1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

o WATIG,

HE

M 'NS;))\

D)

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Ann Behav Med. 2011 December ; 42(3): 294-303. doi:10.1007/s12160-011-9291-z.

A Randomized Trial Comparing the Effect of Two Phone-Based
Interventions on Colorectal Cancer Screening Adherence

Usha Menon,
College of Nursing & Health Innovation, Arizona State University

Rhonda Belue,
Pennsylvania State University

Stéphanie Wahab,
Portland State University

Kathryn Rugen,
Jesse Brown Veterans Administration Medical Center

Anita Y. Kinney,
Department of Internal Medicine and Huntsman Cancer Institute, University of Utah

Peter Maramaldi,
Simmons College School of Social Work, Harvard Medical School

Debra Wujcik, and
Vanderbilt University School of Nursing

Laura A. Szalacha
College of Nursing & Health Innovation, Arizona State University

Usha Menon: Usha.Menon@asu.edu; Rhonda Belue: rzb10@psu.edu; Stéphanie Wahab: wahabs@pdx.edu; Kathryn
Rugen: Kathryn.rugen@va.gov; Anita Y. Kinney: Anita.Kinney@hci.utah.edu; Peter Maramaldi:
peter.maramaldi@simmons.edu; Debra Wujcik: debbie.wujcik@vanderbilt.edu; Laura A. Szalacha:
Laura.Szalacha@asu.edu

Introduction

Colorectal cancer is considered one of the most preventable cancers. It is the third most
prevalent cancer and the second leading cause of cancer death in the United States, with
projected estimates of more than 146,970 new cases and about 49,920 deaths for the year
2009 (1). Disparities exist in both incidence and mortality by race/ethnicity and age.
Additionally, approximately 90% of colorectal cancer is diagnosed in people aged 50 years
or older, and about 75% of colorectal cancer is diagnosed in persons without any well-
established predisposing risk factors such as personal history of polyps or colorectal cancer,
a family history of colorectal or polyps, or bowel diseases (2). It is generally accepted that
most, if not all, colorectal cancers arise from precancerous lesions: the adenomatous polyp
(2). Early-stage diagnosis of colorectal cancer through regular screening is associated with
survival rates of more than 90% for colon cancer and 80% for rectal cancer, indicating the
need for broad-based interventions promoting increased screening among individuals over
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age 50 years. (3) The diffusion of colorectal cancer screening into clinical and public health
practice has contributed to the trend of small decreases in colorectal cancer-related mortality
over the past several decades (3); screening, however, remains suboptimal for minorities and
older individuals (4).

Experts in the U.S. recommend regular colorectal cancer screening starting at age 50 for
those at average risk. Screening options include annual fecal occult blood testing (stool
blood test); flexible sigmoidoscopy (sigmoidoscopy) every 5 years; sigmoidoscopy every 5
years with annual stool blood test; and colonoscopy every 10 years (2, 5). Screening
guidelines in other countries differ slightly from the U.S. and many offer national
population-based screening programs. For example, in Australia, stool blood test is strongly
recommended at least once every two years; and screening sigmoidoscopy is advised every
five years from age 50 (6). In the United Kingdom, England and Wales have chosen to
implement biennial stool blood test for all those aged between 60 and 69 years by 2010.
Scotland is currently screening those aged between 50 and 74 years. National population-
based programs also exist in Finland, France, Italy, and Poland, and regional based
screening in advance of a national program is underway in Portugal, Slovenia, Sweden, and
Spain. In Germany, annual stool blood testing is offered for those between 50 and 54 years
and colonoscopy for those between 55 and 65 years (7).

Published reports of behavioral interventions to promote colorectal cancer screening target
specific populations (8-12) and investigate different types of screening procedures such as
stool blood testing (13), and combinations of stool blood testing, sigmoidoscopy, and
colonoscopy (14-16). Despite available guidelines and strong evidence demonstrating
mortality reductions from screening for this potentially preventable disease, an alarming
proportion (39%) of screening-eligible adults are not up to date with screening
recommendations (17). Low participation in screening for the disease results in lost
opportunities to reduce morbidity and mortality through early detection and treatment (2,
18).

With a variety of screening promotion interventions reported, evidence indicates that
tailored communication is among the most promising approaches to increase screening
participation (19-22). Moreover, while there are no published trials testing motivational
interview interventions promoting colorectal cancer screening, it has shown promise in
health promotion (23-24) and was developed into a viable intervention to be used in our
clinical trial (25).

Recently published randomized clinical trials testing tailored education/counseling strategies
have shown significant increases in screening adoption. Significant intervention effects were
reported with : 1) tailored telephone counseling (19); 2) non-tailored brochure plus
telephone support calls from a prevention care manager (26); targeted video with non-
tailored print information combined with a provider-directed education, performance
feedback, and a quality improvement intervention (27); an ethnically-matched patient
navigator (28); a brief educational message with multiple mailings of tailored print materials
(20); tailored and non-tailored print materials mailed with fecal immunochemical test kit and
30-day reminders (29); an interactive web-based computer program designed to establish
user preferences for colorectal cancer screening (21); and an annual mailed screening
invitation with tailored education booklet plus follow-up phone call (22). While the majority
of studies were guided by a theoretical framework, samples tended to be primarily
Caucasian or included too few minority participants to make meaningful comparisons. Lack
of standardized reporting of effects, reported as percent increases to odds ratios, also made
making comparisons of the effectiveness of interventions across studies difficult. In general
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however, significant odds ratios for tailored interventions range from 1.08 (30) to 4.4 (19)
and 7.7 (31).

Personalized behavioral interventions using computerized tailoring (28), motivational
interviewing (24), or both (32) have shown promise over targeted (not individually
personalized) interventions in improving health promotion behavior, including cancer
screening. Few studies, however, have examined remote personalized interventions designed
to promote colorectal cancer screening in diverse primary care patient populations (33), and
to date there has been no direct comparison of a tailored intervention to a motivational
interviewing intervention designed to promote colorectal cancer screening.

We report results of the first randomized clinical trial comparing the efficacy of two
personalized telephone-based interventions—tailored counseling and motivational
interviewing—to usual care in increasing colorectal cancer screening. The primary
hypothesis guiding this 3-arm, randomized behavioral intervention trial was that colorectal
cancer screening rates would be higher among individuals who received either tailored
counseling or motivational interviewing than among those who were randomized to the
usual-care (control) group.

Eligibility criteria included being 50 years or older; having no personal or family history of
colorectal cancer; and being non-adherent with stool blood test, sigmoidoscopy, and
colonoscopy. The last criterion was verified by checking medical records. Based on the
policies of the Institutional Review Boards of the two Midwestern research sites, we could
not verify any eligibility criteria until the individual had consented to participate in the
study. Participants were enrolled in primary care clinics where a trained research assistant
used self-reported information to determine eligibility and to obtain informed consent.
Those who consented were then assigned by block randomization to one of three groups:
control, tailored counseling, or mativational interview. Random allocation was done by pre-
assigned identification and group numbers. Trained data collectors assigned participants to
an identification number and corresponding group. Consenting and baseline data collection
was completed by trained data collectors. After medical records were checked for these
consenting individuals, either they were informed by phone of ineligibility (i.e., they had a
recorded colorectal cancer screening test per recommendations in their medical record) or a
baseline phone interview was conducted on knowledge of and beliefs about colorectal
cancer and screening and past screening practices. Within 2 weeks of the baseline interview,
those in the intervention groups received a counseling call and then follow-up interviews at
one month and 6 months post-intervention. Those in the usual-care group had similar calls
after the baseline interview. Participants in the usual-care group may have received a referral
for a colorectal cancer screening test or not at the provider’s discretion. No special education
or academic detailing was present in any of the sites during the study period.

Intervention Calls—Interventionists for both tailored counseling and motivational
interviewing were trained in separate groups using training manuals that allowed us to
standardize training for new staff (34—-35). Additionally, 10% of both tailored counseling
and motivational interview calls were randomly selected for audio-recording and review by
study investigators (UM and SW). Process evaluations of the recorded calls were then
discussed with each interventionist, and strategies for improvement were discussed if
needed. Sample intervention protocols for both study conditions (tailored counseling and
motivational interviewing) are available as electronic supplementary material.
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Theoretical Frameworks for the interventions—Two behavior change theories were
integrated to guide the intervention content. The Health Belief Model, one of the most
commonly used theoretical frameworks in cancer screening research posits that an
individual may change behavior around the action of interest (in this context, colorectal
cancer screening) if knowledge about screening, perceived risk of developing the disease,
perceived benefits (positive outcomes associated with colorectal cancer screening), and self-
efficacy (confidence in one’s ability to complete a colorectal cancer screening test) are high,
and barriers (obstacles to colorectal cancer screening) are low (36). Both interventions tested
in the study addressed beliefs such as benefits, self-efficacy, and barriers. Behavior change
is often seen as a dichotomous event. For example, not screened for cancer versus screened
for cancer. In the Transtheoretical Model of Change, behavior change is seen as occurring
on a continuum of stages from pre-contemplation (not thinking about having colorectal
cancer screening) to contemplation (thinking about colorectal cancer screening) to action
(completing a screening test) rather than as a dichotomous event (37). Beliefs may differ at
different stages; as such targeted messages can be delivered on perceived risk, benefits,
barriers, and self-efficacy based on the stage of readiness to complete colorectal cancer
screening (38).

Tailored counseling—The tailored counseling was enabled by an expert computer
system TIMS® (35). All participants answered a standardized survey over phone
administered by trained collectors. Participants’ baseline demographics and beliefs were
imported into TIMS®, and a script, tailored to baseline stage of readiness (pre-
contemplation, contemplation), demographics (age, gender, race/ethnicity), and perceptions
(most important benefit and barrier items, perceived risk and perceived self-efficacy), was
printed. TIMS® is a computer program that contains tailored messages on all the variables
identified above. Messages are connected to participants’ responses with algorithms. TIMS®
is described in detail elsewhere (35). One of the trained interventionist then contacted the
participants by phone, read the script to them, and answered questions. The script was
written in a conversational style and was previously tested via focus groups for ease of
understanding. The average call time was 13.7 minutes.

Motivational Interview—The motivational interview intervention consisted of a single,
telephone-based motivational interview session. A detailed discussion of the design,
delivery, and training of the motivational interview interventionists has been published
elsewhere (25). Interventionists did not refer to the responses given by participants in the
baseline survey. Rather, interventionists were trained to use motivational interviews to help
people explore and resolve their ambivalence regarding colorectal cancer screening, as well
as to explore and enhance their motivation(s) to get screened. Key intervention components
and techniques included establishing rapport; asking permission to discuss colorectal cancer
and screening; eliciting what the participant already knew about colorectal cancer and
screening; providing additional education and information when necessary; assessing
motivation, confidence and readiness to get screened; exploring ambivalence; eliciting
change talk; rolling with resistance; and (if appropriate) supporting self-efficacy and
commitment to get screened. We created a sample road map to provide interventionists
(particularly those new to motivational interviewing) with some prompts that reflected the
range of motivational interview skills and techniques available to them throughout the call.
Intervention calls averaged 21.2 minutes.

Research Sites

This study was conducted at three U.S. sites: two large Midwestern medical centers (a
Veteran’s Administration Medical Center and an academic health center) and one
Southeastern medical center. Recruitment for this study took place in the primary care clinic
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or internal medicine clinics’ waiting areas, where trained research assistants distributed IRB-
approved flyers to those interested in participating in the study and obtained consent.
Recruitment occurred between 2005-2008; follow-up was up to six months post baseline
assessment. Participants were mailed a $15 gift card to a department store of their choice for
each data collection call but not the intervention session.

Statistical Analysis

Sample Size Justification—All power calculations were estimated using SAS Proc
Power. We calculated a priori, a sample size of 420 (140 per study group) based on a
detecting a 20% difference between the treatment groups with 80% power and an alpha level
of 0.05 (using a Bonferroni adjustment to account for multiple comparisons, alpha = 0.025).
Screening achieved was 18.1% for any colorectal cancer test. Descriptive statistics were
used to examine the distribution of socio-demographic indicators and pre- and post-
intervention colorectal cancer screening among study participants. Contingency table
analyses were employed to examine the bivariate relationships between treatment group
assignment and covariates of interest mentioned above.

We conducted a per-protocol analysis to assess the intervention effect. All cases were
analyzed according to original assignment group (Table 1). Logistic regression models were
fit to the data to estimate adjusted odds ratios (AORs) and 95% confidence intervals (Cls),
indicating the relationships among completion of post-intervention colorectal cancer
screening test and treatment group and socio-demographic indicators. The probability of
receiving any colorectal cancer screening test was modeled. Crude odds ratios were
estimated for each covariate with respect to the colorectal cancer screening outcome (Table
2, column 1). The adjusted odds ratios (AOR) reported in Table 2 account for all covariates
simultaneously (study group, race, gender, age, employment, marital status, income, site,
education, prior screening test, physician recommendation) with respect to colorectal cancer
screening outcome. Adjusted odds ratios and confidence intervals are included for variables
remaining significant at the p=0.05 level.

Measurement

Outcome measure—The outcome of interest was the completion of any screening test
stool blood test, sigmoidoscopy, or colonoscopy within 12 months of the intervention. We
assessed the three most recommended tests for colorectal cancer screening (2, 18). Other
recommended tests such as double-contrast barium enema and virtual colonoscopy were not
included because the former may have involved patients with multiple comorbidities and the
latter had not had proven efficacy at the beginning of this trial. Completion of the three tests
was confirmed through medical record review for each participant, and the verified status
was used for analysis in the current report. Concordance between self-report and medical
record data will be assessed in ongoing analysis.

Main Effect—The main effect of interest was treatment group: Usual care, tailored
counseling, or motivational interview.

Other Covariates—Sociodemographic variables were race (African American,

Caucasian, other), sex, age, employment status (currently working or not), marital status
(married/partnered or not), and household income (<15k, 15-30k, >30k). Marital status is
measured as partnered/or not, since colorectal cancer screening participation has been found
to be related to having a cohabitating partner who can assist with test procedures or not (39).
Educational status is presented as two grouping of less than high school, high school or trade
school, and bachelor’s degree or greater. Having more than a high-school education (versus
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less than high school) has been found to be associated with participation in colorectal cancer
screening (40).

Screening History—Whether or not the participant ever had a stool blood test,
sigmoidoscopy, or colonoscopy.

Provider Recommendation—Self-reported information on whether or not a provider
recommended that the participant have a stool blood test, sigmoidoscopy, or colonoscopy
post-study enrollment.

The average age of participants was approximately 58 years (SD = 8.0). The majority of our
sample was male (69.7%), African American (72.4%), and currently not working (79%).
While more than half of the participants had a bachelor’s degree or higher (55.3%), almost
half had an income of less than $15,000 per year (48.5 %). Less than a third of participants
were married or had a partner (28.2%). The majority of participants were recruited from the
VA sites (65%). Table 1 displays the descriptive results for all covariates of interest and the
bivariate relationships between covariates and intervention group. The response rate, defined
as the number of people who signed a consent form and participated in the baseline
interview, across sites was 70%, and attrition across sites was 24%. A detailed breakdown of
participant flow by research site is presented in Figure 1. Attrition was not significantly
different across sites or study groups.

Over two-thirds of the participants reported having had colorectal cancer screening
recommended by a physician (65.4%) and had had a screening test (48.5%) in the past.
Approximately 18% of the participants had a post-intervention colorectal cancer screening
test. A total of 76 participants had a colonoscopy, 6 had a sigmoidoscopy, and 23 had a stool
blood test for a total of 105 screening tests completed. This number includes 12 individuals
who had more than one screening test. However, for analysis of intervention effect each
individual was only counted once for a total of 93 completed screening tests at post-
intervention (Table 1). By study group, the proportion who completed a colorectal cancer
screening test (measured by medical record data) post-intervention was 11.8% (usual care),
23.8% (tailored counseling), and 18.5% (motivational interview) (X2 [df = 4] = 7.80, p<.05).

Odds ratios representing the relationship between patient and study characteristics and
completion of post-intervention colorectal cancer screening are presented in Table 2. Crude
odds ratios (table 2, column 1) indicates that men had increased odds of obtaining to obtain
colorectal cancer screening compared to females (OR=1.7, 95% CI 1.1, 2.9). Additionally,
the tailored counseling group had increased odds of colorectal cancer screening compared to
the control group(OR=2.3, 95% CI 1.3, 4.1) and participants who reported receiving
physician recommendation had higher odds of completing colorectal cancer screening
compared to participants who did not receive a recommendation (OR=2.4, 95% CI 1.4, 4.0).

After controlling for socio-demographic characteristics (Table 1, Column 2), there were only
two significant predictors of post-intervention colorectal cancer screening: intervention
group and physician recommendation. Participants in the tailored counseling group had 2.2
times the odds of completing post-intervention colorectal cancer screening than did the
participants in the usual-care group (AOR = 2.2, 95% CI 1.2, 4.0). Motivational

interviewing was not significantly associated with greater probability of screening post-
intervention compared with usual care (Table 2). Participants who reported having a
physician recommend a screening test had just over two times greater odds of completing
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post-intervention screening than those who reported no physician recommendation (AOR =
2.3,95% Cl 1.3, 3.8).

Discussion and Conclusions

Overall we detected a moderate intervention effect in this study, with the tailored counseling
calls being significantly more effective in increasing any colorectal cancer screening than
usual care. Both tailored counseling and motivational interviewing produced small increases
in screening, but the tailored counseling was not significantly more effective than
motivational interviewing (analyses not shown). Our findings do compare favorably with
previous studies reporting tailored interventions to increase stool blood testing and
endoscopic screening (19-22, 35, 27-29, 41). Demographic characteristics such as sex, race/
ethnicity, age, and education, shown to be significant predictors in past research, were,
surprisingly, not significant in our study. It must be noted, however, that the current study
sample had a greater proportion of male participants in comparison with other studies. There
were not, however, any significant differences by biological sex. Our sample was also 72%
African Americans, which was higher than most mixed-ethnicity study samples. Race was
significantly different across groups, perhaps because the African American patient
population was significantly higher at two sites: 50% and 55%. We controlled for the effect
of race/ethnicity and site in all logistic regression analyses. Furthermore, we examined
potential race/ethnicity by site interaction, which was not statistically significant.

The study response rate was good, at 70% overall, with the lowest response rate for the
Southeastern site. Attrition rates were within anticipated range: 24% overall, with the
Southeastern site being the highest at 38%. This site was added last to the study and had few
overall study participants (under 10% of the sample). We believe that lower recruitment
resulted from study personnel not being in the clinics long enough to establish a rapport with
patients. At the other two Midwestern sites, study personnel were on site for at least 4 years.

Our retention strategies included 10 follow-up contacts on different days and at different
times for unreachable participants, followed by a letter explaining we were trying to reach
them by phone. Medical records were checked for address and phone number updates for
those who remained lost to contact. Additionally, a series of mailings were sent to all those
marked “unable to contact” before and after the third wave of data collection. All strategies
yielded modest numbers who responded; overall, however, this added to a lower attrition
rate for the study.

The overall numbers of those who completed screening were lower than anticipated: 18% of
the sample had had any colorectal cancer screening test at 6 months post-intervention; of
these, the significant majority (23.8%) was in the tailored counseling group. Recent meta-
analyses of tailored interventions to increase mammography cancer screening show modest
effects: 10-20% (42), which is similar to our findings (23.8% increase in screening in the
tailored counseling intervention group).

The motivational interview calls were longer than the tailored calls, which we attribute to
the nature of the intervention itself. Counselors in the tailored counseling group were given
scripts to read based on participants’ responses at baseline, whereas the motivational
interview counselors elicited this information (e.g., benefits, barriers) during the call.
Although acceptability of both interventions was high, the systematic focus on exploring
ambivalence for colorectal cancer screening in the motivational interview intervention may
have been counterproductive (25). In some of their more recent conceptualizations of
motivational interviewing, Miller and Rollnick (43) reflect that exploring ambivalence may
in fact be “contraindicated” in some instances; this reflection was not published at the time
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we designed the intervention reported on in this study. According to Miller and Rollnick
(43), “There is nothing fundamental, essential, or definitive about the decisional balance
technique in the practice of motivational interviews. In fact, it could be contraindicated
within our original conception of motivational interviews, wherein the focus is on eliciting
the client’s own change talk and taking care not to reinforce counter-change talk” (p. 133).
The motivational interviewing intervention was designed according to the Miller & Rollnick
(44) definition and conceptualization of motivational interviewing that centered on
ambivalence as a focal point of motivational interviewing practice. It is quite possible that
the combined use of a “road map”(25) that included a systematic exploration of ambivalence
regardless of a person’s motivation, confidence or readiness to get screened may have
reinforced reasons not to get screened rather than facilitated change talk which is thought to
be facilitative of actual change (45). Perhaps, for some study participants, talking about why
they did not want to get screened, or not being ready to get screened actually enhanced and
strengthened their lack of motivation, readiness or confidence to get screened - their “sustain
talk” regarding maintaining status quo was enhanced and strengthened as a result.

Another possible reason for the lack of efficacy in the motivational interviewing
intervention may be attributed to treatment fidelity. As discussed in detail elsewhere (25),
while interventionists’ motivational interviewing proficiency increased over the course of
the study, across some areas (hamely global ratings for empathy, understanding and spirit),
not all interventionists were motivational interviewing proficient from the beginning of the
study, and some interventionists were more skilled than others.

In this study, the tailored messages focused on the primary benefit and barrier identified by
the participant, his or her overall self-efficacy, and stage of readiness (pre-contemplation or
contemplation) to complete screening. Future studies could pare down these concepts to the
most important ones effective for screening completion, making computer-based tailored
colorectal cancer screening education a viable practice in primary care. While results for
tailored counseling are promising, we believe this intervention will need to be further tested
before it can be applied in clinical practice. It is likely that compared to a generic referral for
a test, any form of a personalized or tailored inquiry into patients’ reasons for not
completing a colorectal cancer screening test could lead to increased adherence. However, to
implement a tailored intervention in clinical practice, further analysis to understand the
underlying mechanisms through which the tailoring worked is needed. For example, does
tailoring to barriers produce higher rates of screening as opposed to tailoring to other beliefs
such as self-efficacy or benefits, or some combination of beliefs?

Provider recommendation has been reported to predict screening post-intervention (e.g., 38,
46-47), which is similar to our findings, underscoring the need to find a way for providers to
consistently endorse cancer screening in primary care visits. For example, studies of
academic detailing and provider training have also reported only moderate effect.
Interventions directed at providers or that are practice-based included developing academic
detailing systems for tracking overdue patients (41, 48), expanding office staff
responsibilities for screening (48), offering educational workshops (40), giving performance
feedback, undertaking other types of quality improvement initiatives, or combining these
strategies (27, 41, 48). Only one study reported a significant increase in screening (an
academic detailing intervention combined with letter from provider, an educational
brochure, and stool blood test kit with instructions) (41). Such results clearly underscore the
need to examine more closely the mechanisms (e.g., mediating and moderating variables) by
which such interventions work as well as combined patient and provider-directed
interventions.
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Our study had several limitations, including the significant difference by race/ethnicity
across study groups at baseline for which we controlled in analyses. Although we enrolled
participants during their primary care visit, the intervention was not scheduled until after the
visit (at least 3—4 weeks later). Patients may not have been scheduled for another primary
care visit post-intervention, thereby decreasing our rates of colorectal cancer screening
completion. At all three sites, no screening test could be obtained without a referral or script
from a provider, which meant that unless the participant had another primary care visit, they
may not have had the opportunity to discuss screening with their providers. Therefore,
provider recommendation as reported by participants may have occurred before the
intervention, or the time line for recommendation may have been affected by recall bias.
Future research should consider a more immediate intervention in primary care, ideally, just
before the patient sees the provider. Additional strategies may be the inclusion of
simultaneous provider reminders (at the visit when the patient is counseled or educated),
especially given the significance of provider recommendation in increasing screening.
Results from this study may be generalizable to primary care clinic settings where colorectal
cancer screening referrals are made.

In summary, tailored interventions continue to show promise as an educational strategy to
increase colorectal cancer screening. Development of strategies to optimize implementation
of tailored interventions in practice settings is needed. Given the promise of early detection
to reduce colorectal cancer morbidity and mortality, the timing and method of delivery of
tailored interventions aimed at increasing cancer screening rates warrants continued
research. Implementation and dissemination would be premature without a better
understanding of the mechanism through which these interventions work or the minimal
interventions needed for behavior change related to colorectal cancer screening.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Unadjusted and adjusted odds ratios and 95% confidence intervals of colorectal cancer screening

Characteristic

Unadjusted OR(CI) Any screening test

Adjusted OR(CI)-AOR Any screening test

Study Group
TC versus control 23 (1_3'4’1)*
MI versus control 1.6 (0.9,3.0)
Gender
Male versus female 1.7 (1'1'2.9)*
Race
White Reference
Black 0.9 (0.5,1.6)
Other 1.3 (0.6,3.0)
Age 1.0 (0.9,1.0)
Employment Status
Working versus not 1.2(0.7,2.1)
Working
Marital Status
Married/partner Reference
Single/divorced/separated/ 0.7 (0.4,1.2)
Widowed
Income
< 15k Reference
15k-30k 1.0 (0.5,1.6)
>30k 1.2(0.7,2.2)
Site
Midwest 1 Reference
Midwest 2 0.9 (0.3,2.4)
Southeast 1.3(0.5,3.5)
Education
< HS, HS, or trade Reference
BS or greater 0.9 (0.6,1.4)
Had prior test 1.1(0.7,1.8)

Physician-recommended colorectal cancer test o 4 (1.4 4.0)**

2.2(1.2,40)"
1.6 (0.9,2.9)

1.5(0.7,3.5)

0.9(0.5,1.7)
1.9(0.8,4.7)
1.0(.9,1.0)

1.2(0.6,2.4)

0.8 (0.4,1.4)

1.1(0.6,1.9)
1.4(0.7,2.8)

1.5(0.6,3.4)
1.9(0.6,5.5)

0.7 (0.4,1.2)
1.3(082.2)

23(1.3,38)""

p<.05

F%k

p<.01

Adjsted Odds Ratio in Column 2 accounted for all covariates in the table TC=Tailored Counseling; MI=Motivational Interview
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