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Abstract
Background and objective: Black men have an increased risk of prostate cancer mortality compared
with any racial or ethnic group. Further, research on prostate cancer prevention and controlmessaging
focusing on Black men is limited. Community screening events are successful in attracting members
from high-risk groups, like Black men, and are a valuable source to collect cancer screening and health
promotion data. Therefore, the authors examined data of Black men attending a community-based
PCa screening event to evaluate predictors of annual PCa screening, and identify sub-populations of
Black men needing targeted cancer prevention messaging.
Methods: Black men attending PCa screening events in St. Louis, MO 2007–2017 were eligible.
Participants completed either a mail-in or on-site survey at the time of their screening to collect
information on annual screening history. We analyzed sociodemographic factors, having a first-
degree relative with a history of PCa, healthcare utilization characteristics, and predictors of annual
PSA screening. Logistic regression analysis was used to assess the association between predictors and
annual PSA screening.
Results: Datawas analyzed from447 respondents. One-third of the residents did not know their cancer
family history status. Older age and having a primary healthcare provider predicted an annual prostate
cancer after attending the PCa community screening event. In the fully adjusted model, all ages older
than 45 yearswere 2–4 timesmore likely to have an annual PCa screening. Having a healthcare provider
also predicted an annual PCa screening (OR: 4.59, 95% CI: 2.30–9.14).
Conclusion: Regardless of sociodemographic and family history factors, older Black men and those
with a primary physician aremore likely to have an annual PSA screening. Cancer preventionpromotion
efforts for Black men should target mechanisms that facilitate family cancer history conversations to
engage younger Black men. Also, additional health promotions efforts are needed to educate Black
men without a primary healthcare provider.
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1. Introduction

Prostate Cancer (PCa) is the most frequently diagnosed can-
cer and the second leading cause of cancer death among men
in the United States [1–3]. Black race is a major risk factor
for PCa. Although PCa incidence and mortality has declined
nationally since the 1990s, in 2016 PCa was reported as the
leading site for new cancer cases for Black men [3]. Further,
Black men have the highest incidence and mortality rate of
any racial or ethnic group in the United States from this
disease [4].
To address persistent PCa disparities among Black men,

community cancer screening events have shown promise
for connecting medically underserved patients to healthcare
resources and health promotion information [5–7]. Com-
munity cancer screening events are partnerships between
healthcare systems and community stakeholders to provide
free or reduced-cost screenings and cancer education for
members of the local community. An example of an es-
tablished community-based screening program that provides
free PSA screenings and PCa prevention and disease edu-
cation in the St. Louis, MO city and metropolitan area
is the Prostate Cancer Community Partnership (PCCP), an
academic-community partnership within the Siteman Can-
cer Center’s Program for the Elimination of Cancer Dispari-
ties (PECaD) [8].
For men >50 years old with an average risk of PCa and

men>45 years old with a high-risk of PCa, current screening
recommendations by the United States Preventive Service
Task Force (USPSTF) encourages shared decision making
before undergoing a prostate-specific antigen (PSA) screen-
ing [9, 10]. Numerous investigations report that men with
a primary healthcare provider are more likely to engage in
shared decision making conversations regarding the appro-
priateness of annual screenings [11, 12]. However, there is
limited evidence of other predictors of annual screenings for
high-risk populations. To this end, we used data from a sub-
population of Black men attending a community-screening
event to investigate the predictors of annual PSA screening.
The objective of this study is to determine the prevalence and
factors associated with annual PSA screening in a cohort of
Black men participating in a community-screening event.

2. Methods

2.1 Study sample and design
Study participants attended community screening events
provided by PCCP of PECaD, an academic-community
coalition of investigators and physicians from Washington
University School of Medicine in St. Louis, Barnes Jewish
Hospital, and community partners from the St. Louis,
MO metropolitan area [8]. The PECaD program uses
community-based participatory approaches to provide
cancer education, prevention, and management strategies to
residents of the St. Louis metropolitan area. Community
screening events are hosted at community organizations
(e.g., church health fairs, public libraries, community

centers) and aim to provide cancer education, free-PSA
screening, and connections to follow-up care for positive
PSA tests [8].
We analyzed data fromBlackmenwho attend ed a PECAD

community-based screening event during 2007–2017. As
depicted in Fig. 1, participants attending a screening event
from 2007–2011 received a mail-in PCa information survey
in 2011, and those attending an event after 2011 received an
on-site survey at the time of their screening. Data collections
for the current study used data from both on-site screening
and mail-in surveys. Demographic and contact information
were collected at the time of the screening to allow a study
staff member or provider to re-contact participant’s infor-
mation regarding their PSA screening results and potential
next steps. All participants completed an informed consent
form at the community screening event. The study received
approval by theWashington University Institutional Review
Board (approval number: 201105114).

2.2 Measures
The current analysis included only participants who identi-
fied as African American/Black and did not have a history
of PCa at the time of survey completion. The outcome of
this analysis was an annual PSA screening. For the survey
item, “When was your last PSA test (at a community event
or physician’s office?)”, participants replying “within the last
year” are considered having an annual PSA screening. Other
possible responses included, “within the last 2 years”, “more
than 2 years”, and “never”.
The study predictors are PCa risk, sociodemographic, and

healthcare utilization factors. In the current study, PCa risk
factors include age at the time of the survey and a first-degree
relative with a history of PCa (Yes/No). Sociodemographic
characteristics include education status (some high school,
high school or GED, some college, Bachelor’s degree and
or higher), annual household income (<$19,999, $20,000 to
$49,999, $50,000 to $79,999, and>$80,000), and marital sta-
tus (divorced/separated, married/living with a partner, wid-
ower, never married/single, or refused). Healthcare utiliza-
tion characteristics include primary care doctor (Yes/No) and
health insurance status (private, Medicaid, military, Medi-
care, other, no).

2.3 Statistical analysis
Logistic regression analysis was used to assess the associa-
tion between each predictor and a history of PSA screening.
Predictors of interest included family history, age, education,
income, insurance status, survey type, and having a primary
doctor. Each predictor was evaluated in unadjusted (crude
OR) and adjusted models (Models 1–3). Survey type was
included in all models to control for the different methods of
survey completion. Adjustedmodel 1 included family history,
age, and survey type. Adjusted model 2 was additionally
adjusted for socioeconomic predictors including education
and income. Adjusted model 3, included all variables from
models 1 and 2 as well as, insurance and primary care doctor.
All analyseswere conducted using SAS 9.4 (SAS Institute Inc.,
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F IG . 1. Timeline of the completion of a prostate cancer screening information survey. Mailed-in or on-site completion.

Cary, NC, USA). All hypothesis testing is based on two-tailed
tests and a significance level of 0.05 was used for all analyses.

3. Results

3.1 Characteristics of survey respondents by
family history of prostate cancer
A total of 447 Black men completed a survey during the
screening event period from 2007–2011 (Table 1). Of these
men, 45% reported not having a family history of prostate
cancer, 28% reported having a family history of prostate
cancer, and 27% reported not knowing if they had a family
history of prostate cancer. Most men in the study had a PCa
screening in the last year, more than a high school education,
an annual income of >$49,999, a primary care doctor, and
insurance. Almost 63% of the overall population was >50
years old. Almost 54% of the overall population was married
or living with a partner.

3.2 Predictors of annual prostate screening
In the unadjusted model, significantly increased odds of

having an annual PSA screening were seen in men who
were older, had more education, and had a higher income
(Table 2). In the fully adjusted model (model 3), respondents
aged 45 years or older were at an increased odds of having an
annual PSA screening compared to those less than 45 years
old. Respondents with a primary healthcare provider were
also at an increased odds of having an annual PSA screening
in the previous year (OR: 4.59, 95% CI: 2.30–9.14) than those
who did not have a primary healthcare provider. In the fully
adjusted model, having a first-degree relative with a history
of PCa, an annual income greater than $20,000, and insurance
were not significant predictors of annual PSA screening for
men in this cohort.

4. Discussion

To elucidate predictors that contribute to annual PSA screen-
ing for Black men, our study used data from Black male
participants from an urban community-based PCa screening
event. We assessed annual PSA screening, risk factors for
PCa, and sociodemographic characteristics. Approximately

one-third of the respondents had an annual PSA screening
in the previous year. Age and having a primary healthcare
provider significantly predicted annual PSA screening in the
fully adjusted model.
The current study reported that older age and having a

healthcare provider predicted annual PSA screening in a sam-
ple of Black men attending a community screening event.
There are mixed results on predictors contributing to regular
prostate cancer screening. Our study is consistent with pre-
vious findings that Black men with history of a first-degree
relative with PCa were not more significantly likely to have
an annual PSA [13]. A few studies report that socioeco-
nomic status (SES) is associated with regular screening [14–
18]. However, our results show that SES factors are not
predictive of prostate cancer screening among Black men.
Having access to a primary care provider is the significant
predictor of prostate cancer screening. SES is an important
determinant to consider when addressing racial disparities
across the cancer continuum; however, for screening, having
a primary care provider is the most important factor.
Primary healthcare providers are the foremost cancer in-

formation resources for Blackmen [19–22]. Patient-provider
communication about PSA screening is positively associated
with PSA uptake. In light of the 2012 USPSTF recom-
mendations, Choi et al. reports interprofessional differences
in the perception of and preferences for recommendations
other than the 2012 USPSTF’s (e.g., recommendations from
the American Cancer Society and the Centers for Disease
Control and Prevention) between nurse practitioners, physi-
cians, physician assistants, and registered nurses. In the same
study, patients did not receive consistent messaging relevant
PSA screening uptake, including the understanding that a
PSA screening is an individualized choice, not all doctors
recommend PSA testing, and evidence on the effectiveness
of a PSA screen to saves lives is inconclusive. To standard-
ize relevant PSA screening messages between providers, a
shared decision-making tool has the potential to aid patient-
provider communication regarding the risks and benefits of
prostate cancer screening [23, 24].
Understanding of predictors of annual PSA screening

among Black men can improve patient-provider
communication regarding PCa screening for high-risk
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TABLE 1. Population characteristics of Blackmen attending a community prostate cancer (PCa) screening from 2007–2017.

Overall
No family

history of PCa
Don’t know family
history of PCa

Has family
history of PCa

n = 447 n = 203 n = 121 n = 123

n % n % n % n % P

Annual screening
No 146 32.66 73 16.33 39 8.72 34 7.61 0.30
Yes 301 67.34 130 29.08 82 18.34 89 19.91

Age
<45 years old 90 20.13 40 8.95 23 5.15 27 6.04 0.12
≥45–49 years old 73 16.33 42 9.40 12 2.68 19 4.25
≥50–64 years old 218 48.77 88 19.69 66 14.77 64 14.32
≥65 years old 66 14.77 33 7.38 20 4.47 13 2.91

Education
High school graduate or less 117 26.17 45 10.07 41 9.17 31 6.94 0.06
More than high school 330 73.83 158 35.35 80 17.90 92 20.58

Income
≤$19,999 158 35.35 79 17.67 44 9.84 35 7.83 0.11
≥$20,000–$49,999 128 28.64 61 13.65 37 8.28 30 6.71
≥$50,000–$79,000 69 15.44 27 6.04 15 3.36 27 6.04
≥$80,000 92 20.58 36 8.05 25 5.59 31 6.94

Has a primary doctor
No 60 15.44 32 7.16 16 3.58 21 4.70 0.70
Yes 378 84.56 171 38.26 105 23.49 102 22.82

Marital status
Divorced/Separated 72 23.68 27 8.88 16 5.26 29 9.54 0.01
Married/Living with partner 164 53.95 64 21.05 46 15.13 54 17.76
Widower 5 1.64 1 0.33 3 0.99 1 0.33
Never married/Single 60 19.74 34 11.18 14 4.61 12 3.95
Refused 3 0.99 0 0.00 3 0.99 0 0

Survey administration
Onsite survey 193 43.18 112 25.06 39 8.72 42 9.40 <0.0001
Mail-in survey 254 56.82 91 20.36 82 18.34 81 18.12

Insurance status
No 79 17.67 36 8.05 17 3.80 26 5.82 0.35
Yes 368 82.33 167 37.36 104 23.27 97 21.70

P-values<0.05 are bold.

populations and has both clinical and health promotion
implications. For Blackmen, healthcare providers and family
members are effective channels for communicating cancer
information [19, 25, 26]. While 85% of this population had a
healthcare provider, almost one-third of the participants did
not know if they had a close family member with a history
of PCa. Previous studies have reported a need to improve
communication between patients and first-degree relatives
[27]. This type of conversation can become challenging
for providers when patients and their relatives no longer
communicate because of death or social distance. Potential
avenues to facilitate patient-provider communication about
the risks associated with a first-degree relative with a
history of PCa are decision aid tools [27], health promotion
materials targeted at communication with relatives [26], or
conversational approaches to ask surviving relatives.

Although this study used a sample of Black men who
attended an urban, locally advertised screening event, the
present sample generally had a higher representation of edu-

cated, older, partnered, Black men. Thus, our findings are
not likely to be generalizable to populations beyond those
represented by our sample, and future studies conducted in
similar subpopulations are warranted. Our limited sample
size may have also resulted in reduced statistical power, es-
pecially conclusions about associations with relatively weak
magnitude, including education and insurance status as a
predictor of history of PCA screening. Secondly, annual PCa
screening data are retrospective self-reports amongmenwho
attended a community screening event. Men at community
eventsmay bemore likely to be up to date with health screen-
ings; however, these community events were held in several
non-health related community settings including churches,
community walks, and community festivals which reached
a wide range of people. An additional limitation of this
study is the limited sample size (n = 447). A final limitation
of this study the study sample data of a subpopulation of
men (n = 93) attending the screening event from 2010–
2011 may be limited to reporting bias, as they may have
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TABLE 2. Predictors of annual prostate-specific antigen screening history among Blackmen attending a community
prostate cancer (PCa) screening 2007–2017 (n = 47).

Variables
Crude Model 1a Model 2b Model 3c

OR UCL LCL P OR UCL LCL P OR UCL LCL P OR UCL LCL P

FAMILY HISTORY
Yes 1.00 1.00 1.00 1.00
Don’t know 0.80 0.46 1.39 0.43 0.73 0.41 1.29 0.28 0.79 0.44 1.42 0.43 0.74 0.41 1.35 0.32
No 0.68 0.42 1.11 0.12 0.74 0.44 1.24 0.25 0.73 0.44 1.24 0.25 0.72 0.42 1.23 0.22

AGE
<45 years old 1.00 1.00 1.00 1.00
≥45–49 years old 2.72 1.40 5.29 <0.01 3.02 1.52 6.01 <0.01 3.13 1.56 6.28 <0.01 2.96 1.44 6.06 <0.01
≥50–64 years old 2.11 1.28 3.49 <0.01 2.38 1.42 4.01 <0.01 2.40 1.41 4.06 <0.01 2.05 1.18 3.54 0.01
≥65 years old 3.25 1.60 6.61 <0.01 4.62 2.19 9.76 <0.01 4.60 2.17 9.78 <0.01 3.87 1.77 8.46 <0.01

EDUCATION
≤High School graduate 1.00 1.00 1.00 1.00
>High School graduate 1.57 1.01 2.43 0.04 1.19 0.71 1.97 0.51 1.05 0.62 1.77 0.87

INCOME
≤$19,999 1.00 1.00 1.00
≥$20,000–$49,999 1.77 1.08 2.89 0.02 1.44 0.84 2.48 0.19 1.42 0.80 2.51 0.23

≥$50,000–$79,999 2.20 1.55 5.02 0.01 1.57 0.77 3.21 0.22 1.45 0.68 3.07 0.34

≥$80,000 2.79 1.18 4.09 0.01 2.06 1.02 4.15 0.04 1.74 0.83 3.65 0.14
INSURANCE STATUS

None 1.00 1.00
Has insurance 1.62 0.98 2.67 0.06 0.65 0.33 1.30 0.23

PRIMARY DOCTOR
None 1.00 1.00
Have a primary doctor 4.10 2.40 6.99 <0.01 4.59 2.30 9.14 <0.01

SURVEY COMPLETION
On-site 1.00 1.00 1.00 1.00
Mail-in 0.50 0.33 0.74 <0.01 0.42 0.27 0.66 <0.01 0.57 0.35 0.35 0.02 0.51 0.30 0.85 0.01

OR, Odds Ratios; UCL, Upper confidence level; LCL, Lower confidence level.
aModel 1: Fam History, age, survey type.
bModel 2: Model 1+ education, income.
cModel 3: Model 2+ primary doc, insurance.
P-values<0.05 are bold.

reported the 2010 screening event as having a PSA in the
last 12 months on the 2011 mail-in survey. We conducted
a sensitivity analysis where the men who had a screening
event in 2010were excluded; results were consistentwith our
primary analysis. Notably, race is not a proxy for biological or
genetic variations, and self-reported race is a social construct
with complex and still unknown implications [28]. Although
this study’s focuses is on Black men and PCa screening, no
conclusions were made about genetic or biological variations
related to race or ethnicity.

5. Conclusions

Black race is a risk factor for PCa, and Black men have the
highest incidence and mortality associated with this disease.
The current study reports sociodemographic and healthcare
utilization predictors associated with annual PSA screening
among Black men. Findings from this study have clinical
and health promotion implications. Information regarding
the factors that are associated with annual PSA screening

for Black men has the potential to improve health education
provided by community screening events for high-risk pop-
ulations.
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