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Abstract

To test the efficacy of a community-based intervention, Empowering Communities for Life
(ECAL), designed to increase colorectal cancer (CRC) screening through fecal occult blood test
(FOBT) in rural underserved communities in a randomized controlled trial. Participants were
randomized into 3 groups (2 interventions and 1 control). Interventions were delivered by
community lay health workers or by academic health professionals. The main outcome of interest
was return rate of FOBT screening kit within 60 days. Participants (n=1050) included 330
screening-eligible adults. The return rate of FOBT Kkits within 60 days was 32%. The professional
group (Arm 2) had the highest proportion of returned FOBTs within 60 days at 42% (n=46/110), a
significantly higher return rate than the lay group (Arm 1) [28%(n=29/103); P=0.0422] or control
group (Arm 3) [25%(n=29/117);~=0.0099]. Thus, one arm (Arm 2) of our intervention produced
significantly higher CRC screening through FOBT. Community-based participation partnered with
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academic health professionals enhanced CRC screening among rural and poor-resourced
communities.
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1. Introduction

1.1 Colorectal Cancer Screening and Disparities

Colorectal cancer (CRC) is the third leading cause of cancer and the second most common
cause of cancer-related deaths in the US.1=3 Every year, 136,000 people are diagnosed and
more than 50,000 die from the disease.* CRC is preventable through screening, and early
detection greatly improves patient outcomes across the continuum of care.> One main
clinical benefit of screening to “cancer-free” patients is that precancerous lesions can be
identified and removed before they develop into cancer.® For patients who already started to
develop the disease, CRC early detection program participants can experience an earlier shift
in stage of diagnosis when treatment is more effective. Yet, while the overall death rate for
colorectal cancer has declined over the past two decades, disparities remain among
underserved populations, such as those in rural areas.”:8 African Americans (AA), for
example, have a significantly higher mortality rate compared to other enthnicities. 910
Screening and early detection are an important conduit to saving lives, but both are often
underutilized or unavailable to these populations.11 Therefore, to improve health care
delivery and outcomes for the communities most at need, we need to determine the barriers
and facilitators to effective screening and use this information to develop interventions and
models for use in rural and poor-resourced communities.

1.2 Community-Based Participatory Research (CBPR)

Such interventions include community based participatory research (CBPR) as a useful
model in addressing community needs.1? As defined by the Evidence-based Practice Centers
(EPC) from the Agency for Health care Research and Quality,13 CBPR “is a collaborative
research approach that is designed to ensure and establish structures for participation by
communities affected by the issue being studied, representatives of organizations, and
researchers in all aspects of the research process to improve health and well-being through
taking action, including social change”.1# This partnership in research involves community
members, their representatives, and academic researchers working together in the process
that includes research design, implementation, evaluation and dissemination. Israel et al.,14 a
noted expert in CBPR defines the key principles of CBPR which recognizes that the
community is central to the program; the program builds on strengths and resources within
the community; the program facilitates involvement of community leaders in the research;
and it integrates knowledge and intervention for the mutual benefit of all partners. Other
principles are the co-learning and empowering processes that can be derived by the
community in solving their problems. It is a cyclical, iterative process that recognizes not
only physical, mental, and social wellbeing, but also biomedical, economic, cultural, and
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political factors as important elements for health. It involves a long term process and
commitment. Our work with CBPR is based on several of these principles. In looking at
approaches that utilize CBPR for cancer screening, investigators have found that community
approaches can greatly increase cancer screening. In 2006, Gellert et al'® used a community-
based approach to overcome the healthcare gap Native Hawaiians faced when searching for
culturally attractive and convenient cancer services.1® The program was a yearlong project
that recognized and addressed this minority population’s insufficient knowledge of
screening procedures, limited access to health services, and poor financial status.
Researchers then utilized culture- and community-based strategies to find solutions. The
program appealed to the target population due to the researchers’ approach, which
incorporated CBPR methods like including community members as equal partners and
culturally tailoring the educational materials and curricula. Overall, the program increased
colorectal and other cancer screenings in the population, suggesting that a CBPR model can
be effective in a rural and poor-resourced community.1°

1.3 Empowering Communities for Life (EC4L) Program

Based on the success of studies such as Gellert et al, we developed a model to deliver a
CBPR program in two of Arkansas’ most medically underserved and poor-resourced
communities: Mississippi County and St. Francis County, see Table 1. The objectives of our
ECA4L program were to increase colorectal cancer (CRC) screening through fecal-occult
blood testing (FOBT), and to study the outcomes of a CBPR model in a rural and poor-
resourced setting using a randomized controlled trial. The program established community
partners and developed community-based interventions that identified and addressed health
disparities in colorectal cancer screening in two rural and poor-resourced communities.

2. Material and methods

2.1 Design overview

The research conducted was approved by the university’s Institutional Review Board. From
2008-2014, we conducted a randomized controlled trial to assess the efficacy of the ECAL
intervention designed to increase CRC screening through FOBT. EC4L was a five-year
intervention that originally planned to screen a pool of 1344 Mississippi or St. Francis
County residents with the goal of identifying 1050 participants. We collaborated directly
with community partners to develop strategies to increase CRC screening by disseminated
FOBT Kits in the target community. Participants were randomized into 3 groups (2
intervention groups (Arms 1-2) and 1 control group (Arm 3)), see Figure 1. The recruitment,
assignment, and empowering process are detailed in the sections below. Outcomes were
summarized using proportions, and the differences between those were assessed with a chi-
square test. Pair-wise comparisons were conducted using simple logistic regression models.
The main outcome of interest was the return rate of FOBT screening kit within 60 days and
secondary outcomes included greater than 60 days and follow-up survey.

2.2 Community partnership and the CBPR process

Community partners in two underserved and impoverished counties in the Mississippi Delta
of Arkansas (Mississippi and St. Francis) held trainings and community-capacity
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development meetings with academic staff to design and implement EC4L, a CBPR study
that developed, implemented, and evaluated a culturally appropriate and community relevant
intervention. Our novel approach partnered the community with academia in all aspects of
the CBPR study. Grounded in health behavior theory, our study evaluated a previously
unexplored combination of health education and provision of FOBT Kkits, instruction cards,
and reminders to increase CRC screening rates.

2.3 Description of intervention

At the onset of the intervention phase of the project, senior leadership at the academic
institution identified community investigators (CIs) in targeted counties. Cls subsequently
hired Community Lay Health Workers (CLHWS) in each county and developed a protocol
for inviting county residents to a recruitment meeting, followed by an intervention meeting.
Cls contacted participants, scheduled and conducted approximately 50 meetings at local
sites they selected in an effort to enhance attendance. A combination of academic health
professionals (AHPs) and CLHWSs conducted all intervention meetings. Procedures for each
of the three intervention conditions included the presentation of information by designated
personnel (APH or CLHW), followed by an opportunity for participants to ask questions and
discuss any concerns about issues addressed in the meeting. The duration of each
presentation at the intervention meetings was about 45 minutes.

2.4 Group (Arm) assignment procedures

Eligible, consenting participants were categorized by a single condition—whether they
adhered to the screening guidelines for cancer. If they had been screened for cancer as
recommended, they were considered adherent and did not take part in the randomized
controlled trial phase of the study.

The statistician assigned all consenting participants who were not adherent to colorectal
screening guidelines at the date of the recruitment/assessment meeting, at random, to one of
three groups (arms). The first two groups received the intervention (Arm 1, Arm 2), and the
third group acted as the control group. The intervention arms included Arm 1, a tailored
colorectal risk reduction condition presented by a CLHW; and Arm 2, a general risk
reduction intervention presented by an AHP. The non-intervention arm, Arm 3, had an
alternate-treatment control condition (cardiovascular disease risk reduction) presented by an
AHP, see Table 2. In an effort to limit bias, eligible participants that were adherent to the
screening guidelines on the date of the recruitment/assessment were automatically assigned
to the control condition group (cardiovascular disease risk reduction, Arm 3) to recruit a
representative sample that did not only include participants interested specifically in cancer
control. The content of each arm is detailed further in the sections, below.

2.4.1 Arm 1: Tailored colorectal cancer risk reduction intervention group—Arm
1 included participants that had not followed screening guidelines. A CLHW presented
information that was community-centered and driven by personal stories and individual
assessments. Examples of presented information included data about racial disparities in
CRC incidence and mortality in the Arkansas Delta; information about screening to reduce
incidence; information about screening rates in the area; and individual CRC risk and
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screening guidelines. A local role model presented a personal story about their experience
with the disease, the screening process, and polyp removal. The CLHW demonstrated
appropriate use of the FOBT screening cards and discussed potential barriers to screening
and resolution strategies to promote self-efficacy for screening and follow-up. Materials
provided to the participants included an FOBT kit to be completed at home and mailed to
the academic health center lab for analysis and a brochure that summarized information
presented during the intervention meeting. In the two weeks following the meeting, cards
were mailed with stamped, pre-addressed return envelopes.

2.4.2 Arm 2: General cancer risk reduction intervention group—Arm 2, like Arm
1, was comprised of participants that had not followed screening guidelines. Unlike Arm 1,
this arm presented information concerning national statistics and general information, rather
than community-focused or tailored. To emphasize the potential influence of systematic
informed professional advice, an AHP led the presentation, which included information
concerning national rates for CRC incidence and mortality; national screening information
and rates; general information about risk factors for CRC and screening guidelines. The
AHP provided instructions for the appropriate use of FOBT screening cards but did not
demonstrate their use. Materials provided to the participants included an FOBT kit to be
completed at home and mailed to the academic health center lab for analysis and a brochure
that summarized information presented during the intervention meeting. In the two weeks
following the meeting, cards were mailed with stamped, pre-addressed return envelopes.

2.4.3 Arm 3: Cardiovascular disease risk reduction group (control)—Arm 3
included both those who had and had not adhered to screening guidelines. Information was
presented by an AHP, focused on cardiovascular risk and monitoring. To emphasize the
potential influence of systematic informed professional advice, an AHP led the presentation,
which was modeled after the General Colorectal Risk Reduction Group (Arm 2) to minimize
any potential general influence of tailored strategies on preventive health behaviors. This
session included national data for cardiovascular disease and mortality; information about
measuring blood pressure to gauge cardiovascular risk; information about incidence of high
blood pressure; and general information about risk factors for cardiovascular disease and
screening guidelines. Similar to Arms 1 and 2, materials were provided to the participants,
but the brochure was replaced with a brochure addressing cardiovascular disease. These
participants also received FOBT kits, but no instruction or demonstration on completing the
kit. Colorectal cancer was not addressed and those who had questions were instructed to
contact their PCP.

2.4 Community involvement in intervention

Cls in the targeted counties played an active role in planning and implementing the
interventions. To ensure CBPR principles were maintained, training and development
meetings with Cls, CLHWSs, and AHPs and staff were held bi-monthly within each
community prior to implementation. Cls devoted more than 80% effort to the project over
the five-year study period. Their duties included: overseeing implementation of the project
activities, coordinating with partner organizations, liaising with federal agencies (NIH),
planning of training, training, conducting meetings, and coordinating with others involved
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with cancer control prevention (e.g., University of Arkansas for Medical Sciences College of
Public Health, American Cancer Society, and Arkansas Cancer Coalition). They also worked
with the academic health center staff to develop study methods, conduct pilot studies, recruit
participants, and collect follow-up data. Community partners played an active role in
developing relationships with community groups to promote the project. Consistent with a
CBPR approach, there was a community subcontract with each county, which provided
funding for community investigators and other project-related costs.

3.1 Intervention efficacy

Measured outcomes consisted of participant completion of follow-up calls and return of the
FOBT for lab testing. The general cancer risk reduction intervention group (Arm 2) led by
an AHP (n=110) had the highest percent of return (42%). This was significantly higher than
the cardiovascular disease risk reduction group (Arm 3) (P=0.0099). Our data found that of
the 105 FOBT Kits returned from the three arms, 45, or nearly 42%, were from participants
in the general cancer risk reduction group (Arm 2) in comparison to the 35 tests (34%)
returned by participants of the tailored cancer risk reduction group (Arm 1) and 25 tests
(24%) from cardiovascular disease risk reduction group (Arm 3) participants.

3.2 Target population

The proposed recruitment pool of 1050 participants represented 2% of the population in
Mississippi and St. Francis counties that met eligibility criteria. The targeted enrollment was
96% non-Hispanic and 3% Hispanic in both counties combined. Planned enrollment by race
was as follows: white 57%, AA 43%, and 0% for American Indian/Alaska Native, Asian,
and Native Hawaiian or other Pacific Islander. At the point of study design, targeted
enrollment for Mississippi County was 64.4% white, 32.7% AA, and 2.9% other. Racial
composition for St. Francis County was 48.4% white, 49% AA, and about 2.6% other.

During the enrollment phase, census estimates showed a decline in population in both
counties, with the steepest decline in the white population. It is possible that the decrease in
this racial group had a direct effect on the number of white participants, accounting for the
lower-than-projected racial composition. The total number of participants who consented
and completed the intervention was 330. The actual population enrolled in the intervention is
as follows: AA (n=231) 70%, white (n=46) 14% and other (n=4) 1%. Forty-nine (about
15%) of the enrolled participants did not report their race/ethnicity.

3.3 Summary outcomes and retention rates

Study outcomes among rural participants are reported in Table 3. The overall return rate of
FOBT kits within 60 days was 32%. The AHP-led general cancer risk reduction group (Arm
2) had the highest proportion of returned FOBTS within 60 days at 42%, which was a
significantly higher return rate than those of the tailored cancer risk reduction group (Arm 1)
(28%; P=0.0422) or control group (Arm 3) (25%; P=0.0099). FOBT returns for time periods
over 60 days were again highest for the general risk reduction group (Arm 2) at 45%. This
was significantly higher than the control group (Arm 3) (25%; P=0.0029), but not
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significantly different from the tailored cancer risk reduction group (Arm 1) (35%;
P=0.178). Thus one arm (Arm 2) of our intervention produced significantly higher CRC
screening through FOBT in our sample.

We measured our retention by offering each of the 330 participants the opportunity to
complete a follow up survey at the end of the project. In total, 201 completed the survey. The
overall participant follow-up/retention rate was 61%. The highest follow-up rate was
achieved within Arm 1 at 73%, which was significantly higher than the control group (Arm
3) at 50% (P=0.0011) and approaching significance when compared to the AHP-led group
(Arm 2) (61%; P=0.0735). Results are reported in Table 3. Pair-wise comparisons were
conducted using simple logistic regression models and results are shown in Table 4.

This study showed that a well-desighed CBPR program can lead to an increase in cancer
knowledge and screening rates in underserved communities. Our project, ECAL, reduced
participant barriers by providing relatively inexpensive FOBT Kits and health-related
education at the community level.

4. Discussion

The most effective programs have been those tailored to the needs of individual populations,
those with navigators to help patients understand and use the medical system,16 and those
with cancer coalition programs in which local leaders work within their communities to
increase screening to improve quality of life.17:18

When reviewing the literature, several programs that increased CRC screening rates can be
found. The effectiveness of education to increase CRC by FOBT kits was demonstrated in a
community-based program in Palo Alto, California. The education received by patients was
physician led, and 17% of the 11,000 participating in the study had positive FOBT results
and were later diagnosed through colonoscopy with advanced colonic neoplastic lesions.19
Earlier research explored the ability of cancer-related education to improve CRC rates, and
mailing was a favored mode of communication.1® Programs utilizing education and
programs utilizing mailing of FOBT Kits with reminders exist in the literature and showed an
associated increase in screening. A combination of direct mailing of FOBT kits and
education had not been investigated and thus, E4CL sought to determine if screening rates
could improve further.

By combining a tailored message about colorectal screening with both instructions and the
FOBT card for screening, the EC4L program has effectively increased CRC screening
beyond the increase seen when simply providing FOBT cards. The importance of
collaboration was demonstrated by the results that indicated that the AHP involvement leads
to higher initial participation while the CLHW involvement increased retention rates.
Developing relationships with community leaders provided inroads for our academic health
center to connect with medically underserved communities and residents who would have
otherwise gone unscreened. Future enhancements could include implementation of this
model in a mobile unit that targets community health fairs and senior centers. Further
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analysis of the role of navigation and connection with an academic health center to follow-
up on positive FOBT results is suggested.

5. Conclusions

A recent study describes the Lower Mississippi Delta, which included the targeted counties
in this study, as “hotspots”.20 This area has the highest rates of CRC deaths from 1970 to
2011, and provided information as to where CRC screening interventions would be most
effective. The literature supports the conclusion that effective interventions must engage
communities. Our program, EC4L, used CBPR principles to do so and achieved positive
results.

We intend for ECA4L to be used as a model for other community healthcare providers to
implement in an effort to increase CRC screening in communities that tend to be rural, poor-
resourced, underserved, socially disengaged, disadvantaged, and have higher rates of
colorectal cancer. To achieve the aims of this study, a CBPR approach was implemented to
increase CRC screening through FOBT in the targeted counties. The 3-card FOBT was the
choice of screening test based on the time period of this study. Since this study was
conducted, we have transitioned to the fecal immunochemical test as our screening modality.
We believe our CBPR program was effective, partly, because it eliminated participant
barriers by providing FOBT kits and health-related education at the community level.
Dissemination of this culturally congruent evidence-based approach will ultimately decrease
mortality rates by increasing early detection.

Community-based participation partnered with academic health professionals enhanced
CRC screening among rural and poor-resourced participants. With the introduction of the
Affordable Care Act, responsive public health systems require strategies to determine which
policies, systems, and administrative strategies are most effective in increasing preventive
health service utilization and reducing health disparities.
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Preston et al.

Table 3

Summary outcomes by study group among rural participants in a RCT.

Arm 1 Arm 2 Arm 3
(%) (n=103) (n=110) (n=117) p-value
FOBT < 60 days 28 42 25 0.0206
FOBT > 60 days 35 45 25 0.0107
Follow Up Survey 73 61 50 0.0043
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Preston et al.

Pairwise comparisons of study outcomes.

FOBT < 60 days OR 95%CIl p-value
Arm 1vs Arm 3 1.2 0.6-22 0.6380
Arm 2vs Arm 3 21 12-38 0.0099
Arm 1 vs Arm 2 0.5 0.3-1.0 0.0422
FOBT > 60 days OR 95%CI p-value
Arm 1vs Arm 3 16 09-3.0 0.1117
Arm 2 vs Arm 3 24 14-43 0.0029
Arm 1vs Arm 2 0.7 04-12 0.1780
Follow Up Survey OR  95%CI p-value
Arm 1vs Arm 3 26 15-47 0.0011
Arm 2 vs Arm 3 15 09-26 0.1213
Arm 1 vs Arm 2 1.7 09-31 0.0735
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