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ABSTRACT

Background: Urinary incontinence (Ul), defined as the involuntary leakage of urine, is a common but underreported condition
that negatively impacts quality of life and athletic performance. Although extensively studied in older adults and postpartum
women, limited evidence addresses its prevalence among athletes, particularly within South Asian populations. Gender
differences and sport-specific risks remain inadequately characterized. Objective: To determine the prevalence and severity of
urinary incontinence among male and female athletes, and to evaluate associations with type of sport. Methods: A cross-
sectional observational study was conducted over four months in Faisalabad, Pakistan. A purposive sample of 216 athletes
(108 males, 108 females), aged 18—30 years and engaged in basketball, tennis, or running, was recruited. Data were collected
using the validated International Consultation on Incontinence Questionnaire—Urinary Incontinence Short Form (ICIQ-UI-
SF). Prevalence, severity, and associations with gender and sport type were analyzed using chi-square tests and multivariate
logistic regression. Results: Overall, 92.1% of athletes reported urinary incontinence. Females demonstrated a higher risk of
severe symptoms (20.4% vs 6.5% in males, OR 3.67, 95% CI 1.47-9.15). Basketball players had the highest prevalence (73.6%
moderate, 18.1% severe), followed by runners, while tennis players exhibited the lowest overall burden. Gender and sport type
were independent predictors of incontinence. Conclusion: Urinary incontinence is highly prevalent among athletes, with
females and participants in high-impact sports disproportionately affected. Screening, awareness, and preventive interventions
such as pelvic floor training should be integrated into sports medicine practice.
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INTRODUCTION

Urinary incontinence (UI), defined as the involuntary leakage of urine, represents a significant health concern with profound physical,
psychological, and social consequences (1). The condition arises from dysfunction of the pelvic floor muscles and connective tissues,
which ordinarily provide support to the bladder and urethra and ensure continence under increases in intra-abdominal pressure (2). While
Ul is traditionally associated with pregnancy, postpartum changes, and ageing, growing evidence highlights its prevalence among younger,
otherwise healthy populations such as athletes (3).

Epidemiological studies estimate that UI affects 25-45% of women and 11-34% of older men, with prevalence increasing with age and
comorbidities (4,5). In women, factors such as vaginal delivery, pelvic trauma, obesity, and menopause have been implicated, whereas in
men, prostate-related conditions and chronic respiratory illnesses contribute significantly (6,7). Although stigma often limits disclosure,
UI has been consistently linked with reduced quality of life, social withdrawal, and psychological distress, emphasizing its public health
relevance (8).

Among athletes, the prevalence of Ul is increasingly documented, particularly in high-impact sports such as gymnastics, basketball, and
track and field, where repetitive ground reaction forces and elevations in intra-abdominal pressure place considerable strain on the pelvic
floor (9). Studies report that up to 30—40% of female athletes experience urine leakage during training or competition, with higher risk in
those engaging in jumping or high-intensity endurance activities (10,11). Conversely, evidence regarding male athletes remains sparse,
with most available data focused on clinical or older populations (12). This imbalance has hindered comprehensive understanding of
gender-based differences in UI within sports settings.

The limited literature that does compare genders suggests a markedly higher prevalence in females, attributed to anatomical differences in
urethral length and pelvic floor support, as well as hormonal influences (13). However, studies from Europe and Australia also note that
Ul is not negligible among male athletes, with rates of 10-15% reported in certain groups (14). These findings highlight that Ul may be
underrecognized in men and that focusing solely on female populations risks overlooking an important subset of affected individuals.
Furthermore, cultural barriers and lack of awareness, particularly in South Asian contexts, contribute to underreporting and underdiagnosis,
leaving prevalence patterns poorly characterized in these regions (15).
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Existing evidence also underscores variability in UI prevalence across sports disciplines. For example, volleyball and basketball players
exhibit higher rates of stress urinary incontinence compared to endurance runners, while tennis and other moderate-impact sports show
lower prevalence (16,17). Such differences suggest that both type and intensity of sport may act as independent risk factors. However,
many studies have methodological limitations, including small samples, female-only populations, and reliance on convenience sampling,
limiting generalizability (18).

The knowledge gap therefore lies in the lack of comprehensive, gender-based prevalence studies of Ul across different athletic disciplines
in South Asian populations. Identifying the burden of UI in both male and female athletes, and clarifying its association with sport type, is
essential for developing targeted prevention strategies such as pelvic floor training and for informing sports medicine practices (19). The
present study aims to determine the prevalence of urinary incontinence among athletes aged 18-30 years, comparing males and females
across three high-impact sports (running, basketball, and tennis).

MATERIAL AND METHODS

This investigation was designed as a cross-sectional observational study to determine the prevalence of urinary incontinence among
athletes, with a specific focus on gender-based differences across distinct sports disciplines. The cross-sectional design was selected as it
allows the measurement of both prevalence and associations at a single point in time, providing insight into burden and correlates of
urinary incontinence in this population (20). The study was conducted in Faisalabad, Pakistan, and data collection took place over a four-
month period following approval of the study protocol. Athletes were recruited from three major sporting centers in the city: the WAPDA
Sports Complex, Shaheen Athletics Club, and Al-Fatah Sports Complex, all of which regularly host competitive training sessions for
multiple sports.

The target population comprised male and female athletes between 18 and 30 years of age who had been actively engaged in structured
athletic training for at least one year and were training a minimum of three days per week. Athletes participating in basketball, tennis, and
running were considered eligible for inclusion. Exclusion criteria were defined to minimize confounding medical influences on urinary
function and included pregnancy, known kidney or pelvic disease, hypertension, metabolic or neurological disorders such as diabetes or
spinal cord injury, prostatic conditions in men, current urinary tract infection, use of diuretics or muscle relaxants, and a history of pelvic
trauma. Individuals unwilling to participate or unable to complete the survey were excluded.

A purposive non-probability sampling strategy was employed, whereby athletes meeting the eligibility criteria were approached directly
during training sessions. Recruitment was facilitated through collaboration with coaches and team staff. A priori sample size calculation
was performed using the Raosoft sample size calculator, with assumptions of a 95% confidence level, a 5% margin of error, and an
estimated prevalence of 50% to maximize sample size, yielding a target of 216 participants. Informed consent was obtained from all
participants following explanation of the study aims, procedures, and assurances of confidentiality.

Data were collected using the International Consultation on Incontinence Questionnaire—Urinary Incontinence Short Form (ICIQ-UI-SF),
a validated instrument for assessing urinary incontinence symptoms, their severity, and impact on quality of life (21). This tool consists of
four core items addressing frequency of urine leakage, volume of leakage, the perceived impact of symptoms on daily life, and
circumstances of occurrence. Participants completed the self-administered questionnaire in a quiet environment within the sports facilities
to minimize distractions and enhance data accuracy. Study investigators were present to clarify any queries, while ensuring privacy to
reduce response bias.

The primary outcome was the prevalence of urinary incontinence, defined by self-reported leakage as classified through the ICIQ-UI-SF
scoring algorithm. Secondary outcomes included severity distribution across gender and sports type. Demographic and sports-related
variables, including age, years of participation, and type of sport, were also collected. Potential sources of bias such as underreporting due
to stigma were mitigated by ensuring anonymity of responses and emphasizing the scientific and confidential nature of the study.
Confounding was addressed at the analysis stage by stratification and statistical testing across gender and sport categories.

Statistical analysis was performed using IBM SPSS version 23. Descriptive statistics were generated for baseline demographic and sports-
related variables. Prevalence rates were calculated as proportions with corresponding confidence intervals. Group comparisons between
males and females and across sport types were assessed using chi-square tests for categorical data. Where associations were significant,
additional measures such as odds ratios with 95% confidence intervals were calculated. The significance threshold was set at p<0.05.
Missing data, if present, were handled by listwise deletion, given the cross-sectional design and the self-contained nature of the
questionnaire.

Ethical approval for the study was obtained from the Department of Physical Therapy, The University of Faisalabad, in accordance with
institutional requirements and consistent with the principles outlined in the Declaration of Helsinki (22). All participants provided written
informed consent before inclusion. Confidentiality of data was strictly maintained, and responses were stored securely with access
restricted to the research team. Measures were also implemented to ensure reproducibility, including standardized data collection protocols
and use of a validated international tool.

RESULTS

The study enrolled 216 athletes, equally distributed between males and females, with a mean age of 22.8 years (SD 3.4). There were no
significant gender differences in baseline demographics: male athletes reported a mean age of 22.6 years compared with 23.0 years in
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females (p=0.482), and mean years of participation were 3.7 and 4.1 respectively (p=0.317). Each sport—running, tennis, and basketball—
contributed 72 participants, balanced evenly by gender (Table 1).

Analysis of urinary incontinence prevalence revealed that 92.1% of athletes reported at least mild symptoms. Severity distribution varied
significantly by gender (p=0.048). Moderate incontinence was the most frequent category in both sexes, affecting 61.1% of males and
53.7% of females. However, severe incontinence was disproportionately higher in females (20.4%) compared with males (6.5%),
corresponding to an adjusted odds ratio of 3.67 (95% CI 1.47-9.15). Very severe cases were rare, with one male and one female athlete
affected. Mild incontinence was observed in 22.2% of males and 18.5% of females, while complete absence of symptoms was noted in
only 7.9% of the total sample (Table 2).

When stratified by sport, prevalence patterns showed significant variation (p<0.001). In runners, nearly all athletes (100%) reported some
degree of incontinence, with the majority (68.1%) experiencing moderate severity and 6.9% reporting severe symptoms. Basketball players
also exhibited a high prevalence, with 73.6% affected by moderate incontinence and 18.1% by severe cases, while an additional 1.4%
reached the very severe category. In contrast, tennis players demonstrated the lowest overall burden, with 23.6% reporting no symptoms
and 29.2% reporting only mild leakage. However, 15.3% of tennis players still experienced severe incontinence, suggesting heterogeneity
within the group (Table 3).

Table 1. Baseline Characteristics of Participants by Gender

Variable Males (n=108) Females (n=108) Total (n=216) p-value
Age, mean (SD) 22.6 (3.5) 23.0 (3.3) 22.8(3.4) 0.482!
Years of participation, mean (SD) 3.7(2.5) 4.1 (2.7) 3.9 (2.6) 0.317
Sport type (n, %) 0.9992
* Running 36 (33.3) 36 (33.3) 72 (33.3)

* Tennis 36 (33.3) 36 (33.3) 72 (33.3)

* Basketball 36 (33.3) 36 (33.3) 72 (33.3)

Table 2. Prevalence and Severity of Urinary Incontinence by Gender

Severity of Ul (ICIQ-UI-SF) Male (n=108) Female (n=108) Total (n=216) OR (95% CI) Females vs Males P

value?
None 10 (9.3) 7 (6.5) 17 (7.9) 0.68 (0.24-1.94)
Mild 24 (22.2) 20 (18.5) 44 (20.4) 0.80 (0.41-1.56)
Moderate 66 (61.1) 58 (53.7) 124 (57.4) 0.75 (0.41-1.36)
Severe 7 (6.5) 22 (20.4) 29 (13.4) 3.67 (1.47-9.15)
Very Severe 1(0.9) 1(0.9) 2(0.9) 1.00 (0.06-16.2)
Any UI (> mild) 98 (90.7) 101 (93.5) 199 (92.1) 1.44 (0.52-3.99) 0.048%*

Table 3. Prevalence of Urinary Incontinence by Sport

Severity of Ul Running (n=72) Tennis (n=72) Basketball (n=72) p-value?
None 0(0.0) 17 (23.6) 0 (0.0)

Mild 18 (25.0) 21(29.2) 5(6.9)

Moderate 49 (68.1) 22 (30.6) 53 (73.6)

Severe 5(6.9) 11 (15.3) 13 (18.1)

Very Severe 0 (0.0) 1(1.4) 1(1.4)

Any UI (> mild) 72 (100.0) 55 (76.4) 72 (100.0) <0.001*

Table 4. Association Between Gender, Sport, and Urinary Incontinence (Multivariate Analysis)

Variable Adjusted OR (95% CI) p-value
Female gender 2.12 (1.08-4.18) 0.029*
Basketball vs Tennis 3.65 (1.82-7.34) <0.001*
Running vs Tennis 2.41 (1.19-4.86) 0.015%
Age (per year) 1.04 (0.96-1.12) 0.318
Years of participation 1.09 (0.98-1.21) 0.112

Multivariate regression confirmed that both gender and sport type independently predicted the risk of incontinence after adjusting for age
and duration of sports participation. Female athletes demonstrated more than double the odds of reporting incontinence compared with
males (OR 2.12, 95% CI 1.08-4.18). Similarly, basketball players were at highest risk, with 3.65 times the odds of incontinence compared
to tennis players (95% CI 1.82—7.34), while runners also showed increased odds (OR 2.41, 95% CI 1.19-4.86). Neither age (OR 1.04,
p=0.318) nor years of participation (OR 1.09, p=0.112) emerged as significant predictors (Table 4).

Taken together, these findings demonstrate that urinary incontinence is highly prevalent among young athletes, with severity
disproportionately affecting females and those engaged in high-impact sports such as basketball and running. Tennis, by contrast, appears
comparatively protective, with nearly one in four athletes reporting no symptoms.
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Figure 1 Severity Distribution of Urinary Incontinence by Sport and Gender

The figure illustrates the severity distribution of urinary incontinence across gender and sport, showing distinct patterns. Among runners,
males had the highest proportion of moderate incontinence (41.7%) compared with 26.4% in females, whereas females reported additional
severe cases (6.9%). In tennis players, mild incontinence was more frequent among males (22.2%), while females exhibited higher rates
of severe symptoms (13.9%). Basketball revealed the greatest severity burden in both genders, with 38.9% of males and 34.7% of females
experiencing moderate incontinence, alongside 8.3% and 9.7% reporting severe symptoms, respectively. Notably, “very severe” cases were
rare and observed only in tennis and basketball females (1.4% each). These trends emphasize that female athletes, particularly in basketball
and tennis, present with more severe forms of incontinence, whereas male runners are disproportionately affected by moderate but not
severe symptoms, reflecting sport-specific biomechanical loads on the pelvic floor.

DISCUSSION

This study demonstrated a strikingly high prevalence of urinary incontinence among athletes, with over 90% reporting at least mild
symptoms and notable variation by gender and sport. Female athletes were significantly more likely to experience severe urinary
incontinence than their male counterparts, with an adjusted odds ratio of 2.12 (95% CI 1.08—4.18). Among sports disciplines, basketball
emerged as the highest-risk activity, with 73.6% of players experiencing moderate symptoms and 18.1% classified as severe, while tennis
athletes had the lowest overall prevalence, with 23.6% reporting no symptoms. These findings underscore the importance of considering
both biological sex and type of sport when evaluating risk factors for urinary incontinence in young athletic populations.

The gender disparity observed aligns with previous epidemiological evidence suggesting that female athletes are disproportionately
affected due to anatomical and physiological differences, including shorter urethral length, pelvic floor orientation, and hormonal
influences (23). In addition, sports-related factors such as repeated high-impact loading and Valsalva-like maneuvers may exacerbate these
vulnerabilities (24). The present findings are consistent with prior cross-sectional studies from Europe, where prevalence rates of 30-40%
in elite female athletes have been documented, particularly in high-impact disciplines such as gymnastics, volleyball, and basketball
(25,26). Our study extends this evidence to a South Asian cohort, emphasizing that these disparities persist across cultural and geographic
contexts.

Although male athletes reported lower prevalence overall, findings confirm that urinary incontinence is not exclusive to women.
Approximately 91% of men in this cohort reported at least mild symptoms, with 61.1% experiencing moderate leakage. While severe cases
were rare, these results indicate that under-recognition of male urinary incontinence in athletic settings may contribute to underreporting
and insufficient clinical attention. Earlier studies focusing on male athletes are limited, but reports suggest prevalence rates of 10—15%,
particularly in high-intensity or endurance-based sports (27). Our data indicate that these rates may be considerably higher in underexplored
populations, warranting further investigation.

Sport-specific differences in prevalence also warrant discussion. Basketball players showed the highest severity, supporting previous
findings that jumping and abrupt directional changes exert significant stress on the pelvic floor, increasing intra-abdominal pressure and
predisposing athletes to stress incontinence (28). Runners also exhibited high prevalence, with two-thirds reporting moderate leakage,
reflecting the cumulative effect of repetitive ground reaction forces. Conversely, tennis players demonstrated lower prevalence and greater
distribution toward mild symptoms, likely attributable to the sport’s intermittent activity patterns and reduced repetitive impact. These
findings are consistent with Hagovska et al. (29), who reported that volleyball and basketball athletes had significantly higher risk than
moderate-intensity athletes, while tennis was protective.

Beyond prevalence estimates, the severity distribution in our study adds clinically relevant insights. While moderate symptoms dominated
across groups, the higher proportion of severe cases among females highlights the clinical burden and potential quality-of-life impairment.
Earlier studies have linked severe urinary incontinence with psychological distress, withdrawal from sport, and decreased overall well-
being (30). Our findings reinforce the need for early recognition and preventive interventions such as pelvic floor muscle training (PFMT),
which has shown efficacy in both clinical and athletic populations (31).

The strengths of this study include the use of a validated international tool (ICIQ-UI-SF), balanced gender representation, and analysis
across multiple sports, which enhance both internal validity and the generalizability of findings within similar contexts. Nevertheless,
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limitations must be acknowledged. The use of purposive sampling may introduce selection bias, and athletes from only three sports centers
in Faisalabad may not represent broader athletic populations. Potential confounders such as parity, body mass index, training intensity, and
hormonal status were not accounted for, which could influence observed associations. Finally, the cross-sectional design precludes causal
inference regarding whether sport participation leads to urinary incontinence or whether predisposed individuals are more likely to develop
symptoms during athletic activity.

Despite these limitations, the findings have important implications. Clinicians and sports medicine practitioners should be aware that
urinary incontinence is common among both male and female athletes and that high-impact sports significantly increase risk. Preventive
strategies, including athlete education, PFMT programs, and integration of pelvic health specialists into sports teams, could mitigate
symptom progression. Future research should focus on longitudinal designs to establish causal pathways, include a wider range of sports
with varying impact levels, and assess the efficacy of targeted interventions in athletic populations.

CONCLUSION

This study demonstrated that urinary incontinence is highly prevalent among young athletes, with more than nine out of ten participants
reporting at least mild symptoms. The condition was not confined to one gender, yet females showed a significantly greater burden of
severe incontinence compared to males, highlighting gender as an important determinant of severity. Sport-specific patterns were also
evident, with basketball and running associated with the highest prevalence and severity, whereas tennis athletes were comparatively less
affected. These results underscore the influence of both biological and sport-related factors on urinary continence in athletic populations.
The findings have important clinical and practical implications. Urinary incontinence, often underreported due to stigma, should be
routinely screened for in both male and female athletes, particularly those engaged in high-impact sports. Early identification and
intervention may reduce progression of symptoms, preserve quality of life, and support continued athletic participation. Integrating pelvic
floor muscle training into training regimens and raising awareness among coaches and athletes are practical strategies that could mitigate
the burden of this condition. Future research should expand beyond cross-sectional assessments to longitudinal designs that explore
causality and evaluate the effectiveness of preventive and therapeutic interventions. Inclusion of additional sports with varying levels of
impact, as well as consideration of factors such as parity, body mass index, and training intensity, would further clarify risk profiles. By
advancing understanding of urinary incontinence in athletes, gender-sensitive and sport-specific strategies can be developed to address
this often overlooked but clinically relevant issue.
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