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Abstract
Urinary incontinence (UI) is any involuntary loss of urine. In female athletes, physical exercise may be a risk factor for UI
because of increased intra-abdominal pressure generated during high-impact exercises, which overloads the pelvic organs,
predisposing them to UI. This is a systematic review of the prevalence of UI in female athletes in different sports. A search
for articles was carried out in the PEDro, Scopus, Cinahl, PubMed, LILACS, SciELO, Science Direct, Web of Science, Embase,
and Cochrane databases as well as a manual search of the references of studies already published on the subject with the
keywords Bathlete,^ Burinary incontinence,^ and Bwomen^ in Portuguese and English. Only articles published from 2000 to
2016 were included. Observational studies assessing the prevalence of UI in female athletes were selected. Methodological
quality was assessed using the Downs and Black scale, and the data collected from the studies were analyzed through meta-
analysis. Eight studies met the eligibility criteria. Meta-analysis showed a 36% prevalence of UI in female athletes in different
sports, and compared with sedentary women, the athletes had a 177% higher risk of presenting with UI. There is a higher
prevalence of UI in female athletes compared with sedentary women. There have been reports of UI in different sports.
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Introduction

Urinary incontinence (UI) is defined by the International
Continence Society as any involuntary loss of urine. It affects
women more frequently than men, affecting from 10 to 55%
of them during their lifetimes, with higher prevalence in adult-
hood, between 15 and 60 years of age [1–3]. In addition, UI
can interfere with social and mental well-being, causing social
isolation, low self-esteem, and depression, which negatively
impact the quality of life [4].

Although UI is more prevalent in adult women and the
subject of many studies, athletes are another population that
is severely affected by this pelvic floor dysfunction. Because
they practice high-impact activities, the continence mecha-
nism may be affected by the force of the reaction of the feet
with the ground, transferring that shock to the pelvic floor [5,
6]. In addition, the lack of contraction of the pelvic floor mus-
cles during exercises that increase intra-abdominal pressure,
along with the continence mechanism impaired by the sports,
may contribute to the occurrence of UI in this population [7].

There are several risk factors for UI, including age, obesity,
parity, types of birth, newborn weight, menopause, gyneco-
logical surgeries, intestinal constipation, chronic diseases, be-
ing white, drug use, caffeine consumption, smoking, and ex-
ercise. Associated with these factors, other causes are loss of
bladder capacity, pelvic floor injuries, hypoestrogenism, and
increased intra-abdominal pressure, among others [8].

In athletes, Bo [9] describes two hypotheses about pelvic
floor dysfunction associated with the practice of sports: (1)
female athletes have strong pelvic floor muscles, but due to
the high impact of their physical activity, their intra-abdominal
pressure increases, predisposing them to the appearance of UI;
(2) female athletes’ pelvic floor muscles are overloaded,
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stretched, and weak because of increased intra-abdominal
pressure. The highest prevalence of UI in high-impact physi-
cal activity practitioners is in elite female athletes who are
young and nulliparous [10]. In a study from the 1990s, 156
nulliparous young athletes were analyzed with reports of urine
loss during sports practice. The physical activity with the
highest prevalence of UI was gymnastics, followed by basket-
ball, tennis, and hockey [11].

Thus, it is known that some micturition disorders may be
pre-existing and others may be exacerbated during sports.
Considering that this problem can interfere with athletes’
lives, socially and by affecting their performance, it is neces-
sary to pay special attention to this population, seeking to
understand the factors triggering their urinary symptoms.

There are two systematic reviews on this topic in the liter-
ature. However, Almousa et al. [12] only included studies with
nulliparous female athletes in their research, and Bo [9] in-
cluded articles published up to 2001 with elite female athletes,
which justifies carrying out a new study with more current
articles and a wider sample. This is the relevance of this sys-
tematic review, whose main goal was to identify the preva-
lence of UI in different sports. The secondary goal was to
research the prevalence of UI among female athletes and
women who are not athletes from 2000 to 2016.

Methods

This systematic review followed the recommendations pro-
posed by the Cochrane Collaboration [13] and the PRISMA
Statement [14].

Search strategy

A systematic search was performed in the PEDro, Scopus,
Cinahl, PubMed, LILACS, SciELO, Science Direct, Web of
Science, Embase, and Cochrane electronic databases, with a
manual search of the references of studies already published
on the subject. Articles indexed and published from 2000 to
2016 were selected in Portuguese, English, and Spanish. The
keywords included in the search were Bathlete,^ Burinary
incontinence,^ and Bwomen^ in English and Portuguese.
The complete search strategy used for PubMed is shown in
Table 1.

Eligibility criteria

This review included observational studies that assessed the
prevalence of UI in female athletes. Inclusion criteria were
studies that: (1) were performed with female athletes aged
between 18 and 60 years, who had answered specific ques-
tionnaires for UI assessment and/or assessments for pelvic
floor dysfunction, (2) correlated possible variables such as

sports modality and UI, and (3) had been published since the
year 2000. Exclusion criteria were (1) studies performed with
pregnant athletes or which only assessed other pelvic floor
dysfunctions and (2) articles not available in full. All studies
that assessed men or pregnant women were excluded, even if
they used stratified data, to reduce selection bias.

Study selection and data extraction

The titles and abstracts of all articles identified in the searches
were analyzed by two independent reviewers. Abstracts that
did not provide sufficient information on the eligibility criteria
were selected to be read in full. In the second step, the same
reviewers independently assessed the articles in full and se-
lected them, following the eligibility criteria specified above.
The main outcome extracted from the studies was the preva-
lence of UI in the athletes; in addition, a standardized ques-
tionnaire was used to extract data such as study design, sample
size, sports modality, UI assessment protocol, UI type, and
outcomes. Disagreements were resolved by consensus or by
a third reviewer.

Methodological quality assessment

The methodological quality assessment was performed inde-
pendently by two reviewers following the Downs and Black
scale [15]. The scale was developed and validated for
assessing quality and risk of bias in randomized and observa-
tional studies. It has 27 items that assess domains reporting the
external validity, study bias, confounding/selection bias, and
power of the study. For the assessment of the observational
studies, an adaptation was performed, as suggested by the
Cochrane Collaboration [13], excluding items related to ex-
perimental studies [4, 7, 8, 13–20] because they did not fit the
methodological design of the analyzed studies.

In this systematic review, the included articles were classi-
fied as having highmethodological quality when they present-
ed scores ≥ 70% on the scale (10 points for case control studies
and cohort studies and 8 points for cross-sectional studies).
Disagreements were resolved by consensus or by a third
reviewer.

Table 1 Search strategy used on PubMed

1. BAthletes^ [MeSH] OR Bathletes^ OR BAthlete^ OR Bathlete^

2. BUrinary Incontinence^ [MeSH] OR Burinary incontinence^ OR
BIncontinence, Urinary^

3. BWomen^ [MeSH] OR Bwomen^ OR Bwoman^ OR BWomen’s
Groups^ OR BGroup, Women’s^ OR BGroups, Women’s^ OR
BWomen Groups^ OR BWomen’s Group^

4. #1 AND #2 AND #3
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Data analysis

To assess the prevalence of UI, a single-arm meta-analysis
with a random effect model was performed on Excel [21].
Subgroup analyses were performed in relation to the type of
UI and the type of sport (high and low impact). A meta-
analysis was also performed to assess the risk of UI among
athletes and sedentary subjects. The number of events in each
group was considered, and a random model was used. The
relative risk was calculated with a 95% confidence interval
with the Review Manager 5.1 software. The heterogeneity
was assessed using the inconsistency test (I2) in which values
of 25% and 50% were considered indicative of moderate and
high heterogeneity, respectively.

Results

Selection of the studies

Among the 670 studies identified in the database research, 8
met the eligibility criteria (Fig. 1), resulting in a total of 1714
participants, with average age of 23.8 years. The studies in-
cluded in this systematic review addressed the following phys-
ical activities: basketball, handball, volleyball, track and field,
futsal, aerobics, running, hockey, bodybuilding, swimming,
and cross-country skiing, among other activities.

To assess the athletes’ complaints of UI, the studies used
the following questionnaires: International Consultation
Incontinence Questionnaire-Short Form (ICIQ-SF) [16, 21,
22], Bristol Female Low Urinary Incontinence [17],
Urogenital Distress Inventory (UDI-6) [23], and question-
naires prepared by the researchers [3, 24, 25].

Quality of the studies

The methodological quality of the studies was assessed using
the Downs and Black scale. Four studies [3, 16, 24, 25] were
considered of high quality, reaching a score ≥ 70%, while the
others presented low methodological quality [17, 21–23]. The
studies included were cohort, case control, and cross-sectional
studies and received an average of 8.6 points (Table 2).

Descriptive analyses of the studies

Different from the other studies, two authors compared the
prevalence of UI between two groups. Araújo et al. [16] di-
vided the groups into athletes (EG) and sedentary women
(CG) and Fozzati et al. [22] between women who went to
the gym (EG) and women who did not (CG). Both found a
higher prevalence of UI in the experimental group. In addi-
tion, Fozzati et al. [22] also classified the activities as high
impact performed at the gym and low impact for women

who did not go to the gym or practice high-impact sports.
Simeone et al. [17] classified the sports into four different
categories: high impact/resistance, high impact/strength, low
impact/resistance, and low impact/strength; among all ath-
letes, 187 presented UI.

Jacomé et al. [3], in addition to comparing different sports,
also presented the general prevalence of UI in their sample,
showing that almost half of the women included in the study
had reported episodes of UI. Araújo et al. [16] also presented
their findings without differentiating between sports and
found a higher prevalence of UI among female athletes com-
pared with sedentary women. Larsen and Yavorek [25] found
the lowest prevalence of UI among all the studies included in
this systematic research.

Of the eight selected articles, four [3, 18, 23, 24] presented
results comparing UI in different sports; three [3, 16, 25] an-
alyzed athletes in general, without differentiating between the
sports; two studies [16, 22] divided the sample into experi-
mental groups (EGs) composed of athletes and a control group
(CG) with sedentary women and compared the results; two
articles [17, 22] classified sports as being of low and high
impact (Table 3).

Borin et al. [23] analyzed results collected from groups of
athletes participating in three team sports, volleyball, hand-
ball, and basketball, which had the lowest prevalence of UI.
Jacomé et al. [3] studied athletes who reported having had UI
at least once, specifying the results in soccer, basketball, and
track and field athletes, and found that half of the athletes who
complained of UI played indoor soccer. Patrizzi et al. [18] also
divided their sample into three different sports, comparing the
prevalence of UI in muscle training, aerobics, and swimming;
muscle training had the highest prevalence among the groups.
Poswiata et al. [24] analyzed cross-country skiing athletes and
runners, but no significant difference in UI prevalence was
found between groups.

Prevalence of UI

The meta-analysis of the eight articles included in this system-
atic analysis showed that the weighted average of UI preva-
lence in this population was 36.1% (CI 95% 26.5%–46.8%;
I2: 88.788) (Table 3; Fig. 2). The lowest prevalence of UI
found in the included studies among female athletes was
19.4% [24] and the highest prevalence 76% [21]. A preva-
lence of 44% was found when analyzing stress urinary incon-
tinence (SUI), which was only described by six studies [3, 16,
17, 22–24] (Fig. 3). In addition, we were able to perform a
meta-analysis on two studies [16, 22], which compared ath-
letic and sedentary women and observed that athletes are 2.77
times more likely to present complaints of UI when compared
with sedentary women (Fig. 4). Also, we performed a meta-
analysis regarding the type of sport: high impact included
eight types and low impact three types, according to the
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Articles found with the databse 

search: 

PEDro (n=2) 

Scopus (n=324) 

CINAHL (n=12) 

PubMed (n=25) 

LILACS (n=28) 

SciELO (n=3) 

Science Direct (n=175) 

Web of Science (n=40) 

Embase (n=61) 

Cochrane (n=0) 

Total (n=670)

Articles in duplicate - removed 

(n= 170)

Selected articles  

(n= 500)

Complete articles assessed for 

eligibility  

(n= 40) 

Articles excluded by the title 

and abstract 

 (n=460) 

Complete articles excluded 

because they did not meet the 

criteria (n=32) 

- Incidence study (n=1) 

- Lower age group (n=12) 

- Event annals (n=4) 

- Language (n=2) 

- Former athletes (n=1) 

- Year of publishing (n=1) 

- Study with men (n=1) 

- Did not assess UI (n=2) 

- Not found (n=8) 

Included studies 

(n=8)
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n = number of studies. 

Fig. 1 Flowchart of the included
studies. n = number of studies

Table 2 Assessment of the
quality of the studies Reference Report External validity Bias Selection variable Final score

Jacomé et al. [3] 5 0 3 0 8

Araújo et al. [16] 5 0 3 1 9

Fozzati et al. [22] 6 0 3 1 10

Simeone et al. [17] 5 0 3 0 8

Borin et al. [23] 5 0 2 0 7

Poswiata et al. [24] 5 0 2 1 8

Larsen and Yavorek [25] 5 0 3 3 11

Patrizzi et al. [18] 6 0 3 0 9

The values refer to the score of the studies on certain domains of the adapted Downs and Black questionnaire
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classification prepared for this study. The study considered
those sports that had some type of impact with the ground
and collective sports as high impact and those practiced indi-
vidually and with no impact with the ground as low impact. In
these sports, the participants presented a UI risk of 40% and
44%, respectively (Figs. 5 and 6, respectively).

Discussion

This systematic review and meta-analysis found that the prev-
alence of UI among female athletes was 36.1%. When we
analyzed only SUI, a 44% prevalence among the athletes
was found. When comparing athletes and sedentary women,
it was more likely that athletes presented UI; when the prev-
alence of UI in high- and low-impact activities was analyzed,
similar values were obtained for the risk of having UI.

UI is considered the most common PFD of the female PF,
affecting 15% to 17% of women every day [19]. Tyssen et al.
[26] assessed the presence of UI in athletes active in eight
sports—gymnastics, badminton, basketball, volleyball, track
and field, handball, aerobics, and ballet—and found results
higher than those found in our study, showing that, among
the athletes, approximately 52% had UI while practicing
sports or in everyday situations. In addition, the authors also
identified that athletes from all sports reported cases of UI, the
same result found by our study. In the study by Nygaard et al.
[11], of the nine sports evaluated, only golf athletes did not

report having UI; women participating in all other sports—
gymnastics, basketball, tennis, hockey, track and field, swim-
ming, volleyball, and softball—reported UI, corroborating the
results found by our study and that of Tyssen et al. [26].

Among the types of UI reported by the athletes, the most
commonwas SUI [7], and this prevalence increased in women
who exercise regularly [10]. Concerning this, Almeida and
Machado [27] found that loss of urine due to effort affects
50% to 83% of incontinent women when the intra-
abdominal pressure on the pelvic floor is constantly high
[20]. Our results found that muscle training was the activity
leading to the highest prevalence of UI. This can be explained
by this increase in intra-abdominal pressure when lifting the
weight, sometimes accompanied by the valsava maneuver.
Reis et al. [10] found a 50% prevalence of SUI in basketball
athletes and 30% in volleyball athletes, classifying these
sports as of high risk for UI. Similarly, our study found a
44% prevalence of SUI among the different sports described
in the included articles.

Corroborating our study, which found that athletes present
a higher risk of having UI compared with the control group,
Diaz Mohedo et al. [28] found 79% UI in athletes and 40% in
the control group. According to Araújo et al. [16], this can be
explained by the possible relation of the displacement of the
pelvic floor during jumps and changes in direction, common
movements among athletes. Thus, to reduce the risk of UI
during the practice of sports, it would be necessary to perform
a pre-contraction of the muscles during the activity,

Fig. 2 Prevalence of urinary
incontinence in female athletes

Fig. 3 Prevalence of stress
urinary incontinence
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neutralizing the displacement of the pelvic floor. Conversely,
Bo and Borgen [29] did not find a significant difference when
comparing the occurrence of UI in athletes and a control
group.

To characterize the high-impact activities, we consid-
ered the performance of several jumps and actions re-
lated to maximum abdominal contractions, which in-
crease intra-abdominal pressure and exert an impact
force directly on the pelvic floor [10]. Thus, we classi-
fied all sports that involved jumping and running as
Bhigh impact,^ following a classification already men-
tioned in the literature. We found 40% prevalence
among all high-impact sports, which included team
sports, track and field, and aerobics. Almeida and
Machado [27] found that 37.5% of women who practice
jumps—an aerobic activity with repeated jumping—re-
lated they had experienced loss of urine. Corroborating
the previous studies, Eliasson et al. [30] found 80%
prevalence of UI among trampoline athletes.

Nygaard [6] compared the prevalence of UI in women who
practice high- (gymnastics and track and field) and low-
impact sports (swimming), similar to our study’s classifica-
tion. The study observed that the high-impact group had the
most complaints, but there was no significant difference
(41.1% and 50%). These numbers are in accordance with
our research, where the high- and low- impact numbers were
similar, but there was no comparison between them.
Following the same logic of classification, Davis et al. [31]
found that, among physical activities, aerobics had the highest
number of complaints, and cycling had the lowest number,
followed by swimming and golfing, showing a higher preva-
lence of UI in high-impact sports.

One hypothesis that could justify the prevalence of UI in
low-impact sports is muscle fatigue. In the study by Davis
et al. [31], in which the prevalence of UI was significant in
female athletes, 21% of the womenwho went onwalks, a low-
impact activity, complained of UI; according to Araújo et al.
[32], muscle fatigue is common for this activity. According to
Yeung, Au, and Chow [33], muscle fatigue is recurrent in
resistance sports and daily activities. Muscle fatigue is defined
as the inability of the skeletal muscle to produce or maintain a
certain level of strength during an exercise. The authors state
that it depends on several factors: type of exercise, duration,
intensity, type of muscle fiber being used, and physical shape
of the individual [33]. For this reason, all these matters must
be taken into consideration when analyzing UI in athletes.

Thyssen et al. [26] relate that athletes use strategies to min-
imize the loss of urine, like emptying the bladder before com-
petitions, lowering the ingestion of liquids and restricting cer-
tain activities, and avoiding some types of exercise that cause
loss of urine, like jumping and running, increasing the lack of
female participation in certain sports [7]. In other studies, 20%
of women abandoned the practice of sports because of the
presence of UI [34], which proved howmuch this dysfunction
harms the performance of female athletes and causes social,
emotional, and physical problems. Among the studies includ-
ed in this systematic review, three [17, 18] reported complaints
of UI during the practice of physical activity.

In a comparative study between elite athletes and a control
group, Carvalhais et al. [35] found a high prevalence of UI
among the athletes, with the probability of UI three times
higher than in the control group. Middlekauff et al. [36] car-
ried out one of the few comparative studies on the impact of
vigorous and light exercise on the PFM in nulliparous women

Fig. 5 Prevalence of urinary
incontinence in high-impact
sports

Fig. 4 Prevalence of urinary
incontinence in female athletes
and sedentary women
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and found there was a reduction of vaginal support in both
groups after exercising and that chronic vigorous exercise did
not affect the strength or support of the PFM [36].

Considering the benefits physical activity brings to women
and the aspects discussed previously, the need to make the
presence of UI among athletes from different sports more
visible becomes evident. It is also of the utmost importance
that the professionals who work in this field know about UI
and its triggering factors so they can instruct female athletes.
Studies mention that athletes should be taught to perform a
pre-contraction or simultaneous contraction of the pelvic floor
muscles while practicing physical activities, strengthening the
muscles and preparing them for that function with the goal of
preventing UI [7]. In a recent review, Janet and Naygaard [37]
found that the current literature is not conclusive about the
influence of chronic exercise on the strength and function of
the pelvic floor. Data on the long-term effects of intra-
abdominal pressure on UI are scarce.

One of the limitations of this systematic review was the
heterogeneity among the studies, mainly considering the
methodologies they used, as well as the size of the samples.
Also, a few of the studies presented low methodological qual-
ity. Another limitation was the lack of longitudinal studies
published in the literature on the subject. Studies with poor
methodological quality may generate limited confidence in
the observed effect, and better delineated future work is likely
to have a significant impact on the confidence of the effect
estimate. In addition, comparative data between athletes and
sedentary women were inconclusive because of the scarcity of
studies (only two). New studies with better defined method-
ologies are needed.

Final considerations

This systematic review and meta-analysis found that there is a
higher prevalence of UI in female athletes compared with
sedentary women. The study showed that UI reports are pres-
ent for athletes who practice different sports. SUI was found to
be a very common dysfunction among physically active wom-
en. The analysis of high- and low-impact sports resulted in the
same prevalence of UI, but further research and studies on the

subject are needed. Considering that the practice of physical
exercise is becoming more popular among women, and also
the importance of this subject, studies on urinary dysfunctions
are needed to encourage physical practice among women and
to minimize negative impacts on their quality of life.
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