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This paper describes an effort to design and evaluate persuasive educational materials for colorectal cancer
(CRC) screening. Although CRC screening is highly effective, screening rates in the US remain low.
Educational materials represent one strategy for educating patients about screening options and increasing
openness to screening. We developed a one-page brochure, leveraging factual information from the
Centers for Disease Control and Prevention (CDC) and national guidelines, and strategies for persuasion
from the human factors and behavioral economics literatures. We evaluated the resulting brochure with
adults over the age of 50. Findings suggest that the educational brochure increases knowledge of CRC and
screening options, and increases openness to screening. Furthermore, no significant difference was found
between the new one-page brochure and an existing multi-page Screen for Life brochure recommended by
the CDC. We interpret these findings as indication that the more practical and potentially less intimidating
one-page brochure is as effective as the existing multi-page Screen for Life brochure.

INTRODUCTION

The healthcare community is experiencing a
growing shift toward engaging patients in managing
care. As aresult there is a push for educational materials
and decision support tools that move beyond physician-
or clinic-facing to patient-facing supports. Effective
health promotion and health education materials are an
important component of patient-centered care.

This paper describes the design and evaluation of a
one-page educational brochure intended to improve
patient knowledge of colorectal cancer (CRC) risk and
screening options, and increase openness to screening.
CRC is the second leading cause of cancer-related deaths
that effect both men and women. Although screening is
highly effective at detecting early stage treatable cancer
and even has cancer prevention benefits, screening rates
remain low. In light of this, our goal is to help patients
understand their screening options and to persuade them
to get screened via a one-page, easy to read brochure that
the primary care provider may print and give to the
patient, and/or display on a computer monitor to discuss
during the patient exam.

In earlier phases of this research program,
ethnographic observation (Saleem et al., 2009) and
cognitive task analysis interviews (Lopez & Militello,
2012) highlighted barriers to screening consistent with
those found in the literature (Vernon, 1997; Beydoun &
Beydoun, 2008). Specifically, we focused on designing
a brochure to address barriers including:

e Underestimation of CRC risk
e Lack of knowledge about testing options

e Overestimation of risks associated with
colonoscopy
e Concern about discomfort during
colonoscopy procedure
e Perception that CRC screening is expensive
We drew from human factors (e.g., Feufel,
Schneider, & Berkel, 2010) and behavioral economics
(e.g., Heath & Heath, 2010) literatures to design an
effective educational brochure for CRC screening. We
then conducted an evaluation to assess whether the new
brochure increases knowledge of CRC and openness to
screening.

Educational Brochure Development

To design educational materials that persuade and
motivate patients to get screened (Figure 1), we used
factual information provided by the Centers of Disease
Control and Prevention (CDC; Centers for Disease
Control and Prevention [CDC], 2013), the U.S.
Preventive Services Task Force (U.S. Preventive
Services Task Force, 2008), and the American College
of Gastroenterology (Rex et al., 2009). In addition, we
incorporated persuasive elements recommended by
relevant literatures including:

e An arousal statement to encourage reappraisal of the
decision to delay getting screened. (Schneider,
Rivers, & Lyons, 2009).

e A path and direction for the patient to take the next
step towards making an appointment (Heath &
Heath, 2010).
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Figure 1: Applied Decision Science designed one-page CRC brochure

e Facts relevant to the audience to help build an
appropriate mental model (Schneider, Rivers, &
Lyons, 2009).

e Available resources that help the person take the first
step towards changing their behavior in the desired
way (Heath & Heath, 2010; Schneider, Rivers, &
Lyons, 2009).

Finally, we incorporated common misconceptions about

CRC screening.

An important design goal was to limit our brochure
to one page. Ethnographic observation findings in an
earlier phase of this research program indicate that many
primary care providers do not provide educational
brochures about CRC screening to their patients.
Interviewees reported a number of reasons including:
lack of awareness of available educational brochures,
dislike of brochures available, and expense of printing
brochures. We reviewed educational materials available
from our interviewees, as well as via an online search.
We found that most were multi-page brochures. We
reasoned that a one-page brochure is more likely to be
read, easier for the physician to display on a monitor to
discuss with patients, and less expensive to print and
disseminate than a multi-page brochure. We
hypothesized that both types of brochures would
significantly increase knowledge of CRC screening and
openness to receiving CRC screening. We further

hypothesized that there would be no significant
difference between the new one-page brochure and the
existing multi-page brochure recommended by the CDC
for either knowledge of or openness to CRC screening.
Finally, we hypothesized that there would be a
significant difference between the brochure types for
ratings of likability, comprehension, readability, and
appearance, as well as perceived influence.

Evaluation Study

We chose to use the CDC’s Screen for Life brochure
as a benchmark for our evaluation. This two-page
brochure was developed as part of larger program
incorporating a range of health promotion and
educational materials aimed at increasing CRC screening
in the US. We designed a study to assess whether our
newly designed one-page brochure would increase
knowledge of CRC and screening options, and openness
to screening. Furthermore, we hoped to demonstrate that
the one-page brochure was as effective as the CDC’s
Screen for Life brochure.

METHOD
Participants

One hundred and forty-seven volunteers participated
in this study. Volunteers were recruited from the Osher
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Lifelong Learning Institute through emailed flyers,
flyers posted in approved areas of the building, and
through in-person recruitment. Participants were
personally invited between classes and asked to
participate in a survey funded by the Centers for Disease
Control and Prevention about their opinions and
knowledge of colorectal cancer screening. We recruited
participants over 50, as 50 is the age at which national
guidelines recommend people with average risk begin
CRC screening. Participants were offered $5 as a token
of appreciation for participating.

A total of 69 males (46.9%) and 78 females (53.1%),
ranging in age from 50-95 (mean age = 72.21, SD =
7.82) participated in this study. Detailed demographics
for each group are presented in Table 1.

Table 1: Demographics by condition

influence sections of the post-test used a Likert-type
scale ranging from 1 (Strongly disagree) to 5 (Strongly
agree). Brochure ratings examined likability,
comprehensibility, readability, and appearance of the
brochure. Perceived influence explored the importance
of the brochure and whether the participant believed the
brochure increased his or her knowledge of and

Table 2: Pre and post-test items

Pre- and post-test items

Openness

How likely are you personally to get screened for colorectal
cancer?

How likely are you to have a colonoscopy?

How likely are you to discuss colorectal cancer with your
doctor?

How likely are you to schedule an appointment with you
doctor to discuss your screening options?

Knowledge

What part(s) of the body does colorectal cancer affect?

How does colorectal cancer usually begin?

At what age should most people begin to get screened for
colorectal cancer?

What is a colon polyp?

Is colorectal cancer treatable?

How common is colorectal cancer?

Colorectal cancer affects: (men, women, both, unsure)

Which of the following are recommended screening tests for
colorectal cancer?

What does a stool card (FOBT, FIT) specifically test for?

During which procedure(s) can a doctor remove a polyp if
one is found?

CDC New
Percent Percent
. Caucasion 85 83
Race/Ethnicity Other s 4
Less than 19,999 3 4
20,000-39,999 16 6
Income 40,000-59,999 15 22
60,000-79,999 24 22
Over 80,000 13 19
High School/GED 9 7
Assouatc?z'_s 13 10
Education Degree/Certificate
Bachelors 25 22
Graduate 41 50
Other 1 0
Personal History Yes 8 7
Family History Yes 28 17
Prior Screening Yes 91 90
Colonoscopy 94 95
Stool Card 52 50
Screening Type* _ FI¢?X|bIe 33 27
Sigmoidoscopy
Other 2 2

How often should a person have a colonoscopy (assuming no
other risk factors)?

How often should a person complete a stool card (FOBT,
FIT) (assuming no other risk factors and/or screening
interventions)?

*Participants selected all that applied. There are more
responses than participants. Percents are calculated by number
of particpants marking each test type/number of valid reponses.

Materials

The materials for this study included an informed
consent, a pre- and post- test (Table 2), a brochure, and a
receipt. The pre- and post-tests included Likert-type
questions regarding openness to screening and multiple
choice questions regarding colorectal cancer knowledge.
Some items had multiple correct answers and were
worth more than one point. The post-test also included
a section about participants’ ratings of the brochure,
perceived influence of the brochure, and demographic
information. The brochure ratings and perceived

How often should a person have a flexible sigmoidoscopy
(assuming no other risk factors)?

Why is it important to get screened early for colorectal
cancer?

Brochure Ratings

Likability: I like the brochure I just read.

Overall comprehension: I find the brochure easy to
understand.

Readability: I find the brochure easy to read.

Appearance: I find the brochure visually appealing.

Perceived Influence

Importance: The brochure increased my knowledge of the
importance of colorectal cancer screening.

Options: The brochure increased my knowledge of colorectal
cancer screening options.

Openness: The brochure increased my openness to talking to
my doctor about screening options.
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openness to screening. The brochures used included the
CDC’s two-page Screen for Life brochure and the new,
one-page brochure.

Procedure

Participants were randomly assigned to either the
CDC two-page brochure group or the new one-page
brochure group. Participants began the study by reading
and signing an informed consent. The researchers
answered questions the participants had and explained
the study. Participants completed a pre-test about their
current colorectal cancer knowledge and openness to
screening. Then participants read either the new, one-
page brochure or the two-page CDC brochure. After
reviewing a brochure, participants completed a post-test,
rated the brochure, and answered demographic
questions. Participants were then given five dollars and
asked to sign a receipt. Finally, a researcher debriefed
participants and answered any questions.

Analysis

Demographic variables were tested for any relation
to change in knowledge and openness using univariate
regression models. Parameters were estimated using Full
Information Maximum Likelihood to account for
missing data. Brochure groups were compared on pre-
test knowledge and openness using independent t-tests.

To test for changes in knowledge and openness
(across both brochure groups), pre-test scores and post-
test scores were compared using paired t-tests. To test
for a differential effect of the two brochures on changes
in knowledge and openness, independent t-tests were
conducted on change scores for knowledge and
openness. Finally, we compared the brochure groups on
their ratings for likability, comprehension, readability,
appearance, and perceived influence using independent
t-tests. Likewise, brochure groups were compared on
ratings for importance, options, and openness using
independent t-tests. Bonferroni adjustments were used to
account for multiple comparisons.

RESULTS

The results showed that there was a significant
change in knowledge, t(146) = 13.37, p < .0001 (Figure
2). Knowledge scores on the post-test (M =15.84 SD =
2.33) were higher than knowledge scores on the pre-test
(M =13.14, SD = 2.76). This indicates that reading
either the multipage CDC Screen for Life brochure or
the new one-page brochure increased knowledge of CRC
screening. Brochure type did not affect the amount of
change in knowledge scores, #(144) =-0.75, p = 0.45.

The results for openness were similar to that of

knowledge (Figure 2). The results showed a significant
change in openness, #(145) = 3.10, p = .002. Openness
scores on the post-test (M =4.33, SD = .99) were higher
than openness scores on the pre-test (M = 4.23, SD =
.93). Brochure type did not affect the amount of change
in openness scores, #(145) = 1.15, p = 0.25.

100.00%
95.00%
90.00%
85.00% = ‘-—.0
80.00%
75.00% ©Knowledge Percent
70.00% o = (Openness Percent
65.00%
60.00%
55.00%
50.00%
Pre Post

Figure 2: Pre and post scores in percent

We also explored the participants’ ratings of the
brochures on four dimensions: likability, overall
comprehension, readability, and appearance. Both
brochures received positive ratings on all four
dimensions. Means on all dimensions exceeded 3.5
(Figure 3), where 3 indicated a neutral rating, anything
above 3 represented a positive rating, and anything
below 3 represented a negative rating. Each participant
rated only the brochure that he or she read. There were
no significant differences between the Screen for Life
brochure and the new one-page brochure on these four
dimensions (all < 0.90, all p > .40).
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Figure 3: Scores on brochure ratings where 5 represents the most
positive response and 1 represents the most negative response.
We examined the perceived influence of the
brochures using questions addressing: perceived change
in knowledge about the importance of screening,
perceived change in knowledge about the various
screening options, and perceived change in openness to
talking to the doctor about screening options. Each
participant rated only how the brochure that he or she
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read affected him or herself. Means on all dimensions
exceeded 3.5 (Figure 4), where 3 indicated a neutral
rating, anything above 3 represented a positive rating,
and anything below 3 represented a negative rating (see
Figure 3), The results showed no significant difference
between the Screen for Life brochure and the newly
designed one-page brochure (all 7 < 1.5, all p > .15).

5

I N |
3 - ——  ®New
CDC
2 4 I
1 T T 1

=

Importance Options Openness

Figure 4: Scores on perceived influence questions where 5
represents the most positive response and 1 represents the most
negative response.

DISCUSSION

Findings indicate that the educational materials
increase knowledge of and openness to CRC screening.
Further, we were encouraged that there was no
significant difference between the two brochures,
suggesting that the one-page and CDC brochures may be
equally effective. We believe there are practical
advantages to a one-page brochure in that it is easier to
print, view on a screen, and perhaps less daunting to
read.

Because this evaluation was limited to a relatively
homogenous sample of middle class Caucasians, a next
step is to explore personalized educational materials
aimed at special populations. We have begun to explore
and design personalized educational materials that are
tailored to the intended audience’s concerns and to their
own personal information and history. Facets being
explored include displaying the person’s name, testing
history, and the location of the nearest or recommended
testing facility. We believe that personalizing
educational materials will be even more persuasive and
memorable than basic materials tailored to the general
population’s concerns. In addition, future research
could explore the use of other educational medias such
as public service announcements.
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