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Abstract
Introduction: Pilates is considered a form of exercise that aims to improve flexibility,
resistance, strength, balance and coordination. As a result, many elderly people have
tried the method seeking to improve or maintain their health. Objective: The present
study aimed to review the effects of Pilates on the elderly. Methods: An integrative review
was carried out that studied elderly persons undergoing an intervention based on the
Pilates method, combined or not with other techniques. The guiding question considered
existing studies in literature that evaluated the effects of Pilates on the elderly. Searches
of the MEDLINE (PubMed), Scopus and Physiotherapy Evidence Database (PEDro)
electronic databases were conducted in May 2014. Results: Of a total of 445 studies
found, 17 articles were included. Several variables were analyzed, with balance and the
risk of falling described most frequently. Conclusions: The most studied variables were
balance and the risk of falling and there was consensus among the studies regarding
the improvement that Pilates caused in these variables. There was also agreement about
increased flexibility, but controversy continues to surround the other effects reported in
literature, or the data is isolated and therefore inconclusive. Among the studies found,
most were experimental, and there were only two randomized controlled trials. The
performance of more clinical trials featuring high quality methodological approaches
addressing the theme is recommended, so that systematic reviews with meta-analysis
may be performed, ensuring greater reliability of the results suggested in this study.
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INTRODUCTION
Life expectancy has undergone a global increase
in recent years, resulting in the growth of the elderly
population.1,2 Aging brings biological alterations3
and generates changes in psychological and social
aspects, which compromise independence and
quality of life.4
Exercise programs that involve strength and
balance training are considered to be responsible
for maintaining the functional capacity5 of the
elderly, as well as being a preventive intervention
to reduce the risk of falls in this population.6,7
One of the physical activities recommended
for this group is the Pilates method, consisting of
a system of physical exercises created by Joseph
Pilates which involve body movements based on
six principles: breathing, control, concentration,
precision, fluidity and centralization, so integrating
body and mind8. The exercises are designed to
promote improvement in posture, strength,
endurance, flexibility and balance.9,10
Many elderly persons have tried the Pilates
method in search of health and the maintenance
of physical fitness and disease prevention, as well
as adjuvant therapy. Literature contains a number
of studies that seek to clarify the benefits of the
Pilates method for this population. However, there
is still no study that synthesizes these effects among
the elderly population.
In seeking to systematize information about the
effects of the Pilates method on this population,
the aim of the present study was to perform an
integrative review on the effects of the Pilates
method on the elderly.

METHOD
The integrative literature review method was
used, aiming to gather and summarize the scientific
knowledge produced on the subject being studied.
This allowed the search, evaluation and synthesis
of available scientific evidence to facilitate the

development of conclusions on the theme.11 Six
stages were followed for the preparation of this
study: establishing the research question and the
objectives of the study; definition of the inclusion
and exclusion criteria of the publications; literature
search; analysis and categorization of studies; and
presentation and discussion of results.11
The research question was: What are the
effects of the Pilates method on elderly persons?
The search was performed in May 2014 using
the following electronic databases: MEDLINE
(PubMed), Scopus and the Physiotherapy Evidence
Database (PEDro). The year of publication was
between 2004 and 2014, and the descriptor was a
single term: Pilates. The search strategy used was
to insert this term in the database and search. The
inclusion criteria were: articles published in indexed
journals of a population aged greater than or equal
to 60 years undergoing intervention with the
Pilates method, with or without other techniques.
The exclusion criteria were: incomplete articles
and articles in a language other than English,
Portuguese and Spanish. The abstracts were read
and evaluated by two independent evaluators
and papers that met the established criteria were
selected for the study and read in their entirety.
An instrument for collecting information in order
to answer the research question of this review
was developed, composed of the following items:
title, author, method, journal, year of publication,
study objective and main results. The data was
presented in tabular form. After reading the
articles selected, an analysis and organization of
the following themes was performed: Flexibility;
Functional aspects; Risk of falls and balance; Body
composition and cardiometabolic parameters; Body
posture. Analysis, categorization and synthesis
of the themes was carried out with the aim of
achieving the best description and classification
of the results.11

RESULTS
The search revealed 445 studies, of which 17
were considered eligible for data analysis (figure 1).
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Figure 1. Review flowchart, 2014.

The variables of balance and risk of falls were the
most researched, and all the studies found positive
results.5,12-19 This was also the case for variables
such as fat percentage,5,20,21 muscle strength, 22
gait16,17 and quality of life.18 Other variables studied
that presented positive results, albeit with only one
study for each variable, were: motor coordination,3

personal autonomy,18 spinal mobility,3 reaction
time,15 functional performance,12 systolic blood
pressure21 and pain.16 Studies featuring the variables
flexibility,15,16,20,22 strength 3,12,15 and posture23
presented controversial or inconclusive results or
there was low adherence among hospitalized elderly
persons in Pilates exercises24 (table 1).
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Table 1. Description of results of studies included in review, 2014-2015.
Study

Results found

Smith and Smith, 2005

Strengthening of transversus abdominis, multifidus and pelvic floor muscles.
Improves balance, mobility of the spine and stability.

Ruiz-Montero, et al.,
20145

Pilates Group: reduction of fat percentage and fat mass. Increased lean body mass.
No changes in body weight and body mass index (BMI). Strong correlation between
fat mass and waist and hip ratio. Control group: no change.

Hyun, Hwangbo and
Lee, 20147

Increased static and dynamic balance of both groups (Pilates and floor activities),
with the Pilates group achieving a greater reduction in oscillation.

Granacher et al., 201312

Improved balance and functional performance and reduced risk of falls.

Bird, Hill and Fell,
201213

Pilates Group: Improved static and dynamic balance. There was no improvement
in lower limb strength. Control group: no change.

Bird and Fell, 201314

Acute effects (five weeks): increased balance and lower limb strength. Long-term
effects (12 months): maintenance of static and dynamic balance. Lower limb strength
was maintained only in individuals who continued practicing Pilates. There was
an improvement in the risk of falls.

Irez et al., 201115

Pilates Group: Improvement in dynamic balance, flexibility, strength, reaction
time, and tendency to fall. Control group: no change.

Stivala and Hartley,
201316

Increased balance, strength, range of motion and gait speed. There was a reduction
in pain and functional mobility, although there remained a risk of falls.

Newell, Shead and
Sloane, 201217

Improvements in gait speed and step cycle and length. There was a reduced risk
of falls.

Rodrigues et al., 201018

Pilates Group: Improved personal autonomy, static balance and quality of life.
Control group: no change.

Kaesler, et al., 200719

Improved static and dynamic balance.

Fourie et al., 2013a20

Pilates Group: improved shoulder flexion and hip flexibility, with no change in
shoulder and knee extension. Control group: Improved shoulder extension.

Fourie et al., 2013c21

Pilates Group: Decreased systolic blood pressure, diastolic blood pressure unchanged.
Total cholesterol and triglycerides unchanged. Both groups: increased glucose.
Control group: no further changes.

Plachy; Kovách;
Bognár, 201222

Pilates group and Pilates group associated with water exercises showed improvement
in physical strength, and flexibility and range of motion of the shoulder, hip, lumbar
spine, thoracolumbar and torso. Control group: no changes.

Kuo, Tully and Galea,
200923

Immediate effect (after 15 weeks): decreased thoracic angle and increased lumbar
extension angle. Long-term effects (after 20 weeks): maintained alignments prior
to intervention.

Mallery et al., 201024

Pilates group compared to passive mobilization group had lower participation and
adherence.

Fourie et al., 2013b25

Pilates Group: reduced fat mass and fat percentage and greater lean mass, no
changes in body mass and BMI. Control group: no change.
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In terms of the type of study, the majority
used experimental models,5,7,13,15,18,20-22,24,25 with
only two randomized clinical trials.13,24 The
other studies were of different types, with one
literature review3, one systematic review12, one pilot
study19, one longitudinal study,23 one case study16,
one observational study17 and an observational
prospective cohort study.14

DISCUSSION
Balance and the risk of falls were the most
reported variables in literature.7,12-19 This fact can
be justified by the balance deficit inherent to aging,
which represents a major disabling factor among
this population, interfering with functionality and
quality of life. The topics described below were
stipulated in order to facilitate understanding of the
results with respect to all the variables described
in the studies analyzed.

Flexibility
Flexibility is directly linked to the independence
of elderly persons, as it is an extremely important
component in movement. 20 All the studies
contained in this review that evaluated this variable
were in agreement regarding the improvement of
flexibility after a Pilates intervention. Fourie et al.20
evaluated 50 sedentary elderly women divided into
two groups, one which underwent Pilates exercises
three times a week and a group that went without
exercise for eight weeks. The authors identified
improvement in the flexibility of the shoulder and
hip flexors, although there was no difference in
the extensors of the same joints. The decrease in
body fat percentage, which possibly generates a
mechanical barrier to movement, was described as
one of the factors that contributed to this result.
However, the control group presented improved
shoulder extension.
Plachy, Kovach e Bognár22 investigated 42
elderly persons, randomly divided into three
groups. The first group performed Pilates three
times a week, the second underwent Pilates once
a week, combined with water exercise twice a
week, while the third did not perform physical

exercise during the study period of six months. The
groups who performed Pilates presented improved
flexibility in comparison with the control group.
The second group had significant improvement
in shoulder, hip, lumbar spine, thoracolumbar
and trunk flexibility. The control group remained
unchanged. Corroborating these results, Irez et
al.,15 who evaluated 60 elderly persons over 12
weeks, divided into an intervention group which
performed pilates three times a week and a control
group, identified improvements in flexibility.

Functional aspects
Aging brings a decline in muscle mass and
subsequently strength. Training involving muscle
resistance and strength exercises is very important
for the elderly when preventing the loss of muscle
and bone mass due to aging.13 The term functional
aspects is extremely broad and includes many
variables, such as strength, range of motion,
mobility and stamina. Few studies assessed these
valences. A study by Plachy, Kovach and Bognár,22
addressed range of motion and physical resistance.
The results showed an improvement in these aspects
in both groups that performed an exercise routine,
but elderly individuals who practiced only the
Pilates Method also demonstrated an improvement
in muscle control. The authors state that this
improvement may be related to the strengthening
of the center of the body, which brings stability
and safety when performing movements.
In order to improve functional aspects related
to loss of strength and muscle mass, Mallery et al.24
conducted a study with 39 hospitalized patients,
which included an evaluation of participation in
and adherence to the training. Patients were divided
into a control group, which performed passive
movements with the aid of a physiotherapist, and
an experimental group, who performed the Pilates
exercises. Adhesion was higher in the passive
movements group. According to the authors, this
difference can be explained by the greater intensity
of the Pilates method and also by the intervention
period, which was more than three times longer
in the Pilates group.
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Regarding lower limb strength, Bird, Hill and
Fell13 evaluated this aspect and found no difference
between groups that practiced and did not practice
the method. A year later, however, the same authors
found increased strength in another study14 with a
similar design, corroborating the results of Riz et
al.,15 who achieved the same findings with a more
expressive sample and a longer follow-up.
There were two systematic reviews with
functional aspects among their objectives. In the
review by Smith and Smith,3 the authors found
evidence of the strengthening of the transversus
abdominis, multifidus and pelvic floor muscles,
improving body stability and mobility of the spine.
Granacher, Gollhfer and Hortobágyi12 meanwhile,
investigated the possible correlation between
functional aspects and falls, with the results
suggesting that increased body center strength is
related to a reduced risk of falls.

Risk of falls and Balance
The risk of falls can be assessed in different
ways, with static balance, dynamic balance and
strength of the lower limbs the most commonly
used parameters in the selected studies. Granacher,
Gollhfer and Hortobágyi,12 in the systematic review
described above, concluded that strengthening
the center of the body through intervention with
Pilates can contribute to the efficiency of the
extremities of the body, improving balance among
the elderly. In the study of Bird, Hill and Fell,13 27
elderly persons were divided into two groups, one
that performed Pilates twice a week for five weeks
and a group without physical activity during this
period. The results showed little improvement in
static and dynamic balance in Pilates group, with
no increase in lower limb strength. The study of
Bird and Fell,14 however, which was also developed
over five weeks and evaluated 30 elderly persons,
identified an improvement in lower limb strength,
as well as increased balance and a decrease in the
risk of falls. This study also performed a followup evaluation after 12 months of intervention
and found that the elderly persons retained better
static and dynamic balance values and a reduced

risk of falls, regardless of whether they continued
the practice of Pilates or not. However, elderly
persons who continued Pilates exercises obtained
further increases in static and dynamic balance
and still maintained the strength gains. The study
by Kaesler et al.19 corroborated these results. This
study evaluated seven people for eight weeks,
twice per week. The authors concluded that Pilates
training can improve static and dynamic balance,
reducing the risk of falls.
A case study by Stivala and Hartley16 evaluated
the use of the Pilates method in the rehabilitation
of an elderly women aged 84 years after hip surgery
due to a fall. The results showed that the patient
achieved improvements in balance, range of motion
and gait speed, but still had a high risk of falls.
Flexibility, reaction time, dynamic balance,
strength of lower limbs and propensity to fall were
studied by Irez et al.15 The authors analyzed 60
elderly persons, divided into an intervention group
that performed Pilates three times a week for 12
weeks and a control group. There was improvement
in all the parameters and a reduced risk of falls.
Newell, Shead and Sloane17 analyzed gait
parameters, balance and risk of falls in nine elderly
women who practiced Pilates once a week for eight
weeks, concomitantly with walking on a treadmill.
The results showed improvement in gait speed and
cycle and step length, with a subsequent reduction
in risk of falls. However, these results should be
analyzed with caution, as the intervention did not
only involve Pilates.
When comparing the effects of Pilates and an
unstable platform in 40 elderly persons, Hyum,
Hwangbo and Lee7 concluded that both types of
training brought benefits in balance, but the Pilates
group achieved a greater decrease in oscillation.
Rodrigues et al,18 meanwhile, assessed the effects
of Pilates on static equilibrium, personal autonomy
and quality of life. The authors concluded that
there was an improvement in static balance and
level of personal autonomy in the Pilates group.
Corroborating these results, Kaesler et al.19 also
found improvements in static and dynamic balance
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and a reduced risk of falls among elderly persons
who practiced Pilates.

Body composition and cardiometabolic parameters
Fourie et al.25 evaluated 50 elderly persons divided
into a Pilates group, which practiced three times
a week for eight weeks, and a control group. The
results were a decrease in the percentage of fat and fat
mass and an increase in lean mass in those practicing
Pilates. There were no changes in body weight and
body mass index. The control group showed no
changes. Other variables were evaluated by Fourie
et al.,21 such as blood pressure, fasting glucose,
cholesterol and triglycerides. The Pilates group
presented a reduction in systolic blood pressure,
but no change in diastolic blood pressure. There
were no changes in cholesterol and triglycerides.
Both groups had increased glucose. This fact may
be explained by the fact that the post-intervention
assessments were carried out in winter, which is
associated with a nutritional increase. However, the
authors suggest that Pilates is not a substitute for
forms of aerobic exercise when the goal is solely to
improve cardiometabolic risk parameters.
The study by Ruiz-Montero et al.5 involved 303
elderly persons divided into an intervention group
which performed Pilates combined with musicbased aerobics exercises, twice a week for 24 weeks,
and a control group that did not perform physical
activity. The intervention group presented reduced
fat mass and fat percentage and an increase in lean
mass, but there were no changes in body weight
or body mass index. Again the results need to be
analyzed with caution, as Pilates was combined
with another type of physical exercise.

Body posture
Only one item assessed body posture among the
elderly. Kuo, Tully and Galea23 evaluated 34 elderly
persons who performed Pilates for ten weeks.
Postural analysis was performed by measuring the
angles of the spine on the sagittal plane at three
moments: before the experiment, fifteen weeks
after the start of the intervention and after twenty
weeks. After fifteen weeks, there was a decrease in
the thoracic angle and an increase in the lumbar
extension angle, while after 20 weeks there was
no change from baseline.
Limitations of the present study included the
fact that the methodological quality of the articles
was not evaluated; the diversity of the research
designs and intervention protocols, making proper
comparison between the studies difficult; and the
fact that the exclusion criteria rejected studies for
which complete versions were not found, thus
generating a significant publication bias.

CONCLUSION
We can infer that the positive effects of the
Pilates method, namely improved balance and
a reduced risk of falls, were agreed upon by the
studies. While there was also a consensus among
researchers regarding improved flexibility, there
was controversy regarding the other effects
reported in literature, with isolated, and thus
inconclusive, data presented.
It is suggested that clinical trials are conducted,
ensuring greater reliability of the effects of Pilates,
allowing the concatenation of the results through
future systematic reviews with meta-analysis.
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