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Abstract

Objective—This study examined whether changes in self-efficacy explain the effects of a mailed
print intervention on long-term dietary practices of breast and prostate cancer survivors. The
relationship between change in self-efficacy and long-term physical activity (PA) also was
examined.

Methods—Breast and prostate cancer survivors (A=543) from 39 U.S. states and two Canadian
provinces participated in the FRESH START intervention trial. Participants were randomly
assigned to receive a 10-month program of mailed print materials on diet and PA available in the
public domain or a 10-month program of tailored materials designed to increase fruit and
vegetable (F&V) intake, decrease fat intake, and/or increase PA. Changes in self-efficacy for F&V
intake and fat restriction were analyzed as potential mediators of the intervention’s effects on diet
at 2-year follow-up. Because we previously found that change in self-efficacy for PA did not vary
by group assignment, the relationship between change in self-efficacy and PA at 2-year follow-up
was examined across study conditions.

Results—Results suggest that change in self-efficacy for fat restriction partially explained the
intervention’s effect on fat intake (mean indirect effect=-.28), and change in self-efficacy for F&V
consumption partially explained the intervention’s effect on daily F&V intake (mean indirect
effect=.11). Change in self-efficacy for fat restriction partially accounted for the intervention’s
impact on overall diet quality among men only (mean indirect effect=.60). Finally, change in self-
efficacy for PA predicted PA at 2-year follow-up.

Conclusions—Findings suggest that self-efficacy may influence long-term maintenance of
healthy lifestyle practices among cancer survivors.
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Progress in the early detection and treatment of cancer has resulted in rapid increases in the
number of cancer survivors [1-2]. Currently, there are over 12 million cancer survivors in
the United States, representing about 4% of the population [3]. The increase in cancer
survivors is expected to continue due to the aging population and continued improvement in
cancer screening and care [1].

Although the growth in cancer survivors is a positive trend, the negative health
consequences of cancer and its treatment are a public health concern. Compared to people
without a cancer history, cancer survivors have an increased risk for developing secondary
malignancies and other medical conditions, such as heart disease, diabetes, osteoporosis, and
functional limitations [4-8]. Factors contributing to survivors’ elevated risk for medical
conditions may include genetic predisposition, effects of cancer treatment, and lifestyle
factors [9].

Unhealthy lifestyle practices, including inadequate physical activity (PA) and fruit and
vegetable (F&V) consumption and high fat intake, have been associated with increased risk
of cardiovascular disease and other chronic health conditions [9-11]. Conversely, recent data
suggest that a healthy diet may reduce cancer-related biomarkers and risk of cancer
recurrence, although results have been mixed [12-17]. Unfortunately, many cancer survivors
do not meet national guidelines regarding diet and PA [18-20]. Indeed, results of national
surveys have revealed few differences in health behaviors between individuals diagnosed
with cancer and healthy or noncancer control participants [18-20].

In an effort to improve cancer survivors’ health behaviors, over 60 diet and PA intervention
trials have been conducted with this patient population [21-22]. Results of these trials
suggest that PA interventions improve cardiorespiratory fitness, physical function, and
quality of life, and dietary interventions result in lower body weight and increased nutrition-
related biomarkers [22-27]. FRESH START was the first diet and PA trial for cancer
survivors to deliver the intervention exclusively via mailed print materials [28]. The trial
enrolled breast and prostate cancer survivors throughout North America. At 1-year follow-
up [28], both the attention control group who received publicly available materials on diet
and PA and the intervention group who received materials that were tailored to their
demographic and psychological characteristics and progress toward achieving lifestyle goals
showed improvement in specific health behaviors (i.e., increased PA and F&V consumption
and reduced fat intake) as well as enhanced diet quality (a construct that reflects the overall
dietary pattern and compares it with food patterns related to reduced risk of morbidity and
mortality that involve high consumption of F&V, whole grains, low fat dairy products, and
lean meats) [29-31]. The intervention group, however, showed significantly greater
improvement than the control group in PA and dietary behaviors. At 2-year follow-up, the
intervention group continued to report better overall diet quality and lower fat intake
compared to the control group, but did not differ from controls with regard to F&V intake or
PA [32].

The FRESH START intervention was informed by Social Cognitive Theory in which key
determinants of health behaviors include self-efficacy (i.e., confidence that one can perform
health behaviors in a variety of circumstances), knowledge of the benefits and risks of the
behavior, outcome expectations, health goals, and plans for achieving these goals [33-34].
According to this theory, self-efficacy plays a critical role in health behavior initiation and
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maintenance by directly influencing health behavior and by affecting several other
determinants [34]. People with high levels of self-efficacy are hypothesized to set realistic
goals for themselves, maintain favorable outcome expectations, and persevere in the face of
challenges [33-34]. The FRESH START intervention was designed to impact self-efficacy
and related variables by detailing the benefits of practicing the goal behavior and
incremental tasks toward the goal with an emphasis on overcoming perceived barriers and
providing encouragement or praise for goal attainment [28]. At intervention completion (1
year post-baseline), change in self-efficacy was found to partially explain the effects of the
FRESH START intervention on dietary outcomes [35].

Although long-term maintenance of PA and a healthy diet is critical for reducing cancer
survivors’ risk of disease [9-11], psychosocial factors that influence health behavior
maintenance (i.e., continuation of health behaviors at least 6-12 months post-intervention)
are largely unknown, despite calls for their exploration in health promotion intervention
trials [36-38]. Rothman and other theorists have noted that factors involved in initiation of
health behaviors such as self-efficacy may not necessarily predict maintenance of these
behaviors long-term [38-39]. Few research efforts have been made, however, to determine
effects of diet and PA interventions on health behaviors over substantial time periods and
psychosocial mediators of these effects. To address this gap in the literature, the present
study prospectively examined the potential role of self-efficacy in long-term maintenance of
dietary practices and PA. Specifically, change in self-efficacy from baseline to year 1 was
examined as a potential mediator of the effects of the FRESH START intervention on breast
and prostate cancer survivors’ dietary outcomes at year 2. Based on Social Cognitive Theory
[33] and prior research [35, 40-42], we hypothesized that change in self-efficacy for F&V
intake would partially mediate the intervention’s effect on daily servings of F&V and that
change in self-efficacy for fat restriction would partially mediate the intervention’s effect on
the percentage of kcal from fat. We also hypothesized that change in self-efficacy for F&V
intake and fat restriction would partially mediate the intervention’s effect on diet quality.
Gender and age also were examined as potential moderators of the relations between self-
efficacy and dietary outcomes, as self-efficacy for eating a healthy diet has been correlated
with these demographic factors [35, 43]. Change in self-efficacy for PA was not a
hypothesized mediator of the intervention’s effect on total minutes of PA per week because
group assignment did not predict change in self-efficacy for PA at 1-year follow-up [35].
Instead, we hypothesized that change in self-efficacy for PA from baseline to year 1 would
predict PA at year 2 across study conditions.

Finally, we explored whether change in barriers to F&V intake and fat restriction from
baseline to year 1 predicted dietary outcomes at year 2. We also explored whether change in
barriers to PA from baseline to year 1 predicted PA at year 2. Our prior analysis indicated
that group assignment was not associated with changes in barriers to F&V intake, fat
restriction, and PA at 1-year follow-up [35], and, thus, changes in barriers were not analyzed
as potential mediators of the intervention’s effects on study outcomes.

Participants in the randomized trial had been diagnosed with early stage (/n situ, localized,
or regional) breast cancer (n7= 306) or prostate cancer (1= 237) within the prior 9 months.
Individuals were excluded from the trial if they had conditions precluding unsupervised PA
(uncontrolled angina or congestive heart failure, recent myocardial infarction, breathing
difficulties requiring oxygen use or hospitalization, planned hip or knee replacement
surgery, or use of a walker or wheelchair) or if they had conditions precluding a high F&V
diet (renal failure or chronic warfarin use). Individuals with advanced cancer or an
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additional primary cancer and those who could not read and write in English also were
excluded.

The present research examines data from survivors (77 = 489) who participated in the 2-year
follow-up assessment. Participants were primarily Caucasian (85%) or African American
(12%) and 59% had a college degree. The average age of participants was 57.2 years (SD =
10.7) and the average time since diagnosis was 3.9 months (SD = 2.8) at the time of study
enrollment. Most participants (85%) had undergone surgery and received adjuvant
treatment, including chemotherapy (26%), radiation (45%), and hormonal therapy (40%).

Recruitment—Following approval of study procedures by the Duke University Health
System Institutional Review Board, participants were recruited via cancer registries of
participating medical centers, large oncology practices, or self-referral in 39 states and 2
provinces in North America. Descriptions of the sample and intervention conditions and
statistical analyses of the accrual procedures have been published [28, 44-46]. To
summarize, significant differences were found between respondents and nonrespondents
with respect to gender (54% vs. 46% female, respectively), race (19% vs. 38% minority,
respectively), and age (58 vs. 62 years, respectively).

Potential participants (n= 678) underwent eligibility screening within 9 months of
diagnosis. Survivors who were eligible and provided written informed consent began the
intervention following receipt of primary cancer treatment. Survivors were not eligible for
the intervention trial if they practiced two or more goal behaviors (exercising 150+ minutes
per week, eating 5 or more daily servings of F&V, limiting total and saturated fat intakes to
less than 30% and 10% of kcal, respectively).

Experimental and control conditions—~Participants (/7= 543) were randomized to
receive one of two 10-month mailed print interventions focused on improving diet and PA.
No differences were found between study arms (FRESH START intervention vs. attention
control) with respect to gender, race, age, education, type and clinical stage of cancer, and
cancer-related treatment. The interventions involved an initial workbook followed by a
series of seven newsletters at 6-week intervals (the final newsletter was issued about two
months after the 1-year assessment). Between mailings, participants in both study arms
received brief surveys and a $5 incentive for each returned survey. The surveys for the
control arm assessed the perceived helpfulness of the brochures, whereas the surveys for the
experimental arm assessed current diet and PA and readiness to change these behaviors.
This information was used to individually tailor each newsletter and provide continually
updated feedback to experimental participants. Specifically, newsletters were tailored to the
experimental participants’ demographic characteristics (age, race, and sex) [28], cancer
coping style [47], stage of readiness, barriers to health behavior change, and progress toward
goal behaviors (150+ minutes of PA, adherence to a low fat or high F&V diet) [44]. To
enhance observational learning of lifestyle practices, newsletters included a survivor’s
testimonial tailored on race (i.e., African American vs. other), age (i.e., <60 vs. =60 years
old), and cancer coping style (e.g., “fighting spirit,” “fatalist,” “cognitive avoider,”
“helpless-hopeless,” or “anxious preoccupier™) based on the modified version of the Mini-
Mental Adjustment to Cancer subscale administered at baseline [47]. Newsletters also
provided strategies for lifestyle change tailored to the participant’s reported barriers to
healthy eating or PA (e.g., costs, time constraints). Each newsletter also included a graph
indicating the participant’s progress toward the goal behavior and tailored messages of
encouragement or praise regarding goal achievement. Finally, newsletters were tailored to
the participant’s stage of readiness [i.e., precontemplation (not thinking about change),
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contemplation (thinking about change), and preparation/action (beginning to take or taking
active steps toward change)] as a means of increasing engagement [48]. Non-tailored
sections of the newsletter focused on the health benefits of lifestyle change. Experimental
participants received two 5-month mailings on PA, F&V consumption, or dietary fat
restriction and only received materials on goal behaviors that they did not meet. Participants
who did not adhere to any goal behaviors at baseline were randomly assigned to two of the
three 5-month mailings.

Control participants received an initial workbook that included the “Facing Forward”
booklet from the National Cancer Institute and subsequent publicly available materials on
PA, F&V intake, and dietary fat restriction. These materials were mailed on a similar
schedule to the FRESH START intervention arm [44]. For example, control participants
received the “Action Guide for Healthy Eating” brochure (National Institutes of Health) and
the “Just Move” brochure (American Heart Association); a complete listing of the brochures
is found in a published methods paper [44]. Current smokers in both study arms were mailed
the American Lung Association “Quitting for Life” brochure (2003PS96328).

Participant retention—Computer-assisted telephone interviews of 45 to 55 minutes each
were conducted at baseline and 1- and 2-year follow-ups. An excellent retention rate (90%)
at 2-year follow-up was observed, with 519 survivors completing the 1-year follow-up and
489 survivors completing the 2-year follow-up. Reasons for attrition across both years of the
study included participant withdrawal (7= 17), death (7= 8), familial illness (n=7), and
inability to reach the participant (7= 22). Attrition did not differ by sex or level of
education; however, ethnic minority participants had a significantly higher attrition rate than
Caucasian participants (16% vs. 9%, respectively, p=.02). In addition, the experimental
arm had a higher attrition rate than the control arm (13% vs. 7%, respectively, p=.02).

Dietary outcomes—The Diet History Questionnaire (DHQ) [49-50] assesses fat intake,
as well as consumption of many other foods and nutrients, during the past 12 months and
was modified to include regionally consumed foods (e.g., hominy, okra). The DHQ has
adequate reliability and validity [49-50]. Outcome variables for the present research
included the number of servings of F&V per day, the percentage of kcal from fat, and the
100-point Diet Quality Index-Revised score [31], with higher numbers indicating better diet
quality.

Physical activity—Participants completed the 7-day Physical Activity Recall (PAR)
[51-53], a valid measure of PA that has been used in several large-scale studies [51-52].
Total minutes per week of moderate to vigorous PA was the outcome variable for the
present research.

Self-efficacy—~Participants rated their self-efficacy in response to the question, “How sure
are you that you could (exercise at least 30 minutes a day at least 5 days a week; eat at least
5 servings of F&V per day; or eat a low-fat diet)?”” Descriptions of exercise, F&V servings,
and a low-fat diet were provided before each question (e.g., exercise: “Examples of exercise
are brisk walking, cycling, swimming, weight lifting, or other activities that get your heart
pounding or have you break out in a sweat and are NOT part of your normal activity on the
job™). Response options ranged from 1 (very unsure) to 5 (very sure). The items were
developed jointly by the 5-a-Day community research team and the NCI and validated
against larger sets of self-efficacy items [54-55]. The items also have been tested with
ethnically diverse samples, including African Americans in the Black Churches United for
Better Health project [56-57].
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Barriers—An author-constructed barriers questionnaire [44] assessed 16 common barriers
to PA, 12 common barriers to F&V consumption, and nine common barriers to adhering to a
low-fat diet. For each item, participants were asked to indicate “yes, it was a reason for them
not practicing goal behavior” or “no, it wasn’t a reason for them not practicing goal
behavior.”

Data Analysis

Results

We conducted multiple regression analyses to test for mediation using SPSS statistical
software (version 19.0; SPSS, Chicago, IL, USA). Assumptions of multiple regression were
evaluated using procedures outlined by Tabachnick and Fidell [58]. Skew and kurtosis
indices suggested that the PA data deviated from normality. Logarithmic transformation of
the PA data to reduce skewness and kurtosis did not alter the study findings; thus, results are
reported without transformation of the data. As recommended by Shrout and Bolger [59], a
bootstrap procedure was used to examine the significance of the indirect effects of
intervention condition on dietary outcomes via self-efficacy [60]. Bootstrapping is a
nonparametric resampling approach that offers an empirical approximation of the sampling
distributions of the indirect effect from the available data. Contrary to other widely used
mediation methods [61-62], the bootstrap procedure does not involve assumptions about the
shape of the distributions of the variables or the sampling distribution of the statistic. We
used a macro developed by Preacher and Hayes to create 5,000 bootstrap resamples [60].
Shrout and Bolger [59] suggested that researchers report the 95% confidence interval (Cl)
for the significance of mean indirect effects from bootstrap results. If the CI does not include
zero, then the indirect effect is considered statistically significant at the 0.05 level. Bias-
corrected and accelerated Cls are reported, as they have shown better performance under a
variety of assumptions than percentile Cls [63-64]. Moderated mediation analyses also were
conducted using a macro developed by Preacher and Hayes [65]. Specifically, gender and
age were examined as potential moderators of the relations between self-efficacy and dietary
outcomes.

The analysis of diet quality included data from all experimental participants who completed
the study (7= 236) because each participant received at least one dietary intervention
component (i.e., mailings to encourage F&V consumption, decreased fat intake, or both).
When examining the effects of group assignment on specific health behaviors, only data
from experimental participants who had received mailings targeting F&V intake (n= 111),
kcal from fat (7= 190), and PA (n= 171) were included in each analysis. Data from control
participants who completed the study were included in all analyses because the control arm
received materials that targeted all three lifestyle practices (increased F&V intake, fat
restriction, and PA). Intent-to-treat analyses were not conducted given the exploratory nature
of this secondary analysis.

Baseline values of the mediator and dependent variables were included as covariates in all
analyses; thus, the effects observed represent change during the study period. Changes in
self-efficacy from baseline to year 1 were analyzed as potential mediators of the
intervention’s effects on dietary outcomes at year 2. Demographic and medical variables
were not included as covariates because they did not vary by intervention condition at
baseline. Finally, multiple regression analyses were conducted across study conditions to
examine whether change in self-efficacy from baseline to year 1 predicted PA at year 2 as
well as potential relationships between barriers to goal behaviors and study outcomes.

Table 1 presents descriptive statistics and comparisons of mean scores at 2-year follow-up
for dietary outcomes and PA. Analyses are presented by outcome variable below, and
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unstandardized regression coefficients are reported. For each outcome, we first present the
main effect of group assignment at year 2 (see Table 1). Then we report relations between
group assignment and change in social cognitive factors (i.e., self-efficacy and barriers)
from baseline to year 1 (see Table 2). Next, we report the extent to which change in social
cognitive factors from baseline to year 1 predicted the outcome at year 2. Tests of mediation
are presented if group assignment and the potential mediator (e.g., change in self-efficacy)
were correlated with the outcome (see Figures 1a-b and 2). Finally, gender and age are
examined as potential moderators of the mediated effects.

Fruit and Vegetable Consumption

As previously reported [32], F&V intake did not significantly differ as a function of group
assignment at 2-year follow-up (see Table 1). Group assignment showed mixed associations
with changes in social cognitive factors related to F&V intake from baseline to year 1.
Specifically, experimental participants showed greater change in self-efficacy for F&V
intake than control participants, but did not differ from controls with regard to change in
barriers to F&V intake (see Table 2) [35]. In the current study, we examined whether change
in self-efficacy for F&V intake and change in barriers to F&V intake from baseline to year 1
predicted daily servings of F&V at year 2 when controlling for baseline levels of the
dependent variable. In the total sample, change in self-efficacy for F&YV intake was
positively associated with daily servings of F&V, B= .41, SE= .11, {488) = 3.72, p< .001,
and change in barriers to F&V intake was negatively associated with this outcome, B = -.25,
SE = .06, {488) = -.17, p< .001.

Next, we tested the hypothesis that change in self-efficacy for F&V intake would mediate
the relation between intervention condition and daily servings of F&V (see Figure 1a). This
model accounted for 38% of the variance in daily servings of F&V, A4, 359) =53.95, p<.
001. The effect of the intervention was attenuated by the mediator, and partial mediation
was suggested (mean indirect effect = .11, SE=.05, 95% CI = .03 to .23). Experimental
participants endorsed greater change in self-efficacy for F&V intake than did control
participants, which, in turn, was associated with more daily servings of F&V. Gender and
age did not significantly interact with change in self-efficacy for F&V intake to predict daily
servings of F&V.

Fat Restriction

As previously reported, the main effect of experimental condition was significant for
percentage of kcal from fat at 2 years post-baseline (see Table 1) [32]. Experimental
participants reported fewer calories from fat than control participants. Group assignment
showed mixed associations with changes in social cognitive factors related to fat restriction
from baseline to year 1. As found in Table 2, experimental participants showed greater
change in self-efficacy for fat restriction than control participants, but did not differ from
controls with regard to change in barriers to fat restriction [35]. In the present study, we
examined whether change in self-efficacy for fat restriction and change in barriers to fat
restriction from baseline to year 1 predicted the percentage of kcal from fat at year 2 when
controlling for baseline levels of the dependent variable. In the total sample, change in self-
efficacy for fat restriction was negatively associated with the percentage of kcal from fat, B
=-1.28, SE= .26, {488) = —-4.94, p< .001, and change in barriers to fat restriction was
positively associated with this outcome, B= .55, SE= .14, {488) = 3.88, p< .001.

Next, we evaluated the hypothesis that change in self-efficacy for fat restriction would
mediate the relation between intervention condition and the percentage of kcal from fat (see
Figure 1b). This model accounted for 24.5% of the variance in the percentage of kcal from
fat, A4, 438) = 35.46, p < .001. The effect of the intervention was attenuated by the
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mediator, and partial mediation was suggested (mean indirect effect = —.28, SE=.12, 95%
Cl =-.55to -.09). Experimental participants reported greater change in self-efficacy for fat
restriction than did control participants, which, in turn, was associated with a lower
percentage of kcal from fat. Gender and age did not significantly interact with change in
self-efficacy for fat restriction to predict the percentage of kcal from fat.

Global Diet Quality

Prior research found that the main effect of experimental condition was significant for global
diet quality at 2 years post-baseline (see Table 1) [32]. Experimental participants reported
better diet quality than control participants. In this study, we examined whether change in
self-efficacy for fat restriction and F&V intake and change in barriers to these dietary
practices from baseline to year 1 predicted diet quality at year 2 when controlling for
baseline diet quality. In the total sample, changes in self-efficacy for fat restriction and F&V
intake were positively associated with diet quality (self-efficacy for fat restriction: B=2.22,
SE = .43, {488) = 5.23, p<.001; self-efficacy for F&V intake: B=1.36, SE = .46, {488) =
2.99, p<.01), and changes in barriers to fat restriction and F&V intake were negatively
associated with diet quality (barriers to fat restriction: B=-.94, SE= .23, 488) =-4.01, p
< .001; barriers to F&V intake: B=-.60, SE = .25, {488) = -2.40, p< .05).

Next, we tested the hypothesis that changes in self-efficacy for fat restriction and self-
efficacy for F&V intake would mediate the association between the intervention and diet
quality (see Figure 2). The entire model accounted for 35.4% of the variance in diet quality,
F(6, 482) = 44.03, p< .001, and the effect of the intervention was attenuated by the
mediators. Results of the bootstrap procedure suggested that change in self-efficacy for fat
restriction partially mediated the intervention’s effect on diet quality (mean indirect effect
=.38, SE=.19, 95% CI = .08 to .84), whereas change in self-efficacy for F&V intake did not
(mean indirect effect = .09, SE=.09, 95% Cl = -.04 to .35).

Gender interacted with change in self-efficacy for fat restriction to predict diet quality (B =
1.76, SE= .79, (487) = 2.23, p < .05), which supported a moderated mediation model.
Specifically, results suggested that change in self-efficacy for fat restriction partially
mediated the association between intervention condition and diet quality for men (mean
indirect effect = .60, SE=.29, z=2.10, p< .05), but not for women (mean indirect effect = .
26, SE=.16, z=1.60, p=.11). Age did not significantly interact with change in self-
efficacy for fat restriction to predict diet quality.

Physical Activity

PA did not significantly differ as a function of group assignment at 2-year follow-up (see
Table 1). In addition, as previously reported, experimental participants did not differ from
control participants with regard to changes in self-efficacy for PA or barriers to PA from
baseline to year 1 (see Table 2) [35]. In the current study, we examined whether change in
self-efficacy for PA and change in barriers to PA from baseline to year 1 predicted total
minutes of PA per week at year 2 when controlling for baseline levels of PA. In the total
sample, change in self-efficacy for PA was positively correlated with total minutes of PA
per week, B=17.54, SE=5.95, (488) = 2.95, p< .01, and change in barriers to PA was
negatively correlated with this outcome, B=-7.02, SE = 3.45, {488) = -2.04, p< .05.

Discussion

This study evaluates whether change in self-efficacy accounts for the positive health
behavior outcomes of FRESH START, a diet and PA intervention for cancer survivors, at 2
years post-baseline. As hypothesized, change in self-efficacy for F&V intake partially
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explained the intervention’s effect on daily servings of F&V, and change in self-efficacy for
fat restriction partially explained the intervention’s effect on percentage of kcal from fat.
Also consistent with our hypothesis, change in self-efficacy for fat restriction partially
mediated the intervention’s effect on overall diet quality; however, this mediating effect was
only found for men. In addition, across gender groups, change in self-efficacy for F&V
intake did not mediate the intervention’s effect on diet quality. Our results replicate the
mediating effects of self-efficacy on F&V intake and fat restriction found at 1-year follow-
up [35] and extend these findings by suggesting that change in self-efficacy may play an
important role in the durability of dietary gains. Our findings are also consistent with those
of prior intervention trials that found support for the mediating effect of behavior-specific
self-efficacy on F&V intake in community-dwelling adults [40-42].

The present results in combination with prior research largely support the prediction derived
from Social Cognitive Theory that confidence in one’s ability to perform a behavior will
play a critical role in health behavior change [33-34]. The FRESH START intervention was
designed to increase self-efficacy by encouraging incremental goal setting with a focus on
overcoming barriers to lifestyle change and reinforcing participants’ progress toward
meeting their goals. Indeed, FRESH START participants reported positive changes in self-
efficacy for dietary practices that predicted long-term change in F&YV intake and fat
restriction. These durable dietary changes support the notion of a “teachable moment”
during which newly diagnosed cancer patients experience enhanced motivation to improve
health behaviors [66-68]. Change in behavior-specific self-efficacy, especially self-efficacy
for F&V intake, was less predictive of diet quality, which may reflect the varied food
patterns that comprise this global construct.

Results also suggested that change in self-efficacy for PA during the first year of the trial
and PA at 2-year follow-up did not vary by group assignment. The restricted range of self-
efficacy and the reliance on 1-week assessments of PA across time points may have limited
our ability to detect group differences in these variables. However, as hypothesized, a
positive association was found between change in self-efficacy for PA from baseline to year
1 and total minutes of PA per week at year 2. To date, formal tests of self-efficacy as a
mediator of PA interventions for healthy adolescents and adults have yielded mixed findings
[69-73]. However, positive associations between self-efficacy and PA over a 1 year time
period have been replicated across healthy adult samples [74-75]. The present results extend
these findings by showing that self-efficacy for PA predicted cancer survivors’ PA at 2-year
follow-up, though there was no evidence of mediation.

This study contributes to the limited literature on psychosocial mediators in diet and PA
intervention trials involving cancer survivors as well as maintenance of these behaviors. A
strength of the present analysis is the use of formal tests of mediation [60] with past beliefs
and behavior as covariates. Findings provide a reliable estimate of the impact of the
intervention on health beliefs and behavior due to the rigorous methods (e.g., randomization,
attention control condition) and low attrition rate (10%). Our trial extends prior research by
examining the role of self-efficacy in long-term dietary and PA outcomes of a mailed print
intervention. Scarce research has examined the extent to which self-efficacy and other
theory-driven factors predict health behavior maintenance in cancer survivors, a population
at increased risk for chronic diseases [4-8]. Instead, most trials have examined the short-term
effects of hospital-based or telephone-based programs on one health behavior. In addition,
this study enrolled a large sample of breast and prostate cancer survivors throughout North
America, whereas most studies have accrued smaller numbers of survivors of a single cancer
type at one institution.
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The present analysis is limited in that it does not comprehensively test Social Cognitive
Theory by including other social cognitive factors that may influence health behaviors (e.g.,
facilitators, outcome expectations, self-regulatory strategies, social support). We did,
however, find that changes in the number of barriers to goal behaviors from baseline to year
1 predicted study outcomes at year 2, although barriers did not vary by group assignment.
Future randomized health promotion studies should examine the relative contribution of
self-efficacy and other theory-driven variables to behavior change by prospectively
assessing intervention components [76]. Another potential limitation is the reliance on 1-
item measures of self-efficacy for fat restriction, F&V intake, and PA. These measures
assessed how sure respondents felt that they could perform goal behaviors on 5-point scales,
rather than their degree of confidence in overcoming specific barriers to goal behaviors on
11-point scales from 0% to 100%, as recommended by Bandura [77]. Although the method
of assessing self-efficacy in this study has been widely used to reduce respondent burden, it
may result in underestimations of effect sizes. Multi-item scales are more reliable and
capture greater variability in the construct than single-item scales. We also may have
obtained different findings regarding self-efficacy for PA if we had assessed the goal
behavior (i.e., 150+ minutes of exercise per week) rather than self-efficacy for exercising “at
least 30 minutes a day at least 5 days a week.” In addition, dietary and PA outcomes were
self-reported. Although self-reported dietary outcomes were strongly supported by
biomarker data (e.g., plasma alpha-carotene) from a 23% subsample at 1-year follow-up
[28], further collection of biomarker data would have been desirable. Furthermore, there is
no consensus with regard to clinically meaningful differences in self-efficacy and dietary
and PA outcomes. Research is needed to address this gap in the scientific literature. In
addition, only data from survivors who completed the study were included in the present
analyses. However, there was minimal attrition and the sample size yielded adequate
statistical power for examining the effect of the intervention on study outcomes [28]. It is
possible, however, that the study was underpowered to detect moderated mediation effects.
Simulation studies have found that bias-corrected and accelerated Cls, the approach used in
this study, showed particularly high power; however, research on power for moderated
mediation has been conducted under limited sets of conditions [65]. Finally, the lower
proportions of ethnic minorities, older adults, and individuals with lower levels of education
in this trial relative to the general population of cancer survivors should be noted. Further
research is needed to examine psychosocial mechanisms underlying the effects of health
promotion interventions with samples that are entirely representative of the population at
large.

The present findings suggest that self-efficacy plays an important role in long-term
adherence to healthy dietary practices among cancer survivors and that dietary interventions
for this population should be designed to enhance self-efficacy for healthy eating. Self-
efficacy may increase as survivors are encouraged to set specific, attainable goals and are
reinforced for steps toward goal attainment. ldentifying key psychosocial determinants of
long-term health behavior change is critical to the development of highly efficacious and
cost-effective health promotion interventions for the growing population of cancer survivors.
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Models depicting the effects of intervention condition (coded 0 = attention control, 1 =

FRESH START intervention) on dietary outcomes at year 2 and mediators at year 1,
adjusting for baseline mediator and dependent variables. Unstandardized regression

coefficients are reported. Standard errors are in parentheses. The coefficient in brackets is
from the model that did not include the mediator. Self-efficacy scores range from 1 to 5 with
higher scores indicating greater self-efficacy. F&V = fruits and vegetables. **p < .01. ***p

<.001.
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1.95 (.44)***
.19 (.08)*
[2.75 (.80)]***
Intervention Diet quality
condition
2.28 (\78)**
.18 (.08)* .53 (.46)
Self-efficacy for

eating more F&V

Figure2.

Model depicting the effects of intervention condition (coded 0 = attention control, 1 =
FRESH START intervention) on diet quality at year 2 and mediators at year 1, adjusting for
baseline mediator and dependent variables. Unstandardized regression coefficients are
reported. Standard errors are in parentheses. The coefficient in brackets is from the model
that did not include the mediator. Self-efficacy scores range from 1 to 5 with higher scores
indicating greater self-efficacy. Diet quality scores range from 0 to 100 with higher scores
indicating better diet quality. F&V = fruits and vegetables. *p < .05. **p < .01. ***p < .001.
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