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Abstract

Background—Low-income and racial/ethnic minority populations experience disproportionate
colorectal cancer (CRC) burden and poorer survival. Novel behavioral strategies are needed to
improve screening rates in these groups.

Purpose—To test a theoretically based “implementation intentions” intervention for improving
CRC screening among unscreened adults in urban safety-net clinics.

Design—Randomized controlled trial.

Setting/participants—Adults (N=470) aged =50 years, due for CRC screening, from urban
safety-net clinics were recruited.

Intervention—The intervention (conducted in 2009-2011) was delivered via touchscreen
computers that tailored informational messages to decisional stage and screening barriers. The
computer then randomized participants to generic health information on diet and exercise
(Comparison group) or “implementation intentions” questions and planning (Experimental group)
specific to the CRC screening test chosen (fecal immunochemical test or colonoscopy).
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Main outcome measures—The primary study outcome was completion of CRC screening at
26 weeks based on test reports (analysis conducted in 2012-2013).

Results—The study population had a mean age of 57 years, and was 42% non-Hispanic African
American, 28% non-Hispanic white, and 27% Hispanic. Those receiving the implementation
intentions—based intervention had higher odds (AOR=1.83, 95% CI1=1.23, 2.73) of completing
CRC screening than the Comparison group. Those with higher self-efficacy for screening
(AOR=1.57, 95% CI=1.03, 2.39), history of asthma (AOR=2.20, 95% CI=1.26, 3.84), no history
of diabetes (AOR=1.86, 95% CI=1.21, 2.86), and reporting they had never heard that *“cutting on
cancer” makes it spread (AOR=1.78, 95% CI=1.16, 2.72) were more likely to complete CRC
screening.

Conclusions—The results of this study suggest that programs incorporating an implementation
intentions approach can contribute to successful completion of CRC screening even among very
low-income and diverse primary care populations. Future initiatives to reduce CRC incidence and
mortality disparities may be able to employ implementation intentions in large-scale efforts to
encourage screening and prevention behaviors.

Introduction

Racial/ethnic minorities receive fewer colorectal cancer (CRC) screening tests and are less
likely to be up to date with CRC screening than others.1=2 Age-eligible adults, particularly
racial/ethnic minorities, report significant barriers to CRC screening, including the
inconvenient or impractical nature of the tests,10-13 the embarrassing or unpleasant nature of
the tests, 1213 fatalistic cancer beliefs,14:15 and fear of finding something wrong.12:16.17

A vast array of interventions and programs has been used to promote CRC screening.18-22
Although a growing body of studies has focused on low-income groups, such as urban
minorities, challenges remain for assuring screening-related mortality reduction.23-25

Health researchers have conceptualized the decision-making process for patients considering
screening tests with many models.26:27 The Precaution Adoption Process Model (PAPM) is
a stage theory of health behavior that includes stages for individuals who are “unaware” or
have no knowledge of a health issue and also for those who have “decided against” engaging
in a particular health behavior.28 In this study, PAPM and the concept of “implementation
intentions”29(1-1) were used to model CRC screening behavior. This concept provides a
theoretical grounding for behavioral interventions to construct tailored action plans that
specify “when,” “where,” and “how” an intention (e.g., the intention to undergo CRC
screening) will be implemented.39 A large number of I-1 interventions have been conducted,
showing positive behavioral results across populations. A limited number have focused on
low-income/safety-net or minority populations.31-33 |-| can lead to initiation of action even
when people are stressed, such as opiate addicts undergoing withdrawal, or when they
experience high cognitive loads, such as multi-tasking.3* They have been found to reduce
consultations for emergency contraception and unintended pregnancies among teenage girls
attending a family planning clinic,3°38 increase cervical screening rates in women in rural
England,3” and increase physical activity among low-income children and adults.31:32
Although recent studies suggest that interventions based on the I-1 approach can enhance
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some types of cancer screening,37:38 no studies, to date, have tested I-I interventions for
CRC screening. The primary aim of this RCT was to assess the efficacy of a touchscreen
computer intervention using I-1 for increasing completion of CRC screening.

and Setting

Four hundred seventy participants from nine safety-net clinics were recruited in a
Midwestern metropolitan area. Health center staff from each clinic referred patients to
kiosks in clinic waiting areas where research associates were available to facilitate eligibility
screenings. These associates administered a verbal screening survey to determine patients’
study eligibility (Figure 1). All who were deemed eligible and agreed to participate provided
informed consent and began study activities immediately. The study was restricted to
patients aged =50 years with a provider visit the day of enroliment. Reasons for ineligibility
are provided in Figure 1. Individuals were excluded if they had an income >150% of the
Federal Poverty Level; lacked a home address and working telephone; had received a fecal
occult blood test (FOBT) or fecal immunochemical test (FIT) within the last year,
sigmoidoscopy or barium enema within the last 5 years, or colonoscopy within the last 10
years; had an acute medical illness; reported current gastrointestinal bleeding, history of
colon polyps, history of CRC, a first-degree relative with CRC prior to age 60 years, an
inherited polyposis/non-polypasis syndrome, inflammatory bowel disease; had another
household member enrolled in the study; or had a cognitive impairment. The study was
approved by the study team’s IRB.

In 2009-2011, consented participants were randomized to one of two intervention groups:
(1) an implementation intentions condition (Experimental group); or (2) a generic education
condition (Comparison group). The Experimental group received information and education
on CRC screening and responded to I-I planning questions specific to CRC screening. The
Comparison group received information and education on CRC screening followed by
questions on diet, exercise, and healthy living (as an attention control). All participants
utilized an interactive, multimedia touchscreen computer that used either English or Spanish
text with narration through headphones, as well as pictures and video targeted to the race/
ethnicity of the participant. All clinic staff and healthcare providers were blinded to group
assignment and not aware of the content differences between the two groups. Headphones
and placement of kiosks in semi-private or private areas of clinics were used to prevent
contamination between individuals assigned to different groups.

CRC screening education (provided via touchscreen computer to both groups) content was
designed to be informational and intended to raise awareness among those with limited prior
exposure to CRC information. Formative research activities (interviews, usability testing)
informed the development of all components and were used to target the touchscreen
materials to the appropriate audience.3° The touchscreen computer narrative and video
components for both groups employed race/ethnicity-matched narration and video clips with
detailed instruction on test completion. Scripted scenes were reproduced for the three major
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participant groups in our study: African Americans, Latinos, and whites. The computerized
scenes for both groups included didactic instruction on use of FITs and completion of
colonoscopy bowel preparation. Again, all educational components within the touchscreen
system were identical for participants in both groups.

Only following presentation of educational content and assessment of decisional stage did
the computer system differ for the two groups, with the Experimental group completing a
series of questions and receiving information on I-1 and the Comparison group completing
items and receiving information on diet and physical activity behaviors. Computer system
components, including assessment items, audio narrative, and brief multimedia instructional
video clips were equivalent in length between the two groups.

For the Experimental group participants, PAPM staging items were used to tailor the I-I
questions. For participants in the “unaware,” “unengaged,” or “undecided stages”, a tailored
segment asked them to choose specific I-1 for seeking out additional information on CRC
screening from their healthcare provider, relatives, spouses, peers, or media. For those
participants at more-advanced PAPM stages (deciding or decided to get screened), the
segments asked participants to choose I-I for the “when,” “where,” and “how” they planned
to complete a FIT or schedule, prep for, and complete a colonoscopy. All I-1 questions were
developed through a series of interviews testing the touchscreen system (Table 1).39

At completion of computer activities, all participants received a computer printout in their
primary language (English or Spanish). Printouts for the Experimental group restated I-I
entries from the computer, whereas Comparison group printouts restated diet and physical
activity entries.

If the participant (from either group) reported “deciding to” pursue a screening test, research
associates ensured that they received either a FIT kit or colonoscopy scheduling information
and bowel preparation materials before leaving the clinic. Pre-packaged Kits containing FIT
cards, applicator brushes, and pre-addressed lab-return envelopes were provided to
participants who preferred FIT. Kits contained brief text and pictorial instructions on the use
of FIT. The study used the Enterix InSure™ FIT test because of test characteristics thought
to maximize completion among the safety-net clinic populations targeted in the study.%0 For
participants preferring colonoscopy, research associates provided colonoscopy scheduling
assistance after completion of the touchscreen module. If colonoscopy scheduling could not
be completed immediately, participants were provided detailed scheduling information and
were instructed to handle their own scheduling and call for a colonoscopy appointment later.
No colonoscopy scheduling assistance was provided to participants in either group after this
in-clinic assistance and research associates had no further contact with participants until a
13-26-week follow-up survey. To avoid contamination effects of the intervention and its I-I
components, research associates and the computer did not encourage participants to discuss
CRC screening with their healthcare provider. They told participants that they would talk to
them after their provider visit to ask a few questions (exit interview). If participants asked
questions about CRC screening, all research associates were trained to provide detailed
answers, which helped avoid the need for deflection of questions from the research associate
to the provider.
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Participants in both groups were reimbursed with a $20 gift card and mailed an additional
$20 gift card after completion of the follow-up survey. Costs for both FIT and colonoscopy
were covered by the study in an effort to remove cost as a major barrier to obtaining
screening. By paying for the tests, the study intended to explore the influence of I-1 on
screening behavior independent of cost barriers.

Data Collection and Measures

During eligibility screening, participants reported information about their health history and
history of prior CRC screening. Next, during the touchscreen program they completed a
baseline survey that assessed basic demographics, PAPM stage, perceived susceptibility to
CRC, self-efficacy for CRC screening, cancer fatalism, CRC screening barriers, and
screening test preference. These items were chosen based on prior work, conducted
formative work, and an explicit theoretic model (Figure 2).3%41Table 2 provides examples
and descriptions of these measures. After completing all computer activities and seeing their
healthcare provider, all participants completed a 5-item exit survey to assess whether they
had discussed CRC screening with their provider. Finally, all participants were re-contacted
between 13 and 26 weeks post-enrollment to complete a final survey assessment. This
survey and all computerized and verbally administered assessments were delivered in
English or Spanish.

Outcome Measure

The primary study outcome measure was completion of either a FIT or screening
colonoscopy. Colonoscopies were conducted at the university medical center’s endoscopy
center and results were sent directly to study staff. Those choosing FIT tests mailed them to
Quest Diagnostics, Inc. (Lenexa KS). Following processing, FIT test results were mailed
and later electronically transmitted to study staff.

Independent variables were chosen based on theory (Figure 2) and prior studies that showed
a relationship between these constructs and CRC screening behavior.4142 They included
cancer fatalism, perceived self-efficacy, PAPM stage, perceived risk of getting CRC,
insurance coverage, education, employment, marital status, having a regular physician, heart
disease, cancer, high blood pressure, asthma, and diabetes. All variables were measured by
self-report from participants. Cancer fatalism items assessed attitudes toward getting cancer
and the effectiveness of treatments. The Powe Cancer Fatalism Inventoryl441 was adapted
with ten cancer fatalism items measured by Likert scale. These included: I think cancer will
kill you no matter when it is found, and | think if I get checked for cancer, | am less likely to
die from cancer. Individual items were not highly correlated and were included as separate
variables in analysis. Separate CRC screening barriers items for FIT and colonoscopy tests
were developed during formative studies leading up to this trial.43 Self-efficacy included
one question for each screening test: Do you think you could complete a colonoscopy/stool
blood test? adapted from prior multi-item self-efficacy measures.*44° Perceived self-
efficacy refers to participants’ self confidence in completing a task. For CRC susceptibility,
a 3-item scale developed by Vernon et al.46 was used. Example items included: How likely
do you think it is that you will develop colon cancer in the future? and How often do you
worry about getting colon cancer? PAPM stages were determined to be “unaware,”
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“unengaged,” “undecided,” “deciding,” “decided not to screen,” or “decided to be screened”
(Figure 2) based on questions asked for each test modality, such as: Have you thought about
getting FIT/colonoscopy? and Do you want to get this test? Items were adapted from the
work of Weinstein, Costanza, and Myers,28:47.48

Office Exit Interview Survey

Research staff administered a 5-item survey in English or Spanish to all study participants as
they checked out of the primary care office after their healthcare provider visit. The survey
asked if participants discussed CRC screening with their healthcare provider, whether their
provider recommended a certain type of CRC screening test, and whether this was consistent
with their expressed preference from the touchscreen assessment they had previously
completed. Items were developed based on formative interview analysis.3°

Thirteen- to 26-week Follow-Up Survey

All participants were contacted by phone to complete a brief survey. All participants were
contacted at 13 weeks, and then systematically scheduled for additional follow up calls
every 6 weeks (up to 26 weeks), if they described continued and ongoing efforts to schedule
or complete CRC screening. The 13-26-week period was chosen based on local scheduling
availability for colonoscopies and rescheduling timeframes typical for patients at the study
endoscopy center. Participants who had yet to complete CRC screening at this point were re-
asked PAPM staging questions. Those who had completed screening were asked to describe
whether they felt the touchscreen computer intervention helped them complete screening
and how. Those in the Experimental group were asked whether they felt that the I-1 items
helped them plan and carry out screening and how. Individuals received up to 15 phone
calls, and, for those who could not be reached by phone, one home visit until they were
contacted or were deemed unreachable. Unreachable individuals were sent a certified letter
asking them to call project staff directly. Project staff worked with administrative staff in
each of the safety-net clinics to re-check and update addresses and phone numbers for
participants before they were deemed unreachable.

Data Analysis

Prior to initiating outcome analyses, frequency distributions for all variables, with particular
attention to variable ranges and skewness were examined. Response values beyond defined
ranges were checked for entry-error and coded as missing if they were invalid values.
Variables considered in multivariable logistic regression included: age, cancer fatalism, self-
efficacy, education, gender, marital status, ethnicity/race, insurance status, employment
status, having asthma, having diabetes, experience of not having medical care owing to
concern about cost, PAPM stage, and physician recommendation for screening. Variables
were selected by backward elimination procedure using the Bayesian information criterion
(BIC). Potential multicollinearity was examined by variance inflation factor (VIF).
Interactions between these variables and group were examined but none was included
according to BIC. Main effects for each of the clinics were included, to account for any
clinic level variance that could have influenced our primary outcome. AORs for completion
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of screening were computed for each variable in the model. All analyses were performed in
2012-2013 using SAS, version 9.2 (SAS Institute Inc., Cary NC).

Project staff screened 1,546 individuals to successfully recruit the 470 participants (Figure
1). The characteristics of the 470 participants who completed the program are shown in
Table 4. The study population was predominately female (63.6%) and had a median age of
55 years. Approximately 27% reported Hispanic ethnicity. Race and ethnicity were
combined into a single race/ethnicity variable. Non-Hispanic African Americans and whites
accounted for 42% and 28% of the study, respectively (3% non-Hispanic other). Twenty-
seven percent were married, 36% were divorced, and 16% were never married. The majority
of the study population was uninsured (76.6%), and all participants were identified as low-
income (<150% Federal Poverty Level, per eligibility requirements). There were no
statistically significant differences in demographics between the intervention conditions.
One participant had an undefined response for the variable about having experience of not
getting medical care owing to the concern of cost of care, and another had an undefined
response for having heard of cutting on cancer. These two observations were coded as
missing, thus the sample size was reduced to 468.

During the touchscreen assessment, 89% of the total participants reported that they intended
to complete CRC screening (89.7% of the Experimental group versus 88.1% of the
Comparison group). The remaining 11% had either decided not to be screened or were still
deciding.

Out of the total sample, 48% completed a CRC screening test (of those screened, 53%
completed a FIT and 47% completed a colonoscopy). Participants who received I-I
(Experimental group) were more likely to complete CRC screening than those in the
Comparison group (54% to 42%, AOR=1.91, 95% CI=1.26, 2.89). The results of our
multivariate analyses are shown in Table 5. Screening completion by race/ethnicity showed
that 51.6% of Hispanics, 47.5% of non-Hispanic African Americans, and 47.7% non-
Hispanic whites completed screening. Of those completing screening, 55.4% of Hispanics,
52.2% of non-Hispanic blacks, and 45.9% of non-Hispanic whites completed FIT, and
44.6% of Hispanics, 47.8% of non-Hispanic blacks, and 54.1% of non-Hispanic whites
completed colonoscopy (differences across race/ethnicity were not significant).

Other factors associated with increased odds of completing CRC screening included no prior
diagnosis of diabetes (AOR=1.76, 95% Cl=1.12, 2.76), prior diagnosis of asthma
(AOR=2.71, 95% CI=1.49, 4.91), never having heard that cutting on cancer causes it to
spread (AOR=1.74, 95% CI=1.10, 2.75), and those who reported they were “very likely” to
be able to screen if they chose to (self efficacy, AOR=1.56, 95% CI=1.01, 2.43).
Participants who reported specific preference for either the FIT or colonoscopy screening
test were more likely to complete screening than participants who reported no preference
(AOR=1.91, 95% CI=0.89, 4.10 if preferred FIT; AOR=4.07, 95% CI=1.89, 8.80 if
preferred colonoscopy). Race/ethnicity and language preference were not related to
likelihood of completing CRC screening. Of the 126 participants in the Experimental Group

Am J Prev Med. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Greiner et al.

Page 8

that completed screening, 68 completed FIT and 58 completed colonoscopy. For the 98
screeners in the Comparison Group, 51 completed FIT and 47 completed colonoscopy. The
FIT versus colonoscopy differences in completers across these groups were not significant.

Exit interviews (Table 3) showed that the majority of study participants talked to their
doctor about CRC screening (309 of 468, 66%) during their office visit after completion of
touchscreen computer activities. Almost all felt that they received all the information they
needed (97%). For the 61% of all participants (249 of 408) that received a recommendation
from their provider to get a CRC screening test, the majority received a recommendation for
colonoscopy (54% colonoscopy, 13% FIT, 33% other). Almost all participants (99%)
reported that they understood the messages they received on the touchscreen computer. The
61% of participants who received a provider recommendation for CRC screening were not
more likely to complete CRC screening (50.6% completed screening among those talking to
provider versus 44.5% among those who did not). There was no relationship between receipt
of a provider recommendation and randomization condition.

The final retention rate was 85% for the follow-up survey. At follow-up, 64% of participants
who completed a CRC test either scheduled their colonoscopy or began collecting FIT
samples within 1 week of the intervention (data not shown). Most (72%) remembered the
touchscreen computer somewhat to very well. Test completers reported the touchscreen
computer as the most helpful to completing their CRC test (55% computer, 19% provider,
19% other, and 3% family/friends). Participants in the Experimental group were more likely
to report | don’t want to have a colonoscopy than those in the Control group (20 participants
versus five, respectively, p<0.05).

Discussion

The goal of this study was to test the efficacy of a novel, tailored, touchscreen computer
program designed to increase uptake of CRC screening. The results of the multivariable
analysis showed that participants in the Experimental group, who were guided through the
formation of I-1 for CRC screening, were more likely to follow through with screening than
participants in the Comparison group who did not form CRC screening I-1. The process of
having patients identify exactly how they “intend” to complete all actions involved in CRC
screening may have helped them logistically complete screening. Because participants in
both groups received the same CRC screening educational information and were at equal
decisional stages for screening prior to delivery of I-1 content, it is likely that I-I played a
key role in driving screening completion differences. Efforts to construct the Comparison
group intervention as a “behavioral control” resulted in both groups receiving similar levels
of attention. Furthermore, the work “cost” of our I-I intervention, though not directly
measured herein, was essentially equal to the work “cost” of formative/qualitative work
necessary to customize the robust educational material required for both study arms. Likely
barriers, such as colon preparation, which involves intake of large amounts of laxatives and
many trips to the bathroom, may surprise or overwhelm patients when they are unprepared
or do not have detailed expectations. Additionally, some patients may not know the amount
of time involved, or the importance of finding transportation, child care, or requesting time
off work prior to their appointment. In most medical facilities, colonoscopy will not be
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performed if patients arrive alone with no confirmed transportation assistance. Similarly, for
FIT testing, detailed instructions and planning for the collection of stool samples may help
to facilitate test completion. Future studies may be valuable in showing whether I-1 are more
or less impactful in low income groups. Results in this study are consistent with other
research supporting the utility of 1-1 for promoting health behavior completion.36:49.50 ||
interventions can be quickly implemented in clinical settings, especially those such as
community health centers, where staff and systems may be in place for such program
initiation.

The cost of screening tests, often reported as important by patients,> was not a factor in this
study because participants were given access to CRC screening tests free of charge or co-
pays. As expected, participants with a definite test preference (for FIT or colonoscopy) were
more likely to complete screening. This may be because these participants already had
engaged in decision-making processes or had some knowledge and awareness about the tests
prior to enrollment.

Some work in underserved populations has revealed a belief that surgery to remove
cancerous growths can cause cancer to spread.>2 Participants who reported never having
heard that cutting on cancer causes it to spread were more likely to complete screening. It is
possible that those with no exposure to this common belief are uniquely health literate and
thus more likely to complete screening. This fear was strong enough in the study population
to remain significant despite built-in educational messages in both arms of the intervention
debunking the myth. This could also reflect a lack of trust in the information presented about
cancer surgery®253 and suggests the need for further emphasis on improving factual
knowledge.

Higher self-efficacy was associated with greater likelihood of test completion. This is
consistent with a large body of research showing a link between self-efficacy and various
health behaviors.>4

The findings that those with asthma diagnoses and those without diabetes were more likely
to complete screening are difficult to interpret. Reporting a diagnosis of cancer, heart
disease, or high blood pressure was unrelated to screening. It is unclear how factors like
familiarity with the healthcare system or the burden of symptomatic disease may have
affected these groups. Unlike many prior studies,>>57 results showed that prior provider
recommendations were unrelated to the impact of the experimental or control intervention.
This may relate to the study’s coverage of test costs or the limited impact providers may
have on behaviors in the safety-net setting, where patients may have many needs and
complex comorbidities to address.

The study has several important limitations. Owing to recruitment and intervention delivery
in safety-net clinics, the study was unable to completely blind all study personnel to the
group assignment of patients. Unintended bias could have influenced main findings. Bias
could also have been introduced from the relatively high participation refusal rate among
patients approached in the nine clinics. The study may have missed an opportunity to
influence even greater screening by encouraging study participants to talk to their providers
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about CRC screening after receiving the intervention. Another primary study limitation was
failure of the hospital endoscopy scheduling department to provide consistent Spanish-
speaking scheduling support to participants. Process monitoring revealed that research
assistants often received calls from Hispanic participants regarding trouble scheduling their
colonoscopies. Study staff were instructed to advise the participants to ask for a Spanish
speaking scheduler but staff were not allowed to assist in scheduling appointments for the
patients as the study sought to reflect “normal” processes associated with the healthcare
system. Lastly, the coverage of screening costs limits the generalizability of the findings, but
demonstrates the potential of I-1 free of this barrier to test completion. These cost-neutral
results may be valuable, as new Affordable Care Act insurance provisions under health
reform require all new plans, whether employer-provided or otherwise, to cover CRC
screening tests without co-pays or co-insurance.
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1546 Contacts aged >50, with income <150% FPL,
with a home address and a working phone

Exclusions

254 Refused to participate

Page 14

31 Too tired

53 Sick

106 Not interested

64 Not enough time before appointment

Receipt of FOBT test with 1 year

404 Up to date with CRC screeing

118 No appointment

164 Other

133 Family history of CRC

470 successfully recruited
and randomized into Control and
Intervention groups

Sigmoidoscopy within 5 years
Colonoscopy within 10 years
Barium enema with 5 years

History of adenomatous polyps

History of Colorectal Cancer (CRC)

Has inflmatory bowel disease

1st degree relative with CRC < age 60 years
Inherited polyposis / non-polyposis syndrome

Intervention group (n=234) Control group (n=236)
126 Completed CRC 98 Completed CRC
screening test screening test
-68 Fecal Occult Blood Test -51 Fecal Occult Blood Test
-58 Colonoscopy -47 Colonoscopy

Figure 1.

CONSORT flow diagram
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Stage 1 Stage 2 Stage 3 Stage 5 Action Stage B
- - - Implementation -
Never * FAware of * Deciding ® Have decided to » Intentions *  Completed
heard of tests, not about getting get screened Intervention screening
CRC engaged in screenad {following through
testing issue an “when,”
[wnaware) ﬂ “whera,” & “how™
| af CRC screening)
Pre-Action
Implementa’don :- Barriers to screening {inconvenience, disgust); fatalisem; :
ST ; - . sell-efficacy; prior screening history_ _ _ _ __ _ :
["wchen,” “where,” & Stage 4
_hm e ,Hﬂ e Have decided
infarmation Iram
provider, peers, atg.) not to get
screenad

Figure 2.
The integrated Precaution Adoption Process Model and Implementation Intentions concept

applied to colorectal cancer (CRC) screening in this study.
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Implementation intentions question examples
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Table 1

Question

Responses

To remind myself to call and
set up my colonoscopy
appointment, 1 will......

—

Some people need to take time
off work or get childcare when
they set up a colonoscopy
appointment. It usually takes a
full day to get the test, and
recover from the pain
medicine you receive during
the test.

1 will request time off from
work or childcare....

The day before my
colonoscopy, to remind myself
to start taking the laxative
medicines, | will......

1 will get a ride to my
colonoscopy from....

To remind myself to mail in
my card with the stool
samples, | will....

1 will mail the card with the
two stool samples within....

Put a reminder note or a card in my wallet or purse
Put a reminder note or a card on my refrigerator
Write a note and the phone number in my calendar

Put a reminder note and the phone number on my “to do list”

Today
Tomorrow
The week the test is scheduled

The day before the test is scheduled

Write a note in my calendar

Put a reminder note or a card on my refrigerator

Put a reminder note or a card in my wallet or purse

Put a reminder note on my “to do list”

Leave the bottle of Magnesium Citrate on my kitchen counter
Leave the bottle of Magnesium Citrate in my bathroom

Leave the bottle of Magnesium Citrate on my bedside table

My Spouse or partner

A friend

A neighbor

A relative

A medical transport company

Other

Keep the kit in my bathroom until the day I mail it
Keep the kit in my purse, briefcase, or bag

Keep the kit in my kitchen

Put a reminder note or a card in my wallet or purse
Put a reminder note or a card on my refrigerator

Put a reminder note on my “to do list”

One day after collecting it
Two days after collecting it
A week after collecting it

Fourteen days after collecting it
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Table 2

Fatalism, self-efficacy, susceptibility, barriers, and PAPM question examples

Measure Question/Responses

Fatalism (10 items) . “I think if someone has cancer, it is already too late to get treated”
. “I think many people who have cancer treatment get better and go on with their lives”
. “| think there are healthy things people can do to avoid getting cancer”

. “I think if someone is going to get cancer, they will get it no matter what they do” (reverse coded as
necessary and summed; higher scores indicated more fatalistic cancer beliefs)

Self-efficacy (1 item) . “If you decided you wanted to get colon cancer screening, how likely is it that you could do a test?”
(very likely to very unlikely)*4:4558

CRC Susceptibility (3 . “How likely do you think it is that you will develop colon cancer in the future?”

items
. “Compared to the average man or woman your age, would you say that you are...more/less likely to
get colon cancer?”

. “How often do you worry about getting colon cancer?” (developed by Vernon, et al*6)

Barriers (9 items for FIT, . “l am now going to read a list of reasons that people have given for not doing home blood stool tests/
11 items for Colonoscopies. State how much each reason applies to you
Colonoscopy)

FIT
. Problems keeping track of cards
. Never getting around to putting stool on cards
. Disgusted by the idea of putting stool and water on cards
. Not remembering to mail the cards back

. Fear that test results would show something bad (from does not apply at all to applies very much)

Colonoscopy
. Not liking the large amount of fluid and laxative you have to drink
. Fear of pain
. Fear of embarrassment
. Unwilling to have a tube inserted in rectum

. Problems getting to and from appointment”

PAPM stage (5 items) . “Have you thought about doing/having a stool blood test/colonoscopy in the future?”

. “Which of the following statements best describes your thoughts about doing an at-home stool blood
test in the future?”

. “I don’t want to do a stool blood test/colonoscopy”

. “I'm not sure if | want to do a stool blood test/colonoscopy”
. “I want to do a stool blood test/colonoscopy”

. “Don’t know”

. (Items were adapted from the work of Weinstein, Costanza, and Myers2847:48)

PAPM stage was coded as 1-5 or “unaware,” “unengaged,” “deciding,” “decided not to screen,” or “decided to be screened” and the range of
participants was from 1 to 5. Except PAPM staging, the score of each measure was the sum of items. Each fatalism item had 2 responses, coded as
0=No and 1 = Yes, and the fatalism scores ranged from 13 to 30; self-efficacy ranged from 1 (very likely) to 4 (very unlikely); each CRC
susceptibility item had responses of 1, 2, and 3, and CRC susceptibility scores ranged from 3 to 9; each barrier item had 4 responses: 1 = Doesn’t
apply, 2 = applies a little, 3 = applies somewhat, and 4 = applies very much; FIT (n = 182) barrier scores ranged from 9 to 36, and colonoscopy
barrier scores ranged from 11 to 44 (n = 327).
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Table 3

Exit interview
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Control ~ Experimental
Question (n=236) (n=234) p-value
Did you talk about colorectal cancer screening with your health care provider during your visit today? 0.428
No, n=159 (34%) 84(18%) 75(16%)
Yes, n=309 (66%) 151(32%) 158(34%)
If yes, did you feel you received all the information you needed? 1.000
No, n=9 (3%) 4(1%) 5(1%)
Yes, n=300 (97%) 147(48%) 153(50%)
Did your health care provider specifically recommend you get a colorectal cancer screening test? 0.692
No, n=159 (39%) 83(20%) 76(19%)
Yes, n=249 (61%) 125(31%)  124(30%)
If yes, which test? 0.902
Colonoscopy, n=125 (54%) 60(26%) 65(28%)
FOBT, n=29 (13%) 15(6%) 14(6%)
Other, n =77 (33%) 36(16%) 41((18%)
Does this differ from what you chose on the computer? 0.942
No, n=150 (79%) 72(38%) 78(41%)
Yes, n=39 (21%) 19(10%) 20(11%)
Did you generally understand the touchscreen computer messages and information? 0.25P
No, n=2 (0.4%) 0(0%) 2(1%)
Yes, n=466 (99.6%) 235(50%)  231(49%)

achi—squared test;

bFisher’s Exact Test
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Table 4

Baseline demographic characteristics by comparison condition

Control Experimental
Characteristic (n=236) (n=234) p-value
Age, years, median (Inter-Quartile Range) 55 (8) 55 (9) 0.242
Ethnicity 0.650
Non-Hispanic, n=344 (73%) 175 (74.2%) 169 (72.2%)
Hispanic, n=126 (27%) 61 (25.8%) 65 (27.8%)
Ethnicity/Race 0.07P
Hispanic, n=126 (27%) 61 (25.8%) 65 (27.8%)
Non-Hispanic White, n=132 (28%) 61 (25.8%) 71 (30.3%)
Non-Hispanic African American, n=198 (42%) 108 (45.8%) 90 (38.5%)
Non-Hispanic Other, n=14 (3%) 6 (2.5%) 8 (3.4%)
Marital Status 0.0250
Married or living w/ partner, n=155 (33%) 64 (27.1%) 91 (38.9%)
Divorced or separated, n=171 (36%) 94 (39.8%) 77 (32.9%)
Widowed or never married, n=144 (31%) 78 (33.1%) 66 (28.2%)
Education 0.580
High school or below, n=281 (60%) 141 (59.7%) 140 (59.8%)
Some college or above, =189 (40%) 95 (40.3%) 94 (40.2%)
Employment 0.15P
Full-time/part-time/seasonal 65 (27.5%) 74 (31.6%)
Looking/homemaker/student/retired 133 (56.4%) 114 (48.7%)
Disability 38(16.1%) 46 (19.7%)
Insured 60 (25.4%) 50 (21.4%) 0.070

a
2-sample t-test;

bChi—squared test

Boldface indicates statistical significance (p<0.05).
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Factors independently associated with colorectal cancer test completion based on logistic regression analysis

Participant Characteristics AOR (95% CI)  p-value
Group 1 - Implementation Intentions Condition 1.91(1.26-2.89)  <0.01
Asthma 2.71 (1.49-4.91) <0.01
No Diabetes 1.76 (1.12-2.76) 0.01
Never Hearing of Cut on Cancer 1.74 (1.10-2.75) 0.02
PAPM stage 1.91(0.89,4.10)  0.10
FIT vs. no preference Colonoscopy vs. no preference  4.07 (1.89,8.80)  <0.01

Note: Boldface indicates statistical significance (p<0.05).

Other variables included in the final model were Age, preferred language, Cancer Fatalism, Education, Gender, Marital Status, clinic, ethnicity/
race, insurance status, employment status, experience of not having medical care due to concern about cost of care, physician recommendation for
screening, self-efficacy. VIF ranges from 1.31 to 2.08 for the main effects in Table 4.
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