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SUMMARY

Childbirth is often considered the main etiological factor in the development of female urinary inconti-
nence (UI). For that reason women in the western countries have been encouraged to engage in post partum
pelvic floor muscle (PFM) exercise in order to strengthen the pelvic floor. However, the effect of post par-
tum PFM exercise has been sparsely documented. The aim of this article is to review and discuss literature
related to prevalence of post partum UI and effect of post partum PFM exercise in the treatment of UI. The
reported prevalence of UI post partum varies from 0.7% to 44%. The variation may be explained by
different definitions of UI used in the questionnaires and that the registration of incontinence was done at
different intervals after delivery. A few studies have tried to evaluate the effect of post natal PFM exercise.
Some have evaluated PFM strength, others the frequency of UI. PFM strength is difficult to measure and
the reliability and validity of the methods used is open to question. Another flaw in some of the previous
studies is the training protocol applied to improve PFM strength. Mørkved and Bø tried to take into
account the above mentioned methodological considerations, in a study aiming to evaluate the effect of
post partum PFM exercise. The results demonstrate that post partum PFM exercise is effective in
strengthening the PFM and in the treatment of UI. However, success of PFM exercise is dependent upon
both the training frequency and intensity. This requires a closer follow up of the post partum women, than
the written information that usually serves this purpose at the present time.
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INTRODUCTION

Female urinary incontinence (UI) is often considered a
problem primarily occuring after childbirth. However,
Bø et al. (1) and Jolleys (2) have found a prevalence of
31% in young nulliparous women. The prevalence of
UI is twice as high in women as in men (3). Prevalen-
ce studies of female stress urinary incontinence show a
variation from 8% (4) to 52% (5). The variation may
be explained by different populations investigated and
the use of different definitions of incontinence in the
questionnaires. Stress urinary incontinence (SUI) is the
type of incontinence most frequently affecting women
(6,7). The definition of SUI is involuntary loss of urine
occuring during physical exertion (coughing, laughing,

exercise) (8). Genuine stress incontinence (GSI) is
defined as the involuntary loss of urine which occurs
when, in the absence of a detrusor contraction, the
intravesical pressure exceeds the maximum uretral
pressure (8). Enhørning (9) explained the mechanism
behind GSI as descent of the bladder and the urethra
during an abrupt rise in intra-abdominal pressure.
Normally the ligaments and the pelvic floor muscles
(PFM) keep the bladder and the urethra within the
intraabdominal cavity. If these supporting tissues are
too elastic the urethra may descend. The hypothesis is
that hypermobility is caused by weak connective tissue
within the pubourethral ligaments (10). Such move-
ment of bladder and urethra has been visualized in
incontinent women by ultrasonography (11,12). For a
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short period of time the bladder pressure is higher than
the urethral pressure, and leakage may occur.

Etiology

Age, menopause, connective tissue disorders and
overweight is mentioned as etiological factors in the
development of SUI (13). However, childbirth is often
considered the main etiological factor. SUI after
childbirth has been explained as a consequence of
peripheral nerve damage (14-16). Snooks et al. (17)
followed patients for 5 years and found persistent and
impaired pudendal nerve damage. Rupture of muscle
fibers and connective tissue and overstretching of
supporting ligaments are other risk factors (18,19).

Postpartum PFM exercise in the treatment of urinary
incontinence

As early as 1948 the american gynecologist Arnold
Kegel emphasized the value of PFM exercise in
restoring function after childbirth (20). Since that time
women in the western countries have been encouraged
to engage in post partum PFM exercise in order to
strengthen the pelvic floor (21).

Specialists in women's health care have focused on
the role of the PFM in maintaining adequate pelvic
support; for example maintaining the position and
function of the bladder, uterus and rectum (22).
DeLancey (23), Constantinou (24) and Koelbl et al.
(11) have all emphazised the important role of the
pelvic floor in maintenance of urinary continence. The
theory behind PFM exercise in the treatment of SUI is
that a strong and fast reflex contraction will clamp the
urethra, thereby increasing urethral pressure during an
abrupt increase in intra-abdominal pressure. DeLancey
(23) has suggested that during PFM contraction the
urethra will be pressed against the pubic symphysis,
producing a mechanical pressure rise. There is some
evidence that the PFM “reflex contraction” is an
anticipatory control mechanism (24).

Pre- and postnatal care are fields in which physio-
therapists have been engaged both in preventive care
and in treatment, in hospitals as well as in the commu-
nity health service. Instructing women to conduct PFM
exercise to rehabilitate the pelvic floor after delivery is
one important part of postnatal care. However, the
effect of post partum PFM exercise has been sparsely
documented.

The aim of this article is to review and discuss
literature concerning prevalence of post partum UI and
effect of post partum PFM exercise in the treatment of
UI.

METHODS

The article is based on papers written in English
compiled from computerized searches on Medline
from 1983 to 1996, manual searches for articles found

in references from this litterature, and a manual search
of the proceedings of the International Continence
Society.

RESULTS

Prevalence

A higher prevalence of SUI has been demonstrated in
parous than in nulliparous women (25-27). Prevalence
of urinary incontinence post partum varies from 0.7%
(28) to 44% (29). The variation may be explained by
different definitions of incontinence used in the ques-
tionnaires and that the registration of incontinence was
done at different intervals after delivery. The lowest
prevalence is reported in studies where incontinence is
defined according to the International Continence
Society's definition: “a condition in which involuntary
loss of urine is a social or hygienic problem and is
objectively demonstrated” (8).

Both Stanton et al. (30), Allen & Warell (15) and
Sampselle et al. (31) found that the prevalence of SUI
rose during pregnancy and then declined after child-
birth, indicating that the increased pressure from the
growing uterus on the bladder may temporarily cause
leakage during pregnancy. When the increased weight
disappear after delivery, incontinence may disappear
in some women. However, Allen and Warell (15)
demonstrated a higher prevalence after delivery than
before gestation.

Nygaard et al. (25) and Jolleys (2) found a higher
prevalence with higher parity and Beck & Hsu (32)
reported that the incontinence was progressively worse
with successive pregnancies. On the other hand,
Thomas et al. (33) could not demonstrate any differen-
ces within parity ranges of 1 to 3. However, the pre-
valence was increased in women having 4 or more
children. No longitudinal studies have been conducted.

Iosif (34) concluded that onset of incontinence is
more often found during the first pregnancy than
during subsequent pregnancies. Demonstrating a
prevalence of 9% in women delivering with cesarean
section, Iosif et al. (35) concluded that the pregnancy
itself and hereditary factors may predispose more than
parturition trauma in some women.

Wilson et al. (36) showed that the mode of deli-
very, parity, pre-pregnancy BMI and antenatal PFM
exercise are significantly related to the prevalence of
urinary incontinence three months after delivery. They
found that UI appeared to be a very common problem,
affecting just over 34% of the women sampled.

Effect of post partum PFM exercise

In two retrospective studies Spence (37) and Bredsel et
al. (38) found the strongest PFM in women performing
PFM exercise during pregnancy and after delivery.

Gordon and Lounge (39) measured vaginal
pressure in 70 women 12-14 months after delivery.
Significant difference between three groups was
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found. The group of women performing PFM exercise
at the hospital and general physical activity afterwards,
showed higher vaginal pressure measurements than
women performing PFM at hospital and no following
training. The lowest vaginal pressure was found in
women not exercising at all.

In a prospective study Sleep and Grant (29) used a
questionnaire to evaluate prevalence of UI in 1800
women. During a 4 week period, one group had per-
formed intensive PFM exercise and another group had
performed the customary PFM training program. The
prevalence of UI was similar in both groups 3 months
post partum.

The training protocols were not standardized in any
of the above mentioned studies.

Comparing two training groups and a control
group, Dougherty et al. (40) found higher improve-
ment in PFM strength in the training groups, than in
the control group (N=15). Vaginal palpation and
vaginal pressure readings was conducted before (6-17
weeks p.p.) and after (12-32 weeks p.p.) a 6 week
training period. However, the difference was not
statistically significant. The sample size was small and
the standard deviation in vaginal pressure was large.

In a prospective study of 83 women, Jonasson et al.
(41) used vaginal cones to measure PFM strength in
two postnatal groups before and after a training period.
The training program was carried out by the women at
home for 12 weeks, starting 8 weeks after spontaneous
uneventful delivery. A group performing PFM exer-
cise with vaginal cones improved significantly more
than a group performing without. However, according
to Hahn (42) and Bø (43) the validity of PFM strength
measurements by vaginal cones, can be questioned.
Neither Dougherty nor Jonasson registered UI.

Dumolin et al. (44) assessed PFM strength and
reduction of UI in eight women, both before and after
attending a physical therapy program. The program
consisted of pelvic floor neuromuscular electrostimu-
lation combined with exercises. A 92% increase in
vaginal pressure and a significant reduction of UI were
measured in the population. A major limitation of the
study was the lack of a control group.

PFM strength is difficult to measure and the
reliability and validity of the methods used is open to
question. Bø et al. (45) concluded that an inward
movement of the perineum must be visually obser-
vable during PFM contraction, in order that the vaginal
pressure measurement be considered valid. This crite-
rion has not been applied in previous studies.

Another flaw in some of the previous studies is the
training protocol applied to improve PFM strength.
The general recommendation for strength training is 3
to 4 sets of 8-12 high resistant, close to maximum,
slow velocity contractions three times per week (46).
In some rehabilitation situations, however, maximum
contraction – or overload – is not possible and more
frequent training sessions need to be utilized and are
often more desirable. Restoring function after child-

birth might be considered such a rehabilitation situa-
tion. The results of strength training are specific to the
type of contractions being trained. This means that the
training situation should reflect the function in which
the effect is wanted. The PFM are regular skeletal
muscles, consisting of both slow and fast twitch fibers,
which also reflects the function of the PFM: Namely to
keep the bladder and the urethra within the intraabdo-
minal cavity (11,12) and also to support the bladder
and urethra during increased abdominal pressure (24).

Aiming to study increase in PFM strength after
postpartum PFM exercise, Mørkved and Bø tried to
take into account the above mentioned methodological
considerations (47). The study group consisted of 66
matched pairs of women. Matching criteria were age,
parity and type of delivery. Eight weeks after delivery
all women were individually instructed in pelvic floor
anatomy and how to contract the PFM correctly. The
ability to contract the PFM was controlled by vaginal
palpation and observation of the movement of a
vaginal balloon catheter during PFM contraction. No
observable synergistic contraction of other muscles
was accepted. Feedback – knowledge of results and
performance – was provided by the physiotherapist.

The training group (TG) followed a specially
designed PFM exercise course, based on strength
training principles in exercise physiology: The women
were training with a physiotherapist in groups of 5-10
participants for 45 minutes once a week for a period of
8 weeks. The physiotherapist encouraged the partici-
pants to contract the PFM as hard as possible and to
hold each contraction for 6-8 seconds. At the end of
each contraction – following Bø et al. (49) – 3-4 fast
contractions were added. In addition they were asked
to perform 8 to 12 maximum PFM contractions twice a
day at home. Frequency of exercise was recorded in a
training diary. Participant motivation was strongly
emphasized by the physiotherapist.

The control group (CG) received, from the hospi-
tal, the customary written postnatal instructions, which
included encouragement to perform daily contractions
of the PFM. They were not discouraged from perfor-
ming PFM exercise on their own.

PFM strength was measured in both groups the 8th
week and the 16th week after delivery. The results
demonstrate a significantly greater improvement in
PFM strength measured by vaginal pressure, in the TG
compared to the CG. The results also indicate that the
success of post partum PFM exercise is dependent
upon the training frequency and intensity. Thorough
instruction and measurement of improvement might be
important key factors in motivation and adherence to
training. Written or verbal instructions with no clinical
assessment seems to have little effect.

Mørkved and Bø also evaluated the effect of post-
partum PFM exercise in prevention and treatment of
UI. Preliminary results demonstrate a significantly
greater reduction in prevalence of UI in a training
group compared to a control group (49).
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CONCLUSION

Prevalence of UI is higher among parous than nulli-
parous women and vaginal delivery is considered a
main factor in the etiology of UI. Nevertheless, further
work needs to be done enquiring about the onset and
duration of incontinence.

The effect of post partum PFM exercise in preven-
tion and treatment of UI has been sparsely documen-
ted. However, a recent Norwegian study shows that

post partum PFM exercise is effective in strengthening
the PFM and in treatment of UI. Success of PFM
exercise is dependent upon both the training frequency
and intensity. This requires a closer follow up of the
post partum women, than the written information
which usually serves this purpose at the present time.

It is essential that future services for women after
childbirth should be organized according to results
from controlled clinical trials.
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