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ABSTRACT

BACKGROUND: The Veterans Affairs (VHA) is work-
ing to establish a population-based colorectal cancer
screening program for average-risk patients using
mailed fecal immunochemical testing (FIT). However,
low response rates to mailed FIT may hinder success.
Key features of mailed FIT programs, including the use
of reminders, differ among various national programs,
with limited evidence among veterans.

OBJECTIVE: We sought to test whether using remind-
ers, either via telephone call or text message, was effec-
tive in improving mailed FIT response rates.

DESIGN: We conducted a prospective, rand-
omized quality improvement trial (ClinicalTrials.gov
NCT05012007). Veterans who had not returned a FIT
within 2 weeks of receiving the kit were randomized to
one of three groups: (1) control (no reminder); (2) an
automated telephone call reminder; or (3) an automated
text message reminder.

PARTICIPANTS: A total of 2658 veterans enrolled at VA
Puget Sound Health Care System who were aged 45-75
and had an average risk of colorectal cancer.
INTERVENTIONS: A single automated telephone call
or text message reminder prompting veterans to return
the FIT kit.

MAIN MEASURES: Our primary outcome was FIT
return at 90 days and our secondary outcome was FIT
return at 180 days.

KEY RESULTS: Participant average age was 62 years,
88% were men, and 66% White. At 90 days, both the
phone and text reminder interventions had higher
FIT return rates compared to control (intention-to-
treat results (ITT): control 28%, phone 39%, text 38%;
p<0.001). At 180 days, FIT kit return remained higher
in the reminder interventions (ITT: control 32%, phone
42%, text 40%; p<0.001).

CONCLUSIONS: Automated reminders increased colo-
rectal cancer screening completion among average-risk
veterans. An automated phone call or text message was
equally effective. VHA facilities seeking to implement a
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mailed FIT program should consider using phone or text
reminders, depending on available resources.
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INTRODUCTION

Colorectal cancer (CRC) is the second leading cause of
cancer-related deaths in the USA.' CRC also has strong
potential for prevention and reduction in mortality with uni-
versal screening, which is currently recommended for all
average-risk Americans beginning at age 45.2 However, in
2018, only 67% of US adults reported being up-to-date with
guideline-recommended CRC screening.® Higher rates (over
80%) have historically been described in the Veterans Health
Administration (VHA)*—an integrated health system of over
900 clinics with 6.2 million active patients.’ The COVID-19
pandemic profoundly disrupted access to health care, leading
to an estimated CRC screening deficit of 3.8 million persons
nationally in 2020.° Due to the public health emergency, the
VA mandated cessation of non-urgent medical procedures,
including screening colonoscopy, in March 2020.”

Given the importance of CRC screening and the una-
vailability of screening colonoscopy, the VHA recom-
mended primary fecal immunochemical testing (FIT) for
screening in veterans considered average risk for CRC.%°
FIT is a recommended screening modality for CRC and
offers an evidence-based, cost-effective, and convenient
option.'® To complete FIT, patients are provided an at-
home testing kit to return to the facility laboratory. To
address the pandemic-induced CRC screening gap, VHA
sought to implement mailed FIT programs rather than
the previous standard of providing FIT Kkits to patients
during in-person visits.'! 1> Outside VHA, mailed FIT
programs have been shown to be a successful method
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of population-based CRC screening, with increases in
screening rates of 28% higher than usual care.'>™!

However, mailed FIT completion rates (i.e., returning
tests to the lab) can be low, ranging from 26 to 59%."
Features of mailed FIT programs such as patient remind-
ers, sent after mailed FIT, are one strategy to increase FIT
completion.'* 1¢-1® Reminders of all modalities, including
text messages, letters, or calls after a FIT mailing, have
been shown to increase the rate of return by 3-21% in
non-veteran populations.'? However, the optimal method
of the reminder is not clear, with limited evidence on the
efficacy of reminders to return FIT tests among veter-
ans.'” Veterans may respond differently to such outreach
than the general population due to different economic,
racial, and health demographics.* %°

As an integrated health system, the VHA provides an
opportunity to evaluate the efficacy of post-FIT remind-
ers with less influence from the potential barriers (e.g.,
insurance coverage, access, cost) to screening comple-
tion that may arise in studies within fee-for-service
systems. Understanding the impact of key features of a
mailed FIT program such as a reminder program within
the VHA would fill a knowledge gap about which ele-
ments of a mailed FIT are essential to improving return
rates among veterans. Therefore, to assess if simple, auto-
mated reminder strategies could enhance CRC screening
in a mailed FIT program among average-risk veterans,
we conducted a randomized controlled trial comparing
the effect of reminders and reminder modalities (auto-
mated phone or text message) on FIT return rate within a
regional VHA medical center.

METHODS

This was a pragmatic, prospective, quality improvement
randomized controlled trial evaluating the effectiveness of
text and phone reminders to no reminders on FIT return
rates for CRC screening. This study was conducted at VA
Puget Sound Health Care System, an integrated regional
network serving 112,000 veterans through two hospital-
affiliated clinics, and seven community-based clinics in the
Pacific Northwest. Patient eligibility, demographics, and
outcomes were drawn from VHA electronic databases.”!

This study was conducted as non-research quality
improvement for evaluation of primary care operations
under the designation of the VHA Office of Primary Care
and was, therefore, not subject to IRB review nor exemp-
tion. This trial was prospectively registered under Clinical
Trials Number 05012007.22 One update to the eligibility
criteria (detailed below) in the pre-specified protocol was
made on August 20, 2021, to align with operational work-
flows and updated clinical practice guidelines.’

Inclusion and Exclusion Criteria

Eligible veterans were enrolled at VA Puget Sound Health
Care System with at least 1 outpatient visit in the past 2
years (n = 20,857). Data for eligible veterans aged 50-75
years were drawn for trial participants starting on July
12, 2021. On August 20, 2021, the minimum age for our
trial was reduced to 45 years to accommodate changes in
national screening guidelines.? Patients were excluded if
they were already up-to-date with appropriate prior CRC
screening (any VHA-approved modality, n = 12,101), not
average risk for CRC according to VHA guidelines (n =
5586), were newly prescribed clopidogrel within the last
6 months (n = 95), enrolled in hospice (n = 24), already
scheduled for upcoming colonoscopy or sigmoidoscopy
within 90 days (n = 36), or lacked a mailing address (n =
111). A total of 1948 patients were eligible for inclusion
(Fig. 1). New clopidogrel users within the last 6 months
were excluded as these individuals were determined to be
likely unable to hold anticoagulation in order to complete
the recommended follow-up colonoscopy. These inclusion
and exclusion criteria were re-applied to eligible patients
before each subsequent weekly round of FIT kit mailings,
for a total of 9 rounds, until October 28, 2021.

Sample Size and Power

Based on VA Puget Sound Health Care System administra-
tive data in 2020, 43% of patients who had an order for an
annual FIT for CRC screening within the electronic health
record had completed testing via laboratory records. Exist-
ing literature shows that reminders increase rates of FIT
return between 3 and 21% in non-veteran populations.'?
We powered our study to detect a 7% absolute difference
as it was the smallest between-group difference that we
could detect given the size of the available eligible popula-
tion, and this difference fell within the expected effect size
based on prior reports. >A sample size of 2653 individu-
als allowed for the detection of an absolute difference of
7% between groups, using an 80% power and a 5% two-
sided significance level. The sample size also allowed for
10% attrition in the event of returned mail or non-working
phone numbers.

Randomization

From all eligible patients, 2653 patients were selected and
randomized in a 1:1:1 allocation to the intervention arms
or control arm using permuted block randomization, with
random block sizes of 3 and 6.2 Randomization occurred
2 weeks after the FIT kit was mailed, and only among
patients who had not returned the FIT. Computerized ran-
domization was conducted with R (version 4.0.1).!' No
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Fig.1 Consort diagram

blinding was applied, and patients were not notified of
their enrollment nor allocation in the trial.

Intervention

This trial was conducted in concert with the system-wide
implementation of a mailed FIT program. The overall
implementation of the mailed screening program has been
described.'? For this trial, all patients were mailed a printed
primer postcard introducing FIT for CRC screening 2 weeks
prior to being mailed the FIT kit (Supplemental Figure 1).
All participants were then mailed a FIT kit with an included
prepaid return envelope, an introductory letter, and instruc-
tions for completing the FIT. Two weeks after the FIT kit
mailing, we identified veterans who had no FIT result in our
electronic health record (EHR). These veterans were rand-
omized to receive either a standardized SMS-text message
from a secure VHA software platform (VEText system>*)
or an automated phone call (AudioCARE, PA) prompting
them to return their test. The text scripts were developed in
partnership with VEText developers to meet text messag-
ing privacy standards, and the phone script was modified
to closely match the language in the text message (Supple-
mental Text Box). The text system sent one SMS to a patient
phone number using the primary number on file in the EHR,
and if undeliverable, then attempted to send the message
to any additional back-up numbers on file. The automated
phone call system made three attempts to deliver the mes-
sage to the primary number on file. Those assigned to the

usual care arm received the postcard and mailed FIT kit and
no reminder.

Outcomes

The primary outcome was the FIT return rate at 90 days
post-randomization. Our secondary outcome was the FIT
return rate at 180 days post-randomization.

Statistical Analysis

We used chi-square and Student’s 7-test to compare
characteristics between patients who completed FIT
and those who did not. We used multivariable logistic
regression models to assess the outcomes of inter-
est. For increased precision, we specified a priori
adjusted models for patient age, sex (male/female),
race and ethnicity (American Indian/Alaska Native,
Asian/Pacific Islander/Native Hawaiian, Hispanic,
multi-race, non-Hispanic Black, non-Hispanic White,
Other),? rurality (urban/rural), Gagne comorbidity
index,® neighborhood socioeconomic index (by decile
of population),?” and prior history of FIT completion
within last 5 years.

An analysis of futility was completed as an interim anal-
ysis was completed after 50% (n=1327) of the estimated
sample size had been enrolled and had reached the primary
endpoint.”® A z-statistic was calculated from the proportional
difference between the combined treatment groups (calls and
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texts) versus control and this z-statistic was compared to the
futility boundary to determine if it was crossed. A one-sided
non-binding futility boundary of 0.50 (using an O’Brien-
Fleming alpha spending design and Pocock-type beta spend-
ing function) was used.?®-°

The intention-to-treat (ITT) analyses examined the asso-
ciation between the randomization group and FIT test return,
stratifying by prior screening and other demographic charac-
teristics known to be associated with the likelihood of CRC
screening completion. The per-protocol analysis excluded
veterans whose mailed FIT tests were marked as undeliv-
erable and returned by the post office (n = 10), who had
returned a FIT kit after cohort generation and prior to the
study kit mailing date (n = 75), or who we were unable to
reach by text (n = 91) or by phone (n = 59). P-values were
adjusted via the Hochberg method?! to account for multi-
ple comparisons, as well as the O’Brien-Fleming method
to account for the interim analysis. Where indicated, results
reported as predicted probabilities were estimated by mar-
ginal standardization.

Statistical analyses were performed using R version
4.0.1.1

RESULTS

A total of 2658 eligible patients were randomized. Of these,
886 patients were randomized to each of the three groups:
usual care, automated telephone reminder, or automated

text reminder. Of all included patients, the average age was
62 years old (mean, SD = 8.5) and the majority were male
(88%) and non-Hispanic White (66%). Forty-one percent
of patients had previously completed FIT testing within 5
years prior to study participation. Patient characteristics were
well balanced between both intervention and control arms
(Table 1), although slightly more racial and ethnic minority
patients, and patients living closer to primary care sites, were
in the control arm than either text or call arms.

Table 2 Unadjusted Rate of Mailed Fecal Immunochemical Test-
ing (FIT) Kit Return, Comparing Reminder Modalities to Usual
Care at 90 and 180 days

Randomized group (N = 2658)

Outcomes Usual care, Phone Text P!
n = 886 reminder, » reminder, n
= 886 = 886

Intention-to-treat, n (%)

Return, 90d 250 (28.2) 345(38.9) 334 (37.7) <0.001
Return, 180d 283 (31.9) 371 (41.9) 352(39.7) <0.001
Per-protocol, n (% )

Return, 90d 247 (29.1) 323 (40.5) 303 (38.0) <0.001
Return, 180d 279 (32.9) 347 (43.5) 319 (40.0) <0.001

"Pearson’s chi-squared test

2Excluded veterans with undeliverable addresses, unreachable by
phone or text, and those who returned a FIT after cohort generation
but prior to study mailing date. Denominators: usual care (n = 849);
phone (n = 798); text (n = 798)

Table 1 Patient Characteristics at Baseline. Mean (SD), Except Where Noted as n (%)

Randomized group

Variable Overall, N = 2658 Usual care,n =886 Phone reminder, n = 886 Text reminder, . =886 P!
Age (years) 62.1 (8.6) 61.8 (8.6) 62.1 (8.6) 62.3 (8.5) 0.6
Female, n (%) 319 (12.0) 105 (11.9) 112 (12.6) 102 (11.5) 0.8
Race/ethnicity, n (%) 0.06
American Indian/Alaska Native 39 (1.5) 13 (1.5) 14 (1.6) 12 (1.4)

Asian/Pac Islander/Native Hawaiian 153 (5.8) 56 (6.3) 51(5.8) 46 (5.2)

Hispanic 118 (4.4) 29 (3.3) 39 4.4) 50 (5.6)
Multi-race/other/missing 172 (6.5) 77 (8.7) 53 (6.0) 42 (4.7)

Non-Hispanic Black 426 (16.0) 158 (17.8) 132 (14.9) 136 (15.3)

Non-Hispanic White 1750 (65.8) 553 (62.4) 597 (67.4) 600 (67.7)

Married, n (%) 1206 (45.4) 384 (43.3) 416 (47.0) 406 (45.8) 0.3
Gagne score 04 (1.9) 0.5(1.3) 0.5 (1.3) 0.4(1.2) 0.6
Socioeconomic status index < 4th decile, n (%)* 923 (40.9) 320 (42.6) 314 (41.2) 289 (38.7) 0.8
Rural status, n (%)* 579 (22.5) 184 (21.4) 193 (22.4) 202 (23.7) 0.6
Drive distance to primary care (miles) 17.0 (13.7) 16.3 (13.4) 17.3 (14.2) 17.5(13.4) 0.04
PC visit in prior year (%)’ 1908 (72.5) 642 (73.3) 636 (72.2) 630 (71.9) 0.8
Prior FIT screening (%)* 1103 (41.5) 373 (42.1) 370 (41.8) 360 (40.6) 0.8

PC primary care, CRC colorectal cancer

IKruskal-Wallis rank sum test; Pearson’s chi-squared test

Included in adjusted models as by decile, shown as aggregate for brevity. Veterans in the 4th or lower decile by socioeconomic status index have

been shown to have greater mortality

3Missing data (n): rural/urban status (control = 26, arm 2 = 26, arm 3 = 33); PC visits in prior year (control = 10, arm 2 = 5, arm 3 = 10)

“Lab evidence of prior screening with FIT in last 5 years
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In unadjusted ITT analysis at 90 days, we observed sig-
nificantly higher absolute rates of returned kits among both
phone and text reminder groups compared to usual care
(Table 2). After adjustment for confounders, both the inter-
vention groups had significantly higher predicted probability
of returning the FIT kit compared to usual care; patients
who received a phone reminder had an 11.3% (95% CI:
6.9-15.7%) absolute increase in the probability of kit return,
while patients who received a text reminder had a 10.3%
(5.9-14.7%) increase in the probability of kit return com-
pared to usual care. Results were similar in the per-protocol
analyses (Table 3).

In the unadjusted ITT analysis at 180 days, we observed
higher rates of returned kits at 180 days among both the
phone and text groups compared to the no-reminder group
(Table 2). In the adjusted model, the predicted probability of
returning the FIT kit was higher in both intervention groups
compared to usual care (phone, 10.3% absolute increase in
return rate (95% CI: 5.8-14.8%); text, 8.6% absolute increase
(4.1-13.1%)). Results remained consistent in the per-proto-
col analysis (Table 3).

DISCUSSION

We found that automated text and phone call reminders both
increased the return of mailed FIT Kkits in a regional CRC
screening program for average-risk veterans compared to
usual care. Both reminder modalities similarly led to higher

rates of returned kits at 90 and 180 days than patients who
did not receive a reminder.

Mailed FIT programs are an expanding population health
strategy to increase access to CRC screening.'® Prior studies
have shown the benefit of reminders as a key component of
mailed FIT programs to enhance screening completion, and
reminders are now recommended by the Centers for Disease
Control and Prevention.'? As the VHA seeks to expand its
mailed FIT efforts,'? examining key components of such pro-
grams among veterans is essential to implementation. Ours
is the first study to evaluate the impact of reminders within a
systematic mailed FIT program at VHA. Prior studies within
the VHA that have used more labor-intensive approaches to
deliver mailed FIT and reminder outreach have been success-
ful, but these approaches are unlikely to be widely imple-
mented due to time and labor cost.!” *> Our study presents
a more feasible, low-effort automated intervention which
improves CRC screening and increases FIT return rates by
at least 10%.

Our work adds important insights on effective and scal-
able automated strategies to improve FIT return within
resource and time-limited settings. Prior systematic reviews
showed that different reminder modalities—phone, text, live
calls, letters, navigators—can incrementally improve the
FIT return rate by as much as 3-6%.'* ' Few studies have
looked at text messaging specifically head-to-head with other
automated strategies, and these previous studies evaluating
text-based reminder strategies, each using different methods
and comparison groups, have shown mixed results.'® 3337

Table 3 Difference in Return of Mailed Screening Kit at 90 and 180 Days Among Patients Randomized to Phone or Text Reminder
Groups, Compared to Usual Care

Difference in return rate (predicted probability (95% CI)) aOR (95% CI)) P! 0?
Intention-to-treat
90 days <0.001 <0.001
Usual care Ref Ref
Phone 11.3 (6.9-15.7) 1.7 (1.4-2.1)
Text 10.3 (5.9-14.7) 1.6 (1.3-2.0)
180 days <0.001 <0.001
Usual care Ref Ref
Phone 10.3 (5.8-14.8) 1.6 (1.3-2.0)
Text 8.6 (4.1-13.1) 1.5(1.2-1.8)
Per-protocol
90 days <0.001 <0.001
Usual care Ref Ref
Phone 11.9 (7.3-16.4) 1.8 (1.4-2.2)
Text 9.5 (5.0-14.1) 1.6 (1.3-2.0)
180 days <0.001 <0.001
Usual care Ref Ref
Phone 10.9 (6.2-15.5) 1.6 (1.3-2.0)
Text 7.7 (3.1-12.4) 1.4 (1.2-1.8)

CI confidence interval
ITest for differences across all groups, including usual care

2False discovery rate correction for multiple testing

Models are adjusted for age, sex, race/ethnicity, Gagne, and prior FIT screening
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Interestingly, our study found similar effectiveness of a text
and automated call reminder strategy. Given high rates of
cell phone access (over 90%), even among older and rural
populations,®® our results support the use of scalable low-
effort reminder solutions to increase CRC screening rates in
a mailed FIT program among veterans. Our work provides
needed information to VHA and other health care facili-
ties looking to adopt mailed FIT programs and incorporate
reminders that fit within their operational workflow.

Increasing mailed FIT return rates remains an impor-
tant challenge. Even with the automated reminders, nearly
60% of FIT kits were not returned, which is comparable to
mailed FIT return programs in other populations.'® Future
work should consider testing the frequency of automated
reminders or adding step-wise resources, such as live calls
or patient navigators to increase FIT return rates, as has
been deployed by other health care systems.* Lastly, due
to expanded guidelines on eligibility for CRC screening, we
included patients between the ages of 45 and 49. Our trial
included only 186 patients who met this expanded screen-
ing eligibility. Newer trials may need to explore whether
this new-to-screening cohort responds differently to outreach
would be a valuable area of future research.

Limitations

Our randomized controlled trial was conducted in partner-
ship with primary care leadership at VA Puget Sound Health
Care System, and interest was in reminder strategies that
were both effective and operationally sustainable. As such,
we did not investigate live-person calls, letters, or multi-
component reminders, limiting generalizability to health
systems interested in these strategies. While reminder strat-
egies are not “one-size-fits-all” and should be tailored to
the specific patient population, our trial was not powered to
detect differences between text and phone reminders, nor to
assess their effectiveness in specific subpopulations of veter-
ans. Other limitations exist related to our eligibility criteria.
Finally, our findings among veterans may not generalize to
non-veteran populations.

CONCLUSIONS

In this randomized trial of FIT reminder interventions, we
found that either an automated text or an automated phone
call significantly increased FIT returned rates among aver-
age-risk veterans due for CRC screening. Given growing
interest in mailed FIT as a strategy to increase CRC screen-
ing, this study adds to the literature supporting reminders
overall and provides additional insight into the effectiveness
of automated and highly scalable reminder modalities.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s11606-
023-08409-8.
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