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Abstract
Introduction—Older breast cancer survivors (BCS) report more falls and functional limitations
than women with no cancer history. Exercise training could reduce risk factors for future falls and
disability.

Methods—We conducted a randomized, controlled trial in 106 early-stage, postmenopausal BCS
who were ≥ 50 years old at diagnosis and post-treatment. Women were randomly assigned to a 1-
year resistance + impact exercise program or a stretching placebo program. Endpoints were 1-
repetition maximum bench press and leg press strength, timed 5-chair stands, 4m usual walk
speed, timed stance tests, handgrip strength, self-report physical function, and fatigue. We also
examined the influence of age, adjuvant hormone therapy use and exercise adherence on study
outcomes.

Results—Women in the resistance + impact training program significantly improved maximal
leg (p=.04) and bench (p=.01) press strength compared to the stretching group. Women who
attended 50% or more of prescribed resistance training sessions had significantly better changes in
maximal strength measures compared to less adherent women.

Conclusions—Resistance + impact exercise is superior to stretching at improving maximal
muscle strength and exercise adherence contributes to the degree of improvement.

Implications for Cancer Survivors—Older BCS can safely engage in resistance exercise that
improves lower and upper body strength, thereby reducing a risk factor for falls and future
disability. However, the ability of resistance training to shift other indices of fall and disability
risk, i.e., balance and function is unclear. Strategies to promote adherence to resistance training
could lead to greater improvements in strength.
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INTRODUCTION
Women who have had breast cancer are significantly more likely to fall and to report more
functional limitations than women who have not had cancer [1–4]. Falls are strongly
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associated with fractures in older adults [5] and can have other serious consequences
including disability and death [6]. About one-third of older adults who fall will require
assistance with activities of daily living after a fall, and over half (58%) of those persons
will need help for more than 6 months [7]. In addition to falls, declines in physical
functioning can also threaten independence [8] and changes associated with aging appear to
be accelerated in BCS [9]. Sweeney et al identified a greater prevalence of self-report
functional limitations among older female cancer survivors within 5 years of diagnosis
compared to older women with no cancer history [1]. In subgroup analyses by cancer type,
older BCS were more likely to report a functional limitation, such as difficulty walking up
and down stairs or doing heavy household chores, than cancer-free peers (OR for any
limitation: 1.37, 95% CI = 1.14, 1.65).

Falls and disability share overlapping risk factors that typically increase with age. Muscle
weakness, altered gait and instability are independently associated with increased fall risk
and lower functional capacity for performing daily tasks such as lifting objects [10, 11].
Age-related sarcopenia leads to muscle weakness that is linked to poor balance [12] and falls
[13]. Cancer treatment can cause muscle wasting that does not reverse in recovery [14–18]
and when combined with deconditioning and fatigue that can accompany treatment [19, 20],
may place older BCS at greater risk of falls and functional decline than women without
cancer. BCS who fall exhibit significantly lower leg strength [4] and worse balance [3]
compared to non-fallers, thus strength and balance are likely to be key risk factors for falls
in BCS.

Resistance training can reverse muscle weakness, restore balance, and reduce falls and
functional decline in older adults without cancer [21–23]. To date, only 3 trials have tested
the efficacy of resistance training to improve muscle strength in post-treatment BCS. All
reported improvements in lower body muscle strength [24–26], with Twiss et al also
reporting improvements in a measure of dynamic balance [24]; however, none of these trials
specifically targeted older BCS. We have developed a resistance + impact exercise program
that improves risk factors for falls and fractures (e.g., increased bone density, muscle
strength, gait and balance) in women without cancer [27, 28]. Recently, we reported that our
program prevented loss of bone density at the spine in older, postmenopausal BCS but had
little effect on muscle mass [29]. The primary aim of this study is to report additional
outcomes of muscle strength and both objective and self-report physical function from a 12-
month randomized, controlled trial of resistance + impact training compared to a stretching
control condition in postmenopausal, post-treatment BCS over 50 years of age at diagnosis.
A secondary aim was to explore whether or not age, adjuvant hormone therapy, and/or
exercise adherence influenced the response to resistance + impact training.

METHODS
Design

We conducted a 1-year single-blind randomized controlled trial comparing two parallel
groups equally allocated (1:1 ratio) to either: 1) progressive, moderate-intensity resistance +
impact training or 2) low-intensity stretching (placebo exercise). Primary outcomes were
measured at baseline, 6 and 12 months. All testing and exercise training took place at
Oregon Health & Science University (OHSU). Study recruitment began in October 2006 and
concluded when the target sample was accrued in December 2007. Exercise training ended
in December 2008 and testing finished by January 2009. The OHSU Institutional Review
Board approved the study procedures. The trial is registered with ClinicalTrials.gov
(NCT00591747).
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Participants
Women were recruited through the Oregon State Cancer Registry, clinician referral,
community events, study advertisements and information sessions. Interested women were
screened to determine if they met the following eligibility criteria: diagnosis of stage 0–3a
breast cancer at or after age 50, postmenopausal, ≥ 1 year post chemotherapy or
radiotherapy, non-osteoporotic, physician clearance to exercise, no regular participation in
resistance and/or impact exercise (< two, 30-min sessions per week) in the past month and,
physical and cognitive ability to complete study testing.

The PASS 2000 program [30] was used to conduct a power analysis based on a 2 × 3 mixed-
design analysis of variance. At n=33 per group, we had power of .81 to .99 to detect a
significant group by time interaction for outcomes of muscle strength, fatigue and self-report
physical function at α<0.01. To protect against 20% attrition [28, 27] we planned to
randomize at least 41 participants per group.

Study Interventions
The study interventions have been described in detail in an earlier publication reporting
body composition outcomes from the study [29]. Briefly, the participants in both groups
were prescribed an exercise program consisting of two 1-hr supervised classes and one 1-hr
home-based session per week for 1 year. If necessary, adjustments in the training program
were made on an individual basis during supervised sessions and were later recorded.
Symptoms of lymphedema were monitored by the exercise trainer and upper extremity
circumferences measured regularly [31]. Five women wore prescribed compression sleeves
for lymphedema during exercise training.

The resistance plus impact intervention (POWIR: Prevent Osteoporosis With Impact +
Resistance) used in this study was based on our prior interventions in women without cancer
[32, 33], originally applied with bone outcomes in mind, but also designed to improve
strength and function. POWIR complied with the American College of Sports Medicine
(ACSM) exercise guidelines for cancer survivors [34] and with ACSM recommendations for
progressive resistance training for novice weightlifters and older adults for 1–3 sets of 8–10
exercises at a weight that can be done for 8–12 repetitions (approximately 60–80% of 1-rep
max) with 1–2 min rest between sets [35, 36]. Training was progressive, used a combination
of dumbbells, barbells and weighted vests to apply resistance and focused on exercises that
targeted the leg, hip, chest and back and using movement patterns similar to those used in
activities of daily living [29]. Two-footed jumps from the ground to a target height 1″ from
the floor were performed with weighted vests. Women followed a training manual for the
home-based program that consisted of the same exercises that were performed in class, but
without weight vests and replacing free weights with resistance bands, for both convenience
and safety reasons. The deadlift move was omitted from the home program because this
exercise requires supervision and heavy weight equipment.

Participants in the placebo exercise group (FLEX) performed a series of whole body
stretching and relaxation exercises in a seated or lying position. Exercises were selected to
minimize muscular forces so that little stimulus to the musculoskeletal system was applied.
An exercise placebo group was used as a control rather than a sedentary usual care group so
that the attention from the study team and social interactions among participants would be
similar across groups and because we felt it would be unethical to ask the control group to
remain sedentary because of the known risks of inactivity for cancer survivors [34].
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Procedures
At baseline, written informed consent was obtained followed by completion of
questionnaires and physical performance testing. Tests were administered by trained
technicians blinded to group assignment and were repeated at 6 and 12 months. A
statistician used a computer-generated random numbers table (MS Excel) to allocate
participant ID numbers to intervention groups. The statistician provided the numbers table to
the project director who placed individual assignments into sealed envelopes prior to
enrollment of each participant. Randomization was stratified by adjuvant hormone therapy
use (AI or SERM vs none) and current aerobic activity (≥ vs < 90 min/week). Group
assignments were placed in sealed, sequentially numbered envelopes and opened by the
participant following the completion of baseline testing.

Demographics and health status including breast cancer stage, treatment type, diagnosis and
treatment dates, medication use and health history were obtained by self-report. Chronic
medical conditions were assessed by the Charlson Comorbidity Index, with higher scores
indicating worse health [37]. Physical activity was measured with the Community Health
Activity Model Program for Seniors (CHAMPS) physical activity questionnaire for older
adults [38] to describe our sample and to monitor for changes in outside physical activity
across the intervention period. CHAMPS asks about sedentary, low, moderate, and vigorous
activities during the last 4 weeks and calculates weekly energy expended in moderate-
vigorous and low-vigorous intensity activities (kcal/wk).

Maximal muscle strength of the upper and lower body was evaluated by a 1-repetition
maximum leg press and chest press (1-RM; kg), according to standard protocols [39]. The 1-
RM test has a low potential for injury and has been used in prior studies to evaluate maximal
muscle strength in cancer survivors, including BCS [25, 26]. Our in-house coefficients of
variation (CV), using a subsample of older women, for leg and chest press are 6.6% and
7.5%, respectively.

Grip strength was evaluated by hand grip dynamometry (Takei Scientific Instruments Co.,
Tokoyo, Japan). Grip strength is a predictor of future onset disability in older adults [40, 41]
and can discriminate between those able or unable to perform heavy tasks with their hands
[42]. Maximal isometric grip strength (kg) was determined for each right and left hands by
recording the highest force attained during a 30 second maximal grip. The best of 3 trials for
each hand was used for analysis. In-house CV for this measure is 7.2%

Objective physical function was assessed by the Physical Performance Battery (PPB). The
PPB consists of 3 timed performance tests: 5 repeated chair stands, standing balance, and
usual gait speed over 4 meters (fastest time of two trials). Each test is scored 0 (unable) to 4,
based on quartiles of performance [43], then scores are summed. Higher scores indicate
better physical function and low scores on the PPB have been shown to predict ADL
disability, hospitalization, admission to a nursing home, and mortality [44, 43, 45, 46]. To
specifically evaluate intervention effects on individual components of physical function and
risk factors for falls, we evaluated changes in the individual chair stand (sec) and gait speed
(m/sec) tests. We also administered an additional balance test separate from the PPB stance
test because the latter has not been examined in relation to fall risk [47]. We administered
the one-leg stance test that involves standing on one leg in two conditions: eyes open and
eyes closed. The time each position was maintained was recorded in sections up to a
maximum of 30 seconds. After 30 seconds the test begins to measure muscle endurance
rather than static balance. Our in-house CVs for chair stand, gait speed and one-leg stance
tests are 5.9%, 3.1% and 14.9%, respectively.
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Self-report physical function was determined from the Late-Life Function and Disability
Instrument (LLFDI) and the SF-36 Physical Function scale. The LLFDI is a valid and
reliable instrument and contains subscales of function including basic and advanced function
of the lower and upper extremities [48, 49]. The SF-36 is a 36-item instrument that measures
eight important health concepts (physical functioning, bodily pain, general health, vitality,
social functioning, impact of health or emotion on role functioning, and mental health) and
has been used frequently in studies of BCS to evaluate perceived physical function [50–53].
Of interest in this study were changes in the physical function scale of the SF-36, though we
report the baseline physical and mental component summary scores (PCS and MCS) to
describe our sample. Scales on both the LLFDI and SF-36 are scored 0–100, with higher
scores indicating better function.

Fatigue was measured using the Schwartz Cancer Fatigue (SCF) scale, a 6-item scale that
assesses the level of current fatigue specific to the cancer experience [54]. Scores range from
6–36 with higher scores indicating worse fatigue.

Statistical Analysis
To characterize the sample, we computed means and standard deviations for continuous
variables and frequencies and percentages for categorical variables. To account for the
potential influence of age, time since diagnosis and adjuvant hormone therapy on changes in
outcome variables over time, we included these variables as covariates in analyses for the
primary study aim. The intent-to-treat (ITT) analysis was performed using Hierarchical
Linear Modeling (HLM; HLM 6.08 software) which [55] analyzes each participant
according to her originally assigned group and regardless of missing 6 or 12-month data.
HLM uses maximum likelihood estimation for handling missing data, which is superior to
many other approaches in handling missing data, such as mean imputation or last
observation carried forward [56, 57]. We also performed a per protocol analysis using data
from participants with complete baseline and 12 month data so that we could evaluate
intervention effects in participants who completed the study. We conducted per protocol
analyses using separate 2 (group) × 3 (time) mixed-design analysis of covariance (MD-
ANCOVA) on each outcome. Of interest were significant group x time interactions; in cases
when the interaction was not significant, we examined the main effect of time to determine
whether any form of exercise (i.e., resistance or stretching) might change study outcomes.
To examine potential effect modification of age and adjuvant hormone therapy use (no use,
SERM or AI) we performed additional analysis using HLM and MD-ANCOVA to test for
significant 3-way (group x time x age or adjuvant hormone use) interactions. For MD-
ANCOVA the effect of age was explored by comparing women 60 years of age or older to
women younger than 60. The effect of adherence to the experimental intervention was
explored within POWIR using both statistical approaches to test for significant 2-way
(adherence x time) interactions. For MD-ANCOVA, we compared outcomes between
women who attended 50% or more of class sessions to women who attended less often. We
evaluated all hypotheses using an alpha level of 0.05.

RESULTS
Of 359 women who showed interest in the study, 106 women enrolled in the trial and were
randomized to POWIR (n=52) or FLEX (n=54). On average, participants were over 60 years
of age and overweight, but in good health based on their low comorbidity index score (Table
1). Most women had stage I or II breast cancer and had received radiation therapy, but
adjuvant chemotherapy and hormone therapy were also common. Women reported an
average of 447 kcals per day spent in low-vigorous intensity physical activities performed
over the month prior to enrollment. Intervention groups were not different at baseline on any
demographic or health history characteristic. Participant flow throughout the trial is outlined
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in Fig 1. Participant retention over 12 months was 85% in POWIR and 80% in FLEX,
though a number of women were unable to come in for 12 month testing visits reducing the
sample for per protocol analyses to N=36 for POWIR and N=31 for FLEX. Compared to
women who remained in the study, those who withdrew from the program were more likely
to be closer in time to their cancer diagnosis (43.2 ± 21.5 months vs. 64.2 ± 33.2 months for
dropouts and completers, respectively, p<0.05) and to self-report lower mental health based
on SF-36 MCS scores (46.6 ± 9.4 vs. 52.6 ± 9.1, p< 0.02) and more difficulty with daily
activities based on the LLFDI disability scale (75.1 ± 16.2 vs. 83.7 ± 15.7, p<0.05).
However, scores on physical performance measures did not significantly differ between
dropouts and completers. Ten women, 5 in each intervention group, changed their adjuvant
hormone therapy regimen during the 1-year intervention. Statistical outcomes were
unchanged when removing these cases from analyses.

Adherence, defined as the % of prescribed sessions attended, to supervised training sessions
was similar between groups, but adherence to home sessions was significantly better in
FLEX than POWIR (p<0.01) (Table 2). Adherence to both supervised and home training
sessions decreased from the first to second halves of the yearlong intervention. Compliance
to the training protocol was defined as the percent of participants who completed the study
exercises without significant modification for 6 months or more. Using this definition, 98%
of participants were compliant with the prescribed program. No injuries or adverse events
were reported from participation in either study program. Our indicator of lymphedema,
upper-extremity circumference measures, did not change differentially between groups over
time (mean 0–12 month changes in side-to-side % difference in finger, wrist and arm
circumferences for POWIR vs. FLEX were -0.5±2.9 vs.−0.2±2.3 (p=0.8), 0.5±2.0 vs.
0.0±1.7 (p=0.4), 0.5±1.7 vs. −0.1±2.3 (p=0.7), respectively)

Using the ITT approach, there were significant differences over time between POWIR and
FLEX groups for maximal leg press strength (Coefficient for slope of time=9.96, SE=4.06,
t(99)=2.45, p<0.02) and maximal bench press strength (Coefficient for slope of time=2.13,
SE=0.87, t(99)=2.46, p<0.02). There were no significant group differences over time on the
remaining outcomes.

Restricting analyses to women who completed all study visits yielded similar results (Table
3) and provided the opportunity to examine patterns of changes in study outcomes across the
intervention period. Muscle strength increased linearly across the intervention period for
both upper and lower body strength (Fig 2a–b), though the rate of increase in upper body
strength decreased somewhat over the second half of the intervention. Like the ITT results,
objective measures of physical function that included the chair stand and usual walk tests
did not demonstrate differential change over time by group (Figs 2c–d). However, there was
a significant main effect of time for gait speed where both POWIR and FLEX improved
over time (p<0.04). Walk speed improved initially over the first 6 months then slightly
decreased at 12 months, but stayed above baseline levels. Chair stand time improved
similarly in both groups within the first 6 months and improved slightly over the next 6
months in POWIR.

There was no evidence of effect modification from adjuvant hormone therapy use or age on
study outcomes using either ITT or per protocol analytic approaches (data not shown).
However, HLM analysis revealed significant effect modification of adherence to the
POWIR program on both measures of upper body strength (grip strength (p=0.045) and
maximal bench press (p=0.023)). When using 2 × 3 MD-ANCOVA to evaluate study
completers only, those attending 50% or more of prescribed resistance + impact exercise
sessions had better changes in grip strength (p<0.01), bench press (p=0.03) and leg press
(p<0.02) tests than women who attended classes less 50% of the time (Fig 3).
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DISCUSSION
Our program of resistance + impact exercise produced statistically significant improvements
in upper and lower body maximal strength compared to a control program of low-intensity
stretching in BCS who were older than 50 years of age and postmenopausal at diagnosis.
However, the POWIR program did not appear to improve either objective or subjective
measures of physical function more than the control condition. In fact, both groups
improved significantly over time in a measure of mobility, e.g., gait speed. Women were
able to perform either study program as prescribed. Within the POWIR program, higher
attendance was associated with greater improvements in maximal upper and lower body
strength.

Our study is the first to report on a resistance training program specifically for women who
were older when they were diagnosed and treated for breast cancer. Approximately 85% of
women who receive a first diagnosis of breast cancer are aged 50 and over, thus older
women constitute the largest group of BCS [58]. While other resistance training trials have
included older women as part of a broader age range of BCS [25, 26, 24], these studies
cannot evaluate the specific capacity of older BCS to tolerate and respond to rehabilitative
interventions. We found that older BCS could tolerate a moderate-vigorous resistance
training program as evidenced by compliance to the prescribed training program and the
absence of program-related injuries. We are also among the first to examine physical
function using objective measures rather than self-report [59]. Objective measures of
physical function, particularly those that can capture different domains of function such as
balance and mobility, overcome limitations of self-reported physical function because
objective tests can indicate which body systems underlie limitations and detect declines
before a woman recognizes a change in her abilities [8].

The notable limitations of our study were the modest size of the sample and generalizability
of the program. Our study may not generalize to the broader population of BCS, since
women who dropped out of the program had some different characteristics than women who
did not. Women who withdrew from the program were closer to diagnosis and reported
more difficulties with activities of daily living and lower mental health scores. It is unlikely
that these women dropped out because they could not tolerate the POWIR program since a
greater proportion dropped out of the control program due to poor health than the POWIR
program (Fig 1); however, dropouts from our study may represent a subgroup of older BCS
that have different exercise preferences and warrant further attention. Though our choice
against a non-exercise control group may also be perceived as a limitation, we view it as a
strength because an exercise placebo group reduces the potential for unequal attrition among
participants allocated to a non-exercise group and also keeps the level of attention from
instructors and peers similar across groups. We also felt that withholding exercise
completely from BCS would be unethical given the recommendations that cancer survivors
avoid inactivity [34]. Stretching exercise has been used as a control condition for resistance
training studies in older adults and did not improve strength or bone density [60–63], but has
been shown to provide other benefits such as increased range of motion [64] that could
improve mobility [65]. In fact, the main effects of time on gait speed in our study (Fig 2c)
indicate that even low intensity stretching might have had a small effect on function
outcomes in BCS, though neither group could be compared to a no exercise condition.

Women in the POWIR program improved upper and lower body muscle strength as
evidenced by 12% and 20% increases in 1-RM bench and leg press performance,
respectively. Our findings agree with other resistance training trials in BCS but the
magnitude of strength increases was slightly lower among our older sample [25, 26, 24].
Differences between those studies and ours may be attributed in part to the different age
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ranges of participants, but could also reflect differences in strength testing protocols and
training programs. Resistance training trials in older adults without cancer consistently
report significant strength gains, but those studies comparing the degree of change between
young and old participants report similar improvements or slightly less improvement in old
versus young adults [66]. Within our sample of BCS ranging in age from 53–83 years old,
age did not moderate significant group differences over time suggesting that resistance
exercise benefits are similar across this older age span.

In contrast to Twiss et al who reported improvements in dynamic balance after strength
training in BCS [24], we did not find differences between POWIR and FLEX on simple
static balance tests. We expected that the POWIR program would improve balance based on
our prior reports of stability improvements with this program in women without cancer [27,
28] and because muscle strength contributes to balance control [13, 12]. We used a simple
clinical test of static balance, the one-leg stance test, whereas other studies used laboratory
balance tests [27, 28] or more complex clinical tests of dynamic balance, e.g., timed
backward tandem walk [24]. Our simple clinical test may have lacked the specificity and
sensitivity to detect balance changes from strength training, particularly attributes most
relevant to falls [47], and future trials should select the most appropriate measurement tool
for their intervention and population. Another reason that we may have failed to find group
differences on either objective or perceived self-report physical function is that we did not
select women for low baseline function nor did we exclude aerobically active women (Table
1). We also excluded women who could not engage in moderate-vigorous intensity
resistance training sufficient to improve bone health and thus may have inadvertently
excluded women who might have been more likely to improve function because of low
baseline fitness [67]. Average baseline values for usual gait speed, handgrip strength and the
PPB among our participants (Table 3) were at or above values reported in cohort studies of
well functioning, community-dwelling older adults [68–70].

Campbell et al. have urged investigators to thoroughly report compliance and adherence to
prescribed exercise interventions in cancer survivors so that specific evidence-based
exercise prescriptions, administered by healthcare professionals, could be available for BCS
[67]. In addition to reporting participant compliance to our prescribed protocol, we
evaluated the influence of adherence on study outcomes. Women who came to class an
average of 1 or more times per week had significantly greater improvements in maximal
upper and lower body strength measures than women attending less often (Fig. 3). These
findings are consistent with those of Taafe et al and Di Franco et al who reported significant
maximal strength gains among older adults who participated in moderate-vigorous intensity
resistance training 1 day per week compared to inactive controls [71]. However, while Taafe
and Di Franco reported that strength gains were no better among older adults who resistance
trained 2 or 3 days per week compared to 1, our results indicate that adherence rates above
an average of 1 time per week promoted greater upper body strength gains. Our study was in
women only and the others included men, thus it is possible that in women the upper body
may be more responsive to further increases in training than the lower body. This body
region may be more sensitive to increased frequency of training in women because faster
declines in upper extremity strength than lower extremity strength across the 6th to 9th
decades have been reported for community-dwelling women [72]. For these older BCS, an
average participation rate equal to one day per week was sufficient to cause gains in muscle
strength and this frequency may meet the preferences of older BCS for gradual increases in
the level of exercise over time [73]. Our data suggest, though, that even greater gains in
upper extremity strength could be achieved by progressing toward ACSM recommendations
for twice-weekly resistance training for older adults [36].
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Given the known roles of muscle weakness in the etiology of falls and functional decline,
improvements in muscle strength could translate to lower fall and disability risk in older
BCS. When considering the multi-factorial nature of falls, muscle weakness ranks as the
lead risk factor in older adults [11]. In addition to fall risk, muscle weakness is also a
precursor to disability onset because it precedes functional limitations that can lead to loss of
independence [8, 74, 10]. Muscle weakness is a consistent predictor of ADL disability
among community-dwelling older adults [75]. Since we did not measure falls nor disability
in our study, we cannot assume that our older BCS who gained strength will fall less or
remain independent longer; however, future controlled exercise trials that track falls and
disability in adequately powered samples are warranted. In 2011, the first generation of baby
boomers will reach 65, and the aging of this generation will contribute to a projected
doubling of cancer survivors by 2050 [76]. Developing safe, effective and translatable
interventions that optimize function and quality of life specific to older cancer survivors is
an important area for future work.
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Figure 1.
Participant flow across the trial
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Figure 2.
Figures 2a–d Changes in upper and lower body muscle strength, chair stand and gait speed
tests between POWIR and FLEX across 12-month intervention. Bars represent standard
error.
* Changes in POWIR significantly different from changes in FLEX, p<0.05
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Figure 3.
Comparison of percent changes in maximal strength measures between POWIR participants
who adhered to 50% or more of prescribed training sessions and POWIR participants who
adhered less than 50% of the time

Winters-Stone et al. Page 16

J Cancer Surviv. Author manuscript; available in PMC 2012 November 05.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

Winters-Stone et al. Page 17

Table 1

Baseline clinical characteristics of enrolled participants (N=106). Data are expressed as mean (SD) for
continuous data or % of sample for categorical data.

Characteristic

POWIR (N=52) FLEX (N=54)

Range p-valueMean (SD) or % of sample Mean (SD) or % of sample

Age (yrs) 62.3 (6.7) 62.2 (6.7) 53–83 0.97

Comorbidity Index 1.9 (1.7) 1.6 (1.7) 0–9 0.29

BMI (kg/m2) 29.5 (5.8) 29.5 (5.6) 20.6–48.1 0.98

Time since diagnosis (months) 56.5 (39.9) 64.5 (35.4) 15–259 0.28

Stage 0 (%) 7.7% 3.7% 0.37

Stage I (%) 38.5% 40.7% 0.81

Stage II (%) 48.1% 35.2% 0.18

Stage IIIa (%) 1.9% 9.3% 0.10

Received chemotherapy (%) 61.5% 59.3% 0.81

Received radiation therapy (%) 92.3% 83.3% 0.16

Currently taking AI (%) 42.3% 40.7% 0.87

Currently taking SERM (%) 17.3% 13.0% 0.53

SF-36 PCS 49.7 (7.21) 52.0 (8.17) 25.2–69.1 0.53

SF-36 MCS 53.3 (8.22) 52.0 (9.82) 23.4–66.1 0.35

Energy expenditure (kcal/d) 434.3 (300.1) 458.9 (346.4) 0–2223 0.65

a
Energy expenditure calculated from CHAMPS physical activity survey and includes energy expended in activities ranging from low to vigorous

intensity per week

Abbreviations: AI: Aromatase inhibitor; SERM: selective estrogen receptor modulator; PCS: Physical Component Summary; MCS: Mental
Component Summary
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Table 2

Percent completion of study POWIR or FLEX (control) exercise programs at the mid-point (6 months) and
across the entire intervention period (12 months).

Study Group Timeframe Supervised Home Total

POWIR 0–6 months 82% 27% 63%

6–12 months 62% 18% 54%

0–12 months 76% 23% 57%

FLEX 0–6 months 80% 47% 69%

6–12 months 69% 41% 51%

0–12 months 72% 44% 62%
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