J Korean Med Sci 2000; 15: 303-8
ISSN 1011-8934

Copyright @ The Korean Academy
of Medical Sciences

FES-Biofeedback versus Intensive Pelvic Floor Muscle Exercise for
the Prevention and Treatment of Genuine Stress Incontinence

We undertook this work to compare the treatment efficacies and the changes
of quality of life after pelvic floor muscle (PFM) exercise and the functional elec-
frical stimulation (FES)-biofeedback treatment, both of which are being widely
used as conservative freatment methods for female urinary incontinence. We
randomly selected 60 female incontinence patients who visited our department
and divided them evenly into two groups. They were treated for a period of
6 weeks. The subjective changes in the severity of incontinence and discomfort
in daily and social life were measured using a translated version of the
questionnaire by Jackson. Objective changes of pelvic muscle contraction force
were measured using a perineometer. Pre- and post-treatment maximal pelvic
floor muscle contractile (PMC) pressure and changes in the severity of urinary
incontinence and discomfort of the two groups showed statistically significant
differences (p<0.001). In particular the FES-biofeedback group showed signifi-
cantly increased maximal PMC pressure and a decreased severity of urinary
incontinence and discomfort compared to the intensive PFM exercise group
(p<0.001). In conclusion, FES-biofeedback proved more effective than simple
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INTRODUCTION

Nowadays, profound changes in socioeconomic struc-
tute have caused women to participate mote actively in
the economy and society. As a result, women’s well-being
and health has taken on greater importance. In patticular
female utinaty incontinence is now recognized as a health
ptoblem that has to be propetly addressed (1).

In Korea, public awateness of urinaty incontinence has
also changed. It is no longer viewed as something that
inevitably comes with childbirth and aging, but as a
disease that can be and should be treated.

Among the various treatment methods for female
utinaty incontinence, pelvic floor muscle (PFM) exercise,
which was initially developed by Kegel (2) to strengthen
the pelvic floor muscle and has been proven an effective
physiotherapy, has been recommended as a first-line
treatment. The most important element in PFEM exetcise
is accurate and continuous exercise. Therefore, many
physicians have proposed various methods for effectively
exercising. Clinically, biofeedback therapy, which allows
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patients to see theit PFM contractility and accuracy of
muscle contraction by watching monitors while they are
petforming PEM exetcises, is the most widely used these
days, and many authots have reported vatiable research
results (3-8). We wished to compate the efficacy of these
two majot physiotherapies, and the level of inconvenience
patients felt after treatment. In an effort to determine
which of the two methods is the most effective in terms
of efficacy and patient convenience.

MATERIALS AND METHODS

Subjects

We randomly selected 60 martied female patients who
visited our Department from September 1997 to Sep-
tember 1998, due to female utinary incontinence and
obtained their informed consent to participate in this
study. After histoty taking, voiding diaty, physical exam-
ination, utinalysis, urodynamic study and measurement
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of residual urine, we evenly divided them into two groups
of 30 patients on the basis of treatment methods, i.e.
an intensive PEM exercise treatment group and a FES-
biofeedback treatment group.

Methods

The intensive PFM exercise group was trained to pet-
form the programmed PFM exetcise, according to the
method by Ba (9). Patients teceived special training from
a physiotherapist and were told to follow the ditections
on the exetcise videotape. They were asked to do the
same exercises at home everyday and to visit the incon-
tinence clinic once a week for 6 weeks, to check the
accuracy and intensity of theit PEM contractions. The
FES-biofeedback therapy group teceived FES-biofeedback
treatment for 20 min per session, 2 sessions a week for
a total period of 6 weeks. They were also asked to visit
the incontinence clinic to check the accuracy of their
PFM contractions petiodically. FES-biofeedback consisted
of electrical stimulation and biofeedback alternatively for
20 min. Periodic electrical stimulation was given for 24
seconds at 35 and 50 Hz simultaneously. This was fol-
lowed by biofeedback which was composed of 3 phases
of contraction and lasted for a total of 32 seconds (Elite
compact® model, ECL electromedical, Ligon, France).

For the subjective evaluation of treatment changes in
terms of incontinence sevetity, quantity of urinaty leak-
age and discomfort caused by utinary incontinence, we
used Jackson’s Bristol Female Utinary Symptoms Ques-
tionnaite (10) after translating it into Korean. To com-
pate pre- and post-treatment efficacy, answers to the
questions were given scotes from one to five (1: not a
problem, 2; a bit of a problem, 3; quite a problem, 4;
serious problem, 3; vety setious problem). The mean
scote of each question was compared for the two groups.
Objective changes in incontinence were also evaluated
using a vaginal petineometer, maximal pelvic floot mus-
cle contractile (PMC) pressute and the duration of pelvic
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floor muscle contraction.

Statistical analysis

Data was analysed using a SAS PC program. Severity
of incontinence, mean vaginal contractile ptessure and
maximal vaginal contractile pressure of the two groups
were compared using Schaffe’s multiple comparative

method and ANOVA.

RESULTS

Pelvic floor muscle contraction

Maximal PMC pressure in the FES-biofeedback group
and intensive PFM exercise group were increased sig-
nificantly by treatment (p<0.001 in FES-biofeedback
group; $<0.05 in intensive PFM exetcise group). The
degtee of PMC pressure change was significantly higher
in the FES-biofeedback group than in the intensive PEM
exercise group. The changes of PMC duration wete also
significant for both groups, which showed increased PMC
dutation after treatment. However, thete were no signifi-
cant differences between the two groups (Table 1).

Inconvenience due to urinary incontinence

The FES-biofeedback group showed a statistically sig-
nificant decrease in the quantity and frequency of urine
leakage after treatment compared with the intensive
PEM exetcise group (p<<0.001). The FES-biofeedback
group also showed a significant decrease in the severity
of the incontinence compared with the intensive PEM
exercise group (p<<0.001) (Table 2).

Discomfort due to incontinence teduced significantly
in the FES-biofeedback group, but not in the intensive
PEM exercise group (p<<0.001).

The changing frequency of pads and inconvenience due

Table 1. Effect of PFM exercise of the two groups upon maximal pelvic muscle contractile pressure, and duration of pelvic muscle

contraction
Group
FES-biofeedback Intensive PFM exercise
Mean=SD Mean+=SD

PMC pressure (mmHg) Pre treatment 35485 377172

Post treatment 415+9.8°% 3874787
PMC duration (sec) Pre treatment 16+141 15+05

Post treatment 23+127 22+05%

PMC: pelvic floor muscle contraction

*: Significant difference between FES-biofeedback and intensive PFM exercise (p<0.001)
T 1% Significant difference between pre and post treatment ((p<0.05, Tp<0.01, $p<0.001)
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Table 2. Effect of PFM exercise on the severity and quantity of incontinence between two groups

Symptoms

Group

FES-biofeedback

Mean+SD

Intensive PFM exercise

Mean+SD

Frequency of incontinence
Quantity of urine leakage

Severity of incontinence

Discomfort due to incontinence

Wearing of protection

Discomfort due to wearing of protection

Pre treatment
Post treatment

Pre treatment
Post treatment

Pre treatment
Post treatment

Pre treatment
Post treatment

Pre treatment
Post treatment

Pre treatment
Post treatment

27+13
1.7+1.08
25411
18+09°%
30x1.0
1.8+0.8°%
27+08
1.8+0.8°%
21+ 1

1.6+1.1

19409
134067

22404
204057
23+04
214+057*
24407
21+0.7*
21+07
20+0.7%
1.3+06
1.4+0.6*

1.1+03
12+04*

*: Significant difference between FES-biofeedback and intensive PFM exercise (p<0.001)
T 1% Significant difference between pre and post treatment ((p<0.05, Tp<0.01, $p<0.001)

Table 3. Effect of PFM exercise on the lower urinary symptoms of the two groups

Group
Symptoms FES-biofeedback Intensive PFM exercise
Mean+=SD Mean+=SD
Daily frequency Pre treatment 1.9+0.6 22+0.6
Post treatment 1.8+06" 22+0.6
Nocturia Pre treatment 26+1.1 1.8+0.7
Post treatment 17+08" 1.8+0.6*
Urgency Pre treatment 22+1.3 12+04
Post treatment 1.2+05 1.2+0.4*
Pain Pre treatment 16+0.8 12+05
Post treatment 12+04 1.2+0.5*
Noctural incontinence Pre treatment 1.3£0.8 11+03
Post treatment 0.0+0.2 1.0+0.2
Changing overwear Pre treatment 2111 1.3+0.6
Post treatment 1.6+1.0" 144067
Hesitancy Pre treatment 1.9+0.9 11+0.3
Post treatment 1.3£0.6 1.2+0.4*
Straining while voiding Pre treatment 1.6+1.0 12+04
Post treatment 11+06" 114045
Intermittent voiding stream Pre treatment 1.7+£1.0 12+04
Post treatment 13404 1140585+
Weak voiding stream Pre treatment 15+0.8 12+04
Post treatment 11£0.3 12+0.5%
Retention Pre treatment 1.7£09 12+04
Post treatment 12+05 12+0.5%
Urethral burning Pre treatment 1.0+0.0 1.0+0.1
Post treatment 1.0£0.0 1.0+01
Incomplete emptying Pre treatment 1.3+0.7 1.0+0.2
Post treatment 11£04 1.0+0.2*
Inability to stop midstream Pre treatment 24+1.0 13+05
Post treatment 1.4+05 1.3+0.6*

*: Significant difference between FES-biofeedback and intensive PFM exercise (p<0.05)
T 1% Significant difference between pre and post treatment ((p<0.05, Tp<0.01, $p<0.001)
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Table 4. Effect of PFM exercise on the quality of life of the two groups

Group
Symptoms FES-biofeedback Intensive PFM exercise
Mean=SD Mean=SD
Fluid intake restriction Pre treatment 22+09 19103
Post treatment 201057 1.940.3*
Discomfort due to fluid intake restriction Pre treatment 1.8+1.0 11+03
Post treatment 14+0.77 1.1+0.3*
Problems on daily tasks Pre treatment 1.8+1.0 11+03
Post treatment 1.4+0.7% 1.1+0.3*
Avoidance of places & situations Pre treatment 20%£1.3 14+08
Post treatment 1.4+09° 1.4%0.7*
Discomfort due to avoidance of places & Pre treatment 1.8+1.1 12+04
situations Post treatment 1.3+0.77 12+04*
Interference in physical activity Pre treatment 2111 13x05
Post treatment 1.6+0.8° 1.3+0.4*
Interference in relations with other people Pre treatment 1.7+£1.1 11203
Post treatment 12+0.77 1.1+0.3*

*: Significant difference between FES-biofeedback and intensive PFM exercise (p<0.01)
T 1% Significant difference between pre and post treatment ((p<0.05, Tp<0.01, $p<0.001)

to wearing protection such as pads, were significantly
decreased after treatment in the FES-biofeedback group
only, scores changed from 2.0 to 1.6 points (p<<0.05).

Discomfort due to lowet urinary symptorms, except for
noctural incontinence and burning were significantly
different for the two groups (Table 3).

Daily frequency, nocturia, urgency, pain, tretention,
incomplete emptying, inability to stop mid stream (p<
0.001), hesitancy, weak voiding stream (p<0.01) wete
improved significantly within the FES-biofeedback group
after treatment, but not in the intensive PFM exercise
group. Scotes associated with changing overwear due to
incontinence wete teduced in the FES-biofeedback group
(»<0.01), however, they increased in the intensive PEM
exetcise group, and wete significantly different between
the two groups (p<<0.01). Straining while voiding and
interruption of the voiding stream wete reduced both in
the FES-biofeedback and intensive PEM exetcise groups.
In general, in answets to questions about voiding symp-
toms, both groups of patients said that they were satis-
fied with the imptovements in their voiding symptoms
after treatment. However, these improvements showed
statistical significance only in the FES-biofeedback group
(p<<0.001).

Inconvenience in daily life, such as fluid intake resttic-
tion, difficuldes in daily and social life, physical activity
and personal relations, and the avoidance of some places
and situations due to their voiding symptoms wete not
changed aftet intensive PFM exercise. Howevet, the FES-
biofeedback group showed a significant decrease in the
level of inconvenience during daily life after treatment

(»<0.01) (Table 4).

DISCUSSION

The increase in living standards has created a group
of female utinaty incontinent patients who now seek
treatment. This in tutn has raised the interests of clinical
physicians in terms of both effective treatment and the
identification of preventive methods, for this condition
which is now recognized as a social disease which can
seriously affect the quality of life.

PEM exercise is a non-invasive, safe technique, which
causes relatively fewer side effects. It is tecommended as
a first-line therapy in the management of stress urinary
incontinence (11). PEM exercise strengthens the levator
ani muscle and the external urethral sphincter muscle,
which are telated to this form of continence, because the
contraction of the levator ani and the external urethral
sphincter muscles prevents incontinence. Many research-
ets have reported success rates of 16-17% using PEM
exercise and have acknowledged its effectiveness (3-6). In
order to successfully treat incontinence by this method,
patients have to cleatly understand what PEM exetcise
is, how it works and where the pelvic floor muscle is
located. In addition, the patients’ trust in the effects of
the method is its key to success. Bump et al. (12) found
that 25% of the 47 women using the Kegel technique
exercised in a way which aggravated the incontinence,
and that only 49% exetcised propetly. Bo et al. (13) also
pointed out 70% of patients using the PFM exetcise
method practiced in the wrong way. Taking this into
account, in 1990, Ba (9) developed a physical exercise
method, which is easier to follow and makes patients
repeat simple postures, as part of an intensive PEM exet-
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cise program. The biofeedback method, which gained
popularity among clinical physicians recently, includes
PFM exetcises and simultaneously allows patients to learn
how to contract their pelvic floor muscle. As a result,
it treats incontinence mote effectively than the PFM
exercise alone (7, 8, 14).

In this study, we randomly selected one group for the
intensive program developed by Be (9) and another
group for the FES-biofeedback treatment. Objective
changes in the strength of pelvic floor muscle contraction
after the treatments were measured by perineometer, and
significant increases in maximal PMC pressute wete ob-
served in both groups. Moteover, the duration of muscle
contraction also increased in both groups. These findings
suggest that repetitive contraction of pelvic muscle in
both conscious and unconscious states induces hypet-
trophy of the pelvic floor muscle and enhances neuromus-
cular petformance, which in return gradually increases
the average PMC ptessure and duration. Since the pa-
dents could see monitors showing whether they con-
tracted the correct muscle, the FES-biofeedback group
showed greater increase in PEM contractility than the
PEM exercise-alone group. This result is in agreement
with many repotts, which claim that the curefimptove-
ment rate by PEM exetcise is 20-52%, while biofeedback
gives cotresponding tesults of 54-87% (7, 8, 15-18). We
applied electrical stimulation to the pelvic floor muscle,
on a tegular basis, in addition to biofeedback treatment.

By subjective evaluation of the treatments using a
questionnaire, both the intensive PEM exercise group and
the FES-biofeedback group showed meaningful differ-
ences in terms of the expression of incontinence symp-
toms after treatment. However, only the FES-biofeed-
back group felt that the symptoms were significantly
relieved and said they felt mote comfortable. The FES-
biofeedback treatment proved to be more effective at
enhancing the patients’ quality of life, which had been
adversely affected by incontinence.

PFM exetcise produces positive tesults with few side
effects and is easy to practice. However, what determines
the success of the treatment is whether patients actively
follow the directions given by physicians. In addition, when
applying the treatment, the state of the disease has to
be taken into account. When selecting a treatment
method, doctots should consider the level of discomfort
the treatment can cause to the patient as well as its effec-
tiveness in relieving symptoms, because incontinence
causes not only displeasure and discomfort but also
difficulties in performing daily responsibilities.

Vatious factors affect the result of the PEM exetcise;
severity of incontinence, communication with patients,
awareness of pelvic floor muscle and continuance of the
exercise (5). Therefore, it is essential to fully educate

307

patients and encourage their interest in the treatment.
The results of our study show that both Be’s PEM
exercise and FES-biofeedback helped patients to learn the
right PEM exetcise method and promoted continuous
practice, even at home. However, when considering both
the objective and subjective indicatots of each treatment
method, the biofeedback method proved to be the more
effective, because it allowed patients to monitor their
PEM contractions and to check whether they were con-
tracting the correct muscles and this in tutn motivated
them to continue their exercises.

In conclusion, when considering nonsurgical treatment
of genuine stress incontinence, it is essential to select a
proper method and to keep encouraging patients to
petsevere with it to ensute its long term effectiveness.
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