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Abstract
Purpose—Declines in physical functioning (PF) among elderly cancer patients threaten quality of
life and the ability to maintain independence. Adherence to healthy lifestyle behaviors may prevent
functional decline.

Patients and Methods—Project Leading the Way in Exercise and Diet (LEAD), an intervention
development study of the Pepper Older Americans Independence Center, aimed to determine whether
breast and prostate cancer survivors (age 65+ years) assigned to a 6-month home-based diet and
exercise intervention experienced improvements in PF when compared with an attention control arm
receiving general health information. An accrual target was set at 420, and PF (Short Form-36
subscale), physical activity (Community Healthy Activities Models Program for Seniors), and diet
quality (index from 3-day recalls) were assessed at baseline and at 6 and 12 months (6 months after
intervention).
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Results—This developmental project did not achieve its accrual target (N = 182); however, PF
change scores were in the direction and of the magnitude projected. Baseline to 6-month change
scores in the intervention versus the control arms were as follows: PF, +3.1 v −0.5 (P = .23); physical
activity energy expenditure, +111 kcal/wk v −400 kcal/wk (P = .13); and diet quality index, +2.2 v
−2.9 (P = .003), respectively. Differences between arms diminished during the postintervention
period.

Conclusion—These findings suggest that home-based diet and exercise interventions hold promise
in improving lifestyle behaviors among older cancer survivors, changes that trend toward improved
PF. Future studies should incorporate larger sample sizes and interventions that sustain long-term
effects and also take into account secular trends; these efforts will require adequate planning and
resources to overcome the numerous barriers to intervening in this difficult to reach yet vulnerable
population.

INTRODUCTION
Currently, there are more than 10 million US cancer survivors, comprising 3% to 4% of the
American population;1 61% are at least 65 years old. Given trends in aging coupled with
increasing cure rates, unprecedented increases in the number of elderly cancer survivors are
forecasted.1-5

Although survivorship is celebrated, the impact of cancer is significant and associated with
several long-term health and psychosocial sequelae.2-6 Compared with others, cancer
survivors are at greater risk for other cancers, cardiovascular disease, osteoporosis, diabetes,
and accelerated functional decline.2-14

Baker et al7 compared 22,747 elderly cancer patients with an equal number of age-matched
controls and found that individuals diagnosed with cancer had significantly poorer Short
Form-36 (SF-36) health-related quality-of-life (QOL) scores, as well as poorer scores on each
of the eight subscales (all P < .001). Chirikos et al9 also found significant differences in SF-36
scores among breast cancer survivors compared with age- and work-matched controls (n =
210), and they conclude their cost analyses by reporting “the economic consequence of
functional impairment exacts an enormous toll each year on cancer survivors, their families,
and the American economy at large.” Previous studies mirror these findings and provide
consensus that cancer survivors experience long-term decrements in physical functioning (PF)
that threaten their ability to live independently.10-13 Although the exact mechanisms behind
decreased functional status among elders with cancer is unknown, the interaction of treatment,
age, and lifestyle factors is hypothesized because (1) most cancer patients experience decreased
function during treatment, but these losses appear temporary among the young and permanent
among the old15; and (2) because functional status is significantly better among elderly
survivors who are physically active and who adhere to a plant-based, low-fat diet.16

Lifestyle interventions that promote a healthy diet and exercise hold potential to positively
reorient the trajectory of functional decline.16,17 A study of 988 breast and prostate cancer
survivors found that most are sedentary and consume diets that are high in fat and low in fruits
and vegetables (F&V), thus placing them at increased risk for comorbid disease.18 Despite
poor habits, most survivors are interested in diet-related (85%) and exercise-related (83%)
interventions;18 this interest is especially keen among newly diagnosed patients, and may
represent a teachable moment.17,19 However, issues surrounding transportation are reported
as a barrier to program participation, especially among older cancer survivors, thus establishing
the need for home-based approaches.2,17,18

We explored whether a home-based diet and exercise program of telephone counseling and
mailed materials would improve lifestyle behaviors among breast and prostate cancer survivors

Demark-Wahnefried et al. Page 2

J Clin Oncol. Author manuscript; available in PMC 2007 July 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



and whether these potential improvements ultimately enhanced PF. The study, Project Leading
the Way in Exercise and Diet (LEAD), was an intervention development study of the Duke
Pepper Older Americans Independence Center.20

PATIENTS AND METHODS
A description of the trial design was published previously.20 However, a brief summary
follows.

Eligibility and Patient Accrual
Locoregionally staged breast and prostate cancer patients, who were aged ≥ 65 years old and
within 18 months of diagnosis, were ascertained primarily from 13 hospital registries within
North Carolina. Permission to contact patients was sought from oncology-care physicians, and
letters of invitation were mailed to individuals approved for contact (Fig 1). Patients interested
in participating were instructed to sign an enclosed consent form and complete a screening
survey designed to exclude individuals who (1) had conditions that precluded unsupervised
exercise (uncontrolled congestive heart failure or angina, recent myocardial infarction, or
breathing difficulties requiring oxygen use or hospitalization; the use of a mobility aid other
than a cane; or plans to have hip or knee replacement) or a high F&V diet (kidney failure or
chronic warfarin use); (2) had progressive malignant disease or additional primary tumors; (3)
were unable to participate fully in the telephone counseling or mailed material interventions
(severe hearing or speaking impairments, inability to speak/write English, or mental
incompetence); (4) reported less than two PF deficits,15,21 (unlikely to experience change in
PF); or (5) were already routinely exercising or adhering to a low-fat, high F&V diet.

Baseline Measures
Eligible patients participated in a three-part computer-assisted telephone interview that
ascertained the following: (1) Diet Quality Index from 3-day dietary recalls (NDS version
4.05-33; Nutrition Coordinating Center, Minneapolis, MN)22-24; (2) physical activity
(Community Healthy Activities Models Program for Seniors [CHAMPS])25; (3) functional
status (SF-36 Physical Function Subscale,21 with four appended items from Satariano et al;
15); (4) QOL (Functional Assessment of Cancer Therapy Breast/Prostate)26,27; (5) perceived
health28; (6) risk for depression (Center for Epidemiologic Studies of Depression Index)29;
(7) comorbidity (Older Americans Resources and Services Index)30; (8) subjective and
instrumental social support (Duke Social Support Index)31; (9) social desirability32; (10) self-
efficacy and stage of readiness for dietary and exercise change33,34; and (11)
sociodemographic factors. Patients residing within 60 miles of Duke were asked to report for
clinically assessed heights, weights, and PF testing (further description in Appendix A).35

Random Assignment and Intervention
Eligible participants were block randomly assigned to study arms according to sex, race (white
v nonwhite), and stage of readiness to pursue lifestyle change (precontemplation v
contemplation/preparation).36-38 The treatment arm received telephone counseling and
tailored print materials aimed at increased exercise and an improved overall diet (increased
diet diversity with increased F&Vs and whole grains; decreased total fat, saturated fat, and
cholesterol; and adequate iron and calcium), and the control arm received general health
counseling and materials. Both interventions included 12 bimonthly 20- to 30-minute sessions
over a 6-month period (see published methods article).20
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Follow-Up Measures
Follow-up telephone surveys occurred at 6 and 12 months. Measures performed at baseline
largely were repeated and appended with items assessing adverse events and process data.

Power Calculations and Statistical Analysis
A sample size of 420 participants (210 per arm) was established for this trial based on the
following assumptions: (1) the attention control arm would experience no change in PF
(primary end point) over time; (2) homogeneity of variances; and (3) the home-based
intervention would achieve approximately half of the effect size observed by Morey et al39 in
a more intensive, clinic-based intervention of similar content and conducted in a similar
population. Two-tailed tests with α = .05 and 80% power were assumed with no adjustment
for tests of multiple outcomes.

Mixed-model repeated measures analysis was used to assess differences between the change
in the two arms over time controlling for the baseline value of the outcome of interest and
marital status, smoking status, age at diagnosis, sex, educational attainment, and social
desirability.40,41 Before analysis, the normality of the measures was assessed, and
transformations were used if necessary. Correlations were explored between self-reported data
(body mass index [BMI] and reported limitations to walking several blocks or walking over a
mile [SF-36 items]) and in-person measures (BMI and 6-minute walk testing).

RESULTS
Over 3,000 prostate and breast cancer patients were identified by cancer registries for this
study, of whom 74% had sufficient data to enable contact (Fig 1). Permission was granted to
contact 84% of the patients, and most patient addresses were accurate (99%). Of the 2,010
contactable patients, consent forms and screeners were returned by 688 respondents (34%
response rate). Respondents, compared with nonrespondents, were significantly younger (71.4
∓ 5.0 v 73.0 ∓ 5.9 years, respectively; P < .0001), more proximal to diagnosis (10.8 ∓ 4.9 v
11.3 ∓ 5.8 months, respectively; P = .048), and more likely to be white (83% v 75%,
respectively; P < .0001) and male (53% v 42%, respectively; P < .0001). Only 26% of
respondents were eligible, with reasons for ineligibility as follows: conditions precluding
unsupervised exercise (13%) or high intakes of F&Vs (19%) and/or conditions limiting the
effectiveness of the intervention or ability to observe positive change in functional status, such
as inability to read English or carry on normal telephone conversations (4%), current adherence
to regular exercise (54%) or a healthy diet (11%), and/or reports of less than two PF limitations
(31%). The cumulative effects of these factors resulted in our inability to meet the accrual
target of 420 participants during the time and funding available for the study. To bolster accrual,
we considered relaxing eligibility criteria to include exercisers and those with fewer functional
limitations, but this strategy was dismissed because of threat of diminished effects.16,20

Of the 182 participants enrolled, most were of upper socioeconomic status, female, white, and
married (Table 1). Although moderate numbers of comorbid conditions and functional
limitations were reported, participants' perceived health and QOL tended to be good, and risk
for depression was low. Few were current smokers; however, because of the selection criteria,
most were sedentary and consumed suboptimal diets. No participants were underweight (BMI
< 18.5), and 71% were overweight or obese (BMI ≥ 25.0). Most participants seemed ready to
undertake changes in their diet and exercise behaviors and reported high levels of confidence
in pursuing dietary and exercise goals, although readiness and confidence were higher for
undertaking dietary change than for exercise (P = .0001/test for symmetry). At baseline, no
significant differences were detected between study arms.

Demark-Wahnefried et al. Page 4

J Clin Oncol. Author manuscript; available in PMC 2007 July 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Print materials were distributed to all participants, and 168 completed all 12 telephone
counseling sessions during the 6-month study period (7.7% dropout rate). Twelve-month
follow-up data were obtained on 160 participants (cumulative 12.1% dropout rate). Reasons
for dropout included lack of interest (n = 8), death (n = 6), illness (n = 5), and loss to follow-
up (n = 3). No differences in attrition were observed between the study arms, and attrition was
not related to age, race, or sex. No differences were noted between arms with regard to the
number or level of adverse events.

Baseline and follow-up data for PF are depicted in Figure 2. Significant correlations were
observed between the clinically administered 6-minute walk test and responses to the SF-36
items regarding difficulty in walking several blocks and walking over a mile (r = 0.54; all P
< .0004), thus supporting the validity of self-reported data. Figure 2 also illustrates comparative
change in diet and exercise behaviors and QOL. Baseline versus 6-month data suggest that the
intervention was associated with a statistically significant improvement in diet quality (P < .
003) and nonsignificant changes in other domains. Recidivism, although not significant (all
P > .05), occurred from 6 to 12 months in each of these domains, except for QOL, where
sustained increases in both arms were observed.

Baseline and follow-up data for other end points are listed in Table 2. The intervention arm
experienced significant improvements in self-efficacy for exercise and exercise frequency
tracked with weekly energy expenditure. No such changes were detected in readiness to
exercise measures. Although overall diet quality improved with the intervention, no significant
changes in specific food groups or dietary constituents were observed, and no significant
changes were seen from high baseline levels of self-efficacy or stage of readiness to pursue a
healthy diet.

Similar to QOL, which improved and stabilized at higher levels in both the intervention and
control arms, scores for depression decreased in both arms and stabilized at lower levels,
although differences did not reach significance. Weight status was fairly stable; the intervention
arm reported a 0.1-unit decrease in BMI, and the attention control arm experienced a 0.4-unit
increase during the study period. Excellent agreement was observed between BMIs calculated
from self-reported weights and heights and those obtained via clinical assessments (interclass
coefficient = 0.98).

DISCUSSION
To our knowledge, this is the first study to assess the impact of a home-based diet and exercise
intervention on PF among elderly cancer survivors. In designing this study, we hypothesized
that the intervention would achieve roughly half of the effect size observed by Morey et al39
in a more intensive, clinic-based study in a similar population. The forecasted effect size, a
standard deviation (SD) of 0.23 in the change scores between the two arms, was close to that
observed (SD = 0.19). This value is comparable to differences in PF scores observed between
cancer patients and healthy age- and race-matched controls (SD = 0.22)7 and reported in other
research as clinically significant (eg, abatement of a migraine headache, SD = 0.2142).
However, we did not achieve our targeted accrual and were unable to declare this difference
as statistically significant. Therefore, we join a host of underpowered trials, although our
grounds (insufficient recruitment) differ from other trials (inaccurate projection).43-45 With
a sample size of 182 participants, we would have required an SD of 0.35 to be 80% powered
to declare statistical significance. Nonetheless, the strong trends observed in Project LEAD
suggest that interventions that potentially improve PF warrant further exploration because
functional decline exerts a major impact on older patients' QOL and health care costs related
to supportive assistance.9 Thus, the findings of this study provide a basis by which to estimate
statistical power for future research and provide preliminary evidence that home-based

Demark-Wahnefried et al. Page 5

J Clin Oncol. Author manuscript; available in PMC 2007 July 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



interventions may work within this hard to reach, vulnerable, and rapidly expanding
population. The minimal attrition noted throughout this 12-month study also suggests that such
interventions would likely be well received, although our low dropout rate and significant
dietary change could be influenced by the socially advantaged and highly motivated nature of
our sample.

This home-based intervention, which addressed dietary change in several domains, resulted in
significant pre- to postintervention improvements in diet quality; these changes were not
statistically significant for individual nutrients or food groups, but they cumulatively
contributed to an overall improved diet. Although the intervention did not produce changes in
physical activity that achieved statistical significance, it is possible that the CHAMPS
instrument, which categorizes weekly activity into blocks of time, lacked sensitivity to detect
modest increases in exercise. For example, an increase of two 20-minute exercise sessions per
week over baseline would not be detected using the CHAMPS. Thus, future intervention studies
may include CHAMPS categories of physical activity but also collect continuous (minutes of
physical activity) data as well. Of note, a statistically significant increase in self-efficacy for
exercise was observed among members of the intervention arm, suggesting that improvements
in exercise behavior are mediated through this construct.33 Changes in self-efficacy or stage
of readiness were not observed with respect to diet, which is a finding that may be explained
by high baseline levels suggesting a ceiling effect. Given that our dietary intervention included
both additive (encouragement to consume diverse diets with more F&Vs and whole grains)
and reductive (encouragement to limit consumption of fat, saturated fat, and cholesterol)
strategies to improve diet quality, our attempt to measure self-efficacy and stage of readiness
for consuming a globally improved diet may have failed. Future studies may be better served
by assessing these measures on individual domain-specific factors (eg, dietary fat, F&V, whole
grains, and so on), rather than assessing healthy diet as a whole.

At the 12-month interview, differences between study arms diminished for PF, diet quality,
and physical activity. Recidivism with fat-restricted diets (a large component of diet quality)
and exercise interventions is a historic problem,43-45 and potential solutions usually involve
increases in intervention intensity and frequency of contact. Previous studies also suggest that
changes in lifestyle behaviors require continuous adherence for roughly 6 months before they
become in-grained,34 thus extending the intervention period to allow for continued support
once individuals have adopted new behaviors may increase the likelihood of durable effects.
That being said, it may be unrealistic to expect stability over time46-48 because gradual
declines in PF, physical activity, and diet quality are notable in longitudinal studies of aging
populations.49-51 Therefore, the design of future trials should consider interim measures to
control for secular trends.

Data related to QOL and depression were consistent and suggest that both interventions
improved psychosocial well-being. Although these improvements may be an artifact of our
highly motivated, socially advantaged sample, these results reinforce the need for an attention
control when psychosocial outcomes are considered.

Perhaps the most valuable findings of this intervention development study relate to issues of
feasibility and the potential for conducting such research on a larger scale. Lessons learned
appear in the following paragraphs and may provide useful information to researchers who
plan to pursue similar studies.

Patients ascertained from cancer registries often do not have complete data to allow for patient
contact, especially if physician permission for contact is a proviso for institutional review board
approval. In our experience, 26% of patients were not able to be contacted because of missing
physician information.
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Physician permission to contact patients was denied for 16% of patients, with concern regarding
the Health Insurance Portability and Accountability Act as the most frequently cited reason for
nonparticipation, even though the protocol met Health Insurance Portability and Accountability
Act standards.52

A response rate of approximately 34% was noted for this home-based diet and exercise
intervention that targeted newly diagnosed elderly breast and prostate cancer survivors. Levels
of interest were greater among whites and males and those who were younger and more
proximal to diagnosis. However, most of those expressing an interest already reported regular
exercise (54%), and 11% followed healthy diets. With recent findings indicating that only
24.9% of elderly cancer survivors are physically active,53 it is clear that our recruitment efforts
yielded a biased sample. Thus, strategies are necessary to increase receptivity for diet and
exercise interventions among cancer survivors who need and could benefit from such
interventions. Oncologists could provide valuable assistance by supporting healthful lifestyle
change.17 Future trials also need to budget adequate resources to accrue this population, which
is acknowledged as hard to reach.54

Most (68%) newly diagnosed breast and prostate cancer survivors interested in participating
in home-based diet and exercise interventions report no contraindications to unsupervised
physical activity or an F&V–rich diet. Furthermore, the lack of differences noted between arms
regarding adverse events suggests that, with appropriate screening, such interventions are safe.

High levels of agreement were noted between self-reported and clinically assessed BMIs, and
significant correlations existed between self-reported walking items of the SF-36 and clinically
assessed 6-minute walk tests. These findings provide evidence that telephone interviews
performed in elderly populations yield valid information.

The low rate of attrition suggests that home-based lifestyle intervention studies are well-
accepted among elderly cancer survivors. However, the recidivism observed in behavioral end
points suggests a need for further research in developing interventions that produce durable
effects.

Thus, Project LEAD provides valuable information. First, its process data can help inform
other intervention trials that target older cancer survivors. Second, data suggest that home-
based diet and exercise interventions can be safely delivered and improve lifestyle behaviors,
which ultimately may improve PF. Given that Project LEAD is an initial foray into home-based
lifestyle interventions among elderly cancer survivors, its approach holds promise and beckons
for more research in this area, research aimed at producing durable improvements in behavior
and function and that is adequately resourced to ensure accrual of this vulnerable and difficult
to reach population.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Fig 1.
Study schema.
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Fig 2.
Baseline and follow-up data for physical functioning, change in diet and exercise behaviors,
and quality of life. FACT-G, Functional Assessment of Cancer Therapy–General.
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Table 1
Characteristics of the Study Sample

Intervention Arm (n = 89) Attention Control Arm (n = 93)

Characteristic No. % No. %

Age, years
 Mean 71.5 71.9
 SD 4.4 5.6
 Range 65-86 65-91
Race
 White 73 82.0 77 82.8
 African American 13 14.6 14 15.0
 Other/unknown  3  3.4  2  2.2
Education
 < High school 10 11.2  9  9.7
 High school graduate 16 18.0 25 26.9
 > High school 63 70.8 59 63.4
Income < $12,000/year  9 10.1  8  8.6
Marital status: married 58 65.2 71 76.3
Type of cancer
 Breast 51 57.3 53 57.0
 Prostate 38 42.7 40 43.0
No. of comorbid conditions
 Mean 3.6 3.6
 SD 2.1 2.1
Perceived health
 Excellent/very good 35 39.4 37 40.2
 Good 34 38.2 43 46.7
 Fair/poor 20 22.5 12 13.1
Risk for depression score, CES-D
 Mean 2.6 2.3
 SD 3.3 3.2
Quality of Life FACT-G score
 Mean 88.2 90.4
 SD 14.4 11.0
 Range 46-108 39-108
Smoking status: current smoker 12 13.5  5  5.4
BMI, kg/m2

 Mean 27.7 28.3
 SD 5.3 5.3
Exercise energy expenditure, kcal/wk
 Mean 1,882 2,104
 SD 1,916 1,735
Stage of readiness for exercise*
 Precontemplation 20 22.5 22 23.6
 Contemplation/preparation 69 77.5 71 76.3
Self-efficacy for exercise*
 Not at all/somewhat confident 58 65.2 53 57.0
 Very/extremely confident 31 34.8 40 43.0
Diet Quality Index
 Mean 67.6 67.5
 SD 12.2 12.6
 Range 34.1-91.3 27.2-92.7
Stage of readiness to eat a healthy diet†
 Precontemplation  9 10.1  9  9.7
 Contemplation/preparation/action 80 89.9 84 90.3
Self-efficacy to eat a healthy diet*
 Not at all/somewhat confident 28 31.5 26 28.3
 Very/extremely confident 61 68.5 66 71.7
SF-36 Physical Function Subscale score
 Mean 67.6 69.0
 SD 22.3 20.0
 Range 5-95 10-95

Abbreviations: SD, standard deviation; CES-D, Center for Epidemiologic Studies of Depression Index; FACT-G, Functional Assessment of Cancer
Therapy–General; BMI, body mass index; SF-36, Short Form-36.

*
To exercise 30 minutes 3 times a week.

†
To follow a healthy diet low in fat and high in fruits and vegetables and whole grains (examples provided).

J Clin Oncol. Author manuscript; available in PMC 2007 July 20.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Demark-Wahnefried et al. Page 14

Table 2
Changes in Other Outcome Measures Over Time Between the Intervention and Attention Control Arms

Intervention Arm Attention Control Arm
P (intervention v attention

control)

Measure
Baseline
(n = 89)

6
Months
(n = 82)

12
Months
(n = 77)

Baseline
(n = 93)

6
Months
(n = 86)

12
Months
(n = 83) 6 Months 12 Months

Exercise frequency, sessions/
wk

.22 .94

 Mean  9.9 10.9  9.7 11.5 10.1 10.3
 SD  8.0  8.3  6.9  8.1  6.3  7.5
Self-efficacy to exercise at
least 30 minutes 3 times a
week, %

 .0074 .46

 Not at all sure 36.0 25.9 33.3 23.6 34.5 36.3
 A little sure 14.6  7.4 14.7 24.7 17.9 11.3
 Somewhat sure 14.6 17.3 14.7  9.0 10.7 11.3
 Very sure 21.4 16.1 13.3 27.0 14.3 18.8
 Extremely sure 13.5 33.3 24.0 15.7 22.6 22.5
Readiness to exercise, % .15 .90
 Precontemplative 22.5 23.2 39.0 23.6 36.1 44.6
 Contemplative  5.6  2.4  6.5  4.3  5.8  2.4
 In preparation 71.9 74.4 54.5 72.0 58.1 74.4
% kcal from fat .45 .48
 Mean 31.3 29.8 30.8 31.5 30.3 31.5
 SD  7.2  6.8  6.7  7.0  6.9  7.5
F&V, servings/d .16 .70
 Mean  3.8  3.6  3.5  3.8  3.2  3.6
 SD  2.0  2.0  2.1  2.2  1.8  2.1
Self-efficacy to eat a healthy
diet, %

.88 .82

 Not at all sure  4.5  1.3  2.6  2.2  1.2  1.2
 A little sure  2.3  3.8  1.3  9.8  5.8  4.8
 Somewhat sure 24.7 21.3 22.1 16.3 20.9 18.1
 Very sure 43.8 55.0 57.1 46.7 51.2 54.2
 Extremely sure 24.7 18.8 16.9 25.0 20.9 21.7
Readiness to eat a healthy
diet, %

.61 .50

 Precontemplative 10.1  9.8 19.5  9.7 15.1 16.9
 Contemplative 84.3 89.0 72.7 79.6 79.1 79.5
 In preparation  5.6  1.2  7.8  10.7  5.8  3.6
BMI .97 .19
 Mean 27.7 27.6 27.6 28.3 28.3 28.7
 SD  5.3  5.3  5.2  5.3  5.0  5.2
Depression, CES-D score .55 .74
 Mean  2.6  2.2  2.2  2.3  2.2  1.7
 SD  3.3  2.6  2.8  3.2  2.6  2.4

NOTE. All models use mixed models assuming continuous normal distribution and controlling for baseline value of the outcome and baseline marital
status, smoking status, age at diagnosis, sex, race, educational attainment, and social desirability score.

Abbreviations: SD, standard deviation; F&V, fruits and vegetables; BMI, body mass index; CES-D, Center for Epidemiologic Studies of Depression
Index.
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