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Abstract

Introduction: The use of screening can prevent death from colorectal cancer, yet people without
regular healthcare visits may not realize the benefits of this preventive intervention. The objective
of this study was to determine the effectiveness of a mailed screening invitation or mailed fecal
immunochemical test in increasing colorectal cancer screening uptake in eterans without recent
primary care encounters.

Study design: Three-arm pragmatic randomized trial.

Setting/participants: Participants were screening-eligible veterans aged 50-75 years, without a
recent primary care visit who accessed medical services at the Corporal Michael J. Crescenz
Veteran Affairs Medical Center between January 1, 2017, and July 31, 2017. All data were
analyzed from March 1, 2018, to July 31, 2018.

Intervention: Participants were randomized to (1) usual opportunistic screening during a
healthcare visit (7=260), (2) mailed invitation to screen and reminder phone calls (7=261), or (3)
mailed fecal immunochemical test outreach plus reminder calls (7=61).
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Main outcome measures: The main outcome under investigation was the completion of
colorectal cancer screening within 6 months after randomization.

Results: Of 782 participants in the trial, 53.9% were aged 60-75 years and 59.7% were African
American. The screening rate was higher in the mailed fecal immunochemical test group (26.1%)
compared with usual care (5.8%) (rate difference=20.3%, 95% C1=14.3%, 26.3%; RR=4.52, 95%
Cl=2.7, 7.7) or screening invitation (7.7%) (rate difference=18.4%, 95% CI=12.2%, 24.6%);
RR=3.4, 95% Cl=2.1, 5.4). Screening completion rates were similar between invitation and usual
care (rate difference=1.9%, 95% Cl= -2.4%, 6.2%; RR=1.3, 95% CI1=0.7, 2.5).

Conclusions: Mailed fecal immunochemical test screening promotes colorectal cancer
screening participation among veterans without a recent primary care encounter. Despite the
addition of reminder calls, an invitation letter was no more effective in screening participation than
screening during outpatient appointments.

Trial registration: This study is registered at clinicaltrials.gov NCT02584998.

INTRODUCTION

Colorectal cancer (CRC) is the second leading cause of death from cancer, with
approximately 140,250 new cases and 50,630 deaths in the U.S. in 2018.1 CRC incidence
and mortality rates have been decreasing steadily in recent decades, attributed largely to
improvements in screening uptake.23 Failure to screen using tests recommended by national
groups, including the U.S. Preventive Services Task Force,*® increases the risk of CRC
death.8

The delivery of CRC screening within the Veterans Affairs (VA) health system generally
relies on outpatient office visits and therefore is sensitive to factors that hinder access to
healthcare services or competing medical needs.’=9 Veterans who remain unscreened despite
ongoing efforts to promote, primarily visit-based, screening may be marginalized and may
not regularly keep primary care appointments. They may face barriers to receiving CRC
screening such as lacking veteran status—related coverage, living long distances from VA
facilities, difficulty with access to reliable transportation, and living with mental health
conditions.10:11

About 3% of all CRC cases in the U.S., including about 6% of cases among adult men, are
among veterans.12:13 A study found that 80% of veterans who attended primary care visits at
a VA health facility participated in CRC screening.14 That study, however, excluded
screening-eligible people who did not have recent visits at a VA. Studies show that an
interaction with a primary provider is strongly correlated with undergoing screening.15-18
Few interventions specifically target improving participation in cancer screening
interventions among veterans with limited attendance at primary care. The goal of this study
was to determine whether sending a screening invitation or directly mailing a fecal
immunochemical test (FIT) to eligible veterans without a recent office visit is effective at
increasing participation in CRC screening.

Am J Prev Med. Author manuscript; available in PMC 2021 July 01.


http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT02584998

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldshore et al. Page 3

METHODS

This study was a 3-arm pragmatic RCT comparing the effectiveness of mailed screening
invitation or mailed FIT relative to usual care and to each other (Figure 1). Eligible
participants were randomized in a 1:1:1 ratio to 1 of 3 groups: (1) usual care (group A); (2) a
mailed screening invitation for clinic-based screening plus reminders (group B); or (3)
mailed home FIT with prenatification letter and reminders (group C).

The IRB of the Corporal Michael J. Crescenz VA Medical Center (CMC-VAMC) in
Philadelphia, PA, approved the study. The study received a waiver of the requirement for
individual informed consent because doing so would be impracticable and result in selection
bias.19:20 The protocol was registered at clinicaltrials.gov (NCT02584998). The protocol and
statistical analysis plan can be found in the Appendix (available online).

Study Population

The study was conducted between January 1, 2017, and July 31, 2017, at the CMC-VAMC
with follow-up through December 31, 2017. The CMC-VAMC serves almost 100,000
veterans in Southeastern Pennsylvania and Southern New Jersey. This region is one of the
largest metropolitan areas in the U.S., with notably high levels of poverty.

Participants were aged 5075 years; received care through the CMC-VAMC in the 18-48
months before enrollment; on standardized chart review, had no documented primary care
visit within 18 months of study enrollment; and had an active CRC screening reminder in
the VA electronic health record (EHR), the Computerized Patient Record System. The
record for each potentially eligible patient was individually abstracted by a study
investigator (ECP).

Patients meeting 1 or more of the following criteria based on the EHR were excluded: (1)
symptoms of rectal bleeding, unexplained weight loss, or change in bowel habits; (2) 1 or
more first degree relative with CRC; (3) personal history of inflammatory bowel disease; (4)
history of colon or rectal resection; (5) up-to-date on CRC screening; and (6) documentation
of primary care service access outside of VAMC. The up-to-date screening was based on
Computerized Patient Record System—documented colonoscopy within 10 years,
sigmoidoscopy or barium enema within 5 years, or fecal occult blood testing (FOBT) within
1 year of study enrollment. Patients with documented overwhelming comorbidity or
expected mortality within 6 months were excluded at the discretion of the reviewing
investigator. For the secondary analysis, a participant was considered up-to-date on
screening post-randomization if the mailed screening was returned or up-to-date screening
status was indicated in reminder calls.

Measures

Patients were blocked randomized in groups of 87. Randomization was performed by a data
analyst not involved in the identification of participants or the intervention or follow-up.
Using SAS, version 9.4, the 87 participants in a block were assigned a random seed value
between 0 and 1. The participants were then ranked and assigned to 1 of 3 study groups
based on the numeric seed.
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Participants randomized to usual care arm, received the current practice of CRC screening at
CMC-VAMC, whereby providers, most during primary care visits, offer screening.
Participants randomized to the mailed clinic-based screening invitation received usual care
plus a letter inviting them to make an appointment with their doctor for screening. The letter
provided lay-audience descriptions of screening tests such as FIT and colonoscopy, as well
as symptoms such as a change in bowel habits or rectal bleeding that may warrant further
diagnostic workup. In addition, a prepaid postage card was included to encourage the
veteran to update their contact information or screening history as needed. Research team
information was provided in the mailed documentation to facilitate contact with study staff if
the veteran believed they were not eligible for CRC screening at the time the letter was
received. The letter informed participants that they would receive a follow-up telephone call
4, 5, and 6 weeks from receipt of the invitation letter if screening remained incomplete.

Participants randomized to mailed home FIT received usual care, the clinic-based screening
invitation packet (as described for Group B), and a FIT prenotification letter detailing the
home stool screening modality. The letter informed participants that they would receive a
follow-up telephone call 4, 5, and 6 weeks from receipt of the invitation letter if screening
remained incomplete. One week after mailing the prenotification letter, a home kit
containing al-sample FIT was mailed along with instructions on how to return the screening
test. For patients in the mailed FIT arm who returned the FIT test, the study staff sent the
patient a letter with the results and education about future testing. Participants who had a
positive FIT result (=20 g hemoglobin/g) were sent a letter and also received a live phone
call from trained research staff to explain the findings and assist in scheduling a
colonoscopy.

The primary outcome was documented completion of CRC screening within 6 months of
study initiation in the EHR. The secondary outcome was the EHR-documented rate of FIT
return within 6 months of study initiation among participants randomized to mailed home
FIT. Age, race, and sex were abstracted from patient EHR.

Statistical Analysis

Power and sample size calculations were based on an expected 15% screening rate in the
usual care group, 25% in the invitation reminder group, and 40% in the mailed FIT group.
Thus, sample sizes of 250 participants per group for the usual care versus screening
invitation comparison, and 152 per group in the screening invitation versus mailed home FIT
comparison would provide 80% power with a 2-sided a=0.05. Accounting for an assumed
20% participant ineligibility post-randomization, we enrolled 783 participants in the trial.

All data were analyzed from March 1, 2018 to July 31, 2018. The Pearson chi-squared test
of independence was used to evaluate the null hypothesis that screening completion rates did
not differ by intervention group. RRs and rate difference (RD) were calculated with 95% Cls
for completion of CRC screening using contingency tables in intention-to-treat analyses.
Subgroup analyses were performed to evaluate differences in screening completion by age
and race. A secondary analysis was performed, excluding patients who were ineligible to
screen post-randomization. Values of p<0.05 were considered statistically significant. All
statistical analyses were performed using Stata, version 14.1.
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RESULTS

A total of 3,108 patients aged 50-75 years were identified for the study through an
automated EHR search. After chart review, 782 eligible participants were randomized to
usual care (7=260), mailed clinic-based screening invitation (7=261), and mailed FIT
outreach (/7=261). One participant was assigned to both the usual care and screening
invitation groups, and so was included in group B because a mailed screening invitation was
sent. As a result, the total sample size of the usual care group was 260 (Figure 1); 46.1% of
the sample was aged 50-59 years, 59.7% were African American, and 97.2% were men
(Table 1). The age, race/ethnicity, and sex distributions were balanced across intervention
groups.

Fifteen (5.8%) participants randomized to usual care, 20 (7.7%) to mailed clinic-based
screening invitation, and 68 (26.1%) to mailed home FIT completed CRC screening within 6
months of the intervention (Figure 2). The CRC screening completion rate was significantly
higher in the mailed FIT group compared with the usual care group (RD=20.3%, 95%
Cl=14.3%, 26.3%; RR=4.5, 95% CI1=2.7, 7.7, p<0.001). The CRC screening completion rate
was also significantly higher for participants randomized to mailed FIT outreach than for
those randomized to mailed screening invitation plus reminders (RD=18.4%, 95%
Cl=12.2%, 24.6%; RR=3.4, 95% Cl=2.1, 5.4, p<0.001) (Figure 2). There was no statistically
significant difference in screening completion between the usual care and the invitation
reminder groups (RD=1.9%, 95% Cl= - 2.4%, 6.2%; RR=1.3, 95% CI1=0.7, 2.5, p=0.39)
(Figure 2).

Fifteen (5.8%) participants randomized to usual care, 20 (7.7%) participants randomized to
screening invitation plus reminder, and 68 (26.1%) randomized to mailed home FIT
completed CRC screening within 6 months of the intervention. Of those randomized to usual
care, 11 (73.3%) participants had FOBT through the VA, and 4 (26.7%) participants had a
colonoscopy. Of those randomized to screening invitation plus reminder, 10 (50.0%) had
FOBT through the VA, 6 (30.0%) had a colonoscopy, 1 (5.0%) had a flexible
sigmoidoscopy, and 3 (15.0%) reported screening on a follow-up call without more detail
about modality. Of those randomized to mailed FIT, 62 (91.2%) had negative FIT testing, 4
(5.9%) had FOBT through the VA, and 2 (2.9%) reported screening on a follow-up call
without more detail about modality.

Six participants had a positive FIT screening test. Of those with a positive screen, 2
contacted by phone reported undergoing colonoscopy within the 12 months before the FIT
test. One patient was contacted and received follow-up colonoscopy at a non-VA hospital.
One patient died within 4 months of a positive FIT screen. Two patients were lost to follow-
up despite multiple efforts by the study team to contact them and help schedule a
colonoscopy.

There was no statistically significant difference in screening completion by either age or
race/ethnicity (Table 2). Sixty-two participants randomized to the mailed FIT returned it
(Appendix Table 1, available online). Age, race/ethnicity, and sex were not significantly
different between those who did and those who did not complete screening.
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A secondary analysis was performed excluding patients with undeliverable letters (group B,
=21 [8.1%]; group C, n=27 [10.3%]), or who were up-to-date on screening at
randomization (group A, /=6 [2.4%]; group B, 7=15[5.8%]; group C, 7=9 [3.5%]), or were
deceased at randomization or had died during the 6-month study (/=5) (Figure 1). After
these exclusions, 6-month CRC screening completion rates were 5.5% (14 of 253) for group
A, 8.9% (20 of 225) for group B, and 28.4% (63 of 222) for group C. The association
between mailed FIT and usual care (RD=22.8%, 95% CI=16.3%, 29.4%; RR=5.13, 95%
ClI=3.0, 8.9, p<0.001) and between mailed FIT and clinic-based screening invitation
(RD=19.5%, 95% CI=12.5%, 26.5%; RR=3.19, 95% CI=2.00, 5.10, p<0.001) remained
statistically significant. Clinic-based screening invitation and reminders was not statistically
different from usual care (RD=3.4%, 95% Cl=-1.3%, 8.0%; RR=1.6, 95% CI1=0.8, 3.1,
p=0.15). There were no statistically significant differences in FIT return rate by either age or
race/ethnicity in this sub analysis.

DISCUSSION

This study demonstrates that a strategy of mailing in-home FIT kits accompanied by a
prenctification letter and reminders promotes CRC screening for veterans without a recent
primary care visit in the VA health system. This study shows that veterans who receive
mailed home FIT are more likely to complete CRC screening in 6 months than those
receiving the usual anticipatory guidance regarding screening during primary care visits or a
proactive screening invitation plus live telephone reminders. The latter strategy is often used
in delivery systems to reach patients who are not up-to-date on preventive services. This
study shows that for veterans without a recent primary care visit within the VA,
communication through an invitation by mail and a follow-up reminder call was no more
effective than waiting for them to present for an appointment.

The results are consistent with research on the effectiveness of home FIT for population-
based CRC screening, including a systematic review of 15 prior studies that were published
in 2018.21:22 Notably, included studies varied in methodology and patient setting with
resultant heterogeneity in the magnitude of the effect. In almost all studies, mailed fecal-
based screening increased participation rates when compared with usual care.?! A clinical
trial by co-authors on this paper demonstrated a mailed FIT completion rate of 29.1%,
similar to the 26.1% completion rate found here.23 That study, however, only included
patients who had at least 2 primary care visits in the 2 years before study enroliment.
Another randomized trial performed in a rural VA setting demonstrated a mailed FIT
completion rate of 21% compared with 6% in usual care.24 Again, included participants
were “regular users of VA primary care services” who had at least 2 primary care visits in
the 13 months before study enrollment. The effectiveness of mailed FIT outreach in these
diverse settings may be due to the ability of mailed screening to overcome structural barriers
and the convenience of completing screening in the privacy of home but may also derive
from the endowment effect of having a relatively simple screening kit in hand.2526

This research represents the first pragmatic RCT of mailed FIT outreach screening among
veterans who have not recently (18 months) used primary care services offered by the VA. In
this work, there were large relative, and absolute differences in CRC screening participation
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rate between veterans offered home FIT screening and those who received usual care
(RR=4.52, RD=20.2%) or a mailed invitation plus reminders (RR=3.40, RD=18.4%). These
results are encouraging given that patients who do not make regular appointments may be
hard to reach and may not have opportunities to get screened without a face-to-face
encounter.

Another strength is the study setting. The CMC-VAMC is located in urban Philadelphia, PA,
and serves almost 100,000 veterans in Southeastern Pennsylvania and Southern New Jersey.
In this environment, the underuse of healthcare services may be due to socioeconomic
factors. Thus, the efficacy of mailed FIT in this setting highlights the strategy’s potential for
high impact in populations that are historically medically disadvantaged with low screening
rates, high disease burden, and who live in proximity to follow-up services.2’

This study was not powered to identify differences in screening completion or FIT return by
patient demographic characteristics. Although not statistically significant, older veterans had
a higher response rate to both mailed clinic-based screening invitations and mailed home
FIT than their younger counterparts (Table 2 and Appendix Table 1). Further research is
necessary to clarify whether veteran demographic characteristics are associated with home
FIT screening completion to better define populations for targeted screening efforts. The
sample used for this research was randomized from predominantly male veterans cared for
at a single northeastern U.S. VAMC; thus, there is limited generalizability to other
populations. Although there is limited external validity, the consistency of these results with
similar trials performed in different settings, it is fair to assume that mailed FIT is likely a
useful CRC screening strategy across differing populations. Importantly, follow-up and
subsequent evaluation of FIT-positive participants is important to the success of a mailed
FIT intervention. Of the 3 FIT-positive participants who should have received follow-up
evaluation (2 were already up-to-date but still returned the mailed FIT, and 1 patient died),
only 1 underwent colonoscopy. The challenge of FIT to colonoscopy is a study limitation
among participants who already do not use care regularly at the CMC-VAMC.

CONCLUSIONS

There are important implications of this study. By focusing on a population that was not
regular users of healthcare visits, this research provides strong evidence for the use of a
directly mailed in-home screening test to overcome structural barriers related to screening
provided in face-to-face office visits. This work supports the potential for a mailed FIT to
address racial/ethnic disparities in CRC screening related to differences in the use of
healthcare use.817 Only 8%—10% of mails were undeliverable, which supports the feasibility
of this strategy.

The use of mailed in-home FIT represents a feasible and effective approach to deliver CRC
screening among veterans in an urban VAMC without a recent primary care visit. Despite
providing up to three reminders calls, a mailed clinic-based invitation to screening approach
was no more effective than the usual practice of in-clinic screening. The results show that
relying solely on office visits may result in missed opportunities to offer CRC screening.
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Further research is needed to evaluate the effectiveness of mailed FIT in promoting ongoing
screening after initiation in diverse underserved populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Rate Difference Rate Ratio p
Mailed FIT vs. Usual-care 20.3% (14.3% to 26.3%) 452 (2.7-7.7) <0.001
Mailed FIT vs. Invitation 18.4% (12.2% to 24.6%) 3.40(2.1-5.4) <0.001
Invitation vs. Usual-care 1.9% (-2.4% to 6.2%) 1.33(0.7-2.5) 0.39
Figure 2.

Rate of CRC screening completion by study intervention group.
Note: Boldface indicates statistical significance (p<0.05).
CRC, colorectal cancer.
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Table 2.

Screening Completion Rate by Intervention Group and Patient Demographic Characteristics.
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Usual care (n=260) Invitation (n=261) Mailed FIT (n=261)

Characteristics n (%) n (%) n (%)
Age, years

50-59 10 (8.0) 9(7.1) 24 (22.0)

60-69 4(3.9) 6 (5.7) 34 (28.3)

70-75 1(3.0) 5 (16.7) 10 (31.3)
Race/ethnicity

Black/African American 11 (6.9) 10 (6.7) 39 (24.7)

White/Caucasian 3(3.9) 7(7.6) 22 (26.2)

Hispanic 1(8.3) 2(22.2) 4 (44.4)

Unknown 0(0.0) 1(9.1) 3(30.0)
Sex

Male 15 (5.9) 20 (7.9) 66 (26.0)

Female 0(0.0) 0(0.0) 2(28.6)

Notes: All comparisons were nonsignificant with £>0.05.

FIT, fecal immunochemical test.
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