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Abstract 

Background Pilates (Contrology) is a mind–body exercise that emphasises strength, core stability, flexibility, muscle 
control, posture, and breathing. Pilates can be practised in a variety of methods, including using various equipment 
and one’s own body weight on a mat. This review’s objective is to assess the benefits of Pilates therapies for women 
with health issues, with a focus on physical and psychological health, with a focus on physical and psychosocial 
results.

Methodology All published Randomised controlled trials (RCTs) and comparative trials with free full text that 
involved female participants with medical conditions with Pilates exercises as the intervention were included. A 
search was conducted across 3 databases (Google Scholar, PubMed, and Cochrane Library): 10 studies—7 RCTs and 3 
comparative studies, met the inclusion criteria. The Cochrane risk of bias tool was used to evaluate the quality of the 
methodology.

Results According to recent research, Pilates may improve quality of life while lowering pain, and disability. It may 
also increase flexibility, strength, mobility, respiratory rate, vital capacity, body mass index, and balance. It also helps in 
lowering fasting blood glucose, and HbA1c level in type 2 diabetic women and also helps in lowering the severity of 
temporomandibular dysfunction.

Conclusion Women with health issues who practised pilates reported improvements in physical and psychological 
health metrics. Additional high-quality research is necessary to determine the impact on other aspects of health and 
fitness.

Trial registration This systematic review was registered on PROSPERO with a registration ID CRD42022328804.

Keywords Pilates, Health-fitness, Health-condition, Well-being, Systematic review

Background
Joseph Pilates established Pilates workout in the 1920s 
[1]. He was born in the 1880s in Düsseldorf, Germany [2]. 
Pilates (Contrology) is a mind–body exercise that empha-
sises strength, core stability, flexibility, muscular control, 
posture, and breathing [3]. The key characteristic is its 8 
fundamental principles: attention, control, centre, breath, 
fluidity, precision, routine, and isolation [2]. Pilates can 

be done in a variety of ways, including on a mat with just 
one’s body weight and a variety of equipment (such as a 
mat, props, gym ball, foam roller, band, and pillar ring) 
[4–6]. The Pilates method is distinctive in that during the 
workout, special attention is paid to the quality, accuracy, 
and control of movement, as well as to breathing and 
sensory input [7].

Pilates requires coordinated activation of multiple mus-
cle groups at once using a holistic approach, as opposed to 
standard resistance exercises that train muscles in isola-
tion [8]. The scientific value of Pilates exercise is becom-
ing more widely recognised as well as more well known. 
The physiological and psychological advantages of Pilates 
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have been documented in few research, which also show 
gains in physical fitness [9, 10] and psychological wellbe-
ing, quality of life, mood, depression, and anxiety [11, 12].

Few systematic reviews have investigated the impact of 
Pilates on health outcomes related to body composition 
[13, 14], breast cancer rehabilitation [15–17], physical fit-
ness, balance, and fall prevention in seniors [10, 18–20], 
pelvic floor muscle function [21, 22].

The usefulness of Pilates exercises in people with 
chronic low back ache (LBA) has been investigated in 
a number of research [7, 23–32]. Pilates significantly 
improved pain alleviation and functional improvement in 
people with persistent low back ache (LBA), according to 
a systematic review of eight RCTs [32].

Multiple studies have looked into the benefits of Pilates 
for various health conditions, including breast cancer 
[33], fibromyalgia [14, 34], obesity [4], and multiple scle-
rosis [35]. According to a new study, healthy middle-aged 
women with sedentary jobs can improve their respiratory 
system, shoulder girdle, abdominal strength and endur-
ance, and hip and shoulder joint mobility with a 12-week 
course of 1-h Pilates sessions performed three times per 
week [3]. The impact of Pilates techniques on women’s 
health was examined through a systematic review of 13 
RCTs [36].

Most of the research mentioned above included both 
male and female populations. In these diverse popula-
tions, the specific impact on women’s health is difficult 
to discern, and the advantages are unclear. Also very few 
studies have investigated impact of Pilates on women 
with health issues. Exercise adherence remains a chal-
lenge for women with diseases, and more research into 
alternative exercise modes is needed. In light of the 
foregoing, it has been discovered that catering to exer-
cise preferences, as well as having positive beliefs about 
the effects of the proposed exercise therapy, are critical 
in encouraging women with health issues to participate 
in physical training programmes. Pilates, a mind–body 
exercise approach that can be considered a complemen-
tary and alternative medicine therapy, emerges as an 
intriguing strategy for women for several reasons. For 
starters, it can be regarded as an appealing mainstream 
form of exercise. Second, because it combines light-mod-
erate intensity physical exercise with mindfulness, it has 
the potential to improve both physical and mental health. 
The evidence to support the recommendation and wide-
spread use of Pilates in women with health issues is still 
lacking. Prior reviews and meta-analyses have advocated 
the need for high-quality research on the health and well-
being benefits of Pilates for women with and without 
conditions connected to their health.

The purpose of this study is to perform a systematic 
review of the impact of Pilates interventions on women 

with health-related conditions, with an emphasis on 
physical and psychosocial outcomes.

Methodology
Methods
Through three databases—Google Scholar, PubMed, 
and Cochrane Library—we did an electronic search of 
the literature published over the last 12  years, or from 
August 2010 to August 2022. Randomised controlled tri-
als (RCTs) and comparative studies, comparing Pilates 
treatments to standard care or non-pharmacological 
treatment in healthy or sick women were included. This 
systematic review was registered on PROSPERO with a 
registration ID CRD42022328804.

Eligibility criteria
Included studies met the following eligibility requirements

1. Researches that were exclusively done on female par-
ticipants (women with a health condition).

2. Articles published in a journal in period 2010–2022.
3. Free Full text article written in English language.
4. Randomised control trials and comparative studies as 

the study design.
5. Pilates administered as intervention.
6. Studies with full texts that looked at psycho-

social outcomes, such as mental health, QOL, 
stress, anxiety, and depression and physical out-
comes included cardio-respiratory fitness, muscle 
strength, endurance, flexibility, joint mobility, and 
body composition.

7. Researches that include Control group which may 
or may not have received any treatment or received 
some other form of treatment.

8. Aging population of women’s (18–60 years old).

Excluded studies included

1. Studies that look at the impact of Pilates on pregnant 
women.

2. Review articles.
3. Meta-analyses.
4. Abstracts.
5. Letters to the editors.
6. Non-randomised control trials studies.
7. Case studies.
8. Cross-sectional studies.

Search strategies for identifying studies
MeSH phrases and Boolean operators were applied 
to library databases to improve search strategy and 
increase search precision. The strategy employed in 
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the search was [Pilates OR “Pilates training” OR “mat 
Pilates” OR “Pilates exercises”] AND [women OR “well-
being of women” OR “women with diseases”] AND 
[health OR “health fitness” OR fitness OR “body com-
position” OR “cardiac fitness” OR “cardio pulmonary 
fitness” OR “bone density” OR “muscle strength” OR 
“muscle endurance” OR “muscle flexibility” OR “quality 
of life” OR “mental health” OR depression OR anxiety]. 
By looking through relevant articles’ references, poten-
tial randomised controlled trials and comparative stud-
ies that matched the study’s inclusion criteria were also 
reviewed. A systematic review protocol was created 
and reported using the recommended reporting items 
for systematic review protocols (PRISMA-P) statement 
shown in Fig. 1 [37].

PICO framework

• Population: women with a health condition.
• Intervention: Pilates training or Pilates exercises.
• Comparison/control: Control group which may or 

may not have received any treatment or received 
some other form of treatment.

• Outcome: physical and mental health measure.

Extraction and management of data
Two reviewers, AP and SK, independently extracted data 
on the following topics: the characteristics of the study 
site, the year of the study, the participants, the length of 
the study, the sample size, the inclusion and exclusion 

Fig. 1 PRISMA flow diagram of the study
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criteria, the specifics of the intervention given to the 
experimental and control groups, the duration of the 
study, the outcome measures, and the study’s findings. A 
third reviewer SJ, double-checked the data, and all incon-
sistencies were settled by consensus.

Risk of bias in individual studies
The two independent reviewers, AP and SK, evalu-
ated the methodological quality and risk of bias in the 
individual research. In selected articles, the bias risk in 
randomised control trials and comparative studies was 
evaluated using the Cochrane collaboration tool. The 
method uses seven domains to evaluate bias risk. Three 
categories of bias judgement were established: (a) low 
risk; (b) high risk; and (c) unclear risk. The results of 
systematic reviews were reported in accordance with 
PRISMA criteria. Any disagreement over the assessment 
recommendation that existed between the two evaluators 
was settled by a third reviewer (SJ). Table 3 displays the 
findings of the methodological quality assessment.

Result
Study selection
In the initial literature search, 6085 titles emerged as rel-
evant studies. After removal of duplicates and studies not 
fulfilling the eligibility criteria, a total of 63 unique full-
text records were identified. A total of 10 studies were 
included in the qualitative analysis. Out of 10 studies, 7 
are RCTs and 3 are comparative studies Fig. 1.

Study characteristics
Of the total of 10 studies reviewed, 3 were carried out in 
Iran, 2 in Korea, 2 in Brazil, 1 each in Ukraine, Egypt, and 
Italy. Two studies were performed on women with chronic 
LBA, two on women with type 2 diabetes, one each on 
elderly women, obese women, women with multiple scle-
rosis, women with breast cancer, women with fibromyal-
gia and women with temporomandibular dysfunction. All 
the 10 studies clearly mention about the number of par-
ticipants in all the groups also mentioned about the inclu-
sion and exclusion criteria for participants. Out of 10, only 
3 researches mentioned that intervention given to a Pilates 
group by a licenced physiotherapist, professional Pilates 
therapist, or experienced Pilates instructor [7, 34, 38]. The 
exercise programme was not included in a study for any 
of the three groups [39]. The age range of the studied par-
ticipants was not given in two studies but they mentioned 
about the mean age of the participants [7, 40]. In a study, 
Pilates exercises were conducted under two different con-
ditions: one was normoxic (FiO2 20.9%), and the other was 
hypoxic (FiO2 14.5%). Pilates was performed on a mat in 
the majority of studies, although Pilates apparatus was uti-
lised in a small number of studies [4].

Table  1 provides information about the study’s par-
ticipants and a summary of the therapies that were given 
to both (intervention and control group). All of the tri-
als were carried out either at a hospital (Pilates clinic, 
physiotherapy department) or a medical research facility/
university. In each study, there were different numbers 
of dropouts. The number of dropouts varied in all the 
studies. The research that revealed the highest number 
of dropouts [33], 5 from the water exercise group and 4 
from the Pilates group and zero drop out from control 
group) followed by the two studies [4, 38]. The greatest 
obstacles to not finishing the study were reluctance to 
attend further Pilates sessions.

Table 2 presents about the intervention group charac-
teristics (duration, frequency, total sessions), outcome 
measure, evaluations and result of 10 studies. Time dura-
tion for Pilates sessions ranged from 30 to 60 min, with 
a maximum of 144 sessions. Out of 10 studies, 9 give 
Pilates training for three times in a week and one study 
give 50  min of Pilates exercises twice per week with 
2 days interval [38]. Out of 10, 8 studies evaluated their 
participants pre- and post-intervention. One study evalu-
ated participants at baseline and after 6 and 12  months 
of intervention [33] and the last study evaluated partici-
pants at baseline and 12 weeks after randomisation [34].

Risk of bias evaluation
On seven studies, random sequence generation was done. 
A total of four studies did not record allocation conceal-
ment, while three study identified the danger of selection 
bias and all three did not report allocation concealment. 
Eight trials were classified as having a high risk of per-
formance bias because they did not report on the blind-
ing of patient personnel. Blinding of outcome assessment 
was not reported in 6 trials. All 10 studies reported every 
result and were deemed to have a minimal risk of selec-
tive reporting bias. In Table 3, the risk of bias evaluation 
is described in great depth.

Discussion
Ten papers were included in this systematic review to 
look at how Pilates affected women’s health and wellness. 
However, generally, there was a substantial probability of 
bias in the eligible trials. High-quality trials examining 
Pilates’ advantages for enhancing women’s health out-
comes were scarce.

Based on the studies examined, this review discovered 
a decrease in pain in patient with fibromyalgia [34], and 
chronic LBA [7, 40]. For these investigations, a Pilates 
intervention was contrasted with a control condition, 
such as continuing with one’s regular everyday activi-
ties [7, 35, 38, 41, 42]. For other studies Pilates was com-
pared to water exercises and yoga exercises [33], aquatic 
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exercises [34, 35], and in one study mat-based Pilates 
was compared to Pilates apparatus exercises [40]. In one 
study, Pilates training was compared in two different con-
ditions: one was normoxic (FiO2 20.9%), while the other 
was hypoxic (FiO2 14.5%). In comparison to the control 
and normoxic Pilates training groups, the hypoxic Pilates 
training group significantly reduced diastolic blood pres-
sure, total cholesterol and triglyceride concentrations, 
flow-mediated dilation, and erythrocyte deformability 
and aggregation (all p < 0.05) [4]. This demonstrates the 
limitations of the evidence on the effectiveness of differ-
ent treatment plans or types of exercise in relieving pain.

Improvement in quality of life was found in studies 
investigating breast cancer [33], fibromyalgia syndrome 
[34], and chronic LBA [7]. Emerging evidence was found 
for improving BMI and lower limb flexibility in stud-
ies investigating obese women [4] and elderly women 
[39]. When compared to Pilates and yoga programmes, 
water exercises are more helpful at enhancing emotional 
wellbeing and reducing the side effects of breast cancer 
therapy, although yoga was more successful at enhancing 
social/family wellbeing [33]. A study investigated that the 
cardio metabolic risk factors in type 2 diabetic women 
were improved by specially designed Pilates exercises 
after practicing it for 12 weeks [41]. Two study demon-
strate that Pilates exercises helps in lowering the HbA1c 
level in type 2 diabetic women [41, 42].

Pilates training improves muscle strength in multiple 
sclerosis suffering women [35]. One study showed reduc-
tion in the graduation of temporomandibular dysfunc-
tion severity after 15 weeks of Pilates interventions [38].

Study limitation
It’s possible that limiting the eligibility requirements 
to women obscured data on health outcomes that had 

previously been discovered in mixed groups. Another 
drawback was that only RCTs and comparative studies 
were included; observational and qualitative research 
might have revealed further information about how 
to improve women’s health outcomes. Only free full 
text that are available online were included; paid stud-
ies may provide additional findings. Only those stud-
ies were included in which women participant’s age 
is between 18 and 60  years, elderly women > 60  years 
were excluded for this review; Pilates on elderly 
women > 60  years may provide additional benefits. 
Studies published in other languages were not taken 
into consideration, and the search was only conducted 
in English-language publications. We did not include 
the studies that examine the effect of Pilates on preg-
nant women.

Suggestions for future research
By including random sequence generation, allocation 
concealment, blinding of patients and staff, and outcome 
evaluation, future RCTs and comparative studies could 
be upgraded.

Conclusion
Pilates is commonly used by women to improve their 
physical and emotional health. However, there is not 
much data to support the claim that Pilates helps wom-
en’s health. According to recent research, Pilates may 
improve QOL while lowering pain and disability. It may 
also increase flexibility, strength, mobility, respiratory 
rate, vital capacity, body mass index, and balance. Addi-
tional high-quality research is necessary to determine 
whether Pilates is useful at enhancing women’s health 
outcomes.

Table 3 Risk of bias assessment using the Cochrane risk of bias tool

S.no Study Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants and 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome 
data

Selective 
reporting

Other bias

01 Jung et al. [4] Low risk Low risk High risk High risk low risk Low risk Low risk

02 Patti et al. [7] Low risk Low risk Unclear Low risk Low risk Low risk Low risk

03 Odynets et al. [33] Low risk Low risk High risk Low risk Low risk Low risk Low risk

04 Medeiros et al. [34] Low risk Low risk Low risk Low risk Low risk Low risk Low risk

05 Marandi et al. [35] Unclear Unclear High risk High risk Low risk Low risk High risk

06 Pivotto et al. [38] Low risk Low risk Low risk Low risk Low risk Low risk Low risk

07 Sadati and Behdari 
[39]

Unclear High risk High risk High risk Low risk Low risk Low risk

08 Lee et al. [40] Unclear High risk High risk High risk Low risk Low risk High risk

09 Yasmin M et al. [41] Low risk Low risk High risk High risk Low risk Unclear High risk

10 Khormizi and 
Azarniveh [42]

Low risk unclear High risk High risk Low risk Unclear High risk
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