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Abstract

Background
In the United States, patients in rural settings screen for colorectal cancer (CRC) at a
lower rate than urban patients. SMARTER CRC, a pragmatic trial to increase CRC
screening in rural clinics in Oregon, implemented a screening program that included 1)
mailing fecal immunochemical tests (FIT tests) in partnership with Medicaid health plans
and 2) training clinics in navigating patients to complete colonoscopy follow-up to
abnormal FIT testing. We describe the second year of the SMARTER CRC project, which
includes the second year of implementation for the intervention clinics, and the first year
of program rollout for the usual care clinics.

Methods
SMARTER CRC partnered with three Medicaid health plans and 26 affiliated rural clinics.
Our implementation outcomes in this mixed methods analysis were the proportion of
eligible enrollees who were mailed a FIT and completed any CRC screening or FIT
screening in 6 months or 12 months. We also measured if Year 1 clinics were more likely
to continue CRC screening (overall and via FIT) at the same level or to increase screening
in Year 2. Our qualitative evaluation contextualizes quantitative findings.

Results
In Year 1, Medicaid health plans identified 5,614 enrollees due for screening. After clinic
staff review, FIT mailings were sent to 1,489 enrollees in intervention clinics. In Year 2,
health plans identified 9,805 enrollees due for CRC screening and mailings were sent to
2,764 in the intervention clinics and 3,505 in the usual care clinics. Overall CRC screening
rates and FIT completion rates among eligible patients in the intervention clinics dropped
from Year 1 to Year 2 (CRC 19.9% to 12.0%, p value = < 0.00; and FIT 15.7% to 6.6%, p
value = < 0.00). In usual care clinics, overall screening increased (9.3% in Year 1 to 15% in
Year 2, p-value = < 0.00, and FIT completion increased from 4.9% to 9.6%, p-value = < 
0.00).

Conclusions
CRC screening rates dropped in the second-year implementation in intervention clinics yet
increased in intervention-naïve usual care clinics. Sustaining impacts of effective
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implementation of FIT outreach interventions over time may require ongoing effort and
support.

INTRODUCTION
Colorectal cancer (CRC) continues to be an unnecessary leading cause of cancer deaths in
the U.S. This is largely because CRC screening continues to be underutilized, regardless of
multiple effective methods for screening. Individuals in rural settings have higher overall
colorectal cancer incidence and screen at lower rates than individuals in urban settings.
[1–4]

Mailed FIT programs are successful, based on data from 6-month or 12-month follow-up,
but little is known about the sustainment of such programs beyond 12 months.[5] Few
studies complete ongoing assessment of screening.[6] Studies have shown that adherence
is low because of reduced ordering in the second year, and low adherence among patients
who did not screen in the first year.[7] Annual testing even in heavily managed health
systems like Kaiser Permanente is low, with a 24% adherence rate over 4 years.[8]

Implementation and dissemination science can help identify effective ways to implement
evidence-based interventions to increase screening. These studies reveal how
implementation strategies perform across diverse practice settings, such as rural clinics or
health systems.[6, 9] In particular, examining the rollout of complex system-level
interventions beyond a randomized clinical trial can further uncover adoption barriers,
adaptations, and sustainability insights, and is therefore essential to judge real-world
effectiveness and scalability.[9, 10]

SMARTER CRC was a large-scale, parallel, two-arm cluster-randomized trial to increase
CRC screening in rural clinics in Oregon and is described in detail elsewhere.[5, 11]
Briefly, SMARTER CRC implemented a screening program including mailing fecal
immunochemical tests (FIT) in partnership with Medicaid health plans, and training clinics
in patient navigation to complete colonoscopy follow-up to abnormal FIT testing. In Year 1,
Medicaid enrollees in intervention clinics had an adjusted 7.3% higher rate of CRC
screening completion than usual care clinics.[5] Only eight of the fourteen Year 1
intervention clinics (57%) had any patients eligible for patient navigation; we found
barriers, facilitators, and adaptations to the patient navigation protocol, which are
described elsewhere.[12]

Here, we describe the second year of the SMARTER CRC project, which includes the
second year of intervention for the intervention clinics, and the first year of intervention
rollout for the usual care clinics. We hypothesized that Year 2 implementation in the
intervention clinics would be more successful than the first year; and that the usual care
clinics rolling out the screening program would be more successful than the intervention
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clinics were in Year 1 due to study team and health plan experience supporting program
implementation.

METHODS
SMARTER CRC was conducted as part of the National Cancer Institute (NCI)-funded
consortium Accelerating Colorectal Cancer Screening and Follow-up through
Implementation Science (ACCSIS) Program (NCI Clinical Trials Reporting Program:
NCT04890054).[13] SMARTER CRC was a partnership between the Oregon Health &
Science University (OHSU)’s Oregon Rural Practice-based Research Network and the
Kaiser Permanente Center for Health Research. The OHSU Institutional Review Board
approved the trial (protocol number: 20681) and granted a waiver of informed consent as
the study involved minimal risks.

SMARTER CRC involved three Medicaid health plans and 26 clinics (i.e., individual clinics
or groups of clinics), followed by a scale-up study involving 130 clinics that serve rural
counties in Oregon.[14] [11, 15] The research team and participating health plans
recruited health plan-affiliated clinics that had at least 30 patients who were age-eligible
and had Medicaid insurance or were dually enrolled in Medicaid and Medicare; had CRC
screening rates of 60% or lower; and operated in a geographic region designated as rural
or frontier.[16, 17],[18] The intervention was tailored for rural Medicaid populations, with
components delivered by health plans, clinics, and direct-mail vendors.[19]

In the SMARTER CRC pragmatic trial, clinics were randomized to implement the
intervention or continue providing usual care from May 11, 2021, through June 4, 2022.
Here, we analyze data from “Year 2” – the year following the randomized trial, when all
enrolled clinics were offered the intervention and were eligible to conduct the study
activities. The Year 2 intervention was delivered May 18, 2022, through June 4, 2023. We
use the term “Year 1 intervention clinic” to designate the clinics assigned to receive the
intervention as part of the randomized trial in Year 1, and “Year 1 usual care clinic” to
designate a clinic that began implementing the SMARTER CRC intervention in Year 2.

Clinics were randomized by clinic unit affiliation (hospital affiliated, health care network
affiliated, multiple locations, or single location) to either usual care (n = 14) or pragmatic
intervention (n = 15). Shortly after randomization, one intervention clinic closed (patients
were absorbed in other study clinics), leaving 14 intervention clinic units. In Year 2 of the
project, following the study design, randomization was rescinded, and all clinics enrolled
received the facilitated intervention components.

Practice facilitators from the research team were assigned to each participating clinic to
provide tailored implementation support.[11] This included a review of their baseline
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intake survey to address any notable changes, a workflow assessment for newly
implementing clinics (i.e., usual care in Year 2) for program implementation, a workflow
reassessment for continuing clinics (e.g., intervention) to address any new adaptations
identified, monthly meetings with clinics and health plan staff, supplemental training for
clinics experiencing staff turnover, and ad hoc meetings to address clinic needs. Practice
facilitators captured detailed field notes about each encounter with their assigned clinics,
including mailed FIT and patient navigation progress and challenges, disruptions,
adaptations, resources provided, action items, and an assessment of the clinic’s ability to
continue to make progress.

Health plan staff used claims data to identify enrollees who were ages 50–75 in Year 1 and
45–75 in Year 2, enrolled in Medicaid or dually enrolled in Medicaid and Medicare, and
had no disqualifying health condition based on codes used in prior studies and described
in the protocol.[20, 21] Identified enrollees were entered into a REDCap database (Fort
Lauderdale, FL) developed for the project.[22] From May to June 2023, clinic staff
delivered combinations of introductory letters, kits and instruction sheets, and a pre-
addressed and postage-paid envelope (all health plans) to all intervention-eligible
enrollees.

Analysis
The primary outcome was receipt of any CRC screening for eligible participants within 12
months of the claims list pull date; we examined whether participants in Year 1
intervention clinics were more likely to continue screening at the same level or increase
screening in Year 2. We also measured FIT completion at 12 months and reach by
calculating the proportion of eligible enrollees who were mailed and completed a FIT at 12
months.

We report frequency of enrollees’ demographic characteristics in intervention and usual
care clinics. Among intervention clinics, we report first- and second-year numbers of
eligible enrollees, numbers scrubbed by clinic staff, numbers mailed a FIT test, and
proportions that obtained CRC screening, and FIT testing, within 12 months. We report
differences in first and second year proportions of enrollees who were mailed a FIT,
screened for CRC, or completed a FIT test at 12 months. Similarly, for usual care clinics,
we report differences in first and second year outcomes. We also report the results of
bivariate analysis using χ2 test of difference for categorical variables including CRC
screening at 12 months and FIT screening at 12 months to assess the change in screening
from Year 1 to Year 2 overall, by clinic, and by health plan.

Qualitative Data Collection and Analysis
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Qualitative data was collected at several points during the program. These included
interviews with staff at participating clinics and health plans at four time points: baseline,
following completion of the first year, following completion of the second year, and one-
year post-intervention. Supplemental interviews were completed with patient navigators at
clinics following first-year implementation. Interviews were carried out by trained
qualitative analysts using semi-structured interview guides [Additional file 1].

Practice facilitators also logged field notes about clinic interactions into the REDCap
database; these included summaries of ad hoc communications and planned program
meetings occurring across both implementation years. More detailed descriptions of data
collection and analytic approach have been described previously.[11] Practice facilitators
and other program staff participated in regular periodic reflections led by a qualitative
analyst, who collected data on team perceptions of facilitators and barriers, differences
between clinic implementations, and relevant program milestones.[23]

Qualitative data was transcribed, cleaned, and uploaded to ATLAS.ti 23.4, a qualitative
data analysis program.[24] Codebooks were developed by the team based on research
questions, topic-area expert input, and additional open coding. Transcripts were co-coded
by qualitative team members and compared to establish coder agreement; all data was
then split between coders and coded. Code query reports were pulled, and an immersion
crystallization analysis approach[25] was used to identify themes (barriers, facilitators,
year comparison). A subsection of each code report was analyzed by multiple analysts to
ensure agreement.

RESULTS

Quantitative Results
In Year 1, three Medicaid health plans identified 5,614 patients due for CRC screening
(Fig. 1, n = 2,613 in intervention Clinics, n = 3,001 in usual care clinics). The health plans
sent the list to the intervention Clinics for review and 43% (n = 1,124) were scrubbed out
due to no longer being a clinic patient, not having established care with the clinic, or
having already completed screening. Mailings were sent to 100% of the remaining 1,489
patients. In Year 2, health plans identified 9,805 patients due for CRC screening. Two
intervention Clinics did not participate in Year 2. Health plans sent the list to both
intervention and usual care clinics for review and 27% (n = 1,251) and 27.3% (n = 1,414)
were scrubbed out, respectively. Of the remaining patients, mailings were sent to 81.9%
(n = 2,764) in the intervention clinics and 93.1% (n = 3,505) in the usual care clinics.

To compare the first year of implementation in each arm, we report on the demographic
characteristics of 2,613 eligible enrollees in 14 intervention Clinics in Year 1 and 5,179
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eligible enrollees in 14 usual care clinics in Year 2 (Table 1.). Overall, clinic and enrollee
characteristics were similar across intervention and usual care groups. Intervention
patients in general were younger, were more likely to be White (77% vs. 58.4%), their
clinics were more rural, and more intervention patients had prior CRC screening. Roughly
54% in both groups were female, less than 4% were Hispanic ethnicity, and at least 97%
had English listed as their preferred language. Usual care and intervention clinics had few
isolated rural patients (6.3% and 4.9% respectively). According to the Office of Rural
Health classification, intervention clinics had a median of 97.1% of patients lived in rural
areas, and usual care clinics had median of 86.5% of patients who lived in rural areas,
however the percentage of rural patients in each clinic ranged from 0-100%.[16]

Overall CRC screening rates and FIT completion rates among eligible enrollees in the
intervention clinics dropped from Year 1 to Year 2 (CRC 19.9% to 12.0%, p value = < 0.00;
and FIT 15.7% to 6.6%, p value = < 0.00; respectively; Table 2.). Results varied by health
plan with CRC screening rates ranging from a 4.7% drop in Health Plan 1 to a 13.6% drop
in Health Plan 2. FIT completion rates dropped also by health plan, ranging from a 7.0%
overall drop in Health Plan 3 to a 14.7% drop in Health Plan 2. In usual care clinics,
overall screening increased after implementation from 9.3% in Year 1 to 15.0% in Year 2
(p value = < 0.00), and FIT completion increased from 4.9% to 9.6% (p value = < 0.00).
Results also varied by health plan, ranging from a 3.7%-6.6% increase in CRC screening,
and a 3.7%-6.9% increase in FIT completion.

Fewer enrollees were scrubbed out across all health plans in Year 2 than in Year 1 (27% in
Year 2 vs. 43% in Year 1). Fewer usual care patients in Year 2 were also scrubbed
(27.3%). The proportion of eligible enrollees who were mailed a FIT decreased compared
to the intervention clinics 100% mailing in Year 1; Year 2 intervention clinics mailed to
81.9%, and Year 2 usual care clinics mailed to 93.1% of eligible enrollees.

Individual intervention Clinic rates of overall CRC screening varied. While two
intervention clinics saw an increase from Year 1 to Year 2 (clinics 4 and 7), the remaining
clinics saw decreased screening completion among eligible patients from Year 1 to Year 2
(Fig. 2). Usual care success rates also varied, with 3 clinics (3, 9, and 12) decreasing
overall screening after implementation, and the remaining 11 clinics increasing screening
(Fig. 3).

Qualitative Results
Throughout the study, clinics and health plans experienced a variety of challenges to
implementation of the SMARTER CRC intervention, with staffing shortages and turnover
primary among them. Study recruitment and implementation took place during the
COVID-19 pandemic, which compounded workforce challenges and presented urgent
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pressures on primary care staff to care for ill patients and participate in vaccination
efforts. Clinics also reported internal organizational challenges, such as
miscommunication, shifting of roles among staff, and differing expectations about study
participation. Practice facilitators described offering additional support to clinics when
they were aware of clinic staff turnover or reassignment, although the uptake of that
support varied and facilitators were often not informed of turnover. Year 1 Intervention
clinics were excluded from some of the early Year 2 health plan-clinic meetings about
program basics; facilitators later expressed that the clinics might have benefited from the
review. Facilitators did report offering more individualized support to clinics in Year 2.

Prior to the program’s second year, two intervention clinics dropped out of the SMARTER
CRC program. In baseline interviews, staff at both clinics described having CRC
champions and that they were able to complete the Year 1 scrubbing and mailing.
However, both clinics experienced team lead turnover during the first year of
implementation. Reasons for dropping out included that the SMARTER CRC project was a
low priority, and COVID-related staffing issues. Low FIT return rates and patient
resistance may have further lowered the program as a priority during a challenging time
for rural clinics overall.

Challenges were also faced by health plan partners, particularly in the second year of
implementation. In Year 2, health plans experienced delays in FIT mailing due to one
health plan’s FIT mailing vendor and another health plan’s new process for ordering FITs
from the lab. One clinic cited this delay as a contributing factor to their lower overall
screening rates in Year 2. They felt their clinic delayed typical CRC outreach while waiting
for the FIT mailing. Health plans also had difficulty generating accurate lists of eligible
patients, requiring additional support from the study team. One health plan experienced a
change in the study’s primary point of contact midway through the study.

DISCUSSION
In the second year of the SMARTER CRC project, CRC screening rates decreased from
Year 1 to Year 2 in intervention clinics, and implementation was less successful among the
usual care clinics compared to Year 1 rollout in the intervention clinics. Several factors
could explain this finding, including a large increase in eligible enrollees in Year 2 because
of the lowering of the screening age to 45, and changes in the Medicaid redetermination
rules during the pandemic[26], differences in clinic staff review of enrollee lists, mailing
delays and changes in vendors that mailed FIT components. Sustaining impacts of
effective implementation programs to increase CRC screening by FIT outreach over time
will require ongoing effort and support.



Page 10/16

It may be informative to consider the differences in program effectiveness across health
plans. The health plans chose implementation strategies (i.e., reminders, vendor) with the
support of the study team, which may explain some variation in program effectiveness.
However, in general, rural practice settings experience low FIT return rates, and the
return rates we saw in our study fit with that pattern. The highest return rate among the
health plans was 21.9% in Year 1 intervention clinics, but across all Year 1 intervention
clinics the FIT return rate was 15.7%, and the FIT return rate was 9.6% in Year 2 usual
care clinics. Future studies should seek to understand why rural patients are consistently
less likely to screen and to return FITs.[27]

There was also limited scrubbing and a delay in mailings in Year 2. One intervention clinic
and 1 usual care clinic did not scrub at all in Year 2. Higher clinic scrub rates in Year 1
intervention clinics could explain increased screening rates in clinics that effectively
removed patients from the mailing list. Additionally, there were delays in mailings across
all health plans in Year 2, especially in Health Plan 2 because of a change in mailing
vendor. The health plan delays and communication issues between clinics and health plans
may have been caused by the scale of this large pragmatic study; delays may not have
been experienced if the clinic was working independently with the health plan. Moreover,
although clinics were not instructed to pause usual CRC outreach, the FIT mailing delay in
Year 2 may have had this unintended consequence. A more pragmatic approach to the
mailing in general could help with some of the mailing delays and challenges as well as a
clear message that mailed programs are intended to complement in-clinic activities rather
than replace them.

Reduced screening in the intervention clinics could also be due to having more screening-
resistant patients eligible in Year 2 compared to Year 1 because “screening likely” patients
were screened in Year 1. The Year 1 intervention clinics could have “reached” all the
patients that would have returned a FIT in Year 1. The design of the intervention (each
year) may have unintentionally excluded the most likely re-screeners, as they would not
have yet been due for screening by the second mailing. Future mail-out programs should
include both previous completers (“early screeners”) and new participants. The design of
implementation programs in subsequent years should include planned follow-up for Year 1
screeners, as well as the ongoing unscreened population.

Alternatively, Year 1 may have been more successful due to program implementation
expertise. The project team assumed that the Year 1 intervention clinics would require
less guidance and offered reduced facilitation support as the usual care clinics needed
more support. However, ongoing support for clinics who implemented the previous year
appears critical. In addition, sustainability will require institutionalization of the program
within health plan and clinic workflows, not reliance on short-term research facilitation.
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We learned from this project that rural clinics and health plans did not develop adequate
capacity for a successful program in one year. It is possible that small rural clinics need
assistance with growing their workforce and staffing for programmatic implementation
projects. Clinics may need further assistance and reimbursement to build sustainable
programs.

This study has limitations, including that this study was conducted in one state (Oregon)
and only with three health plans. Further, we do not report on follow-up to abnormal
testing due to the inability to conduct chart reviews in Year 2 of the study.

Conclusion
CRC screening rates overall and FIT screening dropped in the second year of the
SMARTER CRC study, yet CRC screening rates overall and by FIT increased in
intervention-naïve usual care clinics. Sustaining impacts of effective implementation of FIT
outreach interventions over time may require ongoing effort and support.
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Figure 1

See image above for figure legend.

Figure 2

Intervention Clinics Year 1 vs. Year 2 CRC Screening at 12 Months
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Figure 3

Usual Care Clinics Year 1 vs. Year 2 CRC Screening at 12 Months
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