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Abstract

Purpose Breast cancer continues to be the leading cause of cancer in women in the US, so it is important to provide these
women with good therapies. However, there are adverse effects to these therapies. Physical activity plays an important role
in alleviating these adverse effects of breast cancer therapy. However, the effectiveness of home-based physical activity
interventions such as walking programs has not been detailed by prior reviews.

Methods This article reviews articles published to date to examine whether home-based physical activity interventions
are effective in improving physical activity and other outcomes among breast cancer patients who are undergoing primary
therapy for the disease. The present review is based upon bibliographic searches in PubMed and CINAHL and relevant search
terms. Articles published in English from 1980 through February 28, 2019 were identified. A total of 360 article citations
were identified in PubMed and non-duplicates in CINAHL.

Results After screening the abstracts or full texts of these articles and reviewing the references of previous review articles, we
found 15 studies that met the eligibility criteria. Four of the studies were pre/post-test trials, 10 were randomized controlled
trials, and one study was an observational study.

Conclusion Results from studies published to date indicate that among women receiving primary breast cancer therapy,
home-based physical activity programs have positive effects on physical functioning and symptoms such as fatigue. Among
women receiving adjuvant chemotherapy or radiation therapy, home-based physical activity programs are effective in reduc-
ing symptoms and improving physical functioning. Additional studies are needed to clarify the impact of home-based
physical therapy interventions on other outcomes including quality-of-life, bone mineral density, cognitive functioning, and
chemotherapy-induced peripheral neuropathy.

Keywords Breast cancer - Physical activity - Women

As breast cancer continues to be the leading cause of cancer
among women in the US, the need for effective treatments
remains high [1]. However, with breast cancer treatment
comes side effects. Breast cancer treatment causes fatigue,
debilitation, reduced physical function and aerobic capacity,
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and impaired quality-of-life [2]. These negative sequelae
have been observed across therapies, including adjuvant
chemotherapy and radiation therapy. Other potential side
effects of breast cancer treatment include lymphedema,
reduced bone mineral density, decreased cognitive function-
ing, and chemotherapy-induced peripheral neuropathy [3—6].

Physical activity plays an important role in alleviating
many of the adverse effects of breast cancer therapy [2, 7].
Clinic-based, supervised physical activity programs have
been shown to improve physical performance and decrease
fatigue in breast cancer patients [7]. Physical activity and
exercise during breast cancer treatment have been shown to
prevent or reduce muscle weakness and declines in cardio-
vascular function, functional ability, and quality-of-life [7].
Interventions including range of motion, aerobic exercise,
strengthening and stretching improve upper limb function
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by increasing shoulder mobility and decreasing pain and
lymphedema after surgical lymph node removal [8, 9].

The effectiveness of home-based (non-supervised) physi-
cal activity interventions for breast cancer patients receiv-
ing primary therapy has not been detailed by prior reviews.
Home-based physical activity provides breast cancer patients
with more flexibility in performing physical activity and may
be more affordable and accessible for some patients. This
article reviews articles published to date to examine whether
home-based physical activity interventions are effective in
increasing physical activity and improving other outcomes
among breast cancer patients who are undergoing primary
therapy for the disease (adjuvant chemotherapy, radiation).
The use of home based programs may be especially impor-
tant for patients who have decreased access to care or prefer
to exercise at home.

Methods

The present review is based upon bibliographic searches
in PubMed and CINAHL and relevant search terms. Arti-
cles published in English from 1980 through February 28,
2019 were identified using the following MeSH search
terms and Boolean algebra commands: (home based AND
physical activity AND breast cancer) OR (walking inter-
vention AND breast cancer). One of us (S.S.C.) performed
the bibliographic review The searches were not limited
to words appearing in the title of an article nor to studies
in a particular country or geographic region of the world.

The references of review articles were also reviewed [7].
Information obtained from bibliographic searches (title and
topic of article, information in abstract, study design, and
key words) was used to determine whether to retain each
article identified in this way. Only studies written in English
that examined the impact of breast cancer survivorship care
plans on health outcomes were eligible for inclusion. Stud-
ies focusing on breast cancer survivors who had completed
primary therapy were ineligible.

Results

A total of 360 article citations were identified in Pub-
Med and non-duplicates in CINAHL. After screening the
abstracts or full texts of these articles and reviewing the
references of previous review articles, we were left with 15
studies that met the eligibility criteria. The major reason
for exclusion was that the article was outside the scope of
this review (Fig. 1). Twenty studies (5.6%) were excluded
because they focused on breast cancer survivors rather than
patients undergoing primary therapy for breast cancer. Four
of the eligible studies were pre/post-test trials, 10 were ran-
domized controlled trials, and one study was an observa-
tional study. The types of interventions included walking (8
studies), a combination or aerobic and resistance training (4
studies), a combination walking and upper extremity range
of motion (1 study), and allowing the subjects to choose
their activity (2 studies). A summary of the articles included
in this review is provided in Table 1.

Fig.1 Flowchart of record
selection process

Potentially relevant records
identified by literature
research (n=360)

Records identified through Records identified through
PubMed searches (n=360) CINAHL searches (n=68)

Non-Duplicates (n=0)

Records excluded after
evaluation of abstract and/or
full text (n=345)

Total records included in
review (n=15)
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In a 6-week pre/post-test trial of a home-based walking
exercise program, Mock et al. [10] found that the exercise
group scored significantly higher than the usual care group
on physical functioning (p =0.003), and reduced intensity
of symptoms. The latter included fatigue, anxiety, and dif-
ficulty sleeping.

Mock et al. [11] conducted a randomized controlled
trial of a home-based walking exercise program (exercise
instruction, booklet) among 52 breast cancer patients receiv-
ing adjuvant chemotherapy or radiation therapy. Women
who exercised at least 90 min per week on 3 or more days
reported significantly less fatigue (p <0.01) and emotional
distress, as well as higher functional ability (p <0.01) and
quality-of-life (p =0.02) than women who were less active
during treatment.

In a randomized controlled trial of a home-based walk-
ing exercise program, Mock et al. [12] found no group dif-
ferences in an intention-to-treat analysis. However, when
exercise participation was considered using the data analysis
method of instrumental variables with principal stratifica-
tion, a significant effect of exercise on fatigue was observed
(p=0.03).

Cadmus et al. [13] conducted a 6-month randomized con-
trolled trial of a home-based exercise program among 50
breast cancer patients who had not yet begun or had only
recently initiated adjuvant therapy (radiation or chemother-
apy). Exercise was not associated with improved psycho-
social measures (happiness, depressive symptoms, anxiety,
stress, self-esteem) or quality-of-life.

Mustian et al. [14] conducted a three-month randomized
controlled trial of a home-based aerobic and resistance
training exercise program among 38 breast cancer patients
receiving radiation therapy. Participants in the exercise inter-
vention showed significantly higher quality-of-life (p <0.05)
and significantly lower fatigue (p <0.05) than the controls.

Swenson et al. [15] conducted a 6-week randomized
controlled trial comparing a walking physical activity
intervention with bisphosphonates. They examined adher-
ence to the 10,000-step protocol among 36 breast cancer
patients receiving adjuvant chemotherapy who were rand-
omized to the physical activity intervention arm. For the first
6 weeks, the mean total steps per participant was 280,571
(SD=111,992), which is 67% of the prescribed steps. A
significant linear increase occurred in steps per day after
chemotherapy in a treatment cycle (p <0.0001).

Ligibel et al. [16] conducted a 12-week pre/post-test
trial of a telephone-based exercise intervention for women
receiving adjuvant chemotherapy for early stage breast
cancer. In the 34 patients for whom baseline and week 12
measures were available, weekly exercise increased from 13
to 116 min (p <0.001). Cardiorespiratory fitness and qual-
ity-of-life improved significantly (p <0.003 and p =0.001,

respectively). Participants also avoided weight gain and
increases in body fat over the course of the study.

Saarto et al. [4] conducted a 12-month randomized con-
trolled trial of a home-based exercise program among 573
newly diagnosed breast cancer patients. The outcomes of
interest were bone mineral density (BMD) at the lumbar
spine and femoral neck and physical performance (2-km
walking test, figure-8 running test) and physical activity
[4]. Figure-8 running time improved significantly among
the patients of the intervention group compared with the
controls (p <0.001). No significant group differences were
observed in 2-km walking time or in physical activity.
However, there was a linear relationship between increased
physical activity and improved quality-of-life (p =0.006),
irrespective of the intervention. In premenopausal women,
bone loss at the femoral neck was prevented by exercise, the
mean BMD changes being —0.2% among the trainees versus
—1.4% among the controls (p =0.01). In postmenopausal
women, no significant exercise-effect on BMD was found
either at the lumbar spine (— 1.6% vs. —2.1%) or femoral
neck (—1.1% vs. — 1.1%).

Vincent et al. [17] conducted a 12-week pre/post-test
trial of a home-based walking exercise program among 39
breast cancer patients. Peak oxygen consumption (p =0.008)
and 6-min walking test distance (p =0.04) increased signifi-
cantly. There was a statistically non-significant increase in
fatigue score.

Wonders et al. [6] conducted a 10-week pre/post-test trial
of a home-based physical activity intervention among 50
breast cancer patients receiving Docetaxel, Paclitaxel, or
Vinorelbine. The outcomes of interest were symptoms of
chemotherapy-induced peripheral neuropathy and fatigue.
Prior to the exercise program, participants described their
pain as unpleasant skin sensations, abnormally sensitive to
touch, and coming on suddenly for no apparent reason. Fol-
lowing 10-weeks of exercise, participants reported less of
these symptoms (p=0.05).

Van Waart et al. [18] conducted a three-arm randomized
controlled trial comparing a home-based low-intensity
exercise program and a moderate- to high-intensity super-
vised exercise program with usual care. Both exercise pro-
grams resulted in less decline in cardiorespiratory fitness
(p<0.001), better physical functioning (p <0.001), less nau-
sea and vomiting, and less pain compared with usual care.

Cornette et al. [19] conducted a 27-week randomized
controlled trial of a home-based physical activity program
(endurance and resistance training) in which the primary
endpoint was cardiopulmonary function (maximal peak
oxygen consumption). Secondary endpoints included a
6-min walking test and assessment of muscular strength,
fatigue, quality-of-life, physical activity level, and anxiety/
depression. At 27 weeks, maximal peak oxygen consump-
tion increased in the intervention group (p =0.009) and
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decreased in the control group (p =0.046). No significant
differences were observed across groups in 6-min walking
test, quadriceps strength, or quality-of-life.

Donmez et al. [3] conducted a 6-week randomized con-
trolled trial of a home-based physical activity program
among 52 breast cancer patients who were referred for sur-
gery and who had undergone axillary lymph node dissec-
tion. The upper extremity circumference increased by about
two times from the baseline in the control group (p <0.05).
Lymphedema-related symptom severity scores decreased
significantly in the intervention group, compared to those
at the baseline (p <0.05).

Nyrop et al. [20] conducted an observational study of
adherence to a home-based walking exercise intervention
among 100 breast cancer patients receiving adjuvant chemo-
therapy. Mean walking steps were 3956 per day. Nineteen
percent of the women were fully adherent with the target
of 6686 steps/day, and an additional 24% were moderately
adherent. In unadjusted analysis, physical activity variables
associated with greater steps (measured using Fitbit wear-
able device) were pre-chemotherapy history of vigorous
physical activity (»p =0.0091) and higher self-reported walk-
ing minutes/week (p <0.001).

Gokal et al. [21] conducted a 12-week randomized con-
trolled trial of a home-based walking physical activity inter-
vention among 50 breast cancer patients receiving adjuvant
chemotherapy. The outcomes of interest were changes in
subjectively and objectively detected cognitive functioning,
and self-reported changes in anxiety, depression, fatigue,
self-esteem, mood, and physical activity. Compared with
the control group, the walking intervention had positive
effects on perceived cognitive function but not on sustained
attention, executive function, memory or visual spatial skills
when assessed objectively. The intervention had positive
effects on fatigue (p =0.02), self-esteem (p <0.001), mood
(»=0.03), and levels of physical activity (p =0.0011).

Furmaniak et al. [22] did a Cochrane Database Systematic
Review as an updated version of the Cochrane review pub-
lished in 2006 in which physical exercise for breast cancer
patients during adjuvant treatment had a number of posi-
tive effects. These included improved physical fitness and
slightly reduced fatigue. This review included 32 studies
with 2626 randomized women.

Cramer et al. [23] did a Cochrane Database Systematic
Review assessing the effects of yoga on health-related qual-
ity of life, mental health, and cancer-related symptoms in
women with breast cancer who are either receiving active
treatment or have already completed treatment. They found
that yoga improved health-related quality of life, reduced
fatigue, and reduced sleep disturbances in the short term.
This review included 24 studies with 2166 participants.
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Discussion

The results of this systematic review indicate that women
receiving primary breast cancer therapy, various forms
of physical activity and exercise have improved physical
functioning and decreased fatigue [10-12, 14, 18]. Only
two studies have showed improvements in functional
capacity (peak oxygen consumption) and cardiorespira-
tory fitness [16, 17]. Additional metabolic findings include
possible positive effects on bone mineral density and the
avoidance of weight gain [4, 16].

Studies have also reported improvements in various
cognitive and emotional outcomes, and quality of life [5,
10, 11, 14, 16, 19, 21]. There is only limited evidence
that home-based walking programs protect against decline
in cognitive functioning among breast cancer patients
undergoing chemotherapy [21]. In the small randomized
controlled trial conducted by Gokal et al. [21], the inter-
vention had positive effects on perceived cognitive func-
tion but not on sustained attention, executive function,
memory, or visual spatial skills, when assessed objectively
using neuropsychological measures. Only one study inves-
tigating psychosocial outcomes and quality of life did not
find significant improvements overall, however subjects
with low social functioning at baseline did improve in this
domain (p <0.05) [13]. The authors of this study, Cadmus
et al., report that the subjects included in their analyses
had relatively high baseline quality of life parameters,
which may explain why they did not find many significant
outcomes.

In addition, home-based physical activity programs lead
to improvements in other symptoms such as pain, nausea
and vomiting, and altered unpleasant skin sensation [6,
18]. Physical activity programs have been shown to be
effective in attenuating the symptoms of chemotherapy-
induced peripheral neuropathy in studies of patients with
cancer of the breast and other sites [6]. The biological
mechanisms behind chemotherapy-induced peripheral
neuropathy are not fully understood, and prophylactic and
symptomatic treatments are largely ineffective. In the cur-
rent review, the pre/post-test trial by Wonders et al. [6]
showed that, following 10-weeks of home-based exercise,
participants reported fewer symptoms of chemotherapy-
induced peripheral neuropathy (p = 0.05).

In subjects who had undergone axillary lymph node
dissection and participated in a post-surgical home based
exercise program had improved limb circumferences and
lymphedema symptoms [3]. Studies of breast cancer sur-
vivors suffering from lymphedema have shown that exer-
cise training alleviates symptoms of lymphedema [2].
For example, in the Physical Activity and Lymphedema
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(PAL) trial, Schmitz et al. [24] found that breast cancer
survivors who engaged in a slow, progressive program of
resistance exercise (weight lifting) not only strengthened
their affected arms but also had a lower incidence and
severity of lymphedema. In the current review, one study
of a home-based physical activity program for breast can-
cer patients was identified [3]. Donmez et al. [3] found that
lymphedema-related symptom severity scores decreased
significantly in the intervention group, compared to those
at the baseline (p <0.05).

With respect to limitations, outcomes, intervention
strategies, and tests varied among the studies. Caution
is, therefore, required in comparing results across stud-
ies. In addition, our literature review may not have cap-
tured all relevant studies. A further issue is that, in most
studies, physical activity was assessed using self-reported
information.

Among women receiving adjuvant chemotherapy or
radiation therapy, home-based physical activity programs
are effective in reducing symptoms and improving physi-
cal functioning. Additional studies are needed to clarify
the impact of home-based physical activity interventions
on other outcomes including quality-of-life, bone mineral
density, cognitive functioning, and chemotherapy-induced
peripheral neuropathy.
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