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Correlation between biomechanical parameters, pelvic
morphometry, and risk factors for urinary incontinence in
older women: a dynamic magnetic resonance imaging study
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ABSTRACT | INTRODUCTION: Urinary continence depends on the interaction between muscular, ligamentous, and biomechanical
structures that support the bladder and urethra. Morphometric and postural parameters, such as lumbosacral and pelvic angles, pelvic
floor-to-bladder distances, and anatomical diameters, help to understand this support, while outcomes like bladder displacement and
pelvic floor muscle contractile response reflect its functionality. Failures in this interaction constitute predisposing factors for urinary
incontinence (Ul) in older women. OBJECTIVE: To analyze the correlation between pelvic and lumbosacral morphometric measures
and predisposing factors for urinary incontinence in older women. METHODS: This cross-sectional observational study included
22 women over 60 years of age (mean 71.5 years). The participants were assessed using dynamic magnetic resonance imaging to
measure pelvic and lumbosacral angles and distances, and by surface electromyography to evaluate the contractile response of the
pelvic floor muscles. Associations were analyzed using Pearson’s and Spearman’s correlation coefficients, adopting a 5% significance
level. RESULTS: Correlation analyses revealed a positive association between body mass index and pubococcygeal distance (r =
0.463). Conversely, negative correlations were observed between age and pelvic inclination angle (PIA) (r = -0.476), between PIA and
Ul (r =-0.448), between the anteroposterior diameter (APD) and the presence of Ul (r = -0.543), between the lumbosacral angle (LSA)
and PIA (r =-0.433), and between maximum non-sustained contraction (NSC) and the pelvic floor-to-bladder distance during straining
(PFBD-S) (r = -0.485). CONCLUSION: In older women, morphometric measures of the pelvis and lumbosacral region show significant
associations with predisposing factors for urinary incontinence. The interaction between structural support and pelvic floor muscle
functionality appears to be a key determinant of urinary continence, highlighting the importance of comprehensive physiotherapeutic
assessments that consider both morphometric parameters and contractile muscle response.
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RESUMO | INTRODUGAO: A continéncia urinéria depende da interacdo entre estruturas musculares, ligamentares e biomecanicas que sus-
tentam a bexiga e a uretra. Parametros morfométricos e posturais, como angulos lombossacral e pélvico, distancias do assoalho pélvico a
bexiga e diametros anatdmicos, ajudam a compreender esse suporte, enquanto desfechos como deslocamento vesical e resposta contratil do
assoalho pélvico refletem sua funcionalidade. Falhas nessa interagdo constituem fatores predisponentes para a incontinéncia urinaria (IU) em
mulheres idosas. OBJETIVOS: analisar a correlagdo entre medidas morfométricas da pelve e da regido lombossacral, com fatores predispo-
nentes para a incontinéncia urinaria em mulheres idosas. METODOS: Estudo observacional transversal realizado com 22 mulheres com idade
superior a 60 anos (média de 71,5 anos). As participantes foram avaliadas por ressonancia magnética dindmica para mensuracdo dos angulos
e distancias pélvicas e lombossacrais e por eletromiografia de superficie para avaliacdo da resposta contratil dos musculos do assoalho pél-
vico. As associagdes foram analisadas por meio dos coeficientes de correlagdo de Pearson e Spearman, adotando-se nivel de significancia de
5%. RESULTADOS: As analises de correlagdo evidenciaram associagdo positiva entre o indice de massa corporal e a distancia pubococcigea
(r = 0,463). Em contrapartida, observaram-se correla¢des negativas entre a idade e o angulo de inclinagdo pélvica (AIP) (r = -0,476), AIP e IU
(r = -0,448) entre o diametro antero posterior (DAP) e a presenca de IU (r = -0,543), entre o angulo lombo sacral (ALS) e o AIP (r =-0,433), e
entre a contragdo maxima ndo sustentada (CM-NS) e a distancia assoalho-bexiga em esfor¢o (DAB-E) (r = -0,485). CONCLUSAO: Em mulheres
idosas, medidas morfométricas da pelve e da regido lombossacral apresentam associag¢des significativas com fatores predisponentes para a
incontinéncia urindria. A interacdo entre suporte estrutural e funcionalidade do assoalho pélvico parece ser determinante para a continéncia
urinaria, reforcando a importancia de avaliagdes fisioterapéuticas integradas que considerem tanto parametros morfométricos quanto a
resposta contratil muscular.

PALAVRAS-CHAVE: Incontinéncia Urindria. DistUrbios do Assoalho Pélvico. Pelve. Regido Lombossacral. Idoso. Mulheres. Imageamento por
Ressonancia Magnética.

1. Introduction

The maintenance of urinary continence depends on an integrated system of musculoskeletal and support
structures, functionally interdependent, as well as on biomechanical parameters that modulate the positioning
and stability of the bladder and urethral. Among these variables, the lumbosacral angle (LSA), pelvic inclination
angle (PIA), pelvic floor-to-bladder distance at rest (PFBD-R) and during effort (PFBD-E), anteroposterior diameter
(APD), pubococcygeal distance (PCD), and anovulvar distance (AVD) stand out, all of which are essential for
understanding bladder support and pelvic floor function.

The LSA determines sacral inclination relative to the lumbar spine, influencing the force vector transmitted by
intra-abdominal pressure. Changes in this orientation may alter load transmission to the pelvis, with potential
repercussions on the pelvic floor during effort?. Studies on sacral inclination suggest that a more vertical sacrum
may modify the vector of loads transmitted to the pelvis, potentially increasing demand on the pelvic floor during
effort. Conversely, a more horizontal sacral orientation tends to favor more efficient force distribution, contributing
to bladder and urethral support3“.

The PIA reflects the global orientation of the pelvis, directly influencing bladder positioning and tension applied
to perineal structures. Pelvic retroversion displaces the bladder inferiorly and increases urethral hypermobility,
which is associated with a higher risk of stress urinary incontinence, whereas anteversion facilitates a more
favorable angle for urethral closure and improves the stabilizing action of pelvic musculature'4,

The PFBD-R and PFBD-E distances provide precise indicators of bladder support. PFBD-R reflects support at rest,
whereas PFBD-E indicates bladder neck mobility in response to increased intra-abdominal pressure. A marked
increase in PFBD-E is typical in women with stress urinary incontinence, as it reflects the inability of the pelvic floor
to contract synchronously and stabilize the bladder during effort®.

APD, PCD, and AVD measurements complement the functional analysis by reflecting the volume, tone, and
degree of separation between anatomical structures of the pelvic floor. The bony pelvis constitutes the structural
framework within which the pelvic organs (bladder, urethra, vaginal canal, and rectum) are suspended and
stabilized by a complex musculofascial system. The configuration of this bony structure influences how forces act
on the pelvic floor during functional activities. A deeper bony pelvis, characterized by a greater APD between the
sacral promontory and the superior margin of the pubic symphysis, may redistribute gravitational force vectors

J. Physiother. Res., Salvador, 2026;16:6679
https://doi.org/10.17267/2238-2704rpf.2026.e6679 | ISSN: 2238-2704

y



https://doi.org/10.17267/2238-2704rpf.2026.e6679

and the transmission of intra-abdominal pressures,
reducing the concentration of loads on the urogenital
hiatus and favoring their dissipation within the pelvic
cavity. This structural arrangement may positively
influence load distribution across the pelvic floor
muscles and the mechanisms of urethral and bladder
support, creating a biomechanical environment more
favorable for the function of the support network
described by the Hammock Hypothesis®E.

Although the anteroposterior dimension of the
pelvis does not act directly as a urinary continence
mechanism, it conditions the biomechanical
environment in which muscular, fascial, and
ligamentous systems operate, potentially
influencing, indirectly, urethral coaptation efficiency
and pelvic health maintenance, especially when
associated with factors such as aging, parity, and
muscle function alterations®%.

The PCD, which measures the distance between the
pubis and coccyx, reflects the degree of stretching of
deep musculature and ligaments, and may increase
in conditions of muscle weakness or chronic
abdominal pressure®.

The AVD, corresponding to the distance between the
anus and vulvar commissure, is an important marker
of perineal integrity; reductions in this measure have
been associated with increased mechanical demand
on the sphincter and higher risk of dysfunctions,
while higher values may reflect greater separation of
urethral and bladder support structures™™,

Although this approach is based on mechanisms
involved in  maintaining urinary continence,
it is fundamental for understanding urinary
incontinence as a clinical manifestation of failure
in pelvic floor support and control systems.
The literature predominantly describes these
parameters in isolation, with emphasis on clinical
or static assessments, and there is a lack of studies
investigating, in an integrated and dynamic manner,
the relation between Iumbosacral and pelvic
morphometric measures and urinary incontinence in
this population.

In this context, dynamic magnetic resonance imaging
may broaden this understanding by enabling
simultaneous evaluation of relation between
osteomuscular and visceral structures under
functional conditions.

The integration of these parameters demonstrates
that postural changes, insufficient anatomical
support, and increased bladder mobility compose a
biomechanical scenario conducive tothe development
of urinary incontinence. Thus, the assessment
of LSA, PIA, PFBD-R, PFBD-E, APD, PCD, and AVD
should be considered in pelvic physiotherapy clinical
practice, as it allows targeted interventions aimed at
pelvic realignment, improved muscle function, and
optimization of bladder support.

The hypothesis was that pelvic and lumbosacral
biomechanical parameters in older women favor
urinary incontinence. It was assumed that lower
bladder neck mobility during effort, reflected by
lower PFBD-E values, as well as lower PCD and higher
AVD, would be associated with greater integrity and
better support of pelvic floor structures. It was also
assumed that more appropriate LSA and PIA values
would be associated with better distribution of
intra-abdominal forces and more efficient bladder
support. Finally, it was considered that a greater APD
would be related to a more favorable biomechanical
environment, contributing to the maintenance of
urinary continence.

Therefore, the aim of this study was to analyze
the correlation between pelvic and lumbosacral
morphometric measures and predisposing factors
for urinary incontinence in older women.

2. Materials and methods

This is an observational, cross-sectional study with
an exploratory approach, approved by the Research
Ethics Committee under protocol HCRP (opinions
n° 15338/2005 and 1256/2006). The study included
a convenience sample of older women randomly
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recruited from the Gynecology and Obstetrics
Outpatient Clinic of the University Hospital of the
Ribeirdo Preto Medical School (Hospital Universitario
da Faculdade de Medicina de Ribeirdo Preto),
University of Sdo Paulo (Universidade de Sdo Paulo),
according to established eligibility criteria. Of 130
women approached, 60 agreed to participate and
met inclusion criteria. However, 38 were excluded for
not completing all assessments, resulting in a final
sample of 22 women aged over 65 years (mean 71.5
years; range 65-84 years). All participants signed the
informed consent form, and data collection began
after ethics approval (July/2025 to September/2026).

2.1 Inclusion and exclusion criteria

Women aged 60 years or older were included in
the study. Exclusion criteria comprised a history of
neurological diseases, previous surgical interventions
involving the genitourinary system within the last
10 years, presence of a pacemaker, cardiac valve,
aneurysm, or angioplasty within the previous 3
months, use of prostheses or similar devices, self-
reported claustrophobia, and contraindications to
magnetic resonance imaging (MRI).

2.2 Procedures adopted for each stage of the
protocol

Participants underwent a clinical and functional
assessment consisting of three stages. In stage
1, height and weight were measured to calculate
body mass index (BMI), and complaints of urinary
incontinence were assessed. The presence of
urinary incontinence was determined by self-
report. Prior to data collection, participants received
standardized information regarding the concept
of urinary incontinence, adopting the definition of
the International Continence Society (ICS), which
defines it as any involuntary loss of urine. Following
this explanation, participants were classified
according to the presence or absence of urinary
incontinence. In stage 2, surface electromyography
(EMG) was performed using the Phenix USB2
device (CCE, UZ), with a reference self-adhesive
electrode and an intracavitary (vaginal) electrode.
Initially, all participants were instructed on how to
correctly perform pelvic floor muscle contractions.

Subsequently, the VO3 R8 software recorded four non-
sustained contractions (5-second intervals) and four
sustained contractions lasting ten seconds (20-second
intervals), totaling 120 seconds of recording for each
participant. Additionally, a physical examination
was conducted in this stage to determine the
anovulvar distance (AVD). Finally, in stage 3, magnetic
resonance imaging (MRI) was performed using a 1.5
Tesla Magnetom Vision scanner (Siemens, Erlangen,
Germany) with a 6-channel phased-array pelvic
coil. Static images were acquired in axial, coronal,
and sagittal planes (T1- and T2-weighted), as well
as dynamic sagittal images at rest and during effort
(Valsalva maneuver and isometric contraction), T2-
weighted. The following parameters were evaluated:
lumbosacral angle (LSA), pelvic inclination angle (PIA),
pelvic floor-to-bladder distance at rest (PFBD-R)
and during effort (PFBD-E), as well as morphometric
parameters including anteroposterior diameter (APD)
and pubococcygeal distance (PCD), all of which are
essential for understanding bladder support and
pelvic floor function.

Figure 1. Lumbosacral angle (LSA)
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Figure 2. Pelvic inclination angle (PIA) Figure 4. Pelvic floor-to-bladder distance during effort (PFBD-E)
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Figure 5. Anteroposterior diameter (APD)
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Figure 6. Pubococcygeal distance (PCD)
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The independent variables of the study included
morphometric and postural measures of the pelvis and
the lumbosacral region, such as LSA, PIA, PFBD-R and
PFBD-E, APD, PCD and AVD, as well as anthropometric
data, such as age and body mass index.

The dependent variables (outcomes) corresponded
to pelvic floor functionality and urinary continence,
assessed by bladder displacement during effort,
measured by dynamic magnetic resonance imaging,
and by the contractile response of the pelvic floor
muscles, assessed by surface electromyography.

2.3 Statistical analysis

Quantitative numerical variables were described as
mean and standard deviation. Correlations between
quantitative variables with parametric distribution
were evaluated using Pearson’s correlation
coefficient, whereas for variables with non-parametric
distribution, as well as for the correlation between
quantitative variables and the presence of urinary
incontinence, Spearman’s correlation coefficient
was used, adopting a significance level of 5%. For
interpretation of the magnitude of correlations,
values between 0.70 and 1.00 were considered strong,

between 0.40 and 0.60 moderate, and between
0.10 and 0.30 weak!2, The data were processed and
statistically analyzed using SPSS Statistics® software,
version 22.

3. Results

Women aged between 60 and 84 years participated
in the study, with a mean age of 71.59 (+6.45) years.
BMI ranged from 20.39 to 37.97 kg/m?, with a mean
of 29.89 (+4.37) kg/m2. Of the total of 22 women
evaluated, 15 (68.2%) presented urinary incontinence.
The measurements obtained in the sample are
presented in table 1.

Table 1. Clinical, anthropometric, electromyographic, and morphometric
characteristics of the participants (n = 22)

VELEL]S Mean + SD Minimum-Maximum

Age (years) 71.59 + 6.45 60-84
BMI (kg/m?2) 29.89 +4.37 20.39-37.97
NSC (pVv) 15.09 +8.12 5.0-32.0
SC (uV) 10.29 £ 4.86 3.5-20.3
AVD (cm) 29+1.17 1.3-5.0
APD (cm) 10.85+1.18 8.9-14.0
PCD (cm) 9.05 + 0.85 7.7-10.6
LSA (°) 138.82 + 8.05 126-155
PIA (°) 61.72 + 6.59 44-74
PFBD-R (cm) 1.24+0.67 0.0-2.5
PFBD-E (cm) 0.55+1.04 -1.6-2.0

BMI - body mass index; NSC - non-sustained muscle contraction; SC - sustained
muscle contraction; AVD - anovulvar distance; APD - anteroposterior diameter;
PCD - pubococcygeal distance; LSA - lumbosacral angle; PIA - pelvic inclination
angle; PFBD-R - pelvic floor-to-bladder distance at rest; PFBD-E - pelvic floor-
to-bladder distance during effort; SD - standard deviation.

Correlation analyses showed a positive association
between BMI and PCD, suggesting that higher body
mass index values are associated with greater
pubococcygeal distance. Age showed a negative
correlation with PIA, indicating pelvic retroversion
with advancing age, and PIA showed a negative
correlation with Ul, suggesting that lower values of
the pelvic inclination angle were associated with the
presence of urinary incontinence.

There was a negative correlation between LSA and
PIA, suggesting that an increase in the lumbosacral
angle was associated with a reduction in the pelvic
inclination angle. NSC was negatively correlated with
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PFBD-E, indicating that greater non-sustained muscle contraction capacity was associated with lower bladder
mobility during effort. In addition, a positive correlation was identified between SC and BMI, suggesting that
higher body mass index values were associated with greater sustained muscle contraction values.

Muscle function measures showed a strong correlation between SC and NSC, suggesting functional integration
between non-sustained and sustained pelvic floor contractions. A negative correlation was observed between
APD and Ul, indicating that lower values of the anteroposterior diameter of the pelvis were associated with the
presence of urinary incontinence. Additionally, AVD and APD showed a positive correlation, suggesting that higher
values of the anovulvar distance were related to greater anteroposterior pelvic dimensions.

Table 2. Correlations between clinical, electromyographic, biomechanical, and morphometric variables of the sample

Correlated variables r p
PIAx Ul -0.448 0.037
APD x Ul -0.543 0.010
Age x PIA -0.476 0.025
BMI x PCD 0.463 0.030
LSA x PIA -0.433 0.044
NSC x PFBD-E -0.485 0.022
SC x BMI 0.398 0.005
SCx NSC 0.869 <0.001
AVD x APD 0.481 0.023

PIA - pelvic inclination angle (°); Ul - urinary incontinence; APD - anteroposterior diameter (cm); BMI - body mass index (kg/m?2);
PCD - pubococcygeal distance (cm); LSA - lumbosacral angle (°); NSC - non-sustained muscle contraction (uV); PFBD-E - pelvic floor-to-bladder distance during
effort (cm); SC - sustained muscle contraction (uV); AVD - anovulvar distance (cm).

Graphic 1. Correlations between pelvic and lumbosacral distance and angle measures, urinary incontinence, pelvic floor muscle contraction, BMI, and age

APD x Ul 4

PIA x Ul A

AVD x APD -

SC x NSC +

SC x BMI* 4

NSC x PFBD-E*

LSA x PIA

PIA x Age -

BMI x PCD -

-06 -0.4 0.2 0.0 0.2 0.4 0.6 0.8
Correlation coefficient (r)

APD - anteroposterior diameter; Ul - urinary incontinence; PIA - pelvic inclination angle; AVD - anovulvar distance; SC - sustained muscle contraction;
NSC - non-sustained muscle contraction; BMI - body mass index (kg/m?2); PFBD-E - pelvic floor-to-bladder distance during effort; LSA - lumbosacral angle;
PCD - pubococcygeal distance.

*Spearman correlation.
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4. Discussion

In the present study, older women were analyzed,
considering anthropometric, morphometric,
and postural parameters of the pelvis and the
lumbosacral region. The independent variables
included age, body mass index, and morphometric
and postural measures of the pelvis and lumbosacral
spine, while the dependent variables corresponded
to urinary continence outcomes, such as bladder
displacement during effort, contractile response of
the pelvic floor muscles, and the clinical presence of
urinary incontinence.

The associations are observational, without inference
of causality, highlighting the need for caution
when extrapolating the results to populations with
characteristics different from those analyzed.

The findings of this study demonstrate that
anthropometric, postural, and morphometric
parameters of the pelvic floor are interrelated in a
relevant manner for understanding bladder support
and urinary continence. It was observed that an
increase in pubococcygeal distance tends to occur in
individuals with higher anthropometric indices™™.

This association supports the understanding that
increased intra-abdominal pressure, often present
in individuals with higher body mass, may result in
chronic stretching of the muscular and ligamentous
components of the pelvic floor, promoting their
separation and reducing the mechanical efficiency
of urethral support. This mechanism has been
previously described by Dietz, who highlights the
impact of abdominal overload on pelvic morphology
and the mobility of pelvic organs'>,

The relation between age and the pelvic inclination
angle reinforces the influence of aging on pelvic
positioning. The literature shows that senescence is
associated with musculoskeletal changes, including
alterations in pelvic alignment and reduced
lumbosacral stabilization capacity. Such changes may
impact bladder positioning and the functioning of
continence mechanisms, particularly due to increased
urethral mobility and decreased reflex response of
the deep musculature’41¢,

Another relevant finding concerns the association
between the lumbosacral angle and the pelvic
inclination angle. The literature suggests that
sacrolumbar alignment modulates the direction and
magnitude of forces transmitted by intra-abdominal
pressure®*4 Thus, changes in sacral positioning
may modify the load vector applied to the bladder,
influencing both support at rest and stability during
effort. This biomechanical relation reinforces the
importance of lumbopelvic interaction in maintaining
continence, as discussed by authors who highlight the
synergy between posture and pelvic floor function'.

The negative correlation identified between the PIA
and LSA indicates that, in the analyzed sample, an
increase in pelvic inclination in the sagittal plane
occurred simultaneously with a reduction in sacral
inclination relative to the lumbar spine.

Although these parameters are anatomically
interrelated, their variation is not necessarily linear,
especially in clinical situations in which sacroiliac joint
mobility, lumbosacral stiffness, or compensatory
postural patterns influence segmental behavior. Thus,
even with the pelvis in anteversion—a condition in which
greater sacral horizontalization would theoretically be
expected—a tendency toward sacral verticalization was
observed, resulting in a decrease in LSA'34,

This phenomenon may reflect compensatory
mechanisms aimed at maintaining trunk balance,
notably through increased Iumbar lordosis
or limitation of sacral movement, factors that
independently modulate the orientation of the
pelvis and sacrum. This finding reinforces that
adjustments between the pelvis and lumbar spine
depend not only on global pelvic rotation but also on
the interaction between paravertebral musculature,
sacroiliac ligaments, and individual postural
alignment characteristics, thus explaining the
inverse relation observed between PIA and LSA718,

The observation of a negative correlation between
PIA and symptoms of Ul represents a distinctive and
clinically relevant finding of this study. Considering
that pelvic anteversion facilitates the pressure
response of the pelvic floor, the identification of
lower angles (greater anterior inclination) in patients
with muscle distension (MD) and Ul confirms the
interdependence between muscular integrity and
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postural alignment. Such anterior displacement of the
pelvis, associated with posterior trunk compensation,
reflects a biomechanical strategy to optimize urethral
closure in functionally compromised pelvic floors'®2.
Subsequent studies, including dynamic imaging
analyses and functional measurements, also suggest
that changes in the pelvic sagittal plane influence the
resting position of the bladder neck and the efficiency
of the urethral closure mechanism, supporting
the notion that moderate pelvic anteversion may
be associated with reduced urethral displacement
during effort”2..

In contrast, a more posteriorly positioned pelvis or
one with reduced inclination in the sagittal plane may
decrease the effectiveness of the so-called urethral
“support hammock”, predisposing to greater bladder
neck mobility and reduced resistance to involuntary
urinary flow, especially under conditions of increased
intra-abdominal pressure, such as coughing or
physical exercise®™. These findings are consistent
with sophisticated biomechanical models that
consider sagittal pelvic geometry as a determinant
of the relation between intra-abdominal forces and
pelvic floor response?.

The relation between perineometric measures and
bladder mobility during effort suggests that lower
muscle contraction strength may be associated with
greater displacement of the bladder neck. This finding
is consistent with the model described by DelLancey,
according to which urethral support depends on the
integrity of the levator ani muscles and their ability
to produce effective compression of the urethra
during increases in intra-abdominal pressure®.
Thus, impairments in muscle strength may facilitate
urethral instability and contribute to symptoms of
stress urinary incontinence.

When the anteroposterior diameter is considered
from a bony structural perspective, defined as
the distance between the sacral promontory and
the superior margin of the pubic symphysis, its
increase should not be interpreted as a direct risk
factor for urinary incontinence. On the contrary,
a greater anteroposterior depth of the pelvis may
reflect a bony architecture more favorable for the
redistribution of intra-abdominal pressures, reducing
the concentration of loads on the urogenital hiatus
and the distal continence mechanisms.

From a biomechanical perspective, this configuration
may optimize the transmission of abdominal pressure
to the proximal urethra, as described in the urethral
support “hammock” model, in which continence
depends on the efficient interaction between the
urethra, supporting fasciae, and the pelvic floor.
Thus, provided that muscular and fascial components
are functionally preserved, a greater anteroposterior
diameter of the bony pelvis may act as a potentially
protective structural factor, contributing to the lower
rates of urinary incontinence observed®212,

The relation between the anteroposterior diameter,
the anovulvar distance, and urinary incontinence
can be understood as a structural-functional
interaction between the bony framework, distal
support, and the urethral support network. Urinary
continence depends on the compression of the
urethra against a network formed by the pelvic
floor muscles, fasciae, and supporting ligaments.
During increases in intra-abdominal pressure, the
urethra is stabilized and compressed against this
network, promoting efficient urethral closure. The
integrity of this network is therefore essential for the
maintenance of continence®.

The anovulvar distance, in turn, reflects the integrity
of the perineal body, a central structure of distal
pelvic floor support and an anchoring point for the
muscles and fasciae involved in the formation of the
urethral hammock. A functional anovulvar distance,
generally within an intermediate range, favors
tissue coaptation and adequate dissipation of intra-
abdominal pressures, contributing to the stability of
urethral support. In contrast, excessively increased
anovulvar distances indicate distension or injury of
the perineal body, compromising the efficiency of
the support network and increasing the likelihood of
urethral closure failure during effort®.

Thus, urinary incontinence emerges not from the
isolated behavior of a single morphometric measure,
but from the relation between the anteroposterior
depth of the bony pelvis and the functional integrity of
distal support, represented by the anovulvar distance.
When these two dimensions are balanced and
associated with functionally competent musculature,
the network described by the Hammock Hypothesis
operates efficiently, favoring the maintenance of
urinary continence throughout aging.
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In an integrated manner, the results point to a
multifactorial model in which postural alignment,
muscle strength, perineal morphometry, and
anthropometric characteristics interact to determine
pelvic floor behavior. The interplay of these factors
appearstobeparticularlyrelevantinagingpopulations,
in which physiological changes associated with aging
may exacerbate the vulnerability of the urethral
support system. Thus, the findings contribute to
improving the clinical understanding of pelvic floor
dysfunctions, reinforcing the need for therapeutic
approaches thatintegrate postural correction, muscle
strengthening, and monitoring of modifiable factors,
such as body mass index.

Amongthe limitations of this study, the cross-sectional
design stands out, as it precludes the establishment
of causal relation between the analyzed variables,
restricting the interpretation of the findings to the
identification of associations and limiting the precision
of estimates, thereby increasing the risk of type | (false
positive) and type Il (false negative) errors. No specific
corrections for multiple comparisons were applied,
given the exploratory nature of the analysis; however,
this choice should be considered when interpreting
the results. Thus, the conclusions should be viewed
as indications of association, reinforcing the need for
cautious interpretation and for future investigations
with larger samples and longitudinal designs to
confirm the observed patterns. Furthermore, as
this was an exploratory investigation aimed at
analyzing relation between morphometric, clinical,
and functional variables, no sample size calculation
was performed. In addition, the small sample size
and its recruitment within a specific context may limit
the representativeness of the findings in relation to
populations with differentanthropometric, functional,
and clinical characteristics. Therefore, although the
observed patterns are biomechanically plausible
and clinically coherent, they should be interpreted as
preliminary evidence of association.

Although standardized methods for morphometric,
postural, and perineometric assessment were used,
the influence of inter-rater variability cannot be
ruled out, nor can that of uncontrolled factors such
as habitual physical activity level, parity, detailed
obstetric history, and the presence of comorbidities,
which may act as confounding factors.

Nevertheless, the observed patterns of interaction
between postural alignment, pelvic morphometry,
and pelvic floor function provide relevant conceptual
support for understanding urethral support and
urinary continence in clinical and preventive contexts,
particularly in aging, and may guide hypotheses and
future investigations across different settings and
populations.

5. Conclusion

The findings of this study indicate that, in older
women, morphometric measures of the pelvis and
the lumbosacral region are significantly associated
with factors predisposing to urinary incontinence.
The interaction between structural support and pelvic
floor functionality appears to be determinant for the
maintenance of urinary continence, demonstrating
that anatomical or postural changes may directly
influence continence capacity. These results reinforce
the importance of integrated physiotherapeutic
assessments that consider both morphometric
parameters and muscle contractile response,
providing a basis for preventive strategies and clinical
interventions focused on women'’s pelvic health.

Despite the cross-sectional and exploratory nature
of the study, which precludes causal inferences, the
data provides valuable evidence on the patterns of
association between pelvic morphology, lumbosacral
alignment, and pelvic floor function, contributing
to the planning of future research and targeted
physiotherapeutic interventions.
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