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Abstract

Introduction. To evaluate the prevalence of urinary incontinence (Ul), as well as the function of pelvic floor muscles (PFM) in
athletes.

Methods. An exploratory study was carried out among a series of cases composed of 15 amateur athletes from the munici-
pality of Ararangud, Brazil. International Consultation on Incontinence Questionnaire — Short Form (ICIQ-SF) was used to identify
the presence of Ul, the absorbent test to verify the amount of urine leakage, and the PERFECT scheme to assess the function
of PFM. The level of significance was 5%.

Results. In ICIQ-SF, 46.7% of the participants presented Ul day by day and 6.7% (n = 1) during sports practice. This demon-
strated that, although they were symptomatic in the everyday life, during sports practice there were no urinary losses. When
urinary loss was objectively measured, only 1 of the 4 assessed athletes presented a difference in weight greater than 2 g. The
strength of the PFM was shown to be optimal in all examined athletes (n = 3).

Conclusions. We have demonstrated that despite Ul symptoms during the day, sports practice of mild to moderate intensity
may contribute to a protective measure of the pelvic muscles, that is, physical exercise increases the strength of the PFM,

bringing benefits to the amateur athlete. However, another research should be performed to make this correlation evident.
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Introduction

Current evidence suggests that among athletes, the risk
of urinary incontinence (Ul) development is 3 times higher than
in non-athletes [1, 2]. Although high-impact exercises have
been identified as a risk factor for Ul [3, 4], research suggests
that the frequency of sports training and the training time in
years can also be considered important for Ul [5, 6]. Among
the studies performed with athletes, Da Roza et al. [5] ob-
served significant associations between training volume and
Ul severity, demonstrating that the greater the training vol-
ume, the greater the severity of the symptoms.

The prevalence rate of Ul in athletes can vary from 0%
to 80% [7]. This wide range of variation comes mainly from
the definition of physical exercise [8]. After all, it is known that
some sports exercises, such as volleyball, provide greater
impact on the volume of pelvic floor muscles (PFM) [9]. Bo
[10] proposes two hypotheses that relate the physical exer-
cise and the PFM. The first hypothesis suggests that during
physical exercise, there is an increase in intra-abdominal pres-
sure and a pre-contraction, which, consequently, affect the
PFM. The second hypothesis indicates the impact of the
body soil on weakening PFM.

A study by Jacome et al. [11] demonstrated that Ul, al-
though prevalent among athletes, is not an openly discussed
condition, which justifies the lack of interest of units in rela-
tion to the therapeutic proposals that treat and prevent Ul.
Thus, the objective of this study is to analyse the occur-
rence of Ul, as well as the function of the PFM in athletes.

Subjects and methods

This study is a series of cases, whose sample was com-
posed of 15 amateur athletes from the city of Ararangua,
Brazil. The sample consisted of the athletes who accepted
to participate in the research and who did not meet the ex-
clusion criteria. Included in the study were nulliparous women,
18-34 years of age, who practised amateur sports with regu-
lar training and participated in at least one competition per
year. We excluded women with symptoms of urinary tract
infection, such as pain or burning during urination, pregnant
women, women who underwent hysterectomy, and those who
presented with medical contraindications for evaluation.

To let us verify urinary loss situations, the participants
answered the following questions, developed by the research-
er: (a) Do you lose urine during sports? (b) Do you lose urine
during competitions? (c) Do you use absorbents or any other
form of protection during sports? (d) Do you use absorbents
or any other form of protection during competition? The affir-
mative answer to these questions determined the presence
of Ul during training and competition, as well as the need for
protection on these occasions. The International Consultation
on Incontinence Questionnaire — Short Form (ICIQ-SF) [12]
was used to determine the occurrence of day-to-day urinary
loss. This questionnaire was applied only to collect this variable.

As for the sport, the participants were asked about the
type of sport, practice time, weekly frequency, duration of
training, practice of another modality and type of training. In
addition, sociodemographic data such as age, marital status,
schooling and profession were collected to characterize the
sample. The instrument was developed by researchers.
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The objective urinary loss was verified in the training,
through the absorbent test. The participants used a hygienic
absorbent previously weighed on precision scales. They were
informed to empty the bladder and to place the hygienic ab-
sorbent in the perineal region, next to the external urethral
meatus. At the end of the training, the absorbent was weighed
again. Weight difference greater than or equal to 2 g was con-
sidered urinary loss, following the recommendations estab-
lished by Ghoniem et al. [13]. We also evaluated the sub-
jective perception of effort during training with the modified
Borg scale.

The subjective function of the PFM was evaluated with the
use of the PERFECT scheme [14]. In this examination, vaginal
examination was performed in order to quantify the intensity,
duration, and sustentation of the PFM contraction.

The collected data were stored in a database with the
Microsoft Excel® program and each participant was registered
in accordance with a number encoder. Statistical analysis was
performed with the Statistical Package for Social Sciences
(SPSS) (version 17.0).

Initially, all variables were descriptively analysed with the
use of simple frequency and percentages (categorical vari-
ables) and position and dispersion measures (numerical
variables).

Ethical approval

The research related to human use has been complied
with all the relevant national regulations and institutional poli-
cies, has followed the tenets of the Declaration of Helsinki, and
has been approved by the Human Research Ethics Commit-
tee of the Federal University of Santa Catarina, under protocol
number CAAE 53023716.0.0000.0121.

Informed consent
Informed consent has been obtained from all individuals
included in this study.

Results

The total od 15 amateur athletes participated: softball
(n = 4), soccer (n = 3), handball (n = 2), and volleyball (n = 6)
players. The average age of the athletes was 23.9 (+ 4.0)
years. As for the sociodemographic data, the athletes were
predominantly singles (n = 14) and had graduated from
a high school (n = 9).

Regarding training-related data, the practice time in the
modality equalled 4.6 (+ 4.4) years and the training duration
was 2.4 (+ 1.0) hours. In relation to the frequency of the sports
practice, 8 athletes performed their activities once a week.
In the total sample, 40% (n = 6) of the participants performed
running for more than 30 minutes, 20% (n = 3) underwent
speed training, and 40% (n = 6) practised jumping.
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Figure 1. Comparison of proportions of amateur athletes
who presented urinary loss on a daily basis, during training,
and during competition
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Figure 2. Results for the function of the pelvic floor muscles
through the PERFECT scheme

Figure 1 presents the proportions of participants who pre-
sented urinary loss on a daily basis, during training, and during
competition.

Regarding objective urinary loss, only 4 athletes performed
this evaluation; among them, only 1 participant presented an
absorbent weight difference greater than 2 g. This was ob-
served by subtracting the initial weight of the absorbents
from the final values. Literature indicates loss of urine when
the difference is greater than 2 g. With reference to the subjec-
tive sensation of effort, the same athlete, when compared
with the others, presented the Borg scale value above 6
(Table 1).

In relation to athlete 4 in Table 1, who obtained the highest
rate of urinary loss, it is worth mentioning that she had been
practicing the modality for about 12 years, concomitantly
performing athletics.

All participants could undergo the evaluation of the pelvic
floor; however, out of the 15 amateur athletes, 3 took part
in the PFM assessment. None of these 3 athletes presented
urinary loss. Regarding the variables of the PFM function,
measured subjectively through the PERFECT scheme, all the

Table 1. Values of objective urinary loss, physical exertion during the modality, and practice time of amateur athletes who underwent
objective urinary loss measurement (n = 4)

Athlete | Initial absorbent weight (g) | Final absorbent weight (g) | Final/initial relationship (g) | Borg scale | Modality | Practice time
1 15.43 17.04 1.61 6 Volleyball 10 years
2 15.05 16.19 1.15 3 Volleyball 3 years
3 15.32 17.22 1.9 5 Volleyball 5 months
4* 15.09 17.57 2.48 7 Soccer 12 years

* The highest rate of urinary loss
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athletes performed the PFM contraction in a conscious way,
s0, according to the modified Oxford scale, all reached mus-
cular strength level 5. In Figure 2, the values reached by the
individual athletes are presented. It can be observed that in
general, the values related to the repetition of the contrac-
tions maintained (endurance) and fast contractions (fast)
were considered satisfactory, ranging from 6 to 10 seconds
and from 5 to 10 repetitions, respectively.

Discussion

As observed in the present study, 46.7% (n = 7) of the
amateur athletes of Ararangua presented Ul during the day,
while when practising sport, only 1 athlete reported urinary
loss during competition (n = 1) and 1 during sports (n = 1).
Regarding the function of the PFM, the findings of the study
indicate that amateur athletes presented satisfactory strength
of this musculature.

As in the present study, Salvatore et al. [15] also identi-
fied the prevalence of Ul in amateur athletes. The authors
point out that 31.7% of the athletes presented urinary loss
during sports practice and 47.5% only on a daily basis, with
29.8% reporting the symptom in both situations. This infor-
mation confirms that in athletes who practise mild to moderate
exercise, although they have symptoms of daily urinary loss,
the prevalence decreases during sports practice. However,
in the present study, this cannot be confirmed as there was
no comparison with exercises of other intensities.

Some studies indicate that the practice of physical ac-
tivity is a risk factor for the development of Ul in women,
especially during efforts [16, 17]. However, Bo [10] reports
that simultaneously with increased intra-abdominal pres-
sure during exercise, a reflex contraction of the PFM occurs.
Thus, other study designs can identify if the physical activity
practice of mild to moderate intensity contributes to a better
function of PFM, reducing urinary loss during exercise. In ad-
dition to the protective measure for PFM, practising physical
exercises proposed for the health of women is already es-
tablished in the literature [2].

The subjective evaluation of the PFM of the athletes in this
research was considered satisfactory; this result becomes
positive in accordance with the findings of Da Roza et al.
[18], who found a moderate correlation between the Oxford
scale and manometry, an important objective measure for
the pelvic floor. In this sense, Silva et al. [19], as well as the
results of the present study, showed greater PFM strength
in female athletes when compared with sedentary women.
These results can be explained by high vaginal pressure
(70.1 £2.4 cm H,0O) observed in the study by Araujo et al. [20],
demonstrating that a strong pelvic floor counterbalances
increases in the intra-abdominal pressure occurring during
high-impact activities, constituting a protection from dysfunc-
tions bound with pelvic muscle weakness.

It is also highlighted in this series of cases that the ath-
lete who presented the value greater than 2 g in the absor-
bent after the sports practice in the objective evaluation of
urinary loss also reported a physical effort, on the Borg scale,
higher than the other participants, in addition to practising
the modality for 12 years and partaking in other modalities,
such as athletics and running. In this case, the urinary loss
can be explained by the high rate of physical effort and the
practice of modalities that can generate a force of reaction to
the ground that increases in 16 times the body weight [21].

In this sense, we can still mention the study by Araujo et al.
[22], who evaluated urinary loss in long-distance runners and
concluded that Ul did not occur owing to the high impact of

this modality, but as a result of muscle fatigue, so that more
than 60% of these athletes reported losses during training
and during competition. These premises can objectively ex-
plain the occurrence of urinary loss in the athlete who prac-
tised more than one modality.

Limitations

Among the limitations of the study, there is the small
number of athletes in the research, which makes the results
little possible to generalize, although they are important to
identify the benefits of physical exercise to the pelvic floor.
In addition, the authors could identify the diversity of the mo-
dalities practised by the athletes, as well as the lack of spec-
ificity in evaluating only one modality, although these results
have demonstrated that the greater the sports diversity, the
more prone the pelvic floor will be to suffer damage to its mus-
cles. Therefore, we suggest studies that would identify the
prevalence of Ul and factors related to sports practice in a
specific way. A review by Nygaard et al. [2] points out that
although they present studies that relate Ul to physical ex-
ercise, prospective research in this population should be
performed to help discover the causality of the symptoms.
In this way, it will be possible to create prevention strategies
and treatment methods effective for athletes’ performance
depending on their modality.

Conclusions

As the studied athletes were Ul symptomatic on a daily
basis, protective measures seem important. The study iden-
tified the benefits of moderate to low intensity physical exer-
cise, which increases the strength of the PFM.

It is also worth noting the need for new studies to better
elucidate the advantages of physical exercise in Ul, as well
as to develop prevention strategies so that these losses do
not occur. This sports practice, which may favour athlete ad-
herence and increased performance, will minimize the nega-
tive impact of Ul on the quality of life.
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