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Abstract
Background—Physical activity is associated with reductions in fatigue in breast cancer
survivors. However, mechanisms underlying this relationship are not well understood. The
purpose of this study was to longitudinally test a model examining the role of self-efficacy and
depression as potential mediators of the relationship between physical activity and fatigue in a
sample of breast cancer survivors using both self-report and objective measures of physical
activity.

Methods—All participants (N= 1527) completed self-report measures of physical activity, self-
efficacy, depression and fatigue at baseline and 6 months. A subsample was randomly selected to
wear an accelerometer at both time points. It was hypothesized that physical activity indirectly
influences fatigue via self-efficacy and depression. Relationships among model constructs were
examined over the 6 month period using panel analysis within a covariance modeling framework.

Results—The hypothesized model provided a good model-data fit (X2 = 599.66, df = 105, p = <
0.001; CFI= 0.96; SRMR= 0.02) in the full sample when controlling for covariates. At baseline,
physical activity indirectly influenced fatigue via self-efficacy and depression. These relationships
were also supported across time. Additionally, the majority of the hypothesized relationships were
supported in the subsample with accelerometer data months (χ2 = 387.48, df = 147, p = <0.001,
CFI = 0.94, SRMR= 0.04).

Conclusions—This study provides evidence to suggest the relationship between physical
activity and fatigue breast cancer survivors may be mediated by more proximal, modifiable
outcomes of physical activity participation.

Impact—Recommendations are made relative to future applications and research concerning
these relationships.
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Introduction
An estimated 70% to 99% of breast cancer patients experience cancer-related fatigue during
treatment [1]. In addition, emerging evidence indicates that fatigue may not necessarily
diminish post-treatment with15% to 50%, or more, of breast cancer survivors reporting
fatigue post-treatment [2-4]. Bower and colleagues reported that 5-10 years post-diagnosis,
34% of women experienced fatigue, and 21% of women had fatigue that persisted 1-5 years
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post diagnosis and 5-10 years post-diagnosis [5]. In addition to persistent fatigue, some
breast cancer survivors may experience a delayed onset of fatigue symptoms [2]. Fatigue has
been associated with a host of negative outcomes including the inability to lead a ‘normal”
life, inability to maintain pre-cancer daily routines, changes in employment status, reduced
quality of life, impaired cognitive functioning and higher levels of bodily pain, menopausal
symptoms (e.g. night sweats and hot flashes), comorbid conditions, depression, and fear of
recurrence [5-7]. Women who are treated with a combination of chemotherapy and radiation
appear to be at higher risk than women treated with radiation therapy or chemotherapy,
alone [5]. As the breast cancer survivor population continues to grow, understanding the
mechanisms underlying fatigue is important in order to identify areas for intervention in
order to enhance quality of life and disease-free survivorship.

Fatigue is a multi-dimensional state with multiple causes making the underlying
mechanisms challenging to identify [8]. Five categories of factors believed to contribute to
cancer related fatigue have been identified: psychosocial mechanisms, exacerbating
comorbid symptoms, comorbid medical conditions, treatment side effects and direct effects
of tumor and cancer burden [8-10]. The National Comprehensive Cancer Network
recommends a two stage approach to cancer related fatigue management [8]. The first is to
identify and address any treatable factors that may contribute to fatigue while the second is
to manage any residual fatigue. Physical activity has been identified as one potential
nonpharmacological intervention which can help ameliorate fatigue in both stages [8], and
an extensive body of literature exists which suggests that physical activity may be
particularly effective for reducing fatigue in breast cancer survivors [11-13]. However, the
mechanisms by which physical activity exerts its effect on fatigue are not well understood.
Several factors have been proposed to influence this relationship including changes in
biological and physiological parameters such as c-reactive protein [14], cortisol [15]and
reductions in activated T-cells [16] as well as changes in psychosocial variables [17]
resulting from physical activity participation.

In order to enhance the understanding of the mechanisms underlying the relationship
between physical activity and fatigue, McAuley and colleagues tested a psychosocial model
of physical activity and fatigue cross-sectionally in a small sample of rural breast cancer
survivors within 5-years of diagnosis [17]. They hypothesized that physical activity
influences fatigue in breast cancer patients via more proximal outcomes of physical activity
participation: self-efficacy and depression. The rationale for this model was based on the
following: 1) Increased self-efficacy is one of the most consistent outcomes of physical
activity participation [18], has been shown to mediate the effects of behavior on depression
levels [19, 20], and has been inversely associated with fatigue levels in breast cancer
survivors [21] and other chronic disease populations [22]; 2) fatigue and depression
frequently co-occur in breast cancer survivors[4, 23] and 3) fatigue is considered a clinical
symptom of depression [24] and emerging longitudinal evidence in breast cancer survivors
suggests that post-treatment depression is predictive of fatigue at later time points even
when controlling for baseline post-treatment fatigue levels [5, 25].

The purpose of the present study was to determine whether the relationships proposed in
McAuley and colleagues’ cross-sectional psychosocial model of physical activity and
fatigue could be confirmed longitudinally in a nationwide sample of breast cancer survivors
that is more heterogeneous, in time since diagnosis, disease stage, age, and treatment status,
as well as geographically. Specifically, we hypothesized that changes in physical activity
participation over the 6-month period would be indirectly associated with changes in fatigue
via changes in exercise self-efficacy which would, in turn both directly and indirectly, via
changes in depression, influence changes in fatigue (See Figure 1). Replicating this model
longitudinally provides a better understanding of the temporal nature of potential underlying
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psychosocial mechanisms of fatigue and informs the design of physical activity
interventions for breast cancer survivors.

Materials and Methods
Participants

Women over the age of 18 yrs who had been diagnosed with breast cancer, were English-
speaking and had access to a computer were eligible to participate in the present study.

Measures
Demographics—Self-reported marital status, age, race, ethnicity, occupation, income, and
education were collected.

Health and cancer history—Participants were asked to indicate (yes or no) whether or
not they have been diagnosed with a list of 18 different comorbidities (i.e. diabetes, obesity,
hypertension) and summed to obtain a total number of comorbidities, and to self-report
information regarding their breast cancer (i.e. stage of disease, time since diagnosis in
months, treatment regime) and other cancer history. Current height and weight were also
self-reported to estimate body mass index (BMI) using the standard kg/m2 equation [26].

Godin Leisure Time Exercise Questionnaire [27]—Participants were asked to self-
report the frequency of their current participation in strenuous (e.g., jogging), moderate (e.g.,
fast walking), and mild (e.g., easy walking) exercise over the past seven days, and these
frequencies were multiplied by 9, 5, and 3 metabolic equivalents, respectively, and summed
to form a measure of total leisure time activity.

Actigraph accelerometer (model GT1M, Health One Technology, Fort Walton
Beach, FL)—The Actigraph, a valid and reliable objective physical activity measure [28,
29], was used to measure physical activity in a random subsample of the study population.
These women were instructed to wear the monitor for seven consecutive days on the non-
dominant hip during all waking hours, except for when bathing or swimming. Activity data
was collected in one-minute intervals (epochs). A valid day of accelerometer wear was
defined as wearing the monitor for 10 hours with no more than 30 minutes of consecutive
zero-values. The total number of counts for each valid day was summed and divided by the
number of days of monitoring to arrive at an average number of activity counts. Only data
for individuals with a minimum of 3 valid days of wear time at both time points were
included in analyses [30].

Self-efficacy—The 6-item Exercise Self-Efficacy Scale [31] was used to assess
participants’ beliefs in their ability to exercise five times per week, at a moderate intensity,
for 30 or more minutes per session at two week increments over the next 12 weeks. The 15-
item Barriers Self-Efficacy Scale [31] assessed participants’ perceived capabilities to
exercise three times per week for 40 minutes over the next two months in the face of
common barriers to participation. Items from each scale are scored on a 100-point
percentage scale with 10-point increments, ranging from 0% (not at all confident) to 100%
(highly confident). For each measure, total scores were calculated using the average
confidence rating. The reliability was excellent at baseline (α= 0.99; α= 0.95) and follow-up
(α= 0.95; α= 0.99) for exercise self-efficacy and barriers self-efficacy, respectively

Hospital Anxiety and Depression Scale-Depression Subscale [32]—The 7-item
depression subscale assessed the frequency of depressive states over the past week on a 4-
point Likert scale from 0 (not at all) to 3 (most of the time). Positively worded items were
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reverse scored and then all individual item scores were summed to achieve a total depression
score ranging from 0 to 21 with higher scores indicating greater levels of depression. This
scale has well-established psychometric properties. The reliability was acceptable at baseline
(α= 0.83) and follow-up (α= 0.84).

Fatigue Symptom Inventory [33]—This scale was used to assess the severity,
frequency, and diurnal variation of fatigue, and its perceived interference with quality of
life. The reliability was acceptable at baseline (α= 0.89; α= 0.94; α= 0.77) and 6 months
(α= 0.91; α= 0.95; α= 0.81) for the severity, interference, and duration subscales,
respectively.

Randomization
All study procedures and recruitment materials were approved by the university institutional
review board. Participants were recruited via an Army of Women© “e-blast”, University e-
mail, fliers, print media, and on-line community groups and postings. All women (N = 2546)
expressing an initial interest in study participation were e-mailed a link to a full description
of the study. All breast cancer survivors who met eligibility criteria were extended an offer
to participate and sent an electronic version of the informed consent which participants
completed for proceeding with randomization. Of those women who responded to the initial
study description e-mail and qualified for participation (N = 1631), a sub-group of
individuals (n=500) were completely randomly assigned to wear an accelerometer using a
pre-populated computer algorithm for 7 days at baseline and 6 months. At 6-month follow-
up, 1527 women completed all survey data and 370 had valid accelerometer data at both
time points.

Data Collection
Women randomized to the survey only group were sent an individualized secure link to the
study questionnaires. Women randomized to wear the accelerometer were sent a link to the
study questionnaires on the day their study packet containing an accelerometer, related study
materials and a self-addressed stamped envelope was mailed. All participants were
instructed to return study materials within two weeks of receipt. Reminder e-mails for
surveys were sent on a bi-weekly basis until questionnaires were complete or participants
had been contacted three times, whichever came first. Women were reminded to return
accelerometers until they were received by study investigators. Identical procedures were
followed for both groups at 6 months.

Data Analysis
To examine the hypothesized relationships, panel analyses within a covariance framework
were conducted in Mplus V6.0 [34]. Panel models are ideally suited to the analysis of
hypothesized, theoretically-based relationships. This approach allowed for the examination
of the hypothesized relationships at baseline and those same relationships among changes in
the constructs at 6 months controlling for all other variables in the model. We conducted two
separate panel analyses. The first tested the hypothesized model in all study participants
whereas the second tested the hypothesized model in the accelerometer subgroup only. Age,
education, income, body mass index, number of comorbidities, time since diagnosis and
stage of disease were controlled for in each of the analyses.

The robust full-information maximum likelihood (FIML) estimator was used in the present
study [35-37] as a result of preliminary analyses indicating missing data were missing at
random (MAR). The extent of missing data ranged from 7.8% (barriers self-efficacy scale)
to 14.1% (physical activity) at baseline. Missing data at 6-months ranged from 24.7%
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(exercise self-efficacy) to 27.3% (depression), and was largely the result of loss to follow-
up.

The following hypothesized relationships were tested: (a) a direct path from physical
activity to exercise self-efficacy; (b) a direct path from exercise self-efficacy to depression;
(c) a direct path from exercise self-efficacy to fatigue and (d) a direct path from depression
to fatigue. Exercise self-efficacy was measured as a latent construct using the total scores
from the Barrier Self-efficacy Scale and the Exercise Self-Efficacy Scale as indicators.
Fatigue was also modeled as a latent construct using the total scores from each of the
subscales (interference, duration, and severity) as indicators. Physical activity was modeled
as a latent construct with the GLTEQ total score and average accelerometer counts as
indicators in the accelerometer subsample. Stability coefficients were calculated to reflect
correlations between the same variables across time while controlling for the influence of all
other variables in the model [38]. In addition, the modification indices were examined for
other potential relationships among model constructs and potential reciprocal relationships.

The chi-square statistic assessed absolute fit of the model to the data [39]. The standardized
root means residual (SRMR) and Comparative Fit Index46 (CFI) were also used to
determine the fit of the model. SRMR values approximating 0.08 or less demonstrate close
fit of the model [40, 41] while CFI values of .90 indicate a minimally acceptable fit value
and values approximating 0.95 or greater are indicative of a good fit [40].

Results
Participant Characteristics

We recruited a nationwide sample of breast cancer survivors (M age= 56.2, SD = 9.4) as
participants for this study. The majority of the women were white (97.0%) and non-
Hispanic/Latino (98.5%). Two-thirds of the sample (67.0%) had at least a college degree,
and 86.0% of the sample had an annual household income greater than or equal to $40,000.
Data regarding self-reported comorbidities can be found in Table 1. Disease specific sample
characteristics are presented in Table 2. Briefly, the average time since diagnosis was 86.48
(± 71.59) months and the majority of women were diagnosed with ductal carcinoma in situ
(19.9%) or early stage disease (63.7% stage I or stage II). The majority of women were also
no longer receiving active treatment (chemotherapy or radiation) for breast cancer (96.8%)

Model Results
Table 3 contains the means, standard deviations, and t-values for each of the factors in the
physical activity and fatigue model. Briefly, over the six month study period, women
experienced a significant (p < 0.05) decline in exercise self-efficacy, fatigue severity, fatigue
interference, and physical activity. Fatigue duration significantly increased while barriers
self-efficacy and depression did not change over the 6-month study period.

Full sample—The best fitting model included the hypothesized paths and a correlation
between barriers self-efficacy scale at baseline and follow-up, (X2 = 667.22, df = 110, p = <
0.001; CFI= 0.96; SRMR= 0.02). The modification indices indicated that a cross-lagged
path between baseline fatigue and depression at 6 months could significantly improve the fit
of the model. This model also provided an excellent fit to the data (X2 = 599.66, df = 105, p
= < 0.001; CFI= 0.96; SRMR= 0.02). This model is shown in Figure 1. Overall, the stability
coefficients were acceptable and ranged from 0.56 (fatigue) to 0.69 (self-efficacy). Bi-
directional correlations and stability coefficients are omitted from the figure for clarity.
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At baseline, breast cancer survivors who participated in more physical activity had
significantly (p ≤ 0.001) higher exercise self-efficacy (β = 0.50). In turn, more efficacious
breast cancer survivors had significantly lower levels of fatigue (β = -0.14) and depression
(β = -0.35), and women who reported higher levels of depression reported higher levels of
fatigue (β = 0.55). Additionally, the indirect paths from physical activity to fatigue via
exercise self-efficacy, alone, and via exercise self-efficacy and depression were significant.
Finally, fatigue at baseline was also significantly (p < 0.01) related to depression at 6 months
(β = 0.11).

At 6-month follow-up, breast cancer survivors whose physical activity increased also had
significant increases in exercise self-efficacy (β = 0.28). In turn, women who reported
increases in self-efficacy, reported decreased levels of depression (β = -0.12) and fatigue (β
= -0.12). Increased levels of depression were associated with increased fatigue levels (β =
0.29). There were statistically significant indirect paths between residual changes in physical
activity and residual changes in exercise self-efficacy, alone, and via residual changes in
both exercise self-efficacy and depression. Overall, the model accounted for 52.2% and
69.4% of the variance in fatigue at baseline and follow-up, respectively.

There were a number of significant (p< 0.05 relationships among model constructs and
covariates. At baseline, older women reported higher levels of exercise self-efficacy (β =
0.12) and lower levels of physical activity, (β = -0.08), fatigue (β = -0.08) and depression (β
= -0.20). In addition, reporting more comorbidities was associated with lower physical
activity (β = -0.09) self-efficacy (β = -0.15) and higher levels of fatigue (β = 0.16) and
depression (β = 0.20). Longer time since diagnosis was negatively associated with fatigue (β
= -0.08) and depression (β = -0.07), and women diagnosed with more advanced disease
stage reported lower levels of physical activity (β = -0.06) and exercise self-efficacy (β =
-0.06) and higher levels of depression (β = 0.05). Higher BMI was associated with lower
exercise self-efficacy (β = -0.15) and physical activity (β = -0.19), while higher education
was associated with more physical activity participation (β = 0.12) and higher income was
associated with higher exercise self-efficacy (β = 0.08). At 6 month follow-up, women who
reported more advanced disease state at diagnosis (β = -0.05) and higher BMI (β = -0.11)
also reported lower physical activity participation.

Accelerometer Subgroup—The best fitting model included the hypothesized paths and
a correlation between the average accelerometer counts from baseline to 6 months (χ2 =
387.48, df = 147, p = <0.001, CFI = 0.94, SRMR= 0.04). Results from this model are shown
in Figure 2 and are almost identical to those from the whole sample. Overall, this model
accounted for 51.0% of the variance in fatigue at baseline and 71.1% of the variance for
changes in fatigue across the 6-month period.

Discussion
This study provides support in a national longitudinal sample for the psychosocial pathways
underlying the relationship between physical activity and fatigue in breast cancer survivors
proposed by McAuley and colleagues [17]. As hypothesized, the influence of physical
activity on fatigue was indirect rather than direct, operating through the psychosocial factors
of exercise self-efficacy and depression. The hypothesized relationships among changes in
these constructs over a 6 month period were supported when controlling for baseline
relationships and covariates. The findings from this study provide further support for the
role of exercise self-efficacy, a proximal, modifiable outcome of physical activity
participation as a potential mediator of the relationship between physical activity and
fatigue.
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Although physical activity has consistently been shown to be associated with a reduced risk
of fatigue, very few studies have examined the mechanisms underlying this relationship.
Self-efficacy may exert its influence on depression and fatigue via its impact on both
psychological and biological processes. As a result of treatment-related side effects and
cultural expectations of cancer survivors, women who are dealing with their identity as a
cancer survivor may experience pain due to identifying with being “sick”, “sick behavior”,
and physical and mental side effects of treatment [42]. This can set in motion a self-
perpetuating process resulting in declines in cognitive and behavioral functioning [42].
Reductions or uncertainties about exercise self-efficacy may curtail physical activity
participation and undermine any effort to maintain or increase physical activity levels which,
may, in turn, result in a progressive loss of interest and skill leading to subsequent increases
in depression and fatigue [42]. Experimental studies have shown that manipulating self-
efficacy by providing false feedback based on physiological testing can influence affect in
those individuals randomized into a high-efficacy condition reporting more positive well-
being and reduced levels of psychological distress, fatigue and state anxiety during a single
bout of activity than their low-efficacious counterparts [43-45]. Thus, prolonged physical
activity participation may influence depression and fatigue through a sustained, additive
effect. In addition, increased self-efficacy may impact depression and fatigue via its effect
on breast cancer survivors’ feelings of controllability and the influence of controllability on
stress and biomarkers associated with depression and fatigue [46-49].

While the findings from this study are promising, there are several limitations. First, the
study population is relatively homogeneous. Most of the women are white, highly educated
and high income. Thus, findings from this study may not be generalizable to all breast
cancer survivors. Second, this study adopted a longitudinal observational design that
spanned only a period of 6 months. While mean fatigue severity values exhibited
statistically significant declines over the 6-month study period, on average, women still
reported clinically significant fatigue severity values at follow-up (> 3) [50]. The change in
average fatigue severity (-0.4) in the present study was similar to the difference exhibited
between post-treatment breast cancer survivors and healthy controls (-0.6) in Donovan and
colleagues study [50]. Furthermore, while participants in the present study exhibited similar
average fatigue severity scores (M = 3.41) at baseline to those found in post-treatment breast
cancer survivors (M=3.4) in Hann and colleagues study [32], the average fatigue severity
value (M =3.0) at 6-month follow-up was closer in magnitude to that reported by healthy
women (M= 2.8) in the Hann et al. study [33] indicating that these changes may be clinically
meaningful. However, longitudinal studies with longer follow-up periods and randomized
controlled exercise trials are necessary to determine whether model relationships hold across
the survival spectrum, and change as a result of intervention as well to determine whether
more definitive clinically significant changes in fatigue can be observed.

Because fatigue is a complex, multidimensional state that is influenced by numerous factors,
future studies should examine the potential link between physical activity, self-efficacy,
physiological and social parameters and fatigue. Furthermore, our findings suggest that the
impact of self-efficacy on fatigue may change across time as the pathway coefficient
decreased marginally from baseline to 6-months. However, this could be a result of the lack
of an active intervention or a short study time period. Future studies should explore these
relationships further to determine whether these relationships are invariant across time. In
addition, our findings relative to the relationship between demographic factors and model
constructs, suggest that some groups of breast cancer survivors may be particularly
vulnerable including women diagnosed with more advanced disease, younger survivors,
overweight or obese, and those with multiple comorbidities. Thus, this model and more
comprehensive, complementary models should be tested in subgroups of breast cancer
survivors and in other diseased populations to determine a) whether these relationships
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differ based on individual characteristics, b) whether these relationship vary across the
cancer survival continuum and b) whether these relationships are reflective of pathways
underlying fatigue in other cancer survivor and diseased populations. Furthermore, we chose
to examine the effects of aggregate physical activity on fatigue in this study. Future studies
should determine whether different doses (intensity and duration) as well as different modes
of physical activity differentially influence these relationships in order to develop a better
understanding of exactly what type of activities should be prescribed to maximize benefits.

In summary, this study remains one of the largest, nationally representative longitudinal
studies of physical activity and fatigue in breast cancer survivors to date and is one of the
few studies in this population which has incorporated an objective measure of physical
activity participation. These data provide support for a psychosocial model of fatigue
grounded in social-cognitive theory and provide evidence to support an important,
modifiable pathway between physical activity and fatigue. Thus, it may be particularly
important for physical activity interventions and programs targeted towards reducing fatigue
in breast cancer survivors to be designed specifically to target sources of efficacy
information. Future studies should seek to replicate, expand and refine this model to enhance
the understanding of the relationship between physical activity and fatigue in order to not
only help reduce the costs associated with treating fatigue and its negative side effects in
breast cancer survivors and other cancer survivor populations, but potentially improve health
outcomes and quality of life in this population.
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Figure 1.
Panel model depicting the psychosocial model of fatigue in the full sample at baseline and 6
months.
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Figure 2.
Panel model depicting the psychosocial model of fatigue in the accelerometer subsample at
baseline and 6 months.
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Table 1

Sample Baseline Demographics

Characteristic Total Sample (N= 1527) M (SD) Accel Group (n= 370) M (SD)

Demographics

 Age 56.18 (9.41) 56.50 (9.33)

 Body Mass Index 26.57 (5.74) 25.90 (5.14)

 Race

  White 97.0% 96.7%

  Asian 0.6% 1.1%

  African American 1.6% 0.8%

  American Indian/Alaskan Native 0.7% 1.1%

  Native Hawaiian/Other Pacific Islander 0.1% 0.3%

 Ethnicity

  Hispanic/Latino 1.5% 1.9%

  Not Hispanic/Latino 98.5% 98.1%

 Education

  < College Education 33.0% 33.9%

  ≥ College Education 67.0% 66.1%

 Marital Status

  Married 72.6% 75.1%

  Divorced/Separated 10.5% 10.4%

  Partnered/Significant Other 5.1% 5.2%

  Single 6.7% 5.2%

  Widowed 5.1% 4.1%

 Employment Status

  Full-time 37.5% 36.7%

  Retired, not working at all 26.3% 28.8%

  Part-time 14.6% 14.9%

  Retired, working part-time 7.4% 7.3%

  Full-time homemaker 6.4% 4.6%

  Laid off/unemployed 4.0% 3.8%

  Disabled 1.6% 1.6%

  Self-employed 1.0% 1.1%

  Student 0.7% 0.8%

  Other 0.6% 0.3%

 Income

  < $40,000 14.0% 12.6%

  ≥ $40,000 86.0% 87.4%

Health Conditions

 Arthritis 33.4% 33.5%

 Osteoporosis 18.9% 16.6%

 Asthma 10.3% 9.7%
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Characteristic Total Sample (N= 1527) M (SD) Accel Group (n= 370) M (SD)

 COPD, ARDS or Emphysema 2.3% 2.5%

 Angina 0.6% 0.8%

 Congestive Heart Failure/Heart Disease 1.9% 3.0%

 Heart Attack 0.4% 0.6%

 Stroke/TIA 1.7% 1.4%

 Neurological Disease 1.0% 0.0%

 PVD 1.2% 1.4%

 Diabetes 6.3% 5.2%

 Depression 20.7% 22.8%

 Anxiety or Panic Disorder 14.4% 14.4%

 Degenerative Disc Disease 13.4% 13.9%

 Obesity 17.6% 14.6%

 Upper GI Disease 17.7% 13.8%
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Table 2

Sample Breast Cancer Specific Health History/Characteristics

Characteristic Total Sample (n = 1527) M (SD) Accel Group (n= 370) M (SD)

Age at diagnosis 49.42 (8.99) 49.74 (8.96)

Time Since Diagnosis (months) 86.48 (71.59) 85.82 (65.46)

Breast Cancer Stage

 0/DCIS 19.9% 17.9%

 1 31.1% 30.4%

 2 32.6% 33.6%

 3 10.0% 11.1%

 4 2.1% 2.2%

 Don’t Know 4.3% 4.9%

Estrogen Receptor Positive 70.3% 70.8%

Current Treatment Status

 Chemotherapy 2.6% 2.2%

 Radiation 0.6% 0.0%

 Breast Cancer-Related Drug Therapy 43.0% 43.2%

Post-menopausal at diagnosis 49.2% 44.3%

Post-menopausal 83.6% 86.8%

Treatment History

 Surgery 99.3% 99.7%

 Chemotherapy 59.0% 60.5%

 Radiation Therapy 67.7% 68.8%

Breast Cancer Recurrence 10.7% 11.1%

Any Other Cancer Diagnosis 15.2% 14.9%

Family History of Breast Cancer 51.0% 53.7%
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