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Abstract 

Background Colorectal cancer (CRC) is the second most lethal cancer in the United States (U.S.) with the highest 
incidence and mortality rates among African Americans (AAs) compared to other racial groups. Despite these dispari-
ties, AAs are the least likely to undergo CRC screening, have precancerous colorectal polyps removed, and have CRC 
detected at stages early enough for curative excision. In addition, compelling evidence links inflammatory dietary 
patterns to increased CRC and cardiovascular disease risk. Studies show that AA churches can successfully engage 
in health promotion activities including those related to cancer control. The current study seeks to leverage church-
placed Community Health Workers (CHWs) to increase CRC screening and reduce CRC risk.

Design and methods We aim to (1) increase guideline concordant CRC screening uptake using church-placed 
CHWs trained in screening with a validated instrument, Brief Intervention using Motivational Interviewing, and Refer-
ral to Treatment (SBIRT); and (2) reduce dietary risk factors (inflammatory dietary patterns) linked to CRC. The latter 
will be addressed by culturally adapting an existing, web-based lifestyle program called Alive!. Using a Hybrid Type 
1 Implementation-Effectiveness cluster randomized design, we will randomize 22 AA churches into either the dual 
intervention arm (CHW-led SBIRT intervention plus Alive!) or a usual care arm comprised of CRC prevention educa-
tional pamphlets and a list of CRC screening sites. We will recruit 440 subjects and evaluate the effects of both arms 
on screening uptake (colonoscopy, fecal DNA) (primary outcome) and dietary inflammation score (secondary 
outcome) at 6-month follow-up, and Life Simple7 (LS7)—a cardiovascular disease (CVD) risk score—at 6 months 
and 1 year (secondary outcome). Finally, guided by a racism-conscious adaptation of the Consolidated Framework 
for Implementation Research (CFIR), we will conduct a mixed-methods process evaluation with key stakeholders 
to understand multi-level influences on CRC screening and CVD risk behaviors.

Discussion Church-placed CHWs are trusted influential connectors between communities and health systems. 
Studies have shown that these CHWs can successfully implement health prevention protocols in churches, includ-
ing those related to cancer control, making them potentially important community mediators of CRC screening 
uptake and CRC/CVD risk reduction.
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Introduction
Background and Rationale {6a}
African American (AA) adults are more likely to con-
tract and die from colorectal cancer (CRC) than any 
other racial group in the United States (U.S). Despite 
data showing that screening colonoscopies are associated 
with strong reductions in CRC incidence and mortality, 
[1, 2] AA are the least likely to be screened [3], or adhere 
to risk reducing programs for CRC. There is a dearth of 
sustainable multi-level interventions targeting AAs that 
include a dual focus on reducing the burden of CRC and 
its cardiovascular disease (CVD) risk factors—two devas-
tating diseases with a common social context and similar 
health disparity profiles. Given the influence and reach 
of churches and the mediating role of community health 
workers (CHWs) between churches, communities, and 
health systems, we propose to test a cluster randomized 
church-placed intervention, at the center of which are 
CHW-congregant dyads, to increase guideline concord-
ant CRC screening and decrease related lifestyle risk fac-
tors, while understanding contextual factors influencing 
our outcomes of interest.

Burden of colorectal cancer among African Americans
CRC is the second most common cause of cancer deaths 
in the U.S and a contributor to premature mortality [4]. 
AAs have the highest incidence and mortality from CRC 
and the highest likelihood of being diagnosed at an ear-
lier age and with more advanced disease [5] compared 
to other race-ethnic groups [5]. In fact, late-stage CRC 
accounts for more than 60% of the disparity in mortality 
[6]. The unexpected death of Chadwick Boseman—lead 
actor of the Marvel movie “Black Panther”—at the age of 
43 years from CRC highlighted these statistics, exposing 
a lack of awareness about the disease.

According to the New York City Department of Health 
Mental Hygiene Bureau of Vital Statistics, neighborhood 
has a dramatic effect on CRC incidence rates, with a 30% 
higher age-adjusted incidence rate among blacks living 
in the poorest neighborhoods. Indeed, racial residential 
segregation has been shown to impact CRC outcomes, 
and AA patients living in more segregated counties are 
more likely to present with advanced disease, have lower 
likelihood of surgical resection, and have worse cancer-
specific survival [7].

Racial disparities in colorectal cancer screening
The disparities discussed in the previous section are not 
related to genetic differences, but to structural inequities 
in access to CRC screening, utilization of CRC screen-
ing, and quality of CRC treatment [8, 9]. In fact, the lower 
screening rates by any method among AAs compared to 

Whites is the major modifiable driver of CRC dispari-
ties [10]. Moreover, these lower screening rates persist in 
equal access settings and among insured subjects, mak-
ing barriers related to healthcare mistrust, health literacy, 
and perceived risk important to address. For example, 
although 25% of patients with CRC have a family history, 
AAs are less likely to know their paternal history or dis-
close findings of colon polyps to their relatives compared 
to Whites [11], contributing to inequity in screening.

Strategies to improve colorectal cancer screening uptake 
among African Americans
Physician recommendations, physician-directed multi-
modal education with reminders, increased health insur-
ance coverage, the use of patient navigators, and tailored 
patient education have shown modest benefits on CRC 
screening uptake [12]. Notwithstanding, there is a scar-
city of rigorously tested approaches leveraging multiple 
socio-ecological levels of influence (individual, relation-
ship, institutional, community, societal) at the same time, 
which increases the likelihood of a greater and more sus-
tained impact [13] and broadens the lens through which 
the intervention can anticipate pitfalls. For example, one 
intervention which focused on the institutional level by 
targeting greater availability of colonoscopists inadvert-
ently increased colonoscopy rates among Whites and 
decreased rates among AAs [14]. Other studies suggest 
that offering stool-based tests such as the fecal immu-
nochemical test (FIT) may improve screening rates [15] 
suggesting that a greater emphasis on shared decision-
making regarding guideline screening options is ben-
eficial. For individuals aged 45–75  years, these options 
include (1) high-sensitivity guaiac fecal occult blood test 
(gFOBT) or FIT every year; (2) stool DNA test (sDNA)-
FIT every 1 to 3  years; (3) computed tomography (CT) 
colonography every 5  years; (4) flexible sigmoidos-
copy every 5  years; (5) flexible sigmoidoscopy every 
10 years + FIT every year; and (6) colonoscopy screening 
every 10 years.

Objectives {7}
The overarching goal of this proposal is to create a scal-
able community-academic partnership model for CRC 
and CVD prevention for AA communities. Our dual 
intervention approach allows us to target two major kill-
ers of AAs. We aim to (1) increase guideline concordant 
CRC screening uptake using a CHW-led Screening, Brief 
Intervention, and Referral to Treatment (SBIRT) inter-
vention (primary outcome); and (2) reduce dietary and 
CVD risk factors linked to CRC (secondary outcomes). 
The latter will be addressed by culturally adapting an 
existing, evidence-based, web-based lifestyle program 
called Alive!, which has been shown in several RCTs to 
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improve CVD outcomes  [16]. Using a Hybrid Type 1 
Implementation-Effectiveness design, we will randomize 
22 AA churches (440 subjects) into a cluster RCT to 
accomplish the following:

Aim 1: To compare the effect of SBIRT 
(intervention) to referral as usual (RAU) (usual care) 
on guideline‑concordant CRC screening uptake
We hypothesize that the intervention will lead to 
increased CRC screening uptake (colonoscopy, fecal 
DNA) (primary outcome) compared to RAU at 6 months.

Aim 2: To evaluate the effect of a culturally adapted Alive! 
program (CAP) incorporated into the intervention arm 
on dietary inflammation score (DIS)
Participants in the intervention group will participate 
in CAP following the completion of the SBIRT inter-
vention. We hypothesize that participants in the CAP 
arm will have lower DIS scores compared to RAU at 
6 months.

Aim 3: To evaluate the effect of CAP on changes in Life 
Simple‑7 (LS7) scores
We hypothesize that participants in the CAP arm will 
have improvement in LS7 scores compared to RAU at 
6 months and 1 year.

Aim 4: To examine the multi‑level contextual mechanisms 
and factors influencing CHW effectiveness, reach, 
and implementation of CRC screening uptake and CAP 
activities
Guided by a racism-conscious adaptation of the Consoli-
dated Framework for Implementation Research (CFIR) 
[17, 18], we will conduct a mixed methods process evalu-
ation with key stakeholders to understand multi-level 
influences on CRC screening and CVD risk behaviors. 
This information will inform future dissemination and 
scale-up of this intervention.

Trial design {8}
We will use a hybrid type 1 effectiveness-implementa-
tion design [19] and a community-based participatory 
research approach (CBPR) [20] to engage AA churches 
and study participants. We will conduct a two-arm, 
cluster RCT in 22 AA churches comparing the effec-
tiveness of CHW-delivered SBIRT (n = 11 churches) to 
RAU (n = 11 churches) on CRC screening uptake (colo-
noscopy, stool-based test) (primary outcome) (Fig. 1). 
We will also examine the effect of an evidence-based 
CAP program incorporated into the intervention arm 
on DIS and on changes to CVD risk captured by LS7 
scores (secondary outcomes). Lastly, we will utilize a 

concurrent, mixed-methods approach to assess cul-
tural and contextual factors including barriers and 
facilitators of screening uptake and implementation in 
churches. The CFIR [21] will guide our implementa-
tion and process evaluation. We will utilize an adapted 
version of CFIR, which incorporates a race-conscious 
lens [17, 22] to generate semi-structured interviews 
with key stakeholders.

There are 3 waves of data collection: baseline, 
6 months, and 12 months; for the CAP, there will be an 
additional 3-month baseline collection of the FFQ.

Methods: participants, interventions, 
and outcomes
Study setting {9}
This study will be conducted in 22 AA churches through-
out New York City. Churches with at least 500 active 
members where CHWs currently attend will be eligible. 
We will create an eligibility score based on estimates 
of how many in the church congregation are 45  years 
and older. Other criteria will include having an African 
American congregation with greater than two thirds who 
identify as Black. We have received letters of support 
from 25 churches which includes 3 buffer churches.

Eligibility criteria {10}
General eligibility for participation in RCT 
General eligibility for study participation includes as 
follows: (1) English-speaking; (2) self-identifying as 
Black; (3) Aged 45  years to 75; (4) not up to date with 
CRC screening; (5) working telephone; (6) can provide 
informed consent.

Eligibility for CRC screening
Based on USPSTF guidelines, eligibility for CRC screen-
ing include the following: Church members not com-
pliant with the following screening recommendations 
beginning at age 45 and up to age 75 are eligible: (1) 
high-sensitivity gFOBT or FIT every year; (2) sDNA-FIT 
every 1 to 3 years; (3) CT colonography every 5 years; (4) 
flexible sigmoidoscopy every 5 years; (5) flexible sigmoi-
doscopy every 10 years + FIT every year; (6) colonoscopy 
screening every 10 years.

Exclusion criteria
Screening questions include a family history of CRC or 
colorectal polyps. Participants who indicate they have 
an immediate family member who has or had colorec-
tal cancer (i.e., father, mother, brother, or sister) will be 
excluded from participation in the study. These individ-
uals will be directly referred for screening at one of the 
study’s partner hospitals.
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Informed consent {26a}
Upon completing the eligibility screener, a scoring algo-
rithm programmed into REDCap will determine the 
participant’s eligibility for participation in the study. 
The research assistant administering the screener will 
then verify the participant’s eligibility scoring. Informed 
consent will be administered to eligible participants 
by trained research assistants (RAs) using REDCap. 
Informed consent will be obtained either in person 
directly following the screener at church lead recruit-
ment events or prior to the scheduled baseline assess-
ment, depending on the availability of the participant. 
This informed consent process will begin with a concise 
presentation of the key information about the research 
study, including a description of the study purpose and 
components, potential risks, and benefits of participat-
ing. During this process, potential subjects will have an 
opportunity to discuss the information provided and 
will be informed of their right to refuse to answer ques-
tions in the assessments or withdraw from the study if 
they choose to, without affecting their access to health 
services.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
A description of collection of biological specimens dur-
ing point of care tests is included in the informed consent 
form.

Interventions
Explanation for the choice of comparators {6b}
This study will compare the effect of SBIRT and CAP 
(Intervention) to RAU (usual care) on guideline-con-
cordant CRC screening uptake. SBIRT is an evidence-
based approach, originally designed for people at risk 
of developing mental disorders, [23] comprised of three 
components: (1) Screening with a validated instrument, 
(2) Brief Intervention, (3) Referral to Treatment. Alive! 
is an automated platform that includes step-by-step 
individualized tailoring, feedback, and weekly guidance 
through interactive emails focused on increasing physi-
cal activity, and improving eating patterns. In contrast, 
the RAU group will receive the most common form of 
referral from church-based screening events, which 
includes educational brochures, community resources, 
and a list of CRC screening sites.

Intervention description {11a}
Screening, brief intervention, and referral to treatment
Multiple studies have found SBIRT to be effective in 
increasing referral rates for mental health-related treat-
ment, and adherence to follow-up [24–26]. Given the 
multi-generation trauma related to self-reported dis-
crimination and resulting distrust of the medical sys-
tem among AA populations, [27] we decided to adapt 
SBIRT for CRC screening because it embraces Trauma-
Informed Care (TIC).

Fig. 1 Trial design overview
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The screening component will include items that will 
be adapted from the Behavioral Risk Factor and Surveil-
lance System CRC screening tool to screen guideline 
adherence at baseline and 6 months.

The brief intervention component of SBIRT will be 
Motivational Interviewing (MI), which has been shown 
to be effective at improving health outcomes among 
AAs in church-based settings when delivered by para-
professionals [28]. MI is an empirically tested, person-
centered, behavior change intervention designed to 
guide, elicit, and strengthen motivation for change [29]. 
It decreases ambivalence and increases motivation for 
treatment. Studies of MI have found (1) an increase in 
CRC screening; (2) an increase in healthy eating pat-
terns; and (3) improved CVD risk factor control among 
AA adults [21, 30, 31].

CHWs will provide up to six MI sessions over a 
3-month period. The exact number of sessions will vary 
based on participant needs. The sessions will occur in 
person or virtually via phone/zoom. Data will be collected 
on method of delivery. MI sessions will help eligible par-
ticipants move through the various stages of change 
associated with seeking screening for CRC. In these ses-
sions, CHWs will establish rapport through open-ended 
questions, Affirmations, Reflections, and Summary state-
ments (OARS), review reasons for non-compliance with 
guideline screening, and assess motivation and confi-
dence regarding obtaining a screening test and elicit cog-
nitive, emotional, and socio-economic-related barriers 
and facilitators of screening. CHWs will also work with 
participants to consider the “pros” and “cons” of screen-
ing, provide screening options for the participant based 
on the nature of barriers elicited from them and address-
ing social determinants of health (SDoH)-related needs, 
assess participant’s values and goals and help them link 
their current predisposition to screening to their goals, 
and summarize what was discussed in order to clarify an 
action plan.

The final component of SBIRT involves actual referrals 
for CRC screening. This begins with a determination of 
the individual’s health insurance status. Persons without 
insurance will be enrolled with the assistance of CHWs 
(who are certified New York State Insurance Navigators) 
into New York State health plans (insurance exchange 
or Medicaid). Individuals who are ineligible for health 
insurance will be referred to our network of local clin-
ics providing CRC screening services regardless of the 
ability to pay. CHWs will secure a gastrointestinal (GI) 
clinic appointment for subjects who are guideline dis-
cordant for CRC screening within 4 weeks of the assess-
ment (average appointment lag time within our referral 
networks). CHWs will refer subjects to our network of GI 
clinics based on subject preference and insurance status. 

They will also place a reminder call on the day before the 
appointment. We will be partnering with Harlem Hospi-
tal to screen participants for CRC.

Culturally adapted Alive! program (CAP)
Guided by the Ecological Validity Model, we will cultur-
ally adapt the Alive! Program—a cost-effective, lifestyle 
coaching web-based platform [16, 32–34] incorporating 
the transtheoretical model. Alive! is listed on the National 
Cancer Institute (NCI) Evidence-Based Cancer Control 
Program (EBCCP) with high RE-AIM (Reach, Effective-
ness, Adoption, Implementation, Maintenance) scores 
for real-world translation. The current version of Alive! 
is delivered via an individualized website on a desktop 
or mobile platform and contains built-in assessments of 
baseline diet (using a modified Food Frequency Question-
naire, FFQ) [35] and physical activity (using an adapted 
Block Physical Activity Questionnaire) [36] for personal-
ized feedback. We will adapt the fully automated program 
from its current 36  weeks to 12  weeks (we considered 
3-month attrition rates) [37] and enhance the intensity 
of dosing by augmenting the program to include one-on-
one lifestyle coaching with CHWs. We will also focus the 
program primarily on dietary behaviors by eliminating 
Alive!’s physical activity intervention component. Several 
RCTs have shown that the Alive! platform is effective at 
improving dietary habits, physical activity, body weight, 
and glycemic profile [16, 32, 33] in a dose-dependent 
manner, and CHWs have demonstrated their ability to 
support digital interventions targeting CVD [38].

Cultural adaptation of Alive! will occur during the first 
12  months of this proposal and will involve formative 
development and refinement of our intervention. In part-
nership with NutritionQuest developers, we will inte-
grate CBPR to culturally adapt Alive! using processes that 
include focus groups with church members and commu-
nity partners, which will inform the design and content 
on the web-based platform including the incorporation 
of motivational testimonials and spiritual messaging. 
For messaging, we will use an intersectional approach 
that accounts for heterogeneity within AA populations 
(e.g., age—45-years vs 75-years—and gender differences). 
This will be an iterative process of changes and revisions 
using a feedback loop and a narrative performance scale 
(NPS) [39]. The NPS is a validated tool used to measure 
the effect narrative health messages on the behavioral 
intent of a targeted individual. We will utilize the Eco-
logical Validity Model [40], which includes 8 elements 
for adaptation (language, persons, metaphors, content, 
context, concepts, goals, methods), allowing research-
ers to (1) linguistically tailor the intervention by focusing 
on colloquial language and limiting medical jargon; (2) 
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peripherally tailor the intervention by focusing on pre-
senting materials in a manner that is culturally appealing; 
and (3) socio-culturally tailor the intervention by contex-
tualizing health issues in the broader social context such 
as structural racism and discrimination while imparting 
the importance of a health behavior [41]. Specific Alive! 
modules for cultural targeting included (1) the small-step 
recommended goals tailored to the individual’s dietary 
assessment results, which are recommended to partici-
pants each week; (2) “Health Notes” health education 
articles that participants are expected to review weekly; 
and (3) infographics and media displayed to the partici-
pant on their Alive! homepage and in emails.

Participants within churches randomized to the inter-
vention arm (SBIRT) will be enrolled into the CAP. Par-
ticipants who cannot afford to modify their diets are 
referred to our CBO network specializing in provid-
ing healthy food to food insecure residents and com-
puter tablets are provided by the study to participants 
without uninterruptible access to a web-based platform 
from a computer or smartphone (determined from base-
line assessments). The project coordinator (PC) will be 
available to provide additional technical assistance even 
though studies of an unmodified version of Alive! have 
shown good functional feasibility among AA popula-
tions [37]. Following SBIRT sessions, CHWs will intro-
duce the CAP program. We will assess participants for 
food insecurity using the six-item short form food secu-
rity survey [42]. Enrollment in Alive! is supported by 
CHWs. This involves creating an online account using 
the participant’s name and email and completing embed-
ded assessments. CAP will maintain the behavior change 
approaches in the unmodified version of the Alive! inter-
vention, which uses information derived from assess-
ments to personalize goals. Every week, participants will 
be expected to choose at least one eating goal, read two 
short Health Notes, complete quizzes associated with the 
health education material, and track parameters related 
to their dietary behaviors. They will earn virtual points 
for meeting goals redeemable for small non-monetary 
study incentives. CHWs will supplement each partici-
pant’s lifestyle programming with 1:1 coaching delivered 
in 15- and 30-min sessions by telephone/zoom once-a-
week for 4 weeks and every 2 weeks for 8 weeks. Sessions 
will focus on providing encouragement around small step 
weekly goals. Fidelity procedures similar to Aim 1 will be 
implemented. Eating habit assessments within Alive! will 
be captured by a brief FFQ modified to include foods that 
can increase or reduce inflammation. Alive! software is 
programmed to generate an inflammatory diet report in 
real time for each participant from the brief FFQ. Alive! 
will also generate the Dietary Inflammatory Score (DIS) 
[43] which is based on food group intake (e.g., fruits), 

unlike the older Dietary Inflammatory Index (DII) which 
is based on nutrient intake (e.g., carbohydrates). This 
makes the DIS more useful for intervention studies com-
pared to the DII [43, 44]. Finally, we will develop a par-
ticipant level “dashboard” for CHWs with summarized 
data on lifestyle and dietary factors which will be used 
by CHWs to tailor their one-on-one coaching. This dash-
board will be secure and HIPAA compliant.

Referral as usual
Distributing cancer prevention pamphlets during 
organized church health fairs is a common health edu-
cation approach. We will adopt a similar approach and 
distribute CRC brochures promoting the new CRC 
screening guidelines to participants randomized to 
usual care. Brochures will be distributed by CHWs to 
participants after baseline screening. For consistency, 
we will utilize one brochure from the National Cancer 
Institute and one from the Center for Disease Control 
and Prevention (CDC). CHWs will also distribute a list 
of local CRC screening referral sites (GI clinics) and a 
community resource guide to study participants. The 
Directory will function as a primary referral source 
to CRC screening. No CRC screening referrals will be 
made in this arm. At 6-month follow-up, participants 
will be asked by RAs whether they had a colonoscopy 
or any other screening test for CRC.

Criteria for discontinuing or modifying allocated 
interventions {11b}
There are no preplanned reasons for modifying or dis-
continuing the intervention.

Strategies to improve adherence to interventions {11c}
The strategies we will utilize in this study to increase 
adherence are innovative in the following ways:

(1) Strategy of the intervention: MI has been shown 
to increase colorectal cancer screening [45]. 
We employ a trauma-informed evidence-based 
approach utilizing MI called Screening (with a 
validated instrument), Brief Intervention (using 
Motivational Interviewing), and Referral to Treat-
ment (SBIRT) originally designed for mental health 
behaviors [23] for CRC screening and referral. 
CHWs in the intervention arm will utilize MI to 
decrease ambivalence and increase motivation for 
treatment.

(2) Church-placed setting: We adopt a “meet people 
where they are” approach by integrating our inter-
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vention into the church setting from where referrals 
will occur.

(3) Use of CHWs: CHWs can reduce health system mis-
trust and allow us to build health promotion capac-
ity in the church and broader community.

(4) Adaptation of Alive!: We are culturally adapting 
Alive! [33], an existing NCI EBCCP listed web-
based program to target CVD and CRC risk.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
There are no concomitant care permitted or prohibited 
during the study.

Provisions for post‑trial care {30}
This study is classified as minimal risk, and therefore, 
there are no anticipated harm to the participants as a 
result of participating in this study. There are no plans for 
direct provision of post-trial care.

Outcomes {12}
This cluster RCT will evaluate the impact of a CHW 
enhanced CRC screening intervention on screening 
uptake (clinic-based colonoscopy or home-based stool 
test) (primary outcome). The definition of screening 
uptake is the subject’s self-report of completing a CRC 
screening test plus the research team’s verification of 
this completion from medical records. The secondary 
outcomes include the effect of the CAP program on DIS 
and on changes to CVD risk captured by LS7 scores. 
Secondary outcomes will be measured using a modified 
Block Food Frequency Questionnaire (FFQ) [46] and 
Life’s Simple 7 measure, respectively. The FFQ contains 
a food list of 83 food items that asks about eating habits 
in the past month, provide estimates of dietary intake, 
and rank individuals along the distribution of intake. 
Pictures are provided to enhance accuracy of quantifi-
cation of portion sizes. The FFQ is intended for either 
self- or interviewer-administration and has been vali-
dated in studies [35]. RAs will collect FFQ data at base-
line, 3, and 6  months. The LS7 measure is based on 7 
domains: 3 health physiological metrics (glucose, cho-
lesterol, and blood pressure levels) and 4 health behav-
ior-related metrics (body mass index, physical activity 
levels, diet quality, and cigarette smoking). Each factor 
is comprised of items that are rated at “ideal,” “interme-
diate,” or “poor,” corresponding to a score of 2, 1, or 0 
respectively. LS7 scores range from 0 to 14 and are cal-
culated from the composite of the factor scores. CVD 
health is then classified as inadequate (0–4), average 
(5–9), or optimum (10–14). Achieving a greater num-
ber of ideal LS7 metrics is associated with lower risk of 

dying after stroke and all cause cardiovascular mortality 
in a dose-dependent manner  [47, 48]. RAs will collect 
LS7 measures at baseline, 6  months, and 1  year in the 
church with standard approaches and FDA approved 
validated point of care testing (POCT) devices for glu-
cose and cholesterol.

Participant timeline {13}

Sample size {14}
We will conduct a two-arm, cluster RCT in 22 Black 
churches. From each of these 22 churches, we will recruit 
20 subjects for a total sample size of 440 subjects. Based 
on our prior study in which approximately 50% of AAs 
above age 50  years were not up-to-date with screening 
[49], we will screen at least 40 adult churchgoers aged 
45 years and older per church for study eligibility (total 
screening = 880 subjects).

Recruitment {15}
Recruitment of community health workers
Certified CHWs (two from each church for a total of 44) 
trained through the Columbia InTOuCH program will 
be recruited from our existing cohort of 212 CHWs. The 
Columbia InTOuCH program trains 45 CHWs per year on 
an ongoing basis, which will further expand our recruit-
ment pool. Interested CHWs will be interviewed to assess 
their experience working with people to get screened for 
CRC and reasons for participating, as well as to clarify the 
roles and expectations of CHWs. All study CHWs (n = 44) 
will receive an additional 18  h of booster training ses-
sions guided by the information-motivation-behavioral 
skills (IMB) model [50]. CHWs will complete measures of 
knowledge (CRC and CVD), Motivation, and Behavioral 
Skills, including Self-Efficacy for screening and coaching 
activities. Experts will deliver training modules covering 
(1) CRC treatment, prevention, disparities, and screening 
guidelines; (2) Inflammatory Diet and related CVD risk 
factors; (3) SBIRT procedures; (2) Alive! procedures; and 
(3) Human Subjects protections (CITI and HIPAA).
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Recruitment of churches and participants
Two CHWs and at least one Project Coordinator (PC) 
will introduce the CRC study to potential churches 
through informational sessions, and CRC awareness 
forums. CHWs will engage community members at 
screening events and gauge their interest in participat-
ing in the study. A QR code will be found on the study 
flyer that links to a Qualtrics sign-up sheet which the 
CHWs will administer. The form will be used to obtain 
participant demographic information. If the participant 
indicates they are interested in getting screened, the form 
will prompt the participant to provide their contact infor-
mation, allowing a research assistant to contact them at a 
later time to be screened. Responses to this survey will 
be kept confidential. Only the principal investigators and 
the study staff will be able to see the results of the sign-up 
sheet. All data obtained from response to this form will 
be stored in the secure CUMC Qualtrics platform.

Recruitment of clergy
The CHWs and PC will present the study process and 
information on the semi-structured interview or focus 
groups to the lead pastor, and clergy members.

Recruitment of clinical providers
Providers will be identified from the study’s network of 
local GI clinics based on their capacity to provide CRC 
screening opportunities for study participants. The study 
PI and project director (PD) will connect with potential 
providers over email and zoom to discuss options for a 
partnership. Once a partnership is established, the study 
staff will work closely with clinical providers to develop 
a process for referring study patients to the hospital for 
CRC screenings.

Assignment of interventions: allocation
Sequence generation {16a}
In this study, randomization will occur on the church 
level to reduce chances of contamination through 
interactions between congregants in the same 
church. Four churches will be randomized in year 1; 
six churches in year 2; six churches in year 3; and six 
churches in year 4 to reach our target sample size of 
22 churches. Churches will be matched based on size 
(number of members) and randomized in a 1:1 ratio 
to either SBIRT and ALIVE! or RAU. A randomization 
sequence will be generated by the study statistician 
according to CONSORT guidelines. Randomization 
will occur on the church level prior to the start of 
screening events to allow for assignment to specific 

booster trainings with the CHWs. At the end of data 
collection, churches assigned to the RAU arm will be 
offered SBIRT.

Concealment mechanism {16b}
The randomization procedure will be conducted by a 
biostatistician who then passes the assignment directly 
to the Study Director. The Study Director will notify 
community health workers of their church assign-
ments. The data coordinating center (DCC) study liai-
son will be the only additional person notified of the 
randomization assignments.

Implementation {16c}
At each screening event at the churches, two CHWs and 
at least one RA will be present, in addition to either the 
project coordinator or study director. The team will assist 
with conducting eligibility screenings, scoring screeners, 
and enrolling eligible participants into the study. Follow-
ing the screenings, RAs will schedule a time to meet with 
the participant for the baseline within the next week after 
screening and consent.

Assignment of interventions: blinding
Procedure for blinding {17a}
All research assistants collecting data at all waves will be 
blinded.

Procedure for unblinding if needed {17b}
There will be no circumstances in which unblinding will 
be necessary.

Data collection and management
Plans for assessment and collection of outcomes {18a}
The primary outcome measure, an adapted version of the 
Behavioral Risk Factor Surveillance System (BRFSS) CRC 
screening tool, and the DIS will be collected at 6 months. 
The secondary outcome LS7 will be collected at 6 and 
12  months. Table  1 outlines the measures used to con-
struct the baseline, 3-month, 6-month, and 12-month 
assessments. Major timepoints in the study protocol are 
outlined in Table 2.

Identify contextual factors that act as facilitators or barriers 
of CRC screening update (secondary outcome)
We will employ a concurrent, convergent mixed-meth-
ods research design [51] to gather multi-level factors 
that influence both delivery of the intervention and its 
impact on key health behaviors. We will build off of the 
CFIR [18]. Data collection and analysis will be conducted 
concurrently (QUAN + QUAL) [51] to understand 
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effectiveness and implementation outcomes using a more 
nuanced, in-depth approach. First, after reaching the 
6-month follow up point, we will use the CFIR as a guide 
to conduct semi-structured interviews or focus groups 
across each level of the Socio-Ecological Model: individ-
ual [randomly selected CRC screening guideline discord-
ant subjects across the usual care and intervention groups 
(n = 22 of each for total of 44)], interpersonal [CHWs 
(n = 44)], institutional [clergy from each site (n = 22)], and 
community [clinic providers (n = 11)]. These interviews 
will enable a deeper understanding of the multi-level 
barriers and facilitators to behavior change and screen-
ing uptake across CFIR domains (policy, organizational/
church, implementer, intervention, implementation pro-
cesses) that impact delivery of the intervention; we will 
apply a recently adapted version of this framework that 
employs a race-conscious frame to CFIR constructs and 
domains to understand ways that structural racism inter-
acts with intervention implementation and uptake [17]. 
Additionally, to enhance understanding of the mecha-
nisms through which the intervention works (e.g., how 
and why?), CHWs will complete brief surveys about their 
role commitment, self-efficacy, organizational, and role-
related benefits/challenges, informed by our extensive 
former work on successful implementation of CHW pro-
grams in AA community settings and churches [52, 53]. 
Each pastor will also complete the Faith-Based Organi-
zation Capacity Inventory (FBO-CI) [54] interview to 

assess their church’s health promotion experience and 
research capacity, which allows us to explore whether 
there are differences in impact and implementation of 
the intervention based on these characteristics. Imple-
mentation data will be collected on key indicators from 
the RE-AIM evaluation framework from implementation 
science, including Reach—the absolute number of con-
gregants willing to participate; Adoption—the percentage 
of churches that employ 12 CRC Screening identification 
events in a year; and Maintenance—the extent to which 
CRC screening referrals continue to be delivered 1-year 
following the end of the data collection period in the 
absence of research support [55, 56]. This information 
will help identify significant challenges or inequities 
along the implementation continuum. All interviews are 
conducted by trained RAs either in person or over the 
telephone.

Plans to promote participant retention and complete 
follow‑up {11c}
Plan for church and participant retention
Each church will receive a $1000 donation for their time 
and space. Pastors will sign an agreement that commits 
their church to (1) identify a church champion to assist 
CHWs implement screening days and (2) host at least 12 
CRC screening drives per year. We will also implement 
proven retention strategies for AA participants such 
as regular telephone contact to remind participants of 

Table 1 Clinical measures

Main measures Baseline 3 months 6 months 12 months

Physiological measures
Biometric Life Simple-7 (blood pressure, A1C, BMI, and cho-
lesterol)

X X X

Self‑report measures
Sociodemographics X X

NIMHD PhenX Social Determinants of Health X X

Health Literacy X X

Everyday Discrimination Scale X X

Thompson BQ Healthcare Trust Scale X X

Colorectal Cancer (CRC) Screening Measure X X

Verification CRC Screening Completion X

Perceived benefits and barriers of CRC screening X X

Food Frequency Questionnaire X X X X

Six-Item Food Insecurity Survey X X

CDE Health conditions X X

Health Literacy Newest Vital Signs X X

Perceived Barriers and Benefits X X

Perceived Stress Scale X X

Physical Activity X X X
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upcoming study appointments; toll-free study telephone 
number for contacting study staff; diverse study staff; and 
direct assistance with transportation to study visits. Par-
ticipants will receive an incentive of $50 for completion 
of baseline, 6-month, and 1-year measures and $25 for 
completing the 3-month FFQ.

Plan for CHW retention
We have a successful retention program for our CHWs 
that has led to an 85% retention of our CHW cohort. The 
program includes recreational engagement and relation-
ship building; continuous health education; and mind-
fulness training. CHWs will meet monthly to discuss 
challenges and will have 24-h access to PIs via cellphone.

Data management {19}
This trial will partner with the DCC which will be responsi-
ble for the following: (1) development of a computer-based 
data collection system, (2) training staff and data collectors, 
(3) randomization, (4) monitoring data and quality control, 
(5) data processing, and (6) data analysis. Study milestones 
and progress will be monitored by the DCC. Study progres-
sion will be reported through regular reports.

All screening and assessment data will be collected 
using a REDCap form which will increase the accuracy 
of the data collected as responses will be limited to pre-
provided values. Scoring and cleaning processes will be 
developed by the DCC for scales within instruments. 
This cleaning process will provide an additional layer of 
protection to double check the accuracy of the data. The 
DCC project manager will be responsible for periodically 
reviewing the data collected to ensure there are no dupli-
cate records, incorrect collection dates or times, or out of 
range values. Following any corrections made, the project 
manager will review the items to ensure no anomalies 
remain. Quality assurance measures will include periodi-
cally reviewing entire files.

Data collection will be completed on secure laptops 
and office desktop computers that are password pro-
tected and encrypted. Laptops and hardcopies of data 
will be stored in a locked storage area on site.

Electronic data will be backed up daily or weekly to a 
backup server at the DCC. Additional backup hard drives 
will be securely stored in a fireproof safe. Protected 
Health Information (PHI) will be stored in a secure 
device that is not connected to the internet. All devices 
will be password protected and their drives will be 

Table 2 SPIRIT Schedule of Enrollment, Interventions, and Assessment
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encrypted. The network will be protected against hack-
ers and unauthorized internet access though a hardware-
based firewall device, which will also serve to filter out 
spam. Devices will be protected against malware using 
anti-virus software that is automatically updated through 
“push-technology.”

Confidentiality {27}
Patient information
Participant confidentiality will be protected in multi-
ple ways. Specifically, participant data collected follow-
ing consent by participants will be protected. RAs will 
collect, gather, and enter required data onto study data 
forms. Screened participants who do not meet study 
eligibility will only have specific screening data entered 
into the study database. The collected data will include 
gender, age, race, and reason for exclusion. When per-
sonal data, e.g., telephone numbers, email address, and 
home addresses—are collected, they will be stored on 
password-protected computers with secure servers 
and firewalls. The information will only be available to 
IRB approved study personnel who are required to take 
HIPAA and CITI training. Of note, all CHWs in this 
study will be required to take HIPAA and CITI train-
ing as part of their on-boarding process to participate 
in this study. PHI will be removed from the study data-
base upon study completion. All data obtained from this 
study will be used for research purposes only and will 
comply with Federal HIPAA regulations. These data will 
be de-identified using a unique identifier whose code 
is only known to research staff and stored in a secure 
encrypted electronic database such as REDCAP.

Paper assessments and files
The Project Coordinators will prepare and maintain a 
participant-specific binder for each participant contain-
ing all case report form (CRF) records. A regulatory file 
will also be maintained to include the IRB-approved 
Protocol, original Informed Consent documents, 
HIPAA forms and other study-related regulatory docu-
ments. All paper research records and CRFs will be 
maintained in a locked file cabinet in a secure facil-
ity within the Department of Neurology. Access to the 
research records and study database will be restricted to 
study personnel as approved by the MPIs and IRB. As 
with all studies conducted at Columbia University, this 
study is also eligible for a random audit by Columbia 
University’s Office of Compliance.

Electronic assessments
This study will use Research Electronic Data Capture 
(REDCap) for data capture and management.

Secure data transfer procedures
Statisticians at the DCC will download data from assess-
ments from the Columbia secure server through VPN 
connections.

Data access
Access to data will require two steps. First, the user must log 
into the University VPN after which they will be directed to 
log into the Columbia file server. Study personnel will reset 
their passwords every 6  months and be required to use 
password-protected laptops/computers. The data will be 
kept on HIPAA compliant and encrypted servers that will 
only be accessible to IRB-approved personnel.

Further efforts to ensure participant confidentiality will 
include the following:

• Study data will be linked with a unique code number 
assigned to each study participant

• Participant names, code numbers, and study data will 
be stored in a locked folder that can be accessed only 
by study staff

• Information kept on the computer will be coded 
numerically

• All study data will be reported in a group format with 
no individual data presented

• Records will be made available only to research per-
sonnel, and Federal, State, and Institutional staff, who 
may review records as part of routine audits

• Confidential subject records may be accessed by 
legal advocacy organizations with authority under 
State law, but this information cannot be re-disclosed 
without participant consent.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
To assess Aim 3, blood will be obtained from participants 
through a finger stick test using a point of care device. No 
biological specimens will be stored for genetic or molec-
ular analysis in this trial/future use. RAs will collect all 
finger stick measures in a private space within the church 
setting following all safety precautions.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Power analysis for Aim 1
This aim compares the effect of the SBIRT to RAU on 
CRC screening uptake. It is hypothesized that the inter-
vention will lead to increased CRC screening (colo-
noscopy or stool-based test—the primary outcome) 



Page 13 of 18Williams et al. Trials          (2024) 25:283  

compared to RAU at 6 months. An intent-to-treat (ITT) 
set of analyses is proposed, with the alpha level set at 
0.05. The sample size is based on the number of subjects 
needed to provide adequate power to detect the hypoth-
esized group differences in the primary outcome, adjusted 
for clustering within churches. The comparisons of SBIRT 
to RAU on the guideline-concordant CRC screening rate 
will be conducted using a logistic regression model:
logit(p) = log

p
1−p = β0 + β1X + τc , where X is a 

binary variable (0 for usual care and 1 for SBIRT inter-
vention), τc is a random effect for clustering within 
churches, and p = prob(Y = 1, CRC screening rate). The 
hypothesis  H0: β1 = 0 vs  H1: β1 = β∗ will be tested  
with the formula for determining the total sample size. 

[57–60]: n∗ = (V (0)1/2Z1−α/2+V (β∗)1/2Z1−β)
2

P1β∗2 (1+ 2P1δ) with 
β∗ = log P2(1−P1)

P1(1−P2)
 , with V (0) = 1

1−B
+ 1

B
 , V (β∗) = 1

1+B
+ 1

Bexp(B∗) , 
δ = (V (0)1/2 + V (β∗)1/2R)/(V (0)1/2 + V (β∗)1/2)  , 
R = v(β∗)B(1− B)exp(2β∗)/(Bexp(β∗)+ (1− B))2  , 
where P1 , P2 are the CRC screening rates of usual care 
and SBIRT (intervention), respectively, and B is the pro-
portion of the sample assigned to each of two arms 
(B = 0.5), δ is a small rate adjustment, when P1 < 0.2 
(δ = 0 when P1 ≥ 0.20 ), adjusting for unreliability and 
clustering (g = 1 + (s − 1)*icc):n = n∗g/Rel . The assump-
tions are as follows: for α = 0.05 (2 tailed test), 1 − β = 0.80 
(power), Rel = 0.95 (adjusted for unreliability), g = 1.57 
(variance inflation factor adjusting for clustering), with 
cluster size s = 20 and icc (intracluster correlation coeffi-
cient = 0.03). P1 (X = 0, usual care group), P2 (X = 1, inter-
vention group), B = 0.5, n = total sample size, and power 
for n = 396 (m = 198 per group, about 11 churches per 
group with attrition rate = 10% at 6 months with an aver-
age of 20 participants per church)/

Regarding the CRC screening rate, a sample size of 198 
subjects per group (10 to 12 churches per group, aver-
age of 20 subjects per church, attrition rate of 10% at 
6  months) is required to provide 80% or greater power 
to detect a group difference of 15% (a clinically meaning-
ful increase) in the rates of completed colorectal cancer 
screening at 6 months. Thus, power will be sufficient to 
detect the hypothesized difference from baseline in both 
arms. As shown above, these calculations assume a base-
line rate of 0 and scenarios with increase in screening 
rates in the usual care group from 0.20 to 0.50. Thus, with 
an overall sample size of 440 subjects or 220 per arm (11 
churches per arm with 20 subjects in each church), the 
study is powered adequately, even with attrition. Based 
on our prior study in which approximately 50% of AAs 
above age 50  years were not up to date with screening 
[49], we will screen at least 40 adult churchgoers aged 
45 years and older per church for study eligibility (total 
screening = 880 subjects).

Power analysis for Aims 2 and 3
Aim 2 is to evaluate the effect of a CAP incorporated into 
the intervention arm on DIS at baseline and 6-month fol-
low-up, and Aim 3 is to evaluate the effect of CAP on 
changes in LS7 at baseline, 6  months, and 12  months. 
Sensitivity analyses will be performed including data 
from the 3-month wave. Power calculations were per-
formed for an analysis of covariance (ANCOVA)-type 
model: yijk = µjk + yi0 + τc + eijk , where µjk is the group 
mean for follow-up DIS and LS7, yi0 is the baseline meas-
ure, j = 1,2 follow-ups and k = 0, 1 for group, and τc is a 
random effect for clustering within church. The power 
analysis equation for one follow-up is: 
n = 2(zα+zβ)

2
σ 2

(

1−ρ2
)

g

d2Rel
 : where ρ is the correlation 

between the outcome and baseline values, σ is the stand-
ard deviation, dI is the follow-up difference between 2 
groups, Rel is the reliability of the outcome, adjusting for 
clustering within churches, g = 1 + (s − 1)*icc, and n is 
number of subjects per group.

The power analysis equation for 2 follow-ups exam-
ined in Aim 3 is m = 2g

(

zα + zβ
)2
σ(1− r2c )

∑∑

rij/(Rel

∑

di)
2 

and rc =
∑

ri1/
√
∑∑

rij  , where g is the clustering 
adjustment for church, rij is the correlation matrix for 2 
follow-ups, ri1 is the correlation between baseline and 2 
follow-ups, and di is the follow-up difference between 2 
groups for two follow-ups, with i = 1,2 and j = 1,2. The 
correlation between the baseline and 2 follow-ups (half 
year, 1 year) will be modeled as CS (compound symmetry 
(constant: ri1 = ρ, ρ )) and  AR1 (Autoregressive (Expo-
nential decay, ri1 =

√
ρ, ρ)). The difference between the 

2 follow-ups will be modeled as unequal: di=(¾d, d)—
the half year follow-up difference between 2 groups is 
¾ of the 1  year study-end difference; and equal: di=(d, 
d)—the two follow-up group differences are the same. 
The minimal detectible effect size (expressed as Cohen’s 
d) with m subjects per group was calculated assuming: 
α = 0.05 (two-tailed), Rel(reliability), g = 1.57 (clustering 
adjustment for church as descripted above), m = 198 per 
group at 6  month follow-up assuming at least 2 waves 
of data and an intent-to-treat (ITT) model for the third 
wave (220 subjects at baseline, 10% attrition at 6-month 
follow-up). The correlation between baseline and 1 year 
follow up is assumed to be 0.5, 0.6 and power = 80%. Two 
scenarios regarding the covariance structure and the dif-
ference between groups were also examined.

As regards the dietary inflammation score (DIS), for 
the DIS outcome, with baseline and one follow up, it is 
assumed that σ = 1 for the standardized score. Assuming 
α = 0.05 for a two-tailed test, 10% attrition, with m = 198 
per group at 6 months (220 at baseline, 11 churches per 
group), adjusting for reliability = 0.8, and the clustering 
effect of church, it will be possible to detect a small effect 
size of δ = 0.303 (Cohen’s d = 0.303), with power of 0.80. 
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With the correlation between baseline and follow-up 
equal to 0.6, Cohen’s d = 0.280 (an effect size of δ = 0.280).

For the LS7 outcome, with baseline and two follow-ups, 
it is assumed that σ = 2.7 (standard deviation). Assuming 
the difference between the 2 groups is unequal will result 
in lower power than if equal. A correlation structure of 
compound symmetry will result in lower power than 
autoregressive (AR). The primary analyses assume ITT 
for the 3rd wave, α = 0.05 for a two-tailed test. However, 
effects assuming 20% attrition, with m = 176 per group at 
1 year study-end were also calculated (baseline m = 220, 
6 months m = 198, and 1 year m = 176). With an m = 198 
per group at 6 months (ITT model for 3rd wave), it will 
be possible to detect an effect size of δ = 0.764 (Cohen’s 
d = 0.283), with power of 0.80. With the correlation 
between baseline and follow-up equal to 0.6, Cohen’s 
d = 0.265 (which translates to an effect size of δ = 0.716). 
Examining different scenarios regarding the difference 
between the groups and the correlation structure of com-
pound symmetry, or AR, the detectable effect sizes range 
from δ = 0.645 (Cohen’s d = 0.239) to δ = 0.810 (Cohen’s 
d = 0.300) with power of 0.80.

Analysis for Aim 1
Logistic-type regression analyses will be used to test the 
hypothesis that those assigned to SBIRT will have sig-
nificantly higher CRC screening rates compared to those 
randomized to RAU at 6  months. Clustered sampling 
effects due to churches will be incorporated using a mul-
tilevel modeling approach. Ideally, the randomization 
of participants to treatment arm and the absence of sig-
nificant selection and/or attrition biases will obviate the 
need for inclusion of covariates. In the event that the logit 
analyses indicate one or more sources of potential bias, 
the predicted values of those analyses will be included as 
covariates in a multilevel logistic regression model (SAS, 
PROC GLIMMIX).

Analysis for Aims 2 and 3
An ANCOVA-type model, using SAS Proc Mixed will 
be used to allow for flexible modeling of assumptions, 
treatment of missing data and inclusion of all sub-
jects with at least one wave of data. The basic model is 
Yi = β0 + β1Y0i + βXi + ei . Based on prior analytic expe-
rience with the outcome variables, it is not expected that 
transformations will be necessary; however, distributions 
will be examined for confirmation. The continuous longi-
tudinal outcomes will be modeled as functions of baseline 
values, randomization groups, covariates, and interac-
tions as necessary. Prior to analyses, baseline values of all 
variables will be examined. Variables differing between 
the groups will be examined in secondary analyses.

Interim analyses {21b}
This study does not have pre-planned interim analyses or 
stopping guidelines.

Methods for additional analyses (e.g. subgroup analyses) 
{20b}
No additional subgroup analyses are preplanned.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
Examination of baseline differences on key variables 
between completers and lost-to-follow-up will be con-
ducted to inform the nature of missing longitudinal data. 
Methods of examining missing data, e.g., propensity 
scores, EM algorithm, and multiple imputation sensitiv-
ity analyses will be considered if necessary. A specific 
imputation approach, e.g., Markov Chain Monte Carlo 
will be used, depending on the amount and pattern of 
missing data. SAS Proc Multiple Imputation and MIAna-
lyze will be used for these analyses.

Plans to give access to the full protocol, participan‑level 
data, and statistical code {31c}
The full study protocol is available on clinicaltrials.gov—
NCT05174286. The data analyzed will be made available 
on reasonable request to the corresponding author.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
The coordinating center and trial steering committee 
include the following members: the Contact-Principal 
Investigator (Columbia University, Dept. of Neurology) 
will be responsible for corresponding with NIH. In addi-
tion to providing timely reports to NIH, regarding (i) 
Unanticipated problems or unexpected serious adverse 
events that may be related to the study protocol, (ii) IRB-
approved revisions to the study protocol that indicate 
a change in risk for participants, and (iii) notice of any 
actions taken by the IRB or regulatory bodies regarding 
the research and any responses to those actions, the con-
tact PI will be responsible for reviewing all CRC screen-
ing questionnaires and assessments by participants at 
baseline, 3, 6, and 12 months; and reviewing rates of par-
ticipant referral to treatment.

The Multiple-Principal Investigator (Ichan School of 
Medicine at Mount Sinai) will provide site oversight by 
auditing CHW protocols and church sites where the 
intervention and control programs will take place. In 
addition to intervention fidelity monitoring, the co-PI 
will perform random interviews with CHWs (at least 
once at each church site) to evaluate the presence of any 
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adverse reactions to the curriculum that may not be cap-
tured by questionnaire data.

The DCC will regularly review program data, which 
will be discussed with the MPIs monthly. The Project 
Director (PD) will be present on site at every intervention 
and control program. In addition to project management 
activities such as recruitment, consenting, training, and 
data collection, the PD will be responsible for identifying 
and reporting any adverse encounters—related or unre-
lated to the intervention—to the Multi-PIs. These include 
adverse emotional responses, interpersonal conflicts, 
physical accidents, or any other participant safety con-
cerns that may occur during the intervention.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
Data safety monitoring plan
In compliance with NIH requirements, we will estab-
lish a data and safety monitoring plan (DSMP). The 
purpose of these plans is to ensure the safety of partic-
ipants and the validity and integrity of the data. Con-
sidering the study rationale, population, procedures, 
and the risk: benefit profile as outlined; the overall risk 
level for participation in this screening intervention 
is classified as minimal. Due to the classification of 
this study as minimal risk, the members of the inves-
tigative team described below will serve as the Data 
Safety Monitoring Committee and will perform the 
monitoring.

Adverse event reporting and harms {22}
Diligent study safety monitoring will be conducted by 
the co-Investigators outlined in the monitoring entity 
section. Although the risks associated with this research 
is minimal, we will monitor the effects of the study on 
adverse participant emotions related to distress or stigma 
from being questioned about personal mental health 
concerns. The Project Coordinator / Director will iden-
tify adverse events through direct observation and survey 
response data.

The Project Coordinator will review the circumstances 
to determine whether institutional notification is neces-
sary. The study Contact-PI will assume reporting respon-
sibilities for all adverse events to the Columbia University 
IRB and NIH, which have the authority to halt the trial if 
it perceives that harm is occurring due to the interven-
tion. Additionally, per Columbia’s IRB policy, all partici-
pant deaths, protocol deviations, complaints about the 
research, and breaches of confidentiality are reportable 
events.

Frequency and plans for auditing trial conduct {23}
Monitoring study safety
The data and safety monitoring plan for this study will 
include reporting adverse events to the IRB and NIH tri-
als. The Columbia IRB will have the authority to halt the 
trial if it believes that harm is occurring as a result of the 
intervention. All non-time sensitive adverse events will 
be reported to the NIH through yearly progress reports 
and the final report submitted at the end of year 5 of the 
study. All study staff will complete the Good Clinical 
Practice and Human Subject Protection trainings prior 
to working with participants. Internal monthly qual-
ity control audits, periodic assessments of data qual-
ity and timeliness, participant recruitment, accrual and 
retention, and protocol fidelity monitoring will also be 
executed. During the early stages of enrollment, one 
or more “Early Safety/Trial Integrity Reviews” will be 
held to review safety considerations and ensure proper 
implementation.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
All protocol amendments will be submitted to the Colum-
bia IRB and if applicable, participants will be notified. 
Study personnel will submit annual progress reports to the 
NIH (funder). Breach report forms will be completed to 
document any deviations from the original study protocol.

Dissemination plans {31a}
Community dissemination
A dissemination symposium will be organized by the 
Community Coalition at a community-based venue in 
Harlem. The investigators and selected members of the 
Coalition will co-present. The symposium will be specifi-
cally organized to gather community feedback. The par-
ticipating churches and stakeholder organizations will 
have access to the content of the symposium.

Study dissemination and implementation
If the SBIRT and ALIVE! interventions are shown to be 
effective through this trial, our next step will be to design a 
Hybrid Type 3 Implementation-Effectiveness Study to dis-
seminate and implement the intervention across the com-
munity of Black Churches throughout New York State.

Discussion
Deaths from CRC have steadily declined, although a 
shift in the patient population towards younger ages has 
been observed [61]. Disturbingly, recent trends reveal a 
2% increase in incidence and 1% increase in death rates 
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among people younger than 50  years [4]. Today, 94% 
of new cases occur in adults 45 years or older, [62] and 
by the year 2030, CRC will become the leading cause of 
cancer-related deaths among those aged 20–49 [63]. Data 
such as these led the American Cancer Society to lower 
the recommended age for CRC screening tests from age 
50 to age 45 years, while people at high risk (e.g., signifi-
cant family history) for CRC should consider screening 
tests before age 45 years. In May 2021, the US Preventa-
tive Services Task Force (USPSTF) adopted the lower age 
recommendations [3].

Black churches can increase the uptake of evidence-
based screening for cancer [64] and cardiovascular dis-
ease [38]. In urban AA communities, 65–80% attend 
church regularly [65], many of whom are exposed to a 
church “Health Ministry” of volunteers who provide 
health education, screening, and resources to community 
members [66]. Church-based interventions include the 
use of digital health applications, which have been con-
ducted successfully and with low attrition rates [38].

CHWs are trusted community members [67] trained to 
function as health educators, health coaches, navigators, 
care coordinators, case managers, and patient advocates 
[68]. CHWs can serve as linkages to clinical care and 
reduce barriers related to SDoH including transporta-
tion, childcare, and health system navigation. They can 
support chronic disease detection and management [69, 
70] and increase cancer screening rates [71, 72] in a cost-
effective manner. We hypothesize that utilizing CHWs 
for church-based colorectal cancer screening can support 
chronic disease detection and management and increase 
cancer screening rates in a cost-effective manner.

Trial status
Protocol version IRB-AAAT9307, May 2, 2023. Recruit-
ment for this study began in March 2023 and is expected 
to be completed in 2027.

Abbreviations
CRC   Colorectal cancer
U.S.  United States
AAs  African Americans
CHWs  Community health workers
SBIRT  Screening, Brief Intervention using Motivational Interviewing, and 

Referral to Treatment
LS7  Life Simple 7
CVD  Cardiovascular disease
CFIR  Consolidated Framework for Implementation Research
FBO-CI  Faith-Based Organization Capacity Inventory
FIT  Fecal immunochemical test
gFOBT  Guaiac fecal occult blood test
sDNA  Stool DNA test
CT  Computed tomography
RAU   Referral as usual
CAP  Culturally adapted ALIVE! Program
CBPR  Community-based participatory research
RAs  Research assistants
TIC  Trauma-informed care

MI  Motivational interviewing
OARS  Open-ended questions, affirmations, reflections, and summary 

statements
GI  Gastrointestinal
RE-AIM  Reach, effectiveness, adoption, implementation, maintenance
FFQ  Food Frequency Questionnaire
DIS  Dietary inflammatory score
POCT  Point of care testing
PC  Project coordinator
DCC  Data coordinating center
CRF  Case-report form
ITT  Intent-to-treat
PD  Project director
DSMP  Data and safety monitoring plan
USPSTF  US Preventative Services Task Force
NCI  National Cancer Institute
EBCCP  Evidence-Based Cancer Control Programs
DIS  Dietary Inflammatory Score
DII  Dietary Inflammatory Index
IMB  Information-motivation-behavioral
CDC  Center for Disease Control and Prevention

Acknowledgements
Not applicable.

Authors’ contributions {31b}
 OW is the Principal Investigator and SH is the M-PI. They were responsible for 
conceiving, writing, and obtaining funding for this study. OW, GB, TB, JT, JE, JK, 
SS, JR, JM, and SH contributed to study design. JT, JE, SS, and JK contributed to 
data analysis section. GB and TB are responsible for creation of the ALIVE Plat-
form. TB, GB, LM, TT, SJ, OW, MN, and WK were involved in the cultural adapta-
tion of the platform. OW, TT, LM, GB, TB, JT, JE, JK, SS, JR, JM, SJ, SH, WK, and MN 
contributed to the writing and editing of the final draft of this manuscript.

Funding {4}
This study is funded by the National Institute on Minority Health and Health 
Disparities (NIH DHHS) (Award #: 1P50MD017341-01). The NIH DHHS has no 
role in the design of the study, data collection, analysis, interpretation process, 
or the writing of this paper.

Availability of data and materials {29}
Study-related data analyses will be completed by the Data Coordinating 
Center. All guidelines for sharing data will be followed. Plans for archiving and 
sharing data will be finalized within 2 years of the end of the study.

Declarations

Ethics approval and consent to participate {24}
This RCT was reviewed and approved by Columbia University’s Institutional 
Review Board (IRB) (AAAT9307; Effective Date: 10/03/2023; Expiration Date: 
03/09/2024). The protocol will be renewed annually until study completion 
and informed consent will be obtained from all study participants.

Consent for publication {32}
Not applicable. Participant information is not included in this paper.

Competing interests {28}
The authors declare that they have no competing interests.

Author details
1 Columbia University Irving Medical Center, 710 West 168th Street, New York, NY 
10032, USA. 2 NutritionQuest and Turnaround Health, Berkeley, CA, USA. 3 Division 
of Medicine, Data Coordinating Center Unit, Columbia University Irving Medical 
Center, Stroud Center at New York State Psychiatric Institute, 622 West 168th Street, 
New York, NY 10032, USA. 4 New York University Grossman School of Medicine, Man-
hattan, NY, USA. 5 Icahn School of Medicine at Mount Sinai, Manhattan, NY, USA. 

Received: 30 January 2024   Accepted: 12 April 2024



Page 17 of 18Williams et al. Trials          (2024) 25:283  

References
 1. Guo F, Chen C, Holleczek B, Schöttker B, Hoffmeister M, Brenner H. Strong 

reduction of colorectal cancer incidence and mortality after screening 
colonoscopy: prospective cohort study from Germany. J Official J Am 
College Gastroenterol ACG. 2021;116(5):967–75.

 2. Brenner H, Stock C, Hoffmeister M. Effect of screening sigmoidoscopy 
and screening colonoscopy on colorectal cancer incidence and mortal-
ity: systematic review and meta-analysis of randomised controlled trials 
and observational studies. BMJ (Clinical research ed.). 2014;348:g2467. 
https:// doi. org/ 10. 1136/ bmj. g2467.

 3. Bibbins-Domingo K, Grossman DC, Curry SJ, et al. Screening for colorectal 
cancer: US Preventive Services Task Force recommendation statement. J 
Jama. 2016;315(23):2564–75.

 4. Siegel RL, Miller KD, Goding Sauer A, et al. Colorectal cancer statistics, 
2020. CA Cancer J Clin. 2020;70(3):145–64.

 5. Augustus GJ, Ellis NA. Colorectal cancer disparity in African Ameri-
cans: risk factors and carcinogenic mechanisms. Am J Pathol. 
2018;188(2):291–303.

 6. Robbins AS, Siegel RL, Jemal A. Racial disparities in stage-specific colorectal 
cancer mortality rates from 1985 to 2008. J J Clin Oncol. 2012;30(4):401–5.

 7. Poulson M, Cornell E, Madiedo A, et al. The impact of racial residential 
segregation on colorectal cancer outcomes and treatment. Ann Surg. 
2021;273(6):1023–30. https:// doi. org/ 10. 1097/ sla. 00000 00000 004653.

 8. Doubeni CA, Rustgi A. Racial Disparities in Colorectal Cancer Survival: 
Is Elimination of Variation in Care the Cure?. J National Cancer Inst. 
2015;107(10):djv229. https:// doi. org/ 10. 1093/ jnci/ djv229.

 9. Rutter CM, Knudsen AB, Lin JS, Bouskill KE. Black and white differences in 
colorectal cancer screening and screening outcomes: a narrative review. J 
Cancer Epidemiol Prev Biomark. 2021;30(1):3–12.

 10. Dolan NC, Ferreira MR, Fitzgibbon ML, et al. Colorectal cancer screening 
among African-American and white male veterans. J Am J Prev Med. 
2005;28(5):479–82.

 11. Rubin DT, Gandhi RK, Hetzel JT, et al. Do colorectal cancer patients under-
stand that their family is at risk? J Digest Dis Sci. 2009;54(11):2473.

 12. Jackson CS, Oman M, Patel AM, Vega KJ. Health disparities in colorectal 
cancer among racial and ethnic minorities in the United States. J Gastro-
intest Oncol. 2016;7(Suppl 1):S32.

 13. Golden SD, Earp JAL. Social ecological approaches to individuals and 
their contexts: twenty years of health education & behavior health pro-
motion interventions. J Health Educ Behav. 2012;39(3):364–72.

 14. Benarroch‐Gampel J, Sheffield KM, Lin YL, Kuo YF, Goodwin JS, Riall TS. 
Colonoscopist and primary care physician supply and disparities in 
colorectal cancer screening. J Health Serv Res. 2012;47(3pt1):1137–1157.

 15. Gupta S, Halm EA, Rockey DC, et al. Comparative effectiveness of fecal 
immunochemical test outreach, colonoscopy outreach, and usual care 
for boosting colorectal cancer screening among the underserved: a 
randomized clinical trial. J JAMA Int Med. 2013;173(18):1725–32.

 16. Block G, Azar KM, Romanelli RJ, et al. Diabetes prevention and weight loss 
with a fully automated behavioral intervention by email, web, and mobile 
phone: a randomized controlled trial among persons with prediabetes. J 
Med Internet Res. 2015;17(10):e240.

 17. Allen M, Wilhelm A, Ortega LE, Pergament S, Bates N, Cunningham B. 
Applying a race (ism)-conscious adaptation of the CFIR Framework to 
understand implementation of a school-based equity-oriented interven-
tion. J Ethnicity Dis. 2021;31(Suppl):375–88.

 18. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4(1):50. https:// doi. org/ 10. 1186/ 1748- 5908-4- 50

 19. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-imple-
mentation hybrid designs: combining elements of clinical effectiveness 
and implementation research to enhance public health impact. Med Care. 
2012;50(3):217–26. https:// doi. org/ 10. 1097/ MLR. 0b013 e3182 408812.

 20. Israel BA, Coombe CM, Cheezum RR, et al. Community-based participa-
tory research: a capacitybuilding approach for policy advocacy aimed at 
eliminating health disparities. J Am J Public Health. 2010;100(11):2094–102.

 21. Hardcastle SJ, Taylor AH, Bailey MP, Harley RA, Hagger MS. Effectiveness of 
a motivational interviewing intervention on weight loss, physical activity 
and cardiovascular disease risk factors: a randomized controlled trial with 
a 12-month post-intervention follow-up. J Int J Behav Nutr Phys Activity. 
2013;10(1):1–16.

 22. Shelton RC, Adsul P, Oh A. Recommendations for addressing struc-
tural racism in implementation science: a call to the field. Ethn Dis. 
2021;31(Suppl):357–64.

 23. Babor TF, McRee BG, Kassebaum PA, Grimaldi PL, Ahmed K, Bray J. Screen-
ing, Brief Intervention, and Referral to Treatment (SBIRT) toward a public 
health approach to the management of substance abuse. J Substance 
Abuse. 2007;28(3):7–30.

 24. Dwinnells R. SBIRT as a vital sign for behavioral health identification, 
diagnosis, and referral in community health care. J Ann Fam Med. 
2015;13(3):261–3.

 25. Schaeffer AM, Jolles D. Not missing the opportunity: improving depres-
sion screening and follow-up in a multicultural community. J Joint Com-
miss J Qual Patient Safe. 2019;45(1):31–9.

 26. Chan Y-F, Huang H, Bradley K, Unützer J. Referral for substance abuse 
treatment and depression improvement among patients with co-
occurring disorders seeking behavioral health services in primary care. J J 
Subst Abuse Treat. 2014;46(2):106–12.

 27. Williams DR, Lawrence JA, Davis BA, Vu C. Understanding how discrimina-
tion can affect health. J Health Serv Res. 2019;54:1374–88.

 28. Boutin-Foster C, Offidani E, Kanna B, et al. Results from the trial using 
motivational interviewing, positive affect, and self-affirmation in African 
Americans with hypertension (TRIUMPH). J Ethnic Dis. 2016;26(1):51.

 29. Boutin-Foster C, Scott E, Rodriguez A, et al. The trial using motivational 
interviewing and positive affect and Self-Affirmation in African-Ameri-
cans with hypertension (triumph): from theory to clinical trial implemen-
tation. J Contemp Clin Trials. 2013;35(1):8–14.

 30. Maloney AR, Rugen KW. Improving colorectal cancer screening rates 
using motivational interviewing (Version 1). University of Illinois at Chi-
cago; 2018. https:// hdl. handle. net/ 10027/ 22386.

 31. Ling BS, Schoen RE, Trauth JM, et al. Physicians encouraging colorectal 
screening: a randomized controlled trial of enhanced office and patient 
management on compliance with colorectal cancer screening. J Arch Int 
Med. 2009;169(1):47–55.

 32. Block G, Azar K, Romanelli R, et al. Improving diet, activity and wellness 
in adults at risk of diabetes: randomized controlled trial. J Nutr Diabetes. 
2016;6(9):e231–e231.

 33. Block G, Azar KM, Block TJ, et al. A fully automated diabetes prevention 
program, Alive-PD: program design and randomized controlled trial 
protocol. J JMIR Res Protocols. 2015;4(1):e3.

 34. Tice JA, Chapman R, Shore KK, Seidner M, Ollendorf D, Weissberg J, 
Pearson S. Diabetes Prevention Programs: effectiveness and value: 
final evidence report and meeting summary. Institute for Clinical and 
Economic Review (ICER). 2016. URL: https:// icer- review. org/ mater ial/ final- 
report- dpp/. Accessed 02 Mar 2021.

 35. Block G, Woods M, Potosky A, Clifford C. Validation of a self-administered 
diet history questionnaire using multiple diet records. J J Clin Epidemiol. 
1990;43(12):1327–35.

 36. Thomas S, Reading J, Shephard RJ. Revision of the physical activity readi-
ness questionnaire (PAR-Q). Canadian journal of sport sciences= Journal 
canadien des sciences du sport. 1992;17(4):338–45.

 37. Paxton RJ, Hajek R, Newcomb P, et al. A Lifestyle Intervention via email in 
minority breast cancer survivors: randomized parallel-group feasibility 
study. J JMIR Cancer. 2017;3(2): e13.

 38. Brewer LC, Hayes SN, Jenkins SM, et al. Improving cardiovascular health 
among African-Americans through mobile health: the faith! APP pilot 
study. J J Gen Int Med. 2019;34(8):1376–8.

 39. Lee JK, Hecht ML, Miller-Day M, Elek E. Evaluating mediated perception 
of narrative health messages: The perception of narrative performance 
scale. J Commun Methods Measures. 2011;5(2):126–45.

 40. Bernal G, Bonilla J, Bellido C. Ecological validity and cultural sensitivity for out-
come research: Issues for the cultural adaptation and development of psycho-
social treatments with Hispanics. J J Abnormal Child Psychol. 1995;23(1):67–82.

 41. Jandorf L, Cooperman JL, Stossel LM, et al. Implementation of culturally 
targeted patient navigation system for screening colonoscopy in a direct 
referral system. J Health Educ Res. 2013;28(5):803–15.

 42. Blumberg SJ, Bialostosky K, Hamilton WL, Briefel RR. The effectiveness of 
a short form of the Household Food Security Scale. Am J Public Health. 
1999;89(8):1231–4. https:// doi. org/ 10. 2105/ ajph. 89.8. 1231.

 43. Byrd DA, Judd SE, Flanders WD, et al. Associations of novel dietary and 
lifestyle inflammation scores with incident colorectal cancer in the NIH-
AARP Diet and Health Study. JNCI Cancer Spectrum. 2020;4(3):pkaa009.

https://doi.org/10.1136/bmj.g2467
https://doi.org/10.1097/sla.0000000000004653
https://doi.org/10.1093/jnci/djv229
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1097/MLR.0b013e3182408812
https://hdl.handle.net/10027/22386
https://icer-review.org/material/final-report-dpp/
https://icer-review.org/material/final-report-dpp/
https://doi.org/10.2105/ajph.89.8.1231


Page 18 of 18Williams et al. Trials          (2024) 25:283 

 44. Shivappa N, Hébert JR, Steck SE, Safari A, Sedaghat F, Rashidkhani B. 
Dietary inflammatory index and odds of colorectal cancer in a case- 
control study from Iran. Asian Pac J Cancer Prev. 2018;19(7):1999–2006. 
https:// doi. org/ 10. 22034/ APJCP. 2018. 19.7. 1999.

 45. Salimzadeh H, Khabiri R, Khazaee-Pool M, Salimzadeh S, Delavari A. 
Motivational interviewing and screening colonoscopy in high-risk indi-
viduals. A randomized controlled trial. Patient education and counseling. 
2018;101(6):1082–1087. https:// doi. org/ 10. 1016/j. pec. 2018. 01. 015

 46. Block G, Hartman AM, Dresser CM, Carroll MD, Gannon J, Gardner L. A 
data-based approach to diet questionnaire design and testing. J Am J 
Epidemiol. 1986;124(3):453–69.

 47. Lin MP, Ovbiagele B, Markovic D, Towfighi A. “Life’s simple 7” and long-
term mortality after stroke. J J Am Heart Assoc. 2015;4(11): e001470.

 48. Towfighi A, Markovic D, Ovbiagele B. Impact of a healthy lifestyle on 
all-cause and cardiovascular mortality after stroke in the USA. J J Neurol 
Neurosurg Psychiatry. 2012;83(2):146–51.

 49. Cole H, Thompson HS, White M, et al. Community-based, preclinical 
patient navigation for colorectal cancer screening among older black 
men recruited from barbershops: the MISTER B trial. J Am J Public Health. 
2017;107(9):1433–40.

 50. DiClemente RJ, Crosby R, Kegler MC. Emerging theories in health promo-
tion practice and research: Strategies for improving public health. San 
Francisco, California: Jossey-Bass; 2002.

 51. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk 
J. Mixed method designs in implementation research. J Admin Policy 
Mental Health Mental Health Serv Res. 2011;38(1):44–53.

 52. Shelton RC, Dunston SK, Leoce N, Jandorf L, Thompson HS, Erwin DO. 
Advancing understanding of the characteristics and capacity of African 
American women who serve as lay health advisors in community-based 
settings. J Health Educ Behav. 2017;44(1):153–64.

 53. Shelton RC, Charles T-A, Dunston SK, Jandorf L, Erwin DO. Advancing 
understanding of the sustainability of lay health advisor (LHA) programs 
for African-American women in community settings. J Transl Behav Med. 
2017;7(3):415–26.

 54. Tagai EK, Scheirer MA, Santos SLZ, et al. Assessing capacity of faith-based 
organizations for health promotion activities. J Health Promot Pract. 
2018;19(5):714–23.

 55. Holtrop JS, Estabrooks PA, Gaglio B, Harden SM, Kessler RS, King DK, Glas-
gow RE. Understanding and applying the RE-AIM framework: clarifica-
tions and resources. J Clin Transl Sci. 2021;5(1):e126.

 56. Shelton RC, Chambers DA, Glasgow RE. An extension of RE-AIM to 
enhance sustainability: addressing dynamic context and promoting 
health equity over time. Front Public Health. 2020;8:501105.

 57. Hsieh FY, Bloch DA, Larsen MD. A simple method of sample size calcula-
tion for linear and logistic regression. J Stat Med. 1998;17(14):1623–34.

 58. Adedayo AK, Agunbiade DA. Parameter estimation and determination of 
sample size in logistic regression. J Math Stat. 2012;8(4).

 59. Whittemore AS. Sample size for logistic regression with small response 
probability. J J Am Stat Assoc. 1981;76(373):27–32.

 60. Fleiss JL. Design and analysis of clinical experiments. Canada: Wiley; 2011.
 61. Kehm RD, Yang W, Tehranifar P, Terry MB. 40 Years of Change in Age- and 

Stage-Specific Cancer Incidence Rates in US Women and Men. JNCI 
cancer spectrum. 2019;3(3). https:// doi. org/ 10. 1093/ jncics/ pkz038

 62. Institute NC. Cancer Stat Facts: Colorectal Cancer; 2021.
 63. Rahib L, Wehner MR, Matrisian LM, Nead KT. Estimated Projection 

of US Cancer Incidence and Death to 2040. J JAMA Network Open. 
2021;4(4):e214708–e214708.

 64. Leone LA, Allicock M, Pignone MP, et al. Cluster randomized trial of a 
church-based peer counselor and tailored newsletter intervention to 
promote colorectal cancer screening and physical activity among older 
African Americans. J Health Educ Behav. 2016;43(5):568–76.

 65. Tang TS, Nwankwo R, Whiten Y, Oney C. Training peers to deliver a church-
based diabetes prevention program. J Diab Educ. 2012;38(4):519–25.

 66. Austin S, Harris G. Addressing health disparities: The role of an Afri-
can American health ministry committee. J Soc Work Public Health. 
2011;26(1):123–35.

 67. Olaniran A, Smith H, Unkels R, Bar-Zeev S, van den Broek N. Who is a com-
munity health worker?–a systematic review of definitions. J Global Health 
Action. 2017;10(1):1272223.

 68. Hartzler AL, Tuzzio L, Hsu C, Wagner EH. Roles and functions of commu-
nity health workers in primary care. J Ann Fam Med. 2018;16(3):240–5.

 69. Allen JK, Dennison-Himmelfarb CR, Szanton SL, et al. Community Out-
reach and Cardiovascular Health (COACH) Trial: a randomized, controlled 
trial of nurse practitioner/community health worker cardiovascular dis-
ease risk reduction in urban community health centers. J Circ Cardiovasc 
Qual Outcomes. 2011;4(6):595–602.

 70. Abdel-All M, Putica B, Praveen D, Abimbola S, Joshi R. Effectiveness 
of community health worker training programmes for cardiovascular 
disease management in low-income and middle-income countries: a 
systematic review. BMJ open. 2017;7(11):e015529.

 71. Wells KJ, Luque JS, Miladinovic B, et al. Do community health worker 
interventions improve rates of screening mammography in the United 
States? A systematic review. J Cancer Epidemiol Prev Biomarkers. 
2011;20(8):1580–98.

 72. Bellhouse S, McWilliams L, Firth J, Yorke J, French DP. Are community-
based health worker interventions an effective approach for early diag-
nosis of cancer? A systematic review and meta-analysis. J Psycho Oncol. 
2018;27(4):1089–99.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.22034/APJCP.2018.19.7.1999
https://doi.org/10.1016/j.pec.2018.01.015
https://doi.org/10.1093/jncics/pkz038

	Community Health workers United to Reduce Colorectal cancer and cardiovascular disease among people at Higher risk (CHURCH): study protocol for a randomized controlled trial
	Abstract 
	Background 
	Design and methods 
	Discussion 
	Trial registration 

	Administrative information
	Introduction
	Background and Rationale {6a}
	Burden of colorectal cancer among African Americans
	Racial disparities in colorectal cancer screening
	Strategies to improve colorectal cancer screening uptake among African Americans

	Objectives {7}
	Aim 1: To compare the effect of SBIRT (intervention) to referral as usual (RAU) (usual care) on guideline-concordant CRC screening uptake
	Aim 2: To evaluate the effect of a culturally adapted Alive! program (CAP) incorporated into the intervention arm on dietary inflammation score (DIS)
	Aim 3: To evaluate the effect of CAP on changes in Life Simple-7 (LS7) scores
	Aim 4: To examine the multi-level contextual mechanisms and factors influencing CHW effectiveness, reach, and implementation of CRC screening uptake and CAP activities

	Trial design {8}

	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	General eligibility for participation in RCT
	Eligibility for CRC screening
	Exclusion criteria

	Informed consent {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Screening, brief intervention, and referral to treatment
	Culturally adapted Alive! program (CAP)
	Referral as usual

	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}
	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}
	Recruitment of community health workers
	Recruitment of churches and participants
	Recruitment of clergy
	Recruitment of clinical providers


	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Procedure for blinding {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Identify contextual factors that act as facilitators or barriers of CRC screening update (secondary outcome)

	Plans to promote participant retention and complete follow-up {11c}
	Plan for church and participant retention
	Plan for CHW retention

	Data management {19}
	Confidentiality {27}
	Patient information
	Paper assessments and files
	Electronic assessments
	Secure data transfer procedures
	Data access

	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Power analysis for Aim 1
	Power analysis for Aims 2 and 3
	Analysis for Aim 1
	Analysis for Aims 2 and 3

	Interim analyses {21b}
	Methods for additional analyses (e.g. subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participan-level data, and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating center and trial steering committee {5d}
	Composition of the data monitoring committee, its role and reporting structure {21a}
	Data safety monitoring plan

	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Monitoring study safety

	Plans for communicating important protocol amendments to relevant parties (e.g., trial participants, ethical committees) {25}
	Dissemination plans {31a}
	Community dissemination
	Study dissemination and implementation


	Discussion
	Trial status
	Acknowledgements
	References


