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Background: Urinary Stress Incontinence (SUI) is the most common type of
urinary incontinence among the young and middle-aged women, which occurs
due to weak pelvic floor muscles and urethral sphincter in addition to many
other factors. The objective of the research was to assess the effect of biofeedback
versus functional electrical stimulation in the treatment of SUI.
Methods: In this study, 30 married women affected by SUI were selected
randomly. The participants were divided into two equal groups and treated
during 15 weeks with 1 session per week. The changes in SUI severity and their
satisfaction were assessed by ICIQ-SF Questionnaire, and the rate of urine
leakage was measured by applying Pad Test. Data were recorded and analyzed
using SPSS Version 19 software. Specifically, Paired t-test, Independent t-test,
and Mann-Whitney test were utilized.
Results: The results revealed that the mean quantity of urinary leakage, maximal
PFM force, and ICIQ Score did not have significant differences in both groups
(P>0.05). However, there was a significant difference between biofeedback and
FES group post-treatment regarding the quantity of urinary leakage (P<0.05).
Patients in the biofeedback group expressed more satisfaction and improvement
than those in the FES group.
Conclusion: Both treatment methods were effective in the treatment of SUI.
However, biofeedback proved to be superior in reducing the quantity of urinary
leakage. Further, because of a higher degree of patients’ subjective satisfaction
and improvement with biofeedback, this method of treatment is recommended.
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Introduction
The most common urinary incontinence among
women is stress urinary incontinence. There are many
etiologies related to stress urinary incontinence. Among
them, weak pelvic floor muscles and urethral sphincter
insufficiency are considered to be the major factors.
Urinary incontinence refers to an inability to prevent
urine leakage during heavy activities such as exercise,
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sneezing, and even coughing. Urinary incontinence may
have major effects on a woman’s quality of life and
their health, and could result in mental-social disorders
such as depression, lack of self-confidence, limitation
in daily life activities, and feeling of worthlessness. [14]. Around 10 to 30% of women aged between 15 and
46 as well as 50% of people living in nursing homes
in central regions are affected by urinary incontinence
[5]. Although most aged women (more than 65 years)
complain about urinary incontinence, the issue is more
problematic in younger women [6]. The major methods
for urinary incontinence treatment are surgical and
conservative treatments along with some changes in
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lifestyle. Since there is a 10 to 40% potential risk of
recurrence of SUI after surgical interventions, and due
to the high costs of surgery and its possible side effects,
conservative treatments are more common. Among
these conservative methods for handling SUI, for many
years exercise-based treatments on pelvic floor muscles
(PFM), presented by Kegel in 1948, has been considered
as one of the effective methods for preventing and
improving SUI [7]. The main aim of the conservative
treatments is strengthening the weak pelvic floor
muscles to maintain urethral closure pressure, which has
been recommended as the first-line treatment. Overall,
we can point to non-surgical treatments of SUI as drugbased interventions and rehabilitation interventions such
as Kegel exercise, biofeedback, functional electrical
stimulation (FES), and bladder training. Clinical
biofeedback as a treatment could help patients learn to
increase or decrease the muscle contractions voluntarily
and control the urine. Researchers note that biofeedback
provides the opportunity for patients to maintain
the proper electrophysical responses of pelvic floor
muscles in accordance with audiovisual signals [8-13].
FES induces the pelvic floor innervation and contracts
paralyzed muscles for creating functional movements
[14]. There have been many studies for comparing the
effectiveness of various rehabilitation methods and
conservative treatment methods on pelvic floor muscles
strengthening and improving SUI. Due to availability,
low cost, lack of side effects, and clinical preferences, we
selected biofeedback and FES as two effective methods
for improving SUI. Additionally, the small number
of studies in this area guided us to assess the effect of
biofeedback versus FES in the treatment of SUI.
Methods
The type of this study was a clinical trial with an IRCT
code of 43362. Thirty married female patients with SUI
who met the inclusion criteria were selected randomly and
visited by a urologist. The inclusion criteria were defined
as the ability to adequately retain the vaginal probe and
to cooperate with the study protocol, and the ability to
understand randomization and finally to give informed
consent. Exclusion criteria included pelvic organ
prolapse of grade II or greater, detrusor instability, extra
urethral incontinence, inability to perform a voluntary
pelvic floor contraction, pregnancy, breastfeeding, pelvic
malignancy, cardiac pacemaker, diagnosed neurological
conditions, diabetes, and evidence of vaginal or urinary
tract infection verified by a urologist.
After history taking, physical examination, urinalysis,
and urodynamic study, the patients were referred to
Physical Medicine and Rehabilitation Department of
the Kashani Hospital of Isfahan Medical University.
They were divided randomly and evenly into two
groups (Biofeedback group and FES group) (n=15). The
mean age of participants in the biofeedback group was
41.2±2.5 and 39.6±3.6 for participants in FES group.
Note that none of them had undergone a rehabilitation
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program for their SUI. Two patients in the biofeedback
group and one patient in the FES group had a previous
history of anti-incontinence surgery. Additionally, the
mean number of successful pregnancies and delivery
was 2.1±0.5 for participants in the biofeedback group
and 2.6±0.6 for those in the FES group. For the
subjective evaluation of treatment changes in terms of
incontinence severity, the amount of urinary leakage
and discomfort, ICIQ-SF questionnaire was used.
The ICIQ-SF questionnaire includes 6 questions;
at the end of the 5th question, the ICIQ Score can be
determined. Answers to the questions were given a
score from 0 to 10. The last question was related to the
patient’s improvement. The reliability and validity of
the Persian version of ICIQ-SF had also been already
verified [15]. Objective changes in incontinence were
also evaluated using pelvic floor muscle (PFM) force
through the biofeedback training and using pad tested
for quantity of urinary leakage. In the biofeedback
group, the patients received special training from a
physiatrist and were told to pay attention to the monitor
while they are performing the exercise. The FES group
received periodic electrical stimulation [16] at 50 Hz
frequency and 300 µs pulse width. Both groups were
asked to do the same Kegel exercises at home every day
and received treatment for 15 min per session, 1 session
per week for a total period of 15 weeks [17]. Note that
both the examiner and subjects were not blind to the
study and none of the subjects were excluded from the
study. Data were recorded and analyzed using SPSS
Version 19 software. Since the normal distribution
of data was tested using Kolmogorov-Smirnov test,
Paired t-test and Independent t-test were used for the
quantity of urinary leakage, Maximal PFM force, and
ICIQ-SF Score. Mann-Whitney test was employed
for investigating the magnitude of patients’ subjective
satisfaction and improvement.
Results
The within-group comparison after treatment showed
that the maximal PFM force in the biofeedback group
and FES group increased significantly (P<0.05), while
the changes in the severity of SUI and quantity of urinary
leakage decreased (P<0.05).
On the other hand, the mean quantity of urinary
leakage, maximal PFM force, and ICIQ Score did not
have significant differences in both groups (P>0.05)
(Table 1). However, there was a significant difference
between biofeedback and FES group post-treatment
regarding the quantity of urinary leakage (P<0.05).
Mann-Whitney test showed the extent of patients’
subjective satisfaction and improvement (0-25%, 2550%, 50-75%, and 75-100%) in both groups (Table 2).
Patients in the biofeedback group expressed more
satisfaction and improvement (as a subjective evaluation)
than those in the FES group (80% of patients in the
biofeedback group improved up to 50%, compared to
46.7% in the FES group) (Figure 1).
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Table 1: Comparing pre- and post-treatment variables in biofeedback and FES group
Variable
Group
Biofeedback
FES
Mean±SD
Mean±SD
Quantity of urinary leakage
Pre treatment
14.6±7.1
17.1±7.1
Post treatment
3.5±2.1
8.3±6.0
Difference
-11.1±5.0
-8.8±1.1
Maximal PFM force
Pre treatment
16.7±7.8
12.8±3.4
Post treatment
45.5±18.2
40.1±13.7
Difference
28.8±10.4
27.3±10.3
ICIQ-SF Score
Pre treatment
9.4±3.8
10.8±3.4
Post treatment
2.8±1.1
3.7±1.1
Difference
-6.6±2.7
-7.1±2.3
*P<0.05; PFM: Pelvic Floor Muscle; ICIQ-SF: International Consultation on Incontinence Questionnaire-Short Form
Table 2: Degree of patients’ subjective satisfaction and improvement in biofeedback and FES groups
Degree of patients’ subjective Satisfaction and
Groups
Improvement after treatment
Biofeedback
n
%
0-25%
1
6.7
25-50%
2
13.3
50-75%
3
20
75-100%
9
60

FES
n
3
5
1
6

P value

0.34
0.04*
0.49
0.09
0.36
0.74
0.32
0.26
0.97

%
20
33.3
6.7
40

Figure 1: Frequency of patients’ satisfaction and improvement in biofeedback and FES groups

Discussion
All these cause many women with SUI to seek effective
treatments with no side effects and hospitalization for
their problem so that they could recover faster as they
demand to live their busy and active lives. This in turn
has encouraged clinical physicians to find effective
treatment methods for this condition which compromises
the quality of life of these women. Accordingly, this
study aimed to assess the effect of biofeedback versus
functional electrical stimulation in the treatment of SUI.
PFM exercise is a non-invasive, safe technique, with
relatively fewer side effects. It is recommended as the
first-line of therapy in the management of SUI [18]. PFM
exercise strengthens the Levatorani muscle and the external
urethral sphincter muscle, which is associated with this
form of continence [8-11]. The biofeedback method, which
has gained popularity among clinical physicians recently,
includes PFM exercises and simultaneously allows
JRSR. 2019;6(2)

patients to learn how to contract pelvic floor muscle. As a
result, it treats incontinence more effectively than the PFM
exercise does alone [12, 13, 19].
There are many individual studies on PFM exercise,
biofeedback, and FES as a treatment method of SUI, but
there are is enough research to compare these methods.
Many researchers have reported a success rate of 16%
to 17% using PFM exercise and have acknowledged
its effectiveness [8-11]. Bump et al. [20] found that
25% of the women practiced the Kegel technique in a
way that it aggravated the incontinence, and only 49%
exercised it properly. It is very important to mention
that various factors affect the effectiveness of the PFM
exercise including the severity of incontinence, quality
of communication with patients, awareness of PFM, and
continuing the exercise [10]. Therefore, it is essential to
fully educate patients and encourage their interest in the
treatment as we did in this study.
In 2000, Sung et al. [21] compared FES-biofeedback
65
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versus intensive pelvic floor muscle exercise for
treatment of SUI. The FES-biofeedback group indicated
a greater increase in PFM contractility than the PFM
exercise-alone group. This result is in agreement with
many reports claiming that the cure/improvement rate of
PFM exercise is 20% to 52%, while biofeedback gives a
corresponding result of 54% to 87% [8-13, 22-27].
Meanwhile, in this study we compared two groups
of biofeedback and FES. The results showed that the
maximal PFM force in the biofeedback group and FES
group increased while changes in the severity of SUI
and quantity of urinary leakage diminished. Note that
the mean of maximal PFM force and ICIQ Score did not
differ between groups. However, biofeedback showed
more effectiveness than FES post-treatment in reducing
the quantity of urinary leakage in SUI patients.
Additionally, patients in the biofeedback group
expressed more subjective satisfaction and improvement
than FES group. This may be dependent on several
factors; (a) Unpleasant feeling of electrical stimulation in
the pelvic region in FES group, (b) Patients’ conception
about failure to have personal voluntary control in the
course of their treatment in FES group, (c) Better feelings
of patients and possibly improvement of their self-stem,
and (d) finally constant and correct exercises affecting
the buttock and abdominal muscles and better shaping
these regions cosmetically.
Although these treatment methods may affect the
involuntary urethral muscle contractions, none of
the involuntary muscles were assessed in this study.
So, further study is required to focus on this issue.
Additionally, the research team would like to express
their sincere appreciation to the participants of this study
who made this work possible. No conflict of interest is
also reported.
Conclusion
The results of this study showed that both methods
helped patients learn the correct PFM exercise and
promote continuous practice, even at home. In other
words, both treatment methods were effective in the
treatment of SUI. However, biofeedback proved to be
superior in reducing the quantity of urinary leakage.
The biofeedback method allowed patients to monitor
their PFM contractions and to check whether they were
contracting the correct muscles. This, in turn, encouraged
them to continue their exercise. Finally, because of a
greater degree of patients’ subjective satisfaction and
improvement with biofeedback, this method of treatment
is recommended.
Conflict of interest: None declared.
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