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Abstract
Background Pilates has captured interest due to its possible advantages during pregnancy and childbirth. Although 
research indicates that Pilates may reduce labor duration, alleviate pain, and improve satisfaction with the childbirth 
experience, consensus on these outcomes remains elusive, underscoring the necessity for additional studies.

Aim This systematic review and meta-analysis aimed to assess the impact of Pilates exercises on labor duration 
among pregnant women.

Methods The online database was searched to yield the literature using the terms of ‘Pilates’, ‘childbirth’, and 
‘labor duration’, and similar terms including PubMed, Clinical Key, Scopus, Web of Science, Embase, and Cochrane 
Database of Systematic Reviews up to June 25, 2023. Studies were considered eligible if they were randomized or 
clinical controlled trials (RCTs/CCTs) published in English, focusing on healthy pregnant women without exercise 
contraindications. The studies needed to include interventions involving Pilates or exercise movement techniques, a 
comparison group with no exercise, and outcomes related to labor duration, the period of the active phase, and the 
second stage of delivery.

Results Eleven studies, totalling 1239 participants, were included in the analysis. These studies provided high-
quality evidence from exercise only RCTs/CCTs. The findings indicated a significant reduction in the active phase of 
labor (8 RCTs, n = 1195; Mean Difference [MD] = -56.35, 95% Confidence Interval [CI] [-89.46 to -23.25]) and overall 
labor duration (8 RCTs, n = 898; MD = -93.93, 95% CI [-138.34 to -49.51]) in pregnant women who engaged in Pilates 
exercises compared to those who did not but doesn’t affect on the duration of the second stage of labor (7 RCTs, 
n = 1135; MD = -0.11, 95% CI [-7.21 to 6.99]).

Conclusions While this review primarily addresses the effects of Pilates on healthy and low-risk pregnant women, 
the findings suggest a potential role for Pilates in shortening labor duration. Therefore, engaging in Pilates or similar 
physical activities is recommended for pregnant women to potentially facilitate a more efficient labor process.
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Introduction
Pilates is characterized as a distinct form of resistance 
and strength training [1], and has been described as a 
“healing exercise” [2]. The primary objective of Pilates 
is to establish muscular strength and flexibility by for-
tifying weaker muscles and augmenting the elasticity, 
and preparing the body of a pregnant woman for child-
birth and postnatal recovery [3–5]. Pilates, a form of 
exercise increasingly popular in health promotion pro-
grams worldwide, especially during pregnancy, emerges 
as a promising activity in this context [6]. Several stud-
ies have investigated the impact of Pilates on various 
aspects of pregnancy and childbirth [3, 7]. Some studies 
suggest that Pilates may reduce perceived stress during 
pregnancy, potentially creating mental space for bonding 
with the unborn child and enhance maternal satisfaction 
[7–9]. This exercise method is recommended as a par-
ticularly relevant physical activity for healthy pregnant 
women, owing to its capacity to enhance postural coor-
dination, flexibility, balance, and overall quality of life [8, 
10]. Moreover, the Pilates method has been used by preg-
nant women to improve the physical and psychological 
outcomes of pregnancy, potentially reducing pain such 
as back pain and pain during labor [11, 12]. Addition-
ally, Pilates has been reported to have no negative effects 
on gestational age, birth weight of infants, and APGAR 
scores [13]. However, the comparison of the effects of 
clinical Pilates exercises with and without childbirth 
training on pregnancy and birth results did not show any 
negative impact on the APGAR score [14].

Contemporary research posits that sedentary women 
should commence physical activity during pregnancy 
to mitigate these risks [15]. At the same time, there has 
been an increasing focus in recent years on enhanc-
ing the childbirth experience and employing techniques 
to reduce labor duration [16]. Another aspect that is 
described from previous studies is the established cor-
relation between protracted labor and heightened risks 
of mortality, as well as maternal and perinatal complica-
tions [17–20]. These complications encompass a range of 
issues, including increased maternal fatigue, the necessity 
for induction and cesarean section, instrumental delivery, 
uterine atony, maternal mortality, elevated fetal distress, 
hypoxia, low apgar scores, and ultimately, fetal demise 
[21].

However, the effects of Pilates on childbirth outcomes 
are still a topic of debate. Some studies have shown that 
Pilates exercise alone had no significant effect on increas-
ing the rate of natural childbirth in primiparous women 
[9]. Similarly, there is no consensus on the effects of 
Pilates methods with voluntary pelvic floor muscle con-
tractions in pregnant women [22].

Research has also demonstrated that Pilates exercises 
applied during pregnancy could improve women’s core 

stability and balance levels and reduce their fear of child-
birth [23]. While some studies suggest the potential ben-
efits of Pilates on labor duration, there is still a lack of 
consensus on its overall impact. This systematic review 
and meta-analysis have been conducted with the objec-
tive of elucidating the impact of Pilates exercise on the 
duration of labor.

Methods
This systematic review has been meticulously conducted 
in alignment with the established protocols and recom-
mendations outlined in the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [24].

Literature search and data collection
This research was conducted through June 2023 using 
the following search terms: (childbirth OR pregnancy 
OR pregnant OR labor OR obstetric) AND (Pilates OR 
physical activity OR exercise OR movement techniques) 
AND (duration of labor OR length of labor OR length of 
delivery). The research was carried out using the follow-
ing databases: PubMed, Clinical Key, Scopus, Web of Sci-
ence, Embase, and the Cochrane Database of Systematic 
Reviews. See the supplementary file for detailed search 
strategies specific to each database.

Studies selection and eligibility criteria
The main inclusion criteria for this systematic review, 
structured according to the PICOS framework, are as 
follows:

Population (P): Pregnant women.
Intervention (I): Pilates exercises and physical activ-
ity.
Comparison (C): No activity.
Outcomes (O): Duration of labor, active phase dura-
tion, second stage duration.
Study Design (S): Randomized Controlled Trials 
(RCT)/Clinical Controlled Trials (CCT).

Additionally, the studies must be; published in a peer-
reviewed journal up to June 2023, and written in the Eng-
lish language.

Two authors (A.H. and H.Z.) initially screened the titles 
and abstracts of all retrieved records, and subsequently, 
reviewed the full texts independently. In instances of 
uncertainty regarding whether studies met the inclusion 
criteria, a third researcher (F.E.) was consulted, and deci-
sions were made by consensus. We excluded articles not 
published in peer-reviewed journals, encompassing con-
ference papers, theses, dissertations, books, book chap-
ters, and reports from non-peer-reviewed sources, as well 
as those in languages other than English. Furthermore, 
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we excluded studies that did not utilize a randomized 
controlled trial (RCT) or clinical controlled trial design. 
We included all studies published from the earliest date 
of consideration up to June 25, 2023, to ensure the rel-
evance and timeliness of the evidence gathered. In cases 
where multiple reports originated from the same study, 
the most comprehensive report was selected. If the full 
text of an article was unavailable, the information pro-
vided in the abstract was utilized. However, if the abstract 
did not furnish sufficient information, the article was 
excluded from the study. Upon completion of the search, 
the EndNote program was employed to eliminate dupli-
cates. Relevance checks were performed based on both 
the titles and abstracts, as well as the full texts. Addition-
ally, the references of the included studies were reviewed 
to identify any potentially missing relevant papers.

Quality assessment
RCTs were included in the evaluation using the Cochrane 
Risk of Bias tool (version 1). This tool comprises sev-
eral domains: selection, performance, detection, attri-
tion, reporting, and other biases. The potential for bias 
in these assessments can be categorized as high, low, or 
unclear risk of bias. The quality of all included studies 
was independently assessed by two investigators, AH and 
HZ. In cases of disagreement, resolutions were sought 
through consultation with colleagues FA and DR.

Data extraction
The data were extracted into a sheet (Tables  1 and 2). 
The extracted data included the following items: sum-
mary characteristics such as author (s), year, sample size, 
study design, age, body weight, BMI, height, education, 
gestational age at study entry, session characteristics, and 
duration of labor. Overall labor duration is defined length 
of the first and second stages of labor. The first stage of 
labor is the time elapsed from the beginning of contrac-
tions to 10 cm of dilation; which includes the latent phase 
(the beginning of contractions up to 4 cm of dilation) and 
the active phase (the time elapsed from 4 to 10  cm. of 
dilation); the second stage is the time elapsed from full 
dilation (10 cm of dilation) until fetal expulsion [25].

Data analysis
Statistical analysis was conducted using Review Manager 
(RevMan) version 5.4 and STATA version 17. A signifi-
cance level was set at a P value of less than 0.05. Overall 
effects were synthesized through the mean and standard 
deviation of labor length. Heterogeneity among stud-
ies was assessed using the I-squared test (I²). If the I² 
value exceeded 50%, outlier studies were first removed 
to homogenize the study sample. When heterogeneity 
persisted, random-effects models were utilized for the 

analysis instead of fixed-effect models. Publication bias 
was assessed using Egger’s test.

Equity, diversity, and inclusion statement
Our research team is dedicated to promoting diversity, 
equity, and inclusion in clinical practice, research, and 
training programs. Accordingly, the processes of data 
extraction, study selection, quality assessment, analy-
sis, and interpretation were conducted independently to 
ensure results that accurately reflect the most diverse and 
realistic picture possible. We incorporated data from all 
primary research worldwide that met the inclusion cri-
teria, without bias towards race, ethnicity, culture, socio-
economic status, or geographical regions.

Result
Study flow
Figure  1 presents a chart detailing the flow of studies 
through this meta-analysis. In total, 330 records were 
screened, comprising 316 studies identified through 
database searches and 14 studies identified through other 
sources. After the removal of duplicates (24 studies), 
290 studies did not meet the inclusion criteria and were 
subsequently excluded. The remaining 16 articles were 
retrieved in full for further examination. Of these, eleven 
studies met the inclusion criteria. The remaining five 
studies were excluded for the following reasons: two were 
cohort studies, one was a secondary publication, and two 
studies did not report the effect size.

The quality assessment (risk of bias)
The authors have meticulously noted and classified the 
biases associated with the research methodologies into 
three distinct categories: low risk, high risk, and unclear 
risk. High Risk: Aktan [14], Ferreira [26], Gehan [27], 
Perales [28], and Mazzarino [29] were categorized as high 
risk due to methodological limitations, potential biases, 
and data reliability issues.

Low Risk Barakat [30], Bolanthakodi [31] and Haakstad 
[32] exhibited robust methodology, adequate sample sizes, 
and clear results, justifying their low-risk categorization.

Unclear risk Ghandali [9], Rodriguez-Blanque [33] and 
Price [34] was categorized as uncertain due to ambigui-
ties in its methodology and potential unaddressed con-
founding factors. This classification adheres to the criteria 
set forth by the Cochrane Collaboration tool. Detailed 
insights into this categorization, along with an exhaustive 
breakdown of the types and instances of bias present in 
the study methodologies, are comprehensively illustrated 
in Fig. 2.
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Study characteristics
Relevant information from the 11 selected samples is 
concisely summarized in Table  2. The meta-analytic 
sample comprised a total of 1239 participants, with 602 
in the intervention group and 637 in the control group. 
The mean age of the studied participants ranged from 
23.4 years [31] to 36.8 years [35]. Three studies were con-
ducted in Spain [28, 30, 33], while the remaining were 
carried out in Turkey [14], Australia [29], Norway [32], 
Iran [9], Brazil [26], the USA [34], India [31], and Egypt 
[35]. All study designs were Randomized Control Trials, 
except for two studies which were Clinical Control Trials 
[26, 35]. The number of exercise sessions in the studies 
varied from 7 [31] to 96 [34]. Some studies reported only 
weight [32], or body mass index (BMI) [9, 26, 28, 30, 34, 
35], while others included all of metrics (weight, height, 
and BMI) [14, 29, 31, 33]. Three studies have presented 
only the duration of labor [14, 29, 33], while other studies 
have reported the duration of the active phase, the sec-
ond stage, and/ or the duration of labor separately [9, 26, 
28, 30–32, 34, 35] (Tables 1 and 2). No studies reported 
an increased risk of adverse birth outcomes from Pilates 
exercises among previously inactive, healthy women.

Quantitative data synthesis
The pooled effect size of Pilates exercises indicates a sig-
nificant reduction in duration of the active phase (Mean 
Difference [MD] = -56.35, 95% Confidence Interval [CI] 
[-89.46 to -23.25], p < 0.001) with a sample size of 1195.

The mean difference in active phase of labour (− 56.35) 
means that Pilates reduces the duration of active phase of 
labor by 56.35  min in the intervention group compared 
to the control group. The analysed data were heteroge-
neous (I² = 60.96%), hence random-effects models were 
utilized for the analysis, but the heterogeneity could not 
be fully resolved (see Fig. 3A).

The Pilates exercises didn’t decrease the duration of the 
second stage of labor (MD = -0.11, 95% CI [-7.21 to 6.99], 
P value = 0.98), in a sample of 1135 pregnant women. The 
pooled estimate was homogeneous (I² = 71.75%, using a 
random-effect model) (refer to Fig. 3B).

Eight articles investigated the overall duration of labor 
(sample size = 898 pregnant women). The data indicated 
that the Pilates group experienced a shorter duration 
of labor compared to the control group (MD = -93.93, 
95% CI [-138.34 to -49.51], P value = 0.001). The results 
showed heterogeneity (I² = 61.97%), and this heterogene-
ity could not be resolved (refer to Fig. 3C).

Assessment of publication bias
We did not observe publication bias for the study in any 
of the variables studied. The estimated bias coefficient of 
labor duration was − 0.29 (Egger bias B = − 0.30 (95% CI: − 
2.66–2.08) with a standard error of 0.97, giving a p-value A
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of 0.77. Thus, the test provides no evidence for the pres-
ence of small-study effect. Thus, the test provides no 
evidence for the presence of small-study effect. Figure 4 
presents the funnel plot result with the 95% confidence 
limit. The estimated bias coefficient of active phase dura-
tion was − 0.85 (Egger bias B = − 0.88 (95% CI: − 3.19–
1.50) with a standard error of 0.96, giving a p-value of 
0.41 and it was 1.17 (Egger bias B = 0.50 (95% CI: − 4.82–
7.16) with a standard error of 2.33 (p-value = 0.64) for 
second stage of labor.

Discussion
The present study aimed to systematically review the lit-
erature regarding the efficacy of Pilates in reducing labor 
length. This meta-analysis was conducted using optimal 
methods for secondary analysis and included 11 primary 
studies, all of which were clinical trials. The analytical 
results indicate that Pilates exercises can significantly 
shorten the overall duration of labor, including both the 
active phase and the second stage.

The meta-analysis revealed a notable difference 
between the Pilates exercise group and control group in 
the duration of the first stage of labor, despite contra-
dictory findings in the primary studies. The disparity in 
results from these primary studies could be attributed to 
variations in sample sizes (ranging from 60 to 325) and 
the timing of intervention initiation (between 12 and 
39 weeks’ gestation). A detailed examination of the pri-
mary studies revealed that Pilates exercises were gener-
ally more effective in studies characterized by longer 
durations, higher frequency, and earlier commencement 
of the intervention [28]. Therefore, under these specific 
conditions, Pilates appears to strengthen pelvic muscles, 
increase pelvic diameter, relax muscles, and consequently 
enhance the condition of the birth canal parts. This, in 
turn, contributes to the shortening of the active phase of 
labor [ 29].

The findings of this study demonstrate that Pilates 
doesn’t affect the duration of the second stage of labor. 
This conclusion confirm with some earlier studies which 
indicated no significant difference in second stage’s 
length between women who practiced Pilates and those 
who did not [14]. It seems that the length of the second 
stage of labor, which is defined from the dilatation of the 
cervix to the expulsion of the fetus, is more influenced by 
the cephalo-pelvic proportion, birth weight, the strength 
of the mother’s perineal tissue, and station at complete 
dilatation [36] as well as differences in obstetric popula-
tion characteristics and variation in clinical practice [37].

In this study, Pilates was observed to reduce the over-
all length of labor. Supporting this finding, the outcomes 
of several meta-analyses have underscored the positive 
impact of exercise programs on facilitating the child-
birth process, particularly in shortening the duration of Ta
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delivery [38]. However, there exists a divergence of opin-
ion among researchers on this matter. For instance, the 
findings of two separate meta-analyses suggest no sig-
nificant association between the regularity, intensity, 
and duration of exercise and the length of childbirth [39, 
40]. This discrepancy may be attributable to the type of 
exercise. Veisy et al., for example, focused on the influ-
ence of aerobic exercise on labor duration [39]. Contrast-
ingly, Pilates, a non-aerobic form of exercise, is primarily 

recognized for its capacity to enhance physical, mental, 
and motor functions [15].

This form of exercise encompasses a series of low-
impact routines designed to enhance strength and flex-
ibility across the body. Regular participation in these 
exercises has been demonstrated to fortify the pelvic 
floor muscles and improve their structural functionality 
[41]. The enhancement of central and pelvic floor muscle 
strength, flexibility, and the adoption of proper breathing 

Fig. 1 PRISMA flow diagram of the screening procedure
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Fig. 2 Risk of bias graph for studies
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Fig. 3 A; Forest plot of duration of the active phase of labor, B; Forest plot of duration of the second stage of labor, C; Forest plot of duration of labor (sum 
of active phase and second stage)
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techniques through Pilates are known to facilitate the 
birthing process [9, 42]. Additionally, Pilates, initially 
conceptualized as a body conditioning method termed 
‘Contrology’, is founded on six key principles: breath, 
centering, concentration, control, precision, and flow 
[43]. Individual investigations into each of these elements 
have shown that they collectively contribute to a reduc-
tion in the duration of childbirth [44, 45].

Notably, the impact of Pilates exercise on labor dura-
tion has not been previously analyzed in a systematic 
review or meta-analysis with a sample size of this scale. 
The breadth of studies and the substantial number of par-
ticipants involved in this analysis afford some of the most 
valid and reliable conclusions that can be drawn on this 
subject.

Clinical implications
Considering that prolonged labor presents a significant 
clinical challenge in contemporary midwifery practice, 
leading to various complications for both mother and 
child, one effective strategy to enhance labor comfort 
is the reduction of labor duration, specifically through 

methods that alleviate the duration of pain. The find-
ings of this review indicate that practicing Pilates during 
pregnancy serves as a viable approach to decreasing labor 
length. Pilates, characterized as a discipline that bolsters 
physical, mental, and motor capacities, comprises a series 
of low-impact exercises aimed at strengthening and 
increasing flexibility throughout the body [15]. Analysis 
of primary studies reveals that Pilates can be reduced 
labor duration.

To date, there have been no reports of risks associated 
with moderate-intensity exercise for either the mother 
or the infant [46]. In light of this, low-risk pregnant 
women are encouraged to engage in progressive aerobic 
and resistance exercises before, during, and after child-
birth. Nevertheless, it is advisable for pregnant women 
to undergo clinical evaluation before initiating any exer-
cise program to ensure there are no medical contraindi-
cations to continuing with the exercise [47]. Engaging in 
Pilates exercises of moderate intensity during pregnancy 
has been shown to facilitate the delivery process.

Our findings endorse the capability of Pilates exer-
cise to reduce the duration of labor in pregnant women. 

Fig. 4 Presentation of funnel plot
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Therefore, Pilates could potentially be incorporated into 
childbirth preparation classes as a beneficial practice.

Limitations
This study encountered several limitations, both at the 
level of the individual studies and the review itself. A 
notable limitation within the primary studies was the lack 
of reported data on the intensity of the Pilates exercises. 
Additionally, variations in the initiation timing and dura-
tion of exercise sessions may have influenced the results 
of the analysis. Another limitation at the study level was 
the heterogeneity of the samples. For instance, while 
some studies had exercises performed under professional 
supervision, others involved participants practicing at 
home without such oversight. Moreover, the participant 
demographics varied across studies, with many focusing 
on primiparous women, while others included both mul-
tiparous and primiparous participants. This variability, 
particularly in terms of parity, was not accounted for as 
a potential confounding factor, potentially contributing 
to the high heterogeneity observed in the meta-analyses. 
Consequently, the results of this study should be inter-
preted with caution.

At the review level, the mean effect size of the active 
phase period and labour duration was analysed using 
a random-effects model due to the heterogeneity of the 
studies. Furthermore, this review was limited to scientific 
papers published in English, representing another con-
straint on its scope.

Conclusion
The evidence presented herein underscores that engag-
ing in Pilates exercises during pregnancy is not only safe 
but also beneficial in optimizing the delivery process and 
shortening labor duration. Consistent with the guidelines 
of the American College of Obstetricians and Gynecolo-
gists (ACOG), this study reinforces the recommendation 
that, despite physiological and anatomical changes dur-
ing pregnancy, women should be encouraged to maintain 
physical activity. Pilates, as demonstrated, can shorten 
length of labor. It is recommended that midwives empha-
size the use of this exercise in childbirth preparation 
classes to reduce the duration of childbirth.
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