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Abstract

Objective—CRC screening interventions tailored to the Expanded Health Belief Model (EHBM)
socio-psychological factors have been developed, but the contributions of individual factors to
screening outcomes are unclear.

Methods—In observational analyses of data from a randomized intervention trial, we examined
the independent associations of five EHBM factors - CRC screening knowledge, self-efficacy,
stage of readiness, barriers, and discussion with a provider — with objectively measured CRC
screening after one year.

Results—When all five factors were added simultaneously to a base model including other
patient and visit characteristics, three of the factors were associated with CRC screening: self-
efficacy (OR=1.32, p=0.001), readiness (OR=2.72, p<0.001), and discussion of screening with a
provider (OR=1.59, p=0.009). Knowledge and barriers were not independently associated with
screening. Adding the five socio-psychological factors to the base model improved prediction of
CRC screening (area under the curve) by 7.7%.

Conclusion—Patient CRC screening self-efficacy, readiness, and discussion with a provider
each independently predicted subsequent screening.
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Practice implications—Self-efficacy and readiness measures might be helpful in
parsimoniously predicting which patients are most likely to engage in CRC screening. The
importance of screening discussion with a provider suggests the potential value of augmenting
patient-focused EHBM-tailored interventions with provider-focused elements.

Keywords

Expanded health belief model; colorectal cancer; theoretical models; screening behavior; socio-
psychological factors

1. Introduction

Screening for colorectal cancer (CRC) can reduce CRC mortality,[1] but use of CRC
screening remains low relative to other evidence-based preventive services.[2] Theory-
driven interventions to encourage CRC screening have been developed to favorably
influence the socio-psychological factors described in the Expanded Health Belief Model
(EHBM) (e.g. screening barriers and self-efficacy) and related factors (e.g. stage of
readiness), with the distal aim of increasing patient adoption of targeted screening behaviors.
[3,4] However, in randomized controlled trials (RCTs), theory-driven interventions have not
consistently led to the desired changes in behaviors, including in CRC screening behaviors.
[5-18] Further, even in the trials that found significant behavioral effects, the standardized
behavioral effect sizes generally were small.[8,9] To improve intervention approaches for
the future, it is important to understand why these approaches have not been more
consistently successful.

Despite the fact that many interventions apply the EHBM, few studies have rigorously
explored the relative contributions of the EHBM and related constructs to the behavior
changes targeted in these interventions.[19] In intervention studies specifically related to
CRC screening behaviors, few report on the status of such constructs post-intervention or
their contribution to behavior change.[20-23] Furthermore, CRC screening outcomes were
typically self-reported by patients and measured simultaneously with socio-psychological
factors,[11,14,15] so the temporal nature of the relationships between the socio-
psychological factors and the health behaviors was unclear. For these reasons the relative
associations of factors commonly measured and addressed in EHBM-tailored interventions
with subsequent objectively determined CRC screening behaviors remain unknown.

We examined this issue in the current study, conducting secondary observational analyses of
data from an RCT of an experimental CRC screening intervention for patients that was
individually tailored to EHBM socio-psychological factors. We evaluated the prospective
associations of EHBM and related factors with objectively measured CRC screening.
Measures of three EHBM factors (self-efficacy, barriers, and cues to action) and of two
related factors (knowledge and stage of readiness) were collected after the participants had
received their assigned study intervention and had seen their primary care provider for a
scheduled visit. While knowledge and stage of readiness are not included in the description
of the EHBM, both are important in evaluating how EHBM constructs contribute to CRC
screening. Knowledge is often viewed as necessary to promote behavior change, and
commonly cited as a modifying factor in the EHBM.[24] Similarly, behavioral experts call
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attention to the interrelationship of the EHBM with stage of readiness to change behavior.
[25] CRC screening was ascertained objectively by medical record review at one year
follow-up. Based on the existing literature regarding the association of socio-psychological
factors with CRC screening,[12.26] we hypothesized that, after adjusting for baseline patient
and visit characteristics that may influence screening (e.g., patient age, education, health
status, insurance, and prior screening), CRC screening knowledge, barriers, self-efficacy,
and stage of readiness and discussion of screening with the visit provider each would be
significantly associated with receipt of CRC screening both when examined individually,
and when examined simultaneously in a single adjusted model.

2. Methods

2.1 Participants

The study was conducted from February 1, 2010 through November 30, 2012. Patients aged
50-75 years who were either English- or Spanish-speaking and were not up-to-date for CRC
screening were recruited at the time of previously scheduled appointments in primary care
clinics in five sites: Sacramento, California (ten clinics); Bronx, New York (one clinic);
Rochester, New York (three clinics); San Antonio, Texas (four clinics); and Denver,
Colorado (eight clinics in and around Denver). Patients were considered to be not up-to-date
for CRC screening if none of the following was documented or reported: fecal occult blood
test (FOBT) within one year; flexible sigmoidoscopy within five years; or colonoscopy
within ten years. This study includes the 1,101 participants randomized in the parent study
that had complete baseline and follow-up data (94.6% of the randomized sample).

2.2 Study Procedures

The aim of the parent RCT was to compare the effectiveness of an interactive multimedia
computer program that was tailored to EHBM and related socio-psychological factors with a
non-tailored informational control program. Both interventions were offered to patients in
primary care clinics immediately before their scheduled provider visits. Details of the study
design and procedures are available elsewhere.[27] Briefly, the tailored program messages
addressed the status of several factors previously shown to be associated with CRC
screening: knowledge, self-efficacy, and stage of readiness. The tailored program messages
also were crafted to reduce common perceived barriers to screening (e.g., to address the fear
that screening will be painful, intervention messages state that severe pain with colonoscopy
is uncommon and nonexistent with FOBT), and to help overcome “actual” barriers (e.g., to
address concerns that screening is not affordable, intervention messages state that, while
some copayment may be required, most insurance plans cover the bulk of CRC screening
costs, and that FOBT is generally a lower cost alternative). Beyond favorably influencing
the status of these EHBM socio-psychological factors, a proximal aim of the tailoring was to
motivate patients to discuss CRC screening with their primary care provider during an office
visit immediately following the patient’s use of the intervention, which would be a trigger
for engaging in screening behavior. The ultimate aim of the tailored intervention was to
encourage patients to actually complete CRC screening by either FOBT or colonoscopy
during a one year study follow-up period.
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The interventions and interviews were self-administered using touchscreen notebook
computers. Research assistants administered written informed consent and then showed
participants how to use the computer program. The computer program randomly assigned
participants to either the tailored or non-tailored intervention. Since one of the aims of the
parent study was to compare efficacy of the tailored intervention for Spanish-speaking
Hispanics with others, randomization was stratified by patient language and ethnicity.
Randomization also was implemented in blocks of ten participants within each ethnicity/
language stratum to ensure approximately equal numbers across groups over the course of
the study. Participants completed a computer-based baseline questionnaire and their
assigned intervention before the primary care provider visit. Immediately after the visit,
participants completed a follow-up questionnaire on the computer and received an incentive
worth $20. Approximately one year, data collection personnel conducted medical chart
reviews. Institutional review board approval was obtained at all study performance sites.

2.3 Measures

EHBM and related socio-psychological factors were measured in both pre- and post-
intervention questionnaires. The current analyses employed the post-intervention measures,
including knowledge, barriers, self-efficacy, stage of readiness, and discussion of screening
with provider.

Knowledge was measured using 12-item scale that included knowledge about CRC
screening recommendations, risk of not obtaining CRC screening, risks associated with CRC
screening tests, and common inconveniences associated with CRC screening tests. One point
was given to each correct answer, resulting in an overall score that ranges from 0 to 12
(higher score = greater knowledge, Cronbach’s alpha = 0.81). Barriersto CRC screening
were measured using a 9-item Likert-like scale for FOBT-related barriers (Cronbach’s alpha
=0.86) and a 10-item Likert-like scale for colonoscopy-related barriers (Cronbach’s alpha =
0.87). Respondents were asked the degree to which they endorsed each item using a range of
1to 5 (higher scores = fewer barriers). The average item rating for each barriers scale is
report.[28] CRC screening self-efficacy was measured using two items. Patients were asked
to rate the degree to which they agreed with statements about their ability to obtain FOBT
and colonoscopy screening (range 1-5, higher score= higher self-efficacy). Each item is
reported separately. Stage of readiness to change behavior was measured as stage of
readiness for either FOBT or colonoscopy (e.g., pre-contemplation, contemplation, or
planning). We used a modified version of a previously single validated item.[29] An
indicator variable for planning versus contemplation or pre-contemplation was used in the
current analysis. Each knowledge, barrier, and efficacy measure was used as a continuous
measure in the current analysis; stage of readiness was used as an indicator variable.
Discussion of screening with provider, a measure for cues to action, was obtained by asking
patients to report whether or not CRC screening was discussed with the provider during the
study visit (yes or no).

The dependent measure for this analysis was CRC screening (FOBT, flexible
sigmoidoscopy, or colonoscopy versus none) during one year follow-up, which was

Patient Educ Couns. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sohler et al. Page 5

ascertained by medical record review. Medical record review data collection personnel were
blinded to participants’ study group.

Other patient and visit characteristics that were included were socio-demographic
characteristics, prior CRC screening behavior, and health status. Sociodemographic
measures included age (measured continuously), gender (female versus male), race/ethnicity
(Hispanic, black and other versus white), language/ethnicity (English speaking Hispanic and
Spanish speaking Hispanic versus English speaking non-Hispanic), education (high school
graduate, some college, college graduate and graduate school versus some high school), and
health insurance status (no insurance or no information recorded versus any insurance).
Prior CRC screening behavior was assessed with single items related to FOBT,
sigmoidoscopy, and colonoscopy (received versus not received or unsure). Health status was
measured using a single general health item from the SF-12 (rate your health, in general,
range 1-5, higher scores = better health). All of these measures, except health insurance
were obtained in the pre-intervention questionnaire. Health insurance data were obtained
from medical record reviews.

2.4 Data Analysis

Data analyses were conducted using Stata 13.1 (Stata Corp, College Station, TX). The
relationships between one year screening status and all other variables were examined using
Chi-squared tests or t-tests as appropriate. The adjusted relationships between screening and
predictor variables were examined using a series of logistic regression analyses. All analyses
included adjustment for intervention group and study site. The first (base) analysis included
all patient and visit variables other than the EHBM and related socio-psychological factors.
Then a series of analyses examined, in turn, the individual additional contribution of each of
the five socio-psychological factors: knowledge, barriers, self-efficacy, readiness to change,
and cues to action. A final model included all five socio-psychological factors together.
Odds ratios and 95% confidence intervals for each variable included in each model are
reported. To better facilitate interpretation of our results, we additionally report the adjusted
average marginal effects of those socio-psychological factors (that is, the percent of people
predicted to receive CRC screening for each level of the factor adjusted for other variables
in the model). To simplify the presentation of the marginal effects, only socio-psychological
factors that were statistically significant in the full model are reported.

3. Results

A total of 250 participants (22.7%) received CRC screening within the one year follow-up
period; colonoscopy was performed in 190 (17.3%), FOBT in 75 (6.8%), and
sigmoidoscopy in 2 (0.2%). Some people received more than one type of screening test
during the follow-up period.

Table 1 shows the characteristics of the screened versus non-screened participants. Screened
participants were younger, less likely English-speaking Hispanics, more likely insured, and
more likely to report excellent or very good health. With regard to socio-psychological
variables, screened participants had greater knowledge, fewer barriers to colonoscopy,
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greater self-efficacy for colonoscopy, and were more likely to be planning for screening and
to have discussed CRC screening with their provider during the visit.

Table 2 shows CRC screening was associated with four of the five tested socio-
psychological variables after adjusting for patient and visit variables, with knowledge being
the variable not associated with CRC screening. Table 2 also shows the discrimination (area
under the curve [AUC]) of each model, which increased from 67.8% in the base model to
75.5% in the full model. When all EHBM socio-psychological variables were included
together, self-efficacy for colonoscopy, planning for screening, and discussion with provider
were all statistically significantly associated with subsequent CRC screening. The marginal
effects of these three EHBM factors are presented in table 3.

4. Discussion and Conclusion

4.1 Discussion

To our knowledge, our study is the first to examine the prospective associations of various
EHBM and related socio-psychological factors (knowledge, barriers, self-efficacy, stage of
readiness for change, and cues to action) with objectively measured subsequent CRC
screening outcomes at one-year follow-up. Our findings largely supported our first
hypothesis, which was that all five of the socio-psychological factors would be individually
associated with subsequent CRC screening when examined individually in separate models.
Of the five socio-psychological factors tested, only the knowledge variable was not
associated with subsequent CRC screening in adjusted analyses. Some previous studies also
have shown that knowledge is less important than other socio-psychological components in
predicting both CRC behavior [15] and other health behaviors.[30] We also note that FOBT-
related perceived barriers and FOBT-related self-efficacy were not associated with future
CRC screening, while colonoscopy-related perceived barriers and self-efficacy were. This
probably reflects that most study participants who received CRC screening in our study
received colonoscopy.

The study findings also partially supported our second hypothesis, which was that all of the
study socio-psychological factors together would be significantly associated with subsequent
CRC screening when examined simultaneously in a single model. In our analysis of the
simultaneous model, only self-efficacy for colonoscopy screening, being in the planning
stage of readiness for CRC screening, and discussion of screening with the provider (a
measure for cues to action) were statistically significantly associated with CRC screening.
Together the addition of all five factors to the base model (including only patient and visit
characteristics) improved the prediction model of CRC screening over a base model
including patient and visit characteristics by 7.7%.

One possible reason for the lack of significance of the associations of barriers with screening
in the simultaneous model could be overlap in the underlying constructs being captured by
our measures. Barriers and self-efficacy both relate to perceived behavioral control.[3,30]
Barriers are factors that may make behavioral adoption difficult, while self-efficacy is, in
essence, one’s perceived ability to adopt a behavior in light of any barriers. It may be that
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both the barriers and self-efficacy measures captured the influence of perceived behavioral
control on screening, but that self-efficacy did so more powerfully.

The statistically significant associations of self-efficacy, planning for CRC screening, and
discussion with provider with subsequent CRC screening, after adjusting for other factors,
supports previous research indicating the importance of emphasizing these factors in health
behavior promotion interventions.[32] Not only statistically significant, the magnitude of
our findings was clinically significant as well. The adjusted predicted percent of the cohort
screened was 20% higher for those reporting the highest level of self-efficacy relative to
those reporting the lowest. Similarly, the percent screened was 16.3% higher in those who
reported having plans for CRC screening within the next month than in those not yet
planning screening, and 6.8% higher in those who reported discussion with provider
compared with those who did not report such discussion. Our data suggest that a single-item
measure of self-efficacy or stage of readiness may be useful in predicting which patients are
most likely to engage in screening. This finding may be useful in guiding the design of
future EHBM-grounded primary care office-based tailored CRC screening interventions and
related trial protocols, given the imperative for brevity in the tailoring and outcome
assessment questionnaires employed in such tools.

Both our study and previous research suggest that interaction between patient and provider
is a powerful determinant of CRC screening.[32-35] In our study, 77% of our study
population, all not up-to-date for screening at baseline, still lacked screening one year after
receiving a patient-level CRC screening intervention. Unfortunately, our study design does
not permit determination of whether patients who did not discuss screening with their
provider chose not to discuss screening, or were unable to discuss screening due to barriers
such as competing demands during the visit or detrimental provider behaviors.

The strong association between discussion of CRC screening with the provider and receipt
of screening would appear to support the hypothesis that complex multilevel interventions,
simultaneously targeting patient, provider, and healthcare delivery system factors, may be
necessary to substantively increase screening in primary care.[27, 36] Given the strong
representation of Hispanic individuals in our study sample, our findings also suggest a
potential role for eliciting and addressing cultural factors beyond language (e.g., machismo
perceptions) that could influence screening behavior.[37] Future studies of complex
multilevel interventions would ideally incorporate serial collection of both qualitative and
quantitative data during follow-up, to explore how patient and PCP decision-making around
CRC screening evolve over time. Among other benefits, such research could help to guide
the timing of repeated intervention exposures, such as patient “booster” sessions with
tailored motivational tools.

Our study had some limitations. The sample was recruited as part of a multi-site randomized
controlled trial; trial participants are likely to differ from the general target population in
their attitudes and behaviors related to CRC screening; notably, patients up-to-date with
CRC screening were excluded. We did not seek to test the EHBM as a complete entity, since
model constructs that were only weakly associations with CRC screening in prior work (e.g.
perceived severity, susceptibility, and benefits) were not measured in the parent study.
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Nonetheless, future studies might usefully examine these constructs. Given the differences
in measures of EHBM and related constructs across various studies, differences between our
findings and those of other studies may partly reflect differing measures. We also were
unable to include measures of provider or health care system factors in our analyses; the
influence of such factors should ideally be considered in future studies. Finally, our analyses
did not specify and test an ordered causal path through which the EHBM constructs
influence CRC screening. Attempting to elaborate a causal pathway would have required
extrapolating far beyond the current state of knowledge regarding the interrelationships
among the multiple overlapping study constructs.[7,38] Also, all of the EHBM constructs in
our study were measured simultaneously.

4.2 Conclusion

In conclusion, in an analysis of the contribution of five socio-psychological EHBM
predictors of CRC screening (knowledge, barriers, self-efficacy, stage of readiness, and cues
to action), after adjusting for socio-demographics, health status, and prior CRC screening,
only self-efficacy, planning for CRC screening (stage of readiness) and discussion of
screening with the provider (cues to action) were associated with subsequent objectively
measured CRC screening. These data suggest that single item measures of self-efficacy or
stage of readiness may be useful in parsimoniously predicting screening and may be the best
targets of EHBM-tailored interventions to improve uptake of CRC screening. Nonetheless,
there is need for further research to understand how patient-level factors and provider and
healthcare delivery system factors operate together to influencing CRC screening behaviors.

Acknowledgments

The National Cancer Institute (RO1CA131386) and the American Recovery and Reinvestment Act
(CA13138602S1) supported this work. The funders had no role in the design and conduct of the study; the
collection, management, analysis, and interpretation of the data; the preparation, review, or approval of the
manuscript; or the decision to submit the manuscript for publication.

References

1. Screening for colorectal cancer, U.S. Preventive Services Task Force recommendation statement.
Ann Intern Med. 2008; 149:627-37. [PubMed: 18838716]

2. Klabunde CN, Frame PS, Meadow A, et al. A national survey of primary care physicians’ colorectal
cancer screening recommendations and practices. Prev Med. 2003; 36:352-62. [PubMed:
12634026]

3. Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the health belief model. Health
Educ Q. 1988; 15:175-83. [PubMed: 3378902]

4. Sabatino SA, Lawrence B, Elder R, et al. Effectiveness of interventions to increase screening for
breast, cervical, and colorectal cancers: nine updated systematic reviews for the guide to community
preventive services. Am J Prev Med. 2012; 43:97-118. [PubMed: 22704754]

5. Mosher CE, Fuemmeler BF, Sloane R, et al. Change in self-efficacy partially mediates the effects of
the FRESH START intervention on cancer survivors’ dietary outcomes. Psycho-oncology. 2008;
17:1014-23. [PubMed: 18300337]

6. Napolitano MA, Papandonatos GD, Lewis BA, et al. Mediators of physical activity behavior
change: a multivariate approach. Health Psychol. 2008; 27:409-18. [PubMed: 18642998]

7. Ruffin MT, Fetters MD, Jimbo M. Preference-based electronic decision aid to promote colorectal
cancer screening: results of a randomized controlled trial. Prev Med. 2007; 45:267—73. [PubMed:
17689600]

Patient Educ Couns. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sohler et al.

Page 9

8. Rawl SM, Champion VL, Scott LL, et al. A randomized trial of two print interventions to increase

colon cancer screening among first-degree relatives. Patient Educ Couns. 2008; 71:215-27.
[PubMed: 18308500]

9. Krebs P, Prochaska JO, Rossi JS. A meta-analysis of computer-tailored interventions for health

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

behavior change. Prev Med. 2010; 51:214-21. [PubMed: 20558196]
10.

Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review of tailored print
health behavior change interventions. Psychol Bull. 2007; 133:673-93. [PubMed: 17592961]
Walsh JM, Salazar R, Nguyen TT, et al. Healthy colon, healthy life: a novel colorectal cancer
screening intervention. Am J Prev Med. 2010; 39:1-14. [PubMed: 20547275]

Vernon SW, Bartholomew LK, McQueen A, et al. A randomized controlled trial of a tailored
interactive computer-delivered intervention to promote colorectal cancer screening: sometimes
more is just the same. Ann Behav Med. 2011; 41:284-99. [PubMed: 21271365]

Myers RE, Sifri R, Hyslop T, et al. A randomized controlled trial of the impact of targeted and
tailored interventions on colorectal cancer screening. Cancer. 2007; 110:2083-2091. [PubMed:
17893869]

Manne SL, Coups EJ, Markowitz A, et al. A randomized trial of generic versus tailored
interventions to increase colorectal cancer screening among intermediate risk siblings. Ann Behav
Med. 2009; 37:207-17. [PubMed: 19418107]

Marcus AC, Mason M, Wolfe P, et al. The efficacy of tailored print materials in promoting
colorectal cancer screening: results from a randomized trial involving callers to the National
Cancer Institute’s Cancer Information Service. J Health Comm. 2005; 10:83-104.

Weinberg DS, Keenan E, Ruth K, et al. A randomized comparison of print and web
communication on colorectal cancer screening. JAMA. 2013; 173:122-129.

Neville LM, O’Hara B, Milat AJ. Computer-tailored dietary behaviour change interventions: a
systematic review. Health Ed Res. 2009; 24:699-20.

Rimer BK, Conaway M, Lyna P, et al. The impact of tailored interventions on a community health
center population. Pat Educ Couns. 1999; 37:125-40.

Kiviniemi MT, Bennett A, Zaiter M, et al. Individual-level factors in colorectal cancer screening: a
review of the literature on the relation of individual level health behavior constructs and screening
behavior. Psycho-Oncology. 2001; 20:1023-33. [PubMed: 21954045]

Burack RC, Liang J. The Early Detection of Cancer in the Primary-Care Setting: Factors
Associated with the Acceptance and Completion of Recommended Procedures. Prev Med. 1987;
16:739-51. [PubMed: 3432224]

Brenes GA, Paskett ED. Predictors of Stage of Adoption for Colorectal Cancer Screening. Prev
Med. 2000; 31:410-6. [PubMed: 11006067]

Brawarsky P, Brooks DR, Mucci LA. Correlates of colorectal cancer testing in Massachusetts men
and women. Prev Med. 2003; 36:659-68. [PubMed: 12744908]

Carpenter CJ. A meta-analysis of the effectiveness of the health belief model variables in
predicting behavior. Health Comm. 2010; 25:661-9.

Tanner Smith E. Evaluating the Health Belief Model: a critical review of studies predicting
mammographic and pap screening. Social Theory and Health. 2010; 8:95-125.

National Cancer Institute. Theory at a glance: a guide for health promotion practice. 2. Bethesda,
MD: U.S. Department of Health and Human Services, National Institutes of Health; 2005.
Maxwell AE, Bastani R, Crespi CM, et al. Behavioral mediators of colorectal cancer screening in a
randomized controlled intervention trial. Prev Med. 2011; 52:167-73. [PubMed: 21111754]
Jerant A, Kravitz RL, Sohler N, et al. Sociopsychological Tailoring to Address Colorectal Cancer
Screening Disparities: A Randomized Controlled Trial. Ann Fam Med. 2014; 12:204-214.
[PubMed: 24821891]

Rawl S, Champion V, Menon U, et al. Validation of scales to measure benefits of and barriers to
colorectal cancer screening. J Psychosoc Oncol. 2001; 19:47-63.

Prochaska JO, Goldstein MG. Process of smoking cessation. Clin Chest Med. 1991; 12:727-735.
[PubMed: 1747990]

Patient Educ Couns. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Sohler et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 10

Skinner CS, Arfken CL, Sykes RK. Knowledge, perceptions, and stage of adoption among older
urban women. Am J Prev Med. 1998; 14:54-63. [PubMed: 9476836]

Ajzen |. Perceived Behavioral Control, Self-Efficacy, Locus of Control, and the Theory of Planned
Behavior. J Appl Social Psychol. 2002; 32:665-83.

Strecher VJ, et al. The role of self-efficacy in achieving health behavior change. Health Educ
Behav. 1986; 13:73-92.

Christy SM, Perkins SM, Tonh Y, et al. Promoting Colorectal Cancer Screening Discussion: A
Randomized Controlled Trial. Am J Prev Med. 2013; 44:325-9. [PubMed: 23498096]

Janz NK, Wren PA, Schottenfeld D, et al. Colorectal cancer screening attitudes and behavior: a
population-based study. Prev Med. 2003; 37:627-34. [PubMed: 14636796]

Zapka JG, Puleo E, Vickers-Lahti M, et al. Healthcare system factors and colorectal cancer
screening. Am J Prev Med. 2002; 23:28-35. [PubMed: 12093420]

Freudenberg N, Eng E, Flay B, et al. Strengthening individual and community capacity to prevent
disease and promote health: In search of relevant theories and principles. Health Educ Q. 1995;
22:290-306. [PubMed: 7591786]

Getrich CM, Sussman AL, Helitzer DL, et al. RIOS Net Clinicians. Expressions of machismo in
colorectal cancer screening among New Mexico Hispanic subpopulations. Qual Health Res. 2012;
22:546-559. [PubMed: 22138258]

Champion, VL.; Skinner, CS. The Health Belief Model. In: Glanz, K., et al., editors. Health
Behavior and Health Education. 4. San Francisco: Jossey-Bass; 2008.

Patient Educ Couns. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Sohler et al.

Table 1

Patient and Visit Characteristics by Screening Outcome (N = 1101)

CRC screened (N=250)

Not CRC screened (N=851)

Total (N=1101)

Age mean (s.d.) 55.9 (5.7) 57.3(6.2) 57.0 (6.1)
Female, N (%) 153 (61.2) 565 (66.4) 718 (65.2)
Race/Ethnicity, N (%)
Hispanic 112 (44.8) 440 (51.7) 552 (50.1)
Black 67 (26.8) 199 (23.4) 255 (24.2)
Non-Hispanic white 60 (24.0) 171 (20.1) 231 (21.0)
Other 11 (4.4) 41 (4.8) 52 (4.7)
Language/ethnicity, N (%)
English/Hispanic 51 (20.4) 252 (29.6) 303 (27.5)
Spanish/Hispanic 62 (24.8) 189 (22.2) 251 (22.8)
English/non-Hispanic 137 (54.8) 410 (48.2) 547 (49.7)
Education, N (%)
Less than high school 38 (15.2) 153 (18.0) 191 (17.3)
High school graduate 40 (16.0) 176 (20.7) 216 (19.6)
Some college 62 (24.8) 210 (24.7) 272 (24.7)
College graduate 49 (19.6) 168 (19.7) 217 (19.7)
Any graduate school 61 (24.4) 144 (16.9) 205 (18.6)
No health insurance, N (%) 37 (10.8) 203 (23.9) 240 (20.9)
Health status, N (%)
Excellent 21 (8.4) 44 (5.2) 65 (5.9)
Very good 73(29.2) 169 (19.9) 242 (22.0)
Good 90 (36.0) 318 (37.4) 408 (37.1)
Fair 60 (24.0) 273 (32.1) 333(30.3)
Poor 6 (2.4) 46 (5.4) 52 (4.7)
Prior CRC screening, N (%) 92 (36.8) 276 (32.4) 368 (33.4)
Knowledge, mean (s.d.) 7.0(2.8) 6.6 (2.7) 6.7 (2.7)
Barriers, mean (s.d.)
FOBT 3.8(L.1) 3.8(L.1) 3.8 (L.1)
Colonoscopy 3.6 (0.7) 35(0.7) 35(0.7)
Self-efficacy, mean (s.d.)

FOBT 3.8(1.1) 3.8 (1.1) 3.8 (1.1)
Colonoscopy 4.1(0.9) 3.7(11) 3.8(1.1)
Plan screening within month, N (%) | 147 (58.8) 260 (30.6) 407 (37.0)
CRC screening discussion, N (%) 179 (71.6) 425 (49.9) 604 (54.9)

Abbreviations: CRC: colorectal cancer; FOBT: fecal occult blood test;
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Page 14

Adjusted percentage of participants with subsequent colorectal cancer screening that is associated with levels

of EHBM factors

Key individual EHBM factors, also adjusted for base modell

Full adjustment2

Self-efficacy (5=high to
1=low)

Stage of Readiness (Plan
screening vs. no plan)

Discuss with provider
(discuss screening vs. no
discussion)

Self-efficacy
5 28.1(22.8,33.5) 25.5 (20.5,30.5)
4 25.4 (21.1,29.7) 25.1 (21.0, 29.3)
3 15.2 (9.7,20.7) 18.0 (11.9,24.2)
2 16.0 (9.6,22.3) 17.6 (10.8,24.3)
1 4.6 (-1.5,10.6) 5.5 (-1.6,12.5)
Plan screening 34.9 (30.4,39.4) 32.5(28.0,37.1)
Not planning 15.3 (12.6,17.9) 16.2 (13.4,19.0)

Discuss screening 28.4 (24.9,31.9) 25.4 (22.2,28.6)
No discussion 15.3 (12.1,18.5) 18.6 (14.9,22.3)

1 .
Base Model includes:

age, gender, race/ethnicity, language, education level, insurance status, health status, and prior CRC screening

2Base Model and all 5 EHBM factors (knowledge, barriers, self-efficacy, stage of readiness, and discussion of CRC screening with provider)

included

Abbreviation: CRC: colorectal cancer; EHBM: Expanded Health Belief Model
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