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Abstract

Background Black individuals in the United States (US) have a higher incidence of and mortality from colorectal
cancer (CRC) compared to other racial groups, and CRC is the second leading cause of death among Hispanic/Latino
populations in the US. Patient navigation is an evidence-based approach to narrow inequities in cancer screening
among Black and Hispanic/Latino patients. Despite this, limited healthcare systems have implemented patient navi-
gation for screening at scale.

Methods We are conducting a stepped-wedge cluster randomized trial of 15 primary care clinics with six steps of six-
month duration to scale a patient navigation program to improve screening rates among Black and Hispanic/Latino
patients. After six months of baseline data collection with no intervention we will randomize clinics, whereby three
clinics will join the intervention arm every six months until all clinics cross over to intervention. During the interven-
tion roll out we will conduct training and education for clinics, change infrastructure in the electronic health record,
create stakeholder relationships, assess readiness, and deliver iterative feedback. Framed by the Practical, Robust
Implementation Sustainment Model (PRISM) we will focus on effectiveness, reach, provider adoption, and implemen-
tation. We will document adaptations to both the patient navigation intervention and to implementation strategies.
To address health equity, we will engage multilevel stakeholder voices through interviews and a community advisory
board to plan, deliver, adapt, measure, and disseminate study progress. Provider-level feedback will include updates
on disparities in screening orders and completions.

Discussion Primary care clinics are poised to close disparity gaps in CRC screening completion but may lack

an understanding of the magnitude of these gaps and how to address them. We aim to understand how to tailor

a patient navigation program for CRC screening to patients and providers across diverse clinics with wide variation

in baseline screening rates, payor mix, proximity to specialty care, and patient volume. Findings from this study will
inform other primary care practices and health systems on effective and sustainable strategies to deliver patient navi-
gation for CRC screening among racial and ethnic minorities.
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Contributions to the literature:

» Research shows that patient navigation programs can
reduce cancer screening disparities, but the scale of
such programs is limited.

e Our study builds on the NCI Cancer Moonshot’s
Accelerating Colorectal Cancer (CRC) Screening and
follow-up through Implementation Science (ACCSIS)
eight studies to provide additional context for scal-
ing CRC navigation specifically focusing on Black and
Hispanic/Latino populations across a diverse urban
healthcare system.

» Our protocol specifies exact training protocols and data
collection systems separately for intervention modifica-
tions and implementation strategies to capture the full
scope of any changes to inform future programs.

Background

The United States Preventative Service Task Force (USP-
STF) recommends that all people aged 45-75 years old
receive colorectal cancer (CRC) screening. Common
methods to complete screening include stool-based
tests such as those that look for blood and DNA (every
3 years), blood only (annually), or colonoscopy, a proce-
dure performed in a clinical setting (every 10 years if nor-
mal screening or as follow up to a positive stool sample
test) [1]. Despite convincing evidence that CRC screening
can prevent CRC mortality by preventing or detecting
cancer in early stages, there are challenges to achiev-
ing the 2030 healthy people goal to increase screening
to 68.3% of the population compared to the 2021 rate of
58.7% [2].

In addition to increasing overall screening rates, to
advance health equity there is an urgent need to address
the disparities in screening rates and navigation to fol-
low up care by race and ethnicity. In the United States
(US) CRC is the second leading cause of cancer death for
Hispanic/Latino people, [3, 4] yet in 2021, only 50.8% of
Hispanic/Latino screening-eligible adults reported up-
to-date CRC screening relative to 60.9% and 61.1% for
non-Hispanic White and Black people, respectively [5].
Hispanic/Latino individuals often cite cultural deterrents
from screening including stigma, fear, embarrassment,
and a perception that only males need screening [6-8].
Hispanic/Latino immigrants in particular may be faced
with lack of services in their native language, reduced

access to employer-provided health insurance, or lim-
ited time off from work, ultimately leading to reduced
healthcare access [9]. Despite higher screening rates than
Hispanic/Latino individuals, Black individuals in the US
are at increased risk of being diagnosed with CRC, [3]
and have increased mortality from CRC compared to
other racial and/or ethnic groups [10]. A recent simu-
lation study demonstrated that CRC incidence differ-
ences between Black and White populations are driven
by screening disparities [11]. Experiences of discrimina-
tion [12] and low trust due to historical medical racism
are often cited by Black individuals as a barriers to timely
CRC screening and any necessary follow-up care [13, 14].

Previous research demonstrates that patient navigation
narrows inequities across the cancer care continuum,
[15] including gaps in screening among Black and His-
panic/Latino patients [16—23]. Still, despite strong evi-
dence that patient navigation improves CRC screening
uptake, there is limited implementation of patient naviga-
tion, even within integrated healthcare systems. Primary
care clinics are an ideal venue to deliver patient naviga-
tion to advance equitable screening rates given that there
is ongoing patient contact which may increase trust as
well as opportunities for closing the loop on screening
completion, as well as provider and healthcare system-
based incentives linked to quality metrics. Clinics con-
sidering patient navigation for CRC screening may need
to design programs differently by clinic characteristics
(patient demographics or payors, clinic location, elec-
tronic health record capabilities, volume of providers
and staff turnover or training programs). Thus, tailored
implementation strategies may be needed to enable deliv-
ery across different primary care clinics to advance equi-
table delivery.

Current study

This study’s primary objective is to determine the effec-
tiveness of the CRC screening patient navigation pro-
gram for navigating Black and Hispanic/Latino patients
in 15 primary care clinics using a stepped-wedge cluster
randomized clinical trial. The study was named “Sup-
porting ColoREctal Equitable Navigation’, or SCREEN.
Given the established effectiveness of patient navigation
for increasing CRC screening and a desire to measure
implementation strategies across multiple settings, we
did not employ a parallel cluster randomized trial, but
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rather selected a stepped wedge design so that all clinics
eventually receive the intervention. We will simultane-
ously describe implementation strategies and protocol
adaptations across 15 participating primary care sites.
We hypothesize that our patient navigation program will
increase CRC screening rates and decrease CRC screen-
ing disparities among Black and Hispanic/Latino individ-
uals receiving primary care. We also anticipate that the
intervention will show high acceptability, feasibility, and
appropriateness from multilevel stakeholders, but that
clinics will have different preferences for implementation
strategies. The study was registered in clinicaltrials.gov
(NCT06401174) on May 3rd, 2024.

Methods

Formative work

The proposed intervention stems from a current hos-
pital-based primary care navigation program within
the integrated healthcare system that is based on the
New Hampshire Colorectal Cancer Screening Program
(NHCRCSP) [24]. As part of our study to adapt and
scale this program with a particular focus on advancing
health equity, we engaged in formative work to ensure
a contextual and culturally-responsive design. We thus
conducted interviews with healthcare system physicians
and advance practice practitioners, as well as operational
leaders and clinic managers, to identify perceived bar-
riers and opportunities to support patient navigation
workflows across diverse settings. We also interviewed
Black and Hispanic/Latino patients who were eligible
for CRC screening to understand knowledge, concerns,
barriers, facilitators, and recommendations regarding
CRC screening. Interview findings are beyond the scope
of the protocol paper and will be reported elsewhere. In
addition, we assembled a Community Advisory Board
(CAB) for this study composed of five community-based
organizations and advocacy groups, and separately cre-
ated an advisory board of patient representatives who are
between the ages of 45-75 and self-identify as Black or
Hispanic/Latino. The advisory boards will meet monthly
for the first three months to provide feedback on the
study design, navigation protocol, progress, and to aid
in setting priorities and centering the needs of Black and
Hispanic/Latino people in the DC area and then tran-
sition to quarterly meetings all together with interim
check-ins with stakeholders as needed.

Conceptual frameworks

This study’s conceptual framework is centered on the
Practical, Robust Implementation and Sustainment
Model (PRISM) [25] and applies the Cancer Preven-
tion and Control Research Network’s (CPCRN) nine
health and racial equity principles [26, 27]. To improve
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CRC screening rates among Black and Hispanic/Latino
patients, we will involve stakeholders, clinics and patients
in the development, adaptation, and evaluation of the
CRC screening patient navigation intervention (Fig. 1).
Based on the PRISM components we will evaluate the
intervention effectiveness (comparing the number and
percentage screened in the intervention vs control condi-
tions), adoption (number of providers referring to navi-
gation), reach (number of patients referred out of those
who are eligible overall and by intersectional patient
characteristics such as age, insurance, and language pref-
erence), and implementation (adaptations made dur-
ing study delivery, fidelity, qualitative feedback on the
program). We will also describe the implementations
strategies employed to understand expanded opportu-
nities for scaling this evidence-based CRC screening
patient navigation intervention across diverse settings.
We apply the nine CPCRN health and racial equity prin-
ciples (Table 1) through engagement with our Advisory
Board (capacity building, understanding community pri-
orities, establishing transparent relationships) and with
a system level approach to investigating and addressing
disparities (exploring systems and root causes of cancer
disparities, prioritizing sustainability of research benefits,
center racial equity, engage in equitable data collection,
analyses, interpretation, and dissemination) and partner-
ship with the National Committee on Quality Assurance
(NCQA) to assess and suggest best practices for commu-
nity engagement in this type of work.

Clinic eligibility and recruitment

During study planning we met with primary care lead-
ership within the healthcare system to ensure buy in for
the proposed approach. To select primary care clinics
for participation, we reviewed baseline screening rates
overall and by race/ethnicity, patient volume, geographic
location, and overall clinic percentage of patients with
Medicaid. Given significant diversity in these character-
istics across the healthcare system we sought to engage
clinics that either had a lower than median overall
screening rate, or an identified disparity in screening by
key factors such as race (compared to White), ethnicity
(Hispanic/Latino) or payor (compared to private insur-
ance). We purposively selected a list of 20 primary care
clinics to oversample our primary population of Black
and Hispanic/Latino patients due for CRC screening
and engaged with primary care leadership to confirm
the appropriateness of our proposed list and to ensure
buy in. We then conducted outreach by email, includ-
ing engaging our clinical co-investigators to reach out to
the 20 clinic leads and offering to meet with clinic rep-
resentatives to discuss the study until a total of fifteen
clinics agreed to participate. Only one clinic declined
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Fig. 1 PRISM-based Conceptual Framework for SCREEN

participation due to staffing turnover. We stopped pursu-
ing the recruitment emails once we reached our target of
fifteen clinics. Included clinics are listed on the clinical-
trials.gov website page.

Cluster-randomized controlled trial

The statistician (MM) will randomize all clinics strati-
fied by clinic size (categorized as small, medium, large
number of Black and Hispanic/Latino patients due for
screening) into five, six-month steps (three clinics per
step) (Fig. 2). In the stepped wedge design, after a six
month baseline period where all clinics are in the con-
trol arm, clinics will cross-over to the intervention con-
dition in sequential, staggered fashion with three clinics
per step until all clinics have received the intervention. In
each step, clinics randomized to intervention will receive
focused implementation support for six months to tailor
the patient navigation program. After the six-month step,
clinic patients will continue to receive navigation and
providers will continue to receive reminders and commu-
nication, but feedback will move to a quarterly cadence.

Intervention arm core clinic components

Overarching strategies are outlined in Table 2. Once
the clinic is assigned to the intervention arm, they will
be asked to designate two clinic champions per clinic
including one physician or advanced practice pro-
vider (APP) and one person who would manage daily
workflows such as a practice manager or senior medical
assistant. These individuals will complete a survey on
organizational readiness to change [28]. Champions will
also answer basic questions about workflow related to
CRC screening. Within the first month of rolling out the
program at a new clinic the patient navigators and study
team members will schedule a site visit to review pro-
ject goals including cultural tailoring and relevance for
Black and Hispanic/Latino populations, provide provider
and patient facing materials about the navigation pro-
gram, and complete any baseline clinic level assessments
that may affect how the navigation program is delivered.
Providers will be asked to refer Black and Hispanic/
Latino patients age 45 to 75 years old who have previ-
ously missed screening or require assistance to complete
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Table 1 Application of health and racial equity principles in the Cancer Prevention and Control Research Network

Principle

Study Delivery

Engage in power-sharing and capacity building with partners

Address community priorities through community engagement and co-
creation of research

Explore and address the systems and structural root causes of cancer
disparities

Build a system of accountability between research and community
partners

Establish transparent relationships with community partners

Prioritize the sustainability of research benefits for community partners

Center racial equity in cancer prevention and control research

Engage in equitable data collection, analysis, interpretation, and dissemi-
nation practices

Integrate knowledge translation, implementation, and dissemination
into research plan

Discussions with community organizations and grassroots leaders in appli-
cation development around existing programs, gaps, and community
engagement

In application development, identification of how the proposal could sup-
port partners in achieving their health equity objectives, and ongoing input
on navigation approach through the community advisory board

Formative work in first six months of project including interviews to better
understand multi-stakeholder perspectives on systems and structural
causes of disparities in CRC screening

Commitment to existing partners (e.g. Federally Qualified Health Centers)
to utilize health system resources to navigate patients who need follow
up care in the healthcare system and to optimize data sharing

We have formal contracts with our community partners documenting
responsibilities, expectations, and benefits to participation, we will promote
community partner engagement in dissemination

Engaging health system leadership and National Committee for Quality
Assurance (NCQA) to focus on sustainability including capacity for naviga-
tion referrals from community partners and will work closely with our com-
munity advisory board on how to benefit community partners

Study designed to include Black and Hispanic/Latino individuals, histori-
cally marginalized populations that have worse screening rates and/or CRC
outcomes than their white counterparts

NCQA will help guide the analytic plan, synthesis, and dissemination
of results; team will conduct reflexive participant collaboration to interpret
results with advisory board

Distribute results through traditional channels such as conferences

and peer review publications, as well as through community events

and direct to patients; we will send ongoing project updates out to stake-
holders; we will present to the Health Equity Leaders Coordinating Council
which includes executive sponsors and champions for health equity
within the healthcare system

screening due to transportation, stigma, health literacy,
or other barriers.

During the six-month active support period, the
study team will review weekly data and will reach out
to clinics if two sequential weeks of continuous data
during the six-month of active support period show
that providers are not referring eligible patients to
navigation in order to meet the minimum sample size
of 20 patients per clinic per six months. We will meet
with the clinical champions first and if needed will
conduct additional site visits to troubleshoot, develop
additional supportive materials, or consider how com-
munication or reminders through the electronic health
record (EHR) might be needed to support referrals to
patient navigation. Conversely, it is possible that we
will receive too many referrals, whereby it appears
that providers are referring everyone due for screening
rather than those who have a history of not complet-
ing screening or identified barriers to screening. If this
is the case, we will consider providing decision sup-
port tools for triaging who needs referral or creating a
system within our team to stratify intensity of support
based on the number of previous referrals/orders that

were incomplete or identification of social needs in the
medical record.

The research team will review data bi-weekly and
communicate with the clinical champions at least
monthly during the initial six months in the inter-
vention arm. This data will include progress of CRC
patient navigation referrals and completion of screen-
ing. After the six-month intensive support, they will
receive quarterly updates on CRC screening comple-
tion rates overall and by provider, broken down by
patient race/ethnicity.

Intervention arm optional clinic components

Additional clinic level implementation strategies may
take different forms for each clinic in terms of ancillary
supports or frequency of feedback and iterative refine-
ment. These optional strategies including additional
approaches to engaging patients, clinic assessments
and tailoring, audit and feedback loops. Examples
of optional supports include customized tracking of
referrals or orders, appointments, and test results, tai-
loring patient or provider communication strategies,
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Fig. 2 Stepped-wedge study design: Schedule of events for clusters to start the intervention

Table 2 Example implementation strategies

Strategy category Individual strategy

Study application

Evaluative and iterative

Audit and provide feedback

Develop stakeholder relationships  Build a coalition

Engage consumers
ence

Change infrastructure Change record systems

Train and educate stakeholders

Assess for readiness and identify barriers and facilitators

Intervene with patients to enhance uptake and adher-

Conduct educational meetings with stakeholders

Clinic level assessments upon joining the intervention
arm

Utilize internal dashboard to provide regular updates
on CRC screening by race/ethnicity to providers
within intervention clinics

Work with the community advisory board to understand
root causes of disparities, review proposed intervention
materials, ongoing review to best serve community
members

Conduct formative interviews with patients and collect
ongoing feedback on experiences with intervention;
outreach by phone and patient portal

Utilize OMOP Common Data Model to define outcome;
create referral orders specific to individual primary care
sites

Meet with clinical champions including physicians

and administrators to review project goals and solicit
feedback; engage system leadership

additional site visits, educational materials, and rapid
reviews of specific patient panels and process met-
rics for quality improvement. The optional arm com-
ponents will be closely tracked by the research study
team.

Patient navigation- Patient-level component

Patient eligibility and initial CRC outreach

Patients will be eligible if they are 45 to 75 years old,
identify as Hispanic/Latino and/or Black, are not up to
date on CRC screening recommendations, and have had
at least one primary care visit at the included clinics in
the past 365 days. The target population of patients who
are due for screening is intended to align with the qual-
ity metrics relevant to CRC screening in the healthcare
system. While we are not limiting to annual well vis-
its, we will conduct sensitivity analyses to understand
how reason for a visit affects screening referral, naviga-
tion referral, or completion outcomes. For clinics in the

intervention phase, the provider will have the option
to refer patients to navigation. Two days prior to their pri-
mary care appointment, patients will receive a reminder
via text message indicating that their CRC screening is
due and encouraging them to talk to their doctor about
CRC screening.

Patient navigation strategy
For colonoscopy we adapted a patient navigation program
our team (ML & JT) conducts at a single hospital-based
primary care clinic which utilizes the evidence-based
NHCRCSP. The home-based stool tests navigation strat-
egy was informed by relevant NHCRCSP strategies and
materials, the Cologuard navigation program offered by
the manufacturer Exact Sciences, and our team’s current
patient navigation program (Table 3).

We reviewed existing literature, [29] community and
national organizations’ resources, [30-39], obtained
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Colonoscopy

Stool Test (FIT or Cologuard)

Topic 1. Engagement, CRC Screening Education and Barrier Assessment
(3-5 days of navigation assignment)
Navigator follows up about patient’s consult appointment

Topic 2. Prep Education and Barrier Resolution (2 weeks prior procedure)
Topic 3. Prep Review and Re-Addressing Barriers (5-7 days prior proce-
dure)

Topic 4. Assessment of Prep and Confirmation of Test Day Details (2-3 days
prior to procedure)

Topic 5. Follow-up, patient understanding of results and next steps

(1-2 weeks after procedure)

Topic 1. Engagement, CRC Screening Education and Barrier Assessment
(within 5 days of navigation assignment)

Topic 2: Kit Confirmation and Barrier Resolution (1 week after ordering kit)

Topic 3. Re-addressing Barriers (if results are not back after 2 weeks
of ordering kit)

Topic 4. Follow-up about results and next steps
Patients with positive test results are navigated for colonoscopy

feedback from our CAB, formative stakeholder inter-
views, and research team to identify relevant cultur-
ally sensitive materials and tailor our patient navigation
materials and implementation strategies. We will main-
tain an emphasis on patient decision-making about the
different types of CRC screening (where appropriate)
and how to address cancer stigma when talking about
CRC screening. Patient navigators will assess social and
practical barriers affecting completion of CRC screen-
ing including language, health literacy, medical trans-
portation, or financial instability. To address patients’
barriers for completing CRC screening, we will create
a list of available community resources (e.g. transporta-
tion) for the clinics assigned to the intervention arm to
assist in CRC screening completion.

All navigators will be trained and supervised by a
registered nurse with expertise in patient navigation
for CRC screening (ML). Informed by the NHCRCSP
Patient Navigation Training, [40] the navigators will
complete training for CRC screening during the first
four weeks of hire (Table 4).

Patient feedback

At the end of the navigation, for quality improvement
purposes, patients will be asked to complete a Patient
Satisfaction Survey with Likert scale responses for over-
all satisfaction, specific program components, and like-
lihood of recommending the program to friends and
family.

Measures and outcomes

Primary outcome

Our primary effectiveness outcome is clinic-level CRC
screening completion rates every six-months for Black
and Hispanic/Latino patients aged 45 to 75 years old
comparing intervention and control conditions (within
and across clinics). Our grant partner, the National Com-
mittee on Quality Assurance (NCQA) will lead transla-
tion of the HEDIS® colorectal cancer screening (COL)

quality measure from the Fast Healthcare Interoperabil-
ity Resources data model into the Observational Medical
Outcomes Partnership (OMOP) common data model,
supporting efficient, reliable, outcome measurement to
support translation of findings into policy-aligned prac-
tice. This will include development of all existing COL
cohort definition in ATLAS, [41] creation of the ATLAS
concepts (using the HEDIS Value Set Directory as a pri-
mary reference, without external publication or replica-
tion of those value sets), and creation of the COL artifacts
for implementation in the MedStar Health dataset. Defi-
nitions and concepts will undergo iterative review with
both NCQA and MedStar Health teams to ensure accu-
racy and implementation feasibility. These Observational
Health Data Sciences and Informatics query definitions
can be run at any institution and will be made publicly
accessible. All data on completion of CRC screening by
race and ethnicity will be extracted from the EHR under
a HIPAA waiver. We will also consider intersectional
characteristics of participants such as age and payor in
addition to race and ethnicity. We will compare EHR data
extracted manually to follow quality metric standards
with data obtained through the OMOP Common Data
Model to cross-validate results.

Secondary outcomes

We will also assess implementation outcomes including
reach and adoption of the culturally tailored navigation
intervention. Reach will be assessed as the percentage of
eligible Black and Hispanic patients at each clinic who
received a referral for navigation, and of those referred,
who engaged with navigation. While we will look at
overall reach, we will also calculate the number of peo-
ple referred among those who have previously failed to
complete screening referrals/orders to better understand
navigation referral for those who are at higher risk of
non-compliance. We will consider intersectional factors
affecting reach such as patient insurance, age, race/eth-
nicity, and primary language. Adoption will be assessed
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Areas Activities

Research
Computer, phone, and documents

- CITI trainings (includes HIPAA and confidentiality)
+ EHR access and documentation training

+ Navigation monitoring (REDCap) access and training

+ Scheduling access and training

« Endoscopy software access and training for different Gl clinics

« Cell phone use and voice mail
- Language line training

CRC screening

« Review Screen for Life materials

+ Review CDC colorectal cancer website

- Full review of USPSTF guidelines

- Comprehensive overview of CRC screening and surveillance, including details of screening test options

and patient risk assessment

+ Review Fight Colorectal Cancer CRC screening pre-recorded webinars (Prep recommendations, CRC screen-
ing, and CRC screening among African American and Medically Underserved Communities)
« Basic pathology overview by an experienced nurse navigator

- FIT training by PCP provider

+ Cologuard training by Exact Sciences

Navigation

- Review available supportive services (e.g. translation, transportation)
- Shadow experienced navigators
- Motivational interviewing training

- Cultural Humility & Language Access Training

« Learn about tricks for successful stool-test sample and bowel prep

- Enroll and participate in DC Primary Care Association for peer group navigation training webinars
- Physician Data Query (PDQ) Cancer Information for Health Professionals

- National Colorectal Cancer Roundtable Messaging Guidebooks

Clinics
Supervision

+ Observe consult and colonoscopy at a Gl clinic
- Navigator trainee will begin making patient calls with experienced navigator observing to provide feedback

- Ongoing feedback to trainees via weekly group supervision

by the percentage of providers who referred eligible
patients for navigation. Each of these outcomes will also
be examined separately for Black and Hispanic/Latino
patients.

We will solicit feedback from clinical champions both
on patient navigation and the implementation strategies
(engaging patients, clinic assessments and tailoring, audit
and feedback loops) via annual surveys. Surveys will
include questions on acceptability, feasibility, and appro-
priateness using a validated 12-item scale, [42] the Clini-
cal Sustainability Assessment Tool, [43] questions on
satisfaction with the SCREEN programs, and suggestions
for improvement. At the end of the trial, we also will con-
duct interviews with one or two representatives from
each clinic site to understand how the intervention and
implementation strategies addressed or failed to address
contextual barriers to navigation implementation.

To track changes to the implementation strategies,
or clinic-level delivery of navigation, we will adopt the
Longitudinal Implementation Strategy Tracking Sys-
tem (LISTS, Table 4) [44], which incorporates imple-
mentation science strategy reporting and specification
standards, [45] and the framework for documenting
modifications to implementation strategies (FRAME-IS),
[46] to understand how an intervention is being deliv-
ered and iteratively adapted across diverse settings. These

methods will support the documentation of the imple-
mentation strategies so that we can better understand
implementation of a patient navigation program for his-
torically underserved populations across clinics with dif-
ferent baseline characteristics.

Navigation fidelity Navigators will track phone calls in
REDCap [47]. The REDCap form will include a struc-
tured list of key components that should be covered by
type of phone call (Supplemental Table 1), and the nav-
igator will select each of the key components that were
covered in the phone call. We will also conduct fidel-
ity checks of navigation bi-annually by a research team
member observing a randomly selected 5% of phone calls
with a structured checklist to record fidelity to the pre-
scribed intervention.

Patient-level We will conduct online surveys in years 2
and 4 across all 15 clinics to understand patient experi-
ences of care using the Discrimination in Medical Set-
ting Scale [48] via REDCap. At Year 2, we will survey
20 patients per clinic (n=300) who have not undergone
navigation and in Year 4 we will survey 20 patients per
clinic (#=300) who completed navigation. In Year 4, we
will also include a survey about acceptability of the navi-
gation and open-ended questions about the navigation
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experience and appropriateness of cultural tailoring.
During the intervention phase in Years 2 to 4, we will
interview 10—15 patients a year who complete navigation,
to understand experiences in navigation and to get feed-
back on the intervention.

Data analysis plan

Baseline characteristics of the patients in the interven-
tion and control groups will be summarized first in a
traditional way (intervention vs control) using means,
standard deviations for continuous variables and fre-
quencies and percentages for categorical variables.
Exploratory descriptive analyses will also be conducted
using clinic level data for six-month periods to examine
patient characteristics to ensure a balanced design in an
intent-to-treat (ITT) framework. Initial comparisons
between the intervention and control groups will be done
using two-sample test statistics such as t-test and Chi-
square as appropriate. The effectiveness of the interven-
tion will be assessed based on the primary patient-level
outcome, screening completion, which is measured as a
binary variable indicating whether a patient identified as
“due for screening” completed CRC screening, and will
be analyzed using Generalized Linear Latent and Mixed
Models [49] suitable for categorical, ordered or count
outcomes with random effects at multiple levels since
observations will be nested in clinics and clinics will be
exposed to intervention at different time points. The
model will include a treatment indicator, a fixed effect
for time (steps) and their interactions to account for the
potentially confounding effect of varying crossover time-
points for clinics. The model will also include patient
characteristics (Black or Hispanic/Latino, age, sex, payor)
as well as random effects for clinics. Secondary patient
and clinic level outcomes will be described and compared
between intervention and control groups using the meth-
ods described earlier. We will also include Area Depriva-
tion Index in the models as appropriate, calculated based
on 2020 census data. Analyses will be conducted in Stata
or R. All analyses will consider sex as a biological variable
and race as a social construct.

The study was powered to detect a significant differ-
ence in the CRC screening rates between Black and His-
panic/Latino patients who receive navigation services
and those who do not receive navigation. The design con-
sists of 15 clusters and 6 steps (one baseline all clusters
in control condition+5 intervention steps) of six-month
duration where 3 clusters will switch to intervention
every 6-month. A sample size of an average of 120 par-
ticipants (60 intervention and 60 control) per cluster and
an average of 20 participants per cluster/step will achieve
80% power with 1800 participants (900 navigation and
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900 control participants) to detect a conservative 10-per-
centage point difference in the primary outcome measure
of CRC screening completion. The navigation interven-
tion is expected to increase the screening rate from an
average 60% (current data across clinics) to an average
of 70%. The test statistic used was the two-sided Wald
Z-test, the intra-class correlation (ICC within-clinic) was
assumed to be 0.05 and the Type I error was 0.05. Sample
size calculations were conducted in PASS 15 [50]. Since
the navigation will be applied to all referrals and we will
obtain screening completion data from EHR, this sam-
ple size will be considered as the minimum number of
patients to achieve the anticipated effect size.

Discussion

The described patient navigation CRC screening protocol
is intended to address the disparities in CRC screening
uptake among the Black and Hispanic/Latino popula-
tion. While patient navigation is known to improve CRC
screening among Black and Hispanic/Latino people, [51]
more research is needed to understand the implementa-
tion strategies needed to promote uptake of navigation
and active CRC screening outreach. By using longitu-
dinal implementation strategy tracking, this project we
will provide unique and insightful data on adaptation to
scaling patient navigation for CRC screening across 15
diverse primary care clinics, and will help elucidate how
this CRC screening navigation program can scale to addi-
tional settings or preventative programs.

Our study comes at a time of both overall healthcare
system and national interest in increasing CRC screen-
ing rates. Within our healthcare system there is grow-
ing attention to identifying and addressing disparities
in access to care, including CRC screening as a metric
of interest. At the national level, as part of the Cancer
Moonshot, the National Cancer Institute has funded an
initiative called Accelerating CRC Screening and Fol-
low up through Implementation Science including eight
research projects across the nation to target implementa-
tion of multi-level evidence-based programs [52]. These
secular changes and emerging findings will be moni-
tored by the study team and any emerging programs or
trends will be accounted for via study process documen-
tation and where needed post-hoc in analyses looking at
changes over time.

Patient navigation programs have shown to be one of the
most effective strategies to improve CRC screening uptake
among the Black and Hispanic/Latino population, in addi-
tion to interventions that address structural barriers such
as transportation or employment/scheduling concerns
by providing stool-based kits [16, 22, 53]. Comprehensive
activities through the core navigation intervention include
patient CRC screening education and reminders, assessing
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and providing resources for CRC screening barriers, sup-
porting and motivating patients, scheduling appointments
for patients, and guiding patients through screening com-
pletion. As part of this intervention, we will also facilitate
stool-based kits in-clinic and by mail, use culturally sensi-
tive CRC screening education materials (videos and flyers),
and receive ongoing feedback from our advisory boards.
Centered on patient navigation, this intervention also
incorporates different clinic protocols to optimize CRC
screening outcomes [54].

This protocol is poised to make a significant contri-
bution to the literature on implementation of evidence-
based approaches using multilevel strategies to scale
navigation delivery with both rigorous randomized
design and health equity focused solicitation of stake-
holder input. Still, we anticipate some possible chal-
lenges during the study. If we do not receive the expected
number of clinic referrals, we will work with the clinics
to outline who should be referred to the navigation pro-
gram (e.g. using EHR-generated lists to identify failure
to complete stool-based screening within 60 days). If a
clinic decides to stop their participation in this interven-
tion prior to intervention step, we will document this and
move forward without replacing the clinic. Following the
ITT principle, we will still obtain screening data for that
clinic from the EHR and use the randomization assign-
ment for that clinic as planned. There are also estab-
lished limitations to EHR data, including challenges in
identifying orders for stool tests and documented com-
pletion of results. We used the baseline period to verify
EHR data extraction code with quality control review
by clinical experts. We also are working with NCQA on
developing OMOP code to verify results. We anticipate
that through ongoing quality control we will be able
to describe and remedy most of the EHR challenges in
defining outcomes.

In the final project year NCQA will co-lead synthesis
of study results, focusing on the translation of findings to
national quality improvement efforts. Specifically, NCQA
will evaluate the study’s community engagement and
intervention approach and identify how this approach
can scale to broader national implementation through
existing policy and payment mechanisms. Grant-funded
community-based research efforts are frequently cri-
tiqued for their high susceptibility to funding cycles, with
efforts stalling when research funding runs out. To ensure
sustainability, efforts must be integrated into programs,
systems, and payment models for care. First, NCQA will
work with members of the CAB to identify key criteria
of success from the community perspective for engaged
intervention design. Second, NCQA will evaluate exist-
ing national quality programs (measures, standards)
at the health system and health plan levels, identifying
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how elements of the intervention strategy align or differ
from these standards. Third, NCQA will review the study
tracking logs including implementation strategies to
inform how navigation delivery worked in real world set-
tings. Finally, NCQA will assess and describe strategies,
in this policy environment, for health care systems to
effectively resource and implement community-informed
methods for CRC screening that prioritize success crite-
ria as identified by community partners.

Conclusion

To advance health equity we must design studies to
target disparities in colorectal cancer screening and
promote fairness and social justice. We anticipate that
results of this project will have implications within our
healthcare system for sustaining funding for patient
navigation programs and that lessons learned through
process evaluation will inform other primary care sys-
tems looking to implement similar programs.
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