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Purpose/Objectives: To determine whether empirically selected and social cognitive
theory-based factors, including baseline characteristics and modifiable behavioral and
psychosocial factors, were determinants of physical activity (PA) maintenance in breast
cancer survivors (BCSs) six months after a PA intervention.
Design: Single-group longitudinal study.
Setting: The Breast Health Centre in Winnipeg, Manitoba, Canada.
Sample: 42 survivors with stage 0–III breast cancer who completed chemotherapy and/
or radiation therapy.
Methods: The community-based PA intervention included six weekly education and practice sessions on home-based aerobic, resistance, balance, and flexibility exercises.
Main Research Variables: The dependent variable, PA maintenance, was determined based
on PA level measurement at six months postintervention. The independent variables of
baseline characteristics (age, stage of cancer, and chronic musculoskeletal symptoms)
and modifiable behavioral and psychosocial factors (PA level, fatigue, PA self-efficacy in
overcoming barriers and performing tasks) were assessed at baseline and postintervention.
Findings: Multivariate regression analyses revealed that baseline fatigue and chronic musculoskeletal symptoms were the only factors significantly associated with PA maintenance.
Conclusions: Baseline fatigue level and chronic musculoskeletal symptoms were significant determinants of PA maintenance in breast cancer survivors who had completed a
community-based PA intervention. However, other key factors were considered.
Implications for Nursing: Prior to participation in community-based PA interventions,
clinicians should take into account the effects of high baseline fatigue levels and chronic
musculoskeletal symptoms on potential PA maintenance, and consider additional assessments and support for BCSs to sustain their PA behavioral change.

P

hysical activity (PA), including both occupational and leisure activities,
is increasingly recognized as having an important role in breast cancer
(BC) outcomes and survivorship. Breast cancer survivors (BCSs) often
experience side effects from treatment (surgery, chemotherapy, radiation, adjuvant endocrine therapy), including functional limitations,
poor quality of life, fatigue, weight gain, psychosocial distress, and increased
risk of other chronic diseases (Schmitz, 2011; Speck, Courneya, Masse, Duval,
& Schmitz, 2010). Evidence indicates that PA can help optimize the recovery
of physical functioning, decrease deconditioning, improve quality of life, manage treatment side effects, and potentially protect against disease recurrence
and mortality among BCSs (Kim, Choi, & Jeong, 2013; Lahart, Metsios, Nevill, &
Carmichael, 2015). However, the benefit of PA for BCSs depends on the extent
of their PA maintenance (Stull, Snyder, & Demark-Wahnefried, 2007), which is
defined as the ability to sustain initial improvement in PA six months or more
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after a PA intervention (White, McAuley, Estabrooks,
& Courneya, 2009).
BCSs may find it challenging to be physically active
after cancer treatments and even more difficult to
maintain the recommended level of 150 minutes of
moderate physical activity per week (Bourke et al.,
2014). Based on a population-based survey, about 16%
of BCSs participate in a sufficient amount of PA (Smith
& Chagpar, 2010). PA interventions are effective in
improving PA level and managing cancer treatment
side effects in BCSs after cancer treatment (Bluethmann, Vernon, Gabriel, Murphy, & Bartholomew, 2015;
Kim et al., 2013). Specifically, community-based PA
interventions (geographically located in a community
institution in which interventions are implemented,
such as health centers) (McLeroy, Norton, Kegler,
Burdine, & Sumaya, 2003) have demonstrated efficacy in PA improvement and reduction in cancer
treatment–related side effects (Cheifetz et al., 2014;
Knobf, Thompson, Fennie, & Erdos, 2014; McLeroy
et al., 2003) and are cost effective (Roux et al., 2008).
Adherence (participation in the PA behavior) during
supervised PA interventions among BCSs is shown
to be as high as 89% (Courneya et al., 2008; Swenson,
Nissen, & Henly, 2010); however, this rate was not
sustained over time. Only 42%–58% maintained the
recommended levels at six months after completion
of the PA intervention (Courneya et al., 2009; Vallance, Courneya, Plotnikoff, Dinu, & Mackey, 2008).
Reports on longer-term PA maintenance (six months
after completion of interventions) in BCSs are scarce
(Spark, Reeves, Fjeldsoe, & Eakin, 2013; White et al.,
2009).
To date, only two randomized, controlled trials
(RCTs) have examined PA maintenance and its poten-

tial determinants among BCSs (Courneya et al., 2009;
Vallance, Plotnikoff, Karvinen, Mackey, & Courneya,
2010). Age, PA level, and fatigue were baseline characteristics and modifiable behavioral and psychosocial
factors that have been consistently assessed across
these studies. However, the findings were inconclusive, and the factors examined were limited. Based
on the current empirical literature and guided by
social cognitive theory (SCT) (Bandura, 1986), the
authors of the current article proposed that baseline
characteristics, including stage of cancer (Courneya
et al., 2008, 2009; Irwin et al., 2004) and chronic musculoskeletal symptoms (Brown et al., 2014), and the
modifiable psychosocial factor of PA self-efficacy
(confidence and belief of one’s own ability to perform
particular activities or overcome barriers to PA)
(Pinto, Rabin, & Dunsiger, 2009; Vallance et al., 2010)
should also be taken into account in the investigation
of potential determinants of PA maintenance in BCSs,
particularly within the context of a community-based
PA intervention (see Figure 1).
Age was considered as a potential determinant of
PA maintenance in both RCTs (Courneya et al., 2009;
Vallance et al., 2010). Courneya et al. (2009) reported
negative association between age and PA maintenance
in 201 BCSs who had completed a supervised gymbased PA intervention while on active treatment. In
contrast, Vallance et al. (2010) did not find any association between age and PA maintenance in 266 BCSs who
completed an unsupervised home-based PA intervention after treatment completion. However, the findings
were equivocal. Both studies have yielded inconsistent
findings on the influence of age on PA maintenance,
and these have not been tested in BCSs who have completed a community-based PA intervention.
Stage of cancer is a baseline characteristic that has
been explored as a potential
FIGURE 1. Conceptual Model of Physical Activity Maintenance
determinant of PA maintein Breast Cancer Survivors
nance in BCSs (Courneya
et al., 2008, 2009; Irwin et
Baseline characteristics
al., 2004). Irwin et al. (2004)
• Age
and Courneya et al. (2008)
• Stage of cancer
found a paradoxical positive
• Chronic musculoskeletal symptoms
association between stage
Physical activity maintenance
of cancer and PA level (i.e.,
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Modifiable factors (baseline)
Modifiable factors (postintervention)
had greater PA adherence) in
Behavioral
Behavioral
their cross-sectional studies
Physical
• Physical activity level
• Physical activity level
of 806 and 242 BCSs, respecactivity
Psychosocial
Psychosocial
tively. Conversely, Courneya
intervention
• Fatigue
• Fatigue
et al. (2009) reported a small
• Physical activity self-efficacy
• Physical activity self-efficacy (overnegative association between
(overcoming barriers and
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performing tasks)
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201 BCSs who completed a PA intervention while on active treatment (i.e., individuals with higher stage had
lower levels of PA adherence).
Chronic musculoskeletal symptoms (e.g., joint or
muscle pain) are commonly experienced by BCSs
(23%–48%) (Brown et al., 2014; Menas et al., 2012; Park
et al., 2013). However, the impact of this baseline characteristic on PA maintenance is rarely studied. Brown
et al. (2014) reported that the 139 BCSs who experienced musculoskeletal symptoms were significantly
more likely to have reduced PA levels compared to
the other 161 BCSs in the cross-sectional study. The
effects of chronic musculoskeletal symptoms on longterm PA maintenance remains to be determined.
PA level and fatigue often are the main targets
of behavioral and psychosocial outcomes of PA
interventions (Cramp & Byron-Daniel, 2012). Evidence suggests these behavioral and psychosocial
outcomes could also be potential determinants of PA
maintenance (Courneya et al., 2009; Pinto et al., 2009;
Vallance et al., 2010). Courneya et al. (2009) reported
that only baseline PA level and postintervention
fatigue were significant determinants of PA maintenance in 201 BCSs who had completed a supervised
gym-based PA intervention. On the contrary, Vallance
et al. (2010) identified both baseline and postintervention PA levels and postintervention fatigue as significant predictors of PA maintenance among 377 BCSs
who had completed an unsupervised home-based
PA intervention. The discrepancies in the association between PA level, fatigue, and PA maintenance
among BCSs appeared to depend on the delivery approach of the PA interventions. The impact of these
modifiable behavioral and psychosocial factors on PA
maintenance has not been studied in PA interventions
delivered in the community.
Self-efficacy is important in PA intervention. Bandura’s (1986) SCT framework suggested that PA
self-efficacy could be improved with SCT-based PA
intervention and is essential for PA maintenance.
However, research in the role of PA self-efficacy on PA
maintenance among BCSs is lacking and equivocal.
Vallance et al. (2010) found that higher postintervention PA self-efficacy in performing tasks was strongly
associated with PA maintenance among 266 BCSs
who had completed a home-based PA intervention.
However, Pinto et al. (2009) reported that baseline PA
self-efficacy in overcoming barriers was significantly
associated with PA levels during a home-based PA
intervention among 43 BCSs. Additional research is
needed to determine the influence of PA self-efficacy
on PA maintenance in BCSs, and also within the context of community-based PA interventions.
Overall, a limited understanding exists about the
effects of baseline characteristics (age, stage of
ONCOLOGY NURSING FORUM • VOL. 43, NO. 1, JANUARY 2016

TABLE 1. Sample Characteristics (N = 42)
Characteristic
Age (years)
Time since diagnosis
(months)
Last date of treatment
(months)
Body mass index (kg/m2)

X

—

SD

Range

53.8
24.4

9.2
29.6

34–71
6–141

8.8

13.4

1–76

31.2

6.3

21.2–45.5

Characteristic
Education level
High school or below
Above high school
Employment status
Currently working
On leave of absence
Retired (not related to health)
Disabled or retired (related to health)
Homemaker
Comorbidity
0
1
2
Current stage of cancer
I
II
III
Cancer treatment(s) completed
Both chemotherapy and radiation therapy
Chemotherapy or radiation therapy only
None
Body mass index
Obese
Overweight
Normal
Reported chronic musculoskeletal symptoms
None
Lower body only
Upper body only
Upper and lower body

n
10
32
16
15
7
2
2
33
6
3
10
24
8
27
14
1
25
11
6
31
5
4
2

cancer, and chronic musculoskeletal symptoms)
and modifiable PA intervention-targeted behavioral
and psychosocial factors (PA level, fatigue, and PA
self-efficacy) on PA maintenance among BCSs. The
evidence also has been primarily drawn from RCTs,
which often have limited reporting on external
validity of their findings (White et al., 2009). Therefore, whether these findings on determinants of PA
maintenance could be translated into the context
of community-based PA interventions is unclear. To
address this gap, the current study focused on the
role of baseline characteristics and modifiable PA
intervention–targeted behavioral and psychosocial
factors that may influence PA maintenance after
BCSs completed a community-based PA intervention.
This study was part of a larger longitudinal study
that examined the effects of a community-based PA
95

Modifiable behavioral and psychosocial factors including PA level,
fatigue, and PA self-efficacy were
Baseline
Postintervention
assessed at baseline and postinter—
—
vention. PA level was assessed using
Variable
X
SD
X
SD
the interviewer-based Seven-Day
PA level (kcal per week)
894.2
633.2
1,169.8 737
Physical Activity Recall (PAR) (Blair
FACIT-Fatigue (score range = 0–52)
35.7
11.7
39.9
8
et al., 1985; Sallis et al., 1985). The
PA self-efficacy (score range = 0–100)
Seven-Day PAR used interview ques• Barriers
54.4
19.4
73.5
18.9
• Tasks
65.7
18.4
70.5
14.4
tions that prompted participants to
recall the amount of time spent in
FACIT—Functional Assessment of Chronic Illness Therapy; PA—physical activity
sleeping and physical activities that
were moderate, hard, and very hard
intensity for each of the previous
seven days prior to the interview. Any activity that
intervention on PA maintenance (Lee, Von Ah, Szuck,
added at least 10 minutes in one intensity category
& Lau, 2015). The current authors hypothesized
was counted. PA level in the past week was representthat all baseline characteristics and postintervened as weekly energy expenditure, and was estimated
tion behavioral and psychosocial factors would be
based on the metabolic equivalents tasks (METs) for
significantly associated with PA maintenance at six
the different intensity categories: moderate (4 METs),
months postintervention.
hard (6 METs), and very hard (10 METs). The METweighted total time spent on each of the PA categories
Methods
of at least moderate intensity in all seven days were
summed, normalized to individuals’ measured body
The current article reports on a secondary analysis
mass index, and converted to be expressed in kcal
of a longitudinal single-group study (Lee et al., 2015).
per week. The instrument has an excellent test-retest
Informed consent was obtained from the participants.
(inter-class correlation = 0.99) and inter-rater reliabilThe University of Manitoba’s Human Research Ethics
ity (r = 0.86) (Gross, Sallis, Buono, Roby, & Nelson,
Board approved the study protocol.
1990), as well as good validity (r = 0.66–0.77) (DishWomen diagnosed with stage 0–III breast cancer
man & Steinhardt, 1988; Taylor et al., 1984).
who had completed their chemotherapy and/or raFatigue was assessed using the Functional Assessdiation treatments at least one month prior to the PA
ment of Chronic Illness Therapy–Fatigue (FACITintervention and had received physician clearance
Fatigue) scale, version 4 (Yellen, Cella, Webster,
to participate were recruited. Those with metastatic
Blendowski, & Kaplan, 1997). Individuals rate how
disease were excluded. Recruitments were through
accurately each of the 13 fatigue-related items dehealthcare professionals, flyer distributions at
scribes them. The total scale score ranges from 0–52,
outpatient breast cancer clinics, and a local newsletwith higher scores representing better quality of life
ter for cancer survivors.
as a result of less fatigue. The scale has strong testMeasurements
retest reliability (r = 0.9) and internal consistency
(a = 0.93–0.95), and it has been validated with good
The independent variables were baseline characconvergent/divergent and discriminant validity (Yelteristics of age, stage of cancer, and chronic musculen et al., 1997).
loskeletal symptoms, as well as modifiable behavioral
PA self-efficacy in performing tasks and overcomand psychosocial factors of PA level, fatigue, and PA
ing barriers was assessed using the PA Self-Efficacy
self-efficacy. The self-reported baseline characterisScale (PASES) (Rogers et al., 2006; Rogers, McAuley,
tics were obtained as part of the intake assessment.
Courneya, & Verhulst, 2008). The scale has two disStages of cancer were categorized into four groups,
tinct subscales that are scored separately: the PA selfstage 0–III. Self-reported presence of chronic muscuefficacy in overcoming barriers subscale assesses an
loskeletal symptoms at baseline had four categories—
individual’s confidence in his or her ability to exercise
none, upper body only, lower body only, or upper
when encountering nine different barriers to PA, and
and lower body. Musculoskeletal symptoms included
the PA self-efficacy in performing tasks subscale asreported joint and/or muscle pain and aches with or
sesses an individual’s confidence in his or her ability
without limited range of motions. These symptoms
to complete four different PA tasks. All items are rated
were considered chronic when individuals had exon a 0%–100% scale. Each subscale score is calculated
perienced them for more than six weeks (Cimmino,
based on the mean of corresponding subscale items.
Ferrone, & Cutolo, 2011).
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TABLE 2. Descriptive Statistics of Potential Modifiable Behavioral
and Psychosocial Factors Influencing PA Maintenance
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The six-week PA intervention was based on Bandura’s SCT framework (Bandura, 1986) that focuses on
improving PA self-efficacy and outcome expectations
so as to enhance PA behavior (Pinto & Ciccolo, 2011).
The intervention was conducted at the Breast Health
Centre in Winnipeg, Manitoba, Canada. Six weekly 2.5hour structured classes consisted of education and
practice sessions on aerobic, resistance, balance, and
flexibility exercises that could be performed at home.
The education sessions on self-management and goal
setting were aimed at improving the understanding
of PA outcome expectations, whereas the supervised,
hands-on practice PA sessions were aimed at enhancing PA self-efficacy. The aerobic exercise included a
progressive walking program that used pedometers for
self-monitoring to reach a weekly goal of 150 minutes of
moderate-intensity PA. The resistance exercises included warm-ups and one to three sets of 8–12 repetitions
of nine core and upper and lower extremity progressive
routines using TherabandsTM, or weights, starting with
the least resistance. The flexibility exercises included
four upper and lower limb gentle stretches that were
performed after the aerobic and resistance exercises.
The level of difficulty of the exercises was tailored according the participants’ baseline ability. The classes

FIGURE 2. Modifiable Physical Activity Intervention:
Physical Activity
2,500
p = 0.026

2,000
kcal per week
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p = 0.016

45
FACIT-Fatigue Score

Both subscales have demonstrated excellent internal
consistency (a = 0.92 and 0.96, respectively) and good
test-retest reliability (r = 0.83 and 0.89, respectively)
(Rogers et al., 2005, 2006).
The primary dependent outcome was PA maintenance. PA maintenance in this study was defined
as PA level at six months postintervention. It was
determined based on the PA level assessed using the
Seven-Day PAR at six months postintervention.

40
35
30
25
20

1		

2
Time

FACIT—Functional Assessment of Chronic Illness Therapy

FIGURE 3. Modifiable Physical Activity Intervention:
Fatigue

were co-facilitated by a certified exercise instructor,
a registered dietitian, and a registered social worker.
Physical therapists and lymphedema therapists were
consulted as necessary to individualize exercises for
participants who had musculoskeletal symptoms that
affected their exercise or physical activity participation
during the program.

Statistical Methods
Multivariate stepwise regression analyses were
used to identify factors that could be significant
predictors of PA maintenance. Stepwise procedure
was chosen because it combines the advantages
of forward and backward solutions to allow for the
reassessment of contributions of each variable when
other variables are added at each step (Munro, 2005).
The PA maintenance factors included baseline characteristics (age, stage of cancer, and chronic musculoskeletal symptoms) and modifiable behavioral and
psychosocial factors (baseline and postintervention
PA levels, fatigue, and PA self-efficacy in overcoming
barriers and performing tasks). All factors were treated as continuous data, except stage of cancer (ordinal
data) and chronic musculoskeletal symptoms (categorical data). The chronic musculoskeletal symptoms
category was dummy-coded using two vectors, upper
and lower body musculoskeletal symptoms. The proposed factors were entered in a stepwise fashion. The
stepping criteria were set at an alpha of 0.05 for entry
and 0.1 for removal of independent variables.
All statistical analyses were performed using SPSS®,
version 22.0. Assumptions of multiple stepwise regression analysis were checked and met. Outliers were
97
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PASES—Physical Activity Self-Efficacy Scale

FIGURE 4. Modifiable Physical Activity Intervention:
Overcoming Barriers

Discussion
handled according to Tabachnick and Fidell’s (2001)
approach; that is, outliers (more than three interquartile ranges) were reassigned to the next highest
or lowest values. Collinearity of all independent variables was within an acceptable range. The variance
inflation factors (VIF) for all independent variables
(1.7 or less) were below the expected VIF cutoff of
10 (Kleinbaum, Kupper, Nizam, & Rosenberg, 2013).

Results
A total of 46 participants agreed to take part in the
six-week PA intervention and six-month postintervention assessment. Four dropped out during the study
for various reasons, including family death (n = 1),
minor surgery (n = 1), injury unrelated to PA intervention (n = 1), and newly diagnosed bone metastasis
(n = 1). Therefore, the final analysis included a total of
42 participants.
The sociodemographic and clinical characteristics
of the participants are presented in Table 1. The
participants were generally middle-aged women
—
(X age = 53.8 years), mostly diagnosed with stage I or
II breast cancer (81%, n = 34), and 26% (n = 11) of the
participants reported having chronic musculoskeletal
symptoms that impact their physical activity. The
modifiable PA intervention–targeted behavioral and
psychosocial factors, including PA level, fatigue, and
PA self-efficacy in overcoming barriers, had significant
improvement from baseline to postintervention (p <
0.03). The descriptive statistics of the modifiable PA
98

The aim of this secondary analysis was to determine if empirically selected and SCT-based factors,
including baseline characteristics (age, cancer staging, and chronic musculoskeletal symptoms) and
modifiable PA intervention–targeted behavioral and
psychosocial factors (fatigue, PA level, and PA selfefficacy at baseline and postintervention), would
be significant determinants of PA maintenance at
six months post-intervention. The study addressed
the gaps in the understanding of the determinants
of PA maintenance for BCSs who have completed a

FIGURE 5. Modifiable Physical Activity Intervention:
Performing Tasks
PASES—Physical Activity Self-Efficacy Scale
90
80
PASES-Task (%)
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40

intervention-targeted behavioral and psychosocial
factors are presented in Table 2 and Figures 2–5. The
primary dependent outcome of this study, PA maintenance (PA level at six months postintervention), was
1,002.8 kcal (SD = 664.7 kcal) per week.
Regression analyses resulted in two models.
The first model included only baseline fatigue as a
significant factor. The second model included two
significant factors, baseline fatigue and chronic
musculoskeletal symptoms (see Table 3). In model
1, baseline fatigue accounted for only 12% of the
variance of PA maintenance. In model 2, baseline
fatigue and chronic musculoskeletal symptoms were
included and accounted for 20% of the variance in
PA maintenance. Baseline fatigue (a = 0.32, p = 0.029)
and chronic musculoskeletal symptoms (a = –0.3,
p = 0.046) were significant determinants of PA maintenance, with an observed power of 82%. The power
was calculated based on the observed variance of
0.203 of the two predictors at an alpha of 0.05 (onetailed) in model 2.
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community-based PA intervention
TABLE 3. Multivariate Stepwise Regression of Physical Activity
program. This study demonstrated Maintenance (Physical Activity Six Months Postintervention)
that the modifiable psychosocial
R2
R2change Fchange
df
β1
β2
factor of fatigue and the baseline Predictor
characteristic of chronic musculo- FACIT-Fatigue (baseline)
0.12
0.12
5.25
1, 40 0.34*
0.32**
skeletal symptoms were the only
Chronic musculoskeletal
0.2
0.09
4.26
1, 39
–
–0.3***
symptoms
significant predictors for PA maintenance. This finding is particu- * p = 0.027; ** p = 0.029; *** p = 0.046
larly important given that current df—degrees of freedom; FACIT—Functional Assessment of Chronic Illness Therapy
evidence already suggests that Note. β 1 and β 2 are standardized regression coefficients for equations of models 1
increased PA improves quality of and 2.
life, specifically fatigue (Kim et al.,
2013; Schmitz, 2011), and PA maintenance is crucial for the benefits
The important role of baseline fatigue, rather than
of PA to be sustained. The challenge, however, faced
postintervention fatigue, in predicting PA mainteby the clinicians is the high prevalence of fatigue
nance among BCSs was an unexpected finding given
(56%–95%) (de Jong, Candel, Schouten, Abu-Saad,
that the authors’ primary analyses showed that
& Courtens, 2004) and musculoskeletal symptoms
fatigue and PA level improved significantly from base(23%–48%) (Menas et al., 2012; Park et al., 2013). Given
line to postintervention (Lee et al., 2015). Fatigue can
that maintenance of PA behavior is one of the critical
be reduced by increasing PA among BCSs (Pinto et al.,
components for the success and effectiveness of a
2008; Vallance et al., 2008, 2010; Voskuil et al., 2010),
PA intervention provided in the community (Gaglio,
and Courneya et al.’s (2009) study indicated that posShoup, & Glasgow, 2013), it would be essential for
tintervention fatigue predicted PA maintenance. The
clinicians to consider additional strategies to address
discrepancies between the current authors’ findings
the impact of baseline fatigue and chronic musculoand Courneya et al.’s (2009) findings might have been
skeletal symptoms on long-term PA maintenance.
caused by the differences in study type, sample size,
This study is the first to demonstrate that chronic
and PA intervention implementation timing. The curmusculoskeletal symptoms are negatively associated
rent authors’ PA intervention included a single small
with PA maintenance. One key factor could have been
sample group of BCSs who had received the PA interthe inclusion of BCSs with chronic musculoskeletal
vention after they had completed chemotherapy and
symptoms, who were often excluded in RCTs (Pinto et
radiation therapy, but Courneya et al.’s (2009) study
al., 2008; Vallance et al., 2008, 2010). With an intention
was an RCT with a follow-up sample of 201 BCSs who
to have a broader reach to BCSs in the community who
had received PA intervention while they were receivneeded PA intervention, this community-based PA ining chemotherapy. The current study was similar to
tervention program had allowed the authors to include
Vallance et al.’s (2010) home-based PA intervention
about 26% of BCSs who had chronic musculoskeletal
that also targeted BCSs who had completed treatsymptoms. The proportion of participants with muscuments, and both studies found baseline fatigue as an
loskeletal symptoms in this study seemed to corroboindependent predictor for PA maintenance. However,
rate with published prevalence among BCSs (23%–48%)
Vallance et al. (2010) also identified postintervention
(Menas et al., 2012; Park et al., 2013). Although ad-hoc
fatigue as a significant predictor, and the authors of
physical therapy consultations were provided to adapt
the current article did not. The differences may be
exercises for individuals with musculoskeletal sympattributed to the dissimilar analyses approach, study
toms, it did not seem to be sufficient. Early screening
type, and sample size between the studies. Vallance
of chronic musculoskeletal symptoms that affect daily
et al. (2010) was an RCT with 377 participants and the
activities and, therefore, referral for further musculoPA level at six months was analyzed as categorical
skeletal assessments and interventions may minimize
variable and used logistic regression analyses. On the
their negative impact on longer-term PA maintenance
other hand, the current article had a much smaller
among BCSs. Differential predictors of PA maintenance
sample size in a single-group study, and the authors
could exist between BCSs with and without chronic
also treated the same dependent variable as continumusculoskeletal symptoms, but stratified analyses
ous data and used multivariate regression analyses.
were not performed in this study because of the small
In addition, both studies had different intervention
sample size. However, the current findings highlight
effects on fatigue. Vallance et al. (2010) had smaller
the significant influence of musculoskeletal symptoms
positive change in fatigue (about 5%) than the curon longer-term PA maintenance among BCSs who have
rent article (about 11%).
completed a community-based PA intervention.
ONCOLOGY NURSING FORUM • VOL. 43, NO. 1, JANUARY 2016
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Knowledge Translation
• Clinicians should consider the impact of high baseline
fatigue and chronic musculoskeletal symptoms on physical activity maintenance.
• A need exists to develop practical clinical screening tools
to identify breast cancer survivors with high baseline
fatigue level and chronic musculoskeletal symptoms that
affect their daily activities.

Downloaded on 08-19-2022. Single-user license only. Copyright 2022 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

• Future research should explore the feasibility and efficacy
of collaborative programs between oncology and community health professionals.

Taken together, strong evidence suggests that
baseline fatigue is significantly associated with PA
maintenance for BCSs who have completed cancer
treatments. This has important clinical implications
because 68% of cancer survivors never receive advice on fatigue management (Blaney, Lowe-Strong,
Rankin-Watt, Campbell, & Gracey, 2013). PA intervention should emphasize the importance of maintaining
PA as an effective way to combat fatigue. Additional
targeted support may be required for BCSs with high
baseline fatigue levels so as to facilitate maintenance
of their PA behavior after completion of a communitybased PA intervention.

Limitations
Interpretation of the findings should be limited
within the strengths and weaknesses of this study.
As previously mentioned, the strengths of the study
included a theory-based PA intervention program that
was implemented in a community setting, a broader
inclusion criteria of BCSs who have chronic musculoskeletal symptoms, and a longer-term time period
after completion of the intervention. The limitations
of this study included the self-reported nature of the
PA outcome and the independent variables (age, stage
of cancer, and chronic musculoskeletal symptoms),
the lack of severity indicator for the musculoskeletal
symptoms, and the small sample size. In addition,
the sample size restricted the inclusion of other potential determinants in this study; therefore, only the
key factors from the current empirical literature and
Bandura’s (1986) SCT framework were selected for
analyses. Only 20% of the variance in PA maintenance
was accounted for by the two factors of baseline
fatigue and chronic musculoskeletal symptoms. Other
potential factors for PA maintenance, such as intentions, personality, and depression, could be included
in future studies (Andrykowski, Beacham, Schmidt, &
Harper, 2006; Courneya, Friedenreich, Sela, Quinney,
& Rhodes, 2002; Rhodes, Martin, & Taunton, 2001).
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Larger studies could also address differences in determinants of PA maintenance between stratified groups
of BCSs with and without chronic musculoskeletal
symptoms, and could examine the effects of hormonal
therapy that could produce or exacerbate musculoskeletal symptoms. In addition, stratified analysis on
determinants of PA maintenance could be performed
in BCSs who are obese, overweight, or normal weight
in a larger sample size.

Implications for Nursing
According to Karvinen, McGourty, Parent, and
Walker (2012), a substantial proportion (67%) of
oncology nurses provide physical activity recommendations to BCSs. To facilitate longer-term PA
maintenance, these findings suggest clinicians
should consider the level of fatigue and the presence
of chronic musculoskeletal symptoms in BCSs who
will be starting a PA intervention. Brief screening
assessment on fatigue level and the duration and
extent of musculoskeletal symptoms may help clinicians identify BCSs with high levels of fatigue and
chronic musculoskeletal symptoms, such as upper
and/or lower body joint pain that affect daily activities. Additional assessments (e.g., musculoskeletalspecific) and additional support and interventions
(e.g., individualized exercise adaptations) could
then be recommended and integrated into the
community-based PA interventions for BCSs. Additional research is needed to develop practical
clinical tools for screening high levels of fatigue and
chronic musculoskeletal symptoms. Studies also
are necessary to determine the best evidence-based
and cost-effective approach to integrating additional
targeted assessments and support into existing
community-based PA interventions. The feasibility and efficacy of collaborative programs between
oncology and community health professionals
that could be integrated into community-based PA
interventions could be explored.

Conclusion
This study found that baseline fatigue and chronic
musculoskeletal symptoms were significant determinants of PA maintenance six months after BCSs completed a community-based PA intervention. The data
will provide further information to guide the planning
and design of future community-based PA intervention programs for BCSs to best facilitate longer-term
maintenance of PA.
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