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SUMMARY. The aim of this study was to assess the
usefulness of pelvic floor exercises in the treatment of
urinary incontinence in women and to analyse the factors
which determine a successful outcome. The study involved
66 women who had reported 'genuine stress incontinence'
to their general practitioner. They were assigned at random
to the treatment or control group. The treatment group
received instructions in pelvic floor exercises from a general
practitioner. The control group received no therapy. At the
start of the trial the severity of the patients' incontinence
was assessed objectively. This assessment was repeated
after three months and patients were also asked for their
own perception of whether their incontinence had improv-
ed. After the three months' evaluation the patients in the
control group were also given instructions in pelvic floor ex-
ercises. After another three months they were assessed in
the same way. About 60% of the patients in the treatment
group were dry or mildly incontinent after three months com-
pared with only one patient in the control group; the mean
weekly frequency of incontinence episodes fell from 17 to
five in the treatment group but remained virtually unchanged
in the control group; and about 85% of the women in the
treatment group felt that their incontinence had improved
or was cured compared with no one in the control group.
These results were later corroborated by those for the con-
trol group. The most important factor in the success of the
treatment was the patients' motivation, as demonstrated by
their adherence to the daily exercises. Thus, it may be con-
cluded that the majority of patients with genuine stress in-
continence can be treated successfully by carrying out pelvic
floor exercises following instruction from their general
practitioner.

Introduction
E STIMATES of the prevalence of urinary incontinence in

women range from 15% to 25%.'-4 The commonest form
of incontinence in women is 'genuine stress incontinence'.4 This
occurs when, after a sudden rise in intra-abdominal pressure as
a result of physical activities such as coughing, sneezing or lifting,
the corresponding rise in bladder pressure temporarily exceeds
maximal urethral pressure. The factor which is most com-
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monly found to contribute to such incontinence is a weakness
of the pelvic floor muscle resulting from perinatal damage. In
1956, Kegel5 introduced the idea of treating stress incontinence
by pelvic floor exercises. He emphasized that the first step in
muscle re-education was to establish awareness of the muscle
function. He, and many after him, reported successful results
with this treatment.&"1 Few such studies, however, included con-
trol groups and only one study has reported results from general
practice. "
Owing to the high prevalence of urinary incontinence and its

impact on the quality of life of the sufferer, this condition should
ideally be treated in the primary care setting rather than require
referral for specialist care. 'It is important, therefore, to have
available in general practice a simple, cheap and conservative
treatment.
The aim of this study was to evaluate the effectiveness of pelvic

floor exercises among general practice patients with genuine
stress incontinence and to analyse the factors which contribute
to the success or failure of this treatment.

Method
Between 1 July 1987 and 1 January 1990 13 general practitioners
in the eastern Netherlands selected women patients aged 20-65
years, presenting with urinary incontinence, for the study. In-
continence was defined as the involuntary loss of urine twice
or more per month. Patients were excluded if they had previously
undergone an operation for incontinence; if they suffered from
underlying neurological causes for incontinence, from diabetes
mellitus or from urinary tract infection; or if there was a tem-
porary cause for their incontinence (for example, pregnancy or
bed rest). Microscopy, followed in some cases by a urine culture,
was performed to rule out the possibility of a urinary tract in-
fection. Those with such an infection were included in the study
later if incontinence persisted after therapy.
The general practitioners recorded the following information

for all the women whether they agreed to participate or not:
sociodemographic data, other diseases, medication and severi-
ty and type of incontinence.

All patients selected who agreed to take part in the study were
examined by one general practitioner researcher (T L-J). The ex-
amination included a standard history and an abdominal and
pelvic examination, with special attention to cystoceles and
vaginal prolapses. All the patients underwent a complete
urodynamic evaluation (including static and dynamic urethral
pressure profiles and cystometer and uroflowmeter
measurements) and were diagnosed according to the standard
criteria of the International Continence Society.'2 Those with
'genuine stress incontinence' were entered into the trial.
The women were interviewed by the general practitioner resear-

cher and an objective assessment of the severity of their incon-
tinence was-made using four indices (Appendix 1). Incontinence
was divided into three categories - mild, moderate and severe
- on the basis of the total scores patients attained. The pa-
tients had also recorded the frequency of episodes of incon-
tinence on a seven day chart given to them when they first
presented.13 In order to determine-the patients' psychological
characteristics patients were asked to complete the following
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questionnaires: the health locus of control,'4 which measures
the extent to Which people perceive responsibility for their own
health; a general health questionnaire (VOEG),15 which
measures functiQnal complaints resulting from stress; and a scale
for measuring anxiety.'6
The patients were then assigned consecutively to the treatment

or control groups which were stratified on the basis of the severi-
ty of their incontinence. Thus, if a patient with mild incontinence
was assigned to the treatment group, the next patient with mild
incontinence was assigned to the control group, and similarly
for cases of moderate and severe incontinence.
At the start of the trial both groups received advice and in-

structions from a practice assistant about protective aids such
as incontinence pads but the control group did not receive any
further treatment. The treatment group was given a simple
description of the pelvic floor muscle and the aim of the train-
ing. The general practitioner researcher taught the patients how
to use and contract the correct muscle, achieved by placing two
gloved fingers into the vagina and asking the patient to imagine
that she was attempting to hold back the flow of urine. If the
contraction was performed correctly, the doctor gave the instruc-
tion to squeeze the pelvic muscle as tightly as possible for six
seconds. Special attention was paid to avoid contracting the ab-
dominal, gluteal or adductor muscles incorrectly. The patients
received written instructions for home practice in which they
were to perform five to 10 sessions of 10 pelvic muscle contrac-
tions each day. They were encouraged to integrate these exer-
cises into their daily activities.

All the patients were interviewed after three months by a
research assistant who was unaware of the patients' treatment.
In a subjective assessment patients were asked whether, compared
with three months before, the problem had been cured, had im-
proved, remained unchanged or deteriorated in three respects:
the level of incontinence, the psychological impact of incon-
tinence, and restrictions in activities owing to incontinence. The
objective measure of severity and the seven day chart recording
frequency of episodes of incontinence were repeated. At the end
of the interview the interviewer determined which patients were
in the treatment group. These patients were asked how many
exercises they performed per day and how well they complied
with the exercise programme (excellently, well, reasonably, poorly,
not at all).

After the three months' evaluation the patients in the control
group were instructed in pelvic floor exercises in the same way
as the treatment group. After a further three months the out-
come was evaluated using the same protocol. The effects of the
intervention in this group were compared with the patient's con-
dition in the period before the intervention, that is each patient
acted as her own control.

Statistical tests
A Student's t-test was used to compare the effects between
the treatment and control groups and a paired Student's t-test
to compare the effects before and after treatment. Chi square
tests were used to te$t across the groups, while a Pearson
correlation analysis was used to determine whether covariates
of age, the severity and duration of the incontinence, the presence
of cystoceles or vaginal prolapses, psychological features or com-
pliance had influenced the results.

For the purposes of the Pearson correlation analysis the pa-
tients were divided into three age categories: 20-34, 35-49 and
50-65 years. Similarly, the duration of incontinence was divid-
ed into three categories: less than two years, two to five years
and more than flve years.
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Ethical approval
The study was approved by the medical ethics committee of the
University of Nijmegen. The patients were informed about the
study design and agreed on the terms of the stuPdy.

Results
A total of 146 women presenting to their general practitioner
with urinary incontinence were selected for the study. Thirty six
women refused to participate - the main reason given for not
taking part (23 women) was that they did not consider their in-
continence serious enough to warrant further investigation
leaving 110 women (response rate of 75%). There were no dif-
ferences between participants and non-participants in the study
in terms of sociodemographic data or the type of urinary in-
continence. However, mild incontinence was more frequent
among the non-participants (56%) than among the participants
(7%).

Following urodynamic evaluation it was found that 66 of the
110 women had 'genuine stress incontinence. Following random
assignment into the treatment and control groups differences
were sought between the two groups for the most important
variables using the t-test or chi square test as appropriate (Table
1). No significant differences were found.

All the women in both the treatment and the control groups
completed the first three months of the trial. None of the women
received treatment for incontinence other than that described
in the study design. The women in the treatment group judged
their compliance with the therapy to be 'excellent' or 'good' in
61/o of cases, 'reasonable' or 'poor' in 27%, while in the re-
maining 12% the exercises were not carried out at all.
The results of the subjective assessment after three months

are shown in Table 2. The majority of women in the treatment
group reported great improvement with regard to the three

Table 1. Characteristics of treatment and control groups.

Treatment group Control group
(n = 33) (n = 33)

Mean age in years (SD) 46.1 (10.1) 44.6 (8.2)
Mean parity (SD) 2.5 (1.3) 2.1 (1.4)
No. (%) with other
diseases 18 (55) 14 (42)

No. (%) using medication 6 (18) 10 (30)
No. (%) with cystocele

or vaginal prolapse 11 (33) 12 (36)
Mean score (SD) on:
Anxiety scale 2.0 (0.6) 2.1 (0.4)
VOEG scale 6.4 (4.8) 7.0 (4.1)
Health locus of control

(internal) 2.8 (0.7) 3.0 (0.5)
Health locus of control

(external) 2.8 (0.9) 3.0 (0.7)
Severity of incontinencea
(no. (%))

Mild 4 (12) 2 (6)
Moderate 17 (52) 20 (61)
Severe 12 (36) 11 (33)

Mean number of
incontinence episodes
(CI)b 17.3 (12.5-22.1) 23.1 (18.0-28.4)

Duration of incontinence
(no. (%))
<2 years 7 (21) 11 (33)
2-5 years 8 (24) 11 (33)
>5 years 18 (p5) 1 1 (33)

n = total number of patients in group. SD = standard deviation. Cl =
confidence interval. aObjective assessment. bRecorded on seven day chart.
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Table 2. Results of the sUbjective assessment of incontinence for the treatment and control groups after three months, and for the control
group at six months.

% of women (confidence interval)

Level of incontinence Psychological impact Restrictions in activities

Control group Control group Control group
Treatments Treatment Treatment
,group after After After group after After After group after After After
3 mths 3 mths 6 mths 3 mths 3 mths 6 mths 3 mths 3 mths 6 mths
(p = 33) (n = 33) (n = 30) (n 33) (n = 33) (n .= 30) (n = 33) (n = 33) (n = 30)

Improved/cured 85 (83-97) 0 90 (79-100) 70 (54-86) 0 73 (57-89) 73 (58-88) 6 (0-14) 70 (54-86)
Unchanged 15 (3-27) 88 (77-99) 10 (0-21) 30(14-46) 97 (91-100) 27(11-43) 27(12-42) 88 (77-99) 30(14-46)
Deteriorated 0 12 (1-23) 0 0 3 (0-9) 0 0 6 (0-14) 0

n = number of patients in group.

aspects of incontinence. Although nearly a third of the women problems and one did not want to wait any longer for surgery.
in the treatment group reported that there had been no change None of the women received treatment for their incontinence
in psychological impact or in restriction of activities, 30%o of other than that described here. The compliance with the therapy
women mentioned no such impact or restrictions before the treat- given to the control group in the second three month period was
ment. In terms of the severity of incontinence, 20 patients (61%) judged by the women to be 'excellent' or 'good' for 53% of the
in the treatment group were dry or only mildly incontinent after women, 'reasonable or 'poor' for 43%, while the remaining 13%o
three months compared with only one in the control group did not carry out the exercises at all.
(Figure 1). There was a significant difference between the treat- The results for the control group after treatment were' very
ment and control groups in terms of the weekly frequency of similar to those for the treatment group' after the first three
episodes of incontinence as reported in the charts at three months months. Ninety per cent of the women felt their condition had
(Table 3). improved or was cured with respect to the level of incontinence

After six months three women had dropped out from the con- (Table 2); 15 patients (50%) were dry or only mildly inconti-
trol group - one had had a stroke, one had serious personal nent (Figure 1) and the weekly frequeidy of episodes of incon-

25.
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Figure 1. Severity of incontinence at the start of the trial and at three months for the treatment and control groups, and additionally at
six months for the control group (n = total number of patients in group).
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Table 3. Weekly frequency of episodes of incontinence for the
treatment and control groups.

Mean no. of episodes of incontinence over
seven days (Cl)

Start of After 3 After 6
trial months months

Treatment
group (n = 33) 17.3 4.8

(12.5-22.1) (2.8-6.8)
Control group
(n = 33)a 23.1 25.3b 9.7C

(18.0-28.4) (19.9-30.7) (5.1-14.3)

Cl = confidence interval. n = number of patients in group. an = 30 at 6
months. bTreatment versus control group at 3 months, P<0.01. CControl
group: 6 months versus 3 months, P<0.01.

tinence fell significantly (Table 3).
The outcome of the treatment was not influenced by the pa-

tient's parity, age or psychological features, the severity of the
incontinence at the start of the study, the duration of incon-
tinence, or the presence of cystoceles or vaginal prolapses. There
was, however, a significant relationship between compliance and
the objective assessment of the treatment. For both groups com-
bined after treatment an improvement of at least 30/o in the
number of episodes of incontinence per week after three months
of treatment was significantly correlated with carrying out more
than 50 exercises each day (Pearson correlation coefficient 0.002)
and with the subjective judgement that adherence to the therapy
had been 'excellent' or 'good' (Pearson correlation coefficient
0.0004).
The majority of the patients in both groups (80%) spon-

taneously expressed their satisfaction with the results of the treat-
ment and with the care they had received. Four patients men-
tioned side effects of the treatment - one mentioned pain and
three an uncomfortable feeling during the exercises.

Discussion
The results of the subjective and objective assessments after three
months presented here confirm the benefits of pelvic floor ex-
ercises in the treatment of genuine stress incontinence; 85% of
the women felt their condition had improved or was cured.
Moreover, these results make it clear that treatment of urinary
stress incontinence can be carried out feasibly and successfully
using simple explanations and an appropriate interventioi-in
general practice. Jolleys" found improvement in 88% of pa-
tients with stress incontinence after 12 weeks of pelvic floor
exercises. In 41%7o of the patients in her study a total cure was
reported; in our study 21o of patients were dry after three
months.

Like Kegel6 we emphasized the need to train pelvic floor
muscles in the right way. He used a vaginal perineometer, pro-
viding a visual guide of muscle contraction. An instructiou by
means of a vaginal examination not only helps the patient to
train the proper muscles but also allows incorrect ontractiohs
to be corrected. This approach may contribute to the success.

In this study only women aged 65 years or less were selected.
The results obtained may be different in older women and for
that reason the results of this study cannot be generalized for
women of all ages. In addition, only women with 'simple' in-
continence were included. Women with neurological diseases or
diabetes mellitus were excluded as the chance of 'complicated'
incontinence was high in these women and this would complicate
analysis of the results of the study. However, pelvic floor exer-
cises can be recommended in all cases of urodynamically

diagnosed genuine stress incontinence regardless of concurrent
conditions.

Fifteen per cent of the women in this study failed to respond
to the pelvic floor exercises. It is our impression that this may
be considered to be patient rather than treatment failure. For
nearly one third of the patients the psychological impact of their
incontinence and the restrictions in activities which this incon-
tinence imposed remained unchanged after treatment. However,
30% of the women mentioned no such impact or restrictions
before the treatment. Quite a few patients found mild incon-
tinence acceptable and the wishes of these individuals should
be taken into account when assessing the failure or success of
treatment.
The most important prognostic factor in the success of the

treatment is the patient's motivation, as expressed by their com-
pliance with the therapy. The more patients carry out the exer-
cises, the more improvement can be expected. The success of
the treatment was not influenced by the patient's age, parity,
psychological features, nor by the duration or severity of the
incontinence, and it is therefore not appropriate to select pa-
tients for treatment using these criteria. Clinicians usually recom-
mend pelvic floor exercises only to selected patients and some
do not regard such exercises as a real alternative to surgical treat-
ment.17'18 However, although surgical procedures are usually
successful, there is always the risk of complications.'9 This
study reveals that there is no barrier to successful pelvic floor
exercises in general practice other than low motivation on the
part of the patient.' A long-term study is needed to assess the
duration of the effect, but a prolonged benefit is likely to de-
pend on the patient's continuation of the exercises.

It has been shown that a standard history can be used to
distinguish between genuine stress and other types of incon-
tinence in general practice, making urodynamic evaluation un-
necessary in most women presenting with urinary incon-
tinence.20 If treatment with pelvic floor exercises is not suffi-
cient, the patient can be referred for further investigation in due
course. Referral can be restricted to those cases where therapy
does not improve the patient's condition as she would wish.
Many patients can thus avoid high-technology investigations and
also surgery. As a result the costs to society and the risk of side
effects and complications will also be reduced.

In conclusion, the majority of patients with genuine stress
incontinence can be treated $uccessfully by a general practitioner.
Most of the patients in this study were satisfied with the results
of the treatment and with the care they had received. An addi-
tional advantage may be the general practitioner's ability to con-
sider the psychological aspects of incontinence and the patient's
motivation.
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Appendix 1. Severity of incontinence.

Score

Frequency of urine loss
Three or four times a month 1
A few times a week 2
Daily 3

Amount of urine loss
A few drops 1
A little 2
A lot 3

Use of protective pads or garments
None 1
Only on occasion 2
Most of the time 3

Restrictions in daily activities owing to
incontinence
None 1
Some 2
Many 3

Category of incontinence (total score)
Mild 4-6
Moderate 7-9
Severe 10-12
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