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Abstract

Background Screening with fecal immunochemical testing (FIT) reduces colorectal cancer mortality; however, screening
remains low in underserved populations. Mailed outreach, including an invitation letter, FIT, and test instructions, is an
evidence-based strategy to improve screening.

Aims To examine screening completion and yield in a mailed outreach program in a safety-net healthcare system.
Methods We identified and mailed outreach invitations to patients due for screening in a large safety-net system between
September 1, 2018, and August 31, 2019. We examined: (1) screening completion, the proportion of patients completing FIT
or screening colonoscopy within 6 months of the mailed invitation; and (2) timely diagnostic colonoscopy, the proportion
of patients completing colonoscopy within 6 months of positive FIT.

Results We mailed 14,879 invitations to 13,190 patients. Nearly half (n=6098, 46.2%) of patients completed screening:
4,896 (80.3%) completed FIT through mailed outreach; 1,114 (18.3%) FIT through usual care; and 88 (1.4%) screening
colonoscopy through usual care. Of patients with a positive FIT (n=289), 50.5% completed diagnostic colonoscopy within
6 months, 10.7% within 6—12 months, and 4.8% after 12 months. A total of 8 cancers and 83 advanced adenomas were
detected in the 191 patients completing diagnostic colonoscopy.

Conclusion After implementing and scaling up mailed outreach in a safety-net system, about half of patients completed
screening, and the majority did so through mailed outreach. However, many patients failed to complete diagnostic colo-
noscopy after positive FIT. Results highlight the importance of adapting mailed outreach programs to local contexts and
constraints of healthcare systems, in order to support efforts to improve CRC screening in underserved populations.
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Introduction

Screening for colorectal cancer (CRC) with stool-based tests,
including guaiac-based fecal occult blood tests (gFOBT) and
fecal immunochemical tests (FIT), can reduce colorectal
cancer mortality [1]. However, screening lags far behind the
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national goal of 80% screened [2—-5], with particularly low
participation in underserved populations [5-8], For exam-
ple, data from the 2018 National Health Interview Survey
show that, compared to White persons (67.9%), screening is
lowest among American Indian/Alaska Native (54.7%), fol-
lowed by Asian (58.1%) and Black (65.3%) persons. Screen-
ing is also low among Latinos (57.6%), adults with less than
a high school education (54.2%), and those without insur-
ance (30.2%) [5]. Disparities in screening contribute to an
excess burden of CRC in these populations, and more recent
evidence suggests disparities have worsened over time [6, 8].

Mailed outreach offering stool-based tests (hereafter,
“mailed FIT outreach™) is an evidence-based strategy to
improve screening and address barriers at the system, pro-
vider, and patient levels [9, 10]. Several randomized trials
demonstrate effectiveness of mailed FIT outreach, with
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increases in screening ranging from 18 to 36% compared
to usual care [9]. Many of these trials were conducted in
underserved populations: we previously demonstrated that
mailed FIT outreach increased one-time screening comple-
tion by nearly 30%, and increases in screening persisted over
a three-year period in a large, safety-net healthcare system
[11, 12]. With mounting evidence of efficacy, an important
next step is to implement and scale up mailed FIT outreach
in large healthcare systems or population health management
programs [13].

Herein, we report screening completion and yield after
implementing a mailed FIT outreach program in a large
safety-net healthcare system.

Methods
Study Setting and Population

In September 2018, we implemented a mailed FIT outreach
program at Parkland Health & Hospital System, Dallas
County’s safety-net healthcare system. Parkland is a verti-
cally integrated health system, including an 880-bed inpa-
tient hospital, 12 community-based primary care clinics, and
outpatient specialty clinics. Parkland uses a comprehensive
electronic health record (EHR) to integrate care across inpa-
tient and outpatient settings. Parkland provides low-cost pri-
mary and specialty care to under- and uninsured residents
of Dallas County through a sliding-fee program funded by
county tax dollars.

We identified patients in primary care and due for screen-
ing (age 50—64 years; no colonoscopy within 10 years or
sigmoidoscopy within 5 years). We mailed eligible patients
a one-sample FIT (Polymedco OC-Auto FIT CHEK), instruc-
tions for completing the test, and a postage-paid return enve-
lope. All materials were in English and Spanish. Patients
received up to three reminder calls from bilingual program
staff, 2—-3 weeks after the mailed invitation.

Program staff notified patients by mail of a positive FIT
(pre-specified hemoglobin concentration cutoff 100 ng/mL)
within seven days of the result; a nurse practitioner then
contacted patients by phone and referred them for diagnos-
tic colonoscopy. To assist with scheduling, program staff
sent the endoscopy unit a weekly list of patients referred
for diagnostic colonoscopy. Patients received reminder calls
from program staff and the endoscopy unit five and two days
prior to colonoscopy, respectively, to review instructions for
bowel preparation and address questions. Diagnostic colo-
noscopy required a patient co-payment ranging from $0-50,
depending on income.

All patients continued to receive opportunistic, visit-
based screening and follow-up as part of usual care, and
patients may have received a FIT or have been referred to
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screening colonoscopy during a primary care visit [14].
Therefore, patients completed screening with either: (1) FIT
through mailed outreach; (2) FIT through usual care; or (3)
screening colonoscopy through usual care.

Statistical Analysis

We examined two outcomes: (1) screening completion,
defined as the proportion of patients returning a FIT or
completing screening colonoscopy within 6 months of the
mailed invitation; and (2) timely diagnostic colonoscopy,
defined as the proportion of patients completing diagnostic
colonoscopy within 6 months of a positive FIT. In sensitivity
analysis, we examined the proportion of patients complet-
ing diagnostic colonoscopy within 6-12 months and after
12 months of positive FIT.

We used logistic regression to identify correlates of
screening completion, including age, sex, race/ethnicity
(non-Hispanic White, non-Hispanic Black, Hispanic, and
other), number of primary care visits < 12 months of mailed
invitation (1,2, > 3), prior FIT completion (<12 months of
mailed invitation), and comorbidity score (0, 1-2, or >3)
[15]. Associations between screening completion and cor-
relates are reported as unadjusted and adjusted odds ratios
and 95% confidence intervals.

Finally, among those with a positive FIT, we described
yield of diagnostic colonoscopy, including CRC and
advanced adenoma. Using a structured data form to collect
information from colonoscopy and pathology reports [16],
we defined advanced adenoma as any adenoma with villous
histology, high-grade dysplasia, or > 10 mm or >3 adenomas
of any size or histology.

Results

From September 1, 2018, to August 31, 2019, we mailed
14,879 invitations to 13,190 patients (Fig. 1). Median age
was 57 years (IQR 53-60 years). Most patients were female
(61.3%) and Hispanic (51.1%) or non-Hispanic Black
(33.8%), as shown in Table 1.

Overall, 6,098 (46.2%) patients completed screening:
4896 (80.3%) completed FIT through mailed outreach; 1114
(18.3%) FIT through usual care; and 88 (1.4%) screening
colonoscopy through usual care. Among patients complet-
ing FIT through mailed outreach (n =4,896), median time to
screening completion was 20 days (IQR: 12-35 days). About
half (n=2,620, 53.5%) returned the FIT prior to a reminder
call, and 25.4% (n=1243) and 21.1% (n=1,033) returned
the FIT after one and two reminder calls, respectively.

In adjusted analysis, female sex (OR 1.24, 95% CI 1.16,
1.33), race, and ethnicity (non-Hispanic Black: OR 1.27,
95% CI 1.12, 1.44; Hispanic: OR 1.70, 95% CI 1.51, 1.92),
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colonoscopy >12 months colonoscopy

Fig. 1 Colorectal cancer screening completion and follow-up in a mailed FIT outreach program

Table 1 Characteristics of 13,190 patients in a mailed FIT outreach
program, Parkland Health & Hospital System, 2018-2019

Age (years)
50-54
55-59
>60
Sex
Male
Female
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Prior FIT completion'
Prior primary care visits'
1
2
>3
Comorbidity score
0
12
>3

5179 39.3
4353 33.0
3658 27.7
5105 38.7
8085 61.3
1451 11.0
4464 33.8
6734 51.1
541 4.11
1825 13.8
5372 40.7
3954 30.0
3864 29.3
5302 40.2
5738 435
2150 16.3

"Prior FIT completion and primary care visits measured within

12 months of mailed invitation

Table 2 Factors associated with screening completion (n=13,190)

Crude OR 95% CI Adjusted 95% C1

OR

Age

50-54 1.00 1.00

55-59 1.03 0.95,1.11 1.08 0.99, 1.17

>60 1.15 1.06,1.25 1.21 1.11, 1.32
Sex

Male 1.00 1.00

Female 1.29 1.21,1.39 1.24 1.16, 1.33
Race and ethnicity

Non-Hispanic 1.00 1.00

White
Non-Hispanic 1.29 1.14,145 1.27 1.12,1.44
Black

Hispanic 1.76 1.56,1.98 1.70 1.51,1.92

Other 1.26 1.03,1.54 1.23 1.00, 1.51
Prior FIT 1.56 141,1.72 147 1.33,1.63
Primary care visits

1 1.00 1.00

2 1.29 1.19,1.40 1.25 1.15, 1.36

>3 1.38 1.27,1.50 1.32 1.21, 1.43
Comorbidity score

0 1.00 1.00

12 1.05 0.97,1.13 1.00 0.93,1.08

>3 0.91 0.83,1.01 0.92 0.83,1.02

Screening completion defined as the proportion of patients complet-
ing FIT (via mailed outreach or usual care) or screening colonoscopy
within 6 months of the mailed invitation

OR, odds ratio; CI, confidence interval
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prior FIT completion (OR 1.47, 95% CI 1.33, 1.63), and
prior primary care visits (2 visits: OR 1.25, 95% CI 1.15,
1.36) were associated with screening completion (Table 2).

Some patients (n=965) returned FITs that could not be
processed due to an insufficient specimen (n=487), incom-
plete label (n=219), leaking or broken container (n=176),
or specimen too old (n=_83). Of these, 509 were mailed
another invitation and 234 subsequently returned a FIT. A
total of 5,045 FITs were resulted, of which 289 (5.7%) were
positive.

Of patients with a positive FIT (n=289), 50.5% (n=146)
completed a diagnostic colonoscopy within 6 months,
10.7% (n=31) within 6-12 months, and 4.8% (n=14) after
12 months. About one-third (n=98) of patients never com-
pleted diagnostic colonoscopy, for reasons including: colo-
noscopy never scheduled (n=157), patient did not attend the
scheduled appointment (n=9), patient declined or refused
(n=11), medical comorbidity (n="7), cost or insurance cov-
erage (n=4), acute illness including COVID-19 infection
(n=3), and other or not specified (n="7).

A total of 6 cancers and 66 advanced adenomas were
detected in the 146 patients completing diagnostic colonos-
copy within 6 months of positive FIT. An additional 1 cancer
and 13 advanced adenomas and 1 cancer and 4 advanced
adenomas were detected in the patients completing diag-
nostic colonoscopy within 6—-12 months (n=31) and after
12 months (n = 14) of positive FIT, respectively.

Discussion

Mailed FIT outreach for CRC screening has been extensively
tested in randomized trials and has a robust evidence base
for increasing screening [9, 10, 17], particularly in under-
served populations [11, 18]. We implemented and scaled up
mailed FIT outreach in a large safety-net healthcare system;
eligible patients were engaged in primary care with no or
very low out-of-pocket costs of screening. About half of
eligible patients completed screening, and a similar propor-
tion with positive FIT completed diagnostic colonoscopy.
The most common reason for no diagnostic colonoscopy
was insufficient endoscopic capacity. These results high-
light the importance of adapting mailed FIT outreach to the
local context and constraints of healthcare systems, in order
to support continued efforts to improve CRC screening in
underserved populations.

Screening completion (46.2%) in our program was simi-
lar to randomized trials (26-56%) of mailed FIT outreach,
and the majority of patients completing screening did so
through mailed outreach vs. usual care. These findings sug-
gest mailed FIT outreach, when scaled up and implemented
in a large safety-net health system, worked as intended by
engaging patients outside of the context of a primary care
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visit (80% screened through mailed outreach screened) or by
prompting patients to discuss screening with their physician
(20% screened through usual care). Observational studies
similarly support the effectiveness of mailed outreach. For
example, in a large integrated healthcare system, an organ-
ized CRC screening program with mailed outreach doubled
the proportion of adults up-to-date with screening (from 40%
to over 80%) [19, 20]. The increase in screening was asso-
ciated with a decrease in CRC incidence and mortality of
26% and 52%, respectively. In Europe, many studies report
similar success with mailed outreach as part of nationwide
programs implementing organized screening [21], with up to
60% of participants returning a test kit by mail. Our program
extends this literature by demonstrating similar effective-
ness in an underserved and often difficult-to-reach patient
population. Collectively, these findings suggest organized
screening programs with mailed outreach have the poten-
tial to achieve national screening goals and reduce cancer
mortality in both majority, privately insured and minority,
underserved populations.

As part of our mailed FIT outreach program, patients
could continue to receive opportunistic, visit-based screen-
ing and follow-up as part of usual care, and patients may
have been referred to screening colonoscopy during a pri-
mary care visit. However, very few (1.4%) crossed over to
complete screening colonoscopy through usual care, sug-
gesting patients and providers in our program preferred a
“FIT First” screening strategy. Several studies of patient
preferences for CRC screening similarly suggest patients less
interested in getting screened prefer stool-based tests, which
require less planning and preparation, are more convenient,
and are less invasive than colonoscopy [22]. Incorporating
these preferences in mailed outreach may increase the likeli-
hood patients initiate screening. For example, several rand-
omized trials now demonstrate patients initially offered FIT,
or a choice between FIT and colonoscopy, are more likely to
complete screening [23-25].

Despite the promise of mailed FIT outreach, still, the
majority of patients in our program never completed screen-
ing; other patients returned a FIT but the test could not be
resulted. One-time completion or initial uptake of screen-
ing continues to be a rate-limiting step in adherence to the
screening process for safety-net populations [16, 26]. With
the exception of primary care visits [27] and prior FIT
completion, findings from the adjusted logistic model pro-
vide little insight into which patients complete screening.
Patient-level factors, such as competing demands, mistrust,
and fatalism [28]—not captured in our program—may more
strongly predict screening completion than sociodemo-
graphic and clinical characteristics.

Similarly, among patients with a positive FIT, about
half completed diagnostic colonoscopy within 6 months.
Even with the assistance of a nurse practitioner and weekly
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tracking between program staff and the endoscopy unit, only
an additional 15% of patients completed diagnostic colonos-
copy after 6 months. Others have similarly reported subop-
timal follow-up of positive FIT, ranging from 18 to 57% in
safety-net health systems [29-31]. This is especially con-
cerning because delays in diagnostic colonoscopy increase
risk of advanced adenoma, any CRC, and advanced-stage
disease [32, 33]. An ongoing challenge is that much of the
literature is descriptive and focuses on patient characteris-
tics associated with timely follow-up [34]. In our program,
however, many of the reasons for delayed or no diagnostic
colonoscopy were related to system-level factors, includ-
ing insufficient endoscopic capacity or the patient was never
scheduled [35]. These system-level factors persisted despite
our program staff working closely with the endoscopy unit
to identify patients referred but not scheduled for diagnos-
tic colonoscopy. Provider- and system-level strategies that
identify, report, and resolve abnormal findings may be better
suited for diagnostic colonoscopy than patient-level inter-
ventions [36, 37]. These strategies may include prioritizing
scheduling of diagnostic vs. screening colonoscopy; imple-
menting standard tracking and reporting procedures; admin-
istrative algorithms that identify the appropriate follow-up
needs of individual patients based on test results; and auto-
mated phone calls linked to test results, progressing to per-
sonal phone calls, as needed [38, 39]. More intensive naviga-
tion may also be needed to reduce disparities in follow-up
among underserved patients [40].

As a growing number of healthcare systems adopt mailed
FIT outreach, several unknowns remain, including sustain-
ability and long-term effectiveness, and that we could not
address given the timing and duration of our program. For
example, effectiveness of FIT-based screening may be
reduced when patients do not complete repeat screening
every 1-2 years [41-44]. Although there may be fewer bar-
riers to one-time FIT completion than one-time colonoscopy,
repeat FIT in community settings varies widely—from 25
to 88%—and generally declines across successive screening
rounds [45—47]. In addition, COVID-19 has impacted CRC
screening programs across the USA, particularly in federally
qualified health centers and other resource-constrained set-
tings, and the volume of screening tests and procedures has
substantially dropped [48, 49]. For underserved populations
with already limited access to care, completing screening
and timely follow-up will be a greater challenge now and in
the future [50]. Finally, some guidelines recommend initiat-
ing average-risk screening at age 45 (vs. 50) years [51], and
expanding screening to younger, lower-risk adults may bur-
den health systems with already limited endoscopic capacity.
There are few data on acceptability and yield of mailed FIT
in younger adults. A pilot study conducted among Black
patients suggests a similar proportion screened (33%) and

yield (5% positive) of mailed FIT outreach in younger com-
pared to older unscreened patients [52].

In summary, broadly implementing mailed FIT outreach
may bring the current CRC screening prevalence of 65%
[5] closer to the national goal of 80% [53]. Our experience
implementing mailed FIT outreach in a safety-net health
system included some successes but also points to several
components of outreach that need to be addressed in order
to further increase screening participation in underserved
populations, including: (1) increase initial screening; (2);
increase capacity for diagnostic colonoscopy; (3) implement
system-level strategies to identify and track abnormal test
results; and (4) more intensive navigation to communicate
test results to patients and schedule diagnostic colonoscopy.
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