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Abstract

Purpose: The majority of CRC research using Fecal Immunochemical Test (FIT) have studied
short term screening results in predominantly urban areas.

The purpose of this study was to evaluate the effectiveness of two outreach strategies embedded in
a health literacy intervention on repeat CRC screening in rural community clinics.

Methods: A two-arm randomized controlled trial was conducted in four rural clinics in
Louisiana. During a regularly scheduled clinic visit participants ages 50-75 received a FIT kit

and brief educational intervention. Participants were randomized to receive an automated call or

a personal call by a prevention counselor after four weeks and eight weeks if FIT Kits were not
returned. In year 2, all materials were mailed, and follow-up calls were conducted as in year 1. The
primary outcome was repeat FIT, which was the return of the FIT kit in both years.

Participants: Of 568 eligible participants, 55% were female, 67%, African American and 39%
had low health literacy.

Findings: Repeat FIT rates were 36.5% for those receiving the automated call and 33.6% for
those receiving a personal call (p=0.45). No annual FITs were returned in 30% of participants,
while only one FIT was returned by 35% of participants (31% only year 1 and 4% only year 2).

Conclusion: Sustaining CRC screening with FIT is challenging in rural clinics. A lower cost
automated call was just as effective as the personal call in promoting annual screening. However,
more intensive strategies are needed to improve long term with FIT screening among rural
participants.
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Introduction

Colorectal cancer (CRC) is the second leading cause of cancer death in the U.S. with 51,020
deaths expected in 2019.1 Early detection and treatment of CRC through screening has
remarkable potential to decrease mortality from the disease.! Yet despite significant gains

in CRC screening promotion, little improvement has been seen in reducing CRC screening
disparities in rural areas and among populations with lower income, educational attainment,
health literacy, or race.2=8 Rural areas face significant disadvantages compared to urban
areas including higher rates of poverty, lower educational attainment, a higher proportion of
elderly and uninsured adults and limited access to health services and specialist.”10 Despite
almost twenty percent of the population living in rural areas only 3% of recent NCI cancer
control grants have had a rural focus.11-12

Rural disparities in CRC incidence, mortality and screening have been well documented.8-12
Screening rates are even lower in isolated rural counties with high poverty rates.® This

has serious consequences, as CRC mortality rates in rural counties are 16% higher than
metropolitan counties.®11-12 Healthy People 2020 has set a target of 70.5%5 and the
American Cancer Society (ACS) and CRC Screening Roundtable have called for increasing
screening rates to 80% by 2018.13 Such an accomplishment would potentially prevent an
estimated 200,000 deaths within 20 years.14 With these initiatives, efforts to narrow the gaps
in screening disparities and lower overall mortality have been prioritized.1®

Among CRC screening modalities colonoscopy is the most frequently used in the U.S. and
is considered the gold standard as it allows for direct visual inspection of the entire colon
and same session detection biopsy and removal of polyps.16-17 Although it is usually only
needed every 10 years, it is invasive, requires cumbersome test preparation, is expensive, and
has limited availability in rural areas.16:18 Fecal Occult Blood Tests (FOBT) are the most
commonly used CRC screening test in rural settings*1%-21 and the Fecal Immunochemical
Test (FIT) is recommended.1”-18 The FIT is non-invasive, can be performed at home,

is inexpensive, acceptable and alleviates barriers in rural areas such as transportation to
screening facilities, insufficient number of colonoscopy facilities and shortage of trained
personal.18-21 However, to be effective the test must be completed annually.*16-17

The majority of CRC studies using FIT have only looked at short term effects and were
conducted in urban areas.22-25 A recent systematic review of 27 interventions to increase
FOBTSs for CRC in low income and rural populations found the most effective were clinic-
based, and included multiple components such as one-on-one education and distribution
of FIT in clinic, mailed reminders and FIT kits with preaddressed stamped envelopes.28
All studies were limited to initial screening.2® In the few studies assessing two-year FIT
completion, all were urban and the most effective included a mailed test kit with reminder
letter and if needed a stepped care approach with texts, automated and personal calls to
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prompt completion.2” The limited amount of rural cancer control research coupled with
growing cancer disparities has made rural cancer control research a priority of the National
Cancer Institute.11.28

The current study was designed for community clinics in rural areas with limited resources.
All participants received health literacy education and FIT with simplified instructions.
Participants were then randomized to receive automated follow-up call or a personal call by
a prevention coordinator. First year FIT completion rates previously reported were 69% for
those receiving an automated call and 67% for those receiving a personal call.29 The purpose
of this report is to compare the two telephone outreach strategies to promote repeat annual
screening with FIT and report on the patterns of FIT return over two years

A two-arm randomized controlled trial to evaluate the effectiveness of two approaches

to improve annual CRC screening was implemented February 2015-October 2018 in four
community health clinics in rural Louisiana. The clinics that were chosen were all in isolated
rural areas and had a high volume of participants over age 50. The population of these

rural communities ranged from 666 to 33,000. According to clinic health records, CRC
completion rates before study implementation ranged from 1% to 3%.

The study design and participant outreach materials have been published previously.2®
Inclusion criteria included: 1) a participant of the identified clinics, 2) age 50 to 75 (based
on national guidelines)16, and 3) English speaking. Exclusion criteria include: 1) previous
history of cancer other than non-melanoma skin cancer, 2) up to date with CRC screening
according to national guidelines!’ (FOBT every year, sigmoidoscopy every 5 years, or
colonoscopy every 10 years), 3) a first relative family history that requires a more complete
history and possible colonoscopy because of their risk factor (these participants will be
referred to their provider for follow-up), 4) too ill to participate. The study was approved by
the Institutional Review Board.

Theoretical Framework

The intervention components were designed following health literacy best practices and the
theory of health learning capacity to simplify the complexity of independently completing
the FI1T.39-33 The Health Belief Model and Social Cognitive theories guided the framing

of intervention content to address the salience of sustained CRC with FIT screening and

the need to take complete the test annually.32-33 The clinic based educational strategy was
designed to overcome key participant barriers to CRC screening, such as access to tests,
limited knowledge, negative beliefs, poor self-efficacy and lack of motivation. The education
materials were developed with FQHC participants and providers to help insure they were
useful, understandable, appealing and cultural appropriate. The telephone follow-up was
included as an intervention strategy to determine the added benefit of prompting participants
and to encourage FIT completion.
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Structured Survey

The structured baseline interview reported previously?®:34 included demographic and CRC
screening items from validated questionnaires used previously by the authors.35-3¢ Health
literacy was assessed using the Rapid Estimate of Adult Literacy in Medicine (REALM).37

Interventions

At enrollment, after completing the structured interview, the clinic based research assistant
(RA) gave participants the FIT test with simplified instructions and a brief literacy-informed
educational intervention that included a CRC pamphlet written on a 5t grade level and

step by step demonstration of the FIT instructions and ‘teach back’ to confirm participants’
understanding. Using a participant 1:1 permuted block randomization scheme stratified by
participants were then randomized to either the personal call (PC) arm or the automated call
(AC) arm.

Personal Call Arm.

Participants randomized to the PC arm, were given a personal call by a centralized
prevention coordinator to encourage completion if they had not returned their FIT to the
central lab within 4 weeks. If needed the prevention coordinator would go over the FIT
instructions and address any barriers identified. The same procedure was followed at 8
weeks if needed.

Automated Call Arm.

Protocol for

Participants randomized to the AC arm who did not return their FIT received an automated
reminder call at four weeks and if needed again at eight weeks after enrollment. The
participant-friendly AC was a culturally appropriate recording in a conversational tone rather
than computer-synthesized speech. There was an option where the participant could request
another FIT kit if needed.

Participants used preaddressed postage paid envelops to mail their FIT kits to a central
laboratory for processing. The centrally located RA at the university-based medical center
checked the lab website daily for results and recorded both positive and negative results

in the tracking system to update the follow-up database. The RA updated the AC and PC
follow-up system to ensure follow-up calls for only those who did not return their FIT (Fig
1).

In year 2 participants were mailed a letter on their clinic letterhead to encourage them to
complete their CRC screening which would be mailed the following week. The central RA
mailed the FIT with the CRC pamphlet and simplified instructions given at enrollment.
Participants who complete year 1 FIT were sent the materials one year after their test was
returned. For those who did not complete FIT in year one, materials were sent 12 months
after enrollment. The follow-up call protocol was the same as year 1.

FIT Results.

For participants with negative results, the central RA sent the results to the designated clinic
nurse at each study site daily to record the screening information in the participants’ medical
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records. Participants were mailed a letter from their clinic by the central RA informing them
of negative results.

In the event of a positive result, the central RA called the clinic nurse and spoke directly
with her to ensure participants were called by the clinic and followed-up for additional
testing using the clinic’s protocol. Participants with positive FITs received an appointment
for a follow-up with their provider (who then recommended a colonoscopy). All participants
with a positive screen were followed for the length of the study to track CRC follow-up and
outcomes but were not sent additional FIT screening.

The primary outcome was completion of a repeat FIT, (completion of an initial FIT within
12 months of enrollment plus the completion of a year 2 FIT within 12-18 months of the
initial FIT). Screening ratios were defined as the PC to AC ratio of repeat FIT completion
rates. Additional patterns of FIT return were also summarized, specifically the rates and
screening ratios for completing no FITS or completing only year 1 FIT or only year 2
FIT. The fidelity of the calls was measure by tracking with the automated call system that
measured the number of calls to each participant and their responses and tracking by the
prevention coordinator in the PC arm.

Statistical Analysis

Results

To examine whether participants in the study arms differed on continuous baseline
characteristics of age, analysis of variance was used. Chi-square tests were performed for
categorical factors, including health literacy level. Multivariate analyses adjusting for age,
race, gender, and health literacy level were done using generalized linear models. A test for
interaction between each of literacy level, age, gender, race and study arm was performed
to determine whether treatment effect differed by levels of these factors. An unadjusted test
for the main effect of each of health literacy level, age, gender, race and study arm was
performed to determine whether screening rates or number of follow-up calls differed by
levels of these factors. Four indicator variables were defined to assess the pattern for FIT
return over two years (yes/no for each year). Each of these variables was analyzed using a
generalized linear model.

In all, 678 participants were identified as meeting age (50-75) and screening criteria, of these
58 (8.9%) refused to participate and 6 withdrew before completing a screening (Fig 1). A
total of 614 participants were consented and enrolled. Of these, 44 had a positive FIT result
and were excluded from the second FIT screening and 2 withdrew after year 1 resulting in a
sample size of 568 for the 2" year screening analysis.

Baseline characteristics of participants eligible for the FIT in year 2 are compared among
study arms in Table 1. Approximately half of the participants (55%) were female. The
majority (67%) were African American. Over one in three (35%) had not graduated from
high school and 39% had limited literacy (i.e. < 91" grade reading level). There were no
significant differences across arms for race/ethnicity, marital status and literacy.
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In year 2, when FIT and literacy appropriate materials were mailed, 39% of participants
completed screening. Screening rates were not significantly different for those receiving

an automated call (39.7%) or personal call (38.5%) (Table 2). Screening rates were not
significantly different between arms when analyzed by literacy (Table 3). In the 2" year
75% of participants needed at least one personal call to complete screening and 65% needed
two calls. These were not different by type of call. The need for follow-up calls in year 2
was greater than in year 1 where 40% required a follow-up call to complete screening. In
year two 18 (9%) of FITs were positive and these were followed up by their clinic.

When the treatment effect (screening rates by type of call) was investigated by participant
health literacy, race, age and gender, there were differences by age but not by literacy, race
and gender. In older participants, age 60 and over, the personal call was more effective
(44%) than the automated call (37%) but in the younger participants, age 50-59, the
automated call (37%) was more effective than the personal call (27%), interaction p=0.01.

When screening rates (regardless of treatment) were investigated by participant health
literacy, race, age and gender, there were differences by literacy and age, but not by race and
sex. Screening rates were higher in participants with adequate literacy compared to those
with limited literacy (39% vs 30%, p=0.03). Screening rates were higher in participants

age 60 and over compared to those age 50-59 (41% vs 32%, p=0.036). There were no
differences in the number of follow-up calls by literacy, age, sex or race.

Repeat FITs (a FIT completed in year 1 and 2) were returned by 35% of all eligible
participants. Screening rates were once again not significantly different for those receiving
an automated call (36.5%) or personal call (33.6%) (Table 4). No annual FITs were returned
in 30% of participants, while only one FIT was returned by 35% (31% only in year 1 and
4% only in year 2, Table 4). None of these varied by the type of reminder call they received.

Discussion

Few studies have focused on long term CRC screening in rural areas. This study found
sustaining screening with FIT is challenging. Of rural participants who completed a FIT
in year 1, approximately half (53%) completed a 2" annual in year 2. In year 1 our clinic-
based health literacy-directed intervention yielded high rates of initial screening (68%).2°
However in year 2, when mailing the kit with a reminder letter about a third (35%) of all
eligible participants completed screening in both years.

The reminder call was more important in prompting screening in year 2 than in year 1;
participants being less likely to return the FIT without a call to prompt them. As in year
1 the low-cost automated call was equally as effective as a personal call in encouraging
screening completion. Not surprisingly, older participants were more responsive to the
personal call and younger participants the automated call.

The most effective multi-model two-year strategy previously conducted was reported by
Baker and colleagues?’ in a FQHC system in Chicago with predominately female Latino
participants. This FQHC system had previously developed a quality improvement plan to
promote CRC screening which served as the enhanced usual care arm. The intervention
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arm added reminders by mail, automated calls and texts, and a 3-month personal call. Of
participants randomized to the enhanced usual care, 37% completed an annual 2" year FIT
while participants randomized to the intervention arm had an 82% completion rate for the
2" year FIT.27 Combining their two groups, a 60% repeat screening rate was seen after an
initial screen was done, while in our study, an overall 53% repeat screening rate was seen
given the initial screen was done. It is important to note that at the time our study began,
rural health clinics in LA did not have an electronic health record (EHR) system and there
were no requirements for rural clinic CRC screening quality measurements to be reported.

An important finding from our study is that in both year 1 and year 2 there was no difference
in completion rates among those who received a personal call and those who received a
lower cost automated call. In year 2, fewer participants return FIT without a call to prompt
completion. The type of call is informative in looking at subgroups. The personal call was
more effective with participants over 60 and the automated call was more effective with
younger patents. In our study older participants and those with adequate literacy were more
likely to be screened. Our findings also indicate that the 2nd year intervention was most
effective with those who had completed the test the previous year.

Recent longitudinal studies in safety-net health systems in metropolitan areas compared
three-year CRC screening outcomes of FIT and colonoscopy.38-40 In both studies initial
screening was highest with FIT, however three-year CRC screening outcomes were higher
with colonoscopy compared to FIT — 38% to 28% among participants in Dallas and 38%

to 14% in San Francisco.38-40 Despite these findings to offer participants an option of CRC
screening tests, offering the option of colonoscopy at the time of our study, was not feasible
due to low-income participants lack insurance coverage and distance to a colonoscopy
center.

Limitations

Our study has limitations related to the generalizability of our results. We included English
speaking rural participants receiving care in community clinics in only one state in the
southern United States. A strength of this rural clinic study is there was limited loss of
follow-up due to participants moving or seeking care elsewhere. In some rural areas, the
FQHC is the only available health care services in the area.

Conclusion

The low-cost reminder automated call was equally as effective as a personal call in
prompting annual screening. More follow-up calls (both personal and automated) were
needed in year 2. Older participants were more responsive to the personal call and younger
participants the automated call. In year 2, with mailed FIT Kits, simplified materials, and
follow-up phone calls, a small percentage of participants who had not completed their FIT
in year one completed it in year two. Resource poor clinics could take advantage of their
more recent use of EHR’s to identify eligible participants and use the system to generate
letters and automated calls or texts to remind participants to complete screening annually.
Future studies to address rural and socioeconomic barriers to CRC screening may need to
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educate newly insured Medicaid patients about screening options and take advantage of
increasing availability of colonoscopy services in rural areas. More intensive strategies to
engage participants that fail to complete initial screening are also needed.
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Figure 1.
Flowchart of Initial and Repeat Screening (those who completed initial screening)
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Table 1.

Baseline characteristics of study sample eligible for repeat FIT, by Study Arm

All Participants

(n=568) Automated  Personal  p-value
Characteristic (n=285) (n=283)
Age, Mean (sd), n=562 58.4 (6.1) 58.2(5.9) 585(6.2) 0.51
N (%) N (%) N (%)
Age Categories
50-59 347 (62) 178 (63) 169 (61) 0.16
60-69 185 (33) 95 (34) 90 (32)
70-85 30 (5) 10 (4) 20 (7)
Female 312 (55) 154 (54)  158(56)  0.67
Years of Education
Less than high school 196 (35) 94 (33) 102 (36) 0.90
High school grad 265 (47) 133(47) 132 (47)
Some College 60 (11) 32 (11) 28 (10)
> College Graduate 36 (6) 20 (7) 16 (6)
Refused/Don’t Know 8 (1) 4(1) 4(1)
Race
African-American 376 (67) 193 (68) 183 (65) 0.37
Caucasian/Hispanic 188 (33) 89 (32) 99 (35)
Marital Status
Single 194 (35) 99 (35) 95 (34) 0.25
Married 209 (37) 96 (34) 113 (40)
Separated 32 (6) 20 (7) 12 (4)
Divorced 73 (13) 42 (15) 31(11)
Widowed 54 (10) 25(9) 29 (10)
Literacy Level
Low/Marginal (0-60) 224 (39) 110 (39)  114(40)  0.68
Adequate (61-66) 344 (61) 175 (61) 169 (60)
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Table 2.

Return of Year 2 screening only within 12-18 months. p-values control for age (in years), race (African
American vs Caucasian and Hispanic), gender, and literacy (2 categories).

All Participants

(n=568) Automated Personal
Characteristic (n=285) (n=283)
Repeat FIT returned (Screened) 222 (39) 113 (39.7) 109 (38.5)
Repeat FIT not returned 346 (61) 172 (60.3) 174 (61.5)
Unadjusted
Screening Ratio (P to A) 0.97 (0.79 - 1.19)
p-value 0.78
Adjusted
Screening Ratio (P to A) 0.97 (0.79 - 1.19)
p-value 0.75
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Table 3.

Return of repeat FIT within 12-18 months, by literacy level.

Limited Literacy All

Repeat FIT returned (Screened)

Repeat FIT not returned
Screening Ratio (P to A)

p-value

Adequate Literacy All

Repeat FIT returned
Repeat FIT not returned
Screening Ratio (P to A)

p-value

J Rural Health. Author manuscript; available in PMC 2022 August 23.

Automated Personal
(n=110) (n=114)
41 (37.3) 39 (34.2)
69 (62.7) 75 (65.8)
0.92 (0.65 — 1.30)
0.63

Automated Personal
(n=175) (n=169)
72 (41.1) 70 (41.4)
103 (58.9) 99 (58.6)

0.97 (0.76 - 1.22)

0.77
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Table 4.

Pattern of FIT return over a two-year period.
(FIT1is FIT in first year, FIT2 is FIT in second year.)

All Participants

(n=568) Automated Personal p-value
(n=285) (n=283)

Both FIT1 and FIT2 NOT returned 171 (30.1) 86 (30.2) 85 (30.0) 0.84
Screening Ratio 95% Confidence Interval 1.03

(0.80-1.32)
FIT1 returned, FIT2 not returned 175 (30.8) 86 (30.2) 89 (31.5) 0.68
Screening Ratio 95% Confidence Interval 1.05

(0.82-1.35)
FIT1 not returned, FIT2 returned 23 (4.0) 9(3.2) 14 (5.0) 0.30
Screening Ratio 95% Confidence Interval 1.53

(0.68-3.47)
Both FIT1 and FIT2 returned 199 (35.0) 104 (36.5) 95 (33.6) 0.45
Screening Ratio 95% Confidence Interval 0.92

(0.73-1.15)

Page 15

*
Screening ratios and p-values control for age (in years), race (African American vs Caucasian and Hispanic), gender and literacy (limited vs

adequate).
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