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Impact of a literacy-sensitive intervention
on CRC screening knowledge, attitudes,
and intention to screen
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Background Colorectal cancer (CRC) screening rates remain low, especially among low-income populations.

Objective To determine if a CRC screening intervention (video, brochure) improves knowledge about CRC and CRC screening,
attitudes toward screening, and intention to complete CRC screening among average-risk adults with different health literacy skills,
seeking medical care at a Federally Qualified Health Center (FQHC).

Methods Average-risk adults (50 years or older) who were not within CRC screening guidelines completed face-to-face pre- and
post-intervention interviews that focused on knowledge about CRC and CRC screening, attitudes toward CRC screening, and
intention to complete CRC screening.

Results Of the 270 participants, 64% were women, 72% were black/African American, 86% were not married, 79% had

an annual household income of <$20,000, and 57% did not have health insurance. Reading levels by Rapid Estimate of Adult
Literacy in Medicine health literacy test were: 3rd grade or lower, 17 participants (6.3%); 4th-6th grade, 27 (10.0%); 7th-8th
grade, 101 (37.4 %); and high school, 125 (46.3%). CRC screening knowledge mean score improved, and perceived CRC
susceptibility and self-efficacy to complete screening significantly increased, irrespective of health literacy (all P < .01). There were
no significant changes in other attitudes or infention to complete screening.

Limitations The study was conducted in a single FQHC, so the results may not be generalizable to other health centers or popula-
tions of low-income and minority patients.

Conclusion A CRC screening infervention improved CRC screening knowledge and attitudes across levels of health literacy and
may be an important strategy for improving CRC screening in the primary care setting.

Funding National Cancer Institute KO7 CA107079 (Ohio State University) and P30 CA016058 (Behavioral Measurement Shared
Resource at The Ohio State University).

olorectal cancer (CRC) is the second most
< common type of cancer and the second

leading cause of cancer death in both men
and women in the United States.! The cost of care
for CRC in the US was $14.14 billion in 2010 and
is estimated to increase to $17.41 billion by 2020.2
There are disparities in CRC rates, and reasons
for the disparities are complex and occur at differ-
ent levels (patient, health care provider, health sys-
tems, societal). Improving CRC screening rates
is one strategy to reduce CRC disparities and has
been shown to be cost effective.** Although CRC
screening is recommended for average-risk adults
beginning at age 50 years, certain population groups
have significantly lower CRC screening rates. CRC
screening disparities exist by race/ethnicity, educa-

tion level, socio-economic status, geographic loca-
tion, and health insurance status.»®

Complex factors at the individual and commu-
nity levels influence an individual’s health behaviors
and health outcomes and may also have an impact
on cancer disparities.®” An individual’s health lit-
eracy has been suggested as one factor that might
affect health outcomes.® Limited health literacy has
been associated with more barriers to CRC screen-
ing (eg, not understanding how to complete a fecal
occult blood test [FOBT] or how to complete the
bowel prep for a colonoscopy), more negative atti-
tudes about screening, less knowledge about CRC
screening, and lower CRC screening rates within
guidelines.”™ To address limited health literacy,
some study findings have demonstrated that educa-
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tional videos and/or decision aids are important for pro-
viding CRC screening information in an understandable
format.’? These types of interventions may be especially
beneficial among patients with lower levels of education
and/or with inadequate health literacy.

The current study focuses on process data obtained in
a randomized, controlled trial of a patient-level inter-
vention (CRC screening information plus communica-
tion skills training [intervention arm] vs CRC screening
information only [control arm]) to improve CRC screen-
ing rates.?** The CRC screening educational video used in
the study was developed for individuals with inadequate
health literacy (reading ability below 12th grade level) to
improve their understanding of the importance of com-
pleting CRC screening.’® The purpose of the study was
to examine the relationship between health literacy and the
impact of an educational intervention on changing par-
ticipants’ knowledge of and attitudes toward CRC screen-
ing, and their intention to complete screening. We thought
that participants, irrespective of their health literacy, would
report increased knowledge of CRC screening, more posi-
tive attitudes toward screening, and intention to complete
CRC screening after the intervention, compared with
baseline. Data from baseline and immediate post-interven-
tion face-to-face interviews offer important insights into
the value of providing cancer screening messages through
interventions designed for individuals with inadequate
health literacy skills.

Methods
The CRC screening intervention study (November 2007-
May 2010) was conducted at a single Federally Qualified
Health Center (FQHC) in Columbus, Ohio. Patients
were eligible if they were aged 50 years or older, at average
risk for CRC, not within American Cancer Society CRC
screening guidelines (FOBT in the past year, flexible sig-
moidoscopy in the previous 5 years, or colonoscopy in the
previous 10 years), were able to speak English, had a work-
ing telephone, had a scheduled appointment with a pri-
mary care provider for a non-acute medical issue, and could
arrive at the health center 1 hour before their appoint-
ment. A brief description of the intervention follows, how-
ever details about the intervention, study design, and pri-
mary outcome have been published.!®*** Study protocols
and informed consent procedures were approved by the
Institutional Review Board of The Ohio State University.
All participants completed a baseline in-person inter-
view with a trained research assistant, who was blinded to
the randomization. A second research assistant showed the
participants in both arms of the study the CRC screen-
ing educational video and provided each participant with a
CRC prevention brochure (the information in the brochure
was presented in the video). Immediately after watch-
ing the video and receiving the brochure, and before the
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medical visit, participants completed a post-intervention
interview with the first research assistant. The video was
10 minutes long and focused on completion of the FOBT
because it was the most common CRC screening test rec-
ommended by providers at the FQHC at the time of the
study. The video was guided by the Protection Motivation
Theory (PMT)?* and addressed CRC risk, seriousness of
CRC, response efficacy (screening reduces developing or
dying from CRC), response cost (screening barriers), fear
of cancer, and reasons to complete CRC screening. The
video was narrated and included: graphics showing the
location of the colon; scenes with a patient interacting with
a physician; a physician discussing CRC risk, explaining
the seriousness of CRC, the importance of completing
the FOBT, and follow-up testing if needed; instructions
on how to complete a FOBT including footage of the test
being completed; and CRC screening barriers (eg, fear of
cancer, embarrassment), which were addressed by patient
testimonials.

Participants who had been randomized to the interven-
tion arm also watched an additional 2-minute communica-
tion skills training section in the video and received a sec-
ond brochure on how to communicate with a provider (the
information in this brochure was also included in the video
segment). These additional intervention components were
guided by the PACE communication system (Presenting
information [eg, patients mention CRC screening to their
provider], Asking questions [eg, patient asks questions
about CRC screening], Checking for understanding [eg,
patient checks how to complete the CRC screening test],
Expressing concerns [eg, about completing the test, fear of
cancer])*?® and were designed to prompt patients to ask
their provider for a CRC screening test. The communi-
cation skills training section of the video included 2 men
talking about a friend who had been diagnosed with CRC.
One man explains the PACE communication system to his
friend and encourages that friend to use the system to ask
his provider for a CRC screening test during his annual
physical examination.

The study process (obtaining patient consent, conduct-
ing the interviews, and administering the intervention) was
completed, on average, in 45 minutes. Participants received
a $25 gift card in appreciation of their time. This analysis
includes all participants (N = 270), regardless of random-
ization assignment, because both groups watched the CRC
screening educational video and received the CRC preven-
tion brochure, and health literacy was not a significant vari-
able in the primary outcome of the intervention.**

Measures

Baseline and post-intervention interviews included demo-
graphics, health literacy, knowledge about CRC and CRC
screening, attitudes and barriers to CRC screening, and
screening intentions.
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Demographics

Information obtained included age, gender, race (black,
white, Asian, American Indian/Alaska Native, Native
Hawaiian/Pacific Islander), ethnicity (Hispanic/ non-His-
panic), marital status (single, married/living as married,
divorced/separated, widowed), highest grade of formal
education, annual household income, and health insurance
status (uninsured, public, private).

Health literacy

The Rapid Estimate of Adult Literacy in Medicine

(REALM) instrument was used to document health lit-

eracy.”’ The REALM has good face validity (.88) and high

test-retest reliability (0.97).* Each word (66 words) pro-

nounced correctly was given 1 point; REALM scores could

range from 0-66, and the score was used to categorize par-

ticipants into the recommended 4 reading grades:

= REALM 1 (score, 0-18): reading level equivalent of 3rd
grade or lower; defined as not being able to read most
educational materials and will need verbal instructions.

= REALM 2 (19- 44): 4th-6th grade reading level; defined
as not being able to read low literacy materials indepen-
dently (ie, may need accompanying verbal instructions).

= REALM 3 (45-60): 7th-8th grade reading level; a person
may struggle with understanding educational materials.

= REALM 4 (61-66): high-school education; a person who
is able to read most educational materials.

Six participants were not able to read, and another 5
reported not having their eyeglasses. Participants were
offered the REALM large print version for individuals
with 20/200 vision (legal blindness), however they did not
complete the instrument. These eleven participants were
assigned a score of zero and were categorized in REALM
1. The REALM score was also considered as a continuous
variable in the analyses.

Knowledge of CRC and CRC screening

Participants’ knowledge of CRC and CRC screening was
assessed with 10 True/False questions. A response of Do
not know (12.5% of baseline responses, 3.4% of post-inter-
vention responses) was coded as incorrect. Total knowledge
score (number of correct answers) could range from 0-10.

CRC screening attitudes, barriers, intention

A validated CRC screening instrument from a previ-
ous study was used to assess CRC attitudes, barriers, and
screening intention.***! Items focused on salience and
coherence ([CRC screening] Is important for me to do,
Makes sense for me), self-eflicacy (belief in one’s ability to
complete CRC screening), perceived susceptibility (per-
ceived risk of CRC), worries (barriers about CRC screen-
ing), and intention (plans to complete CRC screening),
which are all predictors of CRC screening. Responses were
rated on a 4-point Likert scale, ranging from Strongly agree
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to Strongly disagree. Among attitude questions, 1.3% of
data were missing overall. A response of I don’t know was
reported on 5.7% of baseline responses and 4.5% of post-
intervention responses. For attitude questions, responses
were scaled over the available data for missing items.*

Analysis

Descriptive statistics were used to characterize the baseline
characteristics of the participants. Differences in demo-
graphics by REALM score category were assessed with an
analysis of variance (ANOVA) for age, and the Fisher exact
test for categorical variables.

Change scores in knowledge, attitudes, and intention
between the baseline and post-intervention interviews
were calculated. Differences in these change scores across
REALM levels were evaluated by ANOVA and linear
regression. For CRC screening knowledge only, differences
in pretest scores, by REALM score necessitated an alter-
native approach. For this outcome, the dependent vari-
able was post-test score and the analysis was adjusted for
the baseline score to control for confounding (ANCOVA
model). All statistical analyses were conducted using SPSS
(version 19.0, IBM SPSS Statistics) and STATA (version
12.0, StataCorp).

Results

Participants

Information about exclusion criteria and participants
included in the study has been reported.?* Participants’
demographic characteristics by REALM category are
listed in Table 1. Most participants were women (64%),
black/African American (72%), not married (86%), had an
annual household income less than $20,000 (79%), and did
not have health insurance (57%). The mean age of the par-
ticipants was 56.0 years (SD, 5.9).

Health literacy

Among vparticipants, 17 (6.3%) were categorized in
REALM 1, 27 (10.0%) in REALM 2, 101 (37.4 %) in
REALM 3, and 125 (46.3%) in REALM 4. Participants
categorized in REALM 1 and REALM 2 were slightly
older than were participants categorized in REALM 3 or
REALM 4. In addition, there were fewer women catego-
rized in REALM 1; more African Americans categorized
in REALM 1, compared with REALM 4; and more par-
ticipants with less than a high school education categorized
in REALM 1 and REALM 2, compared with participants
categorized in REALM 3 or REALM 4.

Knowledge of CRC and CRC screening by health literacy
Among the participants, the mean score for knowledge of
CRC and CRC screening at baseline was 6.76 out of 10 and
it improved to 8.59 after the intervention, a statistically sig-
nificant increase in knowledge (P < .01). Participants with
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TABLE 1 Demographic characteristics of participants by REALM health literacy category®

Health literacy category, n (%)

Characteristic l(!:‘:”:;; '::2”;‘7?
Mean age, y (SD)** 59.3 (11.1) 58.2 (5.9)
Gender (female)* 6 (35) 14 (52)
Race (black/African

American)* 15 (88) 21 (78)
Marital status

(married/living as

married) 0 (0) 6 (22)
Education (<high

school) * * 11 (64) 17 (63)
Annual household

income (<$20,000)° 8 (89) 16 (84)
Health insurance

(none)e 10 (59) 13 (48)

Total

REALM 3 REALM 4

(n=101) (n = 125) (N = 270)

55.1(5.2) 55.8 (5.3) 56.0 (5.9)
67 (66) 85 (68) 172 (64)
79 (78) 80 (64) 195 (72)
15 (15) 17 (14) 38 (14)
29 (29) 17 (14) 74 (27)
65 (83) 75 (74) 164 (79)
58 (59) 71 (57) 152 (57)

°REALM (Rapid Estimate of Adult Literacy in Medicine): REALM 1, 3rd grade or lower reading level; REALM 2, 4th-6th grade; REALM 3, 7th-8th grade; REALM 4, high-
school graduate. ®Missing data so numbers do not equal total: REALM 1, n = 8; REALM 2, n = 8; REALM 3, n = 23; REALM 4, n = 24. “Missing data so numbers do

not equal total: REALM 3, n = 2; REAILM 4, n=1.
*P<.05 **P< .01

TABLE 2 Colorectal cancer screening knowledge (mean score) pre- and postintervention by REALM® health literacy category

Mean score® by health literacy category

REALM 1 REALM 2
Pre-intervention 5.65 6.15
Post-intervention 7.59 8.78
Difference from base-
line to post intervention 1.94 2.63
95% confidence
interval (0.99, 2.89) (2.02, 3.24)

REALM 3 REALM 4 Total
6.58 7.19 6.76
8.39 8.84 8.59
1.80 1.65 1.82*

(1.42, 2.18) (1.38, 1.92) (1.62, 2.03)

°REALM (Rapid Estimate of Adult Literacy in Medicine): REALM 1, 3rd grade or lower reading level; REALM 2, 4th-6th grade; REALM 3, 7th-8th grade; REALM 4, high-

school graduate. "Range, 0-10.
*P<.05

higher health literacy levels had greater baseline knowledge
scores compared with participants with lower health liter-
acy levels (Table 2). However, mean change in knowledge
scores from baseline to post-intervention were similar across
REALM categories (Table 2). Participants categorized in
REALM 2 had the largest change in score (2.63 points),
followed by REALM 1 (1.94 points), REALM 3 (1.80
points), and REALM 4 (1.65 points). After adjustment for
baseline score, post-intervention scores were not statistically
different by REALM category (P = .15). Results were simi-
lar when treating REALM score as a continuous variable;
after adjusting for baseline knowledge, mean post-interven-
tion scores were only 0.06 points higher per 10-unit increase
in REALM literacy score (P = .27).
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CRC screening attitudes by health literacy

CRC screening attitudes (Table 3) were divided into 5 cat-
egories: perceived susceptibility, salience and coherence,
self-efficacy, intention, and worries. The mean baseline sus-
ceptibility score across groups was 2.77 (SD, .50). There
was some suggestion of a trend, with higher REALM
groups having higher baseline susceptibility scores (indi-
cating less feelings of susceptibility to CRC), but this trend
did not reach statistical significance (P = .08). Participants’
susceptibility scores decreased by an average of 0.24 (P <
.01) following the intervention, indicating a greater feel-
ing of susceptibility to CRC. These changes were similar
across REALM categories (P = .77) and when considering
the REALM score as a linear continuous variable (P = .46).
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TABLE 3 Colorectal cancer screening mean attitude scores® pre- and post-intervention difference by REALM® health literacy category

n Health literacy category
Attitude (N=270) " REaLM1 REALM2 REALM3  REALM 4 F P value
Preinenention/baseine
Perceived susceptibility 241 2.56 2.63 2.75 2.83 2.25 0.08
Salience and coherence 270 1.94 1.81 1.78 1.69 2.36 0.07
Selfefficacy 267 2.20 2.16 2.19 2.11 0.60 0.61
Intention 232 1.97 2.00 2.01 1.89 0.95 0.42
Worries 249 2.40 2.32 2.31 2.26 0.42 0.74
Perceived susceptibility 228 0.12 0.27 -0.26 -0.23 0.38 0.77
Salience and coherence 264 0.03 -0.03 -0.01 0.07 1.20 0.31
Self-efficacy 265 0.05 0.10 0.15 0.05 1.62 0.18
Infention 216 0.07 0.05 -0.10 0.03 2.13 0.10
Worries 232 0.07 0.00 -0.04 -0.01 0.27 0.85

°Attitude scale: 1 = strongly agree; 2 = agree; 3 = disagree; 4 = strongly disagree. "REALM (Rapid Estimate of Adult Literacy in Medicine): REALM 1, 3rd grade or
lower reading level; REALM 2, 4th-6th grade; REALM 3, 7th-8th grade; REALM 4, high-school graduate.

The mean baseline self-efficacy score of participants
was 2.15 (SD, 0.48). Across REALM groups, self-effi-
cacy scores decreased by an average of 0.09 (P < .01) post-
intervention, indicating that individuals reported slightly
greater self-efficacy with regard to CRC screening. These
changes were not significantly different across REALM
categories (P = .18) and when REALM score was consid-
ered as a linear continuous variable (P = .97). No statisti-
cally significant changes were documented when compar-
ing mean baseline and post-intervention scores for salience
and coherence, intention, or worries, nor were there differ-

ences by REALM score.

Discussion

There are disparities in CRC incidence and mortality
rates among minority and underserved populations, partly
because of lower CRC screening rates. A lower level of
education or inadequate health literacy could contribute to
those lower rates of screening. In the current study, even
though 73.0% of participants reported having at least a
high-school education, only 46.3% scored in REALM 4
category (high school reading level). The strength of this
study was that the impact of the developed patient-level
CRC screening intervention was evaluated by participants’
health literacy. We found that, irrespective of health lit-
eracy, a video-based intervention significantly improved
CRC screening knowledge and attitudes (susceptibility
and self-efficacy) among participants. These results dem-
onstrate the importance of developing non-print interven-
tions for individuals, with inadequate health literacy, and
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that literacy-sensitive interventions can improve knowl-
edge and attitudes among individuals with different health
literacy skills.

It is important to note, however, that there was no sig-
nificant change in CRC screening intention after the edu-
cational intervention. This finding might reflect the fact
that participants often remarked that they needed to talk
to their primary care provider before deciding whether they
intended to complete a CRC screening test suggesting the
importance of a patient-provider discussion about CRC
screening and a physician recommendation for screening.
Furthermore, although there was a significant improve-
ment in CRC screening knowledge and positive CRC
screening attitudes, using this patient level intervention,
28.5% of patients (77 of 270) had a CRC screening test
ordered (FOBT, 65; colonoscopy, 12) and 14.8% of patients
(40) completed a CRC screening test (FOBTT, 35; colonos-
copy, 5).2 The implication of this finding suggests that pro-
vider and clinic level strategies or policies (ie, teach-back
methodology, chart reminders, incentive plans, patient nav-
igators), in addition to patient level interventions, need to
be implemented to reduce CRC screening disparities.

The current study’s findings are consistent with studies
that used educational strategies other than print material to
improve CRC screening knowledge and/or screening rates
targeted to patients with limited health literacy.!1>17-23:32
The use of videos or narrated computer programs has
important implications (reach, cost) for the development
of cancer prevention and screening interventions in the
future. Providing CRC screening information in an under-
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standable format, with communication skills training to
activate patients to ask for a CRC screening test, could
be an important step to initiating patient-provider CRC
screening discussions. However, because improvement in
knowledge, attitudes, and intentions does not always trans-
late into positive behavior changes, the current study’s
findings also support the need for multilevel interventions
aimed at patients, providers, and systems to reduce missed
opportunities to improve screening rates.*>** An example
of a comprehensive approach to reduce CRC screening
disparities, including coverage for screening and treatment,
patient navigation for screening and care, and case man-
agement, has recently been shown to reduce CRC dispari-
ties in the state of Delaware.®

Study limitations include that the study was conducted
in a single FQHC, thus the results may not be generaliz-
able to other health centers or populations of low-income
and minority patients. Although participants were catego-
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