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ABSTRACT

Introduction: Urinary incontinence, particularly stress urinary incontinence, is
prevalent in female athletes competing in high-impact sports because of pelvic floor
muscle strain due to repeated pressure on the pelvic floor muscle. Many athletes do
not seek help, which affects performance and quality of life. Powerful management
strategies are pelvic floor muscle training and core stability exercises. Awareness
and precise interventions are required to help impacted athletes. Aim of the study:
The purpose of this study was to estimate the prevalence of stress urinary
incontinence in female athletes. We have also researched risks, quality of life,
prevention, and treatment. We were looking to broaden the perspective on this
issue, so we could further ensure the best possible care for our patients. Materials
and methods: The studies are based on scientific articles about urinary incontinence
in female athletes, published in the past five years in the PubMed database. Strict
inclusion and exclusion criteria were established. Al was used for two reasons in
this study: assisting with language patterns and enhancing written English to an
academic level. It was used only to improve efficiency of the text, researchers made
final interpretations and conclusions. Conclusions: There is a high incidence of
urinary incontinence (UI) in female athletes, especially among high-impact athletes.
High-impact sports are associated with the development of Ul and considerable
consequences to both physical and mental health, and athletic performance. Patient
education, pelvic floor muscle training and holistic management are more effective,

necessary, and overall preferred, in comparison with surgery.

Keywords: urinary incontinence, stress urinary incontinence, female athletes, pelvic

floor physiotherapy, quality of life

1. INTRODUCTION

Urinary incontinence (UI) and stress urinary incontinence (SUI) are among the most
problematic and poorly recognized conditions in female athletes. It impacts a lot of
them, especially those engaged in high-impact sports. Urinary incontinence is
present in 25-36% of female athletes (Gill et al., 2025; Rebullido et al., 2021; Caylet et
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al., 2006), which is related to repetitive elevations of abdominal pressure (Gill et al., 2025; Pires et al., 2020). Although common,
symptoms are often not recognized by athletes, therefore not treated, which can potentially lead to poor athletic performance and
worsen the quality of life (Rebullido et al., 2021). Understanding the occurrence, causes, and risk factors of urinary incontinence in
female athletes is crucial to build optimal preventative measures and management. Physiotherapeutical management (PFMT) can
improve continence (Ptak & Szyc, 2024; Caylet et al., 2006; Pires et al., 2020). Surgical treatment of SUI in women athletes is considered
only after conservative therapy has not succeded. Such surgical interventions have to be carefully weighed and the operative approach
should consider the individual preferences and fears of athletes, for whom the intervention could possibly detract or hinder athletic
performance and recovery.

The objective of this essay is to summarise the latest evidence to delineate the methods of prevention, epidemiology, and

mechanisms of Ul among female athletes, as well as potential therapeutic effects.
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Figure 1. Flow chart
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2. REVIEW METHODS

We researched an electronic PubMed database for the purpose of collecting the needed amount of data for this review. The search
included words such as: “urinary incontinence”, “stress urinary incontinence”, “urogynecology”, “female athletes”, “nulliparous
female athletes”. Keywords included logical operators “OR” and “AND”. The use of the local operator “NOT” excluded phrases such
as “men”, “animals”, “anatomical defects”, “spinal cord injury”, “parathletes”, “diabetics”, and “diuretics”. The search strategy is
presented in Figure 1. Preliminary screening of the papers relied on titles and abstracts. Only works meeting that threshold were

considered in detail.

Criteria for inclusion and exclusion

To guarantee reliability and consistency in the overall evaluation of this review, specific inclusion and exclusion criteria were
established. The goal was to choose studies that showed highest relevance to preventative and therapeutic management of stress
urinary incontinence in female athletes. All studies were published over the past 5 years and were written in English. The studies used
for this review were clinical trials, randomized controlled trials, systematic reviews, and meta-analyses and they referred to adult
women having definite urinary incontinence symptoms. The data for this review was not based on individual case reports or studies on
patients less than 18 years of age. We excluded publications that did not provide a clear description of the therapeutic approaches and

the effects thereof. We also excluded papers, in which study participants were given any additional substances to support treatment.

3. RESULTS & DISCUSSION

An extensive meta-analysis of the prevalence of urinary incontinence (UI) among female athletes estimated that about 25.9% of the
female population has experienced some form of UI (Yang et al., 2020). Among this group, stress urinary incontinence (SUI) was the
most common condition (20.7%). The prevalence of Ul found to be much higher in athletes competing in high-impact sports, where
volleyball players had the highest prevalence (75.6%) (Yang et al., 2020; Syeda & Pandit, 2024). Furthermore, during high-impact
activities, mechanical stress placed on the pelvic floor was an important factor leading to urinary incontinence. Consistent with this
phenomenon, 16.5% of 1,000 female athletes aged 15 to 30 years were diagnosed with UI during athletic activity (Whitney et al., 2021).
Significantly, it found that women who participated in high-impact sports (e.g., running, cheerleading, and gymnastics) were at 4.5
times greater risk for developing UI comparing with those who engaged in low-impact sports (Whitney et al., 2021).

Other data present nulliparous female soccer players, and 35% of them were found to have developed UI, with stress urinary
incontinence responsible for 26% of cases. The incidence of Ul was markedly higher in participants who exercised than in participants
who were sedentary controls, which shows the influence of heavy physical exertion on the function of the pelvic floor (Sebastian-Rico
et al., 2024). It is crucial to raise awareness, establish screening, and focus interventions for the management of pelvic dysfunction in
female athletes (Rzymski et al., 2020; Joseph et al., 2021). Conservative management - especially pelvic floor muscle training (PFMT) -
was pointed out as key in preventing and treating Ul in this population. PEMT also found to positively influence the pelvic floor,
making the muscles stronger and less prone to fatigue. This led to symptom reduction and enhanced quality of life of these athletes
(Syeda & Pandit, 2024).

Table 1. Intensity of sports responsible for Ul

Intensity Sport
high-impact sports basketball, volleyball, gymnastics, athletics
low-impact sports cycling, swimming, pilates

Risk factors and sport-specific considerations

In high-impact sports the rate of urinary incontinence (UI) is much higher than in low-impact sports (Table 1). Women athletes are
suspected to have around a threefold increased risk of developing UI compared to non-athletes. Enhanced risk of experiencing SUI due
to higher mechanical load on the pelvic floor is due to the increased mechanical stress on the pelvic floor during high-impact activities
(Teixeira et al., 2018; Kopyra et al., 2024). Finally, the volume of seepage of urine also seems to be associated with hours of practice,
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suggesting that longer training hours could increase the risk of UL This relationship implies that the joint strain on the pelvic floor
muscles during prolonged training could, over time, become a contributory factor in the pathophysiological process (Rzymski et al.,
2020; Opara et al., 2022). Another independent risk factor poor nutrition. Undernourished athletes are nearly twice as likely to develop
UI (Opara et al., 2022; Niederauer et al., 2023).

Physiotherapy Interventions

Physiotherapy interventions, including pelvic floor muscle training (PFMT), are the most widespread and safe, considering the high
prevalence of urinary incontinence (UI) in female athletes. PEMT is the most recommended non-invasive treatment for UI and has good
outcomes (Pires et al., 2020). Specifically for athletes’” whose intra-abdominal pressure elevates as a result of high-impact activities,
specific physiotherapy methods can rebuild pelvic floor functionality and decrease the number of leaky episodes (Pires et al., 2020;
Teixeira et al., 2018). PEMT stimulates the muscles of the pelvic floor and can improve the quality of life of the athlete, if only handled
with individuality and proper care (Ptak & Szyc, 2024; Opara et al., 2022; Cardoso et al., 2018). Studies also distinguish a large group of
women, who are involved in high-impact sports and experiencing Ul, and up to 80% of them report never seeking help with the
symptoms. This phenomenon highlights the importance of disease awareness and early physiotherapeutic interventions (Opara et al.,
2022). Today, guidelines published at international continence meetings continue to emphasize PFMT as a first-line intervention (De
Mattos et al., 2018).

Table 2. Effectiveness and invasiveness of procedural treatment

Procedural treatment methods | Effectiveness | Invasiveness
Midurethral sling procedures | moderate moderate
Burch colposuspension high high

Bulking agents low low

Laser Therapy high low

Common Surgical Methods

Surgical management of SUI seen in female athletes is mainly midurethral sling procedures, and, rarely, Burch colposuspension or
bulking agents. Newly emerging laser therapies offer non-invasive alternatives. Due to potential negative effects of surgery and
anaesthesia on the pelvic floor and athletic performance, conservative treatments are still the keystone of management. Surgical options
are considered when these options do not yield treatment results. Surgical procedures for SUI are usually midurethral slings, which
include the retropubic tension-free vaginal tape (TVT) and transobturator tape (TOT or TVT-O). A synthetic mesh tape is placed under
the mid-portion of the urethra to provide mechanical support and restore continence by preventing the descent of the urethra, when
pelvic pressure increases. The long-term effect lands between 61.6% and 81.3% in the general female population (Rzymski et al., 2020;
Cdlinescu et al., 2023). The use in nulliparous female athletes should be discussed beforehand, as it hasn’t been adequately researched.
Some researchers find mesh tapes to be an inappropriate management tactic if leaking happens exclusively during sports practice. The
reasoning behind this is that tapes won’t impact the sport-specific pelvic floor dynamics (e.g. increased intra-abdominal pressure) and
may limit the effectiveness of future pelvic floor muscle training (Rzymski et al.,, 2020). During this procedure, the vaginal wall is
suspended on the Cooper's ligament, close to the bladder neck. Despite therapeutic success, it is a much more invasive operation than
sling procedures and, due to the time required to recover from surgery, it is of limited usage in athletes (Rzymski et al., 2020). With
injectable urethral bulking agents urethral coaptation and muscle resistance improve. They are less invasive than sling procedures, but
have a shorter duration of effect. The evidence is sparse, in athletes specifically (Table 2). However, future research may clarify their
application (Rzymski et al., 2020). Other non-operative methods like vaginal and urethral erbium-doped yttrium aluminum garnet
laser (VEL + UEL) therapies are potential agents in treating elite female athletes with SUI. A case report showed considerable reduction
of urinary leakage and increased athletic performance following several laser procedures and PFMT, with significant benefits after 3

years of therapy and no adverse events (Okui et al., 2023; Okui, 2025). This way, the players can still compete, and there is less risk
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involved, comparing to surgery. Surgical ways of managing SUI could negatively influence pelvic floor muscle function and therefore
compromise future rehabilitation. Follow-up rehabilitation is in the best interest of athletes, who wish to improve their pelvic floor
performance. Therefore, conservative treatment with pelvic floor muscle training continues to serve as primary management and
surgery is limited to specific circumstances. Other preventive devices, including vaginal tampons or pessaries, can be used to decrease
leakage and have no surgical risks (Rzymski et al., 2020). Randomized controlled trials, which explored surgical outcomes in female
athletes battling UI, highlight the importance of forming tailored multidisciplinary decision-making groups of professionals, that

include urogynecologists, physiotherapists, and sports medicine specialists (Rzymski et al., 2020).

Quality of Life and Recommendations

Urinary incontinence is associated with psychological and social issues and with deteriorating athletic performance (Syeda & Pandit,
2024; Tarczewska et al., 2024; Pisani et al., 2022). UI must be well-recognised and treated early, as first-time intervention is one of the
key steps for its prevention (Syeda & Pandit, 2024; Rzymski et al., 2020). It's important to teach pelvic anatomy and to train the pelvic
floor muscles in order to decrease symptoms (Syeda & Pandit, 2024; Opara et al., 2022; Tarczewska et al., 2024). Besides that, controlling
some of the nutritional factors — namely, the availability of adequate energy — may also decrease the risk of incontinence (Syeda &
Pandit, 2024; Rzymski et al., 2020; Gan & Smith, 2022). Despite taking current knowledge into consideration, further research is needed
to explore sport-specific risk factors, and to establish more specific ways of prevention and treatment strategies, focusing on the
exclusive physiological and anatomical characteristics of female athletes.

Our review of up-to-date studies demonstrates that large numbers of female athletes experience UL The percentage ranges from
25% to 45%, with higher prevalence in sports like volleyball, rugby, weightlifting, CrossFit, and trampolining, with the highest
percentage of 75% (Rebullido et al., 2021; Pires et al., 2020; Opara et al., 2022; Rodriguez-Lépez et al., 2020). All these differences could
attribute to differences in sport type, training intensity, and methodological variability across studies. Urinary incontinence develops
due to persistent increase in intra-abdominal pressure while performing strenuous exercise, leading PFM to become overloaded and
compromised. This, consequently, can lead to the weaker urethral support, and ultimately involuntary urine leak (Pires et al., 2020;
Teixeira et al., 2018; Rodriguez-Lépez et al., 2021). Specifically, pelvic floor muscle hypertonicity and low relaxation capacity, in
addition to impaired coordination of pelvic floor and abdominal muscles, are frequent features of elite female athletes (Opara et al.,
2022; Rodriguez-Lopez et al., 2021), which exacerbates the development of SUI. Additionally, systemic influences, e.g.,, hormonal
changes, primarily through menstrual cycle phases, can impact these biomechanical and neuromuscular factors. This can lead to altered
pelvic floor dynamics, although this aspect needs further evaluation (Tarczewska et al., 2024). Psychological and social implications of
U], characterized by lowered self-esteem, anxiety, and diminished athletic performance, underscore wider effects of the condition on
quality of life (Rebullido et al., 2021; Opara et al., 2022). One of the researched studies, found that UI symptoms might shift according to
changing menstrual cycle phases (Tarczewska et al.,, 2024). Athletes have reported that they have incontinence accidents during
training more often than during a competition. This phenomenon might have an answer in increased catecholamine levels and higher
sympathetic activity during competition, which drives the urethral neural pathways to contract the urethral muscles and potentially
decrease the number of leakage episodes (Rodriguez-Lépez et al., 2021). Athletes display symptoms that vary in nature, from sudden
gushes to slow dribbling. These can reflect multiple underlying pelvic floor disorders or differences in neuromuscular control (Teixeira
et al., 2018).

These results emphasize the need for athletes, coaches, and clinical practitioners to become more familiar with targeted education
for the purpose of destigmatizing Ul, reporting Ul and intervention. Using programs that focus on awareness of the pelvic floor
muscles and making strengthening and relaxation exercises a part of regular training are key components of precaution, and
subsequent treatment (Pires et al., 2020; Teixeira et al., 2018; Rodriguez-Lépez et al., 2021). The use of physiotherapeutic interventions,
mostly individualized pelvic floor muscle training (PFMT), combined with core stability exercises, can result in improvements in
continence and pelvic floor function. Additionally, changes in modifiable risk factors, like the intensity and duration of training, and
nutritional status (one that ensures adequate energy availability), are necessary to achieve optimal care (Teixeira et al., 2018; Opara et
al., 2022). Some data sources, such as symptoms that are reported by athletes themselves or expert interviews, are moderately-
qualitative in nature and could lead to bias and limit external validity (Table 3). Moreover, the lack of diagnostic criteria and objective,
standardized assessment tools, as well as the lack of comparative data in literature also complicate cross-study comparisons and

establishing treatment protocols (Opara et al., 2022; Rodriguez-Ldpez et al., 2021).
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Cohort studies that examine the progression and long-term consequences of Ul in female athletes, should be carried out. Studies
that seek connection between hormones and pelvic floor function, neuromuscular coordination, and the relative effectiveness of
physical exercise regimens are required. By developing and validating evidence-based, sport-specific assessment and outcome
measures, researchers will be able to diagnose and treat patients more accurately. In addition, an analysis of the use of digital health
applications to increase patient adherence and patient involvement in pelvic floor rehabilitation may improve clinical outcomes
(Rebullido et al., 2021; Teixeira et al., 2018; Opara et al., 2022).

Table 3. Risk factors

Modifiable risk factors Unmodifiable risk factors
Intensity of training Age
Duration of training Menstrual cycle
Nutritional status Other hormonal changes
Parity Anatomical dysfunction
Education Muscle and connective tissue physiology

4. CONCLUSION

Female athletes have a broad spectrum of Ul etiologies. The increase of abdominal pressure is demanding on the pelvic floor
musculature and, combined with long training duration and intensity, may lead to muscle fatigue and decreased muscular
coordination. Insufficient nutrition can trigger muscle damage and impaired tissue repair. Hormonal fluctuations can modify the pelvic
floor muscle tone, and elasticity of the connective tissue. Conservative management strategies have shown significant effectiveness as
both prevention and treatment. The stigma around Ul should be terminated using open discussion and multidisciplinary teamwork

among the healthcare providers, coaching staff, and athletes.
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