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Abstract
Introduction: The complex process of pregnancy and childbirth significantly influ-
ences the well-being of both mother and child. Today all pregnant women without 
medical contraindications are recommended to start or continue regular aerobic and 
strength training for at least 150 min per week to prevent pregnancy-related diseases 
and conditions. Urinary incontinence in pregnancy, episiotomy and third- or fourth-
degree perineal tear during labor can greatly impact womens’ health, quality of life 
and ability to be physically active. The aim of this study was to examine the efficacy 
of pelvic floor muscle training (PFMT) during pregnancy in the prevention of urinary 
incontinence, episiotomy, and third- or fourth-degree perineal tear.
Material and methods: A systematic review and meta-analysis (CRD42022370600) 
was performed. Only randomized clinical trials published between 2010 and 2023 
were included. The following databases were examined: EBSCO (including Academic 
Search Premier, Education Resources Information Center, MEDLINE, SPORTDiscus 
and OpenDissertations databases), Clini​caltr​ials.​gov, Web of Science, Scopus, 
Cochrane Database of Systematic Reviews and Physiotherapy Evidence Database 
(PEDro). Three meta-analyses to investigate the effect of PFMT exclusively or imple-
mented as a section within a physical activity program during pregnancy on urinary 
incontinence, episiotomy, and third- or fourth-degree perineal tear were conducted.
Results: Thirty studies were analyzed (N = 6691). An effective preventive action of 
PFMT was found for urinary incontinence (z = 3.46; p < 0.0005; relative risk [RR] = 0.72, 
95% confidence interval [CI]: 0.59, 0.87, I2 = 59%) and third- or fourth-degree perineal 
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1  |  INTRODUC TION

The WHO 2020 guideline on physical activity (PA) recommends 
that all pregnant women without obstetric contraindications should 
be encouraged to start or continue an exercise program of at least 
150 min of moderate intensity PA per week including both cardiores-
piratory and strength training activities.1 Such PA programs have 
been shown to reduce the risk of pre-eclampsia, gestational hyper-
tension, gestational diabetes, excessive gestational weight gain, de-
livery complications and postpartum depression and no increase in 
risk of stillbirth, newborn complications or adverse effects on birth 
weight.2–6

Urinary incontinence (UI) is common during pregnancy with prev-
alence rates of 31% in nulliparous women and 42% in parous women. 
Furthermore, the onset of UI during pregnancy is strongly predictive 
of post-partum UI (adjusted relative risk [RR] 2.3, 95% confidence 
interval [CI]: 2.2–2.4).7 While there is conflicting evidence that epi-
siotomy is a risk factor for UI it may be associated with perineal pain 
and sexual dysfunction. Episiotomy aims to prevent severe perineal 
tears, and third and fourth degree perineal tears may increase the 
risk for postpartum anal incontinence.8–12 The major risk factors for 
third and fourth degree perineal tear are instrumental delivery, in-
creased birthweight and prolonged second stage of labor.13

Pelvic floor disorders such as UI, anal incontinence, pelvic organ 
prolapse and pelvic floor pain may negatively affect a woman's de-
sire and ability to be physically active and are therefore a threat 
to womens’ health in general. Pelvic floor muscle training (PFMT) 
during pregnancy is recommended in prevention of UI in late preg-
nancy and during the first 6 months postpartum.14 PFMT can be 
conducted both individually as a sole intervention but also as part 
of a general PA program. Including PFMT in a general PA program 
may be more motivating for both the women and the caregivers.15 In 
addition, a general PA program including more than PFMT also has 
the potential to give the other health benefits associated with par-
ticipation in general aerobic and strength training programs during 
pregnancy.1,16,17

Contradictory to the myth that PFMT during pregnancy may 
tighten the pelvic floor and thereby negatively affect vaginal birth, it 
has been shown that PFMT significantly lowers both first and second 

stage of labor with no negative effect on birth outcome.18 The ratio-
nale for this effect is not known, but one theory is that PFMT may 
improve the woman's awareness of the contraction and relaxation 
status of the muscles. In addition, it may increase blood circulation 
and make the muscles more flexible. Although there are many factors 
contributing to the use of episiotomy and the incidence of third and 
fourth degree perineal tear, PFMT has been considered an adequate 
preventive strategy for alterations. The Cochrane review of PFMT 
during pregnancy included studies up to June 2019 only,15 and to 
date there is scant knowledge whether PFMT during pregnancy can 
prevent episiotomy and third and fourth degree perineal tear.19,20 A 
recent systematic review and meta-analysis, comprising exclusively 
randomized controlled trials (RCTs), investigated the effectiveness of 
various interventions aimed at preventing perineal trauma in parturi-
ent individuals, but limited the inclusion of studies on PFMT to RCTs 
that compared training with untreated controls.21

Therefore, the aim of this systematic review was to examine the 
effect of PFMT, implemented as a specific section within a PA pro-
gram or as a single intervention during pregnancy, on UI, episiotomy 
and third- or fourth-degree perineal tear.

2  |  MATERIAL AND METHODS

A systematic review and meta-analysis design based on the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses guide-
lines was carried out.22

The protocol was registered in the International Prospective 
Registry of Systematic Reviews, registration no. CRD42022370600.

tear (z = 2.89; p = 0.004; RR = 0.50, 95% CI: 0.31, 0.80, I2 = 48%) but not for episiotomy 
(z = 0.80; p = 0.42; RR = 0.95, 95% CI: 0.85, 1.07, I2 = 75%).
Conclusions: PFMT during pregnancy proves to be an effective preventive inter-
vention for reducing the risk of urinary incontinence and the occurrence of third- or 
fourth-degree perineal tears. These findings highlight the importance of incorporat-
ing PFMT into antenatal care and training programs to improve maternal well-being 
and overall childbirth outcomes.

K E Y W O R D S
episiotomy, pelvic floor muscle training, PFMT, pregnancy, third- or fourth-degree perineal 
tear, urinary incontinence

Key message

Pelvic floor muscle training throughout pregnancy is a 
basic and fundamental therapy in the prevention of com-
plications for women. Preventing urinary incontinence 
during pregnancy significantly improves the quality of life 
of the pregnant woman.
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2.1  |  Eligibility criteria

The eligibility criteria for this meta-analysis was guided by the PICOS 
framework: participants, interventions, comparisons, outcomes and 
study design.22

2.2  |  Population

The target population consisted of pregnant women who did not 
have any contraindications to engage in physical exercise. Absolute 
contraindications were defined as conditions including ruptured 
membranes, premature labor, persistent second or third trimester 
bleeding, and other similar factors.2,23,24

2.3  |  Intervention (exposure)

Three reviewers (DZ, MS and CS) conducted a search to identify 
PFMT interventions during pregnancy. The primary objective was to 
extract relevant information, including the family name of the first 
author, publication year, country, number of participants in the inter-
vention group and control group, duration of the intervention, inten-
sity of the activities, types of activities, weekly frequency, session 
duration, participant adherence, whether supervision was provided, 
primary and secondary outcomes.

2.4  |  Comparison

Comparator was no exercise (i.e., the control group of the selected 
studies), normally involving pregnant women participating in a regu-
lar obstetrical follow-up in the health centers.

2.5  |  Outcome

The main outcome of the study was UI. Relevant secondary variable 
outcomes were episiotomy and third- or fourth-degree perineal tear.

2.6  |  Study design

Only RCTs were included. Nonrandomized clinical trials, observa-
tional studies, some type of review (narrative, systematic or sys-
tematic review with meta-analysis) and qualitative research were 
excluded.

2.7  |  Data sources

An exhaustive and comprehensive search was conducted by three 
reviewers (DZ, MS, and CS) using the Universidad Politécnica de 

Madrid software in the following databases: EBSCO (including 
Academic Search Premier, Education Resources Information Center, 
MEDLINE, SPORTDiscus, and OpenDissertations databases), 
Clini​caltr​ials.​gov, Web of Science, Scopus, Cochrane Database of 
Systematic Reviews, and Physiotherapy Evidence Database (PEDro). 
To ensure equality in the selection process, the same article selec-
tion criteria were used for all databases, considering differences 
in controlled vocabulary and rules of selection syntax. The search 
terms used were:

•	 English: physical activity OR exercise OR training OR physical ex-
ercise OR fitness OR strength training OR physical intervention 
OR Pilates OR Yoga OR strengthening OR aerobic OR resistance 
training OR pelvic floor muscle training AND pregnancy OR ma-
ternal OR antenatal OR pregnant AND urinary incontinence OR 
incontinence OR episiotomy OR perineal tear OR third-degree 
perineal tear AND randomized clinical trial OR randomized con-
trolled trial OR RCT.

•	 Spanish: actividad física O ejercicio O entrenamiento O ejercicio 
físico O fitness O entrenamiento de fuerza O intervención de ac-
tividad física O Pilates O Yoga O fortalecimiento O aeróbico O 
entrenamiento de resistencia O fortalecimiento del suelo pélvico 
Y embarazo O materno O antenatal O embarazada Y incontinen-
cia urinaria O incontinencia O episiotomía O desgarro perineal O 
tercer desgarro perineal Y ensayo clínico aleatorizado O ensayo 
controlado aleatorizado O ECA.

2.8  |  Study selection and data extraction

In addition to RCTs, we conducted a search for previously pub-
lished systematic reviews in the same field to compare our re-
sults. We considered articles published between 2010 and 2023, 
written in English and Spanish. To ensure comprehensiveness, we 
retrieved the reference lists of selected studies to identify other 
relevant research that might have been missed by the electronic 
keyword search.

The abstracts that met the initial screening criteria underwent 
further analysis. Subsequently, two reviewers (DZ and MS) inde-
pendently screened the full texts to identify outcomes of interest 
for data extraction.

In cases where a study had multiple publications, we selected 
the most recent or comprehensive publication as the primary source. 
However, relevant data from all the publications were extracted to 
ensure that no valuable information was overlooked.

For studies in which one reviewer recommended exclusion, both 
reviewers attempted to reach a consensus to make a final decision 
regarding inclusion or exclusion. In instances of absolute discrep-
ancy, a third reviewer (RM) provided their expert opinion on whether 
the study should be included or excluded. The detailed study selec-
tion process is presented in Figure 1.

Data extraction tables were created in an Excel sheet. One 
reviewer (MS) extracted the data and then data extraction was 

http://clinicaltrials.gov
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independently verified by a content expert to facilitate further 
analysis.

2.9  |  Quality of evidence and risk of bias 
assessments

To evaluate the quality of evidence for each study design and out-
come, the grading of recommendations assessment, development 
and evaluation framework was used by two reviewers (DZ and 
CS). This framework provides a standardized and comprehensive 
approach to assess the strength of the evidence across multiple 
studies.25

To evaluate the risk of bias, the Cochrane handbook was uti-
lized. The potential sources of bias evaluated were: selection bias 
(inadequate randomization procedures for RCTs), performances bias 
(compliance with the intervention for RCTs), detection bias (flawed 
outcome measurement), attrition bias (incomplete follow-up and 
high loss to follow-up), and reporting bias (selective or incomplete 
outcome reporting).26

In order to assess potential publication bias in each developed 
meta-analysis, the Egger regression test was employed due to its en-
hanced sensitivity in detecting publication bias under conditions of 
weak or moderate heterogeneity. Typically, this test yields a metric 
indicating significant publication bias when p < 0.1.27

2.10  |  Statistical analyses

Statistical analyses were performed with the software STATA (ver-
sion 17.0). In this study all the outcomes were dichotomous out-
comes, UI, episiotomy, third or fourth perineal tear were expressed 
as categorical variables (Yes/No), the number of the event exists in 
intervention and control group and its RR were recorded,28 using 
for both type of variables random effects model. To establish the 
compensated average in both dichotomous and continuous analy-
ses, a weight system was used that considered the sample size per 
groups and generally, contributed by each study. To assess the vari-
ation in study results between studies (i.e., the degree of heteroge-
neity), the I2 statistic was interpreted using established thresholds: 

F I G U R E  1  Flow chart of the retrieved 
and analyzed articles.
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low heterogeneity <25%, moderate heterogeneity 25% to 75%, high 
heterogeneity >75%.29

3 | RESULTS

3.1  |  Study characteristics

A total of 30 studies that met the inclusion criteria were identified, 
involving 6691 pregnant women across 14 countries on five conti-
nents. The studies were cross utilized in three meta-analyses: UI, 
episiotomy, and third or fourth perineal tear degree, respectively. 
All the studies were RCTs, 26 PFMT alone or as part of a general PA 
program, four including PFMT and perineal massage.

All the studies included in the analysis focused on PFMT inter-
ventions. However, the structure of PFMT programs varied in terms 
of sections, workload, frequencies and intensities, as well as the du-
ration of the programs. Similar differences were on the general exer-
cises. The interventions were implemented during the first, second, 
and third trimesters of pregnancy and had durations ranging from 
4 to 28 weeks. Additional details about the studies can be found in 
Table 1. The results on UI, episiotomy, third- and fourth degree per-
ineal tear are presented as follows.

3.2  |  Risk of bias assessment

Collectively, the quality of evidence varied from low to high. Blinding 
of participants to the intervention or control group as well as blind-
ing of the instructor is typically impossible to achieve due to the 
intervention characteristics (PA intervention), resulting in unclear 
or high risk of bias (performance bias) depending on how it was re-
corded. Other sources of bias in some cases found, were the impos-
sibility to find the article protocol published (to compare the planned 
and measured outcomes), but also not transparently reporting the 
randomization process. Overall, most of the studies presented low 
risk of bias within the five types of bias assessed. Risk of bias analysis 
is reported in Figure 2.

3.3  |  Effect of PFMT or PA programs including 
PFMT during pregnancy on urinary incontinence

This analysis comprised a total of 12 studies.31–38,49,50,59 There was 
a statistically significant association (Z = 3.46; p < 0.0005) between 
PFMT or PA including PFMT during pregnancy and the likelihood 
of UI (RR = 0.72, 95% CI: 0.59, 0.87, I2 = 59%, Pheterogeneity = 0.005). 
Quantification evaluation of the risk of publication bias test in the 
analyzed articles showed that there was no potential publication 
bias (p = 0.99) in this analysis.

Figure 3 displays the forest plot for the present meta-analysis. 
The experimental group had a lower risk of UI (RR = 0.72) than the 
control group (395/1137 = 37.74% vs. 544/1144 = 47.55%).

3.4  |  Effect of PFMT or PA programs including 
PFMT during pregnancy on episiotomy

There was a total of 20 studies that were incorporated in this 
analysis.39–47,49–59 Incorporating regular PFMT or PA including 
PFMT during pregnancy did not significantly change the outcome 
(Z = 0.80; p = 0.42) in the rate of having an episiotomy (RR = 0.95, 
95% CI: 0.85, 1.07, I2 = 75%, Pheterogeneity <0.00001). The quantita-
tive assessment of the publication bias risk in the analyzed articles 
revealed no indication of potential publication bias in this analysis 
(p = 0.68).

The forest plot corresponding to the current meta-analysis 
is illustrated in Figure  4. Regarding RR (0.95), there were no 
significant differences between the study groups for episiot-
omy (experimental group: 824/2184 = 37.72% vs. control group: 
915/2211 = 41.38%).

3.5  |  Effect of PFMT or PA programs including 
PFMT during pregnancy on third- or fourth-degree 
perineal tear

A total of 11 studies were incorporated in this analysis.48,51–59 
There was an association (z = 2.89; p = 0.004) between the 
third- or fourth-degree perineal tear and PFMT or PA including 
PFMT during pregnancy (RR = 0.50, 95% CI: 0.31, 0.80, I2 = 48%, 
Pheterogeneity = 0.04). Statistical significance was observed in the 
quantitative assessment of the publication bias risk test for the 
articles analyzed (p = 0.02).

Figure  5 visually presents the results of the meta-analysis 
through a forest plot. The experimental group had a lower risk of 
third- or fourth-degree perineal tear (RR = 0.50) than the control 
group (60/1417 = 4.23% vs. 114/1373 = 8.3%).

4  |  DISCUSSION

The study aimed to evaluate the impact of PFMT when implemented 
as a component of a PA program or as a standalone intervention 
during pregnancy on UI, episiotomy, and severe perineal tears, as 
these factors significantly influence the quality of life and health of 
women. Determining the most suitable and effective intervention 
type throughout pregnancy and its proposed effects, such as con-
trolling maternal weight gain, preventing gestational diabetes, and 
improving perinatal outcomes, is of significant scientific and clini-
cal interest. This knowledge holds crucial importance for healthcare 
systems, especially considering the persistently low prevalence of 
PA during pregnancy,60 despite numerous recommendations from 
official organizations.1,2,24

The meta-analyses examining the effects of PFMT on the three 
study outcomes found a positively significant effect on UI and third 
and fourth degree perineal tears but not on occurrence of episiot-
omies. The results of this study provide compelling evidence that 
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argues for the promotion and improvement of PFMT among preg-
nant women without contraindications.

As most of the included studies included PFMT in a group train-
ing session together with other exercises, our results on the effects 
of PFMT on UI demonstrate the efficacy of incorporating this type 
of training within an exercise program during pregnancy. Bø et  al.61 
developed the group training concept of PFMT, and showed the evi-
dence in an RCT in 1990 and later that the same program was more 
effective than electrostimulation and vaginal cones compared with 

a control group.62 Dumoulin et al. showed that a group intervention 
of PFMT with equal training dos individual training was no less effec-
tive.63 Both these PFMT group training programs included individual 
clinical assessment of ability to correctly contract the PFM, and the 
combination of individual assessment and instruction in addition to the 
PFMT has been used in most of the RCTs in the present meta-analysis. 
However, Barakat et al.31 and Peleaz et al.36 also found a large effect 
size of instruction of PFMT without prior individual assessment of PFM 
function before start of the general exercise program including specific 

F I G U R E  3  Effect of pelvic floor muscle training during pregnancy on urinary incontinence.

F I G U R E  2  Risk of bias.
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PFMT. This indicates that it is possible to effectively teach pregnant 
women PFMT also without clinical assessment of PFM function. It is, 
however, a prerequisite that the instructor has proper knowledge of 
PFM anatomy and physiology and can explain and teach how to con-
duct a correct contraction.

Regarding the cost-effectiveness of interventions, Brennen et al. 
found that PFMT was more effective during pregnancy compared 
to the postpartum period.64 However, it is emphasized that both 
phases should incorporate PFMT due to the benefits it may offer in 
preventing and treating postpartum UI and fecal incontinence.15 The 
evidence on fecal incontinence remains unclear and further RCTs 
with high methodological and interventional quality are warranted 
on this condition.

Von Aarburg et al. studied the relationship between PA and UI 
during pregnancy and concluded that the currently available evi-
dence, although of low quality, does not strongly support a signif-
icant association between general PA (eg, walking, brisk walking, 
running, training in fitness centers, strength training, and so forth) 
during pregnancy or postpartum and UI.65 Also Luginbuehl et  al. 
found no additional effect of adding general exercise (jumping and 
running) to an PFMT program.66 However, moderate general PA 
should still be encouraged based on evidence-based benefits ob-
served in other obstetrical outcomes, such as gestational weight 
gain, gestational diabetes, hypertension, and the mode of delivery.1,2

Regarding episiotomies, the results of the present review did not 
show positive effects of PFMT. Four of the 20 RCTs in our review 

F I G U R E  5  Effect of pelvic floor muscle training during pregnancy on third- or fourth-degree perineal tear.

F I G U R E  4  Effect of pelvic floor muscle training during pregnancy on episiotomy.
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contained perineal massage in addition to PFMT, and none of these 
studies showed any effect on episiotomy rate.51,53,54,56 Contrary to 
our results, a systematic review by Venugopal et al., examined the re-
sults of 10 RCTs (N = 4088), and found that perineal massage during 
labor had a significantly lower incidence of episiotomy, reducing the 
risk of severe perineal trauma.20 It is challenging to study episiotomy 
as an outcome as episiotomy rates vary greatly between countries 
and different health politics and practices may determine the clinical 
decision-making process at the maternity ward.67 In our study, eight 
of 20 studies showed positive or trends of positive effects of PFMT 
alone or included as part of a general PA program during pregnancy. 
Possible mechanisms for how this would influence the rate of episi-
otomy needs further investigation, and there is a need for a compre-
hensive investigation taking many factors into account.

The results of the present study show an effective influence of 
PFMT as a preventive tool for the occurrence of third- or fourth-
degree perineal tear. Contradictory to our findings, a review by 
Gomes et al. developed on nine RCTs (N = 1866) concluded that there 
was no preventive effect of PFMT on perineal laceration.19 The in-
clusion of more RCTs in our meta-analysis may explain the difference 
in outcome. Our results are in line with the systematic review of da 
Silva et al. including 50 RCTs (N = 17 221) of different interventions 
both during pregnancy and during labor.21 They concluded with ev-
idence for interventions during pregnancy, but not during labor, to 
lower the risk of perineal laceration when compared to no interven-
tion (RR = 0.81, 95% CI [0.71, 0.93]: p = 0.05, I2 = 47%). Among the 
different techniques included in their review perineal massage had 
RR = 0.69, 95% CI [0.54, 0.87]: p < 0.01) to prevent laceration when 
compared to no intervention. Our meta-analysis included only inter-
ventions with PFMT alone or PFMT included in a general exercise 
program. Shown to be effective, further studies are needed to elabo-
rate on how PFMT and regular PA can prevent severe perineal tears.

A strength of our systematic review is that we were able to con-
duct meta-analyses of the effect of PFMT alone or as part of a general 
exercise program during pregnancy on UI, episiotomy and third- and 
fourth-degree perineal tears. As most of the RCTs have investigated 
different outcomes based on the same intervention, we consider it im-
portant to describe the programs and report these results together.

A limitation of the meta-analyses of PFMT alone or as part of a com-
prehensive exercise program on episiotomy and severe perineal tears 
was that all the studies had UI as the primary outcome and therefore 
may not have been adequately powered to find significant differences 
in these outcomes. In addition, although programs including aerobic, 
strength training, balance and stretching exercises are included with 
the aim to affect other health and fitness variables than UI, episiotomy 
and perineal tears, these other exercises cannot be totally ruled out 
to have contributed to the effect. More general shortcomings of the 
review may be uncertainties in data sources, limitations in the study 
population, and variations in the interventions used.

Another limitation of this study was the identified risk of publi-
cation bias in the analysis related to third- or fourth-degree perineal 
tears (Figure 5), potentially attributed to the variation in sample sizes 
between the study groups. Nevertheless, despite the acknowledged 

risk of bias and the limited number of available articles, we opted 
to conduct this meta-analysis, deeming it pertinent from a scientific 
standpoint within the scope of the topic under investigation.

Furthermore, the moderate to high heterogeneity observed in 
this meta-analysis prompted the utilization of the random-effects 
model, aiming to produce rigorous but conservative outcomes.68 
However, it is essential to note that the random-effects model may 
not always outperform the fixed-effects model, particularly in cases 
of potential publication bias, as evident in our study.69–71 This as-
pect warrants careful consideration in future research endeavors. 
Additionally, beyond rigorously assessing heterogeneity, there is a 
need to explore alternative methodologies for robustly estimating 
the overall effect size, especially in the presence of outliers.72

5  |  CONCLUSION

The current systematic review and meta-analyses confirmed the ef-
fect of PFMT alone or included as part of a general exercise program 
during pregnancy to prevent UI and third and fourth degree perineal 
tears but there was no effect on rate of episiotomy. The findings 
of this study hold the potential to facilitate the design and imple-
mentation of PA programs that incorporate PFMT during pregnancy. 
These insights are particularly relevant for healthcare professionals 
responsible for the well-being of pregnant women, especially health 
practitioners and sports science professionals.
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