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Abstract

Introduction: Stress urinary incontinence (SUI) during
high-impact exercises is common in female cross-train-
ing practitioners and may be due to failure of the pelvic
floor muscles (PFM) in supporting the bladder neck and
urethra. Objective: To evaluate the functional and bio-
electrical activity of PFM in female cross-training practi-
tioners with and without symptoms of SUI during sports
practice. Methods: Forty women practicing cross-
train-ing for at least eight uninterrupted months, at least
three times per week, over than 50 minutes were divi-
ded according to the presence or absence of SUI. The
International Consultation on Incontinence Question-
naire - Short Form (ICIQ-SF), pelvic floor muscle assess-
ment by PERFECT scheme, surface electromyography of
PFM using the Glazer protocol, and tetrapolar biocimpe-
dance for body composition evaluation were used for
the assessments. Statistical analysis was performed using
the Mann-Whitney test and Student t-test. A level of sig-
nificance of 0.05 was adopted for all analyses. Results:
The participants had a mean age of 37.25 * 7.80 years
and had practiced the modality for an average of 34.5
months. Women with SUI (n = 16) had lower number of
fast and slow repetitions (p = 0.052), lower intensity of
tonic contractions of PFM (p = 0.054), a longer time be-
fore peak phasic contractions (p = 0.041), a longer time
before peak tonic contractions (p = 0.009), and a longer
time after peak tonic contractions (p = 0.006) than wo-
men without SUI (n = 24). Conclusion: Women with SUI
during physical activity exhibit deficits in the functioning
of both fast and slow muscle fiber contractions, as well
as reduced bioelectrical activity in the tonic and phasic
fibers of the PFM. Additionally, these women frequently
display a lack of abdominal-pelvic synergy. These findings
indicate an important relationship between bioelectrical
parameters and the presence of SUI, providing a founda-
tion for the development of future interventions aimed

at health prevention and rehabilitation.
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Resumo

Introducédo: A incontinéncia urindria de esforco (IUE) é co-
mum em praticantes de cross-training durante exercicios de
alto impacto e pode ser decorrente da falha dos misculos do
assoalho pélvico (MAP) em sustentar o colo vesical e a uretra.
Objetivo: Avaliar a atividade funcional e bioelétrica dos MAP
em praticantes de cross-training com e sem sintomas de IUE
durante a prética esportiva. Métodos: Quarenta mulheres pra-
ticantes de cross-training por pelo menos oito meses ininter-
ruptos, pelo menos trés vezes por semana, 50 minutos por dia,
foram divididas de acordo com a presenca ou auséncia de IUE.
Utilizaram-se o Questionério Internacional de Consulta sobre
Incontinéncia - Versdo Curta (ICIQ-SF), a avaliagdo dos musculos
do assoalho pélvico pelo esquema PERFECT, a eletromiografia
de superficie dos MAP através o protocolo de Glazer e a bio-
impedéncia tetrapolar para avaliagdo da composi¢do corporal.
A anélise estatistica foi realizada utilizando os testes de Mann-
Whitney e t de Student. Adotou-se um nivel de significdncia
de 0,05 para todas as analises. Resultados: As participantes
tinham idade média de 37,25 + 7,80 anos e praticavam a mo-
dalidade ha 34,5 meses em média. Mulheres com IUE (n = 16)
apresentaram menor nuimero de repeticées ripidas e lentas
(p = 0,052), menor intensidade de contragées ténicas da MAP
(p = 0,054), maior tempo antes do pico das contracées fésicas
(p = 0,041), maior tempo antes do pico das contragbes tbnicas
(p = 0,009) e maior tempo apds o pico das contragdes ténicas
(p = 0,006) do que mulheres sem IUE (n = 24). Conclusao:
Mulheres com IUE durante a atividade fisica apresentam dé-
ficits no funcionamento das contragées das fibras musculares
répidas e lentas, bem como atividade bioelétrica reduzida nas
fibras ténicas e fasicas da MAP. Além disso, essas mulheres
frequentemente apresentam falta de sinergia abdominal-pél-
vica. Esses achados indicam uma importante relacdo entre pa-
rémetros bioelétricos e a presenca de IUE, fornecendo uma
base para o desenvolvimento de futuras intervencées voltadas

a prevencgdo e reabilitagdo da saude.

Palavras-chave: Exercicio fisico. Assoalho pélvico. Incontinéncia

urindria de esforco. Mulheres.

Introduction
Urinary incontinence (Ul), defined by the Interna-

tional Continence Society (ICS) as any involuntary loss

of urine, is a prevalent disorder among women."2
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Common risk factors include menopause, obesity,
and multiparity, with stress urinary incontinence (SUI)
being the most frequent type, characterized by urine
loss during physical exertion, coughing, or sneezing.
SUI may result from bladder neck hypermobility due to
impaired support, intrinsic sphincter deficiency, or hor-
monal and surgical factors.* Additionally, pelvic floor
muscle (PFM) spasms and fatigue can compromise con-
traction efficiency, especially of type | fibers, reducing
oxygenation and muscle endurance. SUI occurs when
bladder pressure — formed by detrusor and abdominal
muscle contraction — exceeds urethral closing pressure.>®

Ul is a stigmatizing condition that impairs quality
of life and may discourage physical activity. Prevalence
increases with age, affecting 12.4% of young women,
45% of postmenopausal women, and 75% of older
adults.” High-impact sports may increase the risk of Ul
by up to nine times.® Studies show that 40% of cross-
training practitioners report at least one episode of
urine leakage, particularly during jumping exercises.’
Among female athletes, Ul prevalence can reach 75.6%
in volleyball, 72.7% in trampoline, and ranges from 20
to 50% in other modalities such as indoor soccer, skiing,
running, basketball, and handball.’%"

The pelvic floor consists of muscles, ligaments, and
fascia, responsible for supporting pelvic and abdomi-
nal organs, maintaining continence, and contributing to
sexual function.”” The PFM are composed predominan-
tly of type | tonic fibers (70%), which maintain baseline
tone and continence at rest, and type Il phasic fibers
(30%), activated during sudden increases in intra-abdo-
minal pressure.’? When this muscular support is com-
promised, and intra-abdominal pressure surpasses ure-
thral closure force, urine leakage may occur.”® High-in-
tensity exercises further increase intra-abdominal pres-
sure and may overload the PFM.

The aim of the present study was to evaluate the
functional and bioelectrical activity of PFM in female
cross-training practitioners with and without symptoms
of SUI during sports practice.

Methods

This is a cross-sectional study that included female
high-impact exercise practitioners who were divided in-
to two groups: women with and without SUI. The study
was approved by the Institutional Review Board of the
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Federal University of Mato Grosso do Sul (UFMS), under
approval number 5.834.048. All participants provided
written consent prior to assessments.

The criteria for inclusion were a women aged be-
tween 18 and 50 years and participation in high-im-
pact activity for at least 8 months at least three times
per week, over than 50 minutes, based on the Interna-
tional Physical Activity Questionnaire (IPAQ)." Exclusion
criteria were the use of antimuscarinic drugs, genital
prolapse in physical exam, urinary tract infection, noctu-
ria, enuresis, a history of pelvic floor exercises, and abdo-
minal or pelvic surgery. Women who were virgins, preg-
nant, puerperal, or post-menopausal were also excluded.

The sample was calculated in the Bioestat 5.3 pro-
gram, through a pilot study in which group 1 (women
without SUI) obtained an average of tonic contractions
of 40.99 + 16.19 pV and group 2 (women with SUI)
an average of tonic contractions of 27.95 * 10.95 pV,
assuming a 1:1 relationship between groups, a statistical
power of 80% and an alpha (type | error) of 0.05, reach-
ing the minimum need of 17 members in each group in
order to control type | and type |l statistical errors.

To minimize selection bias, participants were selec-
ted from gyms in three different regions of the city of
Campo Grande, Mato Grosso do Sul, Brazil, with the
aim of representing different socioeconomic profiles
and levels of sports practice during the period from
March 2021 to March 2022 (Figure 1). Recruitment took
place through an email invitation and those who ac-
cepted were scheduled for an interview and physical
evaluation at Women's Health Laboratory of the “Inte-
grated Clinic School”, at UFMS. The initial assessment
consisted of the application of a sociodemographic
and clinical ques-tionnaire and physical examination
of PFM. To reduce confounding bias, all assessments
were performed by a physiotherapist with clinical ex-
perience in pelvic dys-functions, previously trained in
the standardization of procedures. In addition, instru-
ments validated for the Brazilian population were used.
To minimize response bias in sensitive questions, ques-
tionnaire responses were collected confidentially and
anonymously, through self-reporting and guaranteeing
anonymity/confidentiality.

The International Consultation on Incontinence Ques-
tionnaire - Short Form (ICIQ-SF) was used to assess and
classify Ul in the participants. This questionnaire is com-
posed of four questions that assess the frequency, se-
verity and impact of Ul, in addition to a set of eight self-
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diagnosis items related to Ul situations experienced by
the participants.” The sample was divided into groups
with and without SUI based on item 3: “How often do
you leak urine?” Women who responded never (score
0) were classified as continent and the others as in-
continent. Next, item 6 was analyzed: “When do you
leak urine?” Women who answered that they leak urine
during physical activity were classified as having SUI.

After this step, the participants were submitted to
a functional assessment of the pelvic floor. First, anato-
mical and functional information about the pelvic floor
was provided. The participants were asked to empty
their bladder and were placed in dorsal decubitus,
with the hips and knees semi-flexed. A physical thera-
pist specialized in pelvic disorders performed the exa-
minations. PERFECT scheme was used to assess the
strength measured by palpation with one-two fingers,
and the PFM function was evaluated according to the
power, endurance, number of repetitions, and number
of fast contractions. The power was graded from 0 to 5,
according to the Oxford grading system. It is notewor-
thy that all the instruments used had been validated for
the Portuguese language and had been adapted for
the population in question.'"’

Next, the participants were prepared for the elec-
tromyographic evaluation. Surface electromyography
(sEMG) was used to assess the PFM using the New Mio-
tool Wireless Version with 8 channels (Miotec®, Porto
Alegre/RS, Brazil). The MIO Graph software (Miotec®,
Porto Alegre, RS, Brazil) was used for data acquisition.
The data were stored on a laptop computer (ASPIRE-
ACER-A51454G, Intel Inside Core i5, 8GB memory
and 64-bit system). The subcostal region 12 to 15 cm
lateral to the umbilical scar was cleaned with cotton
moistened with alcohol for placement of the double
electrode (Maxicor® Ag/Agcl). The electrodes were used
to capture possible simultaneous activity of the left
transversus abdominis muscle (TrA) to monitor the use
of this muscle during PFM contraction. The reference
electrode (Maxicor® Ag/Agcl) was placed on the knee
in the region of the left lateral edge of the patella. The
surface electrode (Maxicor® Ag/Agcl) was placed in the
region of the perineum, just below the vaginal introitus
(tendinous center of the perineum) and perianal region
(9 and 3 o'clock direction).’®'? The participants were
asked to perform three maximum voluntary contractions,
and the best contraction was selected for subsequent
normalization of the signal.
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Women enrolled initially (n = 300)

GYM1 =128
GYM 2 =100
GYM3=72
Unavailability to participate (n = 195)
Postmenopause = 25
> Pregnant women = 8
Virgins =7
Pelvic floor muscles exercise history = 5
Surgery history = 3
v

57 women answered
the ICIQ questionnaire

v

40 women completed

pelvic floor muscle assessments

> Unavailability to perform pelvic floor
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exam and electromyography (n = 17)

Figure 1 - Flowchart of recruitment and exclusion participants of the study.

Note: ICIQ = The International Consultation on Incontinence Questionnaire.

The Glazer protocol 2° consists of five activities:

1) 60-second rest (pre-baseline) - the women were
asked to feel the pelvic floor in a resting position.

2) Five 2-second phasic contractions with 2 seconds
of rest between contractions - the women were asked
to contract the PFM as quickly as possible and then to
rapidly and completely relax the muscles immediately
after contraction.

3) Five 10-second tonic contractions with 10 seconds
of rest between contractions - the women were asked
to contract the PFM as hardly as possible, sustaining the
contraction for 10 seconds, and then to relax the muscles
completely after contraction, remaining relaxed for 10
seconds.

Franco SSPC et al.

4) 60-second endurance contraction - the women
were asked to contract the PFM to an extent that they
could sustain for 60 seconds.

5) 60-second rest (post-baseline) - the women were
asked to feel the pelvic floor in a resting position.

The root mean square values and mean and median
frequency normalized by the maximum voluntary con-
tractions were used for signal analysis. The Notch filter
was only applied in the case of interference at 60 Hz in
the Fast Fourier Transform graph. Each contraction was
visually windowed considering the beginning and end
of the contraction and points of greater signal stability.
The values of the variables analyzed were obtained as
the mean of the three contractions at each time point.?%?'
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For tetrapolar bioimpedance analysis, the partici-
pants were instructed to fast for four hours, not to exer-
cise, to empty their bladder before the test, and to re-
move metal objects such as rings and earrings. The
participants were evaluated in the supine position,
wearing only light clothing and no shoes or socks; the
upper limbs were extended and parallel to the body,
with the hands open and resting on the gurney and
the lower limbs apart and relaxed. The electrodes were
placed as follows: the distal electrode was placed on the
middle finger and on the proximal finger (thumb); on
the lower limb, the electrode was placed between the
lateral and medial malleoli. The participants were asked
notto move during the test. The relevance of the analysis
of body bioimpedance consists in characterizing the
sample, demonstrating that the studied sample actually
consists of women who effectively practice high-intensity
activities.

The following body composition parameters were
obtained: body mass index (BMI), skeletal muscle mass,
fat mass, fat percentage, segmental lean mass analysis,
and segmental water analysis. The Biodynamics 450
bicimpedance analyzer (Biodynamics, Seattle, WA) was
used.

Statistical analysis

The data were reported as the mean and standard
deviation and were analyzed using the Statistical Package
for the Social Sciences (SPSS, version 20.0). The Mann-
Whitney U test was used for the analysis of homogeneity
and of differences between groups. Inferential analysis
was performed using the Student t-test to determine
the existence of any difference between means of the
two groups. A level of significance of 0.05 was adopted
for all analyses. No missing data was observed in the
variables analyzed. All participants included presented
complete responses in the instruments used and in the
physical assessments performed.

Results

The sample of the pilot study consisted of 40 women
with a mean age of 37.25 + 7.80 years, including 16
participants with SUI and 24 without SUI. The sample
sizes of the two groups were different; however, the
groups were similar in terms of age, BMI, fat percentage,
and trunk muscle mass.

Franco SSPC et al.
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Table 1 shows the body composition parameters of
the sample obtained by bioimpedance. There was no
statistically significant difference in the body composition
variables between participants with and without SUL.

Table 2 shows the variables of the PERFECT scheme
obtained by digital vaginal palpation of the PFM.
There was a statistically significant difference between
participants with and without SUI regarding the number
of slow and fast contractions of the pelvic floor muscles.

Table 1 - Clinical characteristics and body composition
of female cross-training practitioners with and without
stress urinary incontinence (SUI), Campo Grande, Brazil

Characteristics WithSUt Sul WHT Sul p-value
(n=24) (n=16)

Age (years) 37.80 £ 6.10 36.30 £10.10 0.693

BMI (kg/m?) 24,57 £ 4.04 23.86 £ 2.75 0.674

TMM (kg) 20.71 £ 2.40 21.68 £2.52 0.408

Fat percentage 24.49 + 6.89 22.96 +4.36 0.590

TLM (%) 102.89 +7.58 106.93 +7.82 0.271

Note: BMI = body mass index; TMM = trunk muscle mass; TLM = trunk

lean mass.

Table 2 - Analysis of the PERFECT scheme of female
cross-training practitioners with and without stress uri-
nary incontinence (SUIl), Campo Grande, Brazil (n = 40)

PERFECT variables W(i::]h:uzt“S)UI \?rl‘“r 15;))I p-value
Power 40+20 3.0+1.0 0.699
Endurance (s) 50+4.0 40+4.0 0.109
Slow repetitions (n) 8.0x15 5020 0.052*
Fast repetitions (n) 8.0+3.5 45+50 0.052*

Note: Data areexpressed as mean = standard deviation. Inferential analy-
sis was performed using the Student t-test. *Significant at p < 0.05. s =

seconds.

The electromyographic variations are presented
in Table 3. Among the 40 women submitted to pelvic
floor assessment, most women without SUI (91.6%) and
62.5% of the women with SUI had good coordination
of the PFM and TrA (abdominal-pelvic synergism). Re-
garding baseline muscle tone, most women had normal
baseline tone, while three women without SUI and nine
with SUI exhibited hyperactive baseline tone.

Fisioter Mov. 2025;38:¢38128 5
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Table 3 - Surface electromyography of the pelvic floor and transversus abdominis muscles in female cross-training

practitioners with and without stress urinary incontinence (SUI), Campo Grande, Brazil

Electromyographic parameter Without SUI (n = 24) With SUI (n = 16) p-value
Pre-baseline rest 9.70 £ 9.06 17.80 = 24.00 1.000
Phasic contractions - average mean (uV) 42.40 = 16.00 35.70 £ 16.10 0.247
Phasic contractions - time before peak (s) 0.31+0.15 0.64 +0.49 0.041*
Phasic contractions - time after peak (s) 0.36 +0.42 0.71+0.44 0.063
Tonic contractions - average mean (pV) 42.30 +16.10 27.50 £ 10.90 0.054*
Tonic contractions - time before peak (s) 0.67 +0.92 1.76 £ 1.33 0.009*
Tonic contractions - time after peak (s) 0.28 +0.29 491 +3.37 0.006*
Endurance contractions - median frequency (Hz) 135.40 + 52.90 137.40 £ 27.50 0.440
Endurance contractions - mean frequency (Hz) 158.00 = 24.10 416.80 = 696.50 0.217
Endurance contractions - average peak (uV) 26.40 £ 22.70 27.90 £ 26.70 0.939
Post-baseline rest 9.79 £10.53 18.20 = 23.90 0.643
Time to endurance contractions 39.70 £ 19.85 23.00 = 18.90 0.101
Transversus - peak phasic contractions 43.75 +28.93 38.20 = 15.30 0.817
Transversus - peak tonic contractions 54.58 + 40.61 43.11 £15.20 0.817

Note: Data are expressed as mean = standard deviation. Mann-Whitney U test for independent samples and for the determination of differences

between groups. Mann-Whitney U test p-value for quantitative variables. *Significant at p < 0.05.

No significant interactions between participants with
and without SUI were found for the following variables:
pre-baseline rest, time after peak phasic contractions,
median and mean frequency during endurance con-
tractions, peak endurance contraction of PFM, or maxi-
mum voluntary contraction of phasic and tonic fibers of
the TrA.

There was a statistically significant difference in the
following electromyographic parameters between parti-
cipants without and with SUI, respectively: average mean
of tonic contractions (42.3 = 16.1 versus 27.5 = 10.9 pV,
p = 0.054), time before peak phasic contractions (0.31 +
0.15 versus 0.64 = 0.49 s, p = 0.041), time before peak
tonic contractions (0.67 = 0.92 versus 1.76 £ 1.33 s, p=
0.009), and time after peak tonic contractions (0.28 *
0.29 versus 4.91 = 3.37 s, p = 0.006).

Discussion

This study aimed to analyze the function and bio-
electrical activity of the PFM in female cross-training
practitioners with and without symptoms of SUL Ins-
truments such as bioelectrical impedance analysis and
the IPAQ were used solely to characterize the sample.
In terms of body composition, 45% of participants had a

Franco SSPC et al.

BMI, segmental water content, and skeletal muscle mass
— especially in the upper limbs and trunk (80%) — above
reference values.?? Beside this, body fat percentage
was within normal limits in 80% of the sample. These re-
sults reflect a group of regular practitioners (average of
29 uninterrupted months), with evident muscular de-
velopment in the trunk and upper limbs relative to their
weight and age.

This muscular profile can be attributed to the de-
mands of cross-training, which involves high-intensity
strength training with rapid execution of compound
movements such as squats, deadlifts, cleans, snatches,
and overhead presses. Both Olympic lifts and gymnastic
elements require substantial upper limb recruitment
for lifting progressive loads or supporting body weight
on bars or rings, leading to hypertrophy and increased
intracellular water in these regions.?®

The results in Table 2 show a statistically significant
difference in the PERFECT scheme variables between
participants with and without SUI. Women with SUI pre-
sented reduced capacity for both slow and fast PFM
contractions, as assessed by digital vaginal palpation.
These findings indicate altered pelvic floor muscle func-
tion in this group, reinforcing the relevance of evalua-
ting both contraction types in clinical assessments of
SUL.
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EMG is a consistent and specific method for assess-
ing PFM activity, particularly through the Glazer protocol
in women with SUIl. Despite its limitations — such as
inability to isolate deep muscles and potential interfe-
rence from adjacent musculature — these factors were
minimized through standardized procedures. Assess-
ments were performed by a trained physiotherapist in
a controlled setting, following SENIAM (Surface EMG
for non-invasive assessment of muscles) guidelines and
ICS standards for pelvic floor evaluation.

Electromyographic analysis, based on Glazer pro-
tocol values, showed that women without SUI exhibited
phasic EMG amplitudes comparable to those of young
nulliparous women. In contrast, women with SUI de-
monstrated lower bioelectrical activity in both phasic
and tonic fiber amplitudes, indicating impaired neuro-
muscular performance.%2°

The analysis of the time before peak revealed that
only women with SUI showed a delay in the onset of
both phasic and tonic PFM contractions. This delay was
not observed in continent women, who demonstrated
more efficient activation within the expected time fra-
me. The analysis of time after peak revealed that only
women with SUI showed reduced ability to sustain con-
traction over time of tonic fibers. Additionally, the SUI
group presented lower amplitude during tonic contrac-
tions, indicating impaired neuromuscular performance.
These findings underscore the importance of asses-
sing muscle response time in the functional evaluation
of SUL. Supporting this, Chen et al.?* demonstrated re-
duced pelvic floor contractility in women with SUI, with
tonic contraction amplitude being associated with the
presence of the condition. Furthermore, Falah-Hassani
et al.” reported morphofunctional alterations such as
decreased maximum urethral closing pressure and ina-
dequate support of the bladder neck, reinforcing the
contribution of neuromuscular deficits to the pathophy-
siology of SUI.

Although no significant differences were observed
in the intensity or duration of TrA contraction between
women with and without SUI, the present study identi-
fied impaired abdominal-pelvic coordination in the SUI
group. Nearly half of these women failed to demonstrate
effective synergy between the TrA and PFM, suggesting
that neuromuscular coordination, rather than isolated
abdominal strength, plays a central role in continence
maintenance. This lack of coordination becomes espe-
cially relevant in high-impact physical activities, where

Franco SSPC et al.
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increased intra-abdominal pressure should ideally trig-
ger simultaneous PFM activation to maintain continen-
ce.?> However, many female athletes do not perform —
or are unaware of — the need for voluntary or reflexive
PFM en-gagement during such efforts. The absence of
this coactivation, combined with repetitive high loads,
may lead to pelvic floor fatigue, overstretching, and
dysfunction. Over time, these factors compromise the
support provided by key muscles such as the levator
ani, increasing the risk of SUI.?® Supporting this, recent
studies have shown a higher prevalence of Ul among
female athletes — especially in jump-based sports and
CrossFit — highlighting the role of factors such as age,
BMI, and parity in increasing risk.2’?? These findings
align with the neuromuscular dysfunctions observed in
the SUI group of the present study.

While recent studies have primarily focused on the
prevalence of SUl among female athletes engaged in
high-impact or strength-based sports,??3° few have inves-
tigated the neuromuscular function of the pelvic floor
in this population. These studies rely mainly on self-re-
ported data and do not offer objective assessments of
PFM function. One exception is a study that compared
vaginal pressure-based PFM strength between elite fe-
male athletes, suggesting that general athletic training
may not sufficiently strengthen the PFM and that specific
exercises are required.’!

The reduced ability to generate and sustain tonic
contractions, along with delayed muscular responses
observed in the incontinent group, highlights a neuro-
muscular dysfunction that may compromise the conti-
nence mechanism during high-impact physical activi-
ties. These findings underscore the importance of early
identification of functional impairments through clinical
evaluation tools, which provide objective parameters to
guide individualized physiotherapeutic planning.

From a clinical perspective, the results support the
inclusion of targeted pelvic floor rehabilitation strate-
gies, which should address the velocity of muscle acti-
vation, the ability to sustain each contraction, and espe-
cially the coordination between the abdominal and PFM.
These strategies are particularly relevant for physically
active women, especially those involved in high-impact
modalities such as cross-training.

The frequent occurrence of SUl in cross-training
practitioners, as observed in previous studies,®'=*3 further
reinforces the need for preventive programs focused
on pelvic floor awareness, functional training, and early
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identification of dysfunctions. Educational campaigns led
by health professionals can contribute to demystifying
the condition, encoura-ging open dialogue, and guiding
women toward evidence-based interventions that may
enhance both their athletic performance and quality of
life.

Limitations

This study has two main limitations. The first is the
small sample size, which limited the statistical power
and prevented adjustments for potential confounding
variables such as age, BMI, and parity. As a result, it
was not possible to perform subgroup or interaction
analyses, which could have revealed relevant differences
among groups. Dividing the sample into smaller strata
could introduce bias and compromise the robustness
of the findings. Future studies with larger samples are
essential to support more reliable multivariate analyses
and subgroup comparisons.

The second limitation relates to the timing of data
collection, which occurred during the COVID-19 pan-
demic. Social distancing measures and restricted access
to gyms made participant recruitment more challeng-
ing and may have limited sample diversity. This context
should be considered when interpreting the results and
their generalizability.

Conclusion

This study demonstrated that women with SUI dur-
ing physical activity exhibit a delay in the onset of
both phasic and tonic muscle contractions, as well as
reduced time of activity in the tonic contractions of the
PFM. Additionally, these women frequently display a
lack of abdominal-pelvic coordination. These findings
indicate an important relationship between bioelectri-
cal parameters and the presence of SUI, providing a
foundation for the development of future interventions
aimed at health prevention and rehabilitation.
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