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Abstract

Healthy People 2020 and the National Colorectal Cancer Roundtable established colorectal cancer 

(CRC) screening targets of 70.5% and 80%, respectively. While evidence-based interventions 

(EBIs) have increased CRC screening, the ability to achieve these targets at the population level 

remains uncertain. We simulated the impact of multicomponent interventions in North Carolina 

over 5 years to assess the potential for meeting national screening targets. Each intervention 

scenario is described as a core EBI with additional components indicated by the “+” symbol: 

patient navigation for screening colonoscopy (PN-for-Col+), mailed fecal immunochemical testing 

(MailedFIT+), MailedFIT+ targeted to Medicaid enrollees (MailedFIT + forMd), and provider 

assessment and feedback (PAF+). Each intervention was simulated with and without Medicaid 

expansion and at different levels of exposure (i.e., reach) for targeted populations. Outcomes 

included the percent up-to-date overall and by sociodemographic subgroups and number of CRC 

cases and deaths averted. Each multicomponent intervention was associated with increased CRC 

screening and averted both CRC cases and deaths; three had the potential to reach screening 

targets. PN-for-Col + achieved the 70.5% target with 97% reach after 1 year, and the 80% target 

with 78% reach after 5 years. MailedFIT+ achieved the 70.5% target with 74% reach after 1 

year and 5 years. In the Medicaid population, assuming Medicaid expansion, MailedFIT + forMd 
reached the 70.5% target after 5 years with 97% reach. This study clarifies the potential for 

states to reach national CRC screening targets using multicomponent EBIs, but decision-makers 

also should consider tradeoffs in cost, reach, and ability to reduce disparities when selecting 

interventions.
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1. Introduction

Increased colorectal cancer (CRC) screening has contributed to declining rates of CRC 

incidence and mortality in the U.S. (Bibbins-Domingo et al., 2016; U.S. Cancer Statistics 

Working Group, 2020). Although the annual CRC incidence rate decreased by 19.3 per 

100,000 people, and the mortality rate decreased by 7.4 per 100,000 people between 1999 

and 2017 (U.S. Cancer Statistics Working Group, 2020), the national burden of CRC 

remains relatively high with an estimated 149,500 new diagnoses and 53,000 deaths in 

2021 (Siegel et al., 2021). In 2018, 68.8% of adults ages 50–75 (i.e. ages recommended 

for screening by the U.S. Preventive Services Task Force prior to 2021) reported being 

up-to-date (UTD) with CRC screening (Centers for Disease Control and Prevention (CDC), 

2019), typically by colonoscopy within the past ten years or a stool test (e.g., fecal 

immunochemical test (FIT)) within the past year. Healthcare providers, policymakers, and 

other stakeholders are still working to achieve national CRC screening targets of 70.5% 

set by Healthy People 2020 (Office of Disease Prevention and Health Promotion, 2019) 

and 80% set by the National Colorectal Cancer Roundtable (NCCRT) (National Colorectal 

Cancer Roundtable, 2019). Additional efforts are needed to achieve these targets overall 

and in subpopulations experiencing greater barriers to accessing care (e.g., low-income, 
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uninsured, underserved patients) (Wang et al., 2019; Martens et al., 2016; Muthukrishnan et 

al., 2019). For example, only 44.1% of age-eligible patients served by safety-net federally 

qualified health centers (FQHCs) were UTD with CRC screening in 2018 (National 

Colorectal Cancer Roundtable, 2020).

To support greater gains in CRC screening, the Community Guide recommends 

implementing multicomponent evidence-based interventions (EBIs) - those that combine 

at least two components intended to increase the demand for, access to, and/or provider 

delivery of screening services (Community Preventive Services Task Force, 2016). In 

their systematic review, the Community Preventive Services Task Force found that 

multicomponent interventions increased CRC screening by a median of 15.4 percentage 

points (interquartile interval: 6.0 to 21.6 percentage points), versus no intervention 

(Community Preventive Services Task Force, 2016). Other systematic reviews (Dougherty 

et al., 2018; Davis et al., 2018) have similarly reported the benefits of multicomponent 

interventions.

Our team previously used microsimulation modeling to project how different interventions 

would affect population-level CRC screening rates (Hassmiller Lich et al., 2017; Davis 

et al., 2019; Hassmiller Lich et al., 2019; Powell et al., 2020). We demonstrated that 

implementing single EBIs (e.g., mailed reminders) (Hassmiller Lich et al., 2017; Davis 

et al., 2019) and expanding Medicaid (Hassmiller Lich et al., 2019; Powell et al., 2020), 

separately, were effective in increasing CRC screening rates and reducing CRC cases. 

However, none of the previously simulated scenarios were sufficient on their own for 

achieving national screening targets.

This analysis was designed to utilize microsimulation to estimate and compare the 

effectiveness of multicomponent EBIs, alone and in combination with Medicaid expansion, 

to determine which approaches could achieve national CRC screening targets among overall 

populations of age-eligible individuals within North Carolina. We selected multicomponent 

EBIs that represent a diverse collection of strategies being considered by state- and national-

level decision-makers that are anticipated to result in significant gains in CRC screening. 

Simulation of these bundled intervention components allowed us to assess the feasibility 

of achieving national screening targets. Secondary analysis studied their relative impact on 

CRC screening disparities by gender, race, ethnicity, rurality, age, and insurance.

2. Methods

We used an individual-based microsimulation model to assess whether multicomponent 

interventions could surpass the 70.5% and 80% screening targets in North Carolina (NC). 

We focused specifically on NC because we have claims data available on population 

demographics and screening patterns among state residents, the population is diverse, and 

it is one of only 12 states that has yet to expand Medicaid (Kaiser Family Foundation, 

2021). We simulated CRC screening outcomes for the full NC population during a 5-year 

period (January 1, 2020 - December 31, 2024) in patients age-eligible for CRC screening 

(50–75 years in 2020). The synthetic NC population was simulated from birth until 

death using U.S. Census Bureau data, including biological factors (e.g., development and 
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progression of polyps and CRC) and behavioral factors (e.g., probability of completing 

routine CRC screening) and policy/personal factors such as insurance coverage (e.g., 

uninsured, Medicaid, Medicare, Commercial). As with our prior work (Hassmiller Lich et 

al., 2017; Davis et al., 2019; Hassmiller Lich et al., 2019; Powell et al., 2020; Wheeler et al., 

2018), sociodemographic characteristics (e.g., age, sex, race, insurance status, geographic 

location), based on claims data, were used to predict simulated individuals’ likelihood of 

screening for CRC, choice of modality, disease incidence, and life-expectancy (Davis et al., 

2019; Hassmiller Lich et al., 2019; Powell et al., 2020; Nambiar et al., 2018; Wheeler et 

al., 2018). Additional details regarding our model assumptions, validation, and uses were 

previously reported in the supplement (Davis et al., 2019; Hassmiller Lich et al., 2019; 

Powell et al., 2020; Nambiar et al., 2018; Wheeler et al., 2018).

2.1. Multicomponent interventions simulated

We selected multicomponent interventions to simulate based on a literature review of 

multicomponent EBIs that best matched the demographics of the simulated population 

(Community Preventive Services Task Force, 2016), findings from our team’s prior work 

simulating individual EBIs (Hassmiller Lich et al., 2017; Davis et al., 2019; Hassmiller Lich 

et al., 2019; Powell et al., 2020), and discussions with decision-makers at state and national 

levels. Our goal was to select evidence-based scenarios that reflect the diversity of options 

being weighed by decision-makers, including whether to implement interventions that: 1) 

promote a specific screening modality (e.g., colonoscopy vs. FIT), 2) reach patients directly 

(e.g., mailed FIT programs) versus clinic-based interventions (e.g., provider assessment 

and feedback), and 3) target the overall population versus specific subpopulations with 

lower documented screening rates (e.g., Medicaid enrollees). Additionally, we wanted to 

simulate ambitious multicomponent interventions – those most likely to result in large gains 

in screening. While ambitious interventions may be more resource-intensive and require 

system changes, we aimed to simulate interventions with the highest potential to achieve 

national screening targets. From prior work, we learned that less intensive interventions 

cannot surpass established population-level targets on their own (Hassmiller Lich et al., 

2017; Davis et al., 2019; Hassmiller Lich et al., 2019; Powell et al., 2020; Nambiar et al., 

2018).

Table 1 describes the four multicomponent interventions simulated; each of which bundles 

together at least two EBI components recommended by the Community Guide (Community 

Preventive Services Task Force, 2016). We refer to each scenario using its primary core 

intervention component and include a “+” to indicate that additional EBI components 

were included. The first is a mailed FIT program (MailedFIT+) (Levy et al., 2013; Jean-

Jacques et al., 2012; Myers et al., 2013), which includes the mailing of FIT kits to 

eligible patients’ homes as well as patient and provider reminders. The second is patient 

navigation to colonoscopy (PN-for-Col+) (Percac-Lima et al., 2009; Honeycutt et al., 2013), 

where patients are encouraged to screen specifically by colonoscopy; patient education and 

patient and provider reminders are also included. The third is a provider assessment and 

feedback program (PAF+) (Tangka et al., 2019), where providers are evaluated on and 

receive feedback about their performance delivering CRC screening services (Community 

Preventive Services Task Force, 2016; Lara et al., 2018). PAF+ includes other quality 
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improvement efforts at the health system or practice level, such as patient and provider 

reminders. The fourth is a targeted mailed FIT program that specifically aims to increase 

CRC screening among Medicaid enrollees (MailedFIT + Md) through mailed FIT kits, 

patient reminders, and navigation to diagnostic follow-up if needed (Dougherty et al., 2018; 

Gupta et al., 2013; Goldman et al., 2015). We compared each of these multicomponent 

interventions to usual care (i.e., no intervention).

We simulated each of the multicomponent interventions with and without Medicaid 

expansion. Adding Medicaid expansion to each scenario allowed us to evaluate the 

incremental advantage of expanding insurance coverage on CRC screening. This step 

was important because access to (and type of) insurance are known predictors of CRC 

screening (Petrik et al., 2018; Zhao et al., 2018; de Moor et al., 2018) and because NC 

has not expanded its Medicaid program (The Henry J. Kaiser Family Foundation, 2018). 

In the Medicaid expansion scenarios, we assumed the income eligibility limit for Medicaid 

increased to 138% of the federal poverty level, consistent with eligibility criteria in Medicaid 

expansion states.

We also modeled intervention reach, defined as the proportion of the targeted population 

exposed to the intervention, consistent with the RE-AIM framework (Glasgow, 2018). We 

simulated each multicomponent intervention, assuming five reach levels: 0% (usual care), 

25%, 50%, 75% and 100%. These values for reach represent an ideal case scenario for 

implementation (100% of eligible patients reached) through levels of exposure seen in prior 

real-world implementation studies (25% to 75% of eligible population reached) (Green et 

al., 2019; Petrik et al., 2020). We conducted a threshold analysis to determine specific 

levels of reach needed to achieve screening targets. For the MailedFIT+, PN-for-Col+, and 

PAF+ intervention scenarios, the eligible population included NC residents aged 50–75 not 

UTD with CRC screening, insured or received care from an FQHC (estimated from 2018 

to 2019 NC data) if uninsured (Engel-Smith, 2019; U.S. Census Bureau, n.d.; HRSA Data 

Warehouse, n.d.). The eligible population for the MailedFIT + forMd scenario included 

only Medicaid enrollees aged 50–64 who were not UTD with CRC screening; however, the 

percent UTD is still reported for the full age-eligible NC population to be comparable to 

other population-level screening strategies.

2.2. Intervention effectiveness and screening modality

In the usual care scenario, logistic regression was used to assign a predetermined probability 

of receiving CRC screening and preferred screening modality (either FIT or colonoscopy) to 

everyone in the model. Both the screening probability and modality were based on county-

level and individual-level attributes observed in NC claims data (Wheeler et al., 2014) and 

accounted for demographic and contextual factors (Wheeler et al., 2017). To estimate the 

effectiveness of each multicomponent intervention, individuals’ predetermined probability of 

receiving CRC screening was multiplied by the respective intervention’s relative risk (RR), a 

statistical representation of the intervention’s impact in increasing CRC screening compared 

to usual care across available studies for each multicomponent intervention (Table 1), with 

an upper bound probability of 1. We sampled RR from a lognormal distribution generated 

using average, minimum, and maximum RR to parameterize the distribution.
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Individuals aged 50–75 were considered UTD with CRC screening if they received a 

FIT in the prior year or a colonoscopy in the past 10 years, per current guidelines in 

2020 (Bibbins-Domingo et al., 2016). We assumed that intervention implementation could 

affect individuals’ preferred screening modality and predicted probability of screening 

by their preferred modality (e.g., the MailedFIT+ intervention may prompt some with a 

preferred modality of colonoscopy to screen with FIT). The supplement provides additional 

information about modeling screening modality.

2.3. Simulation outcomes and analyses

We identified the multicomponent interventions capable of achieving the 70.5% and 80% 

screening targets by level of reach and, for those that achieve the targets, the specific level 

of reach needed. We report the percent UTD overall and by sociodemographic subgroups. 

Additionally, we present the effect of varying RR values on the percent UTD as a function 

of reach. Longer-term health outcomes include CRC cases averted by cancer stage and 

CRC-specific deaths averted over simulated individuals’ lifetimes. The simulation model 

was run for 20 replications using AnyLogic (version 8.5.1).

3. Results

The demographic characteristics and insurance coverage of the NC population during the 

5-year intervention period are presented in Supplemental Table 1. The size of the simulated 

age-eligible population increased from 2.8 to 3.2 million during this period, reflecting an 

aging population. The age distribution and insurance mix of the population shifted, with 

an increase of approximately 9 percentage points for individuals 65 years or older and 

an increase in the number of Medicare enrollees, consistent with NC demographic trends 

(Tippett, 2017; Trogdon and Raynor, 2017).

Fig. 1 displays the percent of the NC population UTD with CRC screening in the usual care 

and multicomponent intervention scenarios after 1 year and 5 years by level of intervention 

reach. Assuming no change in insurance access (Fig. 1a and b), the MailedFIT+ and PN-for-
Col + interventions achieved the 70.5% UTD target after 1 year assuming 75% and 100% 

reach, respectively. PN-for-Col + was the only intervention to get to the 80% UTD target 

after 5 years, with 100% reach. Threshold analysis showed the minimum reach needed to 

meet these targets; the PN-for-Col + intervention achieved the 70.5% target after 1 year of 

intervention with 97% reach, and the 80% target after 5 years of intervention with 78% 

reach, while the MailedFIT+intervention surpassed the 70.5% target after 1 year and 5 years 

of intervention with 74% reach. Both the PAF+ and MailedFIT + forMd interventions were 

associated with increased UTD rates as the reach level increased but were not associated 

with sufficient gains to achieve either target in the overall population. The findings were 

similar with Medicaid expansion (Fig. 1c and d) with two important exceptions – 1) PN-for-
Col +achieved the 80% target after 5 years with lower reach and 2) MailedFIT + forMd 
achieved the 70.5% target among Medicaid enrollees after 5 years with at least 97% reach.
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Subgroup Analysis.

The impact of the multicomponent interventions on percent UTD in specific subpopulations 

after 5 years of intervention are presented in Table 2 (for 25% and 75% reach scenarios) 

and Supplemental Table 2 (all reach scenarios). With usual care, the UTD rate in the 

general population was 50.4%. Assuming 25% reach, the 70.5% target was achieved by the 

PN-for-Col + intervention in three subgroups – individuals aged 65+, privately insured, and 

Medicare enrollees. At 75% reach, PN-for-Col + reached the 70.5% target in every subgroup 

except the uninsured, and also surpassed the 80% target among females, whites, individuals 

aged 65+, privately insured, and Medicare enrollees. At this same reach level of 75%, the 

MailedFIT+ intervention achieved 70.5% screened for multiple subgroups (females, whites, 

urban residents, individuals aged 60+, privately insured, and Medicare enrollees), but was 

not able to achieve the 80% target in any population. Neither screening target was achieved 

in the subgroups assessed at 25% or 75% reach with the MailedFIT + forMd or PAF+ 

interventions.

3.1. Reach parameters and relative risk (RR)

We tested different combinations of reach parameter and RR values on the percentage of 

age-eligible adults UTD with CRC screening at 5 years (Fig. 2) to understand tradeoffs in 

implementation decisions. We focused specifically on the MailedFIT+ and PN-for-Col + 

interventions because they were capable of achieving current screening targets in the overall 

population. After 5 years of implementing MailedFIT+, the 80% UTD target in the overall 

population could be achieved with a RR of 4.0 and intervention reach of 75%, or a lower 

RR of 3.0 and a higher reach of 100%. After 5 years, PN-for-Col + could achieve the 70.5% 

UTD target with a RR of 1.5 and 40% reach, and the 80% UTD target with a RR of 2.5 and 

100% reach.

3.2. Long-term outcomes

All interventions were associated with meaningful reductions in CRC cases for the NC 

simulated population, overall and by stage, and CRC-specific deaths, versus usual care 

(Table 3). Under usual care, over 161,000 CRC cases (58.8% diagnosed at Stage 3 or 

4) and 79,000 CRC deaths were expected across the simulated individuals’ lifetimes. The 

PN-for-Col + intervention was associated with the greatest reductions in CRC cases and 

deaths, followed by MailedFIT+, PAF+, and MailedFIT + forMd, across all reach values. 

While MailedFIT + forMd was associated with relatively small numbers of averted CRC 

cases and deaths without Medicaid expansion, we found a high impact in terms of reduced 

diagnoses and mortality when this intervention was combined with Medicaid expansion 

(Supplemental Table 3).

4. Discussion

This study demonstrated that it is possible, albeit difficult, for states to surpass the 70.5% 

and 80% population-level CRC screening targets through implementing multicomponent 

interventions. Of the four simulated interventions, two (MailedFIT+ and PN-for-Col+) were 

able to achieve at least the 70.5% target in the overall population. The large increases in 

population-level screening associated with a 5-year dose of each simulated intervention are 
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expected to produce substantial long-term health benefits (e.g., over 13,000 CRC cases and 

6000 deaths averted for PN-for-Col + with only 25% reach).

While CRC screening targets were found to be attainable in our model, the ability to achieve 

these targets is conditional on intervention reach, previously identified as an important 

metric (Glasgow, 2018; Green et al., 2019). For example, at least 74% of the age-eligible 

population needed to be exposed to the MailedFIT+ intervention to surpass the 70.5% target. 

In practice, those implementing CRC screening interventions have reported a variety of 

implementation challenges–such as competing demands, staff turnover, technical challenges, 

limited funding, and problems developing streamlined processes with partner agencies–

which can limit intervention reach (Hannon et al., 2019; Coronado et al., 2017). In a 

pragmatic trial using an electronic health system to administer a mailed FIT program in 

FQHCs, Green and colleagues (2019) reported wide variation in reach across health centers 

(4.8–74.7 primarily driven by health center characteristics (Green et al., 2019). Prior work 

has identified ways to optimize CRC screening programs (Coury et al., 2021; Davis et al., 

n.d.), but additional research is needed on how to improve multicomponent interventions 

implementation considering higher levels of reach.

Focusing solely on intervention effectiveness in increasing CRC screening at the population 

level may undermine efforts to eliminate existing disparities. Interventions that were 

more effective in the overall population were unable to achieve more equitable screening 

outcomes. For example, under the PN-for-Col + intervention assuming 50% reach, all 

insured populations achieved the 70.5% target, and privately insured subpopulations even 

achieved the 80% target, while the uninsured did not get to either target. Even when the 

MailedFIT+ intervention was assumed to reach 75% of the age-eligible population, multiple 

subgroups, including non-white individuals, Hispanics, rural residents, Medicaid enrollees, 

dual Medicaid/Medicare enrollees, and the uninsured, still fell short of the 70.5% target. 

These subpopulations have been shown to have relatively low screening rates (Wheeler et 

al., 2014; White et al., 2017; Davis et al., 2017; Joseph et al., 2020; Siegel et al., 2020); 

for example, CRC screening is 11 to 35 percentage points lower for Medicaid enrollees and 

the uninsured, respectively, compared to privately insured individuals (Siegel et al., 2020). 

While these simulated interventions are expected to increase overall CRC screening, targeted 

efforts are needed to adequately address screening disparities.

Our results underscore the need to prioritize strategies that better reach the uninsured 

population through targeted interventions and upstream policy changes to enhance access. It 

is notable that the uninsured were the only subgroup in this analysis in which screening 

targets of 70.5% and 80% could not be achieved during the 5-year period by any 

intervention – even when layering on Medicaid expansion. This is due, in part, to our 

assumption that the interventions would only be offered to uninsured individuals who seek 

care from FQHCs (approximately 51% of NC’s uninsured population) (Engel-Smith, 2019; 

U.S. Census Bureau, n.d.; HRSA Data Warehouse, n.d.). Estimates suggest that 20–30% 

of newly eligible Medicaid patients have yet to establish with primary care (DeLia, 2021). 

Interventions that reach the uninsured, as well as Medicaid patients who have not established 

with primary care, are needed. The ability to meet screening targets is primarily impeded 

by the large inequities in access to CRC screening facing the uninsured. NC is one of only 
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12 states that has yet to expand Medicaid coverage (Kaiser Family Foundation, 2021). To 

make meaningful strides toward achieving national CRC targets, and to reduce existing 

disparities in screening rates by insurance, future interventions should include policy efforts 

to encourage Medicaid expansion and focus specifically on reaching individuals who are 

uninsured or have not established with primary care.

Decision-makers may need to consider the feasibility of implementing strategies given their 

budgets and local contexts. Of the four simulated interventions, PN-for-Col + was associated 

with the most substantial improvements in CRC screening and the largest reductions in CRC 

incidence and mortality – likely because colonoscopy provides UTD coverage for 10 years 

versus 1 year for FIT. However, this intervention may be cost-prohibitive in low-resource 

settings, compared to lower-cost options like mailed FIT programs. Prior simulation studies 

have shown that, given limited budgets, prioritizing FIT over colonoscopies is associated 

with higher intervention reach and greater reductions in CRC morbidity and mortality 

(Subramanian et al., 2010; van der Steen et al., 2015); an annual FIT-based program in 

South Carolina was expected to screen nearly 8 times more individuals for CRC and avert 4 

times as many CRC-specific deaths than a colonoscopy screening program among the state’s 

low-income and uninsured populations (van der Steen et al., 2015).

This analysis highlights the need to consider intervention targets carefully. For example, 

although the PAF+ scenario achieved a 3.31 and 11.23 percentage point UTD gain if 

25% and 100% of the population was reached, respectively, its impact was expected to 

be more limited than direct outreach-focused interventions. The PAF+ intervention focuses 

primarily on addressing provider-level barriers to screening, whereas the MailedFIT+ and 

PN-for-Col + interventions are designed to reduce multilevel barriers to screening. To 

achieve national targets, our results suggest that provider-level, patient-level, and structural 

barriers to screening must be addressed.

This study has a few limitations. We focused on potential impact/effectiveness of 

multicomponent interventions but not costs. Since implementation costs affect the feasibility 

of intervention implementation, a cost-effectiveness analysis comparing these same 

scenarios is an important area for future work. For example, the PN-for-Col + intervention 

was the only one capable of achieving the 80% screening target, colonoscopies cost more 

than FIT tests (over $700 per colonoscopy versus about $20 per FIT) (Rice et al., 2019; 

Wheeler et al., 2020). Second, while our effectiveness estimates reflect best available 

evidence in prior literature, the reliability of these estimates across interventions may vary. 

More studies reported RR values for the MailedFIT+ intervention than the PN-for-Col + 

intervention. Third, our simulation was limited to patients aged 50–75. Given the shift in 

2021 to expand screening to patients starting at 45 (Davidson et al., 2021), the impact 

interventions may differ in this younger population and warrants future study. Fourth, we 

assume the interventions have the same efficacy (or impact) each year it is offered. We 

have not modeled the potential waning efficacy of the interventions nor the impact screening 

in previous years have on present screening behavior. Lastly, our microsimulation model 

included assumptions, such as rules for how individuals select screening modalities. More 

work is needed to understand the impact of these assumptions.
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Overall, this analysis provides promising evidence of the potential to reach population-level 

CRC screening targets through multicomponent interventions – if the interventions have 

sufficient reach. We found that the PN-for-Col + intervention can achieve the 70.5% target in 

1 year and achieve the 80% target in 5 years, while the MailedFIT+ intervention can achieve 

the 70.5% target in 1 year. This analysis also illustrates that focusing on population-level 

screening target achievements may miss important subpopulations who are marginalized by 

healthcare systems and left behind in screening efforts seeking to optimize only the overall 

population target. When selecting interventions, decision-makers should consider the impact 

on existing inequities in CRC screening. In particular, tradeoffs between the opportunity to 

reach large proportions of the full population or targeted subpopulations with the screening 

intervention, including implementation resources such as costs and personnel time required 

for broader-scale implementation to increase intervention coverage.
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Fig. 1. 
Percentage of simulated North Carolina population aged 50–75 up-to-date (UTD) with CRC 

screening by usual care and multicomponent intervention in 2020 (start of intervention 

period) and 2024 (end of intervention period) with and without Medicaid expansion 

and assuming different levels of intervention reach. The interventions are mailed fecal 

immunochemical testing (MailedFIT+), patient navigation for screening colonoscopy (PN-
for-Col+), MailedFIT+ targeted to Medicaid enrollees (MailedFIT + forMd), and provider 

assessment and feedback (PAF+). Solid lines indicate the 80% target and dashed lines 

indicate the 70.5% target.
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Fig. 2. 
Relative risk curves for varying the percent up-to-date (UTD) and reach parameter 

combinations for the mailed fecal immunochemical testing (MailedFIT+) and patient 

navigation for screening colonoscopy (PN-for-Col+) interventions during the last year of 

intervention. The dashed lines and solid lines represent the 70.5% and 80% screening 

targets, respectively.
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