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n Abstract: The goal of this systematic review was to examine the effect of exercise on quality of life (QOL) in women
living with breast cancer. Data bases searched were MEDLINE, EMBASE, CINAHL, PubMed, and PEDro. Keywords were
‘‘breast cancer and quality of life’’ in combination with ‘‘exercise’’ or ‘‘physical activity’’ (with associated Mesh terms). Limits
were English or French language. Included studies were independently reviewed for methodological quality (van Tulder
et al.) and assigned a level of evidence (Centre for Evidence-Based Medicine). Nine relevant randomized controlled trials
were included: four of moderate methodological quality and five of high methodological quality. There was strong evidence
that exercise positively influences QOL in women living with breast cancer. Exercise can be an effective strategy to improve
QOL in women living with breast cancer. Future research is necessary to determine optimal exercise types and
parameters. n
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One in eight US women will develop breast cancer

in 2006 and one third will succumb to the dis-

ease. With improved screening and adjuvant therapy,

mortality has declined at a rate of 2.7% per year since

1993 (1). Physical exercise improves overall health

and enhances mood and quality of life (QOL) (2,3),

defined as overall pleasure, comfort and enjoyment in

one’s life. Improved QOL as a result of exercise can

be noted in as little as 6 weeks (2). A recent meta-

analysis examined the effects of leisure time exercise

on QOL, as well as on cardiorespiratory fitness ⁄ physi-

cal functioning, fatigue, and body composition (4).

Although there are similarities between that study and

our systematic review, we focused on structured exer-

cise programs, lasting a minimum of 4 weeks, and

their impact on QOL in women with all stages of

breast cancer. Since that 2006 meta-analysis (4), two

additional studies have been published and are

included in this review (5,6). The purpose of our sys-

tematic review was to examine the effect of exercise

on QOL in women living with breast cancer at all

stages of the disease.

METHODS

Literature Search

MEDLINE, EMBASE, CINAHL, PubMed, and

PEDro data bases were searched using keywords

‘‘breast cancer’’ and ‘‘quality of life’’ or ‘‘QOL’’ in

combination with ‘‘exercise’’ or ‘‘physical activity’’

(with associated Mesh terms), limited to articles in

English or French. Reference lists of included articles

were scanned for additional relevant studies. Through-

out the analysis and writing, these data bases were

continually monitored for new articles.

Inclusion and Exclusion Criteria

The first five authors conducted the initial screening

of retrieved articles. Titles and abstracts were indepen-

dently assessed twice to determine relevance to the

topic of this review. Remaining articles proceeded to

full review. Inclusion criteria were (i) population

(females diagnosed with breast cancer), (ii)
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intervention (physical activity or exercise), (iii) out-

come (QOL), (iv) outcome measure (standardized

QOL measurement tool), (v) study design (randomized

controlled trial [RCT]), and (vi) publication (published

in a peer-reviewed journal).

Articles were excluded if (i) they were review arti-

cles; descriptive, correlational, observational or survey

studies; unpublished dissertations; or abstracts only,

(ii) the form of physical activity or exercise was

related to a person’s occupation, (iii) the physical

activity or exercise intervention was carried out for

<4 weeks, and (iv) the study did not use a standard-

ized QOL outcome measure.

Quality Assessment

Studies that met the inclusion criteria were rated

for methodological quality by two authors using the

van Tulder et al. (7) criteria (Table 1), with indicators

ranked as yes, no, or unknown. A third reviewer

determined consensus if there was disagreement. Indi-

cators D and E received a ‘‘no’’ score for all studies

due to inability to blind the patient and care providers

to exercise versus control. For indicator H, compli-

ance was set at a minimum of 65%. If the article did

not provide enough information to answer a particular

quality indicator, the respective author(s) was con-

tacted for further information.

Studies reviewed using the van Tulder et al. (7)

quality assessment criteria were further assessed using

the Oxford Centre for Evidence-Based Medicine

(CEBM) Levels of Evidence (8) for quantitative analy-

sis of strength of evidence. CEBM’s five levels were

used to rank the validity of evidence in each study,

then translated into grades of recommendations based

on this ranking (Table 2). Because all included studies

met the criterion of adequate randomization, only

levels 1 and 2 were required for analysis. Again, each

study was assessed independently by two reviewers

with a third reviewer available to determine consen-

sus, if disagreement arose.

RESULTS

Three authors examined the included studies and

extracted data based on predetermined categories. See

Table 2 for a detailed summary of each study.

Inter-Rater Agreement

The three authors agreed on 94 ⁄ 99 possible

choices using the van Tulder et al. (7) assessment.

Point-by-point agreement varied across studies from

81% (9) to 100% (5,10–13). Each study was scored

by two of the three raters. Discrepancies were

resolved through discussion, a third party, or by con-

tacting the authors for additional information so that

a final total score for each paper could be obtained

(Table 3). There was 100% agreement when assign-

ing the CEBM (8) rankings of levels of evidence to

the studies (Table 4).

Methodological Quality

The van Tulder et al. (7) criteria were used to rate

methodological quality of the included studies. We

categorized scores of 0–3 as poor quality, 4–6 as mod-

erate and ‡7 as high quality. Four studies were of

moderate quality (9,11,14,15) and five of high quality

(5,6,12,13,16).

Exercise Intervention

All studies involved an exercise intervention group

versus a control group, except for Segal et al. (13)

who separated the exercise group into supervised and

nonsupervised. Of the nine studies included, two

observed the effects of an aerobic exercise program

(10,13), one studied the effects of a resistance-training

program (6) and three examined the effect of com-

bined aerobic and resistance-training (5,9,14). Authors

of the remaining three studies did not categorize the

intervention as either aerobic or resistance (11,12,15).

Headley et al. (15) studied the effects of a seated gen-

tle active range of motion program, Sandel et al. (12)

examined the effect of dance and movement therapy,

while Mustian et al. (11) looked at the effects of a

slow repetitive movement program (Tai Chi Chuan).

Specific details for each exercise intervention are in

Table 5.

Table 1. van Tulder et al. (7) Criteria for Method-
ological Quality Assessment

A Was the method of randomization adequate?

B Was the treatment allocation concealed?

C Were the groups similar at baseline regarding

the most important prognostic indicators?

D Was the patient blinded to the interventions?

E Was the care provider blinded to the intervention?

F Was the outcome assessor blinded to the intervention?

G Were cointerventions avoided or similar?

H Was the compliance acceptable in all groups?

I Was the drop-out rate described and acceptable?

J Was the timing of the outcome assessment in all groups similar?

K Did the analysis include an intention-to-treat analysis?
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Quality of Life

For our review, only validated outcome measures

specific to QOL were included (Table 2). Seven dif-

ferent QOL tools were used within the nine studies.

The Functional Assessment of Cancer Therapy-Breast

(FACT-B), a specific QOL tool for patients with

breast cancer (14), was the most widely used. Four

studies used the FACT-B (10,12–14), with three of

these also using the FACT-general (10,13,14), a

QOL measure for all types of cancer. Campbell

et al. (14) used a third QOL outcome measure, the

Satisfaction with Life Scale. The Functional Assess-

ment of Chronic Illness Therapy-Fatigue version IV

developed for use in cancer clinical trials, was

another QOL tool used in two studies (11,15). Three

studies used a more general QOL tool, the Medical

Outcomes Trust 36-Item Short Form Survey or

SF-36 (9,12,13). Ohira et al. (6) assessed QOL using

the Cancer Rehabilitation Evaluation System Short

Form. The European Organization for Research and

Treatment of Cancer Questionnaire was used by

Herrero et al. (5).

DISCUSSION

Exercise improves mood and QOL by increasing

overall health through socialization, goal setting, par-

ticipation, decreased body weight, or decreased fatigue

(2,3). As many issues contribute to decreased QOL,

our review examined solely exercise interventions to

improve overall QOL in women with breast cancer.

Three prior reviews have examined the effect of

exercise on QOL in cancer survivors (17–19).

McNeely et al. (4) examined the effect of exercise pri-

marily on QOL, physical functioning or cardiorespira-

tory fitness and secondarily on fatigue and body

composition in women with breast cancer, whereas

our review focused solely on QOL. We included only

RCTs involving structured exercise programs lasting a

minimum of 4 weeks and using a standardized QOL

measurement tool. Because of our increased focus,

eight studies included in the meta-analysis (4) were

excluded from our review, but two studies (12,15) not

included in the earlier review were added. McNeely

et al. (4) included only participants with stage 0–III

breast cancer, whereas our review also included stage

IV. Since the publication of the meta-analysis, two

additional studies have been published and are

included in this review (5,6).

Demographic Characteristics

Demographic characteristics differed among the

nine studies in our review. Eight studies (5,6,9,10,12–

15) examined age as a baseline demographic charac-

teristic, with mean ages from 51 years (15) to 61 years

(12). Consistently included were weight, height, race,

education, marital status, disease stage, treatment

type, and initial activity level. For the majority of

these characteristics, the control and intervention

Table 3. van Tulder et al. (7)
Quality Assessment Results Segal

et al.

2001

McKenzie

& Kalda

2003

Courneya

et al.

2003

Mustian

et al.

2004

Headley

et al.

2004

Campbell

et al.

2005

Sandel

et al.

2005

Ohira

et al.

2006

Herrero

et al.

2006

A Y Y Y Y Y Y Y Y Y

B Y N Y N Y U Y Y Y

C Y Y Y Y Y Y Y Y Y

D N N N N N N N N N

E N N U N N U N N N

F N N Y N N N N U Y

G Y U Y Y Y Y U Y Y

H Y Y Y Y Y Y Y Y Y

I N Y Y Y Y Y Y Y Y

J Y Y Y Y N Y Y Y Y

K Y N N N N N Y N N

Total 7 5 8 6 6 6 7 7 8

Y, Yes; N, No; U, Unknown.

Table 4. Rankings and Grades: Oxford Centre for
Evidence-based Medicine (8)

First author and year Level Grade

Segal 2001 2(b) B

McKenzie 2003 2(b) B

Courneya 2003 2(b) B

Mustian 2004 1(b) A

Headley 2004 2(b) B

Campbell 2005 2(b) B

Sandel 2005 1(b) A

Ohira 2006 1(b) A

Herrero 2006 1(b) A
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groups in the studies did not differ. However, Headley

et al. (15) found that control group participants had a

higher level of education and were more likely to be

unmarried than the intervention group. Mustian et al.

(11) also found baseline QOL differences between

control and intervention groups, i.e., the intervention

group had higher self-esteem, a possible confounding

variable to explain the significant improvement in

QOL within the intervention group.

Limitations

Limitations became apparent when comparing

results of the nine studies included in this review.

Although each study implemented an exercise interven-

tion as the independent variable, types, and intensities

of exercise protocols varied. Interventions ranged from

gentle chair exercises (15), dance and movement ther-

apy (12) and Tai Chi Chuan (11), to more rigorous

activities such as walking (13,14), aerobic training

(5,9,10,14), and resistance exercises (5,6,9,14). Because

each study examined a different form of exercise, it is

difficult to determine what frequency, intensity, type,

and time may be most effective and safe in improving

QOL for this population. Another limitation was the

heterogeneity of the QOL measures used. Although all

are standardized and valid, they contain different

domains and assessment criteria, thus affecting our abil-

ity to directly compare each QOL outcome measure to

determine a cumulative end result.

We caution generalizing the cumulative results of

these studies for several reasons. The majority of

women who participated were Caucasian and thus not

representative of the breast cancer population as a

whole. McKenzie et al. (9) included only women with

unilateral upper extremity lymphedema. Though a sig-

nificant increase in QOL in the intervention group

was reported, these results cannot be generalized to

the entire breast cancer population.

Researchers who conducted the different studies

included women with different stages of breast cancer;

eight included women at stages 0–III (5,6,9–14),

whereas one (15) included only women with advanced

breast cancer (stage IV). Although that study was

alone in inclusion of stage IV participants, it is impor-

tant because of limited evidence for exercise involving

women with this stage. Although both control and

intervention groups showed decreases in QOL scores,

these results were expected with advanced breast can-

cer. However, there was a lesser decrease in QOL in

the intervention group. Further limitations in the

included studies were the inability to blind partici-

pants from their assigned group and the small sample

sizes.
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