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Introduction: Breast cancer is the leading type of cancer causing death in women
worldwide. The incidence of the disease is expected to grow worldwide due to the
aging of the population and risk factors related to lifestyle behaviors. Considering
the lifestyle of women with breast cancer before or after surgery, pilates exercise
may be a complementary intervention additionally to standard treatment.
Objective: To analyze the efficacy of pilates compared to other exercises and to
no exercise for women with breast cancer diagnosis.
Method: We searched Medline via Pubmed, Embase via Ovid, Amed via EBSCO,
Biosis via Ovid, Lilacs and the Cochrane Library for relevant publications until
March 2017. The keywords used were pilates and “breast cancer,” and only
randomized controlled trials were included. Critical appraisal was done using
Risk of Bias Tool and GRADE score for assessing the quality of evidence.
Results: A total of five studies were included in our review. Our results demonstrate
that pilates or home-based exercises are better than no exercise in each individual
study. We observed significant improvements in the pilates groups compared to
home-based exercises. Additionally, in the individual studies, we observed
improvements in range of motion, pain and fatigue.
Conclusion: The evidence shows that pilates or home-based exercise should be
encouraged to women with breast cancer.
Keywords: motor activity, exercise movement techniques, breast neoplasms,
delivery of health care.

Introduction
Breast cancer is the leading type of cancer causing death in
women worldwide, affecting 1,2 million new cases/year.1 The
incidence of the disease is expected to grow worldwide due
to the aging of the population, risk factors related to lifestyle
behaviors such as smoking, poor diet and physical inactivity.2-5 Data from the GLOBOCAN 2012, produced by the
International Agency for Research on Cancer (IARC), estimate that breast cancer incidence was as high as 1,676,600
new cases in that year.6 The prognosis is good when early
treatment is started, reaching 88% of cure rate in five years.1
Breast cancer diagnosis can lead a woman’s life to consternation, translated into psychophysical suffering, and to
an invasive surgery to remove an organ that is symbolic for
women and has a negative impact on their quality of life.

Physically, women may have their functional capacity compromised by losing muscular strength, reducing the range
of motion and increasing pain.7,8 Socially, women may feel
isolation, since breast is a symbol of femininity, sexuality
and maternity.9-12 With the evolution of better diagnostic
methods, early detection was improved, leading to favorable
prognosis and, thus, a longer survival rate to the patients.13,14
Breast cancer usually occurs in women over 40 years
of age but it has recently been more and more diagnosed
in younger individuals.15 With this in mind, the social
aspects of surgery and chemotherapy are more relevant
in younger populations. Women being treated for breast
cancer experience many complex situations that require
adaptations for the improvement of her physical and
emotional structure.16
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Despite providing longer survival with early diagnosis of breast cancer, treatment leaves sequelae with adverse
effects such as: influence on functional capacity, fatigue,
depression, neuropathic lymphoedema, low immunity
and loss of flexibility. All of these effects end up affecting
the quality of life.1
From the previously described weaknesses that posttreatment for breast cancer provides to patients, the pilates
method aims to aid in symptom relief by helping patients
regain functionality, improve performance in daily life
activities and help reduce fatigue and improve quality of
life.8 Lastly, pilates exercise may be a complementary intervention, additionally to standard treatment. It is based
on the main movements of the body, encouraging the
performance of a mind-body connection, using principles
such as: breathing, concentration, body alignment, precision, control, rhythm and endurance.17,18
The evidence to support the recommendation and
widespread use of pilates in women with breast cancer or
after surgery has not been well reported yet. Some studies
compared the efficacy of pilates compared to other types
of exercises on functional capacity, pain and muscular
strength showing the benefits of any type of exercise, especially with pilates. Thus, the aim of our study was to analyze
the efficacy of pilates compared to other exercises and to
no exercise for women with breast cancer diagnosis.

Method
Data sources and searches
The protocol for this systematic review was registered at
PROSPERO (international prospective register of systemic reviews, http://www.crd.york.ac.uk/PROSPERO/
display_record.asp?ID=CRD42016050360). We searched
Medical Literature databases Analysis and Retrieval System Online (Medline) via Pubmed, Excerpta Medical
Database (Embase) via Ovid, Allied and Complementary
Medicine Database (Amed) via EBSCO, Global health,
Biological Abstracts/Reports, Reviews, Meetings (Biosis)
via Ovid, as well as the Latin American and Caribbean
Health Sciences (Lilacs) and the Cochrane Library for
relevant publications until March 2017. All searches were
run individually. Additionally, we searched the WHO
ICTRP (International Clinical Trials Registry Platform)
and ClinicalTrials.gov for completed and ongoing studies.
The search, Cochrane Highly Sensitive Search Strategy,
used the following keywords: Pilates AND “Breast Neoplasms” [Mesh] OR “breast cancer.” The search was sensitive and did not use study filters. We checked the reference
lists of all primary studies included for additional references. We applied no language or publication restrictions.
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We included only randomized controlled trials about
women with breast cancer or women after breast cancer
surgery undergoing treatment and doing pilates exercises in one arm of the study comparing to no exercise or
a different type of exercise in the control group.
Study selection
Two review authors (AJG, GBN) independently assessed
all studies identified from the database searches by screening titles and abstracts using the Review Management
website Covidence (http://www.covidence.org). We separated potential studies for full-text reading. A third review
author (ET) resolved any disagreements. We described
the reasons for including and excluding trials.
Data extraction and quality assessment
Two review authors (AJG, GBN) independently extracted
data from the included studies using a standard data
extraction form. In this form we extracted information
regarding study design, participant description, pilates
exercises, control description, each outcomes explored in
the studies.
All included studies were assessed for their methodological quality using the Risk of Bias tool from Cochrane
Collaboration. The tool is composed of six categories of
bias (selection, performance, detection, attrition, reporting and other biases). Items were scored as positive (low
risk of bias), negative (high risk of bias) or insufficient
information (unclear risk of bias). A figure described the
assessment for each study in the results section.
Data synthesis and statistical analysis
All included studies were organized in Table 1, which
summarizes all of the participants’ data, all interventions
and characteristics of the control group participants, as
well as all published outcomes.
A meta-analysis was possible only for the functional
capacity outcome. All the tables were organized using
Microsoft Excel 2016 and the review was performed using
RevMan 5.3 (The Nordic Cochrane Centre, Copenhagen,
Denmark).

Results
The search led to the identification of 34 studies and two
additional studies were found by manual search, four of
which were excluded as duplicates (Figure 1). A total of 32
studies were assessed based on title and abstract, of which
21 were excluded because they did not fulfill inclusion
criteria. Full-text studies were retrieved for 11 titles, of
which seven were excluded.
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FIGURE 1

Flow chart of systematic review process.

A total of four studies1,8,19,20 were included in the review.
The number of participants in each study ranged from 26
to 57. Two studies were from Turkey, one from Iran and one
from the USA. The mean age of participants in each study
ranged from 44.11±6.19 to 56.50±12.97 years. Most studies included women diagnosed with stage I, II or III breast
cancer. Most of the studies prescribed pilates three times
per week during 8 weeks and each session lasted 45-60
minutes. All studies had supervision of a physiotherapist.
Methodological quality of included studies
We used the Risk of Bias tool adopted in Cochrane reviews
to analyze the risk of bias in randomized controlled trials.
Figure 2 describes each category of bias assessed as low
risk, unclear risk and high risk. Random sequence generation was properly described only in two studies;1,20
other two studies8,19 did not provide enough information
about how randomization was conducted and were randomized according to baseline values.
Allocation concealment was unclear in three stud1,8,19
ies,
which did not provide information on how it was
done. Alpozgen et al.20 properly described allocation concealment and did not conceal allocation. Blinding of
participants, personnel and outcome assessment presented high risk in all studies due to the characteristics

FIGURE 2

Results of the evaluation of each study according to the

Risk of Bias tool.

of participants; nevertheless, the outcome assessor could
have been blinded.
Two studies1,19 had high loss of follow-up and did not
properly adjust the statistics for the missing participants,
while other two studies8,19 did properly adjust the statistical analysis. All studies reported what they proposed in the
methods; however, most of them did not present a trial
registration number and thus we judged all studies as low
risk of bias for selective reporting. In the category Other
bias, one study was considered High risk, since the study
design was not adequate to answer the research question.
Pilates x home-based exercise
Only one comparison was possible in this study. After
extracting all data from the primary studies, we observed
that two studies1,20 compared pilates x home-based exercises for the outcome functional capacity. Both studies
used different scales to measure functional capacity, thus
we used standardized mean difference to pool the results.
Using random effects meta-analysis we found signiﬁcant
difference between pilates x home-based exercise (two
studies, 79 participants; standardized mean difference
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[SMD] 0.99 [95CI 0.51-1.47]; Chi² test 0.71; df=1; p<0.001;
I² statistic 0% for functional capacity). Figure 3 presents
the forest plot with comparison of pilates x home-based
exercise for functional capacity.

Discussion
Breast cancer is a chronic degenerative disease with significant global public health importance for women.6 The
risk factors are well known and improving lifestyle may
be a protective factor and reduce the risk of developing
the disease.4,5,10,21 This is the first systematic review and
meta-analysis to specifically investigate and compare the
practice of pilates with no exercise and with other exercises for women with breast cancer.
Overall, our results demonstrate that pilates or homebased exercises are better than no-exercise in each individual study. Considering the pooled data for two studies, a
meta-analysis was conducted only for the outcome of functional capacity, thus we observed significant improvements
in the pilates group compared to home-based exercises. This
result was expected: since pilates had a professional monitoring the performance of every exercise, the women had
an extra motivation to take pilates training, and had company to exercise. Additionally, in the individual studies we
observed improvements in range of motion, pain and fatigue.
There is a systematic review about the methods used
in pilates for women’s health published in 2015.17 Considering pilates and breast cancer, the authors included
only two studies. In our systematic review, we found three
more RCTs in the literature, and so we can consider it an
update of the evidence. We were also able to conduct a
meta-analysis on functional capacity. There is growing
interest in the topic and new studies are being conducted.
Considering the quality of the studies, improvements
are necessary, to perform randomization and allocation
concealment, not only in the conduction of the study, but
also better described in the study. Due to the type of intervention, blinding was not possible; however, outcome
Study or

Pilates

subgroup

Mean

SD

Home-based exercises
Total Mean

SD

Total Weight

assessors could have been blinded in the studies. Incomplete outcome data was another problem found, with
some studies presenting high loss at follow-up.
As for risk of bias assessment, imprecision, inconsistency, indirectness and publication bias, we were able to
categorize the evidence based on the GRADE score as low
quality. This means that the evidence organized is this
systematic review is “very likely that further research would
change our estimate of effect or our confidence in it.”
The limitations of our research rely on the fact that
different protocols of pilates exercises and home-based
exercises were used across studies. Heterogeneity was
tested but not found across studies. A strong factor is
that our review considered all studies around the world.
Note that one study was Persian and we had a collaborator translating it.

Conclusion
The individual studies show that pilates is better than
home-based exercises and no-exercise. The studies also
showed that home-based exercise or pilates are better
than no exercise on fatigue, range of motion, mood and
it does not bring risks.
The evidence shows that pilates or home-based exercise should be encouraged for women with breast cancer,
and we believe that future studies will succeed in presenting the evidence in a stronger and more reliable manner.
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Resumo
Pilates para mulheres com câncer de mama: revisão sistemática e metanálise
Introdução: O câncer de mama é o principal tipo de
câncer que causa morte em mulheres em todo o mundo.
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FIGURE 3

Forest plot comparing pilates versus home-based exercises for functional capacity.
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Estima-se que a doença cresça em razão do envelhecimento da população e dos fatores de risco relacionados ao
comportamento e estilo de vida. Considerando o estilo
de vida das mulheres com câncer de mama antes ou após
a cirurgia, o exercício de pilates pode ser uma intervenção
complementar, além do tratamento padrão.
Objetivo: Analisar a eficácia do pilates em relação a outros
exercícios e a nenhum exercício para mulheres com diagnóstico de câncer de mama.
Método: Buscamos em Medline via Pubmed, Embase via
Ovid, Amed via EBSCO, Biosis via Ovid, Lilacs e Cochrane
Library publicações relevantes até março de 2017. As
palavras-chave utilizadas foram pilates e “câncer de mama”;
apenas ensaios clínicos randomizados foram incluídos.
A avaliação crítica foi feita com a ferramenta Risk of Bias
e escore GRADE para avaliar a qualidade da evidência.
Resultados: Um total de cinco estudos foi incluído nesta revisão. Nossos resultados demonstram que pilates ou
exercícios feitos em casa são melhores do que a ausência
de exercícios em cada estudo individual. Observamos
melhorias significativas no grupo de pilates em comparação com exercícios em casa. Adicionalmente, nos estudos individuais observamos melhorias na amplitude de
movimento, dor e fadiga.
Conclusão: A evidência mostra que pilates ou exercícios
em casa devem ser encorajados a mulheres com câncer
de mama.
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Palavras-chave: atividade motora, técnicas de exercício
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