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Abstract

Objectives—To examine contribution of social cognitive constructs to meeting physical activity
(PA) recommendations in rural breast cancer survivors (BCS).

Methods—Rural BCS (N = 483) completed a mail-based survey. PA, fatigue, barriers and
exercise self-efficacy, environment, social support, and perceived barriers to PA were assessed.
PA was dichotomized into either meeting guidelines (150+minutes/week) or not.

Results—Our model fit the data well with less fatigue, greater efficacy, and lower barriers being
associated with PA (x2=804.532(418), p < .001, CF1=.948, RMSEA=.044, SRMR=.046).
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Conclusions—TFatigue, self-efficacy, and perceived barriers are key targets for future
interventions designed to increase PA in rural BCS. Enhancing self-efficacy and overcoming
barriers will require strategies unique and relevant to BCS living in rural settings.

Keywords
cancer survivorship; behavioral medicine; physical activity; self-efficacy; rural health

INTRODUCTION

Physical activity improves emotional, physical, and physiological treatment side-effects and
overall quality of life in breast cancer survivors.1=* Physical activity is related to lower risk
of all-cause mortality, breast cancer mortality and cancer recurrence for breast cancer
survivors.> Meeting or exceeding recommended levels of physical activity, ie, = 150
minutes per week, has been associated with 50% reduction in recurrence and all-cause
mortality.6.7

Despite the well-documented benefits of physical activity, it is estimated that 19% to 33% of
breast cancer survivors meet the public health guidelines of 150+ minutes/week of
moderate-to-vigorous physical activity, a threshold volume of physical activity associated
with significant health benefits.8-10 Most breast cancer survivors experience a marked, often
permanent, decline in physical activity levels within 12 months of diagnosis.11:12 Moreover,
a mere 19% of breast cancer survivors living in rural, or non-metropolitan and non-
suburban, areas report meeting physical activity guidelines. Such low participation levels
could be related to environmental barriers, such as further distance to exercise facilities and
lack of appropriate activity programs; social barriers, such as a lack of social support; or
barriers relating to low confidence or lack of education related to cancer survivorship.3 Few
studies have reported correlates of physical activity in rural breast cancer survivors.14-16
After breast cancer diagnosis, rural populations, who constitute one of the largest medically
underserved groups of breast cancer survivors,14:15 are more likely to be sedentary and
suffer poor health status.

To design interventions that address low physical activity adherence, several studies have
reported correlates and determinants of physical activity in breast cancer survivors.
However, it is noteworthy that little is known about rural breast cancer survivors
specifically. Rural populations (not cancer specific) are less likely to be physically active
and more likely to suffer poor health status.1” Similarly, health disparities potentially
responsive to increasing physical activity exist for rural breast cancer survivors who suffer
from poorer quality of life and functional well-being, when compared with their urban
counterparts.1® Moreover, correlates of physical activity differ for urban and rural
populations in non-cancer studies.18 Therefore, further research is needed to identify factors
associated with physical activity in rural breast cancer survivors.

Adopting and sustaining regular physical activity requires a wealth of psychological and
environmental resources. Social Cognitive Theory (SCT) models triadic reciprocity among
an individual, his/her environment, and behavior and specifies a set of psychosocial
determinants useful for understanding, explaining, and predicting physical activity
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behavior.1? Self-efficacy, the belief in personal abilities to successfully carry out a course of
action, is the core construct of SCT and influences activity choice, amount of energy
devoted to accomplishing tasks, and degree of perseverance in the face of barriers.19.20
Indeed among constructs of SCT, self-efficacy is one of the most consistent correlates of
physical activity participation.2! Although self-efficacy is theorized to have a direct effect
on behavior, it is also proposed to have indirect influences through sociostructural factors
that can act as barriers and/or facilitators to executing the behavior. Additionally, there are a
number of factors unique to cancer survivors that could act on personal efficacy beliefs.
These include disease and treatment-related symptoms, such as fatigue, lack of social
support, and environmental factors.22 For rural breast cancer survivors, such environmental
conditions include lower access to treatment and recreation facilities, farther driving
distances, and lack of sidewalks as compared to urban, micro-urban, or suburban survivors.

The purpose of the current study was to examine social cognitive correlates of meeting the
public health recommendations of 150+ minutes/week of physical activity in rural breast
cancer survivors. We hypothesized that perceptions of fatigue, social support, and
environmental factors would influence exercise and barriers self-efficacy, which in turn
would have a direct effect on meeting physical activity guidelines, and an indirect effect, via
perceived barriers, to physical activity. We present data that support a framework for
understanding and explaining adherence to physical activity recommendations in rural breast
cancer survivors.

METHODS
Study Design

Measures

Sample selection, response rate, survey administration, and missing data for this cross-
sectional study have been described elsewhere.23 Breast cancer survivors living in the most
rural counties of a Midwest, U.S. state, completed a mail survey (see Table 1 for
demographic information). A statewide cancer registry sent study information to 1598
eligible survivors; 560 agreed to allow the registry to release their contact information to
investigators and were subsequently mailed the study survey. Approximately 86% returned
completed surveys (N = 483). Overall response rate was 30%.24 The study protocol and
consent waiver were approved by an institutional review board and the state cancer registry
obtained its own review board approval and consent for release of potential participants’
contact information.

Physical activity—Physical activity was measured by self-report using the Godin Leisure-
time Exercise Questionnaire.2® Participants reported frequency and duration of mild,
moderate, and strenuous physical activity (of at least 15 minutes per bout) per week on
average during the past month. Duration was multiplied by frequency to calculate weekly
minutes spent engaging in each exercise intensity level. Total minutes per week of moderate
plus strenuous activity were summed and a categorical variable reflecting whether
participants met recommendations defined as reporting = 150 weekly minutes of moderate +
strenuous activity per week was calculated.® We did not separate time spent in aerobic
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versus resistance training but rather calculated total time. Meeting the physical activity
recommendations was coded as ‘1’ and failure to meet recommendations was coded as ‘0.

Demographic, cancer-specific, and medical variables—Participants self-reported
age in years, ethnicity, race, annual household income, and years of education. As noted
previously by Rogers and colleagues,23 education rather than income was used as the marker
of socioeconomic status because all participants provided years of education but 28 refused
to report their annual household income. Due to the representation of only 2 races/
ethnicities, race was dichotomized as White (N = 465, 96.3%) or African-American (N = 18;
3.7%). Rurality was assessed, based on participant zip code, using Beale Codes (also known
as Rural-Urban Continuum Codes), which was developed by the United States Department
of Agriculture and ranges from 0 (counties in metro areas of > 1 million population) to 9
(countries in rural areas of < 2500 population and not adjacent to a metropolitan area).
Participants were asked to report breast cancer stage (~30% of participants did not know
their cancer stage), time since diagnosis, whether the participant underwent surgery for their
breast cancer, and type of non-surgical breast cancer treatment (ie, none, chemotherapy,
radiation therapy, anti-hormone therapy, or other). Due to transition in the coding system
related to cancer stage used by the state cancer registry at the time of registry data
extraction, cancer stage data was not available directly from the registry but were obtained
using self-report.

Fatigue—Fatigue was assessed using the sum of the 13-item Functional Assessment of
Cancer Therapy-Fatigue (FACT-F) scale (0 to 4 Likert scale for a possible range of 0 to
52).26 The FACT-F assesses physical fatigue and the effects of fatigue on daily life
including productivity, eating, social interaction, and sleep quality. Example statements
include: “/ feel fatigued”, “I am too tired to eat”, “I have trouble finishing things because |
am tired”, and “/ have to limit my social activities because | am too tired.” Responses range
from “0-not at all” to “4-very much”. A higher score indicates greater fatigue in this report.
These data indicated scale reliability was excellent (o = .916). The omega reliability
coefficient (o = (XAi)¥/([XAi]2+26ii) was calculated from standardized estimates based on
loadings (A) and residual variances (8ii).

Social cognitive theory constructs—To measure barriers self-efficacy, 8 items asked
participants how confident they were that they could exercise in different situations (ie, lack
discipline, exercise not a priority, weather is bad, tired, not interested, do not enjoy exercise,
and do not have someone to encourage me to exercise).2” The 4 items measuring exercise
self-efficacy included confidence in 1) ability to walk briskly for 20 minutes, 2) run or jog
for 10 minutes, 3) climb 3 flights of stairs without stopping, and 4) exercise for 20 minutes
at a level hard enough to cause a large increase in heart rate and breathing.2” For both self-
efficacy scales, Likert-type responses of 0% (not at all confident) to 100% (extremely
confident) in 10% increments were used. Reliability omega coefficients for exercise (o = .
90) and barrier (w = .94) self-efficacy were excellent.

Four items assessed exercise social support (ie, how often friends or family offered to
exercise with them or gave them encouragement to stick with their exercise program) on a
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Likert scale of 0 (none) to 4 (very often).22:28 Participants could answer “does not apply” if
they were currently not participating in physical activity. Reliability was good (o = .870).

Perceived barriers to exercise were assessed with a 20-item questionnaire whereby
participants rated whether specific barriers, such as lack of time, lack of enjoyment, weather,
etc., interfered with exercise since their cancer diagnosis on a Likert scale of 1 (disagree) to
5 (agree).29 Reliability of the scale was good (o = .877).

An assessment of perceived environmental facilitators was obtained by asking participants
to rate agreement with 7 different statements related to their neighborhood on a 4-point
Likert scale, ie, 1=strongly agree to 4=strongly disagree.3%:31 These statements asked about
easy walking distance from home to retail businesses, home within a 10-15 minute walk to
transit stop, presence of sidewalks, bicycle/pedestrian paths in or near neighborhood,
recreational facilities, crime rate, and trust in neighbors. Reliability omega coefficient was
acceptable (o = .68).

Data Analysis

RESULTS

Analyses were conducted within a latent variable framework using Mplus version 7.0 with
full information maximum likelihood robust (MLR) estimation.32 We conducted
confirmatory factor analysis for all primary study variables including fatigue, social support,
perceived environmental facilitators, task self-efficacy, barrier self-efficacy, and perceived
barriers to physical activity. When evaluating the fit of the model to the data, multiple
indices were considered including the chi-square statistic (significant o values indicating a
better fit), the comparative fit index (CFI; > .95 suggests good model-data fit), the root mean
square error of approximation (RMSEA; values < .06 suggests a good fit), and the square
root mean residual (SRMR; < .06 suggests a good fit). Measurement models were assessed
for each construct individually before they were entered into an overall theoretical model.
All possible paths were tested and the significant paths reported in the final models. We
tested 2 structural models of examining social cognitive correlates of 1) total physical
activity and 2) meeting physical activity guidelines. Finally, logistic regression was used to
estimate odds ratios among predictors and the categorical outcome of meeting physical
activity guidelines.

A preliminary series of analyses included the following covariates in the structural models:
race, education, residential Beale code, time since diagnosis, and whether participants ever
received chemotherapy, radiation, and/or adjuvant therapy (therapy in addition to original
treatment such as hormone therapy). These analyses indicated that none of the cancer-related
variables were associated with any of the model constructs and were subsequently dropped
in the final analyses for parsimony.

Descriptive Statistics

As previously reported, 483 female, rural breast cancer survivors (Mage = 63+12 years)
participated.22 The vast majority of the sample was White Non-Hispanic and most
participants had received at least a high school education. Mean months since diagnosis was

Am J Health Behav. Author manuscript; available in PMC 2015 November 01.



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

1duosnuely Joyny vd-HIN

Olson et al.

Page 6

39+21.5. Nearly all of the participants (93%) had received adjuvant therapy and 56.9% were
currently receiving adjuvant therapy. The mean number of comorbidities was 2.6+2.2.
Participants came from counties coded from 6 to 9 using the Beale Code (range is from ‘0’-
completely urban to ‘9’-completely rural). The majority of the sample (77%) came from
somewhat rural locations with county population between 2500 to 19,999 individuals. The
remaining (23%) lived in completely rural counties with less than 2500 residents. Mean
minutes of moderate-to-vigorous physical activity per week were 78.28 + 6.7 and 19.2% of
the sample was meeting physical activity recommendations. Means and standard deviations
for all demographic variables are presented in Table 1.

Measurement Model

Initially, we conducted a series of confirmatory factor analyses of each measure to assess the
factor structure of untested scales. Uni-dimensional models for 7atigue (x2 = 5.653 (1), p <.
05, CFl =.995, RMSEA = .098, SRMR = .006), social support (x2 = 3.182 (1), p = .07, CFI
=.991, RMSEA = .067, SRMR = .019), perceived environmental facilitators (x? = 18.422
(4), p<.01, CFI =.953, RMSEA = .088, SRMR = .036), exercise self-efficacy (x? = .036
(2), p=.982, CFI = 1.00, RMSEA = .000, SRMR =.001), and barrier self-efficacy (y? =
55.672 (19), p < .001, CFI = .975, RMSEA = .064, SRMR = .024) fit the data well.
However, preliminary results suggested that barriers to exercise did not reflect a single
dimension (y2 = 1162.386 (170), p < .001, CFl = .683, RMSEA = .111, SRMR =.097). To
ensure that we tested theoretical pathways across uniform levels of analysis, we proceeded
to examine the scale structure via exploratory structural equation modeling.33 This resulted
in dropping 7 of the original 20 items. The remaining items represented 4 distinct factors
including external, self-regulation, physical, and time, which reflect barriers consistent with
prior physical activity research on women’s barriers in a variety of demographic
populations.3*3> The external factor may be especially important for rural breast cancer
survivors as items included lack of equipment, no facilities or space, and cost of exercising.
Further information regarding items constituting these factors is available upon request. In
addition, the 4 emergent factors in our sample are identical to the 4 dimensions in the
Physical Activity Barrier Scale by Sechrist, Walker, and Pender,3¢ used with young, middle-
aged, and older adult men and women. This model fit the data well (y2 = 135.268 (58), p <.
001, CFI = .955, RMSEA = .053, SRMR = .046) and was used as the basis for computing
composite indicators of a uni-dimensional latent barriers to exercise construct (2 =
148.717(60), p = .000, CFI = .948, RMSEA = .056, SRMR = .053).

Next, we assessed the full measurement model, including fatigue, social support, perceived
environmental facilitators, task self-efficacy, barrier self-efficacy, and perceived barriers to
exercise. According to the majority of fit indices, this model fits the data well (x2 = 628.674
(56), p < .001, CFI = .958, RMSEA = .043, SRMR = .046). Therefore, we proceeded with
testing pathways.

Structural Model

The full model, including the measurement model (ie, 6 latent factors) and the structural
model (ie, hypothesized direct and indirect pathways) was tested, with physical activity as
both a continuous variable (model 1) and categorical variable of either meeting or not
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meeting physical activity guidelines (model 2-represented in Figure 1). Structural equation
modeling with a categorical primary outcome provides path relationship information but no
fit indices. In order to examine model fit indices, we ran the model first with continuous
physical activity as the primary outcome. Model 1 fit the data well (y2 = 804.532 (418),p <.
001, CFI = .948, RMSEA = .044, SRMR = .046). The results, path estimations and /2
values, were consistent when we re-ran the model (2) with meeting physical activity
recommendations as a categorical dependent outcome.

Consistent with SCT, we found significant direct effects of fatigue on exercise self-efficacy
(B =-.15, p <.01) and barrier self-efficacy (p = -.18, p < .01); an effect of social support on
barrier self-efficacy (B = .11, p <.05); and perceived environmental facilitators had a direct
effect on exercise self-efficacy (f = .11, p <.05) and barrier self-efficacy (§ = .15, p <.01).
Additionally, fatigue had a direct effect on perceived barriers to exercise ( = .50, p <.001).

Exercise self-efficacy, in turn, had a direct effect on perceived barriers to exercise (p = —.24,
p <.001), as did barrier self-efficacy (B = —.13, p <.05). Again, only exercise self-efficacy
had a direct effect on physical activity (B = .37, p <.001). Perceived barriers to exercise was
directly, and negatively, associated with physical activity ( = -.18, p <.05).

There was a significant indirect effect of fatigue on7 physical activity through exercise self-
efficacy (f = -.07, p <.01) and through barriers (3 = —.12, p < .05). Perceived environmental
facilitators had an indirect effect on physical activity through exercise self-efficacy ( = .06,
p < .05). Overall, model 1 predicted 20% of the variance in physical activity.

We re-ran the model with meeting physical activity recommendations as a categorical
outcome variable (model 2; 0 = not meeting recommendations, 1 = meeting
recommendations). The relationships observed in model 2 were identical to model 1 and of
similar magnitudes, although the direct effect of barriers on meeting physical activity
recommendations was substantially larger than in Model 1 (f = -.38, p < .01). Logistic
regression odds ratio analysis indicated that exercise self-efficacy alone had a direct effect
on meeting physical activity recommendations, where every unit increase in efficacy was
associated with a 2.266 increase in the odds of meeting physical activity recommendations
(see model 2). Overall, model constructs accounted for 37% of the variance in meeting
physical activity recommendations (See Figure 1).

There were several significant associations among our covariates and other model
constructs. Participants with higher levels of education had higher barrier (3 = .08, p <.05)
and exercise (B = .13, p <.001) self-efficacy. Number of co-morbidities was significantly
correlated with: barrier (3 = —.05, p <.05) and task (§ = -.18, p <.001) self-efficacy; social
support (B = -.06, p <.01); fatigue (B = .17, p <.001); and perceived environmental
facilitators ( = —.06, p < .05). Finally, a higher Beale code (more rural) was associated with
lower social support (3 = —.05, p <.05) and lower perceived environmental facilitators (f =
-.06, p <.05). Somewhat surprisingly, physical activity was positively correlated with
number of comorbidities (§ = .16, p < .01).
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DISCUSSION

The public health guidelines for physical activity provide a threshold for gaining substantial
health benefits in both healthy and diseased populations. Understanding which factors
influence adherence to these recommendations is important for the design of interventions
and behavior change programs. Rural individuals represent an underserved group in terms of
healthcare, as evidenced by health indicators such as mortality and morbidity,23 and are at
higher risk of compromised quality of lifel® and low physical activity levels.®10 Due to
differences in access to healthcare programs and other environmental barriers, increasing
physical activity levels in rural breast cancer survivors could require specific strategies. Our
data underscore the importance of social cognitive approaches to the promotion of physical
activity behavior in rural breast cancer survivors and, importantly, identify factors
influencing self-efficacy that may reflect the specific needs of rural breast cancer survivors.

Fatigue is commonly identified as a barrier to physical activity in breast cancer
survivors3738 and was indeed the strongest correlate of perceived barriers to physical
activity in these data. In an earlier report from this dataset,3? we reported that fatigue levels
were associated with differing levels of physical activity whereby those with higher fatigue
also reported lower levels of physical activity, especially gardening, leisure-time activity,
and moderate physical activity. Individuals with the lowest fatigue levels engaged in the
most physical activity (=500 metabolic equivalent (MET)-minutes/week). However, it is
proposed that fatigue may respond to exercise, in a linear manner, due to gradual increases
in muscle strength and fitness.23 Additionally, Courneya and colleagues*© reported that
long-term adherence to public health physical activity guidelines, after participation in an
exercise trial for breast cancer patients, was associated with better quality of life and less
fatigue at a 6 month follow-up. Clearly, there are reciprocal relationships between fatigue
and physical activity. Although our cross-sectional data are open to other interpretations
relative to directionality, we believe that they provide the foundation for testing these
relationships in a longitudinal, multi-time point manner.

Environmental conditions experienced by rural breast cancer survivors can be markedly
different from those experienced by urban or suburban survivors. Rural breast cancer
survivors have different physical activity programming needs due to differing social capital
structure and environmental conditions.18 Our measure of perceived environmental
facilitators included assessment of the walkability to shops, stores, and markets; the
presence of sidewalks; the presence of areas for biking, such as bike paths; and the local
accessibility to recreation facilities or public playgrounds, swimming pools, etc. The
combination of these environmental characteristics contributed to both barrier and exercise
self-efficacy. Duncan, Spence, & Mummery“! reported physical environment characteristics
such as walkability to shops, the presence of sidewalks, and perceived accessibility to fitness
centers, were associated with greater rates of physical activity. A supportive physical
environment is necessary but, in and of itself, is insufficient to increase community physical
activity levels.#243 Such an environment must be combined with individual and social
determinants to effectively promote physical activity behavior. Our data suggest that
perceptions of the environment are associated with meeting physical activity guidelines
through self-efficacy, which may explain the requirement yet insufficiency of environmental
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factors to elicit physical activity. Bandura suggests 2 aspects of behavioral control which are
integral to successful behavior change: 1) level and strength of personal efficacy to produce
changes and 2) the modifiability of the environment. Granted, some aspects of environment
are difficult, if not impossible, to change. For example, participants reported lack of access
to easy shopping (70.1%), public transport (92.1%), neighborhood sidewalks (61.8%),
places to bike (69.8%), and free or low-cost recreational facilities (70.0%). However, most
individuals believed that the neighborhood was safe enough to walk around in (82.9%) and
that their neighbors could be trusted (86.7%). When environmental factors cannot be
modified, SCT proposes a shift towards personal agency to accomplish behavior change
goals.

It is important to note that those who have firm beliefs in their efficacy find ways of
exercising some control, even in environments containing limited opportunities and multiple
constraints.29 Individuals with high efficacy for regular physical activity tend to persevere in
the face of barriers such as poor weather, lack of motivation, distance, and time constraints;
indeed, self-efficacy has greater predictive ability under more challenging
circumstances.214445 Interestingly, this sample of rural breast cancer survivors rated “lack
of discipline,” “procrastination,” “exercise not a priority,” and “exercise not in routine” as
the most common barriers to physical activity and “fear of injury,” “lack of knowledgeable
exercise staff,” “cost of exercising,” and “no facilities or space,” as the least commonly
experienced physical activity barriers. Environmental factors can influence physical activity
behavior indirectly via self-efficacy.46

These data also suggest that social support is another key contributor to physical activity
behavior. As modeled, social support is a source of efficacy information for this
population?” and this may be of particular importance for breast cancer survivors living in
rural areas.1648 Given their lower accessibility to medical centers and health programming,
rural breast cancer survivors need more emotional support after diagnosis.*8 Social support
is multifaceted*® and determining which types of support are more likely to influence
physical activity in rural breast cancer survivors would be useful for designing interventions
to maximize physical activity.

Commonly used strategies for facilitating social support among breast cancer survivors
include connecting with other breast cancer survivors, getting support from friends and
family, and having a good relationship with their medical provider.#8 A recent meta-analytic
review indicated that social support is a consistent determinant of physical activity in cancer
survivors of all types and concluded that more strategies need to be developed to enhance
social support in physical activity programming.3® Our data suggest this relationship to be
an indirect effect via self-efficacy. Self-efficacy mediates the relationship between social
support and perceived barriers to physical activity and ultimately to physical activity itself.
It is important to understand and foster social support in light of its targeted influence on
self-efficacy. Focusing on social interaction, which builds efficacy, would be instrumental to
lower perceived barriers and increase adherence to physical activity recommendations. The
social capital of rural individuals can be increased via the strengthening and leveraging of
existing social ties. Increased number of connections could be fostered through internet-,
text-, or phone-based social support for cancer survivors. In recent years, the internet has
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been increasingly used to foster social interaction and relationships. The accessibility and
use of internet in a variety of populations (eg, older adults and rural individuals) is
increasing.>! The majority of our sample reported having access to internet (66.9%) and
most of them had internet access from home (61.5%). Indeed, breast cancer patients have
reported feelings of empowerment related to internet-based cancer-specific social support
groups.>2 The internet and social media may represent an important resource for fostering
social support and improved self-efficacy in rural breast cancer survivors.

Our data indicate that both barrier and exercise self-efficacy are associated with fewer
perceived barriers, which is not surprising. Self-efficacy to overcome physical activity
barriers, such as lack of time or bad weather, alters the perception of those barriers.>3
Consistent with previous research, the direct path from exercise self-efficacy to physical
activity was significant. Rural breast cancer survivors face unique challenges related to self-
efficacy. Physical distance and isolation can limit access, not only to cancer centers and
fitness facilities but also social support and cancer-specific social modeling of physical
activity behavior.

To increase physical activity levels in this population, it is crucial to decrease perceived
barriers to physical activity. Targeting self-efficacy, through both 1) the classical self-
efficacy information sources and 2) perceived environmental facilitators, fatigue, and social
support, may be a powerful strategy for decreasing perceived barriers and ultimately
increasing physical activity levels in rural breast cancer survivors. The results from this
study clarify the relational effects of social support, perceived environmental factors, and
fatigue on adherence to public health physical activity guidelines through self-efficacy
among rural breast cancer survivors. Several pertinent practical applications are evident.
Targeting social cognitive constructs is relatively low-cost and feasible, compared to
changing the environment, and can be achieved by: increasing social support for rural breast
cancer survivors—perhaps through virtual breast cancer support groups; designing programs
that gradually increase volume of physical activity allowing individuals to experience
mastery; providing education to breast cancer survivors about how their bodies will respond
to physical activity; and teaching individuals to notice and take advantage of environmental
facilitators to physical activity (such as walkable or paved roads with low traffic) that are
accessible to rural individuals. Whereas these approaches often require significant financial
and human resources, they provide a more feasible solution compared to changing
environmental or system-level factors and a more ethical solution ignoring the needs of
underserved populations. The degree of impact is an important question. The presented
model accounts for 54% of the variance in perceived barriers to physical activity and 37% of
the variance in reported physical activity. While caution is warranted because these are
subjectively reported outcomes, there is potential for a large effect on physical activity
behavior in the population through targeting the model’s constructs.

We note several limitations to this report. The study sample primarily consisted of White
Non-Hispanic individuals residing in central Illinois. Despite the fact that this study applies
a novel extension of the application of social cognitive theory, through exploring influences
of environment, social support, and fatigue on self-efficacy, on rural breast cancer survivors’
physical activity patterns, the results may not be applicable to rural racial/ethnic minorities.
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In addition, all measures are subject to the same biases inherent in self-report. Additionally,
the environment scale needs further validation in rural populations as the wording (eg, being
within 10-15 minutes travel distance) may not be best suited to rural individuals. The
psychometric testing presented here is a preliminary step. However, specific scales require
further longitudinal invariance testing in rural populations.

A significant limitation is the subjective nature of the Godin Leisure Time Questionnaire in
measuring physical activity behavior. Subjective assessments of physical activity can differ
greatly from objective measurements. Finally, the study design was cross-sectional in
nature, preventing any conclusions regarding causal inference. Although causal modeling
analysis was utilized,>* results should not be interpreted as causal effects. Future research is
warranted to establish whether the working model can be expanded upon to help explain
temporal relationships and long-term adherence to physical activity recommendations.

In conclusion, the results from this study may have important implications for understanding
adherence to public health guidelines for physical activity in rural breast cancer survivors.
Several pertinent implications for practice are evident including understanding the
relationships of social support, environment, fatigue, and self-efficacy to physical activity
behavior in rural breast cancer survivors. Recommendations for clinicians and public health
professionals include: 1) targeting self-efficacy through the classic sources of self-efficacy
information—skill mastery, social persuasion, social modeling, and interpretation of
physiological and psychological states?%; 2) targeting self-efficacy through cognitive
reframing of fatigue, enhancing social support, and teaching individuals to notice and take
advantage of the physical activity supportive features of the rural environment; 3) creating
multi-media modes for reaching rural breast cancer survivors and fostering multiple types of
social support; and 4) designing interventions with physical activity prescriptions that
gradually increase in difficulty (time and intensity) in order to not overly fatigue patients.
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Figure 1.
Structural Model of Social Cognitive Correlates of Meeting Physical Activity Guidelines

Note. All paths were significant, p < .05
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Demographic and Treatment-Related Sample Characteristics

Table 1

Sample (N = 483)
Characteristic No. %
Age
<55 years 128 26.6
55 to 69 years 208 433
>70 years 145 30.1
Race
Caucasian 468 96.9
African American 9 1.9
Other 9 1.2
Ethnicity
Hispanic 5 1.0
Not Hispanic 434 89.9
Declined 44 9.1
Education
Less than high school 42 8.8
High school graduate 209 43.8
Some college 119 24.6
College graduate 55 114
Graduate degree 52 10.9
Income
< $10,000 36 75
$10,000 to $19,9999 78 16.1
$20,000 to $34,999 103 21.3
$35,000 to $49,999 79 16.4
>$50,000 152 315
Received adjuvant therapy
Yes 275 56.9
No 208 43.1
Cancer stage
Stage 1 158 32.7
Stage 2 86 17.8
Stage 3 42 8.7
Stage 4 16 33
Unreported 181 375
Beale Code: County Population
1 (1 million +) 22 46
2 (250K to 1 million) 31 6.4
3 (metro areas <250K) 21 4.3
4 (20K +, adjacent to metro) 36 7.5
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Sample (N = 483)
Characteristic No. %
5 (20K +, non-adjacent to metro) 14 2.9
6 (2.5K to 19.9K adjacent to metro) 164 34.0
7 (2.5K to 19.9K, non-adjacent to metro) 122 253
8 (<2.5K, adjacent to metro) 12 25
9 (<2.5K, non-adjacent to metro) 61 12.6
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