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ABSTRACT Conclusions: This systematic review indicates that pelvic floor muscle
training is an effective intervention to prevent and treat urinary
Objectives: To analyze the effectiveness of active physiotherapy of incontinence in postpartum women. Pelvic floor muscle training is
the pelvic floor as a method of prevention and treatment in effective in improving pelvic floor strength and reducing urinary
primiparous postpartum women. incontinence symptoms.

Methods: PubMed (MEDLINE), SCOPUS, Web of Science, CINAHL
Complete, and PEDro databases were searched to identify RESUME
clinical trials that included primiparous postpartum women that
compared the effects of active physiotherapy of the pelvic floor
during postpartum, and the degree of urinary incontinence was
measured. Data extraction was conducted by 2 authors using a
Microsoft Excel sheet, with a third author involved in case of
discrepancy or doubt.

Objectifs : Analyser I'efficacité de la physiothérapie active du plancher
pelvien en tant que méthode de prévention et de traitement chez
les femmes primipares en post-partum.

. . . Méthodes : Les bases de données PubMed (MEDLINE), SCOPUS,
Resullts.: A total of 5 studies were selected, including 4'f44 . Web of Science (WOS), CINAHL Complete et PEDro ont été
prlmlparous postpartum women, 222 of whom received active consultées afin de relever les essais cliniques incluant des femmes
physiotherapy of the pelvic floor. The results were very primipares en post-partum et comparant les effets de la

hgterogeneous; 2 of the studies did not find significant physiothérapie active du plancher pelvien dans le post-partum et la
fﬂfferences bgtween the 9r°EJpS' one study.showed a clear‘ mesure du degré d’'incontinence urinaire. L’extraction des données
improvement in the intervention group, and in the other studies, a a été réalisée par deux des auteurs dans un fichier Microsoft Excel,

significant 'ntragrOl_‘P |mpr9vement v.vas found po§t-|ntervent|on. en faisant appel a un troisieme auteur en cas de divergence ou de
There was no significant difference in muscle resistance and

strength (P < 0.05), but if applied combined with biofeedback, doute.

there was a clear improvement (P = 0.001). Regarding urinary Résultats : Au total, 5 études ont été retenues, lesquelles portent
symptoms, there was an improvement in the intervention group sur 444 femmes primipares en post-partum, dont 222 qui ont
(P < 0.05). bénéficié d’une physiothérapie active du plancher pelvien. Les

résultats sont trés hétérogénes : deux études n’ont trouvé
aucune différence significative entre les deux groupes, une
étude montre une nette amélioration dans le groupe
d’intervention, et dans les autres études, une amélioration
significative au sein du groupe a été constatée aprés
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KEY POINTS

e Pelvic floor muscle training (PFMT) is effective in reducing
symptoms of urinary incontinence in primiparous postpartum
women.

e The combination of PFMT with biofeedback or acupuncture
enhances treatment outcomes.

e Supervised PFMT programs show better results compared with
unsupervised home programs.

CLINICAL APPLICATION

e Encourage early initiation of supervised pelvic floor muscle
training during the postpartum period.

e Consider integrating home biofeedback devices and mobile
applications to improve adherence and outcomes.

e Combine pelvic floor muscle training with complementary
therapies when appropriate to optimize urinary incontinence
management.

INTRODUCTION

P ostpartum, as defined by the World Health Organi-
zation, is “a period that begins immediately after the
birth of the baby and extends up to 6 weeks postpartum
(42 days).”' A common pathology in women during this
petiod is urinary incontinence (UT),” which is defined as
“any complaint of involuntary urine loss.” This condition
can be classified into 3 subtypes based on symptoms and
pathophysiology: stress urinary incontinence (SUI), urge
urinary incontinence (UUI), and mixed urinary incont-
nence (MUI). SUI is the most common type of Ul among
women.” It is described as urine loss during physical
exertion or increased intra-abdominal pressure,” whereas
urge incontinence involves the loss of urine following a
strong, sudden urge to urinate.” The combination of SUT
and UUI is known as MUL’

Ul is considered a hygienic, health, and social issue,
affecting between 6% and 10% of the global population.”
Among postpartum women, the prevalence ranges from
53.8% to 7.8%.  Recent scientific evidence on the treat-
ment of Ul includes physiotherapy techniques, behavioural
modifications, and pharmaceutjCals.8 Among behavioural

measures, the most common hygienic-dietary interventions
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involve reducing the intake of irritating or stimulating
substances such as alcohol, caffeine, and citrus/acidic
foods.” In addition, patients are taught to pre-contract and
petform Kegel exercises to reduce urgency sensations or
urinary leaks.” Pharmacologically, drugs like anticholiner-
gics and B-agonists are desctibed; anticholinergics block
muscarinic receptors in the bladder which facilitate the
voiding phase by contracting the smooth detrusor muscle,
wheteas $3-agonists act on the storage phase by improving
the relaxation of the smooth detrusor muscle.* One of the
most commonly used and evidenced physiotherapy
interventions is pelvic floor muscle training (PFMT), often
combined with electrical stimulation or biofeedback.” It is
important to note that anticholinergics and (-agonists are
exclusively used for UUI and are not indicated for SUI,
while these exercises are beneficial for both SUI and UUL

The relevance of PFMT has gradually increased. PFEMT
enhances strength, endurance, and muscular coordination,
proving effective in reducing UL’ However, there are no
updated systematic reviews on the effectiveness of
strength training in primiparous women with Ul as a
method of treatment and prevention.

The primary aim of this systematic review was to deter-
mine the effectiveness of PFMT as a preventive and
treatment method for Ul in postpartum primiparous
women.

MATERIALS AND METHODS

Study Design and Search Strategy

This systematic review was conducted following the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines'’ and the Cochrane
Handbook for Systematic Reviews of Interventions.' The
protocol of this systematic review was registered in
PROSPERO under the code CRD42025633262.

Literature Search and Databases
A PICOS approach (Population, Intervention, Compati-
son, Outcome, Study Design) was used for the search, as
outlined by the Cochrane Library.'" Articles were gathered
from the databases PubMed, Scopus, PEDro, CINAHL,
and Web of Science between March and May 2024.
Randomized controlled trials or pilot studies involving
postpartum primiparous women who underwent PFMT,
with Ul progression as the primary outcome measure,
were included. Search terms included “muscle training,”
“pelvic “primiparous “postpartum
period,” and “urinary incontinence” with MeSH terms
“pelvic “postpartum  period,” and

floot,” women,”

floor,” “urinary
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Pelvic Floor Training for Urinary Incontinence

Table 1. Search strings

Database Search string

Scopus TITLE-ABS-KEY (“muscle training”) AND TITLE-ABS-KEY (“pelvic floor”) AND TITLE-ABS-KEY (“primiparous women) AND
TITLE-ABS-KEY (“postpartum period”) AND TITLE-ABS-KEY (“urinary incontinence”)

PubMed (“muscle training”) AND (“pelvic floor”) AND (“primiparous women”) AND (“postpartum period”) AND (“urinary incontinence”)

PEDro ABSTRACT & TITLE: Muscle training AND pelvic floor AND primiparous women AND postpartum period AND urinary

incontinence

Web of Science
AND TOPIC (“urinary incontinence”)

CINAHL

TOPIC (“muscle training”) AND TOPIC (“pelvic floor”) AND TOPIC (“primiparous women) AND TOPIC (“postpartum period”)

Muscle training AND pelvic floor AND primiparous women AND postpartum period AND urinary incontinence

incontinence.” The Boolean operator AND was used to
combine terms. Duplicate studies between databases were
removed before selection. Search strings for each database
are shown in Table 1.

Study Selection: Inclusion and Exclusion Criteria
The inclusion criteria consisted of clinical trials
(randomised or not) where PFMT was performed in any

Figure. Flow diagram of selected studies.

of the groups postpartum, and the degree of Ul
dysfunction was measured. The exclusion critetia
included prior pelvic floor dysfunctions or pathologies
that might affect the intervention outcomes, such as
cancer, severe perineal lacerations, or mnon-vaginal
birth, as well as studies in non-Western languages.
Surgeries related to pelvic floor dysfunction were also
excluded.

n |

Studies included in appraisal
B synthesis (n =5)
E
Té Reports included in quantitative
= synthesis (n=5)
S

Records removed before
screening:
Duplicate records removed (n
=14)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records excluded for not being
relevant by title and abstract
(n=156)

—
Records identified through
c database searching (n=275):
-.% o Pubmed (n=34)
o e CINAHL (n=12) N
"‘E e Web of Science (n=38)
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= e  Scopus (n=24)
|
Records screened after
= duplicates removed (n = 261)
S
[
: I
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%]
Records screened (n=261) —>
— I
Full-text records assessed for
> eligibility (n=105) >
3
]
[r]
Studies selected for quality
appraisal (n=5)
—

Full-text articles excluded for not meet the inclusion
criteria (n=100)
e Not RCT (n=47)
e Not exclusively incontinence urinary
disease (n=15)
e  Not for training during the pregnancy
(n=31)
e Not primiparous women (n=6)
e Not written in western language/alphabet
(n=1)

RCT: randomised controlled trial.
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Yes

Yes

No Yes No No Yes Yes No

Yes

Sigurdardottir

et al."® (2020)

For study selection, 2 authors independently reviewed ti-
tles and abstracts for initial filtering, then full texts of the
remaining studies. In cases of uncertainty, a third author
intervened.

Data Extraction

Data extraction was conducted by 2 authors using
Microsoft Excel, with a third author involved in case of
discrepancies. Extracted data included the first author’s
name, year of publication, sample size of intervention and
control groups, studied variables, study duration, and main
results.

Variables

The primary outcome variable in this systematic review
was the degree of Ul dysfunction, measured by the
following questionnaires: Bristol Female Lower Urinary
Tract Symptoms Module, International Consultation on
Incontinence  Questionnaire—Urinary  Incontinence
Short Form (ICIQ-UI SF), Australian Pelvic Floor
Questionnaire, and the Pad Test. Secondary variables
included pelvic floor muscle strength and endurance
measured with a manometer and the Modified Oxford
Grading Scale, pelvic floor muscle contractility using
electromyography and the Modified Oxford Grading
Scale, as well as urethral angle and bladder neck descent
measured via ultrasound.

Evidence Synthesis and Methodological Quality

To assess the effectiveness of PFMT versus other
interventions for preventing Ul, the Cochrane methodol-
ogy was used to evaluate the level of scientific evidence for
each study.12 The methodological quality of the selected
studies was assessed using the PEDro scale, which
includes 11 items, with a maximum score of 10. Studies
scoring >6 were considered of high methodological

quality."”

RESULTS

Search Results

The initial search yielded a total of 275 results: 24 from
Scopus, 34 from PubMed, 167 from PEDro, 12 from
CINAHL, and 38 from Web of Science. After removing
duplicates, 261 studies were analyzed. After reviewing
titles and abstracts, 256 studies were excluded for not
meeting the inclusion and exclusion criteria. The remaining
5 articles were reviewed in full, and their methodological
quality was assessed. The flow diagram of results is shown
in Figure. A total of 444 participants were recruited across
the 5 studies.
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Table 3. Results

Reference, country, Main results
study design Participants Intervention Control Ses/wk, Min Variable-tool intervention - control
Ahlund et al.”® (2013) I n =49, 33y PFMT education PFEMT written instruction 7/wk IU-ICIQ FLUTS U
Suecia (RCT) Cn=49 33y Anatomy lesson including anatomy Daily 3 x 8—12 reps PFM strength/ Frequency (0—15) Pre 3—4
10—16 wks Control/6 wks lesson 6 months endurance - Post 2—3
postpartum Manometer/MOGS Voiding (0—12) Pre 1-1
Post 1—0
Incontinence (1—16) Pre 7—7
Post 4—4
P < 0.05
PFM strength/endurance
No sig. dif.
P < 0.05
Hilde et al."” (2013) In=287,295y Guided PFMT 1 single guided PFMT 1/wk (guided) IU-ICIQ-Ul SF/Pad test U
Noruega (RCT) Cn=288,30.1y Daily home PFMT  No interv. 16 wks PFM strength/ Pre: 39.1%—50% P = 0.15

Major and no major
levator ani muscle

defect
6 w ks postpartum
Dai et al."® (2024) In=235, 2886y BL54 warm Sham warm acupuncture
China (RCT) Cn=35,2789%y acupuncture Kegel Exercise
No episiotomy or Kegel Exercise

instrumental delivery,
43 d postpartum

Marques et al.'® n=10,2268y Guided PFMT
(2012) Right mediolateral
Brasil (CPBT) episiotomy
(Mean 49.3 d
postpartum)
Sigurdardottir et al.’”® I n=41,28y Guided PFMT No interv.
(2020) Cn=43,29y Biofeedback
Islandia (RCT) 6—13 wks postpartum
Self-reported IU

Daily 3x8-12 reps

3/wk
3 wks
Daily home PFMT

3/wk (60 min)
10 sessions

1/week (45—60 min)
12 wks

endurance -
Manometer

IU-ICIQ-UI SF/PFDI-20
PFM strength-
Manometer
URA, BND, RVA-PF
ultrasound examination

IU- ICIQ-UI SF/ICIQ-OAB
PFM contractility-
MOGS/sEMG (microV)

IU- APFQ
PFM strength/
endurance -
Manometer

Post: 34.5%—38,6% P = .057
Pad Test: No sig. dif.

PFM strength/endurance

No sig. dif.

U
ICIQ-UI SF
Pre: 5.41-4.77, P = 0.508
Post: 2.09—3.82, P = 0.016
PFDI-20 Pre: 21.34 —19.13,
P =0.573
Post: 6.25—11.24, P = 0.047
URA, BND, RVA-PF
Better results | group P < 0.05

U
—1 pt ICIQ-UI SF, P = 0.009
—0.5pt ICIQ-OAB,
P = 0.0003
PFM contractility
27.42 uV pre-training
38.47 uV post-training

57%—82%, P = 0.03
PFM strength (hPa)
29—24, P = 0.003

PFM endurance (hPal/s)
234—-180, P = 0.001

APFQ: Australian Pelvic Floor Questionnaire; BND: Bladder Neck Descent; C: control; CPBT: clinical prospective blinded trial. ICIQ FLUTS: Bristol Female Lower Urinary Tract Symptoms Module; ICIQ-OAB: International
Consultation on Incontinence Overactive Bladder Questionnaire; ICIQ-UI SF: International Consultation on Incontinence Questionnaire—Urinary Incontinence Short Form; I: Intervention; Mean age: characteristics; Min.:
minutes; Mpp: mujeres primiparas postparto; MOGS: Modified Oxford Grading Scale; PFDI-20: Pelvic Floor Dysfunction Inventory-20; No interv.: no intervencion; PFM: pelvic floor muscle; PFMT: pelvic floor muscle
training; RCT: randomized controlled trials; RVA: retrovesical angle; sig. dif, significant difference; sEMG: Surface Electromyography; URA: The Urethral Rotation Angle; [tV: microvolt.
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Methodological Quality of Studies

The methodological quality of the included clinical trial
studies, as evaluated using the PEDro scale, was good
(mean score of 6.4). One study showed moderate quality,
whereas the others showed good quality. Table 2
provides the PEDro scores for the methodological
quality assessment of the included studies.*

Study Characteristics

All studies included primiparous women who delivered a
single baby at or after 32 weeks of gestation, with no
history of pelvic floor surgeries or pathological conditions.
The average age of participants ranged from 27 to
30 years, with the study by Ahlund et al. (2013) having
the oldest average age of 33 years and Marques et al.
(2013) having the youngest at 22.68 years.' '

Most studies were conducted in Northern Europe
(Sweden, Iceland, Nor\xzay),ls’lﬁ"18 whereas 2 studies were
from China'’ and Brazil.'® The duration of the studies
ranged from 4 weeks'”'” to 24 wecks."” The other
2 studies lasted 16 weeks'~ and 12 weeks.'” The longest
intervention and follow-up, both lasting 24 wecks,"”
involved daily sessions, in contrast to the shortest inter-
vention, which consisted of only 10 sessions.'® The study
with the fewest sessions per week only applied one session
pet week (18) compared with the one with the most, which
applied sessions 3 times a week (19).

The interventions cattried out in all the clinical trials were
pelvic floor muscle exercises. In one of the trials (19),
acupuncture was combined with Kegel exercises. In the
others, although the intervention was the same, the
method of application varied (Table 3).

In one study (18), biofeedback was used to help
participants perform pelvic floor muscle exercises,
and the intervention took place in the presence of a
physical therapist. In 2 of the studies (15,17),
brief session was conducted to teach pelvic floor
contractions, and the exercise sessions were prescribed
to be done at home, with follow-up every 6 weeks in
the first case and weekly in the second. In 2 of the
studies (16,19), the method of application was similar,
with treatments applied 3 times a week. Physical
therapists were present for all intervention sessions in 4
of the studies (16—19).

Regarding control groups, in 3 of the studies (15,17,18),
participants only received initial instructions on
pelvic floor contractions. In one study (16), we were
only interested in the intragroup comparison pre and

6 ¢ SEPTEMBER JOGC SEPTEMBRE 2025

post-intervention, as the other intervention groups in the
study included participants who did not meet the inclusion
criteria for the review. In another study (19), the same
intervention was repeated in the control group using
acupuncture as a placebo; thus, the intragroup pre and
post-intervention comparison in the control group was
more useful to isolate the pelvic floor muscle strength-
ening technique.

To assess the progression of Ul, some questionnaires were
used, such as the Bristol Female Lower Urinary Tract
Symptoms Module (15), ICIQ-UI SE, and the Australian
Pelvic Floor Questionnaire (18). The most commonly used
questionnaire, in 3 of the 5 studies (16,17,19), was the
ICIQ-UI SE.

Main Findings

The results were heterogeneous. Ahlund et al. (2013)
and Hilde et al. (2013) found no significant differences
between intervention and control groups, but moderate
improvement was noted in both groups (15,17). Only
the study by Sigurdardottir et al. (2020) showed a clear
positive effect for the intervention group.'” In the
studies by Dai et al. (2024) and Marques et al. (2012),
post-intervention intragroup improvement was found,
and it is worth noting that in Dai et al. (2024), although
there was improvement in the control group (Kegel
only),
intervention group that applied both Kegel and
acupuncture (Table 1).'>"

the greatest improvement was seen in the

This heterogeneity is partly because some studies included
biofeedback or acupuncture in their interventions, whereas
others only recommended Kegel exercises at home, which
can significantly influence the results obtained. In the study
by Sigurdardottir et al. (2020), a clear positive result is
shown using Kegel exercise combined with biofeedback,
and in the study by Dai et al. (2024), there is a clear
improvement in the group that combined exercise and
acupuncture.m’w In the other studies, a moderate
improvement was found in the intervention groups prac-
tising only Kegel exercises.'” !

DISCUSSION

The aim of this review was to analyze the best available
evidence on the effectiveness of pelvic floor muscle
strengthening exercises for preventing and treating Ul in
primiparous women during the postpartum period. The
results indicate moderate to good evidence regarding the
use of pelvic floor muscle strengthening exercises as a
method for this purpose.
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Compared with the positive results obtained in studies on
the effectiveness of PEMT during the antenatal period for
preventing the onset of UL™ its application in the post-
partum period, when UI is already manifest, has not
shown such cleatly favourable results, as has been the case
in women with UT who were not in the perinatal period. "
This has been corroborated by other authors,”
highlighting the need to focus on Ul prevention starting
from the antenatal period.

It is noteworthy that in other studies,”" the application of
PFMT was motre beneficial when combined with other
therapies, in line with the results from this review, which
identified the 2 studies'™'” that combined PFMT with
interventions, such as acupuncture or biofeedback. These
were also the studies showing the greatest improvement in
the degree of Ul dysfunction. This may suggest that the
use of biofeedback enhances the results of PFMT in-
terventions in these cases.'

The presence of a physiotherapist supervising the correct
execution of PFMT also played a role, with better
outcomes observed in studies where a professional was
present in all interventions.' "’

The effectiveness of PFMT as a treatment for Ul in pri-
miparous women during pregnancy and the postpartum
period remains unclear. It is suggested that the results of
PFMT could be more positive if specific prevention and
treatment approaches are applied before childbirth and if
tools such as biofeedback are used to complement this
therapy.”’ In this line, we must note that some studies
included biofeedback in theit interventions, whereas others
only recommended Kegel exercises at home, which can
significantly influence the results obtained, as biofeedback
is considered superior to home exercise. This lack of
certainty indicates the need for further research to address
current gaps, such as the absence of data on the duration
of treatment effects, detailed physiological, and behav-
ioural aspects of exercise programs in both the PFMT and
control groups, to improve understanding of effectiveness
and identify which populations benefit most, as well as the
level of physical activity and lifestyle of participants.

This study has several limitations. First, there is significant
variation in how PFMT was described or even a lack of
exercise descriptions, as well as insufficient detail about the
role of the physiotherapist in the intervention. This com-
plicates understanding the effectiveness and who benefits
most. It would also be helpful to report the level of
physical activity and lifestyle of participants prior to the
study, as these variables are known to have a significant
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influence on the onset of UL”>”” Another limitation is the
absence of objective tests in most studies that could pro-
vide measurable results. The ICIQ-UI SF is a self-reported
questionnaire, which introduces some subjectivity. Using
easily quantifiable measurements, such as the Pad Test,
might provide greater reliability in future studies.

Despite these limitations, our study includes articles with
high methodological quality, with only one of moderate
quality. In addition, most of the studies have a long follow-
up period. There is also a lack of information on the
application of physiotherapeutic techniques, which should
be addressed in future trials. Nonetheless, it is essential
that these studies use specific quality-of-life measures for
Ul, ensuring that these are as objective as possible. In
further studies, reviews should focus on the effects of
perineal rehabilitation in postpartum women with perineal
lacerations. These were excluded from the present study to
focus on those cases without damaged tissue, who
were expected to have better pelvic floor muscle perfor-
mance. Finally, future researchers should consider using
mobile apps to facilitate home exercises, biofeedback
devices for home use, and advanced imaging techniques
such as functional MRI to assess the pelvic floor.

CONCLUSION

This systematic review indicates that PEMT is an effective
intervention for preventing and treating UI in postpartum
women. Although the evidence is somewhat mixed, it
supports PFMT’s role in improving pelvic floor strength
and reducing Ul symptoms. Further studies may help
clarify the optimal PFMT protocols and explore the
combined use of other interventions.
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