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Introduction: African American men have a

significantly higher incidence of prostate can-

cer, are diagnosed at younger ages and more

advanced stages, and have higher mortality

rates from prostate cancer than do White men.

Methods: This community-based intervention

study employed a quasiexperimental delayed-

control (crossover) design with randomization

at the church level. Forty-five African American

churches were randomly assigned to two study

groups: early intervention and delayed inter-

vention. A convenience sample of 430 African

American male volunteers (ages 40–70) was

enrolled through the churches, and 350 men

remained in the study through wave 3. The

intervention was a culturally tailored group

educational program, which included a video

and a question-and-answer session with an

African American physician.

Results: Within each group, knowledge,

perceived threat, and screening prevalence

all increased significantly. However, the mag-

nitude of increases was similar, so the groups

did not differ significantly at wave 2. Knowl-

edge at wave 2 was associated with greater

odds of having a digital rectal exam by wave 3

only for the early-intervention group. The

early-intervention group was two times more

likely to have talked to a physician about

prostate cancer screening by wave 3.

Conclusions: The findings suggest that the

delayed-intervention group did not function as

a pure control and may have unintentionally

received a partial intervention. This finding

demonstrated that a low-cost prostate cancer

awareness campaign within a church may be

enough to affect prostate cancer knowledge,

attitudes, and behaviors among African Amer-

ican men. Further research should examine the

church-specific intervention elements, cultural

appropriateness of the messages, and whether

group sessions provide additional effect. (Ethn

Dis. 2008;18[Suppl 2]:S2-179–S2-184)
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INTRODUCTION

Racial disparities in prostate cancer

incidence and mortality are a national

concern. Prostate cancer incidence rates

are .1.5 times higher for African

American men than for White men

and are the highest in the world.1,2 Age-

adjusted death rates from prostate

cancer were 2.4 times higher for African

American men than for White men.1

The death rate from prostate cancer in

Tennessee is above the national rate.1

African American men are more likely

to first seek treatment at a later stage of

prostate cancer,3–5 and they are less

likely to receive radical surgical or

radiation treatments.6,7

In 2004 only 45% of African

American men in Tennessee reported

having a prostate-specific antigen (PSA)

test in the past year, compared with

.60% of White men.8 Nationally,

African American and White men (age

$50 years) self-report similar 12-

month prevalence of prostate cancer

screening with the digital rectal exam

(DRE) (54%), but African American

men report lower prevalence of screen-

ing with the PSA blood test than do

White men (52.9% vs 56.2%).9,10

Lower utilization of prostate cancer

screening among African American

men likely contributes to racial dispar-

ities in prostate cancer outcomes. Afri-

can American men have higher initial

presenting PSA levels than do White

men, which suggests more advanced
disease.11 A lower proportion of African
American men are diagnosed at the
localized and regional stages than are
White men, and the five-year survival
rate for prostate cancer diagnosed at the
distant stage is lower for African
American men than for White
men.12,13 African American men have
earlier onset of prostate cancer than
White men, and they have worse clinical
prognosis than do White men with
similar clinical characteristics.14

Some authorities recommend that
all men ages 50–70 years should have a
DRE and PSA test annually (starting at
age 40 or 45 for higher-risk African
American men and men with a family
history of prostate cancer). Others
recommend that men in these age
ranges should practice informed deci-
sionmaking by discussing screening pros
and cons with their doctor each year, to
decide about screening individually.
Nevertheless, an increasing number of
studies suggest that early detection and
treatment of prostate cancer help reduce
mortality.15,16

Research should focus on ways to
increase informed decisionmaking
about prostate cancer screening among
African American men as a strategy to
reduce prostate cancer disparities. The
health belief model posits that in
addition to knowledge, preventive be-
haviors may occur because of perception
of threat of an illness, expectations that
an action (eg, screening) will prevent
illness or death, and cues to action
(internal or external motivators).17 Po-
tentially successful approaches to pro-
mote screening and early detection of
prostate cancer among African Ameri-
can men include peer-education and
culturally competent approaches that
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involve community leaders, such as
church-based programs.18–20

The objective of this study was to
assess the effect of a church-based
prostate cancer education program on
changes in knowledge about prostate
cancer, perceived threat of prostate
cancer, and prostate cancer screening
behaviors.

METHODS

Intervention
This study evaluated an educational

intervention program with a culturally
tailored curriculum based on a peer-
education model, designed for a group
format in a church-based setting. This
low-cost program can easily be imple-
mented and sustained by churches. The
goal of the intervention program was to
increase informed decisionmaking
about prostate cancer screening among
African American men. The educational
program included viewing a 10-minute
video featuring African American pros-
tate cancer survivors and African Amer-
ican physicians describing prostate can-
cer risks, screening recommendations,
the risks and benefits of screening, and
making informed decisions.

After the video, an African American
physician led a question-and-answer
session about commonly held concerns
(eg, sexual functioning following treat-
ment). A key emphasis in the educa-
tional session was to dispel myths about
screening, reduce fears and stigma, and
emphasize the potential survival benefits
of early detection. Participants were also

given pamphlets on prostate cancer
risks, screening, and treatment options
produced by the American Cancer
Society. The program lasted approxi-
mately one hour.

Study Design and Sample
The target population was African

American males 40–70 years of age in
Davidson County (Nashville), Tennes-
see. A list of the 206 African American
churches in the greater Nashville area
was used as the sampling frame. Dis-
cussions with local African American
churches began during the stages of
proposal development. All of the
churches were mailed a letter of invita-
tion to participate in the study, followed
by telephone and personal contacts.
Church recruitment was ended after
45 churches agreed to participate. The
churches assisted with arranging group
sessions, announcing the study sessions,
and encouraging men to participate,
with support from pastors, health
committees, and other church leaders.
Two groups were also offered on the
Tennessee State University campus for
African American male Tennessee State
University employees who attended one
of the study churches (these two groups
were treated as separate church-level
groups in the randomization and data
analysis).

A quasiexperimental delayed-inter-
vention (crossover) design was used with
randomization at the church level
(Table 1). The churches (and the two
on-campus groups) were randomly as-
signed to two groups: an early-interven-
tion group and a delayed-intervention

group. A convenience sample of 430
eligible male volunteer participants was
enrolled through the churches. Ques-
tionnaire data were collected at baseline

and approximately three months (wave
2) and six months (wave 3) later. For
both groups, baseline data were collect-
ed during an initial group meeting. The
churches in the early-intervention group
(28 churches) received the intervention

program immediately after completing
the baseline questionnaire, while those
in the delayed-intervention group (19
churches) received the education pro-
gram after wave 2 data were collected.

Participants were given a total of $40 in
grocery store gift cards for completing
interviews. Through wave 3, 80 men
were dropped and 350 men remained in
the study (235 early intervention, 115
delayed intervention). Those who

dropped or were dropped from the
study were significantly (P,.05) less
likely to be married (55.0% vs 77.3%)
and insured (73.8% vs 92.3%) than
those remaining in the study; they did

not differ in terms of age, education, or
employment status.

Measures
The questionnaires for each wave

included self-report items on knowledge
about prostate cancer, attitudes and
beliefs about prostate cancer, and pros-
tate cancer screening behaviors. Six
knowledge questions (true/false) were
summed to create a knowledge score

(ranging from 0 to 6). Perceived threat
of prostate cancer was measured with a
question that asked respondents if they
agreed with the statement, ‘‘I believe I

Table 1. Quasiexperimental delayed-intervention design

Data Collection Early-Intervention Group 28 church groups Delayed-Intervention Group 19 church groups

Baseline Wave-1 GROUP MEETING: GROUP MEETING:
Baseline Questionnaire Baseline Questionnaire (only)
Education Program Video, Pamphlets, Q&A

3 month follow-up Wave-2 Wave-2 Questionnaire Wave-2 Questionnaire
GROUP MEETING:
Education Program Video, Pamphlets, Q&A

6 month follow-up Wave-3 Wave-3 Questionnaire Wave-3 Questionnaire
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could get prostate cancer at some time

in my life’’ (yes/no).

The respondents were also asked to

indicate how long ago, if ever, they had

a PSA test or a DRE. This information
was used to code dummy variables for

whether the respondent was ‘‘up-to-
date’’ on each type of screening (or

both) at each wave; ie, the variable was
coded as 1 if the respondent had the

screen within the past 12 months and as
0 if he did not have the screen within

the past 12 months (or never had it).
Thus, the percentage of respondents up-

to-date at each wave represents the 12-
month prevalence of screening at each

wave (not a cumulative percentage of
old screens and new screens). In wave 3,

they were also asked if they had talked
to their doctor about prostate cancer

screening since the intervention session
(yes/no), which was coded as a dummy

variable.

Statistical Analysis
Bivariate analyses included x2 tests, t

tests, and difference of proportions tests.
Since the unit of randomization was the

church (including the two on-campus

groups), and participants were clustered
within these units, multilevel regression

(linear or logistic versions, depending
on the dependent variable) was the

appropriate multivariate analysis to test
the church-level intervention effect and

the effects of other variables on individ-
ual-level outcomes while controlling for

background variables.19 Analyses were
performed on the 350 men who were

retained in the study through wave 3 by
using the SPSS (SPSS, Inc., Chicago,

Ill) and HLM (Hierarchical Linear
Models) (Scientific Software Interna-
tional, Inc., Lincolnwood, Ill) statistical
packages.

RESULTS

The early-intervention and delayed-
intervention groups were similar in
terms of employment status, education,
insurance status, and age. A significantly
greater percentage of the early-interven-
tion group was married (Table 2).

Bivariate Analysis
The two study groups did not differ

significantly on knowledge, perceived
threat, or prostate cancer screening
behaviors at baseline (Table 3). Approx-
imately three fourths of men reported at
baseline that they had ever had a
prostate exam. Approximately 4 in 10
men reported a PSA test in the last
12 months, and slightly more reported
a DRE. Slightly more than half were
up-to-date on screening, having had
either a PSA test or DRE in the past
year.

Within each group, knowledge,
perceived threat, PSA screening, DRE
screening, and PSA or DRE screening
all increased significantly. However, the
magnitude of increases was similar, so
the groups did not differ significantly at
waves 2 or 3. At wave 3, participants
reported whether they had discussed
prostate cancer screening with their
doctor after the intervention, which
serves as an indicator of informed
decisionmaking. The percentage of

men who practiced informed decision-

making was significantly higher in the
early-intervention group than in the

delayed-intervention group (P,.05).

Multivariate Analysis
Table 4 presents multilevel regres-

sion estimates of the effect of the

intervention and other variables on wave
2 and wave 3 outcomes. In the top

section of the table, each model includes
the baseline value for the wave 2

dependent variable, significant demo-
graphic control variables, and at the

church level a dummy variable for study
group (early51, delayed50) to test for

group differences (intervention effect).
The study group variable was nonsig-

nificant in all three models, so the two
groups did not differ at wave 2 on

knowledge, odds of perceiving threat, or
odds of up-to-date on screening. This

confirms the findings of the bivariate
analyses.

In the bottom section of Table 4,
the first model tested the effect of wave

2 knowledge and study group on the
outcome of wave 3 DRE screening,

while controlling for significant demo-

graphic variables. The significant cross-
level interaction term (OR 1.73) indi-

cates that wave 2 knowledge was
associated with greater odds of reporting

a DRE at wave 3 only for the early-
intervention group. This interaction

effect was not found for wave 3 PSA
or wave 3 PSA/DRE (results not

shown). The second model reports that
participants in the early-intervention

group were two times more likely to
have talked to a physician about

Table 2. Demographic characteristics of African American men in a church-based prostate cancer screening education program,
Nashville, Tennessee

Characteristic All Men (N=350) Early-Intervention Group (n=235) Delayed-Intervention Group (n=115)

Married (%)* 77.3 80.4 70.8
Employed (%) 71.7 73.6 67.8
Some college education (%) 50.6 50.2 51.3
Insured (%) 92.0 92.3 91.3
Mean age, years (standard deviation) 54.9 (10.6) 54.9 (10.2) 54.9 (11.6)

* Between-group difference P,.05.
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prostate cancer screening by wave 3

(informed decisionmaking) than men in

delayed-intervention group (OR 2.01).

The third model reports that partici-

pants who talked to their physician

about screening by wave 3 (in either

study group) had more than three times

greater odds of up-to-date screening at

wave 3 (OR 3.78).

DISCUSSION

Given the delayed (crossover) design

of this study, we expected to observe a

difference at wave 2 between the early

group and the delayed group (which

was intended to serve as a control

through wave 2). Instead, we found an

increase of similar magnitude in the

target outcomes within both study

groups from baseline to wave 2 and

wave 3 followups. Therefore, we saw no

direct evidence of an intervention effect

by comparing the two groups.

However, the increases in prostate

cancer knowledge, perceived threat, and

prostate cancer screening behaviors in

both groups were significant and sub-

stantial. The 12-month prevalence of

PSA and DRE screening started below

the Tennessee and national averages for

African American men but well exceed-

ed these averages by wave 2 in both

groups. Rather than concluding that the

church-based intervention had no effect

at all, these findings suggest that

perhaps the intervention had an effect

but that the delayed-intervention group

did not function as a pure control.

Instead, the delayed group may have

unintentionally received what could be

considered a partial intervention.

Reflecting on the health belief

model, several elements of recruitment

and data collection may have influenced

the delayed group’s perception of threat

and expectations about prostate cancer

screening, and may have functioned as

cues to action to seek screening. The

pastors and church leaders actively

encouraged men in the congregations

to participate in the study through

announcements at the pulpit, in church

bulletins, a poster and sign-up sheet,

and individual contacts. They likely

emphasized the importance of learning

more about prostate cancer and its

disproportionate effect on African

American men, which in itself could

influence men to think that they are at

risk and that prostate cancer screening is

important and effective. This encour-

agement within the church, attending

the baseline group meeting (even

though educational information was

not provided), discussing the study with

fellow church members, and numerous

phone contacts with participants to

schedule the wave 2 interview and the

group meeting for the intervention

could have also served as external cues

to action to remind men about prostate

cancer screening and may have moti-

vated them to get screened before

attending the intervention session. It

may have also motivated them to seek

out more information on their own,

which would have influenced the

knowledge scores.

At the same time, the multilevel

regression analyses of wave 3 outcomes

suggested that the educational interven-

tion session may have had an added

effect beyond the encouragement at

church and the phone contacts. Only

in the early-intervention group did wave

2 knowledge (which had increased after

the educational session) predict in-

creased odds of obtaining DRE screen-

ing by wave 3. Also, the early-interven-

tion group showed greater odds of

informed decisionmaking at wave 3

(talking to the physician about screen-

ing). In turn, informed decisionmaking

was associated with greater odds of

obtaining PSA or DRE screening by

wave 3, which was also marginally

Table 3. Prostate cancer screening behavior, perceived threat, and knowledge
among African American men in a church-based prostate cancer screening education
program, Nashville, Tennessee

Variable Early-Intervention Group (n=235) Delayed-Intervention Group (n=115)

Mean knowledge score (SD) (range 0–6)*
Baseline 4.98 (1.0) 4.90 (.9)
Wave 2 5.30 (.8) 5.18 (.9)
Wave 3 5.35 (.8) 5.33 (.8)

Perceived threat (%)*
Baseline 80.9 80.9
Wave 2 92.8 93.0
Wave 3 96.2 94.8

Ever had PSA or DRE screen (%)
Baseline 77.9 73.9

PSA test (12-month prevalence) (%)*
Baseline 43.0 40.9
Wave 2 61.3 60.9
Wave 3 67.2 61.7

DRE (12-month prevalence) (%)*
Baseline 47.2 45.2
Wave 2 63.4 57.4
Wave 3 70.2 61.7

Either PSA or DRE screen (12-month prevalence) (%)*
Baseline 57.0 53.9
Wave 2 71.9 67.0
Wave 3 76.6 67.8

Talked to doctor about screening after intervention (%)3
Wave 3 68.6 51.3

SD 5 standard deviation, PSA 5 prostate-specific antigen; DRE 5 digital rectal exam.
* In both early-intervention and delayed-intervention groups, change from baseline to wave 2 and from baseline

to wave 3 significant at P,.05.

3 Between-group difference significant at P,.05.
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higher in the early-intervention group at
wave 3. Informed decisionmaking was
specifically emphasized in the educa-
tional session, and by wave 3 the early-
intervention group had been exposed to
the intervention for a longer time than
had the delayed group.

Implications for Improving
Health Disparities

Despite possible contamination of the
control group, this study suggests that
churches may be an effective setting to
promote preventive health behaviors such
as informed decisionmaking about pros-
tate cancer screening. Further research
should examine more specifically the
influence of pastors and other church
leaders and the existing social networks
within churches on expectations, percep-
tions of threat, and cues to action
regarding prostate cancer screening. The
delayed-intervention group demonstrat-
ed that a low-cost prostate cancer aware-
ness campaign (eg, informational posters,

announcements by leaders and in bulle-
tins, phone reminders) within a church
may be enough to improve prostate
cancer knowledge, attitudes, and behav-
iors among African American men. These
specific intervention elements should be
examined in further research, as well as
the cultural appropriateness of the mes-
sages and whether group sessions provide
additional improvement.

Limitations
Participants, especially healthy ones,

may not have visited their doctor in the
interim between baseline and wave 2
data collection, which would have
precluded them from getting prostate
cancer screening unless they obtained it
at a community health screening event
(eg, health fair). Study participants were
recruited from those attending church,
thus limiting the possible social diversity
of the study sample. Additionally,
giving a monetary gift to thank them
for their participation may have encour-

aged not only participation but also the
giving of socially desirable answers.
Finally, the convenience sample limits
the generalizability of the results.
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