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Abstract

Introduction: Pelvic floor muscle dysfunction disorders are a widespread and frequently
undiagnosed health problem among women across all age groups. They can result in urinary
and fecal incontinence, pelvic organ prolapse, and chronic pain, significantly reducing women’s
quality of life. Conservative treatment, particularly pelvic floor muscle training (PFMT), is

currently recognized as a highly effective first-line therapy.
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Purpose: This review aims to present the role of pelvic floor muscle training (PFMT) in
improving women’s health and quality of life, with a particular focus on the effectiveness of
this form of therapy in the prevention and treatment of pelvic floor muscle dysfunction disorders.
A brief description of the state of knowledge: The pelvic floor muscles are crucial for holding
urine and stool, keeping the pelvic organs in place, and supporting sexual function. Their
dysfunction is linked to many risk factors, such as age, vaginal delivery, obesity, and lifestyle.
Pelvic floor muscle training (PFMT) improves muscle tone and strength, leading to reduced
symptoms, most commonly urinary incontinence. Pelvic floor muscle training (PFMT) also
contributes to improving quality of life in physical, mental, and social dimensions. Biofeedback
or electrostimulation are supportive methods, which can further enhance the effectiveness of
therapy.

Conclusions: Pelvic floor muscle training (PFMT) is an effective and safe method for the
prevention and treatment of pelvic floor dysfunction disorders in women. It contributes to a
significant improvement in symptoms and quality of life. An individualized and holistic
approach to the patient is recommended, incorporating education and a supervised exercise
program to ensure the effectiveness of therapy.

Keywords: pelvic floor muscles, pelvic floor muscle dysfunction, pelvic floor muscle training,

urinary incontinence, quality of life, women’s health

1. Introduction:

The importance of the pelvic floor muscles is a topic that is increasingly discussed in the
literature. They perform a wide range of functions — they hold the pelvic organs in place, are
responsible for urinary and fecal continence, and are involved in sexual function. Their function
can be disrupted by several factors, including advancing age, increased number of vaginal
deliveries, previous instrumental deliveries, episiotomies, prior pelvic surgeries, fetal
macrosomia, presence of gastrointestinal diseases, chronic cough, obesity, ethnicity, positive
family history, and genetic predisposition [1,2,3,4]. Disorders of their function can cause
urinary incontinence, pelvic organ prolapse, fecal incontinence, and pelvic-perineal pain
syndrome, and their prevalence is high [1]. A key aspect of preventing and treating conditions
resulting from pelvic floor muscle dysfunction disorders is performing appropriate exercises to

strengthen pelvic floor muscle tone, as a first-line, low-risk, minimally invasive therapy [5].



Pelvic floor muscle dysfunction disorders and their associated symptoms have a negative
impact on women’s health-related quality of life (HRQoL). Factors that may impact the final
HRQoL outcome have been identified, suggesting the need for a holistic approach. Factors that
reduce the decline in HRQoL include age between 30 and 50 years and physical activity, while
factors that increase the decline in HRQoL include a high BMI, poor sleep quality,
musculoskeletal conditions, cancer, or other health disorders. Women with pelvic floor muscle
dysfunction disorders have a lower perception of quality of life across all aspects, with organ
prolapse symptoms having the greatest negative impact; the most affected subdimension of
HRQoL is the emotional component [1,2,6]. In at least half of the cases, the impact of pelvic
floor muscle dysfunction disorders on HRQoL is generally small or negligible, leading to a lack
of motivation for consultation and further treatment. Unfortunately, symptom normalization is
observed in young women, as reported in the latest literature [2].

Studies aim to determine the prevalence of these disorders, the most common of which appears
to be urinary incontinence. It was observed that a significant number of the women surveyed
did not consider isolated episodes of urine leakage to be actual urinary incontinence. These
results suggest that statistical data obtained in studies are often underestimated, not only
because women with urinary incontinence may delay seeking medical consultation, but also
because of their inability to recognize concerning symptoms [4,7]. The results show variations
in the prevalence of any subtype of urinary incontinence, which may occur in 36%,3-45%, up
to approximately 55% of study participants [1,2,4,6,7]. Two disorders may affect
approximately 12.7-17% of women, three disorders approximately 6%, and four disorders
approximately 2% of women [1,8]. A significant factor in pelvic floor muscle dysfunction
disorders is the cohort of participants who have undergone vaginal delivery, where this problem
may affect up to 45% of women in the postpartum period; although its frequency decreases
significantly afterwards, urinary incontinence significantly reduces the quality of life of the
women surveyed [2,4,7,9,10]. There is evidence that only 10.34% of pregnant women, 16.7%
in the postpartum period, and 23.81% within 12 months after delivery report urinary
incontinence to a gynecologist or midwife. Women commonly reported the following reasons
for not reporting this problem during pregnancy and the postpartum period: urinary
incontinence as a physiological phenomenon during this period and the sporadic character of
the symptoms [7]. Women who have had a cesarean section statistically experience fewer
symptoms of pelvic organ prolapse, and physical exercise, even at low intensity, correlates with
the presence of symptoms of pelvic organ prolapse [1], although some studies seem to

contradict the notion that cesarean section acts as a preventive factor against fecal incontinence



[8]. Age at the time of delivery appears to be a significant factor nowadays — there is an increase
in the age of women becoming pregnant, and a statistical analysis of urinary incontinence
prevalence in a female population, conducted by age group in one study, showed statistical
significance for the group aged over 35 compared to the group aged under 30; it was also
observed that age at delivery was significantly higher in the group of women who experienced
fecal incontinence [2].

Symptoms of pelvic floor muscle dysfunction disorder tend to normalize — some data suggest
that only about one-third of women may consider themselves to be suffering from this condition,
a fact confirmed by the low percentage of women who report seeking specialized medical care
[1]. In summary, pelvic floor muscle dysfunction disorder in women is a common and
underdiagnosed problem.

In a meta-analysis including more than 23 articles and a total of 24,983 participants, Pizzol et
al. found that urinary incontinence was significantly associated with a low quality of life across
various aspects. Among the most important were physical health, emotional health, energy,
emotions, social activity, and overall health [11]. Furthermore, pelvic floor muscle dysfunction
disorder has a significant impact on quality of life, sleep, sexual function, and mental health.
Pelvic floor muscle dysfunction disorder in younger women is strongly associated with

postpartum depression and anxiety [2,3,4].

Table 1. Pelvic floor dysfunction disorders in women [12].

Urological Gynecological Colorectal General

Difficulty  urinating:Dyspareunia: pain duringConstipation: Pelvic pain: chronic
delay in urination,or after sexualparadoxical pain lasting longer
weak urine stream.  intercourse. contractions orthan three to six

insufficient relaxationmonths, not associated
of the pelvic floorwith other specific
muscles duringconditions.
attempts to defecate
(dyssynergic
defecation).
Cystocele: protrusionUterine prolapse:Fecal  incontinence:Levator spasm:
or herniation of theherniation of the uterusinvoluntary leakage ofanother  term  for

through  the  vagina chronic pelvic pain



bladder into the vaginabeyond  the  vaginalstool (not related toassociated with the
(anterior). opening. sphincter dysfunction).levator ani muscles.

Urethral prolapseVaginal prolapse:Rectal prolapse:Proctalgia fugax:
(urethral prolapse):protrusion of the vaginalprotrusion ~ of  thetransient spastic pain

protrusion  of  thefornix beyond the vaginalrectum beyond the analassociated with the

urethra into the vaginaopening. margin (Procedentia)levator ani muscles.
(anterior). or near the anus
(Occult).

Urinary incontinence:Intestinal prolapse: Perineal prolapse -
involuntary leakage ofbulging or protrusion of protrusion of the
urine. the intestine into the perineum below the

vagina (apical/posterior). bony outlet of the

pelvis.
Rectal prolapse:

protrusion or prolapse of
the rectum into the vagina

(posterior).

1.1. Aim of the study:

The aim of this study is to evaluate the role of pelvic floor muscle training (PFMT) in the
prevention and treatment of pelvic floor muscle dysfunction disorders in women. The study is
focused on analyzing the effectiveness of PFMT in reducing symptoms such as urinary
incontinence, fecal incontinence, pelvic organ prolapse, and chronic pain, which significantly
decrease the quality of life for women. Furthermore, the aim is to assess the impact of this form
of therapy on women’s quality of life in physical, psychological, and social aspects. A review
of various training protocols and supportive methods applied in pelvic floor rehabilitation was
also performed. Additionally, the limitations of current research and directions for further

analysis were identified.

2. MATERIAL AND METHODS:
2.1. Data collection

This study is a narrative review that synthesizes current scientific data on the role of pelvic

floor muscle training (PFMT) in improving women’s health and quality of life. The review



was conducted using the PubMed, Scopus, and Google Scholar databases, as well as current
guidelines from international scientific societies. The search strategy was based on the use
of Boolean operators and terms from the Medical Subject Headings (MeSH) database, as

29 ¢

well as keywords such as: “pelvic floor muscles,” “PFMT,” “urinary incontinence,” “pelvic
floor dysfunction,” “quality of life,” and “women’s health.” Publications from 2015 to 2025
were included, with a focus on randomized controlled trials, systematic reviews, meta-
analyses, observational studies, and current clinical guidelines. A total of 45 studies were
selected for analysis based on their relevance to the study’s objective, methodological
quality, and clinical significance. Due to the narrative nature of the review, no formal risk
assessment of systematic error or quantitative analysis was performed. The aim was to
present a structured and up-to-date summary of the available scientific evidence, with
particular emphasis on its practical application in physical therapy and clinical care for
women.

2.2. Al

During the preparation of this work, the authors used ChatGPT (OpenAl), DeepL and
Grammarly to improve grammar and language correction. After using this tools, the authors
reviewed and edited the text as needed and accept full responsibility for the publication's

substantive content.

3. Research results.

3.1. Anatomy and Function of the Pelvic Floor Muscles

The pelvic floor consists of muscles, ligaments, and fascia that hold up the bladder, reproductive
organs, and rectum, which are surrounded by the skeletal structure of the pelvis, formed by two
bones — each composed of the ilium, ischium, and pubis — that join at the back via the sacrum.
The coccyx, extending from the sacrum, performs an important function of the ligamentous and
tendinous connection. The superficial muscles of the pelvic floor are the bulbospongiosus
muscle, the ischiocavernosus muscle, and the superficial and deep transverse perineal muscles.
The deep pelvic floor muscles, covering the inner walls of the pelvis, are the levator ani muscle
and the piriformis muscle, which, together with the intra-pelvic fascia, form the pelvic
diaphragm. With an increase in intra-abdominal pressure, the pelvic floor muscles contract
reflexively, causing upward movement and closure of the vagina and the urethral and anal
sphincters. This action is important for maintaining control over urination. Relaxation of the

pelvic floor occurs only briefly and sporadically during normal urination and defecation [13].



The puborectalis muscle surrounds the junction of the anus and rectum, accentuating the angle
between the anus and rectum during contraction, and is the primary factor in maintaining bowel
control. The elevation and suspension of the pelvic organs are associated with the
pubococcygeus and iliopsoas muscles. The pubococcygeus muscle is the most medial element,
which separates to form the levator muscle fissure with openings for the urethra, vagina (in
women), and anus. The bulbospongiosus and ischiocavernosus muscles are the primary factors
influencing the superficial part of the anterior pelvic floor. The more superficial muscles of the
posterior pelvic floor form the external anal sphincter. The transverse perineal muscles cross
the central part of the superficial pelvic floor and connect with the bulbospongiosus and external
anal sphincter muscles, forming the perineal body [12].

There are many different conditions associated with pelvic floor muscle dysfunction, including
hypertonicity, hypotonicity, loss of pelvic support, or mixed problems.

3.2. Physiological Changes of the Pelvic Floor Across the Lifespan

The pathophysiological cause of age-related pelvic floor muscle dysfunction disorders remains
unclear, which explains the lack of causal preventive methods, while existing treatments are
limited to rehabilitation, which is less effective in older women, and surgery, which has a high
rate of failure and adverse effects. Aging, independent of vaginal deliveries, results in a
significant reduction in the physiological cross-sectional area of the muscles — a predictor of
maximum force-generating capacity. Pelvic floor muscles undergo degenerative changes rather
than atrophic changes. Fibrotic and fatty degeneration of the muscles are likely mechanisms
causing the deterioration of pelvic floor muscle function with age, despite unchanged total
muscle volume. Furthermore, in older pelvic floor muscles, there is a marked increase in total
collagen content, which negatively impacts their mechanical properties [14]. Muscle aging
occurs through loss of muscle mass (sarcopenia), increased intramuscular collagen (fibrosis),
fat infiltration, and a reduction in the number of resident muscle stem cells. Sarcopenia is
mainly caused by progressive loss of motor neurons, which is associated with a reduction in the
number and size of muscle fibers and impaired response to rehabilitation. At the intracellular
level, crucial factors include qualitative changes in post-translational modifications of muscle
proteins and the loss of coordinated control between the expression of contractile,
mitochondrial, and sarcoplasmic reticulum proteins [15].

Furthermore, the problem of stress urinary incontinence also affects physically active women
who are considered healthy and physically fit, and who are perceived as having a low risk of

developing conditions related to pelvic floor muscle dysfunction. Excessive training may not



provide protective effects but instead contribute to an increased risk of stress urinary
incontinence. In intensely training athletes, the development of stress urinary incontinence may
be influenced by many interacting mechanisms, including overloading of the pelvic floor
support structures, insufficient muscle strength and coordination, increased intra-abdominal
pressure, and — in some individuals — adverse hormonal conditions [16].

3.3. Protocols of Pelvic Floor Muscle Training (PFMT) and Outcomes.

The literature on pelvic floor muscle disorders describes several exercise protocols. Most of
them are based on exercises performed over several to over a dozen weeks, at specific intervals,
repeated in sets of several repetitions. They involve continuously and alternately contracting
and relaxing the pelvic floor muscles and levator ani muscles [10,17,18,19,20,21,22,23]. Self-
directed exercises are preceded by education provided by a physical therapist, and, in some
studies and guidelines, supervised exercises performed on an ambulatory basis are identified as
more effective [22,24,25,26,27,28]. In some protocols, participants were educated about the
correct contraction of the pelvic floor muscles through digital palpation [29] or received one
supervised session at the beginning [28]. Considering the various protocols and training
schedules aimed at strengthening the pelvic floor muscles, Curillo-Aguirre et al. concluded that
in most cases, a 12-week program is an appropriate length of therapy [30]. Molina-Torres et al.
proposed hypopressive postures following the same postural indications (axial elongation,
neutral pelvis, center of gravity projection, ankle dorsiflexion, and activation of the shoulder
girdle) [31]. In some studies, the effectiveness of exercises is enhanced by biofeedback
[6,18,20,21,24,32,33]. Biofeedback training can boost confidence in performance, improve
motivation, and enhance adherence to training [18]. In addition to exercises, methods such as
electrical stimulation, biofeedback, and vaginal dilators or weighted vaginal cones can be used
to help isolate the pelvic floor muscles and improve their contractions [24,33].

The literature also discusses the role of electrical stimulation in improving pelvic floor muscle
function [21]. The main outcomes used to assess efficacy were the POP-Q stage [10,19,20].
Another common method was the assessment of pelvic organ position and hiatus area via
ultrasound [18,20,21]. A significant increase in the anterior-posterior hiatal distance can be
interpreted as an improvement in pelvic floor muscle function and, consequently, the potential
to relieve certain symptoms associated with pelvic organ prolapse [19]. Yin P et al. found that
ultrasound images processed by an artificial intelligence algorithm were clearer than
unprocessed images, with more visible lesions and significantly improved image quality,

providing a reference and basis for postpartum pelvic floor rehabilitation training and the
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management of pelvic organ prolapse in parturients in clinical practice [21]. Other methods
included digital assessment, vaginal manometry, pelvic floor muscle contraction assessed using
the Modified Oxford Scale (MOS), surface electromyography (EMG), and pelvic floor muscle
sensation graded using the visual analog scale (VAS) and the UDI-6 score.

3.4. PFMT and Quality of Life Measures

Several validated questionnaires are available for measuring quality of life. One of them is the
International Consultation on Incontinence Questionnaire (ICIQ) and its modifications — the
International Consultation on Incontinence Questionnaire — Short Form for Urinary
Incontinence (ICIQ-UI SF), the ICIQ Quality of Life Module “Lower Urinary Tract Symptoms”
(ICIQ-LUTSQoL), as well as others: the King’s Health Questionnaire (KHQ), the Incontinence
Quality of Life Questionnaire (I-QoL), and the Five-Dimensional European Quality of Life
Questionnaire (EQ5D) [30,31,34]. The ICIQ-UIl SF questionnaire has been identified as the
optimal tool for screening, diagnosing, and assessing the severity of urinary incontinence.
Furthermore, it is widely used as a tool for estimating quality of life before, during, and after
interventions, as demonstrated in most of the studies included in this review [30].

Three questionnaires (EQ-5D-3L, ICIQ-Ul SF, and POP-SS) were compared in a study
performed by Fenocchi et al., which used data from the OPAL (Optimal Pelvic floor muscle
training for Adherence Long-term) study [35]. The EQ-5D-3L is appropriate for use in patients
with stress urinary incontinence or mixed (stress and urge) urinary incontinence. The ICIQ-UI
SF questionnaire was found to be effective in identifying a decline in quality of life, particularly
in severe cases of urinary incontinence. The ICIQ-UI SF questionnaire is widely used as a tool
for assessing quality of life before, during, and after interventions, as well as for screening,

diagnosing, and evaluating the severity of urinary incontinence [35,36].

Table 2. Questionnaires used to assess urinary incontinence symptoms and quality of life

in women.
Questionnaire Full name Main purpose Assessed domains
ICIQ-UI SF International Consultation onScreening andFrequency of  urine

Incontinence Questionnaire —assessment ofleakage, amount of
Urinary Incontinence  Shorturinary incontinenceleakage, impact on daily

Form severity life
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ICIQ-LUTSqol International Consultation onEvaluation of qualityLimitations in  daily

Incontinence Questionnaire —of life related toactivities, emotional
Lower Urinary Tract Symptomsurinary symptoms impact, social
Quality of Life functioning
KHQ King’s Health Questionnaire ~ Quality of life inPhysical limitations,
women with urinarysocial limitations,
incontinence emotional well-being
I-QoL Incontinence Quality of LifeAssessment ofPsychological  impact,
Questionnaire quality of life insocial embarrassment,

patients with urinaryavoidance behaviors

incontinence

EQ-5D EuroQol 5-DimensionGeneral health-Mobility, self-care, usual
Questionnaire related quality of lifeactivities,
assessment pain/discomfort,

anxiety/depression
UDI-6 Urogenital Distress Inventory —Assessment oflrritative symptoms,
Short Form symptom  distressstress symptoms,

related to urogenitalobstructive/discomfort

problems symptoms
VAS Visual Analogue Scale Measurement ofPerceived severity of
subjective symptoms on a visual

symptoms of urinaryscale
incontinence

intensity

Symptoms specific to urinary incontinence and quality of life (QoL) at the end of treatment:
compared with no treatment or inactive control therapies, women with urinary incontinence in
the PEFMT group were more likely to report a significant improvement in urinary incontinence
symptoms and reported a significant improvement in quality of life related to urinary
incontinence. For each type of urinary incontinence, women in the PFMT group more often
reported significant improvement in urinary incontinence symptoms and reported significant
improvement in quality of life related to urinary incontinence [37].

The results suggest that urinary incontinence is more common in women who have had vaginal

delivery. They experience more severe symptoms and have a lower health-related quality of
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life. Not only is the frequency of urinary incontinence higher, but symptoms associated with
urinary incontinence are also more severe among women who have had a vaginal delivery than
among women who have not. Furthermore, PFMT appears to be effective in alleviating
symptoms of urinary incontinence and improving health-related quality of life in both women
who had vaginal delivery and those who have not [9].

Randomized controlled trials have consistently demonstrated that PFMT relieves pain and
enhances sexual function - training improves sexual function, whereas surgical interventions
have variable effects: native tissue prolapse repair generally enhances sexual outcomes, while
posterior repair with levatorplasty or vaginal mesh may increase postoperative dyspareunia [38].

3.5. PFMT and Women’s Physical Health Outcomes

ZarawskKi et al. demonstrated that patients who performed PFMT during pregnancy reported
urinary incontinence significantly less frequently (p = 0.036). The correlation between
performing exercises during pregnancy and the occurrence of urinary incontinence during this
period is negative, proving the positive role of exercise in preventing urinary incontinence
during pregnancy. Dividing the women into exercising and non-exercising groups revealed that
physical exercise during pregnancy significantly reduces the discomfort associated with urinary
incontinence during physical activity, both during pregnancy (1.39 £ 0.42 vs. 2.31 £ 0.43) and
12 months postpartum (1.23 £+ 0.48 vs. 1.69 % 0.35). A significant effect of exercise was also
observed in reducing discomfort associated with lower abdominal or genital pain within 12
months postpartum (0.93 + 0.38 vs. 0.72 = 0.54). Women who performed PFMT during
pregnancy reported significantly lower limitations in daily life than physically inactive women
(41.8 £5.23 vs. 57.19 + 6.98). A statistically significant effect of exercise on physical activity
and recreation was observed. It was also noted that training reduces feelings of depression,
anger, or frustration. A follow-up survey conducted 12 months after delivery confirmed that
increasing exercise frequency reduces limitations in physical activity and recreation and also
improves emotional well-being. Overall, pelvic floor muscle activation during pregnancy
correlates with women’s functional capabilities. It was found that training during pregnancy
allows women to maintain full independence until delivery [7]. Marcellou et al.'s analysis shows
a 92% chance of a significant improvement in pregnant women receiving PFMT compared with
controls. Furthermore, it was established that PFMT has a substantial and significant effect on
urinary incontinence across the entire patient population. A second analysis, after excluding
studies that combined PFMT with electrical stimulation or biofeedback, yielded similar results
[33].

13



A Cochrane review demonstrated that PFMT in women with and without urinary incontinence
(combined primary and secondary prevention) during pregnancy reduced the risk of urinary
incontinence by 26% during pregnancy and in the mid-postpartum period. Furthermore,
pregnant women with urinary incontinence (primary prevention) who exercised their pelvic
floor muscles during pregnancy were 62% less likely to develop urinary incontinence in late
pregnancy and had a 29% lower risk of urinary incontinence three to six months postpartum.
[23]

Hagen et al. observed greater early efficacy of PFMT in the PFMT with biofeedback group,
which confirms the hypothesized effect of biofeedback. However, the results did not show a
statistically significant or clinically significant difference in the severity of urinary incontinence
after 24 months between women randomly assigned to the group treated with
electromyographic biofeedback (in the clinic and at home), PFMT, or to the group treated
exclusively with PFMT [32].

Al Belushi et al. suggest that improvements in symptoms did not correlate positively with the
pelvic floor muscle assessment tools used in the study (MOGS, endurance, and perineometer).
Furthermore, nearly half of the women in the intervention group reported a significant
improvement compared to the control group in terms of both frequency (47% vs. 16%; P =
0.009) and volume (41.7% vs. 10.841%; P = 0.005) of urinary leakage, and thus in the ICIQ-
SF score after 12 weeks compared to baseline, indicating a significant improvement in quality
of life [39]. These findings correlate with reports in the literature [9].

In their study, Gagnon et al. first offered standard group sessions in the form of workshops,
followed by the option to choose additional individual physical therapy sessions. The program
was offered to all postpartum women, regardless of whether they experienced symptoms of
urinary or fecal incontinence. The study confirmed the potential benefits of PFMT for women
with and without urinary incontinence in the postpartum period and suggests that a two-stage,
self-selected approach to PFMT contributes to significant improvements in pelvic floor function
and quality of life for patients. The two-tiered approach enabled the program to reach more
women seeking postpartum PFMT education and then to continue with individualized physical
therapy sessions for those who self-selected for further education and training. The results
indicate a statistically significant improvement in pelvic floor function, as measured by the
PFDI-20 questionnaire. Scores on the PFIQ-7 questionnaire also improved significantly [25].
In a randomized controlled trial, Fitz et al. demonstrated higher efficacy of supervised
ambulatory PFMT compared to self-directed PFMT in the short-term treatment of stress urinary

incontinence in women. The proposed approach to PFMT included individualized, supervised
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weekly follow-up for patients. The control group performed an identical PFMT program at
home, in accordance with international PFMT standards, and had the option of individual
monthly monitoring and adjustment of the training program. Both the ambulatory and home
groups showed significant improvement in primary and secondary clinical efficacy outcomes.
However, the results of the comparison at the end of the study favored the intervention group
in the short term, as reflected primarily in objective measures: recovery from stress urinary
incontinence and pelvic floor muscle strength. When considering only the participants who
completed the 3-month treatment, which best reflects the differences in treatment, objective
recovery reached 75% for ambulatory PFMT, confirming the high efficacy rate for stress
urinary incontinence described in the literature (60—75%), while for home training alone, it was
35% [26].

Similarly, Bg et al. found that after PFMT, 60% of the supervised group and 17% of the home-
exercise group reported maintaining or nearly maintaining continence (p < 0.01), and only the
supervised group showed a significant reduction in the severity of urine leakage in the pad test
[2]. All patients in the study reported an improvement in quality of life, and there was no
difference between groups in any of the assessed areas. However, the likelihood of patient
satisfaction was twice as high in the ambulatory PFMT group as in the home PFMT group,
which may have clinical significance and warrant further exploration in future studies with a
longer follow-up period [26].

The Cochrane review found that women in PFMT groups for urinary incontinence treatment,
compared with women receiving no treatment or inactive control therapies, were eight times
more likely to report recovery (56% in the PFMT group compared with 6% in the control group;
RR 8.38, 95% CI 3.68 to 19.07; 4 studies, 165 women; high-quality evidence). In women with
any type of urinary incontinence, the PFMT groups were five times more likely to report
recovery (35% in the PFMT group compared with 6% in the control group; RR 5.34, 95% ClI
2.78 to 10.26; 3 studies; 290 women; moderate-quality evidence), although with substantial
statistical heterogeneity (12 = 74%). PFMT reduced the number of leakage episodes by 1 within
24 hours in women with urinary incontinence (MD 1.23 lower, 95% CI 1.78 lower to 0.68 lower;
7 studies, 432 women; moderate-quality evidence) and in women with all types of urinary
incontinence (MD 1.00 lower, 95% CI 1.37 lower to 0.64 lower; 4 studies, 349 women;
moderate-quality evidence). Women assigned to PFMT also had less urine leakage during short
clinical pad tests, less frequent daytime urination, and better sexual outcomes [37].

Study results show that high-intensity exercise combined with physical activity affects the

number of urinary incontinence episodes across all types of urinary incontinence in older adults
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not requiring constant care. This effect is rated as moderately strong and statistically significant
(P < 0.0001). Exercise combined with other physical activities reduced the number of urinary
incontinence episodes across all types of urinary incontinence in older adults, compared with
bladder training and education alone. Physical exercise combined with other physical activities
improved symptom-related quality of life compared with bladder training and education alone.
However, no difference in overall quality of life was observed. Among older adults requiring
nursing home care, there was a significant objective improvement in the frequency of urinary
incontinence episodes and in the frequency of successful toilet visits for urination. The
intervention also had a positive effect on successful toilet visits for bowel movements. Patients
improved their ability to walk, stood independently without assistance more easily, and
increased their arm strength. Those who were unable to walk increased their ability to operate
a wheelchair. It is unclear whether the interventions had any impact on quality of life [40].
Another Cochrane review found that women randomly assigned to the PFMT group were about
62% less likely to report urinary incontinence in late pregnancy compared with the control
group (RR 0.38; 95% CI 0.20-0.72). In this comparison of the two subgroups, a statistically
significant difference was observed (PFMT vs no PFMT, PFMT vs standard care). Compared
with the control group, women receiving PFMT reported urinary incontinence in the early
postpartum period approximately 62% less frequently (RR 0.38; 95% CI 0.17-0.83). In women
receiving PFMT, the risk of urinary incontinence was slightly lower than in the control group
in the mid-postpartum period (three to six months), although the difference in risk decreased to
29% (RR 0.71; 95% CI 0.54-0.95). In contrast, among women with urinary incontinence
randomly assigned to the PFMT group, the likelihood of urinary incontinence after treatment
completion was approximately 22% lower in comparison with the control group during the
period from more than six to twelve months postpartum (RR 0.78; 95% CI 0.69-0.87) [23].
Shafaq et al. described lyengar yoga therapy, a program consisting of a two-day supervised
group yoga course and a one-day home yoga course each week for 8 weeks, with each session
lasting 75 minutes [41]. The researchers concluded that yoga improved pelvic muscle strength
and quality of life. The study by Lausen et al. combined a modified Pilates method (MP) with
standard physical therapy care. The program consisted of standard physical therapy sessions
prior to MP classes, in which women participated in six one-hour group sessions for six to eight
people conducted at weekly intervals by a Pilates specialist over 24 months [42]. The results
revealed numerous benefits, such as improved self-worth (p = 0.032) and reduced social
embarrassment (p = 0.026), while women with more severe symptoms showed improvement in

their personal relationships (p = 0.017). Qualitative analysis confirmed these findings and
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indicated that MP sessions may positively influence attitudes toward exercise, diet, and well-
being.

Dornowski et al. demonstrated that symptomatic pregnant women in the study had the lowest
pelvic floor muscle electrical activity in most measured parameters compared to the remaining
participants. During pelvic floor muscle contraction, the value of pelvic floor muscle electrical
activity after 6 weeks of training shows an upward trend in the symptomatic group with PFMT
and the control group (asymptomatic with PFMT); in the second group (asymptomatic), it
remains virtually unchanged. The symptomatic group achieved pelvic floor muscle activity
values of 12.36+6.01 uV before training, and after 6 weeks of training, this value increased to
14.03+6.78 uV. The asymptomatic group reached 12.43 £+ 6.29 uV, and after training, 12.88 +
5.64 nV. The results achieved by pregnant women in the control group showed a similar trend
to those in the symptomatic group. The values of electrical activity from the first measurement
were 12.49 + 7.38 uV in the initial test and 13.74 £ 7.2 pV after 6 weeks. A comparison of the
baseline electrical potential of the pelvic floor muscles at baseline and after 6 weeks of training,
as well as the averaged resting electrical potential values after five 10-second contractions,
showed an increase in baseline and a decrease in resting levels. In symptomatic women, the
baseline value before training was 3.26 + 2.48 uV, and the post-training value was 3.95 + 4.53
uV. The resting values before and after training were 4.55 + 2.51 uV and 4.25 + 2.93 pV. In
asymptomatic women, baseline pelvic floor muscle activity before and after training was
2.88+1.52 uV and 3.52+3.34 uV, respectively, while resting values were 7.16£18.56 uV and
3.92+3.17 uV, respectively. In women from the control group, the measured values before and
after the training process were 3.05+2.32 puV and 4.11+4.94 pV, respectively, for baseline
activity, and 7.82+19.45 nV and 4.39+£3.89 uV for resting activity [22].

Peinado Molina et al. found that women with mixed urinary incontinence may have higher
benefits from PFMT compared to women with stress urinary incontinence. Women with mixed
urinary incontinence had lower maximum pressure during prolonged levator ani muscle
contractions than women with stress urinary incontinence (16.7 [8.1] vs 25 [9.1] mmHg; p =
0.004), lower mean pressure during sustained contractions (9.2 [4.8] vs 12.9 [5.3]; p = 0.03),
and lower maximum force during rapid contractions (15.5 [7.6] vs. 21.4 [5.3]; p = 0.02), with
no differences in mean pressure during rapid contractions. Eight PFMT sessions with
biofeedback and electrical stimulation were conducted, of which 70.9% of the women (22/31)
completed. After treatment, women with mixed urinary incontinence had higher UDI-6 scores
than women with stress urinary incontinence (44.1 [25.3] vs 20.2 [19.3]; p < 0.001), a higher
reduction in symptoms (—29.2 [27.5] vs —6.8 [20.3]; p = 0.003), and a higher improvement in
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maximum isometric strength of the levator ani muscle (15.6 [9.4] vs 8.1 [9.2]; p = 0.01).
Improvement on the VAS scale was reported by 93.8% of women with mixed urinary
incontinence (15/16) and 92.6% with stress urinary incontinence (25/31) [24].

Virtual reality rehabilitation (VRR) is a treatment method that uses video games to increase
motivation and improve functionality [17]. Exercises performed using gametherapy (GT) can
increase pelvic floor muscle strength and reduce urinary symptoms in women with a
predominance of stress incontinence [29]. A comparison of the efficacy of PFMT alone versus
PFMT combined with gametherapy in the treatment of mixed urinary incontinence showed that
both interventions improved pelvic floor muscle pressure and perception of the intervention and
reduced urinary leakage [17,36]. Although no significant differences were found between the
groups, a significant improvement was observed in the within-group analysis (both groups)
regarding pelvic floor muscle manometry. In the PFMT group, a 28.75% increase in muscle
pressure was observed, and in the PFMT + GT group, a 16.74% increase was observed after the
intervention [36].

3.6. Current Guidelines and Recommendations for PEFMT

Pelvic floor muscle training (PFMT) is widely discussed in numerous well-recognised
guidelines and recommendations from international medical societies.

The guidelines of the European Association of Urology (EAU) clearly emphasize that intensive
and regular PFMT over the long term increases the strength and endurance of pelvic floor
muscle contractions and modifies the morphology of these muscles, which may lead to more
effective inhibition of the detrusor muscle and help to stabilise the proximal urethra and
improve urethral function in cases of overactive bladder (level of evidence 1b). The EAU
guidelines on stress urinary incontinence identify PFMT as a tool that improves functional and
morphological parameters of the pelvic floor, thereby enhancing urethral stability. Contraction
of the pelvic floor muscles causes narrowing of the levator muscle gap, increased urethral
closure pressure, and elevation of the bladder and rectum. PFMT can be used for the prevention
of urinary incontinence, e.g., in pregnant women before delivery or as part of a planned
postpartum recovery program. More intensive, supervised treatment programs provide greater
benefits for women undergoing PFMT (level of evidence 1a). There is evidence that PFMT is
more effective than urinary incontinence pessaries in reducing urinary symptoms, as well as
evidence that adding PFMT to treatment with a urological pessary improves overall assessment
of treatment outcomes in patients (level of evidence 1a). Topically applied estrogen (ES)

appears to be less effective than PFMT; conflicting evidence exists regarding whether adding
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ES enhances the effectiveness of PFMT alone (level of evidence 2a). The use of a mid-urethral
sling is more effective than PFMT in women with moderate or severe urinary incontinence
(level of evidence 1b) [43].

According to the ICI [44] and the IUC [45], there is level 1a evidence from eleven randomized
controlled trials that PFMT is effective in reducing symptoms of pelvic organ prolapse and/or
improving the severity of pelvic organ prolapse (by one grade) in women with stage I, Il, and
I11 POP-Q in the general female population. Furthermore, regular PFMT as part of primary
prevention of pelvic organ prolapse would probably be the most effective strategy to reduce the
prevalence of pelvic floor muscle disorders in the female population and prevent a decline in
their quality of life due to this condition. However, there is a lack of evidence from solid
randomised controlled trials regarding the prevention of pelvic organ prolapse [28,45].
According to the literature review included in the NICE guidelines, PFMT is as effective as
surgery in about half of women with stress urinary incontinence. Given the risk of surgical
complications and the absence of side effects, NICE recommends three months of supervised
PFMT as first-line treatment for stress or mixed urinary incontinence. PFMT programs should
include at least 8 contractions performed 3 times a day. PFMT reduces lower urinary tract
symptoms for up to 6 months in patients with uterine prolapse who do not use an additional
pessary or undergo surgical treatment (level of evidence 1b). If pessary therapy or surgical
intervention is used for pelvic organ prolapse, PFMT does not provide additional benefits.
Electrical stimulation should not be routinely used in combination with PFMT. For women who
are unable to actively contract their pelvic floor muscles, the use of electrical stimulation and/or
biofeedback should be considered to increase motivation and adherence to treatment
recommendations. A supervised PFMT program lasting at least 16 weeks should be considered
a first-line option for women with symptomatic stage 1 or 2 pelvic organ prolapse [27,39].

4. Conclusion

Pelvic floor muscle dysfunction disorders and their associated symptoms have a negative
impact on women’s quality of life. Additional factors known to influence the final outcome of
quality of life in women with pelvic floor muscle dysfunction disorders suggest the need for a
holistic treatment approach. Conservative treatment remains the primary therapeutic option and
includes comprehensive pelvic floor muscle training; it is effective for conditions caused by
pelvic floor muscle dysfunction, thereby improving women's quality of life. Surgical treatment

may be considered when conservative therapy does not result in satisfactory improvement.
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5. Discussion

A limitation in determining the effectiveness of PFMF and its impact on quality of life is the
significant heterogeneity of protocols and outcome measures. Most studies are based on small
groups of participants and have relatively short follow-up periods, and many are prone to
systematic error. Some studies involved unsupervised, self-directed training, which complicates
the estimation of exercise effectiveness. Some protocols were supported by biofeedback, while
others were combined with electrostimulation. A common limitation of the cited publications
is the lack of urodynamic tests.

This review is narrative in nature, which carries the risk of subjective selection of the available
literature. The included publications differ in methodology, the populations of women studied,
the number of participants, the exercise programs, and the diagnostic tools, hindering direct
comparison and limiting the ability to draw quantitative conclusions.
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