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The effect of outpatient physical therapy intervention on
pelvic floor muscles in women with urinary incontinence

Mara R. Knorst!, Thais L. Resende?, Thais G. Santos?, José R. Goldim?

ABSTRACT | Objective: To assess the effect of a weekly, short-term physical therapy intervention on the pelvic floor
muscles and urinary incontinence (UI) among patients of the public health system. Method: Quasi-experimental
before-and-after study. Clinical history and function evaluation were performed using perineal bidigital maneuvers and
perineometry. The intervention consisted of transvaginal electrical stimulation and pelvic floor kinesiotherapy. Data
were analyzed using the paired t test or Wilcoxon signed-rank test, Pearson product-moment correlation coefficient
or Spearman’s rank correlation coefficient. A value of P<0.05 was considered significant. Results: Eight-two women
55.1+£10.9 years-old were evaluated. Mixed urinary incontinence (MUI), stress urinary incontinence (SUI) and urge
urinary incontinence (UUI) were observed in 52.4%, 36.6% and 11%, respectively. The length of UI was 6.0 years
(3.0-10). Approximately 13.64 physical therapy sessions were held on average. There was no difference in perineometry
measurements following the intervention (40.6+24.1 versus 41.7+25.4, P=0.098). Muscle function significantly increased
(P<0.01) in the bidigital maneuver. The patients reported being continent or satisfied with the treatment in 88.9% of
cases. Conclusions: The results demonstrated an increase in muscle function and the attainment of urinary continence
or treatment satisfaction in most cases.

Keywords: physical therapy; women’s health; muscular strength; electrical stimulation therapy; exercise therapy.
Article registered in the Brazilian Clinical Trials Registry (Registro Brasileiro de Ensaios Clinicos, REBEC), number
RBR-3P5566.
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Introduction

Urinary incontinence (UI) affects over 200
million people worldwide and is considered a public

more common in younger women, whereas older
women have moderate to severe UI°. UUI occurs in

health problem!. It is classified as stress UI (SUI) if
there is involuntary loss of urine when coughing or
sneezing; urge Ul (UUI) if there is an abrupt and
sudden urge to urinate that cannot be postponed;
or mixed UI (MUI) if it is associated with both
situations mentioned above, which may also result
from emotional aspects?.

The factors involved in the pathophysiology of
UI include the following: extra-abdominal pressure
on the bladder neck, the presence of a short urethra,
decreased estrogen and injury of the sphincter
mechanism, pudendal nerve, fascia and pelvic floor
muscles (PFM)".

UI is often associated with aging®. However,
urinary problems are not natural or exclusive
consequences of aging®* as mild to moderate UI is

extreme age groups, and SUI is observed in women
in their 50 s¢. Notwithstanding, some changes related
to aging occur in the lower urinary tract, even in the
absence of disease, including decreased detrusor
muscle contraction strength, bladder capacity and
ability to postpone urination. Involuntary contractions
of the vesical muscle and increased post-void residual
volume and tissue aging also occur®, which may lead
to muscle hypotrophy, decreasing the ability of the
pelvic floor muscles (PFM) to contribute effectively
to urinary continence’.

The clinical history and physical examination
are part of the routine assessment of incontinent
women to gather the vesicle history; reproduce
and characterize incontinence?®; assess the motility,
urinary loss, vaginal atrophy, genital prolapse’,
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and pelvic support using the Valsalva maneuver
with an empty bladder; and to exclude other pelvic
diseases and neurological disorders!®. Palpation
of the vaginal canal enables the assessment of the
level of contraction of the perineal muscles using
different scales®'""'> and teaches patients the correct
PFM contraction®.

The conservative treatment is performed using
techniques aimed at strengthening the PFM, including
strengthening exercises, electrical stimulation,
biofeedback and the use of vaginal cones'.

PFM training is indicated to strengthen the
support of pelvic organs and to improve the closing
mechanism of the urethral sphincter. The pelvic
muscle work in SUI aims to improve the support
muscle function during stress and teaches women to
contract the muscle before and during stress, when
the intra-abdominal pressure increases, including
coughing. In UUI, the training aims to inhibit the
detrusor contraction reflex'.

The conservative procedure should be the first
choice treatment for the different causes of UI,
starting with kinesiotherapy, and if it does not lead
to the expected results, transvaginal electrotherapy
should be considered®. Surgical treatment is an
invasive resource, which may be accompanied by
complications, has no guaranteed success and may
be followed by relapse’.

Kegel'® emphasized the importance of supervision
and encouragement in the treatment of patients with
Ul and recommended weekly check-ups. He reported
that restoration of tone and muscle function could
occur 20 to 60 days after the start of treatment'.

In Brazil, a country where the public health system
faces chronic funding problems'’, UI affects 30 to
43% of women’'5, generating the need to seek low-
cost, low-risk forms of evaluation and treatment with
proven efficacy and to make such measures accessible
to public health system users. Therefore, the present
study was developed with the objectives of assessing
the effect of short-term, weekly physical therapy
on PFM and UI and of comparing two methods of
functional assessment of the PFM in public health
system patients.

Method

This is a quasi-experimental before-and-after-type
study conducted at Sdo Lucas Hospital (Hospital
Sao Lucas, HSL), Pontifical Catholic University
of Rio Grande do Sul (Pontificia Universidade

Physical therapy intervention in urinary incontinence

Catodlica do Rio Grande do Sul, PUCRS), Porto
Alegre, Rio Grande do Sul (RS), Brazil. The study
was conducted between 2006 and 2011 and was
approved by the PUCRS Research Ethics Committee
under record 06/03194. The patients signed informed
consent forms.

Eighty-two women with the medical (clinical)
diagnosis of UI (SUI, MUI and UUI) were included
in the study, consecutively referred from the
HSL-PUCRS urogynecology outpatient clinic for
physical therapy care. According to the care protocol
of the urogynecology outpatient clinic, women with
UI are only forwarded to physical therapy, and thus
were only available for the present study, after three
months without of unsuccessful home exercises to
strengthen the pelvic muscles (fifteen repetitions,
three times/day), guided by the medical staff.

The patients who performed any additional
type of physical therapy, who started any type of
structured or planned physical activity other than
the exercises planned in the protocol, or those who
submitted to surgery for the correction of UI during
the study period were excluded. Patients with diseases
including severe heart or lung disease, neurological
diseases or malignancies were also excluded.

The study was divided into three stages: initial
evaluation, intervention and final evaluation. All
evaluations and interventions were performed at the
HSL-PUCRS Physical Therapy Department. Each
patient’s procedures during the initial evaluation
and final evaluation were performed by the same
examiner, who did not have access to the data from
the first evaluations during the final evaluation.

The initial evaluation, which consisted of a
clinical history and pre-treatment measurements
(perineometry and functional evaluation of the PEM),
were performed during the first meeting before the
patient was submitted to the intervention. Up to
fifteen sessions (one per week) were performed in
the intervention stage using transvaginal electrical
stimulation and perineal exercises. Once the patient
reported satisfaction with the results of the treatment
and explicitly declared that she would not return, the
sessions were discontinued, and she was reevaluated.
Therefore, not all patients completed a maximum
of 15 sessions. This procedure was adopted in light
of the findings of a pilot study conducted by the
authors, wherein women would no longer return
once they considered themselves satisfied with the
gains resulting from treatment. In the final evaluation,
in addition to the same procedures of the initial
assessment, the level of patient satisfaction with the
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treatment was examined based on four categories:
no loss of urine (continence), satisfaction with the
treatment (satisfaction), improvement (improvement),
or no improvement as a result of the intervention
(no improvement). This outcome (the level of patient
satisfaction with the treatment) was chosen because
the cure or improvement of symptoms reported
by women with Ul was identified as a primary
outcome to be used in studies evaluating the effect of
therapeutic interventions in that population'®,

For the clinical history, data were gathered on
age, education level, marital status, type and length
of U, situations of urine loss, amount of urine loss,
number of pregnancies, type of delivery, episiotomy,
menopausal status, obesity, prolapse, constipation,
and performance of physical activity.

A digital perineometer was used
(Kroman — T.I.U. — KG 40; Sao Paulo/SP/Brazil)
which had a sensor for measuring pressures ranging
from O to 1.75 cmH2O0. The test was conducted three
times, and the highest value was used as the reference.

The functional evaluation of the pelvic floor was
performed by bidigital maneuver with the patient
in the supine position and lower limbs flexed. The
patient was asked to contract and maintain the PFM
contraction around the examiner’s finger. The ability
of that muscle to contract was graded based on the
Ortiz’ scale'?, which grades the vaginal occlusion
pressure and levator ani muscle contraction with
values from zero to five, where zero represents the
absence of muscle contraction and five represents
a strong contraction sustained for more than five
seconds.

The intervention involved Kinesiotherapy and
transvaginal electrical stimulation. Kinesiotherapy
consisted of PFM activation exercises using a ball
and elastic band. The exercises performed were hip
abduction and adduction (supine position and sitting)
and pelvic bridge (supine). All exercises involved
isotonic and isometric contractions (maintained for
six seconds), with a series of ten repetitions for each
type of exercise used.

The electrotherapy was performed for ten
minutes using a device (Dualpex 961 URO model;
manufacturer QUARK - Piracicaba, SP, Brazil)
connected to an electrode inserted into the vagina,
whose intensity was set according to the patient’s
tolerance, reaching a maximum current of 60 mA.
The current parameters varied according to the type
of UI: Heterodyne 2 K/10 Hz was used for UUI; and
Kots 2 K/50 Hz, for SUI The previous parameters
were used interchangeably for MUI; that is, they
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received current with a frequency of 10 Hz (UUI) in
one week and of 50 Hz (SUI) in the other.

Data analysis was performed using the statistical
software SPSS 11.0. Data distribution was assessed
using the Kolmogorov-Smirnov test. The before-and-
after comparison was performed using the paired t test
for variables with normal distribution and Wilcoxon
signed-rank test for asymmetric variables. The
association between variables was examined using
the Spearman’s rank correlation coefficient. A value
of P<0.05 was considered significant.

Results

The demographic and clinical characteristics of the
82 patients are shown in Table 1. Half of the patients
had between two to four pregnancies, and there were
two nulliparous women in the total sample.

The patients performed on average 13.64 physical
therapy sessions (range: 5-15).

Table 1. Sample characteristics.

Variables Total (n=82)
Age (years) 55.1+10.9
Married* 62.2
Complete or incomplete primary education* 59.7
Residing outside POA* 62.4
Type of incontinence*

MUI 52.4

SUl 36.6

Uul 11.0
Duration of incontinence (years)

Median (interquartile range) 6.0 (3.0-10)
Loss in jets and drops* 75.1
Pregnancies (number)

Median (interquartile range) 3 (2-4)
Type of delivery

Normal (number of women) 67

Cesarean (number of women) 26
Episiotomy* 65.2
Prolapse* 56.8
Menopause* 82.1
Constipation* 324

*Data presented as n(%) MUI: mixed urinary incontinence; SUI:
stress urinary incontinence; UUI: urge urinary incontinence; POA:
Porto Alegre, Brazil.



Regarding the results of the PFM function
evaluation (Table 2), no statistically significant
difference was found in the two measurements
performed using the perineometer, while the post
physical therapy intervention measurements by the
bidigital maneuver yielded significantly higher values
than the initial ones (P<0.01).

After the intervention, 88.9% of the patients
reported being continent or satisfied with the
treatment (Figure 1). In comparing the distribution
between the type of incontinence and the patients’
satisfaction, no statistically significant association
was found (p>0.05), indicating an independent
relationship between both variables. However, the
frequency distribution demonstrates that 60.0%
(n=18) of 30 patients with SUI reported being
satisfied, whereas 30.0% (n=9) reported being
continent. Approximately 48.6% (n=17) of the
patients with MUI reported being satisfied, and 37.1%
(n=13) reported being continent. Continent patients
predominated (71.4%; n=>5) in the group with UUL

The values observed in the perineometry were
associated with the bidigital test measurements
(Table 3), wherein the correlations (before=0.57;
after=0.59) were positive and statistically significant
(P<0.001).

Discussion

The results observed demonstrate that the most
prevalent form of UI was mixed urinary incontinence
(52.4%), followed by SUI (36.6%). These results
corroborate data published by Figueiredo et al.’,
who also evaluated women from the Brazilian
public health system in a similar age group as the
participants of this study. In contrast, Isherwood and

Table 2. The values of perineometry and bidigital tests obtained
before and after the physical therapy intervention.

Assessment period

Measurements
Before After

Perineometry

dMei?;lt;_; ;tandard 40.6+24.1 41.7+£25.4 0.098*

Minimum - Maximum 4-100 9-100
Bidigital test

Median (interquartile) 4(3-5) 4 (4-5) <0.001§

Minimum - Maximum 0-5 1-5

Physical therapy intervention in urinary incontinence

Rane!® reported a higher prevalence of SUI This
discrepancy between results is most likely explained
by those researchers’ recruitment of patients who
exhibited urine loss due to stress and a lower age
group than the present study patients.

We have also observed in our study that 50% of
the subjects exhibited a time of incontinence ranging
from three to ten years, corroborating the finding by
Lewis®, who reported that 75% of the 827 women with
Ul in their study took approximately three years to
seek medical attention and physical therapy. Women
with mild and moderate degrees of incontinence do
not seek help, nevertheless, the search for treatment
increases in the post-menopausal, when the degree of
urinary loss increases®. However, the long period of
time between the onset of urinary loss and the search
for help not only results in worsening of the loss itself
but also of the patients’ quality of life. According to
different authors, many women are unaware that Ul

70 - 66.7

526

% of patients
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Figure 1. Distribution of the type of urinary incontinence with
respect to patients’ treatment satisfaction. SUI: stress urinary
incontinence, UUL: urge urinary incontinence and MUI: mixed
urinary incontinence.

Table 3. Relationship between results of the bidigital test and of
perineometry obtained in the assessments performed before and
after the physical therapy intervention.

Perineometer
Bidigital Before After
test Coefficient Coefficient
(ry* P (ry*
Before 0.569 <0.001 0.468 <0.001
After 0.364 0.001 0.591 <0.001

*Student t-test for paired samples; §: Wilcoxon test.

*Spearman’s correlation coefficient.
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is treatable and consider it a natural result of the aging
process*®. Such findings may explain the delayed
search for a treatment for Ul observed in this study
and in that by Lewis®.

In the present study, approximately 32% of the
subjects reported constipation. Constipation may
stimulate bladder receptors, which may reduce its
contractility and cause incomplete bladder emptying,
a common complaint among women with UI®.
Therefore, the importance of treating constipation
alongside the treatment for Ul is clear because the
risk for all types of Ul increases with constipation®..

In our study, 75.1% of the subjects reported urine
losses in drops and jets. A similar result was found
by Figueiredo et al.”, wherein 46% of the women
reported losses in jets, and 28% reported losses in
drops. Given that the urinary loss volume in SUI is
usually small (droplets), this fact could explain the
results of our study since most of the patients had a
diagnosis of SUI and MUI. The literature emphasizes
that the greater the volume of urine loss, the greater
the negative effects on patient’ lives.

According to Neumann and Morrison?,
improvement in muscle function resulting from the
conservative treatment of Ul leads to a better pelvic
viscera positioning, which may lead to a reduction
in the mass present inside the vaginal canal, thereby
causing a reduction in the size of the prolapse, which,
in turn, may lead to lower readings recorded by the
perineometer in the post-treatment period. This
finding may explain the fact that, despite a significant
difference observed in the values of the bidigital
maneuver and the patients’ reports of having achieved
continence, there was no statistically significant
difference between the perineometer measurements
obtained before and after therapeutic intervention, as
56.8% of subjects in the present study had prolapse.

Hundley et al."" compared the use of perineometer
with the bidigital maneuver in the evaluation of PFM
function and reported similar levels of reproducibility
and a strong linear correlation (0.66>r<0.71) between
the two measurements used. In our study, although
the reproducibility was not examined because of its
design, the correlation coefficients obtained were
similar (0.57>r<0.59). Hundley et al.'! also reported
a greater interobserver variability in the data obtained
using the bidigital test. Due to this finding, in the
present study all volunteers were examined by the
same researcher at the initial and final phases of
the treatment. This methodological precaution is
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particularly important as it has been shown that the
final ratings from assessments performed by different
evaluators presented significant differences®.
Although the Royal College of Obstetricians and
Gynecologists (RCOG) reports that the use of PFM
digital assessment still lacks scientific evidence,
their expert advice is that the determination of
the contractile capacity of the PFM may direct
treatment decisions and that this assessment can
be used to determine the effect of physical therapy
intervention®. Furthermore, perineometry, regarded
as the most objective measure, exhibits similar levels
of reliability and accuracy if the measurements
are conducted by the same observer on different
occasions and if all observers are trained to conduct

the measurements'’

, albeit at a much higher cost. The
cost of the device (R$ 880.00) and its maintenance, as
well as the longer time and greater labor involved in
the process, must be considered, with the exception
of the expenses common to both methods (gloves,
lubricant and condom). Therefore, the results of
the present study and those from previous studies
reported in literature!’' confirm the clinical use
of the bidigital maneuver because it is a making it
the instrument of choice for use in public health for
determining the contractile capacity of the PFM,
which guides the physical therapy treatment and the
effect of this intervention.

There are several indications in the international
literature regarding the frequency and length of
treatment sessions for UL In our study, we performed
a single, weekly session of treatment because most
subjects lived in the State hinterland and were
dependent on free public transportation and/or could
not afford to bear the costs of travel to our unit more
times per week. Bo et al.** indicate daily sessions of
electrical stimulation for 30 minutes and 12 series
of contractions for the pelvic floor. The RCOG?
suggested three months of exercises repeated three
to four times daily and, if necessary, application of
electrical stimulation two to three times per week,
lasting 15 to 30 minutes. However, the results of the
present study demonstrate that satisfactory gains may
be reached through sessions of much shorter duration
and lower frequency: this study’s subjects attended
an average of 13.6 weekly sessions, with ten minutes
of electrostimulation and approximately 15 minutes
of kinesiotherapy, with no indication for additional
exercises. Despite the lower frequency and shorter



duration of the treatment program of the present
study, the success rate was similar to that obtained
in other studies: 88.9% of subjects reported being
continent or satisfied with the treatment undertaken,
requiring no other type of additional treatment. These
results corroborate those found by Herrmann et al.,
who reported cure or improvement in 81.7% of
the women with UI following treatment. Other
authors reported a cure rate of 84% in women with
different types of Ul after training the pelvic floor'®2.,
Therefore, the success rate in the present study
falls within the success rate ranges described in the
international literature, despite the lower frequency
and shorter duration of treatment sessions.

In our study, we found that the success rate
varied among the different types of UI, as has been
described in previous studies*?®. Approximately 90%
of the 30 patients with SUI reported being satisfied
or continent. This result is similar to that found by
Barroso et al.”, wherein 88% of the women with SUI
reported cure or satisfaction with the result reached.
Approximately 80% of the patients with MUI treated
with electrical stimulation were satisfied in a study
conducted by Amaro et al.?®. Superior results were
found in the present study, wherein 86.1% of patients
reported being satisfied or continent.

Seven of the nine patients with UUI in the present
study completed the study reaching continence,
whereas another study on women with the same type
of Ul reported lower success rates, with a reduction
of episodes of urinary urgency in 52.4% of patients
who performed electrical stimulation and in 57.1% of
patients who performed perineal exercises®.

These high success rates obtained with the
conservative treatment of Ul explain the position of
the RCOG?® in suggesting that the primary surgical
treatment for UI should only be considered when
conservative treatment fails or if the patient declines
to perform it. Thus, given the high success rates
obtained with the conservative treatment, it becomes
the first indication in the treatment of UI. The pelvic
floor exercises are a low-cost, low-risk treatment and,
when necessary, may include transvaginal electrical
stimulation, as seen in this study, with proven efficacy
even when conducted in short weekly sessions.

Significant technological resources will not
be required to implement this treatment program
in public health units; instead, it will require the
presence of a physical therapist trained to conduct the

Physical therapy intervention in urinary incontinence

evaluation and correct treatment for such dysfunction.
The implementation of this program would meet the
National Policy on Primary Care (Politica Nacional
de Atencdo Basica) and the principles and guidelines
of the National Policy for Comprehensive Healthcare
for Women (Politica Nacional de Aten¢do Integral
a Sadde da Mulher)". Furthermore, this treatment
program would avoid the patients’ travel from the
interior of the state to the capital and its inherent costs,
as occurred with 62.4% of the present study subjects,
who had to be directed to a reference unit specialized
in that treatment to successfully conduct a simple
treatment that could be held in their home town.

Considering the possible abnormal and harmful
functioning that this condition brings to health and
quality of life of those who are affected by it*, the
results observed in this study clearly reinforce the
need to conduct preventive studies on UI, as well
as the implementation of a strengthening pelvic
floor exercise program for pregnant women and all
other women. Thus, based on the results found in
this study, the physical therapy treatments proposed
could easily be implemented within the primary
healthcare system, given its low complexity, the low
cost of the bidigital test and treatment, and the high
success rate reached. The treatment could be started
with PEM exercises, which could be developed in
groups, subsequently adding transvaginal electrical
stimulation if necessary. Therefore, the cost and
length of sessions could be even further reduced.

In conclusion, a treatment program with short-
duration, weekly sessions resulted in the increase in
pelvic floor muscle function and urinary continence
or satisfaction with treatment for most women
studied. The bidigital maneuver exhibited better
results than the perineometer in detecting increased
muscle function and continence resulting from the
outpatient physical therapy.
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