer cases.  Even more

important, we need to determine PSA cut-off values
specific to this population.  Some authors suggest there
is a need to adjust PSA cut-off values for ethnic groups
other than white men.  Discussions about ways to
effectively treat prostate cancer in developing countries
are still needed.  However, such conversations may
suggest that men who are found to have high PSA values
should undergo follow-up examinations that include a
repeat PSA test and a prostate biopsy, to better assess
the place of PSA screening in the early detection of
prostate cancer.
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