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Abstract
Background—Increasing colorectal cancer screening (CRCS) can have a substantial positive
impact on morbidity and mortality.

Objectives—The purpose of this report is to describe the development and feasibility testing of a
computer-based, theory-guided educational program designed to increase CRCS.

Research Design—This mixed-methods study used focus groups and subsequent randomized
controlled trial design.

Subjects—Participants (N = 199) were randomized to an intervention or control group; 75%
were African American; mean age was 57.36 (SD = 6.8); 71% were male.

Measures—Previously validated measures on knowledge, beliefs, and screening test adherence
were used to establish pre- and post-intervention perceptions. Feasibility was measured by
response and completion rates, and participants’ perceptions of the program.

Results—Before feasibility testing, the program was presented to 2 focus groups. Changes were
made to the program based on discussion, leading to a visually appealing, easy to understand and
navigate, self-paced program. In the RCT pilot test that followed, of the participants in the
intervention group, 80% said the education helped them decide to get CRCS; 49% agreed it helped
them overcome barriers; 91% agreed it was useful, 68% thought it raised new concerns about
cancer, but only 30% said it made them worry about CRC; 95% agreed their doctor's office should
continue giving such education, and 99% said they would inform family about the program.

Conclusions—The response rate of 83% demonstrated feasibility of conducting colorectal
cancer education in the primary care setting; overall the program was well received; participants
averaged 23 minutes to complete it. Participants sought no help from attending data collectors and
navigated the revised touch screen program with ease. Computer-based education is feasible in
primary care clinics.

Keywords
cancer screening; colorectal cancer; underserved population; intervention development

Copyright © 2008 by Lippincott Williams & Wilkins
Reprints: Usha Menon, PhD, RN, University of Illinois at Chicago, 845 S. Damen Avenue, MC 802, Chicago, IL 60625.
umenon@uic.edu..

NIH Public Access
Author Manuscript
Med Care. Author manuscript; available in PMC 2011 February 22.

Published in final edited form as:
Med Care. 2008 September ; 46(9 Suppl 1): S44–S50. doi:10.1097/MLR.0b013e31818105a0.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Despite compelling evidence that screening for colorectal cancer (CRC) can reduce
incidence of, and mortality from CRC, and the availability of evidence-based guidelines for,
and tests to detect CRC, screening rates remain low and lag behind those for other common
cancers.1,2 Hence, it is important to develop and implement effective interventions to
promote CRC screening.

Primary care is an ideal setting to facilitate preventive health behaviors. Increasingly,
primary care practices are being measured on the rates of delivery of preventive services,
including CRC screening.3,4 A challenge for primary care providers is to develop cost-
effective strategies to provide integrated, accessible health care services, and to develop
sustained partnership with patients;5 one example of such a strategy would be delivering
CRC screening to patients in the context of a busy practice. Before the incorporation of such
education into clinical practice, it is important to develop the educational program in
conjunction with the target population (as described in this report), allowing for the
integration of culturally relevant material as well as accounting for user characteristics. The
participatory development and feasibility testing we conducted are important to the long-
term success of educational programs.

Purpose
The purpose of the parent study was to test the efficacy of a computer-based intervention
designed to increase CRC screening test use—that is, fecal occult blood test (FOBT),
flexible sigmoidoscopy, or colonoscopy. To reduce respondent burden in data collection and
intervention delivery time, we collectively referred to the latter 2 tests as endoscopy. This
report focuses on the development and feasibility testing of the computer-based, theory-
guided educational program called TIMS© (Tailored Messaging Intervention System)
designed to increase CRC screening among patients in primary care clinics. Descriptive data
on participants’ knowledge of CRC and screening, perceived risk, perceived self-efficacy
regarding FOBT and endoscopy (sigmoidoscopy and colonoscopy) and benefits of, and
barriers to each test are also described. Intervention efficacy was tested using an RCT
design. This report, however, will focus on the development and feasibility testing only. As
such, we focus on the development process and final product, feasibility testing, and
baseline characteristics of the sample.

TIMS and Rationale for Using Tailored Messages
Tailored interventions are defined as “any combination of information or change strategies
intended to reach one specific person, based on characteristics that are unique to that person,
related to the outcome of interest, and derived from an individual assessment.”6

Computerized tailored health education provides respondents with personally adapted
feedback about their present health behaviors and factors known to impact such behavior, as
well as personally adapted suggestions to motivate individuals to change and maintain
healthy behaviors. Reviews of the effectiveness of tailored communications indicate that
tailored messages are more likely to be remembered and viewed as relevant.7,8 Health
promotion messages may be tailored to beliefs, knowledge, stage of readiness, or any
combination of factors.7 Although the efficacy of interactive tailored computerized
messaging for CRC screening is still under study, its effectiveness in increasing breast
cancer screening, as well as changing diet, exercise, and smoking behavior in both men and
women, underscores its potential usefulness.8–10 The process by which TIMS was used to
deliver the education is explained in detail later in this article.
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METHODS
All participants were recruited from the Chicago metropolitan area and were patients at the
Internal Medicine Clinic at the University of Illinois-Chicago Medical Center or the primary
care clinics at the Jesse Brown Veterans Administration Medical Center (Chicago). We
estimate that the university clinic serves about 16,000 female and 14,000 male patients aged
50 or older each year. Additionally, the ethnicity breakdown is estimated to be 58% African
American, and 16% white. At the VA in the year before the study was implemented, the
clinics together served over 8000 patients aged 50 and older with 6% of those being female,
and approximately 75% being African American. The developmental phase and pilot testing
of TIMS were approved by the Institutional Review Boards at both clinical sites.

How TIMS Works
Tailoring by computer relies on preprogrammed algorithms to match a specific response
with a message. For example, Figure 1 (Sample Tailored Algorithm for FOBT Barriers)
depicts a sample algorithm for a respondent regarding stool blood test barriers.

In TIMS, participants answered a series of questions on the computer, using a touch-screen
response format. Computer-based education both tailored and nontailored have shown
successful changes in a variety of preventive and illness-related health behaviors.11–17
Touch-screen and interactive computer programs are endorsed as a practical, private, and
user-friendly method of collecting health data and delivering education.18–22 Items on
knowledge of CRC and screening, perceived risk of CRC, self-efficacy regarding FOBT and
endoscopy (sigmoidoscopy and colonoscopy), and benefits of and barriers to each screening
test were assessed via computer. Responses to these items were collated in real time by
TIMS and based on preprogrammed algorithms, relevant messages—ie, tailored to a
participant's responses were presented on screen to those in the intervention groups (Fig. 1).
Constructs selected for tailoring were based on the Health Belief Model.23

Based on their responses, participants received tailored messages on knowledge of CRC and
screening, perceived barriers to each CRC screening test (FOBT, sigmoidoscopy, and
colonoscopy), benefits of each CRC screening test, perceived risk of CRC and self-efficacy
regarding each CRC screening test. Questions on stages of readiness to change behavior
were based on the Transtheoretical Model of Change.24 Respondents also received messages
related specifically to their stages of change (defined in subsequent sections in this article).
Questions also captured the participant's age, gender, and race/ethnicity, which were then
embedded in the tailored messages. The messages are drawn from an existing message
library, previously developed with National Cancer Institute funding.25 Figure 1 contains an
example of a tailored message. The tailored message library can be obtained by contacting
the lead author.

Adaptation of TIMS Based on Focus Group Discussion
Focus groups can be a powerful means to test or evaluate a new product. In these groups the
intent was to refine TIMS to increase its acceptability by the target population. Because
TIMS was initially developed for implementation in a US state with few minority residents,
this resulted in an initial target population that was predominantly white. Before
implementation in Chicago we engaged members of the new target population in
participatory research. TIMS was presented to 2 focus groups in Chicago; participants were
from the target primary care clinics (described under Methods) where the program would be
tested. Recruitment occurred through flyers placed in the clinics. A semi-structured
discussion guide was used to facilitate discussion during the groups; questions focused on
explaining the TIMS program and eliciting feedback from participants. TIMS was presented
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to the participants using an LCD projector. Separate groups of men (n = 3) and women (n =
4) met in a room at the UIC-College of Nursing. We did not attempt to achieve data
saturation as we might in a true qualitative design. Rather the goal was to understand how to
adapt the program before launching it in Chicago clinics. Time and funding limited us from
presenting the revised program to more focus groups. Acceptability of the program, as will
be discussed later in this article, was high. Discussion was led by the principal investigator
of the study (UM) who is an experienced group facilitator. Refreshments were provided and
participants received $25.00 in compensation.

Discussants identified a variety of problems with the educational program, fitting within the
themes of: navigation, colors, font, and graphics. Researchers and programmers discussed
changes to the program. Two team members then independently reviewed the revised TIMS.
TIMS was pilot tested after several iterations. The specific problems identified and the
corresponding revisions made to TIMS are available in the online Appendix (located on the
Medical Care website, www.lww-medicalcare.com). It is important to not that, overall, the
formative discussion phase of this study and the subsequent revision of TIMS led to a
computer-based educational program that was visually appealing, easy to understand and
navigate, self-paced, and culturally sensitive to the target population.

Feasibility Testing
Participants were recruited from both clinical sites. Eligibility criteria included: age 50 or
older, not adherent with CRC screening, no personal history of CRC, not been advised by
their provider to abstain from CRC screening, and English-speaking. Persons with a family
history of a known hereditary cancer syndrome, irritable bowel disease, or who met high
risk criteria (ie, first-degree relative diagnosed with CRC before 50 years, or 2 or more first
degree relatives with CRC) were excluded because the focus of this study was screening
among average-risk individuals. High-risk patients may have dissimilar beliefs that impact
their behavior differently. Because all participants were recruited in primary care clinics
where they were already receiving health care, lack of access to health care was not an issue
for this sample.

Trained research assistants distributed flyers to patients in clinic waiting rooms. Their base
was a table with a poster about the study and a basket of crackers and candy. If a patient
expressed interest, they were given an eligibility criteria sheet to complete. The data
collector reviewed the consent form with eligible patients, then assigned each one a unique
identification number which was already randomized to study group. For this report, we
focus on the descriptive data on knowledge and beliefs and feasibility (recruitment,
completion, and perceptions of TIMS). Data collectors entered the identification and group
numbers into the computer and handed the participant one of 2 Toshiba® NoteBook laptops
with swivel screens and touch screen pens. The basic instructions given by assistants were to
read the information on the screen and use the touch screen pen to respond. When the
participant completed the session, the data were automatically saved. On the return of the
laptop, they were given a choice of a $15 gift card to a local department or grocery store.

TIMS as described previously, was self-paced, with a touch-screen format that enabled a
respondent to move between screens when ready. Qualitative information gathered by the
assistant was based on questions asked by participants or observations of participants. These
data were recorded in paper and pencil format for analysis. The educational session took
approximately 23 minutes to complete, and minimal assistance was requested by
respondents.

For the intervention group, computer algorithms (programmed in SQL) read individual
preintervention data and brought up screens with relevant text messages. Specific constructs

Menon et al. Page 4

Med Care. Author manuscript; available in PMC 2011 February 22.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.lww-medicalcare.com


tailored on were derived from past work, and included knowledge, perceived risk, benefits,
barriers, self-efficacy, and stage of readiness.13 The attention control group only completed
the self-administered computerized survey and received no education. Standard care at the
clinic was available to all participants.

Measures
The perceived risk (perception of vulnerability for developing CRC) and self-efficacy for
FOBT, endoscopy (confidence in one's ability to perform all the steps to complete each
screening test) and knowledge (screening guidelines, treatment, early detection, and general
risk factors) scales were previously tested for reliability and validity.25–27 Psychometrics
was further confirmed in our predominantly African American sample. The items on
benefits, barriers, and knowledge constituted indices which were internally consistent. The
final outcome of the RCT was completion of an FOBT, sigmoidoscopy, or colonoscopy,
which will be reported elsewhere (manuscript in progress). Standardized definitions and
measures of the screening tests were used.28 Perceived risk and self-efficacy for FOBT and
endoscopy were operationalized as interval level measures and used as such in parametric
testing. For this study we defined feasibility as recruitment, completion of TIMS, and
participants’ perceptions of TIMS.

Stage of Readiness for CRC Screening Adoption—Queries about past behavior and
intent to screen, based on separate algorithms, assessed stage of readiness. The 3 stages for
FOBT use are defined below as an example. The only difference in the stage definitions for
the other 2 screening tests was time intervals measured—5 years for sigmoidos-copy and 10
years for colonoscopy, as recommended by the American Cancer Society.29

Precontemplation—Never had FOBT or last FOBT over a year ago, and not thinking
about having FOBT in the next 4 weeks.

Contemplation—Never had FOBT or last FOBT over a year ago, and thinking about
having FOBT in the next 4 weeks. Action. FOBT within the past year.

RESULTS
Data Analysis

Responses entered into TIMS were saved in an EXCEL file, retrieved, and converted to
SPSS (Version 15) files for analysis. There was minimal missing data as all questions had to
be answered before a respondent could advance through the program.

Sample
There were no significant differences in demographic characteristics by study group at
preintervention, indicating successful randomization (Table 1). Mean age was 56 (SD = 5.9)
and 57 (SD = 7.6) in the control and intervention groups, respectively. The majority was
African American, reported not having a partner (widowed, divorced, or single), were
unemployed, had some college or technical degree, and had health insurance (Table 1).

Feasibility Analysis
For this study we defined feasibility as recruitment, completion of TIMS, and participants’
perceptions of TIMS.
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Recruitment
Patients in the UIC clinics were recruited inside the waiting room area. At the VA, due to
space optimization (to reach all 4 clinics), we set up a table in the hall outside the clinics.
This led to recruitment of a few people (about 10%) who were not there for a primary care
visit but received health care from the VA. Between sites, 199 of the 240 persons contacted,
agreed to participate for a response rate of 83%; 111 were from the VA clinics and 88 from
UIC. There were no significant differences in sociodemographics between sites.

Completion of TIMS
Participants navigated the program with ease with minimal requests for assistance (less than
1% asked for any assistance). Patients in the study were not interrupted at any step (consent
process, completing TIMS) by being called in to their clinic appointments allowing for
completion of TIMS at the time of study enrollment. Staff at the clinics were not distracted
or asked to do anything other than routine patient care.

Participants’ Perceptions of TIMS
Questions about the TIMS intervention were asked of 75 postintervention respondents from
the intervention group by phone, 6 weeks later (see Table 2). Overall, the intervention was
well received, with 94.5% indicating that the doctor's office should continue giving CRC
education to people. TIMS did not raise undue concerns about CRC and 77% said they
remembered most of the education. Most people said they would share this information with
others (family, friends, coworkers), and almost 95% of the sample agreed that their doctors’
offices should continue giving out such education.

Stage of Readiness, Knowledge and Perceived Risk, and Self-Efficacy Preintervention
The majority of the sample was in precontemplation stage (as expected) for both
sigmoidoscopy and colonoscopy; for FOBT however, the majority was in contemplation
(Table 3). The mean levels for knowledge, perceived risk and self-efficacy, presented in
Table 4, indicates there were no significant differences between groups.

Perceived Benefits and Barriers Preintervention
The questions related to benefits and barriers for FOBT and endoscopy were open-ended in
that a list was provided. If a participant selected more than one reason, those reasons
appeared together on the next screen with a request to select the main reason. For the
postintervention phone survey, if participants indicated more than one benefit or barrier, the
data collector asked them to choose the main reason—the other reasons were marked as
secondary choices. To find cancer was chosen by 40% as the primary benefit item for
FOBT; peace of mind was the most common secondary benefit choice (29%). With regard to
barriers, no recommendation from the doctor was chosen by 40% of the sample as the
primary barrier; for a secondary choice, worry about finding cancer and fear of finding
cancer were chosen by 10% and 9.5% respectively. For endoscopy, the primary benefit of
endoscopy was to find cancer early (42%). To find polyps early (33%), peace of mind
(31%), take control of health (25%), and to save life (29%) were all commonly checked
secondary benefits.

DISCUSSION
Development of TIMS

The substantive changes made to TIMS in the development phase underscore the need to
pilot test interventions with target populations. Additionally, the data also speak to the need
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to develop computer-based education based on the needs of the end-user rather than the
programmers or data analysts.

Feasibility
It is feasible to conduct computer-based CRC education in busy primary care clinics. Both
our response rate (83%) and the fact that no one was interrupted during the intervention to
see the provider, support feasibility. The high response rate decreases the element of
nonresponse bias in our results. Tailored messages were accurately delivered to respond to
knowledge, benefits, barriers, self-efficacy and perceived risk responses. Participants’
perceptions of TIMS were favorable as 90% of the sample indicated they found the
information useful. Overall, the high response rate, participants being able to complete the
program on their own, and the lack of disruption of patient flow in the clinics are all
supportive of feasibility, indicating it is feasible to conduct CRC education in these primary
care clinics, and that the reach of the program was high.

Descriptive data showed that in this predominantly African American sample, there were no
differences between participants in the intervention or control groups in knowledge or
beliefs. Stages of readiness were as expected—the majority being in precontemplation.

Lessons Learned
One important finding was related to the kind of patients that can be recruited to such
studies. Some participants were not at the VA (when recruited to the study) for a primary
care visit but rather had appointments at specialty clinics or were visiting someone. These
patients may not have had an opportunity to discuss cancer screening that day when the
education was most fresh for them. We recommend that future research screen out such
patients or tailor further to the challenges associated with comorbidities faced by them and
consider other implementation factors that would maximize the effectiveness of such an
intervention. Additionally, we recommend giving all study participants an FOBT kit at the
conclusion of the intervention thereby eliminating the need to return to a primary care
provider for this test.

The substantive changes made after the focus groups reinforced, once again, the importance
of pilot testing interventions with each target sample, regardless of how much testing may
have been done with other target populations (online Appendix). The TIMS was initially
developed for a middle-class white audience. Based on feedback from focus group
discussants (members of the new target population), TIMS needed to be revised.

Pilot testing is an important step in intervention development and one that could potentially
save a researcher money and time. We recommend that all interventions be developed with a
degree of latitude that allows for changes to be made based on pilot-test data. Additionally,
computer-based programs must be developed with a keen eye to user characteristics rather
than the needs of the research team or the ease of programming. For example, features such
as the keyboard and the program completion indicator were either difficult to use or too
distracting (see online Appendix).

Cultural sensitivity or relevance has been interpreted in many different ways.8 One
important principle guiding any research program aiming for culturally sensitivity is that the
answer to this cultural relevance lies with the target population. Pretesting (as in the focus
groups of this study) or pilot testing can both be informative as to the degree and type of
cultural relevance required by the target population. Developing culturally relevant
interventions is an important aspect of successful interventions in cancer control. The
disparate cancer related outcomes for African Americans further underscores the imperative
of formative work such as the current pilot study. From 1992 to 2002, CRC incidence rates
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in African Americans as a group were 9% higher than for whites, and mortality rates were
also higher (28.6%) compared with whites (21.1%).30 In addition to being
disproportionately affected by CRC,31,32 African Americans also are less likely to be
screened within the appropriate time intervals33,34 and more likely to present with later
stage disease (proximal cancers and well-differentiated tumors),34 which may correspond to
decreased survival rates for African Americans.31 This exploratory pilot study provides an
excellent foundation from which to test the efficacy of TIMS with a larger, more ethnically
diverse sample of individuals who are nonadherent with CRC screening. Further refinement
is recommended if working with groups other than this study sample.

The control group in this study received the baseline questionnaire making this an attention
control group which probably raised awareness about CRC screening. Future research must
account for the minimal intervention that may be delivered with an attention control group
that receives a questionnaire preintervention. By assessing the characteristics of individuals
who respond to a minimal intervention we may be able to further tailor interventions to
reduce the “bulkiness” or size of our education.14 TIMS will be further tested in similar and
diverse populations to further refine its content and delivery.
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FIGURE 1.
Sample tailored algorithm for FOBT barriers.
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TABLE 1

Sociodemographic Characteristics of the Sample Stratified by Study Group (n = 199)

Demographic Variables Intervention Group (n = 101) n (%) Control Group* (n = 98) n (%)

Gender

    Female 32 (56.1) 25 (43.9)

    Male 69 (48.6) 73 (51.4)

Race

    African American 78 (52.3) 71 (47.7)

    All other race/ethnicity 23 (46.0) 27 (54.0)

Marital status

    With partner 33 (51.6) 31 (48.4)

    Without partner 68 (51.1) 65 (48.9)

Education

    Less than HS diploma 22 (59.5) 15 (40.5)

    HS diploma or GED 23 (51.5) 22 (48.9)

    Some college or technical school degree 42 (50.6) 41 (49.4)

    Bachelors degree 6 (40.0) 9 (60)

    Post college 8 (44.0) 10 (55.6)

Employment

    Working full or part time 85 (50.0) 85 (50.0)

    Not working 16 (55.1) 13 (44.8)

Insurance

    Have insurance 57 (52.8) 51 (47.2)

    Did not have insurance 44 (48.4) 47 (51.6)

Income

    ≤$15,000 55 (54.5) 46 (45.5)

    $15,001–$30,000 12 (44.4) 15 (55.6)

    $30,001–$50,000 8 (57.1) 6 (42.9)

    $50,001–$75,000 4 (44.4) 5 (55.6)

    >$75,000 7 (36.8) 12 (63.2)

Site

    VA clinics 58 (52.3) 53 (47.7)

    UIC clinic 43 (48.9) 45 (51.1)

No significant differences between groups on any variable.
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TABLE 2

Intervention Group Participants’ Perceptions of TIMS (n = 75)

Yes No

Items N % N %

Education helped decide to get CRC screening 60 80.0 15 20.0

Education helped overcome reasons to not get CRC screening 37 49.3 36 48.0

Education was useful 68 90.7 6 8.0

Education raised new concerns 51 68.0 24 32.0

Education made you feel worried about CRC screening 23 30.7 51 68.0

Did anything about the education stand out 35 46.7 40 53.3

Would you change anything about the education 9 12.5 63 87.5

Would you tell others to use educational program if available 72 98.6 1 1.4
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TABLE 3

Preintervention Stage of Readiness

Preintervention

Stage of Readiness N %

FOBT

    Contemplation 111 55.8

    Precontemplation 87 43.7

    Action —

Sigmoidoscopy

    Contemplation 53 26.6

    Precontemplation 144 72.4

    Action — —

Colonoscopy

    Contemplation 115 57.8

    Precontemplation 83 41.7

    Action — —

— indicates no one was in action preintervention; FOBT, fecal occult blood test.
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TABLE 4

Knowledge, Perceived Risk, and Perceived Self-Efficacy at Preintervention

Variable (Scale Range) Intervention Group M (SD) Control Group M (SD)

Knowledge of CRC & screening (0–4) 0.64 (0.84) 0.91 (0.82)

Perceived risk of CRC (0–15) 3.6 (4.0) 3.9 (3.9)

FOBT self-efficacy (0–35) 21.6 (8.5) 25.8 (6.8)

END self-efficacy (0–65) 41.3 (14.1) 47.7 (11.6)

FOBT indicates fecal occult blood test; END, endoscopy.
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