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Abstract
Introduction and hypothesis Pelvic floor muscle training
(PFMT) is considered to be the first-line treatment for
female stress urinary incontinence (SUI). There are few
studies that have tested the efficacy of unsupervised PFMT.
The aim of this study was to compare the effectiveness of
intensive supervised PFMT to unsupervised PFMT in the
treatment of female SUI.
Methods Sixty-two women with SUI were randomized to
either supervised or unsupervised PFMT after undergoing
supervised training sessions. They were evaluated before
and after the treatment with the Oxford grading system, pad
test, quality of life questionnaire, subjective evaluation, and
exercise compliance.
Results After treatment, there were no differences between
the two groups regarding PFM strength (p=0.20), Interna-
tional Consultation on Incontinence Questionnaire-Short
Form score (p=0.76), pad test (p=0.78), weekly exercise

compliance (p=0.079), and subjective evaluation of urinary
loss (p=0.145).
Conclusions Both intensive supervised PFMT and unsu-
pervised PFMT are effective to treat female SUI if training
session is provided.

Keywords Pelvic floor . Pelvic floor muscle training . Stress
urinary incontinence . Quality of life

Introduction

The International Continence Society (ICS) defines stress
urinary incontinence (SUI) as involuntary urine leakage
upon effort, exertion, sneezing, or coughing [1]. SUI is the
most common type of urinary incontinence (UI) and is
reported by approximately 50% of incontinent women [2].
SUI can affect women of all ages and has an overall
prevalence of 10-30% in girls and women between the ages
of 15 and 64 years [3]. Despite the scarce research data
available in Brazil, prevalence is estimated to be around
35%, but only 59% of the affected women seek medical
support [4]. SUI is a distressing disorder that has a major
impact on a woman’s quality of life, interfering with social,
professional, and family activities [5].

Pelvic floor muscle training (PFMT) constitutes a low-
cost conservative treatment, which is currently regarded as
the first-line treatment for women with SUI [6]. Success
rates of 56-75% have been reported [7, 8]. PFMT leads to
hypertrophy of muscle fibers, enhanced cortical awareness
of muscle groups, strengthening of connective tissue in the
muscles, and more effective recruitment of active motor
neurons. It has been suggested that increasing the power
and tone of the pelvic floor muscles leads to permanent
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elevation of the levator plate to a higher resting position
inside the pelvis, thereby 'lifting' the pelvic viscera and
restoring normal reflex activity and other protective
continence mechanisms [9]. PFMT is effective and repre-
sents the least invasive option for treating SUI. Also
important is the absence of side effects associated with
pelvic floor exercises; thus, these exercises are the only
method with no restrictions for any patient [10].

Success with PFMT is hampered by non-adherence,
which is related to factors such as inability to contract the
pelvic floor muscles and lack of motivation [11]. Thus
under supervision by a physical therapist, PFMT has the
potential of improving adherence to training and has been
demonstrated to be more effective when compared to
unsupervised PFMT [12–17].

However, some studies evaluating unsupervised PFM
training did not assess the patient’s ability to contract the
PFM before prescribing the exercises [13, 17]. Other
studies investigated the ability to contract the PFM with a
1-h demonstration program followed by one supervised
session [14, 15]. As the patient’s perception of the ability to
contract the PFM can influence adherence to training, this
approach could have changed the results.

Considering the high prevalence of UI together with the
high costs of treatment and the low socioeconomic level of
some countries, the investigation of the efficacy of
unsupervised programs is relevant both to the health system
and to symptomatic women because such programs demand
less time and money. Therefore, we designed a study to
compare the effectiveness of PFMT that is intensively
supervised by a physical therapist to unsupervised PFMT in
the treatment of SUI.

Materials and methods

From March 2006 to October 2007, women with confirmed
urodynamic stress urinary incontinence were selected to
participate in this randomized trial. The study was
conducted following the Ethical Research Ethics Commit-
tee guidelines of the Federal University of Minas Gerais
including an informed consent provided by all patients
involved in the investigation.

A standardized assessment at enrollment included a
urogynecological history, urodynamic study, quality of life
questionnaire (International Consultation on Incontinence
Questionnaire-Short Form; ICIQ-SF) and 24-h pad test.
Subjects were required to have urodynamic stress urinary
incontinence with Valsalva leak point pressure more than
60 cm/H2O and no detrusor overactivity. All subjects had
predominant symptoms of SUI with an average of at least
three stress incontinence episodes per week. Additional
major exclusion criteria included chronic neurological or

muscular diseases, abnormal genital bleeding, genital
prolapse at stage ≥2 of POP-Q [18], active genitourinary
tract infections, pregnancy, and women who preferred
surgery. Patients with intrinsic sphincter deficiencies as
identified by Valsalva leak point pressure ≤60 cm H20
measured in the sitting position with a volume of 250 ml in
the bladder were also excluded from the study.

Once enrolled by a physician investigator, patient groups
underwent supervised training sessions. In the first session of
training, to allow the participants to learn how to perform
muscle contraction and encourage conscious pre-contraction
in physical stress situations, a urogynecology physiothera-
pist provided subjects with instructions on anatomy and
PFM function. Both groups were taught to contract the
pelvic floor muscles correctly, and success with contracting
the muscle was assessed by vaginal palpation. All partic-
ipants were encouraged to contract the PFM as strongly as
they could. After the first session, the physiotherapist trained
the patients in the study protocol, which consisted of ten
contractions held for 6 s and relaxing for 12 s in the
following positions supine, lateral, sitting, and standing
totaling 90 contractions.

Seventy-eight patients were initially selected; of these,
16 were excluded from the study. Five of the excluded
women were eliminated because they were not able to
perform correct pelvic floor contraction or were graded <2
by the Modified Oxford Scale. The other 11 patients
declined to participate in the study.

Once proper contractions were confirmed, the remaining
62 women were randomly assigned to two distinct groups:
supervised PFMT group and unsupervised PFMT group.
Allocation of the groups was undertaken using a computer-
generated random number generator. Two women in the
supervised PFMT (6%) and one (3%) woman in the
unsupervised PFMTwere unable to comply with the treatment
or return visits and were subsequently excluded.

Treatment protocol

The duration of the PFMT protocol was 8 weeks and
maximum PFM contraction was required in both horizontal
and vertical positions. In the first week, 90 contractions a
day were performed, and in the following 7 weeks, 180
contractions a day were performed. The contraction time
prescribed for both groups was the same: 6 s of sustained
contraction and 12 s of PFM relaxation. At least nine
exercise series were performed. The degree of difficulty
varied according to the patient’s position: lying on the back,
on the side and face down, sitting, and standing.

The supervised PFM training group did the PFMT in a
group with two weekly sessions of 50 min each and was
aided by verbal instructions given by a physiotherapist.
Participants were instructed to perform the protocol daily at
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home and received figures containing the positions as well
as the number of contractions and the sustaining times.
They were encouraged to observe the frequency at which
they performed home exercises because this information
would be collected after treatment.

The unsupervised PFMT group followed the same
protocol as the supervised PFMT group. However, exercises
were performed solely at home on a daily basis for a period
of 8 weeks without supervision by a physical therapist.
These participants were only aided by figures containing
positions as well as contraction number and sustaining time.
They were also instructed to contract the PFM as strongly as
possible. Adverse events and adherence to all treatments
were registered in a training diary updated by the physical
therapist in charge of the sessions during each clinic visit.

Outcome measurements

At the initial visit, all subjects underwent a complete
medical history and physical examination, including eval-
uation of the function of the pelvic floor using the Oxford
grading system and a 24-h pad test [15, 19]. The Oxford

grading system consists of digital palpation during a
maximal voluntary contraction and evaluates muscle
strength. Based on this score, the patients are then classified
in grades ranging from 0 to 5 (Fig. 1) [19]. All study
subjects were also asked to complete the validated ICIQ-SF
[20]. The ICIQ-SF consists of three items (“Frequency”,
“Amount”, and “Impact”) plus a group of eight questions
related to the type of UI, which are not part of the
questionnaire score. The only purpose of the eight ques-
tions is to provide a description and to serve as a guide to
the type of urinary incontinency. The total score is the sum
of the first three items and ranges from 0 to 21 points. A
score of 21 represents the worst possible quality of life, and
0 represents the best possible quality of life [20]. Methods,
definitions, and units conformed to the standards proposed
by the International Continence Society [1].

The primary outcome measurement was objective
improvement or cure of stress incontinence based on a
negative 24-h pad test (<2 g in weight). Secondary outcome
measurements included ICIQ-SF and pelvic floor muscle
strengthening. A subjective SUI cure was measured by a
simple question about how the patient felt about her
incontinence problem after treatment. The response options
available were “cured”, “better”, “unchanged”, or “worse”.

Statistical analysis

Statistical analyses were conducted using a statistical analysis
package (SPSS 16.0 Inc., Chicago, IL, USA). A pilot study
was conducted with ten patients in each group to establish the
sample size. The sample size allowed a difference of 2.9
points in quality of life with a standard deviation=4.35, β=
0.20, α=0.5. Considering a power test of 80% and a
significance level of 5%, we concluded that the sample size
should be 60 patients with 30 in each group. To test the normal
distribution of data in each group, the Shapiro Wilk test was
used. Comparisons between groups were performed using the

Grading Description 

0 No discernible PFM contraction 

1 A very weak PFM contraction 
 

2 A weak PFM contraction 

3 A moderate PFM contraction 

4 A good PFM contraction 

5 A strong PFM contraction 

Fig. 1 Modified Oxford grading scheme

Table 1 Baseline’s characteristics of the patients with SUI treated with supervised PFMT or unsupervised PFMT

Variables Supervised PFMT (n=29) Unsupervised PFMT (n=30) P (95% confidence level)

Age 51.2 (9.4) 48.1 (7.7) 0.16 (−1.27 to 7,46)

BMI (kg/m−2) 28.5 (4.5) 26.6 (3.8) 0.08 (−0.25 to 3.99)

Weight of babies (kg) 3.4 (0.6) 3.5 (0.5) 0.70 (−346.2 to 233.6)

Education (years)a 3.2 (1.2-8.0) 2.8 (1.5-8.5) 0.04

Parity (number of deliveries)a 3.0 (2-5) 3.0 (2-3) 0.31

Duration of symptoms (months)a 60.0 (12-120) 60.0 (30-120) 0.85

Leak point pressure (cm/H2O)
a 124.0 (100-151) 126.0 (108-148) 0.56

Number of sessions performed before randomizationa 3.0 (2-3) 3.0 (2-3) 0.40

Comparisons between groups were performed by Mann-Whitney or student t tests. Data are expressed as mean (SD)

SUI stress urinary incontinence, PFMT pelvic floor muscle training
a Data are expressed as median (interquartile ranges)
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Student’s t test (age, body mass index (BMI), and infant birth
weight), Mann-Whitney test (education, parity, duration of
symptoms, leak point pressure, number of sessions per-
formed before the protocol, PFM strength, quality of life,
amount of urine loss, and weekly exercise compliance), and
chi-square test (subjective evaluation of urinary loss) as
appropriate. The level of significance was set at p<0.05.

Results

At baseline, there were no significant differences between
the groups in terms of demographics, clinical character-
istics, or outcome measurements such as age, BMI, parity,
duration of symptoms, vaginal deliveries, weight of babies,
pad test, impact of symptoms on quality of life, Valsalva
leak point pressure, voiding diary, or muscle strength
(Tables 1 and 2). The only difference between the general
characteristics of the groups was education level. This
variable was assessed considering the number of years the
women attended school. In the supervised group, the
patients had more years of school.

Primary outcome measurement

There was a significant decrease in the pad weight in both
groups (Table 2). There was no significant difference
between groups (p=0.78). A negative pad test was observed
in 36.6% of subjects in the supervised PFMT group and in
34.5% of patients in the unsupervised PFMT group.

Secondary outcome measurements

Results of the ICIQ-SF are shown in Table 2. After 8 weeks,
the quality of life increased significantly in both groups. No
significant difference was identified between groups (p=
0.57; Table 2).

Subjectively, 70% and 69% of the women in the
unsupervised and supervised treatment groups, respectively,
claimed to be satisfied and did not desire a different
treatment after the 8-week study treatment period. The
subjective evaluation of urinary loss was also similar
between groups after treatment (p=0.145; Fig. 2).

In both groups, there was significant improvement in
muscle strength as measured by the Oxford scale, before
and after treatment (Table 2).

The weekly exercise compliance did not differ between
supervised and unsupervised PFMT groups (p=0.079). In
the present study, compliance with weekly home exercises
was similar in both groups with a frequency observed of
four times a week for the supervised PFMT group and five
times a week for the unsupervised PFMT group. The
prescribed frequency for home treatment was seven times a
week for both groups.

Groups of treatment p value

Supervised PFMT (n=29) Unsupervised PFMT (n=30)

Baseline PFM strengtha 2.0 (2.0-3.0) 2.0 (2.0-3.0) 0.71

Final PFM strengtha 3.0 (3.0-4.0) 3.0 (2.0-4.0) 0.20

p value 0.001 0.001

Baseline quality of life 14 (9-16) 14 (10-16) 0.88

Final quality of life 8 (6-12) 8 (5-13) 0.76

p value 0.001 0.001

Baseline pad test (g)a 4.5 (3.0-15.7) 9.3 (3.3-36.1) 0.37

Final pad test (g)a 3.2 (1.2-8.0) 2.8 (1.5-8.5) 0.78

p value 0.01 0.001

Weekly exercise compliance 4.0 (2.0-6.5) 5.0 (2.0-6.0) 0.079

Table 2 Outcome measurements
at baseline and at 8 weeks after
treatment

Data are categorized by treatment
groups and inter-group compari-
sons at baseline and at the end of
the study. Comparisons between
groups were performed by the
Mann-Whitney test. Data are
expressed as mean (SD)

SUI stress urinary incontinence,
PFM pelvic floor muscle, PFMT
pelvic floor muscle training
a Data are expressed as median
(interquartile ranges)

Fig. 2 Subjective evaluation of urinary loss of the patients with SUI
treated with supervised PFMT or unsupervised PFMT. Note: SUI stress
urinary incontinence; PFMT pelvic floor muscle training. Comparisons
between groups were performed using the chi-square test
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Discussion

In this study, unsupervised individual home training was
shown to be as effective as PFMT under supervision for the
short-term treatment of female SUI. We observed improve-
ments in PFM strength, symptoms impact on QOL, amount
of urine loss and subjective evaluation of urinary loss in
both groups, and there was no statistical difference between
the groups in those variables.

Our findings do not agree with our initial expectation of
better results for the supervised group and with other
studies [13, 14]. Bo et al. found that after PFMT 60% of the
supervised group and 17.3% of the home-exercise group
reported to be continent or almost continent (p<0.01), only
the supervised group demonstrated significant reduction in
urine loss on the pad test. The authors concluded that the
results of PFMT for female SUI are highly dependent of the
frequent supervision by a therapist [13]. Konstantinidou et
al. compared the effect of group PFMT under intensive
supervision to that of individual home application of the
same set of exercises. They found a significant benefit in
favor of supervised pelvic muscle training, although
significant improvements were noted in both groups [14].

We believe that our results are different because both
groups underwent supervised training sessions before
randomization. We decided to do training sessions to make
the sample as homogenous as possible when the study
began to decrease problems related to adherence of
treatment. It is well known that the reasons why treatment
fails and patients abandon treatment include inability to
perform the exercises and incorporate them into their
routine as well as lack of knowledge of PFM therapy
[11]. Therefore, during the training sessions, we gave
explanations and answered questions about the anatomy
and physiology of the lower urinary tract. We corrected
inappropriate contractions and we motivated and enhanced
adherence to treatment. As demonstrated in our outcome
measurements, the weekly exercise compliance did not
differ between the groups in our study.

The amount of urine loss assessed by the pad test showed
significant reduction in both groups. The pad test was
negative in 36.6% of subjects in the supervised PFMT group
and in 34.5% of patients in the unsupervised PFMT group.
Our results are in agreement with reports in the literature,
which have shown expected rates of cure/improvement in the
short-term range from 27% to 90% [15, 21]. Most studies
fail to report cure and improvement rates separately, and it is
likely that improvement in symptoms is a more common
outcome than complete dryness.

ICIQ-SF, which was used in this study, is a validated
questionnaire and is recommended by ICS for clinical
research due to its high confidence level. All of the studied
patients had improvements in quality of life that did not

differ between the groups. One of the important aspects
analyzed was the patients’ self-reported improvement.
Patients’ self-assessment of their condition is considered of
primary importance. Subjectively, 70% and 69% of the
women in the unsupervised and supervised treatment groups,
respectively, claimed to be satisfied. These data are similar to
previous reports. In randomized controlled trials, 70% of the
patients reported improvement in SUI after PFMT [6].

The limitations of our study are short follow-up time and
the analysis of pelvic floor muscle function and strength. A
valid and reproducible measurement is very difficult to obtain,
although objective evaluation such as perineometry and
transperineal ultrasound should help us understand the
correlation between pelvic floor muscle strength and urine
loss [22, 23]. The use of a scale based on the sensitivity of
fingers introduced in the patient’s vagina during the contrac-
tion of the pelvic muscles (digital palpation) is a very common
procedure in diagnosis and analysis of urogynecological
dysfunctions. Despite its subjective nature, the modified
Oxford scale is a useful diagnostic tool; additionally, it is
cheap and very simple to perform. However, it is strongly
dependent on training and experience [24].

According to a Cochrane review, PFMT should be
recommended in first-line conservative management pro-
grams for SUI [6]. Our results are very important because
we demonstrated in a randomized control trial that for
patients with SUI the first choice of treatment can be a
conservative treatment in their home without the supervi-
sion of a physiotherapist. Of course, patients must have
some sessions with a physiotherapist to learn how to
correctly contract the PFM. Unsupervised therapy has the
advantages of low cost to the public health system and to
the patient, it increases the number of women who can
benefit from the treatment and women can easily adapt the
treatment to personal circumstances.

In conclusion, supervised pelvic floor muscle training
and unsupervised pelvic floor muscle training appear to be
equally effective for improving female SUI if training
session is provided.

Conflicts of interest None
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