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Abstract
Background: Prostate cancer incidence and mortality in African Americans is higher vs Caucasians. Education programs and culturally appropriate outreach to high-
risk groups in accordance with American Cancer Society (ACS) Informed Decision Making (IDM) guidelines are needed to reduce disparities. This study aims to 
examine whether IDM guidelines in a large high risk group setting can improve knowledge on prostate cancer and screening decisions.

Methods: Patients were included in a one-day outreach event and were given a pre and post- test focused on a standard informative educational PowerPoint and then 
were offered screening, prostate specific antigen and digital rectal exam (PSA + DRE). Pre and post- test number of correct answers were compared; patients were 
surveyed on their opinion on the program. The decision regarding screening after the intervention was tracked as well as the percent of prostate cancers diagnosed. 

Results: 139 patients were included in the current analysis. Median number of correct answers at pre and post test was 9 and 12 with median improvement of +3 and 
40% of patient showing improvement after education. 85% of patients indicated they wanted screening. Overall, 82% of patients favored IDM before screening. 73% 
of pts found the information “very helpful” (within a 5-point Likert scale) in decision-making.

Conclusions: Our education-based IDM led to significant improvement in knowledge about prostate cancer screening. Most patients preferred education prior to 
screening. Our approach paired with the use of navigation program is feasible and was positively received by a large high risk group. 
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Introduction
Prostate cancer is the most common cancer in American men, and 

the second leading cause of cancer-related death in men. The American 
Cancer Society (ACS) projected in 2018 there would be 164,690 of 
new cases and 29,430 deaths from prostate cancer [1]. The incidence 
of prostate cancer in African American men was found to be 1.6 times 
higher with the mortality rate being 2.4 times higher than in Caucasian 
men [2]. It was also observed that African American men are often 
diagnosed with more advanced stage and have poorer 5-year survival 
[2]. 

African American (54.4%) and Hispanic patients (42.3%) are 
significantly less likely to report having had prostate specific antigen 
(PSA)-based screening than Caucasian patients (63.2%). Health-
education programs and culturally appropriate educational outreach 
efforts, especially targeted for high-risk groups, are needed to address 
such healthcare disparities [3].

Previous studies describe that most men did not know the key facts 
about prostate cancer screening (PCS). African Americans appeared less 
knowledgeable than Caucasians, but these differences were mediated by 
differences in educational level, health literacy, socioeconomic status 
and experience with PCS. Public health efforts to improve informed 

consent for PCS should focus on highlighting the relevant data and 
developing different approaches for men at different levels of education 
and experience with healthcare decisions [4].

Different national and international organizations have variable 
recommendations regarding PCS. The process of Informed Decision 
Making (IDM) is included in the guidelines of most organizations 
including the American Urology Association (AUA), European 
Association of Urology (EUA) and American College of Preventive 
Medicine. Most recently, the United States Preventative Services Task 
Force (USPSTF) has also aligned with individualized PCS decisions. 
Discussing the advantages and disadvantages of PCS has shown benefit 
in gaining knowledge and raising awareness in the African American 
men [5,6]. A church-based intervention to promote IDM for PCS 
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among African-American men was reported to be a promising strategy 
[7].

ACS recommends that men who have at least a 10-year life 
expectancy should have an opportunity to make an informed decision 
with their physician regarding PCS after they receive information about 
the uncertainties, risks, and potential benefits associated with PCS [8]. 
Previous clinical investigation has found that physicians find it difficult 
to provide comprehensive, unbiased education about screening to 
patients [9]. Thus, encouraging men to participate in decision-making 
in the face of uncertainty about PCS represents a major challenge. This 
issue becomes especially thought-provoking when intervening among 
a group with an elevated risk of prostate cancer, and low health literacy 
[5,7].

Using relevant decision aids, such as culturally sensitive written 
material, verbal information, and videos to educate patients about 
screening, can increase patient engagement and confidence in 
healthcare decisions [8,10]. However, the best way to educate the 
community through outreach programs is unclear. One study showed 
that more African American men participated in prostate cancer 
screening following patient navigator interventions than men who 
received a standard educational program [11]. Thus, the utility of 
patient navigation in this setting may be currently underutilized.

Another study addressed the challenges of IDM in prostate cancer 
community outreach to African American men and underlined the 
need for further research to assess the effectiveness of community-based 
outreach program [12]. Based on the current literature, it is evident that 
there is need for a PCS outreach program that can empower African 
American men with information and knowledge about screening 
choices and that invests in a patient advocate/navigator to ensure 
proper follow-up. Therefore, we hypothesized that a comprehensive 
educational intervention aiming to raise awareness among African 
American men about the rationale, risks and benefits of PCS would be 
perceived as beneficial and increase knowledge about PCS.

Objectives
This study aimed to create and evaluate a comprehensive, 

practical, effective educational model for prostate cancer education 
tailored for a high-risk population that can assist in PCS decision 
making process. Multiple measurable outcomes were captured 
and analyzed to assess model effectiveness. Furthermore, a patient 
navigation program was utilized to guide participants through 
education, screening decision and follow up care. Barriers and 
challenges in the implementation of this model and patient 
compliance were identified in order to inform future interventions. 

Methods
The study was designed with a multi-step comprehensive approach 

covering the aspects of education including IDM components, screening 
options and process, patient navigation and close patient follow up. 

Participant selection

This study was embedded within the context of a previously 
established community outreach program and specifically was 
implemented in multiple Men’s Health events. Men for this project 
were recruited through The Cleveland Clinic Taussig Cancer Institute 
Outreach Program. Multiple channels were used, such as disseminating 
program information at local community centers, churches and church 
groups. The events were held at Cleveland Clinic facilities. Care was 
taken to disseminate the information in a consistent manner prior to 

each event across the entire local community areas to avoid selection 
bias. This study targeted the local community in the greater Cleveland, 
Ohio area, which included a predominantly African American 
population. However, since this study was conducted in the context 
of a larger health outreach program, other races and ethnicities were 
not excluded. The study was approved by the Cleveland Clinic IRB and 
supported by the Cleveland Clinic Taussig Cancer Institute Outreach 
Program and a grant from Genentech.

Inclusion/Exclusion criteria

Men over the age of 18 were eligible to participate in the educational 
component and men over the age of 40 were eligible for the screening 
component, which followed the educational component. Exclusion 
criteria included known history of prostate cancer or any other active 
malignancy, including treatment for any malignancy. 

Study design

The study recruited patients as part of a yearly event which was a 
one-day program. The study was divided into three main components: 
Education for IDM, Screening, and Follow-up.

Education: All patients participated in the educational component 
of the study. Once the patients arrived to the day program, the 
education component composed of a pre-test, followed by an 
educational intervention, which included all aspects of IDM; a post-test 
was administered afterwards. IDM in our study was based on providing 
adequate education on prostate cancer, including benefits and risks. 
The pre- and post-tests included 15 questions, which tested participant 
knowledge of PCS, per ACS guidelines. Seven practicing experienced 
healthcare providers ranked 20 questions initially identified and the 
top 15 were selected as a standard measure to demonstrate knowledge 
about prostate cancer screening.

The education intervention was given in the form of a 20-minute 
PowerPoint presentation that covered prostate cancer features and 
risks, method of screening [PSA, followed by digital rectal exam 
(DRE)], natural history of prostate cancer, risks and benefits of PCS. All 
components of IDM were embedded within this tool. 

Screening: Following the pre-test, education/IDM, and post-test, 
patients were given the following options: 

• Elect to be screened for prostate cancer with PSA and DRE

• Elect not to be screened for prostate cancer

• Unsure if they should be screened and prefer that a physician makes 
that decision 

Screening was provided either on-site during the event or scheduled 
at a later time in an outpatient office if needed. Patients were then able 
to determine their comfort and satisfaction with their decision based 
on a 5-point Likert scale. They also were able to determine whether they 
would prefer to make their decision without receiving the education/
IDM intervention. 

Patient navigation: Patients were followed closely after the 
event through an established navigation program. This program 
aimed to ensure that patients had appropriate follow up according to 
their screening results as well as regular follow up with primary care 
regardless of screening result. 

Endpoints: Co-primary endpoints of the study were: (a.) the 
proportion of patients who demonstrated improved knowledge about 
PCS after the intervention, and (b.) to investigate the proportion of 
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patients who found this educational intervention beneficial regarding 
PCS. Secondary endpoints included assessment of (a.) 10-year 
mortality of the participants, utilizing the University of California 
San Francisco (UCSF) mortality index, and its correlation with their 
decision about PCS, (b.) the proportion of men who chose to be 
screened, (c.) the proportion of men with abnormal screening results, 
(d.) the proportion of men with history of prostate cancer, (e.) the 
proportion of men who preferred screening without IDM, and (f.) the 
proportion of men who preferred that a physician should make the 
decision for them. 

Data collection: This multistep interventional study was 
conducted in the context of pre-scheduled community outreach 
events, as noted above. Verbal understanding of the project and 
agreement with informed consent to participate was obtained from 
participants. Pre-printed data collection packets were distributed 
to participants with randomized identification numbers assigned 
to each participant. The packets included data collection tools that 
consisted of basic demographics, prostate cancer history and broader 
family history of cancer, assessment tool for 10-year mortality, 
educational pre-test, educational post-test and satisfaction survey as 
well as screening (PSA and DRE) results. Abnormal results from PSA 
and DRE screening were assessed based on National Comprehensive 
Cancer Network (NCCN) guidelines and patients were referred to a 
Urologist. If abnormal screening results warranted prostate biopsy, 
biopsy results were followed up and collected as well. All data were 
maintained in a properly secure database in a consistent manner. 

The current NCCN guidelines for prostate cancer proposed that 
PSA testing should only be offered to men with a 10 or more-year life 
expectancy. Thus, we utilized the UCSF mortality index, which is a 
validated 12 question risk calculator to estimate 10-year survival.

Analysis

 The objective of this study was to improve participant knowledge 
of PCS by evaluating the primary endpoint of the proportion of 
men who demonstrated improvement in PCS knowledge via pre- 
and post- tests. The other primary endpoint measured whether the 
intervention was helpful on a 5-point Likert scale where the two 
uppermost categories are considered a positive response. Improved 
understanding was defined as an increase in the number of correct 
answers seen on the post- vs. pre- test. It was anticipated that 
approximately 400 men would be enrolled and that at least 250 
would have data available for analysis. Empirically the program was 
hypothesized to be successful with respect to an endpoint, if the 
lower boundary of the confidence interval was greater than 80%. 
We pursued mixed effects logistic and linear regression to adjust for 
potential confounders, also considering the fact that data was derived 
from more than one events. A prespecified analysis was required for 
quality assurance after enrollment of at least the first 100 participants 
with plan to report the corresponding results. To better estimate the 
comparative benefit of IDM, however, the study was amended after 
enrolling 139 patients to include randomization to either IDM or 
shared decision making. Therefore, we hereby report the results of the 
study prior to the amendment and in list of the prespecified interim 
analysis. 

Results
The presented data are restricted to the first two events in August 

2015 (n = 98) and April 2016 (n = 41) with a total of 139 participants, 
as described above. 

The majority of men in each session reported themselves as 
African American and therefore all analyses were performed twice – 
once including all subjects and once restricted to African Americans. 
Results were similar for both analyses and although both analyses 
are summarized in the accompanying tables and figures only the “all 
subjects” analyses are discussed below. In addition, preliminary analyses 
showed no statistically significant differences with respect to subject 
characteristics or outcomes between the two events, and therefore 
those two events were combined for all analyses. Table 1 summarizes 
characteristics of men. Table 2 summarizes outcomes with primary 
endpoints and Table 3 summarizes outcomes with regard to secondary 
endpoints including screening decisions.

Overall, 93% (127/137) of men self-reported as African American, 
and median age at the time of the event was 61 with 2% of subjects 
being less than 40 and 7% greater than 70. Almost a third of men (30%, 
28/92) with available data reported family history of prostate cancer. 
More than half of the subjects (55%, 71/130) reported prior PSA 
assessment and most (65%, 82/127) reported prior DRE. Half of men 

All Subjects African-American Only
Factor N (%) or Median (Range) N (%) or Median (Range)
Race
AA 127 (93%)  -

Caucasian 8 (6%) -
Other1 2 (1%) -
Age 61 (36-80) 60 (36-80)

Education
Did not Graduate HS 13 (10%) 13 (10%)

HS Graduate 30 (22%) 29 (23%)
Some College 56 (41%) 52 (41%)

College Graduate 37 (27%) 32 (25%)
Employment

Employed 82 (62%) 75 (61%)
Full Time 61 (77%) 55 (76%)
Part Time 18 (23%) 17 (24%)

Unemployed 51 (38%) 48 (39%)
Looking 8 (19%) 8 (20%)
Retired 28 (65%) 25 (62%)

Disabled 7 (16%) 7 (18%)
Family Hx of Prostate Ca

No 64 (70%) 58 (67%)
Yes 28 (30%) 28 (33%)

Personal Hx of Prostate Ca
No 119 (93%) 110 (92%)
Yes 9 (7%) 9 (8%)

Doctor Has Previously 
Discussed Screening

No 67 (51%) 62 (51%)
Yes 64 (49%) 59 (49%)

Screening PSA in the Past
No 59 (45%) 56 (47%)
Yes 71 (55%) 64 (53%)

DRE in the Past
No 45 (35%) 43 (37%)
Yes 82 (65%) 74 (63%)

Primary Care Provider

No 55 (41%) 52 (42%)
Yes 78 (59%) 71 (58%)

1Asian/Pacific Islander – n=1; “other” – n=1

Table 1. Subject characteristics
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(63/125) reported that they had both; however, almost a third (30%, 
38/125) reported they had neither. Most men (59%, 78/133) indicated 
they had a primary care physician. For 28% (33/119) of men the only 
known risk factor for prostate cancer was their race.

Most men (88%, 123/139) answered all 15 questions both prior 
to and after the education session. Eight-one percent (100/123) 
demonstrated an improvement in scores overall and this was consistent 
with predetermined endpoint of improvement greater than 80% 
determining program success. The median number of correct responses 
pre-test was 9 (range 2-15), with 34% (45/134) of subjects answering 
fewer than half the questions correctly (counting “not sure” as an 
incorrect response). After the educational session however, the median 
number of correct responses increased to 12 (range 0-15) with only 12% 
of subjects (15/127) answering fewer than half the questions correctly. 
Over half (57%, 72/127) of men answered correctly at least 12 questions 
and 10 (8%) answered all 15 correctly in the post test. Overall, the 
median change in the number of correct responses was +3 (range -6 to 

+9), while 40% (54/135) of men demonstrated significant improvement 
(arbitrarily defined as an increase in the number of correct responses > 
4) while 8% (11/135) showed no change. The improvement in “scores” 
is shown graphically in Figure 1.

Overall, 97% (127/131) of men categorized the program as helpful 
(24%, 31/131) or very helpful (73%, 96/131); 85% (111/130) indicated 
that they wanted screening (83%, 115/139) actually went on to be 
screened, and 95% (125/131) indicated that they felt confident (15%, 
20/131) or very confident (80%, 105/131) with their decision. Only 
5% (6/130) preferred that a physician should make the screening 
decision for them despite the educational intervention. Interestingly, 
15% (20/129) of participants preferred to have screening without the 
educational intervention. 

The median UCSF mortality index score was 4 (range 2-10) among 
men with complete data (n = 119); with 87% (104/119) having indices 
<7. The USCF mortality index demonstrated that scores of >14 leading 
to a 96% mortality at 10 years. For score of 0-6; 10-year mortality ranges 
from 2.3–30%. Thus, most participants demonstrated a low 10-year 
mortality score.

With respect to the other outcomes examined, there were no 
significant associations between the factors in Tables 2, 3 and whether 
men felt that the program was beneficial, and the confidence with which 
the decision to be screened was made. The decision to be screened was 
associated only with education, more likely to want screening if less 
educated (p = 0.04). Undergoing screening was associated with lower 
age (p = 0.05), not having discussed screening with their doctor, (p = 
0.01) and having neither PSA or DRE evaluation previously (p = 0.03). 

Overall, 88% (98/111 of those who chose screening) of participants 
underwent screening; 71% (70/98) had both PSA and DRE (71/98 had 

All Subjects African-American Only

Factor N (%) or Median 
(Range) N (%) or Median (Range)

Program Helpfulness

Not at all helpful      -0-       -0-
Not helpful 1 (1%) 1 (1%)

Neutral 3 (2%) 3 (2%)
Helpful 31 (24%) 27 (22%)

Very helpful 96 (73%) 90 (74%)
No. Questions Answered (Pre-)

5 1 (1%) 1 (1%)
12 1 (1%) 1 (1%)
14 3 (2%) 3 (2%)
15 134 (96%) 122 (96%)

No. Questions Answered (Post-)
0 2 (1%) 1 (1%)
3 1 (1%) -0-

13 1 (1%) 1 (1%)
14 8 (6%) 8 (6%)
15 127 (91%) 117 (92%)

No. Questions Answered (Pre-/Post)
May-15 1 (1%) 1 (1%)

12/0 1 (1%) 1 (1%)
14/15 3 (2%) 3 (2%)
15/0 1 (1%) -0-

15-Mar 1 (1%) -0-
15/13 1 (1%) 1 (1%)
15/14 8 (6%) 8 (6%)
15/15 123 (88%) 113 (89%)

No. Correct Responses (Pre-Test)2 9 (2-15) 9 (2-15)
<8 Correct Responses 45 (42%) 39 (32%)

>12 Correct Responses 18 (13%) 15 (12%)
No. Correct Responses (Post-Test)2 12 (0-15) 12 (0-15)

<8 Correct Responses 15 (12%) 15 (13%)
>12 Correct Responses 72 (57%) 67 (57%)

Pre-Test/Post-Test Improvement3 3 (-6-9) 3 (-6-9)
≥ 4 Point positive change 54 (40%) 47 (38%)

No Improvement (0 point change) 11 (22%) 11 (23%)
Worse score post-treatment 19 (14%) 18 (14%)

1Restricted to patients who completed the entire questionnaire
2≥14 questions answered pre-test and ≥13 questions answered post-test; positive changes 
indicate improvement in the number of correct responses; negative changes a decrease

Table 2. Patient outcomes and Primary endpoints

 All Subjects African-American Only

Factor N (%) or Median 
(Range) N (%) or Median (Range)

UCSF Mortality Index 4 (2-10) 4 (2-10)
2 33 (28%) 31 (28%)
3 23 (19%) 21 (19%)
4 17 (14%) 13 (12%)
5 21 (18%) 20 (18%)
6 10 (8%) 10 (9%)
7 8 (7%) 7 (6%)
8 4 (3%) 4 (4%)
9 -0- -0-
10 3 (3%) 3 (3%)

Screening Decision
Do not screen 13 (10%) 12 (10%)
Screen 111 (85%) 104 (87%)
Let the provider 

decide 6 (5%) 4 (3%)

Confidence in Screening Decision
Not at all confident 1 (1%) 1 (1%)

Not confident -0- -0-
Neutral 5 (4%) 4 (3%)

Confident 20 (15%) 15 (12%)
Very Confident 105 (80%) 101 (83%)

Screening Occurred4

No 24 (17%) 21 (17%)
Yes 115 (83%) 106 (83%)

1A subject was considered to have undergone screening if the subject had subsequent PSA 
and/or DRE

Table 3 Patient outcome and secondary endpoints
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A. All subjects 

 
B. African-American subjects only 

 

Figure 1. Pre-test versus post-test scores1-

1Scatterplots comparing individual patient pre-test to post-test results. The reference line 
delineates patients observed to have improved performance in the post-test (above the line) 
from patients for whom the post-test resulted in fewer correct responses (below the line).

DRE, 97/98 had PSA testing) with 21% (21/98) having either abnormal 
PSA or DRE which warranted follow up. Thirteen patients did not 
undergo screening due to various reasons, such as failure to follow 
up and the navigation program being unable to reach them. Eleven 
patients had follow-up with Urology and biopsies performed; out of 
those, 5 malignancies were identified.

Discussion
Raising prostate cancer awareness and continuing to empower 

patients to make an informed decision is a difficult task for most 
providers. This study aimed to create a program that can address 
prostate cancer disparities by empowering a high-risk population to 
make an informed decision on PCS. Most participants found this model 
to be beneficial and preferred information prior to making a decision 
about screening. Furthermore, most men chose to be screened and had 
improvement in their knowledge based on surveys before and after the 
educational intervention. The study has practical implications since 
there is a critical need for interventional studies across underserved 
populations. The study also demonstrated feasibility of such an 

infrastructure with positive feedback from the participants, almost all 
of whom found the educational program either helpful or very helpful.  

A third of men reported a family history of prostate cancer. This 
is expected since we addressed a high-risk population with higher 
incidence of prostate cancer. The increasing knowledge about germline 
mutations that predispose to prostate and other cancers across 
populations is relevant and requires sophisticated educational strategies 
for raising awareness and education about genetic counseling, especially 
in high risk individuals even before diagnosis (e.g. based on personal 
and family history). Further investigation to explore the influence of 
this knowledge on the screening decision would be of high interest. 
This is also being discussed in the co-operative research group setting 
with considerations about larger consistent educational programs and 
relevant clinical trial designs.

There were numerous challenges and identified barriers for 
the implementation of our study program. Low health literacy, 
communication strategies, socio-economic and logistical factors, 
as well as previous negative experiences causing mistrust towards 
medical systems impacted patient compliance and decisions were 
identified. Moreover, these are very difficult to measure accurately. 
The high percentage of participants (41%) who did not have a primary 
physician is not surprising since this event took place in an underserved 
community and underlines the need for a robust patient navigation 
program that ensures broader health education, proper follow up and 
recommended continuity of care. A small number of participants were 
difficult to contact or follow up due to incorrect phone numbers and 
address, change of address, or failure to show up to appointments after 
multiple attempts. However, the diligence of the navigation program 
attempted to minimize these barriers and suggested that the use of such 
a program is successful and vital.

Our study had several limitations, including the potential selection 
and confounding biases that can be patient-related and/or attributed 
to other potential concurrent interventions and events in the broader 
community. We tried to ensure consistency across the program 
logistics in the two events. Nearly all participants had longer than 10-
year expected mortality, which is appropriate for screening, however 
may suggest selection bias towards a motivated and relatively healthier 
patient population. Additionally, the higher screening rates observed 
than in the general African American population may also indicate 
bias from a motivate population. Our observed rate of abnormal 
PSA and DRE were significantly higher than published data in the 
general population [13]. However, whether this is due to bias or a true 
representation of high risk patients is not clear as there are little data 
for adequate comparison with our population. Lack of randomization 
to a control group significantly limits the interpretability of the results; 
however, we considered it unethical to include a group without 
educational intervention. Furthermore, we later amended the study 
to allow randomization between two interventional methods and 
the results will be reported in a subsequent publication. Only a small 
number of patients did not contribute data (missing answers) for the 
primary endpoints. The study was conducted in a single area mostly 
with African-American patients, thus the generalization of the results 
to other geographical areas and/or racial/ethnic populations may be 
limited. However, the study did provide a strong feasibility foundation 
for further programs and identified specific barriers that can inform 
such future initiatives. 

Conclusions
Implementing a comprehensive program that utilizes patient 

navigators in an underserved, high risk community aiming to reinforce 
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education and empower men to make their decision on PCS was very 
well received and feasible, resulting in increased topic-specific level of 
knowledge by the participants. Larger studies are being launched to 
validate our data and compare interventional strategies. These efforts 
align with the overarching need for broader, effective community 
outreach, optimal and equitable health care delivery and elimination 
of healthcare disparities. Engagement of multiple stakeholders remains 
critical.
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