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Evaluation of a 12-week home-based walking
intervention for breast cancer survivors

Abstract Goals of work: To evalu-
ate a 12-week home-based walking
intervention among breast cancer
survivors and to quantify changes in
physical activity (PA) behaviors, body
weight, and body composition in
response to the intervention. Patients
and methods: Breast cancer survi-
vors that were in the posttreatment
period were randomized to interven-
tion (n=23) or wait-list usual care
(n=13). PA was assessed by self-
report, and in a study subsample
(n=23), by an accelerometer. Intention
to treat principles were employed to
estimate the intervention effect on PA
behaviors, body weight, and body
composition. Intervention adherence
was calculated as the proportion of
exercise sessions completed relative
to the number of exercise sessions

recommended, as reported each week
on walking logs. Main results:
Thirty-four of 36 women randomized
(94%) completed the study. Average
intervention adherence over 12 weeks
was 94%. Intervention participants
reported a significantly greater in-
crease in walking for exercise [+11.9
metabolic equivalent (MET)-h/week]
over time than did usual care partici-
pants (+1.7 MET-h/week, p=0.01).
Objective measures of activity also
indicated that intervention partici-
pants increased their activity levels
over time as compared to usual care
participants [i.e., counts/min/day and
steps/day (p≤0.04)]. No significant
changes in body weight or composi-
tion were observed. Conclusion: We
found that a 12-week home-based
walking intervention was safe and
effective for increasing short-term PA
levels in breast cancer survivors.
Future studies are needed to assess the
ability of brief interventions to facil-
itate the maintenance of increased
activity levels and to produce favor-
able quality of life and risk factor
outcomes.
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Introduction

Breast cancer will account for about one third of all cancers
diagnosed among women in the United States in 2005, and

the majority of these women are expected to have a good
prognosis following treatment. Roughly 88% are expected
to live at least 5 years, and 77% at least 10 years, after their
diagnosis [2]. The current standard of care for nonmeta-
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static breast cancer involves surgical removal of the tumor,
and depending on the characteristics of the tumor (e.g.,
size, receptor status), surgery may be followed by adjuvant
chemotherapy and/or radiation and subsequent hormonal
therapy. While these intensive treatments clearly improve
long-term survival, the emotional and physical demands of
the diagnosis and treatment experience are substantial [25].
For many women, the acute adverse treatment effects
resolve in the months after treatment ends, but a number of
persistent effects of treatment have been described,
including weight gain and changes in body composition
(sarcopenia) [6], fatigue [28], and reduced physical quality
of life [14].

Because of the potential for physical activity/exercise
interventions to address many of these adverse effects of
the cancer experience, clinicians and researchers have
begun to examine the ability of physical activity promotion
programs to improve the emotional and physical quality of
life of cancer survivors [7, 8]. Evidence is increasing that
physical activity interventions may produce favorable
changes in hormonal and growth factor profiles that
would be expected to reduce cancer risk [12, 23]. In
addition, at least one report has indicated that leisure-time
physical activity levels 2 years after diagnosis, at or above
currently recommended levels [10 metabolic equivalent
(MET)-h/week], were associated with a 30–40% reduction
in subsequent breast cancer mortality [15].

Accordingly, simple, effective, and inexpensive physical
activity interventions for cancer survivors that can improve
quality of life and possibly reduce the risk of early
mortality are needed. The purpose of this research was to
evaluate the effectiveness of an established home-based
walking intervention in breast cancer survivors and to
quantify changes in physical activity behaviors targeted by
the intervention, as well as changes in body weight and
composition that may result from the intervention.

Patients and methods

Study design and objectives The Breast Cancer Walking
Study was a small randomized trial designed to evaluate a
12-week home-based walking intervention among women
with early-stage breast cancer. Women were eligible if
they had been diagnosed with stage I–III cancer, had
completed adjuvant treatment within the last 12 months,
were postmenopausal, were free of cardiovascular disease
and major orthopedic limitations [4], and were not
currently exercising on a regular basis (≥5 days/week).

Participant recruitment Women were recruited by letter
solicitation and phone follow-up in two metropolitan
areas, Columbia, SC, and Nashville, TN. SC participants
were recruited from the clinical population of the South
Carolina Cancer Center with the assistance of their
Psychosocial Oncology program. Recruitment efforts in

SC were initially designed to enable the evaluation of the
effect of the intervention on estrogen metabolism among
overweight [Body mass index (BMI)>25] postmenopausal
women who did not use medications or dietary supple-
ments that could influence estrogen metabolism. Due to
the stringent screening restrictions for this objective, only
about 1 in 12 women contacted (8%) were enrolled in the
study. To enhance recruitment at the TN site, eligibility
criteria related to estrogen metabolism were discontinued,
and only criteria related to menopausal status, medical
condition, and current exercise status were employed.
Women in TN were primarily recruited from a large case
control study, 85% of whom consented to be contacted for
future research. Participants in this study aged 45 years or
older with stage I or II breast cancer were contacted by mail.
Of 117 women who were mailed letters, contact was
established with 102 of them (87%), and 59 of these women
(58%) expressed interest in participating and were screened
for eligibility. Twenty three of the women screened were
eligible and gave informed consent. Informed consent
procedures approved by relevant institutional review boards
were completed for each participant.

Randomization and intervention content Following the
collection of baseline measures, participants were ran-
domized (2:1) to a home-based walking intervention
(n=22), or to a wait-list control group (n=14). We elected
to employ an unbalanced randomization approach to
increase the number of eligible participants that received
the intervention at baseline. Women randomized to the
usual care control condition were asked to maintain their
current (baseline) activity levels over the course of the
study. Our study team provided no materials or advice
about exercise to women in this experimental condition
and they were only contacted by study staff to schedule
and complete follow-up measurements and appointments
at 6 and 12 weeks. However, for ethical reasons, study
staff made no efforts after randomization to stop women in
this condition from initiating or increasing their activity
levels on their own.

Women in the usual care condition received the baseline
intervention counseling and materials (e.g., pedometer)
upon completion of the study and were offered the
opportunity to receive as much telephone counseling as
they wanted after this time.

The brief home-based intervention consisted of a single
in-person counseling visit (30 min) followed by up to
five short telephone-counseling calls in weeks 1, 2, 4, 7,
and 10 after randomization (10–15 min/call). The home-
based intervention primarily sought to increase walking,
and the frequency and content of the behavioral
counseling was modeled after the established Stanford
University Active Choices program developed by King
and colleagues [5]. The initial counseling session
emphasized goal setting and physical activity safety
(i.e., proper shoes, monitoring exercise intensity, warm-
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up/cool-down). Subsequent counseling calls were designed
to monitor participant safety and enhance adherence
through structured behavioral counseling that was
grounded in social cognitive theory. A semistructured script
was used by the counselors in each of the calls to initiate
discussion with participants about their experience in
meeting (or not) their walking goals that were agreed
upon at the previous intervention contact. Taking their cues
from the information provided by the participants in these
conversations, the staff then delivered appropriate inter-
vention messages. When participants met their goals,
individualized positive reinforcement was provided in the
form of a discussion of enjoyment associated with being
active and relevant self-rewards. Discussion of personal
motivations that helped the individual meet their walking
goals was also emphasized. In contrast, if the participant did
not meet their walking goals, the conversation naturally led
to the barriers participants experienced in the period, and the
counselor initiated a conversation about problem solving
strategies that might help overcome anticipated barriers in
the coming week(s). When appropriate, participants were
encouraged to elicit social support from their family and
friends that might help them meet their goals (e.g., a
walking partner, help with other time commitments). Calls
were ended with a recap of the conversation (by the
counselor) that included a review of the agreed upon goal
for the next week(s), a review of the behavioral issues that
were discussed during the call (e.g., positive reinforcements
or barriers/problem solving), and an indication of when the
next counseling call would occur.

To maximize safety, each call systematically assessed
possible cardiovascular and orthopedic symptoms, and
participants were instructed to increase their walking
frequency, duration, and intensity gradually. When the
occasional participant advanced their program too quickly,
or reported a high walking volume in a week, the
counselor recommended a reduction in their frequency
and or daily duration. Pedometers were given as a part of
the intervention to assist with the self-monitoring of
activity levels. Self-report logs of daily activity/walking,
pedometer steps, and ratings of perceived exertion (RPE)
during exercise were completed during each week of the
intervention. The general walking objectives over the
course of the study were as follows: in the first 4 weeks,
the goal was to walk three times/week (20–30 min/session);
during weeks 5–7, to walk four times/week (30–
40 min/session); and for the final 5 weeks of the study,
the goal was to walk five times/week (30–40 min/session).
Participants were asked to walk at a moderate intensity
level as reported by RPE (11–13). Intervention adherence
was calculated as the number of completed walking
sessions divided by the number of recommended sessions
for each week of intervention, as reported on the walking
logs. Overall adherence was calculated as the average
adherence over the 12-week period. The intervention was
delivered by two trained (by S. Wilcox) health counselors.

Demographic and medical characteristics Demographic
characteristics (e.g., age, ethnicity, income, marital status,
educational attainment) were evaluated by a self-adminis-
tered questionnaire. Medical information concerning can-
cer diagnosis and treatment (i.e., dates, surgery type,
treatment regimen) were obtained by a combination of
self-report and medical record review. Consent to review
medical records was obtained from 31 of 36 (86%)
participants.

Physical activity Physical activity was assessed using both
the Community Health Activities Model Program for
Seniors Physical Activity Questionnaire (CHAMPS) and,
in a subsample (n=23), the Manufacturing Technology
(MTI, Fort Walton Beach, FL, USA) Actigraph. Both of
these instruments were implemented at baseline, 6 weeks,
and 12 weeks. CHAMPS is a comprehensive 41-item self-
administered questionnaire that evaluates a wide range of
nonoccupational activities, including social activities,
recreation and hobbies, housework, walking and jogging,
and 14 other types of exercise in the “past 4 weeks.” These
data were converted to physical activity energy expendi-
ture (MET-h/week) using MET estimates developed
specifically for this instrument [31]. We examined total
physical activity and domain specific indices, as well as
energy expenditure from walking for exercise derived
from three questions related to hiking, walking for
pleasure, and walking for exercise.

The Actigraph is a small (2.0×1.6×0.6 in), light (1.5 oz)
accelerometer worn on the waist that records minute-by-
minute activity information (MTI; model 71256). Partici-
pants were instructed to wear the monitor for seven
consecutive days on their right hip during waking hours.
Monitors were checked for calibration before and after
each use. Data were summarized using an automated
scoring algorithm that assumes periods of monitor
inactivity [0 counts (ct)/m] for 20 consecutive minutes
indicate periods of nonwear. Valid days of observation
were determined for days on which the monitor was worn
for at least 10 h/day (63% of 16 waking hours). The
average number of days per assessment period was 6.3
(1.3) days, and the estimated duration of wear was 13.8
(1.3) h/day (values are mean (SD)). Average activity
counts (ct/min/day) and duration (min/day) in specific
intensity levels [inactive (0–259 ct/min), light (260–
759 ct/min), moderate general (760–5,724 ct/min),
moderate walking (1,952–5,724 ct/min), and vigorous
(+5,725 ct/min)] were calculated for periods when the
monitor was worn [21]. Duration data were evaluated in
terms of time spent in moderate walking (min/day) and
as the proportion of the monitored day spent in specific
intensity levels. Steps-per-day values were calculated
after censoring cycle count values coinciding with
activity counts below 260 ct/min. To objectively estimate
walking adherence among women in the intervention, we
calculated the frequency (day/week) that women accu-
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mulated at least 20 min of moderate-walking time
(1,952–5,724 ct/min) using the Actigraph and used this
information in comparison to walking objectives at
weeks 6 and 12 (e.g., 4 and 5 days/week, respectively).

Body weight and composition At study baseline, body
weight was measured to the nearest 0.1 kg and height was
measured to the nearest 0.5 cm. BMI was calculated as
kg/m2. Body composition was measured for descriptive
purposes by two methods. In SC (n=13), bioelectrical
impedance (BIA) values were obtained using an RJL
Quantum X instrument, and percent body fat was
estimated using the equation of Kotler [17]. BIA has
been found to be a highly reproducible and reasonably
accurate measure of body composition [17]. Data collec-
tion in the TN sample was completed using dual X-ray
absorptiometry (DEXA) via the LUNAR Prodigy (GE
Medical Systems, Madison, WI, USA). Scans were
performed in fan beam mode using Lunar software
(enCORE 2004, version 8.10.027). The instrument was
calibrated daily using the manufacturer’s standard calibra-
tion block. Bone mineral density (g/cm2) and content for
each calibration scan were consistently within 1% of
known values. Bone mineral content was expressed per
unit of bone-free fat-free mass (FFM). Determination of fat
mass (FM) was based on the extrapolation of fatness from
the ratio of soft tissue attenuation of the two X-ray
energies in pixels not containing bone. Our laboratory’s
intra-assay coefficient of variation for percent body fat
using DEXA in adults is 0.79.

Dietary patterns Changes in major dietary patterns in
response to the intervention were evaluated using two brief
dietary surveys that were also administered at baseline and
at 12 weeks. Women completed the 21-item diet habits
questionnaire (DHQ) of Kristal and colleagues [18] and
the 19-item National Cancer Institute (NCI) all day fruit
and vegetable screener [32]. High scores on the DHQ
indicate poor dietary patterns, while higher scores on the
NCI screener indicate greater fruit and vegetable intake.

Statistical analysis Intention-to-treat methodology was
used in all primary analyses. Missing observations,
including those incurred by participant dropouts, were
imputed by the “last observation carried forward” method,
and in a single case, a missing baseline Actigraph record
(monitor malfunction) was imputed using the participant’s
6-week time point. Baseline values for the demographic,
diagnosis, and treatment characteristics and outcome
measures were compared between the usual care and the
intervention groups using the nonparametric Wilcoxon
rank-sum test for continuous variables and chi-square tests
or Fisher’s exact tests for categorical variables. To evaluate
the effect of the intervention on the outcomes, two repeated-
measures analyses were used. For the physical activity
outcomes, linear mixed-effect models were used to

compare the effect of the intervention over time on the
dependent variables (at baseline, 6 weeks, and 12 weeks).
The effect of the intervention was assessed by examining
the group-by-time interaction, which statistically tests for
differences between the regression slopes of the physical
activity variables over time between the groups [19]. The
covariance structures of the dependent variables were
evaluated using Akaike information criteria, and the
structure that provided the best fit for the model was
employed in the estimation of statistical significance [20].
For the body-composition-dependent variables that were
measured at baseline and 12 weeks, we used an analysis of
covariance method to test the statistical difference between
groups at 12 weeks while controlling for baseline values
[13]. Because data for this report were collected at two
different sites, using different lead interventionists, and
two different body composition measurement methods, we
carefully evaluated our results from both sites in separate
analyses. There were no major differences in our outcomes
between sites; therefore, we chose to combine data from
each site in this report. To further minimize the potential
for such differences to influence the results, we statistically
controlled for study site in all our analyses. Study site was
not statistically significant in any of our body composition
analyses (all p>0.05) or in our physical activity analyses
from CHAMPS, except with regard to household activity
(p<0.05). Descriptive analyses of selected characteristics of
the intervention as reported on the monthly walking logs
were completed using analysis of variance to describe
differences between exercise and nonexercise days.
Spearman rank correlation coefficients (rho) were em-
ployed to evaluate the relationships between self-reported
(CHAMPS) and objectively measured activity levels at
baseline. A two-sided significance level of 5% was used for
all statistical inference. SAS version 8.2 was used for all
analyses (SAS Institution, Cary, NC, USA).

Results

At study baseline, there were no significant differences
between intervention and usual care groups for any
demographic, body size, or medical characteristics exam-
ined in Table 1 (all p≥0.13). Only two participants, one in
each condition, reported use of aromatase inhibitors at
baseline. Women in the intervention received 4.2 (SD=1.3)
counseling calls that lasted an average of 15.0 (SD=4.6)
minutes each. Total intervention contact time (initial
session and calls) was 93.4 (SD=26.6) minutes per
participant. Average adherence over 12 weeks to the
walking goals of the intervention as reported on the
monthly walking logs was 94% (SD=0.48). At study
baseline, CHAMPS total activity was positively correlated
with Actigraph counts and steps (rho≥0.42, p≤0.05) and
inversely associated with time recorded in physical
inactivity (rho=−0.49, p=0.02). Self-reported walking on
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the CHAMPS was strongly correlated with walking as
measured by the Actigraph (rho=0.65, p<0.01).

Figure 1 indicates considerable consistency between
reported adherence (logs) and that recorded by the
Actigraph in weeks 6 and 12 of the intervention, and also
highlights a reduction in adherence over time. As the
exercise frequency goal increased over time, there was a
general downward trend in walking adherence as reported
on the walking logs [i.e., 108, 88, and 76% in months 1, 2,
and 3, respectively (data not shown)].

Table 2 describes self-reported and objectively measured
physical activity over time in the two groups. There were no
significant baseline differences in physical activity between
intervention and usual care groups (p≥0.20), although
women randomized to the intervention tended to report more
lawn and garden activity, and, thus, more total activity at
baseline. The intervention resulted in a significant increase in
self-reported walking in the intervention as compared to the
usual care group (group*time p=0.01). Women in the in-
tervention increased the activity behavior targeted by the
intervention—walking—from 4.9MET-h/week at baseline
to 16.8MET-h/week at 12 weeks (Table 2). Overall, reported
increases in walking and household activity were respon-
sible for a nonsignificant increase (p=0.10) in total activity
on the CHAMPS (+21.5 MET-h/week, Table 2). Figure 2
describes a progressive increase in reported walking among
the intervention participants. Total walking time (min/week)
reported on the logs also increased significantly in each
successive month of the intervention to 103,134, and
147 min/week (p<0.01).

Results from objectively measured physical activity also
indicated that women increased their activity levels in

response to the intervention (Table 2). Significant group-by-
time interactions (p<0.05) were observed for both activity
counts and steps. There was also a group-by-time difference
of marginal significance (p=0.07) for time recorded in
moderate-walking activity. Detailed examination of the
Actigraph activity intensity profiles in the two groups,
expressed as a percent of total timemonitored, suggested that
women in the intervention group increased their time spent
in moderate–vigorous activity in part by reducing their time
spent in physical inactivity (Table 2), while women in the
usual care group tended to increase their time spent in
inactivity. However, due to the small sample size, these
comparisons were not statistically significant.

Table 1 Participant characteris-
tics at study baseline, by treat-
ment allocation, the Breast
Cancer Walking Study (values
are mean, SD, frequency, %
reporting)

ap values comparing the
intervention and usual care
groups using Wilcoxon rank-
sum for continuous variables,
and Fisher’s two-tailed exact
tests for categorical variables
bValues are presented as median
and interquartile range
cFive of six participants were
African American
dn=1 stage IIIA participant
eOnly one participant that
received chemotherapy did not
receive radiation

Demographics Intervention (n=22) Usual care (n=14) p valuea

Age (years) 51.3 (9.0) 56.9 (12.3) 0.13
BMI (kg/mb) 28.3 (4.9) 29.9 (7.1) 0.45
Education (years)b 16 (13–16) 16 (13–17) 0.79
Ethnicity 1.0
White 18 (82%) 12 (86%)
African American/otherc 4 (18%) 2 (14%)
Currently employed 18 (82%) 11 (79%) 1.0
Breast cancer family history 10 (45%) 7 (50%) 0.79
Diagnosis/treatment
Time since diagnosis (years)b 0.9 (0.7–1.0) 0.7 (0.6–1.0) 0.20
Stage 0.21
I 13 (59%) 9 (64%)
II/IIId 4 (18%) 3 (21%)
Not available 5 (23%) 2 (14%)
Treatment type 0.18
Chemotherapy/radiatione 7 (32%) 4 (29%)
Radiation alone 5 (23%) 7 (50%)
Surgery alone 5 (23%) 3 (21%)
Not available 5 (23%) – –
Tamoxifen use 13 (59%) 6 (43%) 0.34
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Fig. 1 Comparison of self-reported (walking log) and objectively
determined (Actigraph) intervention adherence in the 6th and 12th
weeks of the intervention, the Breast Cancer Walking Study
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While there were no significant changes in body weight
or composition (Table 3), the usual care group tended to
gain fat mass (FM) (0.35 kg) and lose fat-free mass (FFM)
(−0.31 kg), but the intervention group tended to lose FM
(−0.13 kg) and gain FFM (0.21 kg). In detailed post hoc
analyses, we stratified intervention women by reported
adherence, and the entire study group by overall activity
level, and found no significant or substantive effects of
exercise adherence or volume on body composition in
either of these analyses (data not shown). We also
examined patterns of fruit and vegetable consumption
and overall dietary habits in an effort to identify
unexpected changes in dietary patterns among participants,
and no significant changes were noted (data not shown).

Discussion

The purpose of this investigation was to evaluate the ability
of a 12-week home-based physical activity intervention to
facilitate the adoption of healthful activity levels in breast
cancer survivors and to quantify the intervention effect on
physical activity behaviors and body composition. We found
that a brief, home-based walking intervention was safe and
effective for increasing short-term physical activity levels
among breast cancer survivors that were not previously
active on a regular basis. In this relatively short intervention
that only focused on physical activity, no significant changes
in body weight or composition were noted.

Table 2 Results for physical
activity outcomes, the Breast
Cancer Walking Study

Values are mean (SD)
aAll CHAMPS indices are in
units of MET-h/week
bThere were no significant dif-
ferences between the usual care
and intervention groups at
baseline (all p≥0.10)
cp value for group-by-time
interaction

CHAMPS (n=36)a Baselineb 12 weeks Mean change pc

Social activities
Usual care 9.6 (6.2) 9.1 (4.8) −0.5 (6.8) 0.94
Intervention 7.5 (3.8) 7.9 (5.2) 0.4 (4.6)
Household
Usual care 6.4 (4.0) 7.1 (5.2) 0.7 (5.3) 0.14
Intervention 9.7 (7.7) 17.3 (13.1) 7.6 (13.2)
Lawn and garden
Usual care 3.8 (4.8) 4.8 (5.3) 1.0 (4.2) 0.62
Intervention 10.7 (11.4) 10.9 (12.5) 0.2 (10.3)
Exercise (nonwalking)
Usual care 7.1 (12.7) 8.7 (15.8) 1.7 (6.7) 0.51
Intervention 7.4 (8.4) 9.2 (9.8) 1.9 (11.5)
Walking
Usual care 5.0 (6.0) 6.6 (8.3) 1.7 (5.9) 0.01
Intervention 4.9 (5.3) 16.8 (15.3) 11.9 (14.4)
Total activity
Usual care 22.2 (20.7) 27.2 (22.7) 5.0 (13.8) 0.10
Intervention 32.7 (24.0) 54.2 (34.1) 21.5 (30.6)
ACTIGRAPH (n=23)
Counts (ct/min/day)
Usual care 215.3 (79.3) 198.5 (55.4) −16.8 (51.5) 0.01
Intervention 258.6 (86.8) 330.8 (114.7) 72.2 (114.6)
Steps (per day)
Usual care 5,939.0 (2,203.5) 5,379.9 (1,798.1) −559.1 (1,326.5) 0.04
Interventon 7,409.4 (2,791.1) 8,561.8 (2,887.3) 1,152.5 (2,408.8)
Moderate walking (min/day)
Usual care 9.6 (8.4) 11.5 (8.7) 1.9 (6.7) 0.07
Intervention 16.9 (13.3) 26.3 (14.0) 9.4 (12.0)
Inactive (%)
Usual care 77.2 (2.6) 79.5 (1.8) 2.3 (5.6) 0.17
Intervention 73.6 (1.6) 72.3 (1.5) −1.3 (7.3)
Light (%)
Usual care 13.9 (1.7) 12.5 (1.4) −1.4 (4.0) 0.57
Intervention 15.7 (0.7) 15.3 (1.0) −0.5 (3.7)
Moderate–vigorous (%)
Usual care 8.9 (1.4) 8.0 (1.0) −0.9 (2.5) 0.09
Intervention 10.6 (1.2) 12.4 (1.0) 1.8 (4.4)
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We purposely selected a relatively brief, inexpensive,
and proven home-based intervention approach [5] that
consisted of a single in-person counseling session followed
by up to five telephone calls designed to facilitate the
adoption of a program of regular walking. Average contact
time per participant for the intervention over 12 week was
only about 90 min. Jones and Courneya [16] examined the
exercise counseling and programming preferences of
cancer survivors and found strong preferences (>75%)
for the receipt of face-to-face counseling from exercise
professionals that were associated with a cancer center,
either at the cancer center or at home. They also found clear
preferences for walking (81%) and for exercising at home
or outdoors (56%) [16]. The intervention approach
examined in this research appears to be in close harmony
with the preferences of many cancer survivors, and
therefore, may be a promising model for delivering
physical activity promotion programs for these individuals.

Results from this investigation are largely consistent
with other randomized trials conducted among cancer
survivors. In terms of adherence to the program objectives,
our finding of a 94% adherence rate over 12 weeks was

similar to other investigations (75–98%) [10, 11, 26]. In
terms of changes in physical activity behaviors, most
controlled trials in cancer survivors following adjuvant
treatment have achieved exercise levels of 120–
160 min/week of moderate exercise by the end of the
intervention period [9, 27]. Our finding of an average
reported walking time of 147 min/week on the walking
logs in the final weeks of the intervention is consistent
with these studies. Results from our objective measures
of activity were broadly consistent with our self-report
instrument, and collectively, our measures indicate that
the intervention increased the overall physical activity
levels of women in the intervention group.

It is worth noting the probable reasons for the apparent
differences between levels of self-reported walking activity
over time on the CHAMPS (consistent increase; Fig. 2) and
the graded decrease in exercise adherence over time
obtained from the walking logs (Fig. 1). We believe that
as our goal for exercise frequency increased during the
study (from 3 to 5 days/week) there was a general
downward trend in walking adherence, as reported on the
walking logs (i.e., 108, 88, and 76% in months 1, 2, and 3,
respectively). While this trend would appear to be
inconsistent with an overall increase in walking (e.g.,
Fig. 2), the discordance between adherence and our other
physical activity outcomes was likely due to the fact that
our measure of adherence only considered walking
frequency, and not both frequency and duration of activity,
as did the CHAMPS instrument. Women increased their
overall level of walking each week by increasing walking
duration on days that they did walk, but they may not have
always met the frequency objectives of the intervention.

The lack of a significant effect on body weight and
composition in response to our intervention dose is also
consistent with similar short-term, physical-activity-only
interventions in cancer survivors in some [9, 11], but not
all, studies [29]. McTiernan and colleagues [22] evaluated
a combined diet and exercise intervention in breast cancer
survivors and found the intervention to result in a loss of
about 1.2 kg of body mass over 8 weeks. Longer-term
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Fig. 2 Results for CHAMPS outcome for walking at baseline,
6 weeks, and 12 weeks, the Breast Cancer Walking Study

Table 3 Results for body weight
and composition outcomes, the
Breast Cancer Walking Study

Values are mean (SD)
aThere were no significant dif-
ferences between the usual care
and intervention groups at
baseline (all p≥0.25)
bp values for analysis of co-
variance evaluating the inter-
vention effect

Baselinea 12 weeks Mean change pb

Body mass (kg)
Usual care 78.9 (20.3) 78.9 (20.3) 0.04 (2.16) 1.00
Intervention 74.9 (14.5) 74.9 (15.2) 0.01 (2.09)
Fat-free mass (kg)
Usual care 44.3 (8.1) 44.0 (7.6) −0.31 (1.10) 0.27
Intervention 44.6 (7.3) 44.8 (7.7) 0.21 (1.44)
Fat mass (kg)
Usual care 34.6 (14.4) 34.9 (14.5) 0.35 (2.46) 0.44
Intervention 30.3 (9.3) 30.2 (9.2) −0.13 (1.85)
Body fat (%)
Usual care 42.7 (7.3) 43.1 (6.9) 0.41 (1.94) 0.15
Intervention 39.9 (6.8) 39.7 (6.3) −0.20 (1.62)
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studies, the addition of calorie restriction to the interven-
tion, or a larger volume of exercise, is probably needed to
achieve significant weight loss, particularly in short-
duration interventions such as this one [1].

Our intervention focused on increasing the activity
levels of breast cancer survivors that were not regularly
active to levels currently recommended for health promo-
tion and disease prevention [3]. The intervention resulted in
an average increase in walking by about 12 MET-h/week
and 76% of women in the intervention reported walking on
5 days/week or more in the last 4 weeks of the intervention.
Detailed analyses of the intervention participants’ walking
logs suggested that they walked at a moderate intensity
(RPE 12–13), and on days in which they walked for
exercise, they reported pedometer readings that were about
3,500 steps greater than those on their nonexercise days.

The strengths and limitations of this report should be
considered carefully. The strengths of this research include
its randomized design among physically inactive women
and an analysis plan that adhered to intention-to-treat
principles. Our finding of a significant increase in physical
activity in the setting of a randomized trial supports the idea
that physical activity promotion programs in similar
populations of cancer survivors may be effective in
facilitating the adoption of healthy levels of activity. In
addition, we completed comprehensive measurements of
physical activity patterns using established instruments,
and both our objective and self-report measures of walking
were sensitive to changes in activity. This finding is also
important because it suggests that a less costly measure of
physical activity (CHAMPS) is valid and sensitive to
change in physical activity interventions with breast cancer
survivors. There are also a number of limitations of this
research that should be considered. First, to ensure
participant safety in this pilot study, women with existing
cardiovascular disease and orthopedic limitations were
excluded from participation. In addition, we included
primarily women with early-stage breast cancer; about a
third of whom received chemotherapy. It is possible that
women with more advanced disease that receive more
intensive treatment regimens and that have more comor-
bidities will have lower adherence and possibly higher
levels of adverse events. Thus, our results are most
generalizable to healthier breast cancer survivors with
few significant comorbid conditions. Second, many of our
participants enrolled at the TN site were contacted using a
list of participants from a breast cancer case-control study.
Therefore, it is possible that these women may have been
particularly motivated to adopt the walking program.
However, our participation rate among women screened
in TN [23 of 102 (22.5%)] was only marginally higher than
that of other trials among postmenopausal breast cancer
survivors (14.3–20.3%) [11, 27]. This suggests that the
selection of more motivated women in our study is similar
to that found in other published reports. A third weakness

of this report is the length of the intervention and follow-up
period (12 weeks). The short duration of the follow-up
period limits our understanding of the ability of this brief
intervention to positively influence the long-term mainte-
nance of healthy activity patterns, or to evaluate the impact
of these behavioral changes on long-term energy balance
and other outcomes relevant to cancer survivors. Finally,
like many other studies among cancer survivors, our
sample size in this study was relatively small. While we
were still able to measure statistically significant changes
in behaviors targeted by the intervention, intervening on a
larger, more heterogeneous group of breast cancer
survivors may have produced less of an intervention effect
than that which was obtained in this study.

Studies examining exercise interventions during and
after active adjuvant treatment have reported a number of
beneficial effects on physical health and quality of life,
including increased cardiorespiratory fitness [11, 24, 26]
and a range of psychological and quality-of-life outcomes,
including enhanced body image [26], reduced depression
and anxiety [30], and better overall quality of life and
physical well-being [11]. Collectively, these studies sup-
port the concept that physical activity/exercise interven-
tions can produce favorable changes in both the physical
and emotional quality of life. Additional research is also
needed to test the hypothesis that long-term changes in
physical activity behaviors in response to a brief home-
based intervention can improve the physical and emotional
quality of life of survivors, as well as their risk for
recurrence as indicated by relevant surrogate end-point
biomarkers (e.g., growth factor profiles, breast density),
and trials are underway to answer some of these questions.
Future reports from the Breast Cancer Walking Study will
describe the effects of the walking intervention on quality-
of-life outcomes, as well as predictors of intervention
adherence. We are particularly interested in understanding
more completely the important moderators and mediators
of this intervention so that we can tailor our counseling
approach to more effectively meet the needs of subgroups
within the population, and also to describe the psycholog-
ical constructs through which the intervention works.

In summary, we found that a brief, home-based walking
intervention was effective for increasing short-term phys-
ical activity levels among previously inactive early-stage
breast cancer survivors. Intervention adherence rates were
similar to those reported in other studies among adults with
and without cancer. However, no significant changes in
body weight or composition were noted over this short
intervention period.
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