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Abstract

Background Mailed fecal immunochemical test (FIT) outreach and patient navigation are evidence-based prac-
tices shown to improve rates of colorectal cancer (CRC) and follow-up in various settings, yet these programs have
not been broadly adopted by health systems and organizations that serve diverse populations. Reasons for low adop-
tion rates are multifactorial, and little research explores approaches for scaling up a complex, multi-level CRC screen-
ing outreach intervention to advance equity in rural settings.

Methods SMARTER CRC, a National Cancer Institute Cancer Moonshot project, is a cluster-randomized controlled
trial of a mailed FIT and patient navigation program involving 3 Medicaid health plans and 28 rural primary care prac-
tices in Oregon and Idaho followed by a national scale-up trial. The SMARTER CRC intervention combines mailed FIT
outreach supported by clinics, health plans, and vendors and patient navigation for colonoscopy following an abnor-
mal FIT result. We applied the framework from Perez and colleagues to identify the intervention's components
(including functions and forms) and scale-up dissemination strategies and worked with a national advisory board

to support scale-up to additional organizations. The team is recruiting health plans, primary care clinics, and regional
and national organizations in the USA that serve a rural population. To teach organizations about the intervention,
activities include Extension for Community Healthcare Outcomes (ECHO) tele-mentoring learning collaboratives,

a facilitation guide and other materials, a patient navigation workshop, webinars, and individualized technical assis-
tance. Our primary outcome is program adoption (by component), measured 6 months after participation in an ECHO
learning collaborative. We also assess engagement and adaptations (implemented and desired) to learn how the mul-
ticomponent intervention might be modified to best support broad scale-up.

Discussion Findings may inform approaches for adapting and scaling evidence-based approaches to promote CRC
screening participation in underserved populations and settings.

Trial registration Registered at ClinicalTrials.gov (NCT04890054) and at the NClI's Clinical Trials Reporting Program
(CTRP no.: NCI-2021-01032) on May 11, 2021.
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Contributions to the literature

o This research describes a way to scale up a complex
colorectal cancer screening outreach in organizations
that want to improve cancer screening rates in rural
populations. Scaling up means that the approach is
flexible enough to work in different types of organiza-
tions that either provide health care to people or part-
ner with healthcare providers.

» We describe how we teach organizations about mailing
fecal tests to their populations and navigating patients
to colonoscopies.

» We describe how we will measure if we succeed in
sharing the approach with these organizations so oth-
ers can learn from our study methods.

Background

Colorectal cancer (CRC) is the third largest cause of can-
cer deaths in the USA despite the availability of highly
effective screening that can reduce mortality and mor-
bidity [1-3]. Mailed fecal immunochemical test (FIT)
outreach and patient navigation are evidence-based prac-
tices shown to improve rates of CRC screening in various
settings. Multiple systematic reviews and meta-analysis
of mailed FIT outreach have reported average improve-
ments in CRC screening of 22-28 percentage points
[4-8]; this approach also reduced disparities in CRC out-
comes between Black and non-Hispanic White popula-
tions in a large integrated system [9]. Patient navigation,
in which a trained individual assesses patient barriers and
delivers tailored educational and emotional support, can
further address barriers to screening [7, 10-12]. A recent
meta-analysis of patient navigation programs for CRC
screening showed a 64% relative improvement over usual
care [13]. Nevertheless, neither mailed FIT outreach nor
patient navigation have been broadly adopted by health
systems and organizations that serve rural and Medicaid
populations.

The reasons for low adoption are multi-factorial.
Some health systems have limited information technol-
ogy resources or infrastructure to identify patients who
are eligible for CRC screening and track key outcomes
[14, 15]. Limited electronic health record (EHR) data
can cause difficulties in identifying and targeting patient
populations for interventions [16—18]. Another key bar-
rier in many under-resourced health systems is a lack of
adequate staffing. High staff or leadership turnover can
lead to restructuring the organization and many addi-
tional hours for training new staff [16, 19, 20]. Another
common barrier is the time required for staff to imple-
ment a centralized outreach program, particularly using
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patient navigation as part of it [21-23]. For a program
like the centralized mailed FIT program described
above, organizations relied on existing staff with various
roles to implement the program components, causing
extra time burden with other competing work priori-
ties [16, 24]. Furthermore, while ultimately cost-effective
[25, 26], patient navigation and mailed FIT require ini-
tial financial investments and can thus be perceived as
costly and unsustainable in resource-limited settings
[21, 22]. Budget impacts range from US $25.50 more per
patient for FIT completion navigation compared to usual
care [27] to US $275 or more per patient for navigation
through completion of all screening [25]. For complex,
multi-level interventions such as these, approaches are
needed to introduce both the scientific evidence and
implementation strategies to organizations in a way that
encourages adoption.

A pragmatic trial tested the implementation, effective-
ness, and maintenance of a mailed FIT test and patient
navigation program to improve rates of CRC screening
and follow-up in clinical practices serving rural Medic-
aid enrollees [10]. While spreading an evidence-based
practice such as this one involves replicating that practice
in additional similar organizations, we want to examine
ways to “scale up” a multi-level intervention to different
types of organizations and addressing system issues that
arise during full-scale implementation [28—30]. Here, we
describe the protocol for a scale-up study that is rolling
out a mailed FIT and patient navigation intervention to
rural organizations and studying effective approaches
for scaling up a complex, multi-level intervention. We
describe how we identified the intervention’s core func-
tions [31] and present the design for the evaluation of
scale-up activities.

Methods

This paper describes the scale-up protocol of the
SMARTER CRC project, a two-phase study that includes
a pragmatic trial followed by a scale-up trial. SMARTER
CRC is being conducted as part of the National Cancer
Institute-funded Accelerating Colorectal Cancer Screen-
ing and Follow-up through Implementation Science
(ACCSIS) consortium [32]. The overall aim of ACCSIS
is to conduct multi-site, coordinated, transdisciplinary
research to evaluate and improve CRC screening pro-
cesses using implementation science strategies. The pro-
tocol for the main trial has been previously reported [10].
Briefly, the first phase of SMARTER CRC is a large-scale,
cluster-randomized trial involving 3 health plans and 28
rural clinics serving populations with Medicaid insur-
ance. The trial tests an intervention to improve rates of
CRC screening using a collaborative model involving
health plans, direct-mail vendors, and affiliated clinics to
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deliver mailed FIT outreach [33] and patient navigation
for follow-up colonoscopy [34]. We refer to that here as
the “SMARTER CRC intervention” and consider it to be a
complex, multicomponent health intervention as defined
by Perez Jolles and colleagues [31]. The mailed FIT out-
reach component relies on best practices identified dur-
ing the CDC-sponsored mailed FIT summit [5], and the
patient navigation component uses an adapted version
of the phone-based New Hampshire Colorectal Cancer
Screening Program [35]. Implementation was supported
by training (i.e., 5-h multi-model patient navigation train-
ing; 1-h training on how to review patient lists) and prac-
tice facilitation delivered by members of the study team.

Both phases in SMARTER CRC involved a collabo-
rative partnership between the Oregon Health & Sci-
ence University’s (OHSU) Oregon Rural Practice-based
Research Network and the Kaiser Permanente Northwest
Center for Health Research. A regional advisory board
of local practitioners, patient representatives, CRC, and
public health experts met quarterly and informed the
pragmatic trial; a national advisory board of CRC experts,
rural health experts, patient organization representa-
tives, and national public health experts meets quarterly
and is informing the scale-up trial. SMARTER CRC has
obtained approval from the OHSU’s Institutional Review
Board (protocol number: 20681), which has granted a
waiver of informed consent. A ceding agreement was
obtained from the Kaiser Permanente Center for Health
Research.

Tailoring implementation strategies for scale-up

The goals for phase 2 of the SMARTER CRC study is to
refine the SMARTER CRC intervention for additional
types of organizations and test it in the scale-up portion
of the study which is as follows:

Partner with regional and national organizations (n ~
20) to scale up the program to clinics serving rural
and underserved patients in high-priority geographic
regions of the US (n ~ 130 clinics; 17,000+ patients)
using collaborative learning, workshops and webi-
nars, and practice facilitation. Assess training deliv-
ered, program adoption and adaptations, and deter-
minants of dissemination success.

Findings from the cluster-randomized trial were used
to inform modifications to the SMARTER CRC interven-
tion to prepare for scale-up [36-38]. Qualitative find-
ings from analysis of clinic contact logs, interviews with
clinics and health plans, and periodic reflections with
practice facilitators were synthesized and made avail-
able to ECHO faculty to inform development of the
ECHO didactic sessions. Findings pertained to strategies
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for designing CRC outreach programs (e.g., including
providers in planning and mailing in batches for large
populations), tailoring outreach to patient populations
(e.g., developing culturally sensitive materials), identify-
ing patients for FIT mailing (e.g., filtering out inactive
patients), increasing patient uptake (e.g., using mes-
sages from providers), and reducing clinic-level imple-
mentation barriers (e.g., developing patient navigation
guides). These strategies were identified based on actual
or desired adaptations during the cluster-randomized
study [39]. To inform scale-up planning, we used causal-
loop diagramming, a method from systems science, to
identify causal mechanisms underlying the SMARTER
CRC multi-level intervention, as understood by the study
team [40]. Second, using these qualitative research data,
we also identified factors associated with implementation
success [39].

Based on these findings and conversations with the
national advisory board, we identified three objectives
for our scale-up activities: (1) focus on CRC screening
outreach for rural communities, (2) teach a diverse set of
organizations multicomponent and multi-level approaches
to raise CRC screening and follow-up rates, and (3) pro-
vide tools for organizational change and implementation
strategies to support the outreach intervention.

Scale-up methods and strategy

In our pragmatic trial, the SMARTER CRC intervention
leverages partnerships between clinics, health plans, ven-
dors, and the study team to share the burden of imple-
mentation. Table 1 presents the intervention broken
down into intervention components, or major categories
of the SMARTER CRC intervention along with the deter-
minants, which are contextual factors driving the need
for each component. For each component, present the
function or purpose of the activities, the form the activi-
ties take as modified from the initial pragmatic trial, and
the scale-up dissemination approach to how those com-
ponents are shared with recruited organizations [28, 31,
41].

We worked with our national advisory board to
develop a plan to scale up the program and dissemi-
nate training to a national audience. The first part of this
work involved defining which functions of the interven-
tion would be shared with new organizations. Then the
scale-up plan was developed and included learning col-
laboratives informed by the Extension for Community
Healthcare Outcomes (ECHO) project [42], virtual
workshops and webinars, technical assistance, and a
supporting facilitation guide. ECHO-informed learning
collaboratives were chosen to facilitate participation by
busy rural and remote healthcare organizations. Because
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ECHO supports case-based learning, we opted to supple-
ment the ECHO learning collaboratives with workshops
and webinars to build specific content-area expertise. In
addition, the research team also used the Translational
Science Roadmap to Impact to establish audience for
recruitment, topics for dissemination, and components
that were core elements of the implementation support
[43].

Recruitment

Our study’s scale-up recruitment targets clinical prac-
tices and hospital systems, community organizations,
health departments, health plans (national or regional),
and tribal clinic systems. To better serve contexts likely
to be encountered during scale-up, we have expanded the
types of organizations from those enrolled in the prag-
matic trial (i.e., Oregon Medicaid health plans and clini-
cal practices) to a wider array of organizational types and
explore how the intervention could flex to new environ-
ments. To be eligible for participation in the scale-up,
organizations must have interest in improving rates of
CRC screening and/or follow-up in the populations they
serve and commit to attending the ECHO sessions and
completing data collection activities. A list of potential
participants for scale-up outreach was developed that
includes organizations unable to take part in the initial
pragmatic trial but interested in the topic, recommended
contacts from advisory board members and their net-
works, settings with prior relationships with study team
members, and ECHO series registration requests. Addi-
tional leads were gathered using a snowball sampling
approach, warm-handoft referrals, or by partners con-
tacting the research team directly after hearing regional
or national presentations.

The study team (principal investigators, project manag-
ers, practice facilitators) works in partnership with local,
regional, and national research partners to recruit rep-
resentatives from these organizations. The study team
developed recruitment materials, including an email
template, a recruitment flyer, and a slide presentation
which describe the scale-up program and include a link
to register for the ECHO series. In addition, the Ore-
gon ECHO Network—which hosts our ECHO scale-up
activities—regularly publishes information about upcom-
ing opportunities, including the CRC Outreach ECHO
description. The team tracks outreach using an in-house
clinic relationship management tool built in Microsoft
Access; this tracking included reasons for participation
or declining to participate.

Scale-up dissemination approach
To spread the SMARTER CRC program to the recruited
organizations, we take a multipronged approach to
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sharing program components and materials. Implemen-
tation research has shown that dissemination of a toolkit
alone is not sufficient to spark organizational change [44].
The scale-up dissemination activities include collabora-
tive learning, a facilitation guide and other materials,
individualized technical assistance, a patient navigation
workshop, and webinars (Table 1).

Collaborative learning (ECHO)

ECHO is a collaborative learning program that uses tele-
mentoring to support systems to improve health care
quality. During ECHO sessions, healthcare providers and
other participants use telecommunication technology to
deliver and receive training, education, and support that
build team capacity. A typical ECHO session consists of
a 15-min expert presentation followed by a case study
led by an attendee (such as a clinic staff or organizational
representative). For SMARTER CRC, we designed a six-
session ECHO series, with topics focused on the fol-
lowing: (1) building the business case for CRC outreach,
(2) building engagement, (3) designing a mailed FIT
program, (4) identifying patients who are due for CRC
screening, (5) delivering patient communications (FIT
and reminders), and (6) navigating to follow-up colonos-
copy. The series is delivered twice between March and
November 2023.

A facilitation guide and a set of local and national
resources on mailed FIT and patient navigation, com-
piled by the research team, is provided to ECHO attend-
ees. Following the ECHO series, participants are invited
to attend a workshop on patient navigation, training
webinars on multi-level communications and imple-
mentation challenges, and are eligible for organization-
specific technical assistance in any of the topics covered
during the ECHO series.

Patient navigation workshop

The multimodal patient navigation training program
developed for the main trial is offered to ECHO attend-
ees to support asynchronous and synchronous interactive
learning. The 5-h workshop addresses the importance of
CRC screening and follow-up, barriers to CRC screen-
ing, and the patient navigation protocol. An optional
pre-recorded video on motivational interviewing is also
available for attendees.

Training webinars

Participants in the ECHO and patient navigation work-
shop are invited to participate in 1-h webinars based on
organizational need and desired skill development. The
webinars build content-specific knowledge and share
best practices. The topics of the webinars include work-
flow design, common implementation challenges, patient
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engagement, and tailoring outreach to underserved
patient populations.

Technical assistance

Consistent with the pragmatic trial, scale-up practice
facilitation activities are primarily facilitated by the pro-
ject manager, practice facilitators, and other study team
members with relevant expertise. During the ECHO
series, participating organizations are offered a chance
to sign up for a 1-h technical assistance session. These
technical assistance meetings address the key goals and
objectives identified by the participating organization,
and team members provide expertise in the relevant area.

Data collection

Scale-up evaluation includes summative surveys, inter-
views following the ECHO, and formative satisfaction
surveys following each session as described in detail
below.

Baseline, post-ECHO, and 6-month follow-up surveys

At the launch of the ECHO learning collaboratives, work-
shops, and webinars, registered participants are asked to
complete a brief (15-min) survey. Baseline survey ques-
tions assess current clinical practices related to CRC
screening and follow-up (e.g., current CRC screening
practices and policies, screening test use, and organiza-
tional resources). Additional questions are based on the
Consolidated Framework for Implementation Research
(CFIR) [45, 46] and relate to organizational readiness,
internal context (leadership, staffing, resources, culture/
teamwork, communication, organizational capacity), and
external context (geography, policy). We use adapted
questions from prior ECHO assessment tools to assess
organizational learning processes, organizational knowl-
edge creation, and training content. For all participants,
we gather demographic information (e.g., age, sex), pro-
fessional role, affiliated organization name and location,
and email address. Participants of multiple SMARTER
CRC training events are asked to complete a single base-
line survey.

After the last ECHO session, another brief survey
(20 min) is distributed to participants covering satis-
faction with the ECHO, what they learned during the
ECHO, clinical practices related to CRC screening, and
intentions to adopt the program components. We use
questions adapted from the Program Sustainability
Assessment Tool (PSAT) [47] to assess organizational
knowledge transfer, organizational knowledge reten-
tion, and workflow integration. Questions about capac-
ity for sustainability, also adapted from the PSAT, include
organizational support, funding stability, partnerships,
and organizational capacity.
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Six months following the administration of the base-
line survey, study staff email respondents an invitation to
complete a follow-up survey. This survey asks respond-
ents about their clinical practices related to CRC screen-
ing and follow-up, the extent to which implementation
of the SMARTER CRC program is being planned or
executed, planned or implemented adaptations to the
program, and their participation in SMARTER CRC
trainings or workshops.

Satisfaction surveys

Brief satisfaction surveys are administered immediately
following each ECHO learning collaborative session (six
sessions delivered twice) and following each workshop
or webinar. The satisfaction survey gathers participant
demographics, role, and affiliation and asks about their
overall satisfaction with the session, areas for improve-
ment, and remaining questions they have.

Qualitative interviews

At least one member of each organization participating
in the ECHO series is invited to take part in a semi-struc-
tured qualitative interview conducted about 3 months
after completion of the last ECHO session. Interviews
seek to understand contextual factors, barriers, and
facilitators to implementation and sustainment, ECHO
program acceptability, adaptations (both desired and
executed), and unanticipated consequences (positive or
negative). Interviews are conducted via videoconference
and generally last 30-60 min. All qualitative interviews
will be digitally recorded, professionally transcribed,
uploaded to ATLAS.ti, and then analyzed by the research
team using an immersion crystallization approach to
identify salient themes [48].

Scale-up evaluation

The scale-up evaluation is focused on recruited organi-
zations and has three objectives: (1) assess engagement
in scale-up activities, (2) determine implementation
of a mailed FIT test and patient navigation program
as a result of engagement in scale-up activities, and (3)
describe adaptations of core components of a CRC
screening outreach program and the rationale for modi-
fications (Table 2).

Engagement

Engagement is defined as organizational behavior (as
measured by participation) and affect (as measured by
self-reported satisfaction) with scale-up activities [49].
We will compare engagement within and across recruited
organizations to assess how scale-up strategies lead to
adoption of any CRC screening components. Organiza-
tional engagement is measured through multiple data
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sources. We use attendance logs to track the number
of individuals and organizational representatives who
attend our ECHO sessions, patient navigation workshop,
webinars, and individualized technical assistance ses-
sions. Research staff observe training and collaborative
learning sessions to qualitatively assess levels of engage-
ment by organizations. We maintain study materials on
the ECHO website and track downloads of facilitation
guide and templates. We collect the number of individu-
als (by role) and organizations (by type) who participated
in each collaborative learning, training, and techni-
cal assistance session. These data will be analyzed using
quantitative and qualitative methods.

Adoption

Adoption measures the number, proportion, and rep-
resentativeness a mailed FIT and patient navigation
program components implemented by recruited organi-
zations (per the RE-AIM framework). Using the post-
ECHO survey and 6-month follow-up survey data, we
assess the number of organizations that have facilitated
the delivery of the SMARTER CRC intervention (i.e.,
worked with another organization to implement program
components) and the number of health plans or clinics
who have begun to implement each component of the
intervention (i.e., mailed FIT and patient navigation) and
characterize adoption similarities and differences across
recruited organization. We assess degree of implemen-
tation and fidelity with which program components are
implemented using the RE-AIM framework [50-52].

Adaptations

Using FRAME-IS (i.e., the Framework for Report-
ing Adaptations and Modifications to Evidence-based
Implementation Strategies), adaptations are defined as
modifications made to a mailed FIT and patient navi-
gation program components and an organization’s
rationale for these changes [53]. Among organizations
who have implemented a mailed FIT or patient naviga-
tion program, we collect and report information about
adaptations to the program and reasons adaptations
were made. We use data from 6-month follow-up sur-
veys, key informant interviews, and meeting notes from
technical assistance sessions to track adaptations to the
program and implementation support. We classify adap-
tations using components of the FRAME (Framework for
Reporting Adaptations and Modifications-Enhanced) for
intervention adaptations and the FRAME-IS framework
for implementation strategy adaptations [54, 55], focus-
ing on adaptation goal, type, and the reason the adap-
tation was made. We build on prior application of the
FRAME framework by our team to track factors such as
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who decided to make an adaptation and whether it was
made proactively or reactively in response to an identi-
fied need [56].

Sustainability

Sustainability is defined as the extent to which a mailed
FIT and patient navigation program are institutionalized
in organizational practices and policies (RE-AIM frame-
work). Using 6-month follow-up survey data and findings
from key informant interviews, we assess the potential
for sustainability across the clinics or organizations that
implement each component of the program (i.e., mailed
FIT and patient navigation). We assess potential for sus-
tainment using PSAT domains (i.e., funding stability,
partnerships, organizational capacity, program evalua-
tion, communications, and strategic planning). We meas-
ure the extent to which program components become
part of the routine organizational practices and policies
using the RE-AIM framework [52].

Discussion

The SMARTER CRC scale-up study assesses a multicom-
ponent mailed FIT and patient navigation intervention
scaled up to be delivered to many types of organizations
that serve rural populations. For the SMARTER CRC
intervention to become sustainable without the research
team support provided in the pragmatic trial, primary
program implementation needs to shift from research-
led to organization-led. During the scale-up study, we are
able to assess the adaptations made by adopting organi-
zations in order to implement a complex multi-level
intervention. Our findings may impact how to broadly
scale evidence-based CRC screening programs in rural
settings.

The Translational Science Roadmap to Impact from
the Translational Science Benefits Model [43] enables us
to establish the core ECHO learning collaborative foci
and recruitment targets. This model includes measur-
able indicators of clinical and community health impacts
when examining translation of evidence-based prac-
tices into community interventions and clinical applica-
tions. The Going to Full-Scale framework [28] is another
model for informing the potential adoption mechanisms
and implementation support systems needed to broadly
scale a program. The steps in the Barker et al. framework
include setting up the program through planning and
partner engagement, developing a “scalable unit” (i.e.,
the more generalizable SMARTER CRC intervention),
testing the intervention in contexts likely to be encoun-
tered at full scale, and going to full scale (which facilitates
adoption by a larger number of sites). Consistent with the
framework, we can evaluate adoption mechanisms (e.g.,
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engaging champions, training staff) and support systems
(e.g., tracking systems) needed to achieve scale-up.

We chose to use the core components of the interven-
tion implemented in the pragmatic trial but to leave the
actual forms of those components flexible for the imple-
menting scale-up organizations. We did this by present-
ing a facilitation guide that could be used in a flexible
manner, a learning collaborative where organizations
learned from each other in addition to expert faculty pre-
senters, and individualized sessions where the material
could be customized to different settings. We used the
qualitative interview findings from the pragmatic trial
and our advisory board input to indicate areas where the
intervention needed refinement as we scaled up to new
and different types of organizations. Planned interviews
with organizations that adopt the intervention may fur-
ther identity strategies to facilitate the implementation in
practice.

While several existing frameworks [29, 30, 41, 45, 57]
address scaling up evidence-based practices, some frame-
works do not easily translate to specific situations. While
the Barker et al. framework [28] gave us some insight
into how to describe our work, ultimately we had to ask
additional questions to apply this framework to our inter-
vention and settings. We also could consider the Aar-
ons et al. (2017) concept of “scaling out” evidence-based
interventions (EBIs) to either new populations or delivery
systems. Applying this model, we would say we both are
scaling up, which they define as when an EBI designed for
one setting is expanded to other health delivery units that
are the same or very similar, and scaling out, with vari-
ants of implementation to different populations. In our
case, some participating organizations serve populations
that differ from the populations served by the clinical
practices in the pragmatic trial. This scale-out framework
is flexible enough to account for changes from the prag-
matic trial to the spread to additional organizations.

Literature about scaling up multi-level interventions
is evolving. Figuring out the suitable type and intensity
of implementation strategies to support scale-up is also
evolving. Our evaluation intends to inform the selec-
tion of core components for a CRC screening outreach
program, whether the dissemination strategies we chose
lead to successful adoption of any of the components and
implementation strategies to scale a complex, multi-com-
ponent intervention for rural healthcare settings.
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