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Research

Among women living in Western countries, breast
cancer is an important disease in terms of incidence
and mortality.1–3 Improvement in survival over the

past 20 years has resulted in a substantial number of breast
cancer survivors, many of whom will have a normal life ex-

pectancy.3 Increasingly, cancer care is being directed toward
developing interventions to improve overall quality of life as
well as longevity.4

Physical exercise has consistently been identified as a cen-
tral element of rehabilitation for many chronic diseases5–8 and
has been successful in improving quality of life and reducing
all-cause mortality.9 Recent observational evidence suggests
that moderate levels of physical activity may even reduce the
risk of death from breast cancer,10 and therefore exercise may
prove to be a valuable intervention to improve not only quality
of life but overall survival.

The effectiveness of exercise interventions in cancer pa-
tients and survivors has been assessed in both qualitative sys-
tematic reviews and meta-analyses that included all types of
cancers and all types of trial designs (i.e., nonrandomized,
uncontrolled trials).11–13 It is well known, however, that can-
cer survivor groups are clinically heterogeneous in terms of
their demographic profile (e.g., age, sex distribution), behav-
ioural profile (e.g., smoking status, alcohol consumption,
obesity), disease pathophysiology, treatment protocols, and
symptoms and side effects. Consequently, the wisdom of
summarizing the effects of exercise interventions across such
disparate groups is questionable. It is clear from previous re-
views that the vast majority of exercise intervention research
has involved breast cancer patients and survivors. In addition,
there are now newer studies, so there is sufficient research
available to restrict a meta-analysis to this cancer survivor
group. It is also well known that the inclusion of nonrandom-
ized or uncontrolled trials leads to an overestimation of the
effect of an intervention. It is recommended that meta-analy-
ses be restricted to randomized controlled trials (RCTs)
whenever possible.14 Here, we present a systematic quantita-
tive review of RCTs on the effects of exercise interventions on
breast cancer patients and survivors.

Methods

We searched the following electronic databases to March
2005: Cochrane Central Register of Controlled Trials, MED-
LINE, EMBASE, CancerLit, CINAHL, PsychINFO, PEDro and
SportDiscus. The breast cancer specialized register main-
tained by the Cochrane Breast Cancer Group was also
searched. We used search terms related to breast cancer (e.g.,
breast neoplasms, mastectomy, axillary dissection), exerciseD
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Effects of exercise on breast cancer patients and survivors:
a systematic review and meta-analysis

Background: Physical exercise has been identified as a po-
tential intervention to improve quality of life in women with
breast cancer. We sought to summarize the available evi-
dence concerning the effects of exercise on breast cancer pa-
tients and survivors.

Methods: We searched the Cochrane Central Register of
Controlled Trials, MEDLINE, EMBASE, CINAHL, PsychINFO,
CancerLit, PEDro and SportDiscus as well as conference pro-
ceedings, clinical practice guidelines and other unpublished
literature resources. We included only randomized con-
trolled trials that examined exercise interventions for breast
cancer patients or survivors with quality of life, cardiorespi-
ratory fitness or physical functioning as primary outcomes.
We also extracted data on symptoms of fatigue, body com-
position and adverse effects. 

Results: Of 136 studies identified, 14 met all the inclusion cri-
teria. Despite significant heterogeneity and relatively small
samples, the point estimates in terms of the benefits of exer-
cise for all outcomes were positive even when statistical signifi-
cance was not achieved. Exercise led to statistically significant
improvements in quality of life as assessed by the Functional
Assessment of Cancer Therapy–General (weighted mean dif-
ference [WMD] 4.58, 95% confidence interval [CI] 0.35 to
8.80) and Functional Assessment of Cancer Therapy–Breast
(WMD 6.62, 95% CI 1.21 to 12.03). Exercise also led to signifi-
cant improvements in physical functioning and peak oxygen
consumption and in reducing symptoms of fatigue.

Interpretation: Exercise is an effective intervention to im-
prove quality of life, cardiorespiratory fitness, physical func-
tioning and fatigue in breast cancer patients and survivors.
Larger trials that have a greater focus on study quality and
adverse effects and that examine the long-term benefits of
exercise are needed for this patient group. 
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(e.g., exercise, physical activity, sport) and publication type
(e.g., random allocation, clinical trial). This search strategy
was modified as necessary for each database; appropriate
non-English language publications were not found. To locate
unpublished research, we reviewed proceedings from major
cancer and sports medicine meetings as well as clinical prac-
tice guidelines for breast cancer, and we searched Web sites
housing clinical trial details, theses or dissertations. In addi-
tion, we hand-searched the reference lists of all potentially
relevant studies and contacted experts and authors of previ-
ous studies to identify relevant articles.

Studies were considered eligible for inclusion if they were
RCTs comparing exercise with a placebo, controlled compari-
son or standard care. For the purposes of the review, exercise
was defined as a form of leisure-time physical activity that
was performed on a repeated basis over an extended period of
time, with the intention of improving fitness, performance or
health.15 Studies with an additional treatment arm or com-
bined intervention (e.g., exercise with diet modification) were
included only if the effects of exercise could be isolated. Exer-
cise studies that included cancers other than breast cancer
were excluded unless separate data were available for the
breast cancer subgroup. Therapeutic exercise regimens ad-
dressing only specific impairments related to the shoulder,
arm or both were not included. A priori, we excluded reports
that were available only in abstract form.

Trials were included only if they involved women with
early to later stage (Stage O–III) breast cancer or who had un-
dergone breast cancer surgery with or without adjuvant can-
cer therapy. Studies were required to have as a primary out-
come quality of life, cardiorespiratory fitness or physical
functioning. Secondary outcomes of interest included symp-
toms of fatigue and body composition (body weight or body
mass index [BMI]). We also extracted data on adverse events
resulting from the exercise intervention.

Two independent reviewers (MLM, KLC) screened the ti-
tles and abstracts of identified studies for eligibility. Papers
deemed potentially relevant were obtained, and the full pa-
pers were reviewed for inclusion by the same 2 independent
reviewers. Information on patients, methods, interven-
tions, outcomes and adverse events were extracted from the
original reports by the 2 independent reviewers onto paper
forms that they had designed and pre-tested. Disagree-
ments were resolved by consensus (MLM, KLC, KSC). The
methodologic quality of each RCT was assessed using the
following criteria: 
1) Was there adequate concealment of allocation? 
2) Was the method of randomization well described and ap-

propriate? 
3) Was the outcome assessment described as blinded? 
4) Was the method of blinding of the assessment of out-

comes well described and appropriate?
5) Was there a description of withdrawals and drop-outs?
6) Was the analysis intention-to-treat? 
7) Were withdrawals and drop-outs less than 10%? 
8) Was adherence to the exercise intervention (attendance or

completion of exercise session) greater than 70%?
All items were scored as positive (+), negative (–) or un-

clear (?). Studies were defined as being of “high quality” if
they fulfilled 4 or more of the 8 quality criteria.

Study results were pooled, if appropriate, using random
effects models after heterogeneity among the trials was con-
sidered. For continuous outcomes, individual study mean dif-
ferences were reported; pooled statistics were calculated us-
ing weighted mean differences (WMD) when data were on a
uniform scale and using standardized mean differences
(SMD) when data were on different scales. All results were
calculated with 95% confidence intervals (CIs). The estimated
effect size was calculated for outcomes that were reported in
3 or more studies. For dichotomous variables, individual and
pooled statistics were calculated as odds ratios (ORs) with
95% CIs. Heterogeneity was tested using a χ2 test that consid-
ered a p value of less than 0.10 to indicate significant hetero-
geneity. When heterogeneity was evident and could be ex-
plained by clinical dissimilarities, trials were not pooled.

Results

We identified 140 papers, of which 25 were considered poten-
tially relevant.16–40 Independent review of these 25 papers led
to the inclusion of 14 studies involving 717 partici-
pants.16–20,25,26,30–32,34–37 Study methodology varied signifi-
cantly, particularly with regards to timing of the exercise in-
tervention, the chosen exercise regimen and outcomes
reported (Table 1). Kappa statistics for agreement between
the reviewers on inclusion of trials and quality score were 0.8
and 0.92 respectively.

The median score for methodologic quality of all included
studies was 3, with a range of 0–8 (Table 2). Using a cutoff
point of 4 out of 8 criteria, 4 of the 14 studies were consid-
ered high quality.18,19,30,37 The most common methodologic
shortcomings in the included studies were failure to blind
the outcome assessment (12 studies scored “negative” or
“unclear”);  inadequate method of blinding outcome assess-
ment (12 studies scored “negative” or “unclear”); and inade-
quate concealment of allocation (11 studies scored “nega-
tive” or “unclear”).

Three studies involving 194 patients compared exercise
with usual care.17,18,37 Exercise was superior to usual care for
both the Functional Assessment of Cancer Therapy–General
(FACT–G) and Functional Assessment of Cancer Therapy–
Breast (FACT–B) quality-of-life scales. Pooled data from these
3 studies demonstrated that exercise led to significant im-
provements in quality of life using both the FACT–G (WMD
4.58, 95% CI 0.35 to 8.8) and FACT–B (WMD 6.62, 95% CI
1.21 to 12.03) scales (Fig. 1).

Cardiorespiratory fitness was reported as an outcome in 9
studies17–20,25,31,32,34,37 involving 473 patients. Owing to signifi-
cant heterogeneity between the 9 trials, data were not com-
bined and are reported only by specific outcome measure-
ment (Table 3). Three of the studies18–20 that reported peak
oxygen consumption in mL/kg per minute from symptom-
limited graded exercise tests were successfully combined. The
pooled results from the 3 studies demonstrated a significant
improvement in peak oxygen consumption with exercise
(WMD 3.39, 95% CI 1.67 to 5.10).
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Four studies18,20,35,37 monitored body weight, and 4 stud-
ies18,20,34,35 reported BMI as an outcome. The pooled results
from the 4 studies monitoring body weight showed a non-
significant reduction (WMD –0.03 kg, 95% CI –0.44 to 0.38).
The individual study results, as well as the pooled results, for
BMI also showed nonsignificant reductions in favour of exer-
cise (WMD –0.02, 95% CI –0.09 to 0.05) (Table 3).

Four studies17,18,26,37 involving 208 patients reported phys-
ical functioning or physical well-being components of qual-
ity of life. Two17,18 used the physical well-being subscale of
the FACT quality-of-life scale, and the other 226,37 used the
physical functioning subscale of the Medical Outcomes Trust
36-item Short Form Survey.41 The pooled results of all 4

studies showed a statistically significant increase in physical
functioning and well-being from exercise (SMD 0.84, 95%
CI 0.36 to 1.32) (Table 3).

Six studies16–18,20,30,34 involving 319 patients assessed the
effect of exercise on symptoms of fatigue. One study18 meas-
ured fatigue using the Functional Assessment of Cancer
Therapy–Fatigue (FACT–F) quality-of-life scale, 4 stud-
ies16,17,20,30 used the revised Piper Fatigue Scale and one study
used a visual analogue scale for fatigue.34 Although all of the
studies showed improvements in symptoms of fatigue with
exercise, only 218,34 reported statistically significant improve-
ments. These 2 studies18,34 were also the only studies carried
out following cancer treatment. The pooled results from all 6
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Table 1: Characteristics of randomized controlled trials examining the effectiveness of exercise for breast cancer  

Study  Features Participants Intervention Key endpoints Comments

Battagliani,16

2004 
(US) 

Supervised exercise 
during adjuvant 
radiotherapy or 
chemotherapy 

20 women, 
mean age 57
(SD 20) yr 

Mixed aerobic and resistance
exercise. 2 x/wk for 15 wk at  
40%–60% predicted exercise capacity; 
percentage of 1RM not stated;  
60 min per session 

• Lean body mass 
• VO2peak 
• UE and LE strength:  

1 RM 
• Fatigue  

Incomplete data for 
lean body mass, 
VO2peak and strength 
measures. 
Adherence to
exercise not reported

Campbell  
et al,17 2005 
(UK) 

Supervised exercise 
during adjuvant 
radiotherapy or 
chemotherapy 

19 women, 
mean age 47.5 
(SD 8) yr 

Mixed aerobic and resistance
exercise. 2 x/wk for 12 wk at 
60%–75% HR maximum; 10–20 min per 
session 

• QoL 
• 12-min walk test  

Adherence: exercise   
attendance 70% 

Courneya  
et al,18 2003 
(Canada) 

Supervised exercise 
post-treatment  
for 1 yr 

52 postmeno-
pausal women,  
mean age 59
(SD 6) yr 

Aerobic exercise (upright or 
recumbent cycle ergometer).
3 x/wk for 15 wk at 70%–75%  
VO2peak; progressive increase of 
15–35 min per session 

• QoL 
• VO2peak 
• Body weight 
• Body composition 

(BMI, SSF) 

Adherence: exercise  
attendance 98% 

Crowley,19 
2003 (US) 

Home-based 
exercise during 
specific adjuvant 
chemotherapy with 
adriamycin and 
cyclophos-phamide 
therapy  

22 women, age 
range 35–60 yr 

Mixed aerobic (walking) and 
resistance (tubing). 3–5 x/wk for 13 
wk at 60% of HR maximum; duration 
of exercise per session unclear

• QoL 
• VO2peak

• UE and LE  
strength: 1 RM  

Unable to use some 
relevant endpoints 
because data 
presented in graph 
form.  
Adherence to 
exercise not reported

Drouin,20 
2002 (US) 

Home-based 
exercise during 
adjuvant  
radiation therapy 

23 women, 
mean age  
50 (SD 8.2) yr  

Aerobic (self–monitored walking 
program with HR monitor). 3–5 x/wk 
for 7 wk at 50%–70% of HR maximum 
for 20–45 min per session  

• QoL 
• VO2peak

• Body weight 
• Body composition 

(BMI, SSF)  

Adherence to 
exercise not reported

MacVicar  
et al,25 1989 
(US) 

Supervised exercise 
during adjuvant 
chemotherapy or  
hormonal therapy 
or both 

45 women, 
mean age 45 (SD 
9.9) yr 

Aerobic (interval training on a 
stationary cycle ergometer).  
3 x/wk for 10 wk at 60%–85%  
of HR, duration progressively 
increased. 

• VO2peak

• Not an intention-to- 
treat analysis 

Adherence to 
exercise not reported

McKenzie  
et al,26 2003 
(Canada) 

Supervised exercise 
post- treatment for 
mean 6.5  
(SD 9) yr from 
treatment 

14 women with 
unilateral arm 
lymphedema,  
mean age 56 (SD 
9) yr 

Aerobic (arm ergometer) and 
resistance exercise.3 x/wk for 8 wk 
with progressive increase in intensity 
8–25 watts (aerobic) and 2–3 sets of 
10 repetitions of unreported weight 
(resistance); 5–20 minutes (aerobic) 
and not stated (resistance)  

• QoL 
• UE (volume and 

circumference) 
• All subjects included 

in analysis  

One patient in 
exercise group 
allowed to join 
control group. 
Adherence to 
exercise not reported

Mock et al,30 
2005 (US) 

Home–based 
exercise during 
adjuvant 
radiotherapy or 
chemotherapy 

119 sedentary 
women, mean 
age 52 (SD 9) yr

Aerobic (walking) 5–6 x/wk for 6 wk 
(radiation therapy group) or for 3–6 
mo (chemotherapy group) at 50%–70% 
maximum HR and RPE, progressive 
increase from 15 to 30 min  

• QoL 
• 12-min walk test 

12-min walk test and 
physical functioning
data not reported by 
group. 
Adherence: exercise 
completion 72% 



studies (Fig. 2) showed that exercise significantly improved
symptoms of fatigue (SMD 0.46, 95% CI 0.23 to 0.70). The
pooled results from the 4 studies16,17,20,30 carried out during
adjuvant cancer treatment showed a nonsignificant effect on
fatigue (SMD 0.28, 95% CI –0.02 to 0.57).

Adverse events from exercise programs were reported in 4
studies.18–20,36 There were reports of back injury (n = 4) and
shoulder tendinitis (n = 1) related to participation in the re-
sistance exercise intervention during the first 6 months of
one trial.36 Injuries to the back (n = 4), wrist (n = 1), lower leg
and ankle (n = 5) and rotator cuff (n = 1) related to study par-
ticipation were also reported in months 7–12 of the same
trial. In another study, shoulder tendinitis (n = 1) and a wors-

ening of fatigue (n = 2) were reported as adverse outcomes
related to study participation.20 Cases of lymphedema occur-
ring in exercise participants were reported in 2 studies.18,19

There was a nonsignificant difference in the occurrence of
lymphedema between exercise and control interventions in
the individual studies and when data were pooled (OR 4.91,
95% CI 0.52 to 36.25).

Interpretation

This review summarizes the best available evidence regarding
the effects of exercise on quality of life and physical outcomes
for breast cancer patients and survivors.
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Table 1: Characteristics of randomized controlled trials examining the effectiveness of exercise for breast cancer (continued) 

Study  Features Participants Intervention Key endpoints Comments

Mustian,31 
2003 (US) 

Supervised exercise 
post- treatment 
within 3 yr of
diagnosis 

27 women, 
mean age 52
(SD 9) yr 

Tai Chi Chuan. 60 min 3 x/wk  
for 12 wk

• 6-min walk test 
• Muscular fitness

(dynamometer and 
hand grip) 

• Body composition 
(bioelectrical
impedance)  

Adherence: exercise 
attendance 72%  

Nieman et 
al,32 1995 
(US) 

Supervised exercise 
post- treatment for  
mean 3.0 (SD 1.2) 
yr from diagnosis 

16 women, age 
range 35–72 yr 

Mixed aerobic (walking) and 
resistance (weights) training (2 sets 
of 12 repetitions for 7 exercises).  
3 x/wk for 8 wk at 75% maximum 
intensity. Not stated for resistance. 
Exercise duration: 60 min (30 min 
aerobic, 30 min resistance) 

• 6–min walk test 
• LE strength  

Adherence: exercise 
attendance 87% 

Pinto et al,34 
2005 (US) 

Home-based 
exercise post- 
treatment within 5 
yr of diagnosis 

86 sedentary 
women, mean 
age 53.1 (SD 10) 
yr 

Aerobic exercise. 2 x/wk progressed 
to 5 x/wk over 12 wk at 55%–65% 
maximum HR; 10 min, progressed to 
30 min per session 

• 1-mile walk test 
• BMI 
• Percent body fat (SSF)
• Fatigue 

Adherence unclear

Schmitz  
et al,35 
2005 (US) 

Supervised exercise 
(13 wk) then self–
directed exercise 
(13 wk) post-
treatment 4–36 mo

85 women, 
mean age 53.0 
(SD 8.2) yr  

Resistance exercise 2 x/wk for 26 
wk; LE based on 8 RM and UE
starting at lightest weight; 
systematically progressed 1 set to  
3 sets of 8–10 repetitions  

• UE and LE strength 
• Body weight 
• BMI 
• DEXA: Lean mass and 

body fat 

Incomplete data for 
strength measures. 
Adherence: exercise 
attendance 92% 

Schwartz  
et al,36 
2006 (US) 

Home-based 
exercise during 
adjuvant 
chemotherapy; 
3 groups: aerobic, 
resistance and 
control 

66 women,
mean age 48.2 
(SD 10.5) yr 

1) Aerobic (walking or jogging):  
4 d/wk for 6 mo symptom–limited 
moderate intensity for 15–30 min 
2) Resistance exercise: 4 d/wk for  
6 mo progressive resistance using 
bands and tubing; 2 sets of 8–10
repetitions of 4 UE and 4 LE 
exercises 

• 12-min walk test 
• UE and LE strength 
• Bone mineral density 

(spine) 

Adherence unclear

Segal  
et al,37 2001 
(Canada) 

Supervised and  
self–directed 
exercise groups 
during adjuvant 
treatment 
(chemotherapy, 
radiation therapy or 
hormonal therapy) 
3 groups: supervised, 
self–directed and 
control 

123 women, 
mean age 50.9 
(SD 8.7) yr 

1) Supervised aerobic exercise: 
supervised 3 x/wk and 2 x/wk self–
directed at 50%–60% of estimated 
VO2peak; progressive increase in % 
VO2peak; duration not stated 
2) Self-directed aerobic exercise:  
5 x/wk at 50%–60% of estimated 
VO2peak; progressive increase in % 
VO2peak; duration of exercise not 
stated.  

• QoL 
• Estimated VO2peak 

(submaximal test) 
• Body weight 

Adherence: 
attendance and 
completion 72%

Note: SD = standard deviation, HR = heart rate, QoL = quality of life, VO2peak = peak oxygen consumption, measured using an incremental exercise test (aerobic fitness), 
BMI = body mass index, SSF = sum of skin folds, UE = upper extremity, LE = lower extremity, RM = repetition maximum for muscular strength, DEXA = dual–energy x–ray 
absorptiometry, RPE = rating of perceived exertion.  
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Segal et al,37 2001 82 5.96 (12.70) 41 3.86 (9.89)

Courneya et al,18 2003 24 5.70 (7.40) 28 0.60 (7.40)

Campbell et al,17 2005 10 11.90 (13.80) 9 –2.90 (16.10)

Segal et al,37 2001 82 6.70 (17.30) 41 3.46 (12.50)

Courneya et al,18 2003 24 9.10 (14.10) 28 0.30 (8.50)

Campbell et al,17 2005 10 14.30 (19.80) 9 –1.70 (19.40)

FACT-G scale 

Total 116 78

Pooled estimate 4.58, 95% CI 0.35 to 8.80

FACT-B scale 

Total 116 78

Pooled estimate 6.62, 95% CI 1.21 to 33.64

Study N Mean (SD) 
Exercise group 

N Mean (SD) 
Control group Weighted 

mean difference 

–40 0 40-20 20

Favours exercise  Favours usual care

FACT scale

Fig. 1: Pooled effects of exercise on quality of life from clinical trials involving breast cancer patients. FACT–G =
Functional Assessment of Cancer Therapy–General, FACT–B = Functional Assessment of Cancer Therapy–Breast.

Table 2: Methodologic quality assessment of randomized controlled trials of the effectiveness of exercise
interventions for breast cancer 

Criteria* 

Study 1 2 3 4 5 6 7 8 Total/8 

Battagliani,16 2004 ? + — — ? + + — 3

Campbell et al,17 2005 ? + — — + — — + 3

Courneya et al,18 2003 + + + + + — + + 7

Crowley,19 2003 + + + + + — + ? 6

Drouin,20 2002 ? + — — ? — + ? 2

MacVicar et al,25 1989 ? — ? ? — — — ? 0

McKenzie et al,26 2003 ? — — — + + + ? 3

Mock et al,30 2005 + + — — + + — + 5

Mustian,31 2003 ? — ? ? + — — + 2

Nieman et al,32 1995 ? — — — + — — + 2

Pinto et al,34 2005 ? — — — + + + ? 3

Schmitz et al,35 2005 ? + — — + — — + 3

Schwartz et al,36 2006 — — — — — + + ? 2

Segal et al,37 2001 ? + — — + + — + 4

No. of studies meeting criterion 3 8 2 2 10 6 7 7 -

Note: + = positive, — = negative, ? = unclear. 
*1) Adequate allocation concealment, 2) adequate method of randomization, 3) blinded outcome assessment, 4) adequate method 
of blinding, 5) description of withdrawals or drop-outs, 6) intention-to-treat analysis, 7) withdrawals and drop-outs < 10%, 8) 
adherence (reported attendance or completion of exercise sessions) > 70%.   
 



Only 3 studies provided adequate data to assess quality of
life. The pooled estimate showed that a statistically significant
increase of greater than 4.0 points on the FACT scale repre-
sents a clinically meaningful improvement in quality of life
from exercise.42 Additionally, analyses of the physical func-
tioning and physical well-being subscales of quality of life in-
dicated large improvements (effect size = 0.84) from exercise.

The pooled results of 3 studies examining peak oxygen
consumption from symptom-limited graded exercise testing
showed an improvement of 3.39 mL/kg per minute or almost
one metabolic equivalent (MET) improvement in fitness.43

Each 1 MET increment in fitness has been found to corre-
spond to a 12% improvement in survival in men.43 Since car-
diorespiratory fitness is an important predictor of all-cause
mortality in women,9 it is possible that an improvement of
this magnitude would have similar implications in women;
however, the duration of these studies was insufficient to pro-
vide firm evidence.

The pooled results of the 6 studies examining the effect of
exercise on symptoms of fatigue showed a moderate-to-large
effect (effect size = 0.72); however, statistically significant
improvements in symptoms of fatigue were reported in only
2 studies.18,34 Both studies examined exercise following pri-
mary cancer treatment.18,34 During adjuvant cancer treat-
ment, no effect of exercise on fatigue was found. The evi-
dence suggests that exercise has a nonsignificant and
potentially small effect on symptoms of fatigue for women
undergoing adjuvant cancer treatment. Despite statistical
nonsignificance in the 4 studies, all point estimates were in
favour of exercise, which suggests the need for more re-
search before rejecting this effect.

There was no statistically or clinically significant change in
body weight or BMI as a result of the exercise trials included
in this review. It is not known, however, whether positive

changes in body composition occurred as a result of the exer-
cise intervention because there was a lack of studies using di-
rect measures of tissue and body composition. As an exam-
ple, Schmitz and associates examined body composition by
means of dual x-ray absorptiometry and reported positive
changes in lean body mass as well as significant decreases in
percent body fat in favour of the exercise intervention (Table
3).35 As well, Schwartz and colleagues assessed bone density
of the lumbar spine using dual x-ray absorptiometry and re-
ported that subjects participating in weight-bearing aerobic
exercise had significantly less bone density loss than control
subjects (Table 3).36 This suggests that positive changes in
body composition may occur despite nonsignificant changes
in body weight and BMI.

The 14 studies included in this review were of variable qual-
ity, and only 4 were considered to be of high quality. Our con-
clusions are tempered by this fact. Clearly, further progress
must be made to improve research quality. Future trials should
focus on adequate randomization, concealment of allocation
and blinding of outcome assessors throughout the study.

A noteworthy feature of trials included in this review was
the wide variability in study interventions. Many different ex-
ercise regimens were prescribed. The diversity in exercise pre-
scription is not surprising, given the lack of consensus on the
optimal exercise prescription for this patient population.
Conversely, the wide variety in study outcomes and measure-
ment methods is surprising. This variation precluded pooling
studies and made overall conclusions regarding the relative
effectiveness of exercise difficult. The short duration or com-
plete lack of follow-up data examining the effect of exercise
on quality of life and rehabilitative outcomes in the long term
is also noted. Moreover, data are lacking to support the use of
exercise in preventing cancer recurrence and improving over-
all survival.
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Table 3: Effects of exercise on cardiorespiratory fitness, body composition and physical functioning  

Outcome  
No. of 
studies N

Weighted mean 
difference (95% CI) p value 

Standardized mean difference 
(effect size) (95% CI) p value 

Cardiorespiratory fitness 

VO2peak absolute, L/min 2 95 0.30 (0.2 to 0.41) 0.00001* Not estimated –

VO2peak relative, mL/kg per min 3 95 3.39 (1.67 to 5.1) 0.0001* 1.14 (0.47 to 1.81) 0.0009* 

Predicted VO2, mL/kg per min 2 150 0.99 (–0.21 to 2.18) 0.07 Not estimated –

6-min walk test, m 2 39 35 (12.6 to 58.1) 0.002* Not estimated –

12-min walk test, m 1 19 101 (62.5 to 140.4) 0.00001* Not estimated –

1-mile walk test, min  1 89 –1.31 (–0.42 to –0.20) 0.004* Not estimated –

Body composition 

Weight, kg  4 277 –0.03 (–0.44 to 0.38) 0.88 –0.07 (–0.36 to 0.21) 0.61 

Body mass index, kg/m2 4 240 –0.02 (–0.09 to 0.05) 0.58 –0.12 (–0.38 to 0.13) 0.35 

Percent body fat 1 81 –1.38 (–1.57 to –1.19) 0.03 Not estimated –

Lean body mass, kg 1 81 0.86 (0.76 to 0.96) 0.008 Not estimated –

Bone density, % 1 66 3.79 (2.55 to 4.17) 0.02 Not estimated –

Physical functioning 4 208 Not estimated – 0.84 (0.36 to 1.32) 0.0006 

Note: CI = confidence interval. 
*Indicates significant value. 



A further limitation is the nonspecificity with respect to
the timing of the exercise intervention. Clinical heterogene-
ity was evident, particularly in trials carried out during adju-
vant cancer treatment. This resulted from trials in which the
participants were undergoing one of a variety of adjuvant
treatments (e.g., chemotherapy, radiation therapy and hor-
monal therapy).

Finally, poor adverse event reporting in most of the studies
limits any conclusions about the relative safety of exercise,
and the small samples provide insufficient power to detect
meaningful differences in rates of rare adverse events. For ex-
ample, lymphedema is a potential side effect of cancer treat-
ment and represents a barrier to exercise for some patients,4

yet none of the included studies formally monitored for this
side effect.

The evidence suggests that exercise is an effective inter-
vention to improve quality of life, cardiorespiratory fitness,
physical functioning and symptoms of fatigue in breast can-
cer patients and survivors. Although these preliminary re-
sults are promising, the findings are based on a relatively
small number of trials with significant methodologic weak-
nesses. Furthermore, there is currently no evidence to sup-
port the use of exercise regimens to reduce body weight or
BMI. On the basis of our findings, we make the following re-
search recommendations:
1. Methodologically rigorous studies designed to examine

different exercise regimens (e.g., moderate v. low-inten-
sity) are needed to better understand the role of physical
exercise among breast cancer patients and survivors.

2. The exercise prescription should be reported in detail (fre-
quency, intensity, time and type of exercise) to allow for
determination of exercise dose–response. To this end, ad-
herence to exercise should be reported for both comple-
tion of exercise sessions (attendance) and exercise pre-
scription (intensity and duration). Furthermore,
monitoring of activity in the comparison group(s) is nec-
essary to assess potential contamination.

3. Consensus is required on standardized methods of assess-
ing physical fitness and body composition to allow for
pooling of data and for comparisons across studies.

4. Future trials should formally monitor for, and report the in-
cidence of, potential adverse events such as lymphedema.
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Drouin,20 2002 13 –13.20 (57.80) 10 –17.70 (71.50)

Campbell et al,17 2005 10 2.11 (2.30) 9 0.25 (2.50)

Mock et al,30 2005 60 –1.00 (2.90) 59 –1.60 (2.50)

Battagliani,16 2004 10 –0.15 (0.88) 10 –0.66 (1.30)

Courneya et al,18 2003 24 9.30 (10.20) 28 2.00 (7.50)

Pinto et al,34 2005 43 15.90 (22.49) 43 –0.62 (25.62)

Revised Piper Fatigue Scale 

Subtotal 93 88

Pooled estimate 0.28, 95% CI –0.02 to 0.57

FACT-F scale 

Estimate 0.81, 95% CI 0.24 to 1.38 

Visual analog scale 

Estimate 0.66, 95% CI 0.22 to 1.09

Total 160 159 

Pooled estimate 0.46, 95% CI 0.23 to 0.70 

Study N Mean (SD) 
Exercise group 

N Mean (SD)
Control group  Standardized 

mean difference 

–2 –1 0 1 2 

Favours exercise  Favours control 

Fig. 2: Pooled effects of exercise on symptoms of fatigue from clinical trials involving breast cancer pa-
tients. FACT–F = Functional Assessment of Cancer Therapy–Fatigue.
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