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Abstract

Background—Physical activity (PA) and healthy eating (HE) are important behaviors to
encourage in breast cancer survivors (BCS). We examined associations between various factors
and barriers to PA (BPA) and barriers to HE (BHE), as well as relationships between barriers and
body mass index (BMI) in younger BCS.

Methods—Self-reported data from 162 BCS (mean age 48 years) were used. BPA were assessed
with a 21-item scale and BHE with a 19-item scale. Participants were classified as high or low on
each scale. Sociodemographic, medical, and psychosocial characteristics were compared by
high/low barriers. Correlates of continuous BPA and BHE were assessed as were associations
between BHE, BPA and BMI.

Results—61% of participants were characterized as having low BHE and low BPA; 12% were
high for both. High BHE/High BPA participants had the least favorable scores for depression,
perceived stress, social support, fatigue, bladder control, and weight problems. Factors associated
with BHE were lower education, higher perceived stress, and more severe weight problems.
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Factors associated with BPA were more severe bladder control problems and lower physical well-
being. Higher BHE and BPA were significantly and uniquely associated with higher BMI,
controlling for covariates.

Conclusions—Several biopsychosocial factors (e.g., depression, stress, fatigue) characterize
young BCS who experience barriers to both HE and PA. The correlates of BHE and BPA are
distinct. Both BHE and BPA are associated with BMI. These results should be considered in
designing interventions for younger women with breast cancer.
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INTRODUCTION

Breast cancer survivors (BCS) constitute the largest segment of female cancer survivors [1].
Most early stage breast cancer patients have a life expectancy similar to age-matched
women [2], and there is need to reduce their risk for comorbid conditions and secondary
cancers. This is particularly true for younger BCS (i.e., 50 years or younger), for whom
several decades of additional survival is anticipated. In a recent systematic review, we
identified substantial rates of anxiety and depressive symptoms among younger BCS, along
with fertility concerns, menopausal symptoms, and weight gain [3].

Weight gain is of particular concern for BCS, in that excess body weight is a risk factor for
cancer recurrence [4]. Younger women may be at increased risk for weight gain as they are
more likely to experience premature menopause, induced by adjuvant chemotherapy [5]. In
addition, some evidence shows that the association between weight gain after diagnosis and
breast cancer survival is greater in pre-menopausal women than in post-menopausal
survivors [6].

A recent meta-analysis demonstrated that higher physical activity (PA) was associated with
reduced breast cancer-specific mortality as well as overall mortality in BCS [7]. In a
previous study in young BCS [8], we found an association between higher levels of PA and
lower BMI and blood pressure, as well as higher physical functioning and energy levels.
However, participants reported lower levels of PA than was shown in a similar sample of
women without cancer, suggesting a need to help young survivors increase PA. In our
systematic review [3], we also found that lack of PA and weight gain are common in young
BCS. Research linking dietary intake to improved outcomes in survivors is less clear, though
there is some evidence to show that reducing fat and alcohol consumption as well as
increasing intake of fruits, vegetables, and other sources of dietary fiber such as whole
grains may be beneficial [9,10].

Despite the importance of weight and PA as factors influencing mortality after breast cancer,
little is known about the barriers to maintaining normal weight and increasing PA in this
setting. We initiated the After Breast Cancer (ABC) study to identify behavioral and
lifestyle risk factors for obesity and physical inactivity in younger BCS that would be
relevant for future intervention development. This paper presents the results of a cross-
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sectional survey that examined a variety of domains (health-related quality of life, medical
and treatment variables, weight and health behaviors), in addition to perceived barriers to
PA and healthy eating (HE). The specific questions addressed in this paper are: 1) What are
the perceived barriers to HE and PA in young BCS and how do women vary by barrier
status?; 2) How do the demographic, medical, and psychosocial factors associated with
barriers for PA and HE differ?; and 3) Do the perceived barriers to HE and PA contribute to
higher body mass index (BMI) independent of other factors related to high BMI in this
population?

METHODS

Participants and Recruitment

Measures

Study recruitment began in 2009, using the UCLA Health System tumor registry to identify
potentially eligible breast cancer patients diagnosed between 2003-2007. Eligibility criteria
were: stage 1, 2, or 3 breast cancer diagnosed at age < 50 years; currently alive and disease
free; > 1 year post-initial cancer diagnosis; > 6 months after cancer treatment (i.e.,
completed chemotherapy and/or radiation, but could be receiving endocrine therapy); agreed
to complete survey; ability to read and write English; female; provides informed consent.

Invitation letters were mailed to potential subjects, who were asked to return a mailed
response form indicating their interest in participating. Trained research staff screened
potential participants via telephone. Eligible participants were mailed consent forms and
questionnaire packets to complete and return in postage paid envelopes, and reminder calls
were made to return questionnaires. Non-respondents received a second mailing and
additional contact by phone to explain the study and screen for eligibility. The study was
approved by the UCLA Institutional Review Board and written consent was obtained from
each participant.

Demographic and Medical Characteristics—were assessed with questions used in
prior studies [11,12] (see Table 1 for all variables). Current chronic conditions were
assessed using a checklist of 13 conditions. Current height (in feet and inches) as well as
current weight and weight (Ibs) at diagnosis were assessed via self-report. BMI was
calculated in kg/m2. Menstrual history was measured via a series of questions used
previously [11].

Quality of Life and Symptoms—Depressive symptoms over the last week were
assessed using the Center for Epidemiologic Studies Depression (CES-D) Scale [13].
Perceived stress over the last month was measured with the Perceived Stress Scale (PSS) 10-
item version [14]. An 8-item version of the MOS Social Support Survey [15] was used to
assess social support. Fatigue severity over the past week was measured with the Fatigue
Symptom Inventory (FSI), which was developed for and validated in cancer patients
[16-18]. Health-related quality of life (HRQL) over the past month was assessed with the
MOS 12-Item Health Survey Short Form (SF-12)[19] yielding two subscales: Physical
Component Summary (PCS) and Mental Component Summary (MCS), with normative data
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available for the general population, and individuals with chronic conditions. These scales
have been widely used in studies of BCS [3,8,11,12]. Breast cancer-related symptoms were
measured with the Breast Cancer Prevention Trial (BCPT) Symptom Scales [20].

Barriers to Physical Activity and Healthy Eating—Perceived barriers to PA (BPA)
were measured by a 21-item scale adapted and used by Rogers et al. in both breast cancer
patients [21] and survivors [22]. Participants rated how often a list of barriers “interfered
with your plan to exercise in the past month” and responses were: 1=Never, 2=Rarely,
3=Sometimes, 4= Often, or 5=Very Often. The individual items are listed in Table 2. A
mean score was calculated by dividing the overall sum by the number of items, with a higher
score indicating higher perceived BPA. Cronbach's alpha for the scale was 0.91.

Perceived barriers to HE (BHE) were assessed by a scale developed for this study to parallel
the Rogers scale. A list of 19 barriers to HE were adapted from an existing intervention
checklist [23], and used the same Likert scale format as the BPA scale, with the same
instructions. The individual items are listed in Table 2. A mean score was calculated by
dividing the overall sum by the number of items, with a higher score indicating higher BHE.
Cronbach's alpha for the scale was 0.86.

Data analysis

Descriptive Comparisons—With the goal of distinguishing between women for whom
BHE and BPA were largely absent from those who experienced barriers with some
regularity, we categorized participants as having “low” barriers if their mean response was
2.49 or lower (out of 5) on each scale, corresponding to a response of “never” or “rarely.”
Conversely, “high” barriers were identified as a mean response of 2.5 or higher,
corresponding to “sometimes,” “often,” or “very often.” Participants were then further
grouped as: 1) Low BPA, Low BHE (or Low/Low), 2) High BPA, Low BHE, 3) Low BPA,
High BHE, and 4) High BPA, High BHE (or High/High), and examined for relationships
with medical, demographic or psychosocial characteristics. Participant characteristics were
compared by barrier groupings using analysis of variance (ANOVA) for continuous
variables with Tukey's test for post-hoc comparisons. Chi-square tests were conducted for
categorical variables and post-hoc comparisons were explored for significant variables using
chi-square tests comparing groups pairwise.

Multivariable Modeling

Correlates of BPA and BHE: Psychosocial and HRQL measures were included in the
model based on their bivariate relationships with either the BPA or BHE scale score.
Pearson correlations were used for continuous variables and chi-square tests were used for
categorical variables with the low vs. high categorizations of the 2 barrier scales.
Independent variables were selected for inclusion in multivariate regression models if the
Pearson correlation exceeded 0.30 or the chi-square test p-value was less than 0.10. Relevant
medical and demographic covariates were selected as control variables in the models and
included current age, ethnicity (white vs. not white), has children (yes vs. no), married or
living as married (yes vs. no), four year college graduate or more (yes vs. no), cormorbid
conditions (yes vs. no), had radiation therapy only (yes vs. no), had chemotherapy only (yes

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 February 06.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Ventura et al.

RESULTS

Page 5

vs. no), had both radiation and chemotherapy (yes vs. no), and currently receiving endocrine
therapy (yes vs. no). Multivariable models were built for BPA and BHE. If an independent
variable was significantly associated with either BPA or BHE bivariately, it was included in
the models for both BPA and BHE, so that potential predictors of the two scales could be
compared.

The second set of multivariable models was created to assess whether BPA and/or BHE
were associated with BMI. The same medical and demographic variables were included in
the BMI models, and identical criteria were used for selection of potential psychosocial and
quality life variables for inclusion in the models. For chi-square tests of bivariate
associations, a categorization of normal weight (BMI<25) vs. overweight/obese (BMI1>25)
participants was used. Three separate multivariable models with BMI as the dependent
variable were fitted: 1) BMI was regressed on BHE, controlling for relevant covariates; 2)
BMI was regressed on BPA in a similar fashion; and 3) BMI was regressed on both BHE
and BPA, and an F test was employed to test for the joint significance of including both
BHE and BPA in the same model.

Statistical analyses were conducted using SPSS version 20 (IBM SPSS Statistics, Chicago:
IBM Corporation).

Recruitment Results and Patient Characteristics

Study recruitment results are presented in Figure 1. Invitation letters were mailed to 476
potential participants, with contact available among 320 (67% of total), and 288 of 320
being eligible (90%). Among the eligible women, 233 (81%) were interested in participating
and they were mailed the study questionnaire. 164 completed the questionnaires (57% of the
eligible women), which is similar to response rates in previous studies [3,24]. There were no
significant differences in current age, race/ethnicity, stage at diagnosis, type of surgery, or
tumor characteristics between the responders (n=164) and non-responders (n=312) (data not
shown). Of the 164 participants, 162 had complete responses for both the BHE and BPA
scales and were included in analyses.

Table 1 provides demographic and medical characteristics of the study participants. The
average age was 48 years (range 28-56), and most were white (69%). The average time since
diagnosis was 3.4 years. Over half of the women received both chemotherapy and radiation,
and 61% were receiving endocrine therapy at the time of survey. The majority were post-
menopausal at survey and about half reported that they had become menopausal during the
course of their cancer treatment. Nearly 40% were categorized as overweight or obese based
on their current BMI.

Barriers to Physical Activity and Barriers to Healthy Eating

Table 2 shows the individual items from each of the barrier scales. The frequency with
which each item was endorsed is displayed in each row. The three most highly endorsed
BHEs were “Holidays and special occasions are a problem,” “I feel like eating whatever |
want,” and “High fat foods taste better.” These three barriers each had a mean score of 2.9
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(out of 5). The three BPAs with the highest mean scores were “Lack of time” (3.2), “Lack of
self-discipline (3.1), and “Fatigue (or lack of energy)” (3.0).

The mean sum of response on the BPA scale was 45.7 (SD 14.5) on the 21 items (minimum
21, max 93) corresponding to an average response of 2.2 per item. The mean sum of
response on the BHE scale was 38.7 (SD 10.8) on the 19 items, (minimum 19, maximum
71), corresponding to a mean response of 2.0 per item. Sixty-one percent of the participants
were classified as low BPA and low BHE, 18% as high BPA and low BHE, 9% as low BPA
and high BHE, and 12% as high BPA and high BHE. The distribution of these groupings is
graphically displayed in Figure 2. There was a strong correlation between BPA and BHE
(r=0.44, p<0.0001).

Because little was known about which women might be most likely to report BPA or BHE,
we first examined the relationship of key characteristics to BPA and BHE scores in the four
groups (Table 1). No demographic differences were noted among the groups; however,
women in the High/High group were more likely to be currently heavier (p=0.001), and
were heavier at diagnosis (p=0.002). There was also a significant difference in menopausal
status with the Low PA/High HE group having the highest percentage of pre-menopausal
women.

Several of the HRQL and symptom scales were significantly associated with the barrier
groupings including depression (p=0.008) perceived stress (p=0.002), emotional social
support (p=0.01), instrumental social support (p=0.006), fatigue (p=0.01), PCS (p=0.001),
MCS (p=0.01), and symptoms related to bladder control (p=0.003), cognitive problems
(p=0.049), weight problems (p=0.002), and arm problems (p<0.001). Post-hoc tests revealed
that the majority of the significant differences were between the Low/Low group and the
High/High group (p<0.05, Table 1). The High/High group had the least favorable scores for
the majority of these variables. The Low BPA/High BHE group had the least favorable
scores for the MCS and cognitive symptoms, and their scores for these variables were
significantly different from the Low/Low group (p<0.05). The Low BPA/High BHE group
also was more likely to be premenopausal than the other 3 groups (p<0.05). The High
BPA/Low BHE group reported more arm problems, higher current BMI and higher BMI at
diagnosis than the Low/Low group and also had lower PCS scores than the both the
Low/Low group and the Low PA/High BHE group.

Regression Analyses

Table 3 shows the regressions of BPA and BHE on demographic characteristics, HRQL,
symptoms, and cancer treatment. Model 1 shows the correlates of BHE (R2=0.21). There
was a significant inverse relationship between BHE and having a four year college degree or
more (p=0.02) as well as a positive relationship between BHE and perceived stress (p=0.03)
and perceived weight problems (p=0.002). Model 2 shows the correlates of BPA (R2=0.34).
There was a significant positive relationship between BPA and experiencing bladder control
issues (p=0.01), as well as an inverse relationship between BPA and the PCS (p=0.003). The
bladder control difficulties were only associated with BPA in the bivariate analyses, and
thus not included in the BHE model.

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 February 06.
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Table 4 shows results of multivariate regression of BMI on BHE and BPA. Before BHE and
BPA were included in the same model, BMI was regressed on BHE and BPA separately
(data not shown). BHE was significantly positively associated with BMI (p=0.001,
R2=0.22). In addition, BPA was significantly positively associated with BMI (p=0.001;
R2=0.22). When both BPA and BHE were included together (Table 4), the F test showed
joint significance (p=0.001), indicating that the two variables together accounted for
significant variation in BMI, after adjusting for the other variables in the model;
furthermore, BHE and BPA were each independently associated with BMI when controlling
for the other (both p<0.05, R?=0.24).

DISCUSSION

In this study sample, the most frequently reported barrier to PA was “lack of time” and the
most frequently reported barriers to HE were “Holidays and special occasions are a
problem,” “I feel like eating whatever | want,” and “High fat foods taste better.” Our
analyses suggest that the correlates of BHE and BPA are distinct. Namely, the factors
associated with higher BHE were being less educated, having higher perceived stress, and
increased perceived severity of weight problems. In comparison, the factors associated with
BPA were increased severity of bladder control problems and lower physical well-being.
Several of the variables associated with higher BHE or higher BPA are amenable to
intervention, such as management of perceived stress or improving physical functioning.

The regression model for BMI and BHE demonstrated that a one unit increase in barrier
severity on the BHE scale corresponded to a 2.4 unit increase in BMI unadjusted for BPA
and 1.7 unit increase adjusted for BPA. This one unit increase could be viewed as the
difference between a participant responding “sometimes” (on average) vs. responding
“often” to the set of barriers. Similarly, our results suggest that each 1 unit increase in
response on the BPA scale corresponds to an increase of 2.1 units in BMI unadjusted for
BHE and 1.4 adjusted for BHE. Considering that BMI had a standard deviation of 5.5 in this
sample, such differences in BMI could be considered clinically significant. Finally, the two
barrier scales are independently related to BMI when included in the same regression model.

To put our results into perspective, it is important to note that the levels of reported BPA and
BHE were fairly low in the sample, with most women (61%) falling into the Low/Low
category, indicating that they were most likely to respond that they “never” or “rarely”
experienced the various barriers. This finding is consistent with a previous study by Rogers
et al. (22) with breast cancer patients. Despite the overall low level of barriers reported, a
small group of women (12%) reported relatively high barriers on both scales. Women in the
High/High group were the most overweight and had more symptoms such as depression,
perceived stress, fatigue, and lower physical functioning, all of which could be potentially
modified with targeted interventions. Women in this group may need interventions that
include treatment for depressive symptoms.

To our knowledge, our study is the first to examine correlates of barriers to PA as well as
barriers to HE, and the intersection of the two sets of barriers. We identified 6 studies
[22,25-29] that investigated barriers to PA in BCS, as well as 3 studies that evaluated
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barriers to PA in breast cancer patients [21,30,31]. No studies were found that explored
barriers to HE in BCS or patients. An additional 6 studies [32-37] reported on barriers to PA
in other cancer patient or survivor populations, 3 of which [32,36,37] also reported on
barriers to HE, but did not systematically explore correlates of perceived barriers or
associations between perceived barriers and BMI.

Of the 6 studies that focused on barriers to PA in BCS, two were conducted with a group of
survivors who had a mean age of 50 years or less [25,26]. One of these studies examined 64
BCS with a mean age of 43 years. The most influential barriers were “lack of time,”
“inertia,” and “not in routine,” and an index developed to measure the barriers was accurate
at predicting reported levels of PA [25]. Predictors of the barriers or associations with
adiposity were not evaluated. In another study of 51 survivors ages 33 to 63, the authors
report that lack of time was the main barrier to PA [26]. The remaining publications,
conducted with older samples of women, focused on describing the most common barriers
in survivors and/or evaluating whether the perceived barriers were associated with reported
PA or self-efficacy for PA.

Our findings provide some insight into potentially modifiable risk factors that could be
targeted for lifestyle interventions in younger BCS. The BHE scale was positively associated
with perceived stress as well as weight problems (bothered by “weight gain” of “being
unhappy with body appearance™). Interventions could target self-acceptance/self-esteem and
perceived stress. Stress may contribute to BHE by prompting emotional eating or creating
the perception of not enough time available to cook/eat healthfully. These factors may
interrelate with some of the other psychosocial and physical concerns that are common in
younger survivors [3]. Finally, given that educational attainment was inversely associated
with BHE, interventions for women in this group may be valuable.

The correlates of BPA were concentrated in the physical domain. Specifically, interventions
that help survivors to manage and improve their bladder control and overall physical
functioning may be useful in reducing their barriers to PA. Though we found that the
correlates of BHE and BPA are distinct, our results show that both sets of barriers are
independently and positively related to BMI.

Our study findings are limited by the cross-sectional design, as well as the use of self-
reported height and weight; however, we have previously demonstrated high concordance
between self-report and measured height and weight in a similar population of young BCS
[8]. We also do not have measures of actual dietary intake to correlate with perceived BHE;
however, we did collect a self-report measure of PA (the Godin-leisure time physical
activity scale), and found a significant inverse correlation with BPA (r=-0.36, p<0.0001).
Future studies should include more rigorous, objective measures of PA as well as measures
of actual dietary intake.

In conclusion, this study describes the correlates of perceived barriers to both PA and HE in
young BCS and identifies potential targets for future interventions. Although most younger
BCS did not report substantial barriers to either PA or HE, an important minority did and
they would likely benefit from interventions designed to improve PA due to its benefit in
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reduction of breast cancer events and overall mortality [38,39]. Identifying women who
report perceived barriers to PA may be a first step in increasing PA.
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1 2 3 4 5

Barriers to Healthy Eating

Subgroups of young breast cancer survivors categorized by level of barriers to healthy eating
and barriers to physical activity. Participants (n=162) are graphed according to their mean
response on the barriers to physical activity scale (BPA) and the barriers to healthy eating
scale (BHE). For each scale, the following categories apply: 1=never, 2=rarely,
3=sometimes, 4=often, 5=very often. A mean response of 2.5 or higher for each scale was
classified as “high” whereas a response of less than 2.5 was classified as “low.”
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