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Abstract
Prostate cancer (PCa) is the most commonly diagnosed cancer among Nigerian men. The prevalence of PCa varies within
Nigeria, with the highest prevalence of 1046 per 100,000 in men over the age of 40 reported in Lagos. Unfortunately, 40% of
these men are diagnosed with locally advanced disease and 35% with metastatic disease. Given the ability to screen for PCa
among high-risk individuals, late stage diagnosis of PCa could be potentially reduced through education of men so that they seek
screening. Along these lines, it is important to assess a population’s knowledge and awareness on PCa and screening. Our study
addresses this issue by evaluating awareness and attitudes of Nigerian men in Abuja on PCa and screening. Our results revealed
gaps in awareness and perception of susceptibility to PCa and low levels of PCa screening. Factors such as age, education level,
and income affected PCa awareness. In conclusion, our study points to the need to educate younger men of lower education and
socioeconomic status in Nigeria with the aim to increase screening and earlier detection of PCa.
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Introduction

Prostate cancer (PCa) is the second most commonly diag-
nosed malignancy and the fifth leading cause of cancer death
in men globally [1]. Racial and ethnic disparities are apparent
in PCa incidence and mortality, with African American men
(AAM) showing higher age standardized PCa incidence and
mortality rates compared to European American men (EAM)

[2, 3]. In addition, black men in the United Kingdom (UK)
have been reported to have two–three times higher risk of
developing PCa compared to Caucasian men [4].

The burden of PCa in Africa is not fully known due to poor
health management information systems. The overall pooled
PCa incidence in Africa was 21.95 per 100,000, which is
lower than predicted [5]. However, studies in Nigeria have
shown incidence rates in both extremes in different areas.
The lowest PCa incidence of 3.8 per 100,000 men was report-
ed in Lagos (southwest Nigeria) [6, 7] and the highest PCa
incidence of 182.5 per 100,000 men was reported in Ile-Ife
(southwest Nigeria) [8]. Lower incidence rates of PCa in some
African countries may reflect limited health care access. PCa
is the most commonly diagnosed cancer amongNigerianmen.
A community-based screening study in Lagos revealed a prev-
alence of 1046 per 100,000 men over the age 40, with 40% of
those men diagnosed with locally advanced disease and 35%
with metastatic disease [7].

PCa screening involves a digital rectal exam (DRE) and
prostate-specific antigen (PSA) test. PCa screening practices are
controversial due to reports of PCa overdiagnosis with PSA test-
ing [9]. The American Cancer Society recommends that men
should have a discussion with their primary care physician to
make an informed decision of their individual need for PCa
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screening. This requires that men are aware of PCa and screening
[10]. Several studies have been conducted in Greece, USA, UK,
Burkina Faso, Cameroon, Uganda, Spain, Hawai’i, Barbados,
and Nigeria among others addressing awareness and knowledge
on PCa and screening [11]. A Greek study [12] reported that a
total of 31% of males between 45 and 54 years and > 50% of
men above 60 years of age undergo PSA tests annually inAthens
and Thessaloniki. PCa screening was associated with higher ed-
ucational level and socioeconomic stability. In a focus group
study in Uganda, the majority of the men were not aware of
PCa. Many of them did not pay attention to symptoms relating
to their urinary system and they usually confused PCa with gon-
orrhea. Of these men, 45.9% had no idea what PCa is. Of the
54.1% that knew what it was, only 10.1% knew up to four
symptoms, screening methods, and some risk factors for PCa
[13]. In Nigeria, a survey carried out in a rural community in
Ogun State reported that only 39.2% had heard of PCa before
and 16.6% knew where the prostate gland was in the human
body. While 64.6% of the men recognized that PCa is a deadly
disease, only 2.0% of the men had been screened for PCa within
2 years of the research. However, 68.8% of them were willing to
get screened in the future [14].

The aforementioned low level of awareness in certain com-
munities may be the result of much more focused attention on
other common cancer types, such as breast cancer [15].
Presently in Nigeria, there is no organization responsible for
raising awareness on PCa and screening nor are annual PSA
tests or other screening tests for PCa routinely performed [11].
With lack of awareness, the incidence and mortality rate of
PCa will remain high, especially since health conditions such
as obesity, hypertension, and diabetes, which are highly asso-
ciated with PCa, are very common in Nigeria [16]. Despite the
lack of attention on PCa, a survey of Nigerian men in Ogun
State between 2005 and 2008 revealed positive attitudes to-
wards PCa screening [11].

Considering the importance of awareness on PCa and
screening in Nigeria, our aim was to investigate the awareness
level regarding PCa and screening among men living in
Abuja, the capital of Nigeria as well as to identify factors
affecting awareness. The latter would provide information
on how PCa awareness can be improved.

Materials and Methods

Study Design

This was a cross-sectional study on awareness and attitudes of
men in Abuja regarding PCa and screening using a validated
questionnaire. The study population consisted of 600 men in
the Federal Capital Territory, Abuja, Nigeria. Data collection
took place during March–April, 2015. Abuja was chosen be-
cause it is the capital of Nigeria and its population of 2.245

million (in 2012) consists of people who originate from the 36
various states in Nigeria (The Federal Capital Territory
Administration 2014).

Assessment Tool

The validated questionnaire consisted of 42 questions and was
used in a previous study in the Ilishan Community, Nigeria.
Permission to use the questionnaire was obtained from the pri-
mary author of the study (Atulomah, Olanrewaju et al. 2010).
The questionnaire is available online in the published article of
Atumolah et al. The questionnaire was delivered in the English
language. The interviewer was Native Nigerian and therefore
provided translation when necessary. The questionnaire includes
four sections. The first section contains five questions on demo-
graphic characteristics such as age, educational level, and occu-
pation. This is followed by a section containing 15 questions on
the participant’s knowledge and awareness about the prostate
gland and PCa, with questions such as the location of the prostate
gland and symptoms of PCa. The next section containing ten
questions including susceptibility, impact of PCa, and the bene-
fits of being aware of PCa. Questions of the latter section are
related to knowledge and beliefs. The last section of the standard
questionnaire contains six questions on PCa screening, such as
whether participants have been screened and whether they know
what the screening procedure involves. A supplemental question-
naire was also used to collect additional information such as
average monthly income to assess socioeconomic status and
family history of PCa.

Scoring

A coding system was used to score the questions from the
questionnaire with a correct/wrong answer. Each section of
the questionnaire was scored according to the scheme of
Atumolah et al. [14]. Questions that required the participant
to answer in his own words were excluded from the scoring.
For example, for the question BHave you heard about PCa
before? Yes () No (),^ the participant who chose Byes^ re-
ceived a score of 1 while the participant who chose Bno^
received a score of 0. To assess the level of awareness on
PCa, all questions relating to the topic were scored and the
assigned scores were added to obtain a total score of aware-
ness as shown in Supplemental Table 1. For questions with
multiple correct answers, 1 point was given to each correct
answer. Therefore, if there were two correct answers in that
question, someone who only ticked one of the twowould get 1
point (partially correct answer) and someone who ticked both
correct answers would get 2 points. Section A: Demographics
was simply coded. Section B: Knowledge and awareness was
scored on a 16-point scale. Section C: Perception of suscepti-
bility and impact of PCa was scored on a 30-point scale while
section D: screening behavior was scored on a 9-point scale
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where a low score reflects little or no screening in the last
2 years and a maximum score indicates regular and recent
screening within the last 2 years. All sections combined had
a maximum score of 55. The scoring was based on dividing
the maximum score into tertiles.

Sampling

Multi-stage sampling based on the Primary Health Scheme in
Nigeria was used to select participants for this study since a
database with details of the population living in Abuja was not
available. By laying out the map of Abuja, we selected (with
the guidance of our local collaborator and co-author Dr.
Olabode Oluwole) certain districts that were representative
of the entire population in both the inner city and peripheral
community. These included districts such as Garki, Wuse, and
Maitama for the inner city and Lugbe, Utako, and Apo for the
peripheral districts. We randomly chose 20 streets from each
district and sampled five houses from each street. This was
done in an effort to make the sample population more repre-
sentative of the entire population of Abuja.

Statistical Analysis

Descriptive statistics were performed to identify mean, stan-
dard deviation, and percentages. Data analysis was performed
using both numerical and categorical scales. Categorical
scales were used to divide awareness into low, medium and
high level by dividing the scores in tertiles based on the max-
imum possible score. Numerical scale for awareness involved
use of the scoring system with numbers. We investigated the
percentages of participants attaining scores in the different
categories, as well as compared fractions of participants an-
swering individual questions correct vs wrong using the chi-
square test. ANOVA test was used when we assessed the
impact of various demographic factors (age, education, and
income) on PCa awareness. The significance level was set at a
p value 0.05. All statistical analysis was performed using
SPSS software on Windows.

Results

The demographics of the study population are shown in
Supplemental Table 2 with the age distribution of the partici-
pants reflecting the age structure of the population in Nigeria
based on the population pyramid published in CIA World
Facts (2014). The majority of participants (81.6%) had a ter-
tiary level education and had a monthly income in the lowest
three income categories (26.4% had income of less than $245/
month, 27.9% had income of $245–490/month, 30.8% had
income of $490–980/month).

The mean score achieved for the entire questionnaire was
27.110. The total score was divided into low (0–18), medium
(19–36), and high (37–55) score categories. The majority of
participants (81.7%) received a medium score of awareness,
10.5% received a low score, and only a minority (7.8%) re-
ceived a high score total score.

Awareness and Specific Knowledge

Section B, BAwareness and Specific Knowledge,^ was scored
from 0 to 16, with the highest score achieved being 14 and the
lowest score achieved being 0. The mean score for this section
was 7.56. The level of awarenesswas split into low,medium, and
high with scores in the range of 0–5, 6–11, and 12–16, respec-
tively. The majority of participants (66.7%) received a medium
score of awareness (Fig. 1). Alarmingly, only 25.8% of partici-
pants knew where the prostate gland was located, 79.5% did not
know the main factors that cause PCa (28.8% gave a fully incor-
rect answer and 50.7% provided only one correct answer), and
75% were not familiar with the symptoms of PCa (Table 1).
More men had heard about breast cancer (93.8%) than PCa
(79.2%), and 89.8% correctly reported which gender is affected
by breast cancer more compared to 77% correctly reporting
which gender is affected by PCa (Table 1).

Perception of Susceptibility and Impact of PCa

Section C of the questionnaire BPerception of Susceptibility and
Impact of PCa^ had a maximum possible score of 30 with a
mean achieved score of 17.06. The level of perception of suscep-
tibility and impact of PCa was split into low, medium, and high
with scores in the range of 0–10, 11–20, and 21–30, respectively.
The majority of participants (66.6%) received a medium score
(Fig. 1). Interestingly, 53.5% of participants felt that they could
not have PCa if they are unaware of it, 37.2% thought PCa is a
sexually transmitted infection, 63.4% thought PCa only affects

Fig. 1 Awareness/specific knowledge, perception of susceptibility, and
screening behavior of PCa in the study population. The figure shows the
percentages of participants that achieved the various score ranges (low,
medium, and high) in the three sections. PCa prostate cancer
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white people, 43.6% thought PCa does not kill, and 53.9%
thought a medical check is beneficial (Table 1).

Screening Behavior

Section D of the questionnaire BScreening Behavior^ had amax-
imum possible score of 9 with a mean achieved score of 2.73.
The level of screening behavior was split into low, medium, and
high with scores in the range of 0–3, 4–6, and 7–9, respectively.
The majority of participants (67.3%) received a low score (Fig.
1). Fourteen percent reported having been screened in the past
2 years, 72.8% reported an intention of getting screened in the
near future, and 26.8% were familiar with PCa screening proce-
dure (Table 1). We also examined screening behavior in the past
2 years by the age group. Only 29.4% of participants over
46 years of age (recommended age of screening) reported being
screened in the past 2 years (Table 2).

Factors Impacting PCa Awareness

We next examined whether some factors affect overall PCa
awareness. Our results revealed a higher level of awareness
with increasing age (Supplemental Fig. 1A; p = 0.002), higher
education (Supplemental Fig. 1B; p < 0001) and higher
monthly income (Supplemental Fig. 1C; p < 0.0001).
Interestingly, the proportion of men over 46 years of age
who had been screened in the past 2 years appeared to be

increasing with higher monthly income (Supplemental Fig.
1D; p < 0.0001).

Discussion

Our study revealed gaps in awareness regarding PCa and screen-
ing in an urban population in Nigeria, with significant gaps in
knowledge about risk factors and symptoms of PCa. This lack of
awareness and knowledge on PCa implies that these men would
not seek medical attention regarding their prostate, which would
contribute to the late diagnosis of PCa observed in Nigeria [7].
More men were aware of breast cancer than PCa, reflecting the
country’s cancer prevention and control efforts for breast cancer
but lack of similar programs for PCa.

Table 1 Answers to individual
questions Question Answers %

Where is the prostate gland located Under bladder 25.8

Incorrect answer 74.2

Factors that cause PCa Incorrect answer 28.8

One correct answer 50.7

Two correct answers 20.5

Familiar with PCa symptoms Yes 25

Heard about breast cancer Yes 93.8

Heard about prostate cancer Yes 79.2

Which gender affected by breast cancer more? Females 89.8

Males 10.2

Which gender affected by prostate cancer? Males 77

Females 23

I cannot have PCa if I am unaware of it Yes 53.5

PCa is a sexually transmitted infection Yes 37.2

PCa only affects white people Yes 63.4

PCa does not kill Yes 43.6

Medical checkup is beneficial Yes 53.9

Screened in the last 2 years Yes 14

Intention of getting screened in near future Yes 72.8

Familiar with PCa screening procedure Yes 26.8

The table shows the percentage of participants that have answered specific questions from the three sections. PCa
prostate cancer

Table 2 Screening behavior regarding prostate cancer. The table shows
the percentages of participants by age groups that were screened in the
past 2 years

Age (years) % respondents who have been
screened in the past 2 years

15–25 0

26–35 11.2

36–45 11.8

46+ 29.4
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We also assessed perception of susceptibility and impact of
PCa, which reflects on how likely these men think they will
develop PCa and the severity of its health effects. Themajority
of participants scored at a medium level in this section. A little
over 50% of participants actually felt that they could not have
PCa if they are unaware of it, reflecting cultural and religious
beliefs. In other words, if one does not know and worry about
PCa, many of these men believe it will not happen to them.
This requires the development of education programs that take
into consideration such cultural and religious beliefs.

Despite the fact that PCa is actually more common in black
men compared to Caucasian men, a little over 60% of Nigeria
men thought PCa only affects white people. Only when men
begin to appreciate their increased risk for PCa, would they
attend to their prostate health and embrace discussion with
their medical doctor regarding screening. In addition, a little
over 40% thought PCa does not kill (which is not the case
when diagnosed at a late stage, as is the case in Nigeria [7].
This points to the fact that these men do not consider PCa as a
major health problem in their community and consequently
PCa screening is undermined. In fact, only 29.4% of partici-
pants over the age of 46 years reported being screened in the
past 2 years. Of course, we cannot exclude socioeconomic
factors precluding these men from getting screened. We did
observe a higher proportion of men over 46 years old getting
screened among higher income individuals.

Several factors affected PCa awareness in the study partic-
ipants. More specifically, increasing age, higher education,
and income were associated with higher level of awareness,
indicating that lower socioeconomic groups should be espe-
cially targeted for PCa education. In addition, financial bar-
riers to screening could be addressed by providing financially
supported programs for PCa screening among individuals of
lower socioeconomic status. This would reduce the burden of
PCa in Nigeria.

Finally, we compared our results with those of Atumolah et
al., which took place in a rural area of Nigeria. Interestingly, there
were differences in PCa awareness among the two populations,
with the urban population showing higher levels of awareness.
Whereas, 79.2% of the participants in our study (urban area)
reported having heard about PCa, only 39.2% of the men in
the rural area of Nigeria reported having heard about PCa.
Furthermore, 20.5% of the men in the urban area knew the fac-
tors that cause PCa compared to 9% of the men in the rural area.
A striking difference was observed in men’s familiarity with PCa
symptomswith 25% ofmen in the urban area being familiar with
the symptoms and only 1.51% of the men in the rural area being
familiar with the symptoms. This comparison further points to
the need to target rural populations for cancer education. In ad-
dition to financial barriers to screening, access to care issues
could be addressed in rural populations, ensuring that people
living in more remote areas are reached and screened. Perhaps
mobile BPCa prevention^ clinics could address such issues.

In conclusion, our study points to the need of developing
PCa prevention and control education programs in Nigeria
that should especially target younger men of lower socioeco-
nomic status and education as well as men living in rural areas.
Such programs would increase awareness to PCa and screen-
ing, ultimately reducing the burden of advanced cancer in
Nigeria through earlier diagnosis.
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