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Abstract

Background: Mailed reminders to promote colorectal cancer (CRC) screening by fecal
immunochemical testing (FIT) have been shown to be effective in the Medicaid population, in
which screening is underused. However, little is known regarding the cost-effectiveness of these
interventions, with or without an included FIT kit.

Methods: The authors conducted a cost-effectiveness analysis of a randomized controlled
trial that compared the effectiveness of a Reminder+FIT intervention versus a Reminder-Only
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intervention in increasing FIT screening. The analysis compared the costs per person screened
for CRC screening associated with the Reminder+FIT versus Reminder-Only alternative using a
one-year time horizon. Input data for a cohort of 35,000 unscreened North Carolina Medicaid
enrollees ages 52—64 were derived from the trial and microcosting. Inputs and outputs were
estimated from two perspectives—the Medicaid/state perspective and the health clinic/facility
perspective—using probabilistic sensitivity analysis to evaluate uncertainty.

Results: The anticipated number of CRC screenings, including both FIT and screening
colonoscopies, was higher for the Reminder+FIT alternative (8,131, 23.2%) than the Reminder-
Only alternative (5,533, 15.8%). From the Medicaid/state perspective, the Reminder+FIT
alternative dominated the Reminder-Only alternative, with lower costs and higher screening
rates. From the health clinic/facility perspective, the Reminder+FIT versus the Reminder-Only
alternative resulted in an incremental cost-effectiveness ratio of $116 per person screened.

Conclusions: The Reminder+FIT alternative was cost saving per additional Medicaid enrollee
screened compared with the Reminder-Only alternative from the Medicaid/state perspective and
likely cost-effective from the health clinic/facility perspective. The results also demonstrate that
health departments and state Medicaid programs can efficiently mail FIT Kits to large numbers of
Medicaid enrollees to increase CRC screening completion.

Keywords

Costs and Cost Analysis; Early Detection of Cancer; Mass screening; Medicaid; Preventive Health
Services

BACKGROUND

Colorectal cancer (CRC) is among the most commonly diagnosed malignancies nationally,
with an estimated 140,250 incident diagnoses in 2018 (1). Fortunately, timely screening
can prevent unnecessary morbidity and mortality associated with CRC. The U.S. Preventive
Services Task Force (USPSTF) provides its strongest “A” endorsement for CRC screening
among average-risk individuals ages 50 to 75 years, delivered by multiple modalities,
including annual fecal testing (2).

Despite this evidence base, however, more than one-third of age-eligible Americans are not
up-to-date with CRC screening (3), and sub-population-specific studies indicate especially
low screening among Medicaid and other low-income populations (4—6). The reasons for
low screening rates are multifactorial and relate to the perceived inconvenience associated
with CRC screening, competing time demands, lack of provider recommendation, lack

of understanding about screening benefits, and perceived high cost (7, 8). Many of these
concerns are uniquely associated with colonoscopy, which requires substantial preparation
time, accompanied transportation, time away from work, and significantly higher cost than
fecal testing. For these reasons, fecal testing is a preferred testing modality by many low-
income individuals (9-11).

Consequently, programs to increase CRC screening in low-income populations have
leveraged the relatively simple and low-cost fecal test to encourage participation (9, 12, 13).
Multiple studies have demonstrated the effectiveness of such strategies, including mailing
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reminders and mailing fecal immunochemical test (FIT) kits to age-eligible individuals who
are not up to date with screening (12). However, the identification of potentially eligible
individuals requires a robust health care informatics infrastructure, as well as timely tracking
and referral pathways for follow-up colonoscopy among those who test positive for blood in
the stool with an FIT kit. These programmatic requirements can be resource-intensive, but
may be high-value given the considerable health benefits associated with CRC screening,
particularly within underserved, low-income populations, which shoulder a heavier burden
of late-stage diagnoses, inability to obtain treatment once diagnosed, and higher CRC
mortality (14, 15).

As payers and providers endeavor to increase the proportion of age-eligible adults who are
up to date with CRC screening, per the National Colorectal Cancer Roundtable target of
80% screened (16), understanding the comparative value of mailed FIT-based programs in
low-income populations is urgently needed. We sought to estimate the cost-effectiveness

of two mailed strategies (reminder + FIT kit and reminder only), relative to each other,

in a Medicaid population in which patient records enabled the identification of potentially
eligible intervention targets and patient navigators were in place to ensure appropriate
referral of FIT-positive results to colonoscopy providers. Further, we partnered with a local
safety net provider in a large urban setting—the county public health department—to deliver
the intervention and track resource use throughout the intervention. By estimating the cost
per additional person screened for CRC when comparing these strategies, our objective was
to inform decision makers about the efficiency of methods for improving CRC screening
uptake from a public health and Medicaid perspective.

Materials and Methods

Pragmatic Randomized Controlled Trial

Our study team conducted a pragmatic randomized controlled trial (RCT) in Mecklenburg
County, North Carolina among more than 2,100 average-risk Medicaid enrollees aged 52—64
years who were overdue for CRC screening between October 2016 and July 2017 (13). We
previously reported details about the study design and results (13). Briefly, the enrollees
received either a reminder + FIT or only a reminder based on random assignment. We
identified individuals as potentially eligible for screening based on age and past screening in
claims, excluding those who had a prior history of CRC or full colectomy. Reminder letters
noted that the individual’s medical record indicated they may be due for CRC screening and
provided information about how to access CRC screening; for the Reminder+FIT packages,
a FIT kit was sent with the reminder, whereas for the Reminder-Only alternative, patients
could request a mailed FIT kit and received information about how and where to undergo
colonoscopy. An included postcard allowed targeted participants or their proxies to respond
that they had already been screened (n=226 across both arms) or to opt out because of loss
of Medicaid insurance (n=4), language barriers (n=2), relocation (n=6), or death (n=6). In
the parent study, the FIT completion rate was significantly higher for the Reminder+FIT
intervention compared with the Reminder-Only intervention (21.1% vs 12.3%; P< .01).

We expect that these interventions also encouraged some individuals to complete screening
by colonoscopy; based on estimates from the literature (17-19), we estimate that these
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additional colonoscopy screenings resulted in overall CRC screening rates of 23.3% for

the Reminder+FIT and 15.8% for the Reminder-Only interventions. In the parent study, in
total, 18 individuals received positive FIT results (11 in the Reminder+FIT group and 7 in
the Reminder-Only group) and were navigated to follow-up colonoscopy; notably, none of
those 18 individuals lost Medicaid insurance before follow-up. The RCT was carried out in
partnership between the Mecklenburg County Health Department (MCHD) and Community
Care of North Carolina (CCNC), the state’s medical home model for coordinating care of
Medicaid beneficiaries. The CCNC local care network, Community Care Partners of Greater
Mecklenburg (CCPGM), provided patient navigation to follow-up services and colonoscopy,
as needed, according to its customary care coordination role. The study was approved by the
University of North Carolina Institutional Review Board.

Study Design

We conducted a population-level decision analysis following best practices (20) (Figure 1)
using Microsoft Excel 2016 (Version 16.14.1, Microsoft Corporation), in which the cohort
moved through a decision tree from left to right through 14 possible pathways. The decision
node, controlled by the randomized experiment in the parent study, determined which
intervention to provide — Reminder+FIT or Reminder-Only. Event nodes, or probabilistic
events that happen by chance, were derived from data collected in the parent study and
included whether individuals completed FIT, and if so, whether they received a positive
(abnormal) result, underwent a diagnostic colonoscopy if positive, and had polyps removed.
Event nodes also included whether individuals screened by colonoscopy instead of FIT and
whether polyps were removed during the screening colonoscopy. The terminal node was
polyp detection and removal.

Outcomes

We estimated the cost-effectiveness of interventions with respect to the number of
individuals screened for CRC either by FIT or colonoscopy within a Medicaid population.
Although the interventions were FIT-based, enrollees may be more likely to initiate CRC
screening by any modality as a result of being notified that they are overdue for screening.

In the decision tree, primary outcomes (represented by solid lines) related to program
reach and screening, whereas secondary outcomes (represented by dotted lines)

included additional health outcomes beyond screening, such as completion of diagnostic
examinations and removal of polyps during colonoscopy. Although these secondary
outcomes are important for assessing compliance with recommended follow-up after FIT
and longer-term health outcomes, we focused on the incremental gain in persons screened.

Analytic Perspective

We assessed the Reminder+FIT versus Reminder-Only comparison from two perspectives:
1) Medicaid or the state, grouped together because state governments cover a large portion
of Medicaid expenses and make decisions about Medicaid administration and public
health programmatic offerings; and 2) the health clinic/facility, which may include county
health departments, federally qualified health centers, small primary care providers, or
larger integrated healthcare systems. We assumed that, if Medicaid launched a FIT-based
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intervention, the programmatic materials, equipment, and personnel costs would be borne by
Medicaid or its care coordination entity.

Population and Setting

The cohort included 35,000 average-risk North Carolina Medicaid enrollees aged 52 to 64
years who were not up to date with CRC screening. We focused on individuals aged 52

and older to allow for two years to schedule and receive CRC screening after becoming
age-eligible at age 50 years. We excluded individuals who were age-eligible for Medicare
and dual Medicare enrollees because they have different CRC screening patterns than
Medicaid-only enrollees (5). The cohort size was based on estimates of the size of the age-
eligible Medicaid population in North Carolina, the percentage of this population enrolled in
Medicaid only, and the percentage of enrollees expected to be screened for CRC.

Time Horizon

The time horizon was one year. We selected this relatively short horizon because the study
period for the pragmatic RCT was also one year.

Model Inputs

The input parameters for the Reminder+FIT and Reminder-Only alternatives — transition
probabilities and costs — were largely obtained from the RCT results, reported elsewhere
(13). We used existing literature to inform the ranges (i.e., minimum, maximum) of plausible
estimates (17, 18, 21-27) for a probabilistic sensitivity analysis (PSA). All transition
probabilities are reported in Table 1.

The cost parameters included materials and equipment costs, such as the mailing

supplies and FIT Kkits, personnel costs associated with implementing the interventions and
communicating test results, and Medicaid reimbursement rates for completed screenings
(Table 2). To the Medicaid/state perspective, we assigned the materials and equipment

costs, plus the reimbursement costs paid out for externally processed FIT and colonoscopy
screenings which would be outsourced to a provider and reimbursed by Medicaid. To the
health clinic/facility perspective, we assigned all relevant material, equipment and personnel
costs minus the recovered Medicaid reimbursements for completed FIT screenings. For

the health clinic/facility perspective, we also assigned an administrative overhead cost to
account for the time and resources involved with ensuring that appropriate patients were
identified for the screening program, notified of results, and followed, whether through

the electronic health records or, in this case, working with CCNC to review Medicaid
claims. We did not assign a similar overhead cost to the Medicaid/state perspective, however,
because these activities were assumed to be routine aspects of Medicaid care coordination.
We excluded patient-level costs, such as travel and missed employment, from this analysis
because they would not be relevant to either perspective. Because the CCNC navigation
program was already in existence, we also assumed there were no start-up costs involved
with developing a new navigation process (i.e., recruiting and training navigators). However,
we did include the labor costs associated with patient navigation to follow-up colonoscopy
for those individuals with a positive FIT result.
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The MCHD provided the per-person material and equipment costs that were incurred during
the implementation of the RCT. We obtained Medicaid reimbursement rates from the North
Carolina Medicare Fee Schedule (28), assuming that Medicaid reimbursed at 95 percent

the rate of Medicare. We used microcosting to estimate the personnel costs. Specifically,
throughout the RCT, the project team, which was comprised of a lab manager, patient
navigator, and 28 support staff, each of whom dedicated a minimal full-time equivalent

and tracked their hours by type of activity on an ongoing, weekly basis in a REDCap
database (Vanderbilt University) for a total of 27 weeks. This prospective data collection
mitigated issues, such as recall bias and staff turnover, that commonly plague retrospective
estimates of labor-related costs (29). Additionally, to ensure data quality, a local supervisor
managed the data collection process and conducted regular check-ins with the staff related to
data quality. We included only non-research, intervention-specific activities in this analysis,
which involved a combined 456.5 hours across staff members, and assigned mean hourly
wages for equivalent positions in North Carolina from the Bureau of Labor Statistics (30).
Personnel costs are reported per enrollee who would require each service. For example, to
determine the cost per enrollee of communicating positive FIT results, we divided the total
staff cost associated with communicating positive results by the number of enrollees with a
positive FIT. We reported all costs in 2018 dollars, using the Consumer Price Index (CPI)
medical care component inflation factor (31).

Base-Case Analyses

We estimated the incremental cost-effectiveness ratio (ICER) for each perspective, using
base-case values for each of the input parameters. We calculated the ICER as the difference
in costs divided by the difference in effectiveness, in terms of enrollees screened by either
FIT or colonoscopy. The reported ICER indicates the cost per additional person screened
(PPS) in the Reminder+FIT alternative compared to the Reminder-Only alternative.

Sensitivity Analyses

We conducted a PSA using Crystal Ball (Oracle, 2018), running a simulation of 1,000 trials
for each comparison, to examine uncertain input parameters. To fully evaluate the potential
role of these sources of uncertainty in our analysis, we assigned triangular distributions to
the transition probabilities associated with FIT or colonoscopy screening, using minimum
and maximum values from prior research, and to the costs. We varied all personnel-related
cost estimates by +/- 20% and used ranges of fixed costs from existing research. For each
perspective, we reported the results in an ICER plane; each point of the four-quadrant graph
represents the change in effectiveness (e.g. incremental gain in individuals screened) and
the incremental cost of the Reminder+FIT alternative compared with the Reminder-Only
alternative for one of the 1,000 simulated trials, providing a visual depiction of the potential
range in cost-effectiveness estimates. We also created a cost-effectiveness acceptability
curve (CEAC) for each perspective, displaying the likelihood that the Reminder+FIT
alternative would be cost-effective relative to the Reminder-Only alternative at a particular
willingness-to-pay (WTP) threshold in terms of dollars expended PPS.

As a secondary analysis, we considered the cost-effectiveness of each type of mailed FIT
intervention compared with usual care (i.e. no intervention) from both analytic perspectives.
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To simulate the usual care scenario, we identified a range of plausible estimates for the
transition probabilities from published studies in similar populations and assigned the
relevant costs provided by the MCHD and estimated through microcosting, as shown in
Supplemental Tables 1 and 2.

Compared with the Reminder-Only alternative, the Reminder+FIT alternative yielded more
CRC screenings and saved money from the Medicaid/state perspective but cost more from
the health clinic/facility perspective. The total number among 35,000 enrollees expected to
be screened by FIT or colonoscopy was 8,131 for the Reminder+FIT (23.2%) and 5,533

for the Reminder-Only (15.8%) alternatives. Thus, the Reminder+FIT alternative resulted in
2,598 more screenings than the Reminder-Only alternative.

Medicaid/State Perspective

The total and incremental costs as well as the ICER from the Medicaid/state perspective

are reported in Table 3a. Total CRC screening costs for the Reminder+FIT and Reminder-
Only were estimated to be $1.40M and $1.45M, respectively. Notably, compared to the
Reminder-Only alternative, the Reminder+FIT alternative was cost-saving or dominant from
this perspective because it yielded more screenings at lower cost.

Health Clinic/Facility Perspective

Table 3b presents the results of the cost-effectiveness analysis from the health clinic/
facility perspective. Implementing the Reminder+FIT intervention statewide for 35,000
eligible Medicaid beneficiaries was estimated to cost $926,589, whereas the Reminder-Only
intervention cost $624,487, an incremental cost difference of just over $302,000. The cost
PPS for CRC by FIT or colonoscopy was $114 for the Reminder+FIT alternative and

$113 for the Reminder-Only alternative. Because the Reminder+FIT resulted in 2,598 more
screenings than the Reminder-Only, the ICER comparing these two active interventions was
$116 PPS.

Sensitivity Analyses

ICER planes are presented in Figures 2a and 2b for the Medicaid/state and health clinic/
facility perspectives, respectively, providing the results of the 1,000 simulated trials of the
PSA. From the Medicaid/state perspective, at a WTP level of $150 PPS, the Reminder+FIT
alternative dominated the Reminder-Only alternative in 83% of the trials. At the same WTP
level of $150 PPS from the health/clinic perspective, the Reminder+FIT alternative was
found to be cost-effective in 92% of the trials compared to the Reminder-Only alternative.

Figure 3 presents CEACs for the Medicaid/state and health clinic/facility perspectives. The
CEAC indicates the probability that the Reminder+FIT alternative, relative to the Reminder-
Only alternative, would be cost-effective at various WTP thresholds in terms of increasing
CRC screening. For example, from the health clinic/facility perspective, the Reminder+FIT
alternative was expected to be cost-effective over 50% of the time at a WTP level of $70
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PPS. At a higher WTP level of $100 PPS, the Reminder+FIT alternative was expected to be
cost-effective 75% of the time.

Because patient navigation can involve multiple phone contacts with a patient, with time
spent explaining the need for a follow-up colonoscopy, scheduling the appointment, and
helping to address potential patient-level barriers, the amount of time spent navigating
individual patients is variable. Therefore, we conducted a deterministic sensitivity analysis
for this parameter, in which we varied the time estimate per FIT-positive individual,
finding that even tripling the number of hours per patient resulted in small cost differences
(approximately $5-$7 more PPS by intervention), with the overall implications remaining
the same.

Finally, through our secondary analysis, we found that both the Reminder+FIT and
Reminder-Only alternatives were cost-effective compared with usual care from both
perspectives. If implemented by Medicaid or the state, the ICERs PPS, relative to usual care,
were $123 for the Reminder+FIT and $211 for the Reminder-Only (Supplemental Table 3a).
From the health clinic/facility perspective, the ICERs PPS were $137 for the Reminder+FIT
and $150 for the Reminder-Only, compared to usual care (Supplemental Table 3b). The
CEAC:s for these comparisons by perspective are presented in Supplemental Figure 1.

DISCUSSION

We have reported the cost-effectiveness of 2 variations of mailed FIT-based reminder
programs to increase CRC screening among Medicaid enrollees. We have demonstrated that
the Reminder+FIT intervention saved costs compared with the Reminder-Only intervention
from the Medicaid/state perspective and only required an incremental cost PPS of $116
from the health clinic/facility perspective. This ICER fell within the range of what decision-
makers would typically be willing to pay for an additional person screened for CRC,
previously shown to include ICERs as high as several hundred dollars or more (32-34).
Given the attention to CRC screening as a National Committee for Quality Assurance
(NCQA) Healthcare Effectiveness Data and Information Set (HEDIS) metric, practices and
payers are increasingly interested in evidence-based strategies that can address the gap in
CRC screening in low-income populations at the most affordable cost (35).

Our analysis showed that, regardless of whether Medicaid or clinics/facilities paid for
programming to increase CRC screening, the Reminder+FIT alternative was the higher
value approach. This approach can quickly reach thousands of age-eligible Medicaid
enrollees overdue for screening and encourage substantial numbers—nearly one in four
individuals in the Reminder+FIT intervention — to get screened for CRC.

From the health/clinic perspective, the Reminder-Only alternative cost less overall than

the Reminder+FIT alternative. However, from the Medicaid/state perspective, it was more
expensive than the Reminder+FIT alternative in terms of total costs. The higher overall cost
of the Reminder-Only alternative from the Medicaid/state perspective largely resulted from
induced screening colonoscopies because of the reminder letter, which Medicaid must then
reimburse. Importantly, this suggests that the incremental cost difference associated with
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proactively mailing FIT kits was more than offset by differences in costs associated with
screening colonoscopies in a Reminder-Only program, consistent with prior research (36).

Our findings are in line with other studies from different settings, suggesting that mailed
reminder campaigns are cost-effective for increasing CRC screening participation in various
populations (37-40). Shankaran and colleagues, evaluated the cost-effectiveness of mailing
educational reminders to patients referred for colonoscopy and reported a 12 percentage
point increase in CRC screening at only $43 PPS (38). Schlichting, et al, evaluated mailed
FIT tests with an emphasis on understanding whether high-intensity intervention with
introductory and reminder phone calls was worth the additional investment. The authors
reported an ICER of $27 per FIT returned with the high-intensity intervention versus

$45 per FIT returned for mailings alone, relative to usual care. They concluded that both
approaches were cost-effective and that setting-specific factors should determine which
approach is implemented (39). Lee, et al, evaluated mailed educational reminders following
fecal occult blood test distribution among U.S. veterans and found that reminders increased
screening participation by 16 percentage points at $15 PPS (40). Our study differed from
these prior analyses in two important ways. First, we focused on Medicaid recipients,

who have considerably lower-than-average CRC screening rates. Second, we evaluated a
program consisting of proactively mailed FIT kits targeting potentially eligible patients
using Medicaid claims, as opposed to targeting patients already primed for CRC screening
through prior referrals or prior fecal occult blood test card dissemination. As such, our
study presents an opportunity for health clinics/facilities and payers to evaluate the potential
costs and benefits of proactive intervention within low-income populations to increase CRC
screening rates.

Our findings differ somewhat from those of Meenan and colleagues, who evaluated a
clinic-based, pragmatic RCT comparing an electronic health record-embedded, mailed FIT
intervention to usual care. They reported an overall ICER of $483 per screening-eligible
patient (SEP)-adjusted completed FIT (29). Although their overall ICER was higher than our
base-case estimate, our ICER values for the Reminder-Only and Reminder+FIT alternatives
compared to usual care (our secondary analysis) fell within their reported range. The authors
acknowledged that their overall ICER was relatively high compared to other published cost-
effectiveness analyses of FIT-based interventions. However, this is likely due to variation in
intervention implementation (41) by clinics that differed greatly in their infrastructure and
level of resources. The analysis of Meenan et al also accounted for costs associated with
data organization and management, such as the time required to analyze claims data records,
which helps to facilitate the accurate identification and ongoing monitoring of patients

who are eligible and due for screening. While our analysis included an administrative
overhead cost related to these activities for clinics and health departments, our estimate may
be lower than what is needed for administrative- and data-related costs in other settings.
Decision-makers should consider how these costs may vary depending on their local data
infrastructure and context.

Other studies have evaluated CRC screening navigation and found that more intensive
interaction led to higher initial and repeat screening (19). Our study reserved the more
cost-intensive navigation for only those patients who tested positive on FIT. Medicaid’s
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CCNC care managers, whose roles are well-suited for this function, provided these services.
This approach may be inherently efficient, since it focused limited navigation services on the
follow-up and diagnostic needs of higher risk patients who had already screened positive.
That said, our study did not evaluate screening navigation. Comparing the cost-effectiveness
of screening navigation versus navigation to follow-up/diagnostic care is an important area
for future inquiry since screening navigation previously yielded substantial gains in CRC
screening uptake, relative to the “automated” mailed FIT (i.e. no follow-up phone-up calls),
in primary care populations (e.g., 65% up-to-date in the screening navigated group versus
51% in the group receiving mailed FIT only) (19).

Our time horizon of one year allowed us to compare our findings to other studies on

the cost-effectiveness of FIT-based interventions with similarly short time horizons (29,

40). By reflecting the short duration of many Medicaid enrollments, this analysis provided
insight into the expected benefits of a screening intervention in the short-term, whereas

the long-term gains associated with screening may result in cost-savings for other payers.
Policymakers at the state level typically make decisions about how to invest their resources
in the short-term, based on the state’s annual Medicaid budget. Evaluating program costs
and benefits over a longer time horizon would be difficult to implement analytically as little
is known about repeat screening patterns of FIT users with Medicaid insurance; however,
future analyses should explore how CRC screening changes over time in Medicaid enrollees.
In addition, Medicaid enrollment may be short-lived with high rates of churning in some
sub-populations (42, 43). Nevertheless, Medicaid enrollment was relatively continuous in
our population of 52-64 year-olds; among the 2,144 patients in the parent study identified as
eligible and randomized to receive one of the two reminder-based programs, only 4 reported
not participating due to loss of Medicaid insurance, and none of the 18 FIT-positives
reported losing Medicaid insurance by the time of follow-up navigation.

Our analysis included limitations. First, we based our input parameter estimates on a
pragmatic RCT in a large, urban Medicaid population that may have had different access

to care and willingness to engage in CRC screening than populations in other settings.
While our intervention was conducted in a Medicaid medical home setting with care
coordination provided by patient navigators, other state Medicaid programs may have less
infrastructure in place to support implementation. The implementation of similar programs
in different populations and settings should be expected to yield slightly different costs

and outcomes, and such variability should be explored in future implementation studies.
Nevertheless, we evaluated potential uncertainty in program uptake and costs across a range
of plausible values based upon the best available data, and our findings remained robust to
such changes in assumptions about underlying input data. Second, we omitted potentially
relevant patient costs; however, our focus was on incentivizing practices and payers to
consider implementing fecal-testing-based mailed reminder campaigns and showing the
value-added to them. Nonetheless, future studies should collect patient-reported data on the
associated opportunity costs to patients, which may be more burdensome among low-income
individuals with multiple competing demands. Finally, some of our secondary analyses were
not planned a priori, but emerged with input from our health department and CCNC partners
to help us further understand implementation costs as part of sustainability planning.
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We conducted this cost-effectiveness analysis primarily as an opportunity to inform
decisions about how best to improve CRC screening on an annual basis from the perspective
of decision-makers like those at Medicaid (who are operating on annual budgets) and
individual clinics (who are often tasked with reporting on annual CRC screening). In light
of our one-year time horizon, the costs associated with the detection and treatment of
diagnosed cancers were not included. While the costs per cancer averted or quality-adjusted
life-year (QALY) gained are important outcomes, the cost per additional person screened

is often the outcome of most relevance to decision-makers at community health clinics
(44-46). Moreover, the association between improved CRC screening through organized
programs and substantial reductions in CRC incidence and mortality over longer-term time
horizons was previously demonstrated (47), and multiple other studies have demonstrated
the long-term cost-benefit tradeoffs of CRC screening more generally. Our current study
focused more narrowly on the most efficient strategies to increase uptake of CRC screening
in low-income Medicaid enrollees, as opposed to the value of screening itself. As future
work, we plan to analyze follow-up claims data for the RCT participants, providing a better
understanding of repeat FIT screening patterns among Medicaid enrollees to inform future
cost-effectiveness analyses with longer time horizons.

Conclusions

Nationally, CRC screening is among the most beneficial, yet underused, preventive

services. The Community Guide to Preventive Services has reviewed the evidence base and
recommended mailed reminder interventions for CRC screening since 2010 and small media
interventions (e.g., educational letters and brochures) to increase colorectal cancer screening
since 2005 (48). Despite this endorsement of mailed interventions emphasizing fecal testing,
relatively few studies have evaluated the cost-effectiveness of such interventions. To our
knowledge, none have done so in the context of outreach from a county public health
department for the Medicaid population. Our analyses in this setting demonstrate to health
departments and Medicaid organizations that including a FIT kit with a mailed reminder is
a good incremental investment of resources. It is potentially cost saving, depending on the
payer, relative to a mailed reminder alone. Our findings also support limiting demand for the
more resource-intensive colonoscopy and navigation to colonoscopy to those who arguably
need it most—people with abnormal FIT results. Recognizing such tradeoffs explicitly and
acting deliberately to spread scarce resources as broadly as possible across underserved
populations will likely yield the greatest gains in public health and the greatest savings in
public spending.

Supplementary Material

Funding

Refer to Web version on PubMed Central for supplementary material.

This study was supported by the University of North Carolina Lineberger Comprehensive Cancer Center’s Carolina
Cancer Screening Initiative and the University Cancer Research Fund through a Tier 2 Stimulus Award (Stephanie
B. Wheeler and Alison T. Brenner), and through the Cancer Prevention and Control Research Network (CPCRN
(Cooperative Agreement U48-DP005017) from the Centers for Disease Control and Prevention (CDC) Prevention
Research Centers Program and the National Cancer Institute. Meghan C. O’Leary is supported by the University

Cancer. Author manuscript; available in PMC 2023 October 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wheeler et al. Page 12

of North Carolina at Chapel Hill Cancer Care Quality Training Program (National Cancer Institute grant T32
CA116339). Jeff Y. Yang is supported as a predoctoral trainee under National Institutes of Health (NIH) grant T32
DKO007634 and by the University of North Carolina Royster Society of Fellows.

Financial Disclosure

Stephanie B. Wheeler reports grant funding to her institution from the Pfizer Foundation, outside the submitted
work. The remaining authors made no disclosures.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer J Clin. 2018;68(1):7-30.
[PubMed: 29313949]

2. Bibbins-Domingo K, Grossman DC, Curry SJ, Davidson KW, Epling JW Jr., Garcia FAR, et al.
Screening for Colorectal Cancer: US Preventive Services Task Force Recommendation Statement.
JAMA. 2016;315(23):2564-75. [PubMed: 27304597]

3. American Cancer Society. Colorectal Cancer Facts & Figures 2017-2019. American Cancer
Society; 2017.

4. White A, Thompson TD, White MC, Sabatino SA, de Moor J, Doria-Rose PV, et al. Cancer
screening test use—United States, 2015. MMWR Morbidity and mortality weekly report.
2017;66(8):201. [PubMed: 28253225]

5. Wheeler SB, Kuo TM, Goyal RK, Meyer AM, Hassmiller Lich K, Gillen EM, et al. Regional
variation in colorectal cancer testing and geographic availability of care in a publicly insured
population. Health & Place. 2014;29:114-23. [PubMed: 25063908]

6. Davis MM, Renfro S, Pham R, Hassmiller Lich K, Shannon J, Coronado GD, et al. Geographic
and population-level disparities in colorectal cancer testing: A multilevel analysis of Medicaid and
commercial claims data. Preventive Medicine. 2017;101:44-52. [PubMed: 28506715]

7. Martens CE, Crutchfield TM, Laping JL, Perreras L, Reuland DS, Cubillos L, et al. Why Wait
Until Our Community Gets Cancer?: Exploring CRC Screening Barriers and Facilitators in the
Spanish-Speaking Community in North Carolina. J Cancer Educ. 2016;31(4):652-9. [PubMed:
26264390]

8. Honein-AbouHaidar GN, Kastner M, Vuong V, Perrier L, Daly C, Rabeneck L, et al. Systematic
Review and Meta-study Synthesis of Qualitative Studies Evaluating Facilitators and Barriers to
Participation in Colorectal Cancer Screening. Cancer Epidemiol Biomarkers Prev : a publication of
the American Association for Cancer Research, cosponsored by the American Society of Preventive
Oncology. 2016;25(6):907-17.

9. Davis MM, Freeman M, Shannon J, Coronado GD, Stange KC, Guise JM, et al. A systematic review
of clinic and community intervention to increase fecal testing for colorectal cancer in rural and
low-income populations in the United States - How, what and when? BMC Cancer. 2018;18(1):40.
[PubMed: 29304835]

10. Lee SJ, O’Leary MC, Umble KE, Wheeler SB. Eliciting vulnerable patients’ preferences regarding

colorectal cancer screening: a systematic review. Patient Prefer Adherence. 2018;12:2267-82.
[PubMed: 30464417]

11. Pignone MP, Crutchfield TM, Brown PM, Hawley ST, Laping JL, Lewis CL, et al. Using a
discrete choice experiment to inform the design of programs to promote colon cancer screening
for vulnerable populations in North Carolina. BMC Health Serv Res. 2014;14:611. [PubMed:
25433801]

12. Dougherty MK, Brenner AT, Crockett SD, Gupta S, Wheeler SB, Coker-Schwimmer M, et
al. Evaluation of Interventions Intended to Increase Colorectal Cancer Screening Rates in the
United States: A Systematic Review and Meta-analysis. JAMA Intern Med. 2018;178(12):1645—
58. [PubMed: 30326005]

13. Brenner AT, Rhode J, Yang JY, Baker D, Drechsel R, Plescia M, et al. Comparative effectiveness
of mailed reminders with and without fecal immunochemical tests for Medicaid beneficiaries at
a large county health department: A randomized controlled trial. Cancer. 2018;124(16):3346-54.
[PubMed: 30004577]

Cancer. Author manuscript; available in PMC 2023 October 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wheeler et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Page 13

Chan C, Lopez A, Castaneda G, Bhuket T, Liu B, Yee S, et al. Black Patients with Colorectal
Cancer Have More Advanced Cancer Stage at Time of Diagnosis: A Community-Based Safety-
Net Hospital Experience. J Community Health. 2017;42(4):724-9. [PubMed: 28040840]

Pulte D, Jansen L, Brenner H. Social disparities in survival after diagnosis with colorectal cancer:
Contribution of race and insurance status. Cancer Epidemiol. 2017;48:41-7. [PubMed: 28364671]

National Colorectal Cancer Roundtable. Shared Goal: Reaching 80% Screened for Colorectal
Cancer by 2018. Accessed June 29, 2020. National Colorectal Cancer Roundtable; 2019. https://
nccrt.org/80-in-every-community-2/

Baker DW, Brown T, Buchanan DR, Weil J, Balsley K, Ranalli L, et al. Comparative
Effectiveness of a Multifaceted Intervention to Improve Adherence to Annual Colorectal Cancer
Screening in Community Health Centers A Randomized Clinical Trial. JAMA Internal Medicine.
2014;174(8):1235-41. [PubMed: 24934845]

Singal AG, Gupta S, Tiro JA, Skinner CS, McCallister K, Sanders JM, et al. Outreach invitations
for FIT and colonoscopy improve colorectal cancer screening rates: A randomized controlled trial
in a safety-net health system. Cancer. 2016;122(3):456-63. [PubMed: 26535565]

Green BB, Wang CY, Anderson ML, Chubak J, Meenan RT, Vernon SW, et al. An Automated
Intervention With Stepped Increases in Support to Increase Uptake of Colorectal Cancer Screening
A Randomized Trial. Annals of Internal Medicine. 2013;158(5):301-11. [PubMed: 23460053]

Neumann PJ, Sanders GD, Russell LB, Siegel JE, Ganiats TG, eds. Cost-Effectiveness in Health
and Medicine. 2nd ed. Oxford University Press; 2016.

Charlton ME, Mengeling MA, Halfdanarson TR, Makki NM, Malhotra A, Klutts JS, et al.
Evaluation of a home-based colorectal cancer screening intervention in a rural state. J Rural
Health. 2014;30(3):322-32. [PubMed: 24164375]

Gupta S, Halm EA, Rockey DC, Hammons M, Koch M, Carter E, et al. Comparative effectiveness
of fecal immunochemical test outreach, colonoscopy outreach, and usual care for boosting
colorectal cancer screening among the underserved: a randomized clinical trial. JAMA Intern
Med. 2013;173(18):1725-32. [PubMed: 23921906]

Lewis CL, Brenner AT, Griffith JM, Moore CG, Pignone MP. Two controlled trials to determine
the effectiveness of a mailed intervention to increase colon cancer screening. N C Med J.
2012;73(2):93-8. [PubMed: 22860316]

Leone LA, Reuland DS, Lewis CL, Ingle M, Erman B, Summers TJ, et al. Reach, usage, and
effectiveness of a Medicaid patient navigator intervention to increase colorectal cancer screening,
Cape Fear, North Carolina, 2011. Preventing Chronic Disease. 2013;10:E82. [PubMed: 23701719]

Chubak J, Garcia MP, Burnett-Hartman AN, Zheng Y, Corley DA, Halm EA, et al. Time to
Colonoscopy after Positive Fecal Blood Test in Four U.S. Health Care Systems. Cancer Epidemiol
Biomarkers Prev : a publication of the American Association for Cancer Research, cosponsored by
the American Society of Preventive Oncology. 2016;25(2):344-50.

Kligman E, Li W, Eckert GJ, Kahi C. Adenoma Detection Rate in Asymptomatic Patients with
Positive Fecal Immunochemical Tests. Dig Dis Sci. 2018;63(5):1167-72. [PubMed: 29468377]
Tiro JA, Kamineni A, Levin TR, Zheng Y, Schottinger JS, Rutter CM, et al. The colorectal cancer
screening process in community settings: a conceptual model for the population-based research
optimizing screening through personalized regimens consortium. Cancer Epidemiol Biomarkers
Prev. 2014;23(7):1147-58. [PubMed: 24917182]

Medicare Fee Schedule for North Carolina. 2018. https://www.palmettogba.com/palmetto/
fees_front.nsf/fee_main?OpenForm. Accessed June 29, 2020.

Meenan RT, Coronado GD, Petrik A, Green BB. A cost-effectiveness analysis of a colorectal
cancer screening program in safety net clinics. Preventive Medicine. 2019;120:119-25. [PubMed:
30685318]

US Department of Labor Bureau of Labor Statistics. May 2016 State Occupational Employment
and Wage Estimates, North Carolina. US Department of Labor Bureau of Labor Statistics; 2018.
US Department of Labor Bureau of Labor Statistics. Consumer Price Index. US Department of
Labor Bureau of Labor Statistics; 2018.

Subramanian S, Tangka FKL, Hoover S, Royalty J, DeGroff A, Joseph D. Costs of colorectal
cancer screening provision in CDC’s Colorectal Cancer Control Program: Comparisons of

Cancer. Author manuscript; available in PMC 2023 October 20.


https://nccrt.org/80-in-every-community-2/
https://nccrt.org/80-in-every-community-2/
https://www.palmettogba.com/palmetto/fees_front.nsf/fee_main?OpenForm
https://www.palmettogba.com/palmetto/fees_front.nsf/fee_main?OpenForm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wheeler et al.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 14

colonoscopy and FOBT/FIT based screening. Eval Program Plann. 2017;62:73-80. [PubMed:
28190597]

Kemper KE, Glaze BL, Eastman CL, Waldron RC, Hoover S, Flagg T, et al. Effectiveness and cost
of multilayered colorectal cancer screening promotion interventions at federally qualified health
centers in Washington State. Cancer. 2018;124(21):4121-9. [PubMed: 30359468]

Tangka FK, Subramanian S, Beebe MC, Hoover S, Royalty J, Seeff LC. Clinical costs of colorectal
cancer screening in 5 federally funded demonstration programs. Cancer. 2013;119 Suppl 15:2863—
9. [PubMed: 23868481]

National Committee for Quality Assurance (NCQA). Colorectal Cancer Screening (COL). NCQA;
2019. Accessed June 29, 2020. https://www.ncga.org/hedis/measures/colorectal-cancer-screening/.

Meenan RT, Anderson ML, Chubak J, Vernon SW, Fuller S, Wang CY, et al. An

economic evaluation of colorectal cancer screening in primary care practice. Am J Prev Med.
2015;48(6):714-21. [PubMed: 25998922]

Lairson DR, Dicarlo M, Myers RE, Wolf T, Cocroft J, Sifri R, et al. Cost-effectiveness of
targeted and tailored interventions on colorectal cancer screening use. Cancer. 2008;112(4):779-
88. [PubMed: 18098272]

Shankaran V, McKoy JM, Dandade N, Nonzee N, Tigue CA, Bennett CL, et al. Costs and
cost-effectiveness of a low-intensity patient-directed intervention to promote colorectal cancer
screening. Journal of Clinical Oncology. 2007;25(33):5248-53. [PubMed: 18024871]
Schlichting JA, Mengeling MA, Makki NM, Malhotra A, Halfdanarson TR, Klutts JS, et al.
Increasing colorectal cancer screening in an overdue population: participation and cost impacts
of adding telephone calls to a FIT mailing program. J Community Health. 2014;39(2):239-47.
[PubMed: 24499966]

Lee JK, Groess| EJ, Ganiats TG, Ho SB. Cost-effectiveness of a mailed educational reminder to
increase colorectal cancer screening. BMC Gastroenterology. 2011;11.

Coronado GD, Petrik AF, Vollmer WM, Taplin SH, Keast EM, Fields S, et al. Effectiveness of a
Mailed Colorectal Cancer Screening Outreach Program in Community Health Clinics: The STOP
CRC Cluster Randomized Clinical Trial. JAMA Intern Med. 2018;178(9):1174-81. [PubMed:
30083752]

Swartz K, Short PF, Graefe DR, Uberoi N. Reducing Medicaid churning: extending eligibility for
twelve months or to end of calendar year is most effective. Health Affairs. 2015;34(7):1180-7.
[PubMed: 26153313]

Sommers BD, Graves JA, Swartz K, Rosenbaum S. Medicaid and marketplace eligibility changes
will occur often in all states; policy options can ease impact. Health Affairs. 2014;33(4):700-7.
[PubMed: 24622387]

Tangka FK, Subramanian S, Hoover S, Royalty J, Joseph K, DeGroff A, et al. Costs of promoting
cancer screening: evidence from CDC’s Colorectal Cancer Control Program (CRCCP). Evaluation
and Program Planning. 2017;62:67—-72. [PubMed: 27989647]

Tangka FKL, Subramanian S, Hoover S, Lara C, Eastman C, Glaze B, et al. Identifying optimal
approaches to scale up colorectal cancer screening: an overview of the centers for disease

control and prevention (CDC)’s learning laboratory. Cancer Causes & Control. 2019;30(2):169-
75. [PubMed: 30552592]

Guy GP Jr, Richardson LC, Pignone MP, Plescia M. Costs and benefits of an organized fecal
immunochemical test-based colorectal cancer screening program in the United States. Cancer.
2014;120(15):2308-15. [PubMed: 24737634]

Levin TR, Corley DA, Jensen CD, Schottinger JE, Quinn VP, Zauber AG, et al. Effects

of Organized Colorectal Cancer Screening on Cancer Incidence and Mortality in a Large
Community-Based Population. Gastroenterology. 2018;155(5):1383-91.e5. [PubMed: 30031768]
The Community Guide. Community Preventive Services Task Force (CPSTF) Findings for Cancer
Prevention and Control. Accessed June 29, 2020. https://www.thecommunityguide.org/pages/task-
force-findings-cancer-prevention-and-control.html

Cancer. Author manuscript; available in PMC 2023 October 20.


https://www.ncqa.org/hedis/measures/colorectal-cancer-screening/
https://www.thecommunityguide.org/pages/task-force-findings-cancer-prevention-and-control.html
https://www.thecommunityguide.org/pages/task-force-findings-cancer-prevention-and-control.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Wheeler et al.

Page 15

Polyp removal

Diagnostic colonoscopy completed o <
No polyp removal >
Positive FIT
| Diagnostic colonoscopy not completed B S—
FIT completed ®
Negative FIT 4
Reminder+FIT ® Polyp removal ) i - B
Screening colonoscopy completed ‘ ‘
No polyp removal <
FIT not completed *
Screening colonoscopy not completed 1
Polyp removal <
FIT reminder program ] Diagnostic colonoscopy completed ®
No polyp removal
Positive FIT ® <
Diagnostic colonoscopy not completed
FIT completed ® ‘
Negative FIT <
Reminder-Only & Polyp removal — <

| | Decision node
[ ] Event node
4 Terminal node
e Primary outcome

---- Secondary outcome

Screening colonoscopy completed .

l No polyp removal <
FIT not completed
Screening colonoscopy not completed 1

Figure 1. Decision Analytic Treefor CRC Screening

Cancer. Author manuscript; available in PMC 2023 October 20.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Wheeler et al.

Page 16

Incremental Costs

$10,00,000

$5,00,000

D

«@

-$5,00,000

-$10,00,000

-$15,00,000

-$20,00,000

-$25,00,000

-$30,00,000
-2,000 0 2,000 4,000

6,000 8,000 10,000 12,000 14,000

Incremental Screenings

Figure 2a. Incremental Cost-Effectiveness Ratio Plane for the Reminder +FIT Ver sus Reminder-

Only from the M edicaid/State Per spective

Cancer. Author manuscript; available in PMC 2023 October 20.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Wheeler et al. Page 17

$4,50,000

$4,00,000

$3,50,000

$3,00,000

$2,50,000

$2,00,000

Incremental Costs

$1,50,000

$1,00,000

$50,000

on

LAY

-2000 0 2000 4000 6000 8000 10000 12000
Incremental Screenings

14000

Figure 2b. Incremental Cost-Effectiveness Ratio Plane for the Reminder+FIT Versus Reminder-
Only from the Health Clinic/Facility Perspective

Cancer. Author manuscript; available in PMC 2023 October 20.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Wheeler et al.

Page 18

Willingness to Pay ($ / Person Screened) Willingness to Pay ($ / Person Screened)

Figure 3. Cost-Effectiveness Acceptability Curvesfor the Reminder+FIT Versus Reminder-Only
By Per spective

Cancer. Author manuscript; available in PMC 2023 October 20.

Medicaid/State Perspective Health Clinic/Facility Perspective

3

@ 1.0 $ 1.0

Q c

c (3

e 2

% 0.8 g 0.8

] b=

& os % 06

% g

g o

Q04 ‘5 04

° >

Zz =

= 02 8 02

2

E 00 - o 00

$0 $100 $200 $300 $400 $500 $0 $100 $200 $300 $400 $500



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Wheeler et al.

Table 1.

Transition Probabilities for Decision Analytic Tree

Probability Base-Case Min Max Distribution Sources

Proportion Screened by FIT in a One- Year Period
Reminder+FIT 0.211 0.210 0.407 Triangular Brenner 2018; Charlton 2014; Gupta 2013
Reminder-Only 0.123 0.047 0.163 Triangular Brenner 2018; Lewis 2012; Leone 2013

Proportion Screened by Colonoscopy in a One-Year Period
Reminder+FIT 0.027 0.020 0.050 Triangular Baker 2014; Assumption; Singal 2016
Reminder-Only 0.040 0.027 0.133 Triangular Assumption; Baker 2014; Green 2013

Proportion with Positive FIT after Completing One FIT test
Reminder+FIT 0.072 0.049 0.120 Triangular Brenner 2018; Tiro 2014; Charlton 2014
Reminder-Only 0.072 0.049 0.120 Triangular Brenner 2018; Tiro 2014; Charlton 2014

Proportion Completed Diagnostic Colonoscopy after Positive FIT
Reminder+FIT 0.667 0.443 0.813 Triangular Brenner 2018; Baker 2014, Chubak 2016
Reminder-Only 0.667 0.443 0.813 Triangular Brenner 2018; Baker 2014, Chubak 2016

Proportion with Polyps Removed after Diagnostic Colonoscopy
Reminder+FIT 0.729 0.487 1.000 Triangular Kligman 2018
Reminder-Only 0.729 0.487 1.000 Triangular Kligman 2018

Proportion with Polyps Removed after Screening Colonoscopy
Reminder+FIT 0.500 0.369 0.826 Triangular Kligman 2018
Reminder-Only 0.500 0.369 0.826 Triangular Kligman 2018
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Table 2.

Cost Inputs for Decision Analytic Tree by Perspective

Page 20

Item or Unit

M edicaid/State Per spective

Health Clinic/Facility Per spective

Reminder +FIT  Reminder-Only

Reminder +FIT  Reminder-Only

Materials and Equipment Costs

Postage, printed materials, and mailer for Reminder+FIT $9.69 $9.69 $9.69 $9.69
Postage, printed materials, and envelope for Reminder-Only - $0.68 - $0.75
Administrative overhead * - - $8.00 $8.00
FIT kit - - $2.04 $2.04
Equipment cost for FIT kit lab processing (non-personnel) ™ - - $3.57 $3.57
Personnel Costs

Assembling mailed packets $0.58 $0.58 $0.58 $0.58
Processing FIT kits - - $1.94 $1.94
Conducting reminder mailings $1.09 $1.09 $1.09 $1.09
Conducting reminder phone calls $6.09 $6.09 $6.09 $6.09
Communicating negative FIT results $2.67 $2.67 $2.67 $2.67
Communicating positive FIT results $3.76 $3.76 $3.76 $3.76
Preparing additional FIT kits - - $2.61 $2.61
Providing patient navigation to FIT-positive patients $37.65 $37.65 $37.65 $37.65
Attending trainings and intervention meetings $0.39 $0.39 $0.39 $0.39
Medicaid Reimbursement Rates

FIT $17.65 $17.65 -$17.65 -$17.65
Colonoscopy without polypectomy o $462.63 $462.63 - -
Colonoscopy with polypectomy ™™ $624.39 $624.39 - -
Polyp pathology ™™ $74.21 $74.21 - -

*

Administrative overhead includes the time and resources required to ensure that appropriate patients are identified for the intervention, notified of
results, and followed, whether by using electronic health records or reviewing Medicaid claims. We assumed the health clinic/facility would need to
allocate new resources for these activities, whereas for Medicaid they would be part of routine care coordination.

*ok

We assumed that FIT kit and processing costs are borne by the health clinic/facility and reimbursed by Medicaid, whereas we assumed that
Medicaid outsources these and pays only the reimbursement for the kit itself.

Aok

We assumed that the primary care health clinic/facility providing screening is not also providing colonoscopies and getting reimbursed for

them.
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