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A B S T R A C T

Background

About a third of women have urinary incontinence and up to a tenth have faecal incontinence after childbirth. Pelvic floor muscle
training is commonly recommended during pregnancy and after birth both for prevention and treatment of incontinence.

Objectives

To determine the effect of pelvic floor muscle training compared to usual antenatal and postnatal care on incontinence.

Search strategy

We searched the Cochrane Incontinence Group Specialised Register (searched 24 April 2008) and the references of relevant articles.

Selection criteria

Randomised or quasi-randomised trials in pregnant or postnatal women. One arm of the trials needed to include pelvic floor muscle
training (PFMT). Another arm was either no pelvic floor muscle training or usual antenatal or postnatal care. The pelvic floor muscle
training programmes were divided into either: intensive; or unspecified if training elements were lacking or information was not
provided. Reasons for classifying as intensive included one to one instruction, checking for correct contraction, continued supervision
of training, or choice of an exercise programme with sufficient exercise dose to strengthen muscle.

Data collection and analysis

Trials were independently assessed for eligibility and methodological quality. Data were extracted then cross checked. Disagreements
were resolved by discussion. Data were processed as described in the Cochrane Handbook. Three different populations of women were
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considered separately: women dry at randomisation (prevention); women wet at randomisation (treatment); and a population-based
approach in women who might be one or the other (prevention or treatment). Trials were further divided into: those which started
during pregnancy (antenatal); and after delivery (postnatal).

Main results

Sixteen trials met the inclusion criteria. Fifteen studies involving 6181 women (3040 PFMT, 3141 controls) contributed to the analysis.
Based on the trial reports, four trials appeared to be at low risk of bias, two at low to moderate risk, and the remainder at moderate risk
of bias.

Pregnant women without prior urinary incontinence who were randomised to intensive antenatal PFMT were less likely than women
randomised to no PFMT or usual antenatal care to report urinary incontinence in late pregnancy (about 56% less; RR 0.44, 95% CI
0.30 to 0.65) and up to six months postpartum (about 30% less; RR 0.71, 95% CI 0.52 to 0.97).

Postnatal women with persistent urinary incontinence three months after delivery and who received PFMT were less likely than
women who did not receive treatment or received usual postnatal care (about 20% less; RR 0.79, 95% CI 0.70 to 0.90) to report
urinary incontinence 12 months after delivery. It seemed that the more intensive the programme the greater the treatment effect.
Faecal incontinence was also reduced at 12 months after delivery: women receiving PFMT were about half as likely to report faecal
incontinence (RR 0.52, 95% CI 0.31 to 0.87).

Based on the trial data to date, the extent to which population-based approaches to PFMT are effective is less clear (that is, offering
advice on PFMT to all pregnant or postpartum women whether they have incontinence symptoms or not). It is possible that population-
based approaches might be effective when the intervention is intensive enough.

There was not enough evidence about long-term effects for either urinary or faecal incontinence.

Authors’ conclusions

There is some evidence that PFMT in women having their first baby can prevent urinary incontinence in late pregnancy and postpartum.
In common with older women with stress incontinence, there is support for the widespread recommendation that PFMT is an
appropriate treatment for women with persistent postpartum urinary incontinence. It is possible that the effects of PFMT might be
greater with targeted rather than population-based approaches and in certain groups of women (for example primiparous women;
women who had bladder neck hypermobility in early pregnancy, a large baby, or a forceps delivery). These and other uncertainties,
particularly long-term effectiveness, require further testing.

P L A I N L A N G U A G E S U M M A R Y

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in pregnant women and women

who have recently given birth

About a third of women have urine leakage, and up to a tenth of women leak stool (faeces), after childbirth. Pelvic floor muscle training
is commonly recommended during pregnancy and after birth for prevention and treatment of incontinence. This is a programme of
exercises that women can do several times a day to strengthen their pelvic floor muscles. They are usually taught by a health professional
such as a physiotherapist. The review of trials showed that women who do not leak urine while pregnant can reduce urine leakage for
the first six months after childbirth by doing the exercises during and after pregnancy. Exercises can also help women who do leak urine
after the birth and they may help them leak less stool. They may be helpful for women who are at higher risk of urine leakage, such as
after having a large baby or a forceps delivery. However, there was not enough evidence to say if these effects last after the first year.
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B A C K G R O U N D

Accumulating epidemiological evidence suggests that women who
have had a baby are at increased risk of developing urinary incon-
tinence. It seems that both pregnancy and delivery are risk fac-
tors (Foldspang 1999; Rortveit 2003a; Rortveit 2003b; Viktrup
2006). Similarly, these women seem to be at greater risk of faecal
incontinence, particularly those who have had vaginal deliveries (
Eason 2002; MacArthur 2001; Pollack 2004; Sultan 1999).

Description of the condition

Urinary incontinence

Urinary incontinence is a common problem amongst adults living
in the community. It is more frequent in women and pregnancy
or the postnatal period may be the first time many women expe-
rience urinary incontinence. Stress (having the symptom of invol-
untary urine leakage with physical exertion) and urge (symptom of
involuntary leakage associated with, or immediately following, a
sudden compelling need to void) urinary incontinence are the two
most common types of urine leakage in women. Many women
have symptoms of both stress and urge urinary incontinence; this
is called mixed urinary incontinence. Of these types, stress uri-
nary incontinence is most commonly associated with pregnancy
and the postnatal period (Rortveit 2003b; Viktrup 1993; Wilson
1996).
It seems that the prevalence of urinary incontinence increases dur-
ing pregnancy and decreases following delivery, although postpar-
tum prevalence still remains higher than before pregnancy (Allen
1990; Foldspang 1999; Mason 1999a; Stanton 1980; Thorp 1999;
Viktrup 1992; Viktrup 2000). Prevalence estimates of any stress
urinary incontinence during pregnancy vary between 6% (Stanton
1980) and 67% (Francis 1960), and from 3% (Viktrup 1993) to
38% (Morkved 1999) two to three months after delivery.

Factors known to be associated with a greater risk of postpartum
incontinence include vaginal delivery (in the short term); previ-
ous urinary incontinence; and heredity, including anatomical and
physiological factors such as pelvic anatomy and connective tis-
sue structure (Beck 1965; Demirci 2001; Farrell 2001; Foldspang
1999; Hvidman 2002; Iosif 1981).

Faecal incontinence

Faecal incontinence is less common than urinary incontinence but
is particularly distressing psychologically and physically (Johanson
1996). Women may experience involuntary loss of solid stool,
liquid stool, or flatus (wind). Prevalence is very difficult to estimate
both because there is no standard definition and because sufferers
are reluctant to admit to faecal incontinence.
Estimates of the prevalence of incontinence to stool (faecal inconti-
nence) in primiparous women ranges from 2% to 6% (Eason 2002;
Fynes 1999; MacArthur 2001; Meyer 1998; Mørkved 1997); esti-
mates are higher in studies that included involuntary loss of flatus

in addition to stool (anal incontinence, 13% to 27%) (Eason 2002;
Fynes 1999; Signorello 2000; Sultan 1993). One factor associated
with the development of faecal incontinence is obstetric injury, in
particular third or fourth degree tear or disruption of the external
anal sphincter muscle (Christianson 2003; Fenner 2003; Sultan
1999). Estimates of prevalence of faecal incontinence range from
17% to 62% if there has been severe perineal trauma at delivery,
or forceps delivery.

Description of the intervention

Treatment of urinary and faecal incontinence with

pelvic floor muscle training (PFMT)

A wide range of treatments has been used in the treatment of uri-
nary and faecal incontinence, including conservative interventions
(such as physical therapies, lifestyle interventions, behavioural
training, and anti-incontinence devices), pharmaceutical interven-
tions, and surgery. Conservative interventions, such as pelvic floor
muscle training (PFMT), are more likely to be used than drugs
or surgery while a women is pregnant or in the postnatal period.
Some drugs may be contraindicated in pregnancy and while breast-
feeding; surgery is not likely until a woman has completed her
family (with the exception of surgical repair of anal sphincter rup-
ture which should be diagnosed and repaired immediately after
delivery).
PFMT for the treatment of urinary incontinence was popularised
by Arnold Kegel (Kegel 1948), although in a review of the litera-
ture prior to 1949 Bø identified several records of the use of pelvic
floor muscle exercise (Bø 2004). PFMT has principally been rec-
ommended in the treatment of stress and mixed urinary incon-
tinence but has increasingly become part of treatment offered to
women with urge urinary incontinence. The use of PFMT in the
treatment of urinary incontinence is based on two functions of the
pelvic floor muscles: support of the pelvic organs, and a contri-
bution to the sphincteric closure mechanism of the urethra. More
detail about how PFMT might work to treat urinary incontinence
can be found in the background to a previous Cochrane review of
PFMT (Hay-Smith 2006).
PFMT has been used in the treatment of faecal incontinence, al-
though there are fewer studies of its effect than for urinary inconti-
nence. Theoretically, the external anal sphincter muscle (which is
continuous with the puborectalis muscle component of the pelvic
floor muscles) could be trained in a similar way to other pelvic
floor muscle and it is not clear whether it is possible for people to
tell the difference between a voluntary external anal sphincter con-
traction and a voluntary pelvic floor muscle contraction (Norton
2006).

Prevention of urinary and faecal incontinence with

PFMT

There are three grades of prevention, that is primary, secondary,
and tertiary prevention (Hensrud 2000). Primary prevention aims
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to remove the causes of a disease. As an example, a trial that com-
pared two obstetric practices (for example liberal versus restrictive
episiotomy policies) and the effect on the prevalence of postna-
tal incontinence amongst previously continent women would be
a primary prevention trial. Secondary prevention aims to detect
asymptomatic dysfunction and treat it early, to stop progression; a
trial that compared a treatment to improve the muscular supports
of the bladder with no treatment in postnatal women who had
weak pelvic floor muscles but no urinary incontinence symptoms
would be classified as a secondary prevention trial. Tertiary pre-
vention is the treatment of existing symptoms to prevent progres-
sion of disease.
Clinically it may be difficult to screen all potential trial participants
to see if a disease process is either absent altogether or present but
asymptomatic. In addition, with a condition such as incontinence
there might be more than one factor that could contribute to devel-
opment of the problem, for example denervation, fascial deficits,
and poor muscle function. It is impractical to screen for all possi-
ble factors and, in many cases, there are no reliable or valid clinical
tests available. Consequently, prevention trials may enrol people
purely on the basis of the absence of symptoms. This is commonly
the case in incontinence studies and the findings of these studies
are probably a combination of primary and secondary prevention
effects. This review makes no attempt to distinguish between pri-
mary and secondary effects but considers them together.

How the intervention might work

A variety of hypotheses have been suggested for why PFMT might
help prevent urinary incontinence. For example, trained muscle
might be less prone to injury, and previously trained muscle might
be easier to retrain after damage as the appropriate motor patterns
are already learned. It may be that previously trained muscle has
a greater reserve of strength so that injury to the muscle itself, or
its nerve supply, does not cause sufficient loss of muscle function
to reach the threshold where reduced urethral pressure results in
leakage. During pregnancy, training the pelvic floor muscles might
help to counteract the increased intra-abdominal pressure caused
by the growing fetus, the hormonally mediated reduction in ure-
thral pressure, and the increased laxity of fascia and ligaments in
the pelvic area. A similar rationale might be used to support the use
of PFMT to improve the function of the external anal sphincter
and thus prevent faecal incontinence.
Essentially, a PFMT programme may be prescribed for women to:

• increase strength (the maximum force generated by a
muscle in a single contraction);

• endurance (ability to contract repetitively, or to sustain
a single contraction over time);

• coordinate muscle activity (such as the pre-contraction
of pelvic floor muscles prior to a rise in intra-abdominal
pressure, or to suppress urge);

• or a combination of these.

There is not an absolute dividing line that differentiates strength
from endurance type exercise programmes. It is common for both
strength and fatigue resistance to improve in response to an exercise
programme, although one may be affected more than the other.
Characteristic features of strength training include low numbers
of repetitions with high loads: one way to increase load is to in-
crease the amount of voluntary effort with each contraction. En-
durance training is characterised by high numbers of repetitions
or prolonged contractions with low to moderate loads. Training
to improve coordination and urge suppression usually involves
the repeated use of a voluntary pelvic floor muscle contraction
(VPFMC) in response to a specific situation, for example VPFMC
prior to cough, or with the sensation of urge.
In many countries it is common for women to receive information
about, and encouragement to perform, some pelvic floor muscle
exercises during pregnancy and after delivery. Unsurprisingly then
the control intervention in many of the included trials was usual
antenatal and postnatal care which included advice on some form
of PFMT. Therefore, when considering the potential for effect of
the experimental intervention (PFMT) it was also important to
consider how much difference there might be between the exper-
imental and control conditions, especially where the control con-
dition included some advice on PFMT.

Why it is important to do this review

Existing reviews of PFMT for antenatal and postnatal

women

Previously, trials of PFMT for the treatment of urinary inconti-
nence in antenatal and postnatal women (Hay-Smith 2002a) and
physical therapies for the prevention of urinary incontinence (
Hay-Smith 2002b) were considered in separate Cochrane reviews.
There are also two Cochrane reviews of the conservative manage-
ment of faecal incontinence, although neither focused on studies
in antenatal or postnatal women (Hosker 2007; Norton 2006).
We considered that it would be helpful to bring together all the
evidence for PFMT related to pregnancy in one review, and at the
same time update the evidence previously published in the four
different reviews.
This Cochrane review, therefore, aimed to consider together the
trials specifically undertaken in antenatal and postnatal women.
Given the physiological changes of pregnancy and the postpartum
period it is possible that the effect of PFMT might differ in these
women. We have made a clear distinction between wholly preven-
tion trials, wholly treatment trials, and the trials in which there
was a mix of prevention and treatment (that is, giving PFMT to
all antenatal or postnatal women regardless of continence status).
Close attention is needed to this distinction between treatment
and prevention effects because a number of trials recruited ante-
natal or postnatal women whether they had symptoms of incon-
tinence or not. Thus, for asymptomatic women the PFMT was a
prevention strategy and for symptomatic women it was treatment.
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These trials are difficult to classify, not being wholly prevention
nor wholly treatment studies.

O B J E C T I V E S

To determine the effectiveness of PFMT in the prevention and/or
treatment of urinary and faecal incontinence in pregnant or post-
natal women.

We wished to test the following comparisons.

1. PFMT versus usual antenatal or postnatal care for the
(primary or secondary) prevention of incontinence?

2. PFMT versus usual antenatal or postnatal care for the
treatment of incontinence?

3. PFMT versus usual antenatal or postnatal care for the
prevention and treatment of incontinence (that is, the
population approach)?

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials and quasi-randomised studies (allo-
cation by alternation) were included. Other forms of controlled
clinical trials were excluded.

Types of participants

Trials that recruited antenatal (that is, pregnant) or postnatal
women (that is, women recruited immediately following delivery,
or postnatal women recruited because they had persistent urinary
or faecal incontinence symptoms following their most recent de-
livery). Women could have urinary, faecal, or both urinary and
faecal incontinence symptoms.
Comparisons were made in three populations of women:

1. prevention trials in women who were continent when
randomised;

2. treatment trials in women who were incontinent when
randomised;

3. mixed prevention and treatment trials in women some
of whom were wet and some dry when randomised.

Types of interventions

One arm of all eligible trials included the use of a PFMT pro-
gram to improve the function of the pelvic floor muscles or the
external anal sphincter, or both. PFMT was defined as a pro-
gramme of repeated voluntary pelvic floor muscle contractions
taught and supervised by a healthcare professional. All types of
PFMT programmes were considered, including using variations in

purpose and timing of PFMT (for example PFMT for strengthen-
ing, PFMT for urge suppression), ways of teaching PFMT, types
of contractions (fast or sustained), and number of contractions.
In the other arm, or arms, of the trial the women were given usual
antenatal and postnatal care, no treatment, or placebo treatments.
Usual antenatal or postnatal care in many countries includes advice
about PFMT. An a priori decision was made to include studies
in which the control group had, or might have, received PFMT
advice providing the PFMT arm was more intensive in some way
than the control arm. For example, in the PFMT arm women
were taught the exercises by a health professional whereas usual
care involved distribution on the postnatal wards of a leaflet about
PFMT.
Trials in which PFMT was combined with biofeedback, electrical
stimulation, or advice on strategies for symptoms of urge and
frequency (but without a scheduled voiding regimen characteristic
of bladder training), were eligible for inclusion. Trials in which
PFMT was combined with another stand alone therapy such as
bladder training or drug therapy (for example an anticholinergic)
were excluded. Trials of electrical stimulation (without PFMT)
were excluded.

Types of outcome measures

With regard to prevention, it seemed that the most appropriate
measure of outcome was the self-reported absence of urinary or
faecal incontinence symptoms. For treatment, a wider range of
outcomes was considered important, although the self-report of
cure or improvement in urinary or faecal incontinence symptoms
was thought to be most important.
Therefore, the primary outcome of interest was:
1. self-reported urinary or faecal incontinence.
Secondary outcomes of interest were:
2. condition-specific quality of life (for example King’s Health
Questionnaire, Incontinence Impact Questionnaire) or any other
quality of life or health status measure (for example Short Form-
36);
3. symptom severity;
4. number of urinary or faecal incontinence episodes;
5. measures of pelvic floor muscle function (for example elec-
tromyography, vaginal or anal squeeze pressures);
6. formal economic analysis (for example cost effectiveness, cost
utility).
Other outcomes of interest were:
8. treatment adherence;
9. adverse events;
10. delivery outcome (for example type of delivery, perineal
trauma) for women who did antenatal PFMT;
11. sexual function;
12. pelvic organ prolapse;
13. any other outcome not pre-specified but judged important
when performing the review.
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Search methods for identification of studies

This review drew
on the search strategy developed for the Cochrane Incontinence
Group (Formoredetailspleaseseethe‘SpecializedRegister’sectionof
theGroup’smoduleinTheCochraneLibrary). Relevant trials were
identified from the Cochrane Incontinence Group Specialised
Register, which is also described under the Incontinence Group’s
details in The Cochrane Library. The register contains trials iden-
tified from the Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE, CINAHL, and handsearching of jour-
nals and conference proceedings. The trials in the Cochrane In-
continence Group Specialised Register are also contained in CEN-
TRAL. The date of the last search was 24 April 2008.
The terms used to search the Incontinence Group Specialised Reg-
ister are given below:
({design.cct*} or {design.rct*})
and
({intvent.prevent.pfe*}
or {intvent.prevent.pfmt*} or {intvent.prevent.physicaltherapies}
or {topic.urine.incon.prevent.} or {topic.faecal.incon.prevent.} or
{topic.urine.incon.postnatal.} or
{topic.urine.incon.postobstetric.} or
{topic.faecal.incon.postobstetric} or {topic.urine.incon.preg.} or
{topic.urine.incon.stress.postnatal.} or
{topic.urine.incon.stress.postpartum.} or {intvent.phys.biofeed*}
or {intvent.phys.pfe*})
(All searches were of the keyword field of Reference Manager 9.5
N, ISI ResearchSoft).
We also searched for other possible relevant trials in the reference
lists of relevant articles.
We did not impose any restrictions on language of publication or
publication status (that is full publication, grey literature, etc).
A trial known to one of the review authors (SM) was accepted
for publication after the date of the last search. This trial was
eligible for inclusion. In addition, one of the review authors (SM)
published six-year follow-up data for one of the trials included in
the review after the date of the last search. The follow-up data were
included as part of the outcomes of the primary trial (Morkved
2003).

Data collection and analysis

Screening for eligibility

Reports of all possibly eligible studies were evaluated for inclusion
by two review authors without prior consideration of the results.
Any disagreements were resolved by discussion and, where these
were not resolved, final responsibility rested with a third person.
Studies were excluded from the review if they were not randomised
or quasi-randomised controlled trials, or they made comparisons
other than those pre-specified. Excluded studies are listed, with
reasons for their exclusion, in the table ’Characteristics of excluded
studies’.

Assessment of susceptibility of bias

Assessment of susceptibility to bias was undertaken by two review
authors. Allocation generation was classified as: random (low risk
of bias), method unclear (moderate risk) or not random (high
risk). Allocation concealment was: adequate (low risk of bias), un-
clear (medium risk), or not adequate (high risk). For outcome
assessment, quality of blinding was assessed for the primary out-
come measure (as defined by the trialists). Where the trialists had
not stated the primary outcome measure, assessment of blinding
was for the primary outcome measure for this review (number of
incontinent women). Blinding was classified as: blind (low risk
of bias), unclear if blind (medium risk), not blind or not feasible
(high risk). Analysis in the group to which women were assigned
(intention to treat) was classified as: done (low risk of bias), unclear
(moderate risk of bias) or not done (high risk of bias). Losses to
follow up were grouped as follows: below 10% (low risk of bias),
10 to 19.9% (medium risk), or 20% or higher (high risk). Any
disagreements were resolved as previously described.

Data extraction

Data extraction was undertaken independently by two review au-
thors and cross checked. Any differences of opinion related to the
data extraction were resolved by discussion. Where trial data were
possibly collected but not reported, or data were reported in a form
that could not be used in the formal comparisons, further clarifica-
tion was sought from the trialists. In addition, where the reported
data were clearly incomplete (usually conference abstracts) trial-
ists were contacted for data from the completed trial. All included
trial data were processed as described in the Cochrane Collabora-
tion Handbook for Systematic Reviews of Interventions (Higgins
2005).

Analysis

For categorical outcomes we related the numbers reporting an out-
come to the numbers at risk in each group, to derive a relative risk
(RR) and its 95% confidence Interval (CI). For continuous vari-
ables we used means and standard deviations to derive mean dif-
ferences. Where possible, data from different studies were pooled
using a fixed-effect model.
Some trials measured outcomes at more than one time point, usu-
ally in those trials where PFMT began antenatally. There were
some differences in the timing of outcome measures but for the
meta-analysis timing seemed to fall into the following clinical cat-
egories:

• late pregnancy (from 34 weeks up to delivery);
• early postnatal (up to 12 weeks after delivery);
• mid postnatal (12 weeks to 6 months after delivery);
• long-term postnatal (more than 6 months and up to 12

months after delivery).

Where a trial took measures at two time points within a single
category (for example at eight and 12 months after delivery) the
data from the longer time period were used. If follow-up data
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from more than 12 months after delivery were available these were
reported in the text.

Subgroup analysis

Subgroup analysis was used to consider the effects of beginning
PFMT during pregnancy or after delivery.

Sensitivity analysis

Sensitivity analysis with respect to trial quality was planned as
there is some evidence that the quality may have an impact on the
findings of a meta-analysis (Moher 1998). There were insufficient
trials and too many other potential causes of heterogeneity to make
this useful.

Heterogeneity

The extent of heterogeneity was assessed in three ways: visual in-
spection of data plots, Chi2 test for heterogeneity, and the I2 statis-
tic (Higgins 2003). Possible explanations were sought and dis-
cussed.

Publication bias

Although planned, formal analysis of publication bias was not pos-
sible because there were insufficient trials in any one comparison
to make this useful.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Included and excluded studies

Twenty-eight potentially eligible studies were found; 12 were ex-
cluded for the following reasons.

• Seven studies did not collect any urinary or faecal incon-
tinence outcome data (Agur 2005a; Dougherty 1989;
Jonasson 1989; Jonasson 1992; Nielsen 1988; Norton
1990; Thorp 1994).

• Three trials included PFMT as part of an intervention
but the actual comparisons were: active versus sham
magnetic stimulation (Culligan 2005), and one type of
feedback versus another (Fynes 1999; Mahony 2004).
Another trial compared abdominal exercise with no ab-
dominal exercise (Gouldthorpe).

• The remaining trial was listed in a trials register but no
report of this trial could be found; there was no response
to a letter to the principal investigator (Mason 1999b).

Sixteen trials were included.

• Three were primary or secondary prevention trials (that
is none of the women had incontinence symptoms at

the start of training); all three investigated the effect
of beginning PFMT antenatally (Gorbea 2004; Reilly
2002; Stothers 2002). The authors of two mixed pre-
vention or treatment trials (see below, Morkved 2003;
Sampselle 1998) kindly provided data for the subgroup
of women who did not have incontinence symptoms
at the start of training; these two trials, therefore, also
contributed data to the prevention comparisons of the
review.

• Five were treatment trials (that is all women had in-
continence symptoms at the start of training). These
investigated the effects of beginning PFMT antena-
tally (Skelly 2004; Woldringh 2007) and postnatally (
Dumoulin 2004; Glazener 2001; Wilson 1998).

• Eight were mixed prevention or treatment trials as
some women did, and others did not, have inconti-
nence symptoms at the start of training; these trials in-
vestigated the effects of starting PFMT either antena-
tally (Dannecker 2004; Hughes 2001; Morkved 2003;
Sampselle 1998) or postnatally (Chiarelli 2002; Ewings
2005; Meyer 2001; Sleep 1987). The authors of two
mixed prevention or treatment trials (Morkved 2003;
Sampselle 1998) kindly provided data for the subgroup
of women who did not have incontinence symptoms at
the start of training. These two trials have, therefore,
contributed data to the prevention comparisons of the
review.

Seven (Chiarelli 2002; Hughes 2001; Meyer 2001; Morkved 2003;
Reilly 2002; Sampselle 1998; Sleep 1987) of the 16 studies were
included in the previous version of this review (Hay-Smith 2002a).
Only one of the included trials did not report any useable data (
Skelly 2004); this trial was reported in a conference abstract. The
primary reference for two further trials was a conference abstract (
Hughes 2001; Stothers 2002). No further published reports were
found for any of these three studies but one trialist kindly provided
additional data, from a thesis (Hughes 2001).

Sample characteristics

Parity

All but two (Skelly 2004; Stothers 2002: both conference abstracts)
of the studies either reported parity or gravidity, or used this as
an inclusion criterion for the trial. Women who were recruited
while pregnant were usually nulliparous (Gorbea 2004; Hughes
2001; Meyer 2001; Morkved 2003) or primigravid (Dannecker
2004; Reilly 2002; Sampselle 1998); in all but one of these trials
(Meyer 2001) women started PFMT antenatally. Other trials in-
cluded both nulliparae and multiparae (Chiarelli 2002; Dumoulin
2004; Ewings 2005; Glazener 2001; Sleep 1987; Wilson 1998;
Woldringh 2007); in all but one of these trials (Woldringh 2007)
women started PFMT postnatally. Parity was comparable between
groups at baseline in all of the mixed parity studies.
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Age

Age of the participants was described in a number of ways, al-
though one trial did not report on this (Skelly 2004). In one trial,
women’s age ranged from 24 to 42 years (Stothers 2002), and
in two trials about 50% to 60% of the women were aged 20 to
29 years (Chiarelli 2002; Ewings 2005). Median age was about
28 years in two trials (Hughes 2001; Reilly 2002); and some-
what older, at 36 years, in another (Dumoulin 2004). In the re-
maining nine studies the mean age was in the mid to late 20s
for seven (Glazener 2001; Gorbea 2004; Meyer 2001; Morkved
2003; Sampselle 1998; Sleep 1987; Wilson 1998) and early 30s
for two (Dannecker 2004; Woldringh 2007). Age was comparable
at baseline in the comparison groups in 13 trials; it was not clear
if age was comparable in three trials (Meyer 2001; Skelly 2004;
Stothers 2002).

Weight

Body weight or body mass index (BMI) was reported by eight of the
16 trials. In the women recruited antenatally, mean or median BMI
was in the mid 20s (Hughes 2001; Morkved 2003; Reilly 2002;
Woldringh 2007); body weight was 66 kg on average (Gorbea
2004). In the two trials that recruited women on postnatal wards
more than 30% of women had a BMI in the overweight or obese
range (Chiarelli 2002; Ewings 2005); in the trial that recruited
postnatal women who had persistent incontinence symptoms the
median BMI (24 kg/m2) was in the normal range (Dumoulin
2004). BMI or body weight was comparable at baseline in the
two comparison groups for all of these trials, although one trial
noted that weight gain in pregnancy was significantly greater in
the PFMT group (Gorbea 2004).

Type of delivery

Some details on delivery were given by five of the seven trials that
began PFMT after delivery. In two trials of these trials all women
delivered vaginally (Chiarelli 2002; Sleep 1987): in the former all
women had a forceps or ventouse delivery, and in the latter about
18% had an instrumental delivery. The types of delivery appeared

comparable across the PFMT and control groups in both trials.
In the trials by Glazener et al and Wilson et al some women had a
caesarean section (about 8% in the former and 18% in the latter)
with the proportion of caesarean sections being similar in both
PFMT and control groups for both trials (Glazener 2001; Wilson
1998). Glazener et al also reported that about 14% of women in
both the PFMT and control groups had assisted vaginal deliveries.
In the remaining small trial it was not clear if all 107 women
delivered vaginally but it was reported that 30% of PFMT and
16% of control women had forceps delivery; this difference was
not statistically significant (Meyer 2001).
For the trials in which PFMT began antenatally, it was possible
that the type of delivery was affected by PFMT. For these trials,
type of delivery was a possible confounder of the postnatal incon-
tinence outcome but may itself be an outcome of importance. A
short summary of the data is given here in the text; the data are
also reported in more detail in Other Data Tables 01.09.01 and
03.09.01. Some details on the type of delivery, by group, were
given by only three of the nine trials. In two trials (Dannecker
2004; Morkved 2003) delivery type was similar across both com-
parison groups but in a third (Gorbea 2004) there seemed to be
fewer vaginal deliveries in the PFMT group (16 of 38 women in
the PFMT group, 22 of 38 in the control group).

Exclusion criteria

The most common exclusion criterion (in nine trials) was a co-
morbidity that might have made PFMT difficult or might have
altered the outcome of training, such as psychological or neurolog-
ical conditions. Four trials apiece also excluded women with high-
risk pregnancies; twins, or other multiple pregnancies or births; if
the baby was stillborn or was very ill or died after birth; or language
difficulties meant it was difficult to seek informed consent.

Pelvic floor muscle training regimens and and control

interventions (Table 1)

The PFMT and control interventions are described in the table
’Characteristics of included trials’ (overview) and in Table 1 (details
of exercise parameters).

Table 1. PFMT programmes and adherence

Study ID VPFMC

confirmed?

PFMT parame-

ters

PFMT supervi-

sion

Control

comparison

Adherence Notes

Chiarelli 2002 Visual in-
spection of per-
ineum.

Maximum of 6
VPFMC per set;
held 3 to 6 sec-
onds each; 3 sets

PFMT taught
one to one with
physiotherapist.
One (20 minute)
contact in hospi-

Routine postna-
tal care; usual
postnatal leaflet
given; invitation
to join postnatal

292 of 348
PFMT and 189
of 328 controls
were performing
PFMT at “ade-
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Table 1. PFMT programmes and adherence (Continued)

per day; for 8
weeks.

tal, and another
(30 minutes) 8
weeks later at
home or hospi-
tal.

class on ward; no
restric-
tion on PFMT
if recommended
by other health
professional.

quate” level at 3
months postpar-
tum (84%
and 58% respec-
tively).

Dannecker 2004 Not stated. 15 minutes
daily; for 3 to 6
weeks.

Not stated. Not stated. Not stated. PFMT with in-
flatable vagi-
nal balloon in-
situ to provide
resistance.

Dumoulin 2004 Not stated. 8 to 12 high in-
tensity (close to
maximal)
VPFMC per set;
held for 6 to 8
sec-
onds each with 3
to 4 fast contrac-
tions at the end
of each contrac-
tion; 6 seconds
rest between
contractions;
3 sets per day; 5
days a week; for
8 weeks.
Also ’The Knack’
(VPFMC prior
to hard cough
and maintained
through cough
until abdominal
wall relaxed).

PFMT taught
one to one with
physiotherapist.
Weekly physio-
therapy appoint-
ments for 8 con-
secutive weeks.

Same number of
physiotherapy
contacts for re-
laxation massage
of back and ex-
tremities; asked
not to do PFMT
at home.

Not stated. In addition to
PFMT 15 min-
utes of electrical
stimulation and
25
minutes of elec-
tromyographic
biofeedback per
appointment.

Ewings 2005 Not stated. 6 months. PFMT
taught one to
one with physio-
therapist in hos-
pital.
Invitation to at-
tend PFMT class
at

Standard care in-
cluding ver-
bal promotion of
PFMT and
leaflet on PFMT.

Of 117 women
in PFMT group
114 were visited
by
the physiothera-
pist in hospital,
21 attended the
2 month PFMT
group, and
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Table 1. PFMT programmes and adherence (Continued)

2 and 4 months
postnatally.

5 attended the 4
month group.

Glazener 2001 Not stated. 8 to 10 sessions
of fast and slow
VPFMC per day
with aim of 80-
100 per day; for
up to 8 months.

PFMT
taught one to
one with nurse,
health visitor or
continence advi-
sor.
Visited at home
at 5, 7 and 9
months postna-
tally.

Usual antena-
tal and postnatal
care
that may have in-
cluded advice on
PFMT.

218
of 278 PFMT
women and 118
of 244 controls
had done
some PFMT in
the 11th postna-
tal month (78%
and 48% respec-
tively).
PFMT
women were do-
ing a mean of 20
VPFMC per day
(SD
29) and controls
5 VPFMC (SD
15) per day at
12 months post-
natally.

Fre-
quency and ur-
gency strategies
added if needed
at 7 or 9 months
postnatally.

Gorbea Chavez
2004

Surface elec-
tromyography
(electrodes either
side of anus).

10 VPFMC;
held for 8 sec-
onds each fol-
lowed by 3 fast
1 second con-
tractions; 6 sec-
ond rest between
contractions; for
up to 20 weeks.

PFMT taught
one to one with
physiotherapist.
Clinic appoint-
ments (one hour
each) weekly for
8 weeks, then
weekly phone
calls.

Requested not to
do PFMT dur-
ing pregnancy or
postnatally.

63% attended all
8 physiotherapy
appointments,
21% attended 7
appointments.

Electromyo-
graphic biofeed-
back at each ap-
pointment.
Asked to com-
plete exercise di-
ary.

Hughes 2001 Vaginal digital
palpation.

Daily; for up to
11 months.

One individ-
ual session with
physiotherapist,
and one group
PFMT ses-
sion led by phys-
iotherapist be-
tween 22 and 25
weeks gestation
with maximum
of 6 women per
group.

Usual ante-
natal and postna-
tal care that may
have
included advice
on PFMT (per-
sonal communi-
cation).

Of 586 women
in the PFMT
group 461 at-
tended the group
PFMT ses-
sion (79%) (per-
sonal communi-
cation).

16 of 460
women who at-
tended the group
PFMT session
could not per-
form a VPFMC
after teaching
(3.5%), and 13
could contract
but not sustain a
contraction (per-
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Table 1. PFMT programmes and adherence (Continued)

sonal communi-
cation).

Meyer 2001 Not stated. Up to 8 months. 12 one to one ap-
pointments with
physiother-
apist between 2
and 10 months
postnatally.

No intervention. Not stated. In addition to
PFMT 15 min-
utes of electrical
stimulation and
20 minutes of
biofeedback per
appointment.

Morkved 2003 Vaginal digital
palpation.

8 to 12 near max-
imal VPFMC;
held 6 to 8 sec-
onds each with
3 to 4 fast con-
tractions at the
end of each con-
traction; 6 sec-
ond rest between
contractions;
twice daily; for
up to 8 months.
Also
weekly 60 min-
utes PFMT class
for 12 weeks.

12 weekly group
contacts
with physiother-
apist between 20
and 36 weeks
gestation.

Usual antena-
tal and postnatal
care
that may have in-
cluded advice on
PFMT. Not dis-
couraged from
doing PFMT on
their own.

28 of 148 PFMT
women attended
less than half the
12 weekly
PFMT classes
and did not re-
turn training di-
aries (19%).

Dur-
ing PFMT class
VPFMC done in
range of body
positions (lying,
sitting, kneel-
ing and standing
with legs apart).
PFMT in-
terspersed with
abdominal, back
and thigh muscle
exercise.
Asked to com-
plete exercise di-
ary.

Reilly 2002 Not clear, but
seems likely as
physiother-
apists gave in-
dividualised pro-
grammes
to those not able
to follow exer-
cise regimen due
to inability to do
VPFMC.

8 to 12 VPFMC;
held for
6 seconds each; 2
minutes rest be-
tween each set of
8 to 12 contrac-
tions; 3 sets of
8 to 12 contrac-
tions twice daily;
for about 20
weeks.
Also asked to do
VPFMC with
every cough and
sneeze.

About
5 (monthly) con-
tacts with phys-
iotherapist be-
tween 20 weeks
gestation and de-
livery.

Usual ante-
natal and postna-
tal care that may
have included
advice on PFMT.
Appear to have
had same num-
ber of clinic visits
as PFMT group
and appear to
have been asked
if doing PFMT
at each of these
visits.

52 of 120 PFMT
women did not
return an exer-
cise diary (43%);
13 completed
less than 28 days
of PFMT (11%),
and 55 com-
pleted 28 days or
more (46%).
When
asked postnatally
33 of 120 PFMT
women
and 37 of 110
controls were do-
ing occasional or
no PFMT (28%

If unable to fol-
low PFMT reg-
imen than indi-
vidualised
programme until
able to do so.
Asked to com-
plete exercise di-
ary.
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Table 1. PFMT programmes and adherence (Continued)

and 34% respec-
tively).

Sampselle 1998 Yes, but not clear
how or who by.

30 maximal or
near maxi-
mal VPFMC per
day; for up to 17
months.

Not stated. Usual antena-
tal and postnatal
care; no system-
atic PFMT pro-
gramme.

At 35 weeks ges-
tation
85% of PFMT
women reported
to
be doing PFMT
75% of the time.
At one
year PFMT ad-
herence reported
to vary between
62 and 90%.

Skelly 2004 Not stated. Not stated. “One to one
teaching about
pelvic floor exer-
cises”

“Conventional
care
(hand-out infor-
mation about
pelvic muscle ex-
ercises)”

Not stated.

Sleep 1987 Not stated. As for controls
with additional
section in leaflet
recommending a
specific exercise
each
week that inte-
grated VPFMC
with usual ac-
tivities of daily
living; up to 3
months.

One to one ses-
sion with mid-
wifery co-ordi-
nator each post-
natal day in hos-
pital.

Usual antenatal
and
postnatal care in-
cluding PFMT
leaflet; might in-
clude PFMT
at antenatal class
and/or postnatal
class on ward; in-
structed to do
VPFMC as often
as remembered
and mid-stream
urine stop.

At 10 days post-
natally 78% of
PFMT and 68%
of
controls were do-
ing some PFMT,
with 58% and
42% respectively
doing
some PFMT at 3
months.

Stothers 2002 Not stated. Not stated. Seen twice
monthly
throughout
preg-
nancy, and every
3 months post-
natally for one

“other (placebo)
including no
pelvic floor exer-
cises”

Not stated.
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Table 1. PFMT programmes and adherence (Continued)

year (by physio-
therapist?).

Wilson 1998 Not stated. Mix of fast and
slow VPFMC 8
to 10 times a day
with aim of 80
to 100 VPFMC
daily; up to 9
months.

One to one ses-
sions with phys-
io-
therapist at 3, 4,
6, and 9 months
postnatally.

Usual PFMT as
taught in antena-
tal and postnatal
classes.

Mean number of
daily VPFMC at
12 months post-
natally was 86
(95%
CI 69-104) in
the PFMT group
and 35 (95% CI
30 to 40) in the
controls.

Perineometry for
biofeedback
at each appoint-
ment.

Woldringh 2007 Observation and
palpation of per-
ineal body.

Not stated. 4 one to one half
hour sessions
with physiother-
apist - 3 antena-
tally and one at
6 weeks postna-
tally.

Usual an-
tenatal and post-
natal care includ-
ing ad-
vice on PFMT;
nearly two thirds
received
some instruction
on PFMT.
It seems the con-
trols were asked
the same ques-
tions about fre-
quency and du-
ration of PFMT
as the PFMT
group.

At 35 weeks ges-
ta-
tion 6% reported
no PFMT, 17%
reported some
PFMT,
40% were doing
PFMT at low in-
tensity and 37%
were exercis-
ing intensively in
the PFMT group
versus
36%, 25%, 26%
and 14% respec-
tively in the con-
trol group.

Eight trials gave enough details on the experimental PFMT inter-
vention and the care in the control group to make categorisation
of the training possible.

• Four trials selected exercise parameters that seemed
to favour strength and effort (load) training (that is,
short duration contractions of maximal of near max-
imal effort and a relatively small number of repeti-
tions) (Dumoulin 2004; Morkved 2003; Reilly 2002;
Sampselle 1998). One of these trials (Reilly2002) stated
that the exercise protocol used was that described by
Bø (Bo 1995), which is also the pelvic floor mus-
cle strength training protocol on which the trials by
Morkved 2003 and Dumoulin 2004 were based. Su-
pervised treatment duration was only eight weeks in
the trial by Dumoulin 2004 and this might have been

insufficient for muscle hypertrophy to be established.
In addition to strength training, Dumoulin 2004and
Reilly 2002 included some coordination type training
(women were encouraged to perform VPFMC in con-
junction with rises in intra-abdominal pressure such as
with coughing or sneezing, also known as ’the knack’).
The control group in the trial by Mørkved and col-
leagues were instructed in how to do a correct volun-
tary pelvic floor muscle contraction (so the measures of
pelvic floor muscle function were valid) and received
the standard information on PFMT that was part of
usual care. In two trials (Reilly 2002; Sampselle 1998)
the control condition was usual care that may have in-
cluded PFMT; Reilly and colleagues reported more than
occasional PFMT at three months postpartum in 72%
and 66% of the PFMT and control groups, respectively.
Dumoulin and colleagues asked their controls not to do
any PFMT.
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• Two further trials described PFMT programmes that
were characteristic of strength training but did not men-
tion loading (effort) (Chiarelli 2002; Gorbea 2004); su-
pervised treatment duration was only eight weeks in the
trial by Chiarelli and colleagues and this might have
been insufficient for muscle hypertrophy to be estab-
lished. In the trial by Chiarelli and colleagues the con-
trol condition was usual care that may have included
PFMT; at three months postpartum 84% and 58% of
the PFMT and control groups, respectively, were per-
forming PFMT at ’adequate’ levels. Gorbea 2004 asked
their controls not to do any PFMT.

• The PFMT programmes of two trials were more dif-
ficult to categorise and seemed to have characteristics
of training for strength and fatigue resistance (Glazener
2001; Wilson 1998). These programmes included fast
and slow contractions, relatively large numbers of sets
(8 to 10 per day) with relatively few repetitions per set
(about 10) but overall large number contractions per
day (80 to 100 per day); there was no description of
effort. The programmes might have affected strength
or endurance, or both, depending on the number of
contractions performed per day and the amount of vol-
untary effort with each contraction. In both trials the
control group received usual care that may have in-
cluded advice on PFMT. At 12 months postpartum (the
primary endpoint in both trials), the mean number of
VPFMC per day in PFMT and control groups was 20
(SD 29) versus 5 (SD 15) (Glazener 2001), and 86 (95%
CI 69 to 104) versus 35 (95% CI 30 to 40), respectively.

The remaining eight trials did not report sufficient detail on the
PFMT intervention or care in the control groups to be sure that
the training programme had the potential to improve muscle func-
tion (Dannecker 2004; Ewings 2005; Hughes 2001; Meyer 2001;
Skelly 2004; Sleep 1987; Stothers 2002; Woldringh 2007).

• In the trials by Sleep and Grant (Sleep 1987) and
Woldringh and colleagues (Woldringh 2007), the con-
trol groups received usual advice about PFMT and
about half (or more) of the women in the experimen-
tal and control groups were doing PFMT. In both tri-
als a greater proportion of women in the experimen-
tal group were doing some PFMT (58% PFMT versus
42% controls at three months postpartum (Sleep 1987),
and 94% PFMT versus 65% at 35 weeks gestation (
Woldringh 2007)).

• In three trials (Ewings 2005; Hughes 2001; Skelly2004)
the control groups also got usual advice about PFMT
but it was not clear how many of these women actually
exercised; so it was difficult to tell how much difference

there might have been between the groups with regard
to PFMT.

• Two trials reported that the controls had no PFMT
(Meyer 2001; Stothers 2002) although they did not
provide any details on the PFMT intervention given in
the PFMT arm.

• Finally, Dannecker 2004 gave no details on the control
group.

The impact of not knowing whether there was any real clinical
difference between experimental and control conditions in these
eight trials is considered in the discussion.

Outcome measures

Nine of the 16 trials clearly stated the primary outcome(s) of
interest in the trial:

• in six it was self-reported incontinence (Chiarelli 2002;
Ewings 2005; Glazener 2001; Gorbea 2004; Morkved
2003; Reilly 2002);

• in two this was a pad or stress test with a standardised
bladder volume (Dumoulin 2004; Stothers 2002);

• one trial combined data from a urinary diary and
questionnaire to give an incontinence severity score (
Woldringh 2007).

While there was some consistency in the choice of outcome mea-
sures by trialists the differences in the measures or the way the data
were reported limited the possibilities for combining results from
individual trials. Only one of the trials, reported as a conference
abstract, did not contribute any data to the analyses (Skelly 2004).
Only three trials reported long-term results after the first year (
Glazener 2001; Morkved 2003; Reilly 2002).

Risk of bias in included studies

Due to brevity of reporting it was difficult to assess the three trials
that were published as conference abstracts (Hughes 2001; Skelly
2004; Stothers 2002); and one of these abstracts did not report
sample size (Skelly 2004). One trial was small with fewer than 25
women per comparison group (Dumoulin 2004) and three were
of moderate size with between 25 and 50 women per group (
Gorbea 2004; Sampselle 1998; Stothers 2002). Nine trials allo-
cated more than 50 women per group (Chiarelli 2002; Dannecker
2004; Ewings 2005; Glazener 2001; Hughes 2001; Meyer 2001;
Morkved 2003; Reilly 2002; Woldringh 2007); four of these were
large (that is, more than 300 women per comparison group) (
Chiarelli 2002; Glazener 2001) or very large (more than 500 per
group) trials (Hughes 2001; Sleep 1987). Wilson and colleagues
randomised just over 100 women to the control and individual
treatment groups, with the individual treatment group being fur-
ther randomised into three groups: PFMT only, PFMT with vagi-
nal cones, vaginal cones only (Wilson 1998).
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Nine of the 16 trials reported an a priori power calculation (
Chiarelli 2002; Dumoulin 2004; Glazener 2001; Gorbea 2004;
Meyer 2001; Morkved 2003; Reilly 2002; Sleep 1987; Woldringh
2007). One of the trials without a power calculation was reported
as a pilot trial (Ewings 2005).

Random allocation generation and random allocation

concealment

Six trials gave enough details on random allocation generation
and concealment for us to be reasonably sure that the trials had
a low risk of bias (Chiarelli 2002; Ewings 2005; Glazener 2001;
Morkved 2003; Sampselle 1998; Wilson 1998). One trial reported
adequate allocation concealment although the method of alloca-
tion generation was not clear (Gorbea 2004); three reported ran-
dom allocation generation but it was not clear if allocation was ad-
equately concealed (Dumoulin 2004; Hughes 2001; Reilly 2002).
The remaining six trials stated only that women were allocated at
random (Dannecker 2004; Meyer 2001; Skelly 2004; Sleep 1987;
Stothers 2002; Woldringh 2007). The seven trials with adequate
random allocation concealment were considered to be at low risk
of selection bias (Chiarelli 2002; Ewings 2005; Glazener 2001;
Gorbea 2004; Morkved 2003; Sampselle 1998; Wilson 1998) with
all the other trials having a moderate risk.

Blinding of participants, therapists and outcome

assessment

It was not considered feasible, in any of the included trials, to blind
the treatment provider or participants to group allocation and so
all 16 trials were at high risk of performance bias; the difficulty
of blinding exercise-based interventions is a common problem.
However, blinded outcome assessment should be possible. Eight
trials reported blinded outcome assessment of the primary out-
come measure of the trial (for example a pad test) or reported that
an anonymised or blinded method of collecting patient-reported
incontinence symptom data was used (Chiarelli 2002; Dannecker
2004; Dumoulin 2004; Glazener 2001; Morkved 2003; Reilly
2002; Sampselle 1998; Stothers 2002). These eight trials were
considered to be at low risk of bias, with the remaining trials at
moderate risk.

Reporting of dropout and withdrawal, and analysis by

intention to treat

Some trials assessed outcomes and reported losses to follow up
at more than one time point; assessment of susceptibility to bias
was made at the primary endpoint for each trial. In three trials (
Meyer 2001; Skelly 2004; Stothers 2002), where two of these were
conference abstracts (Skelly 2004; Stothers 2002), losses to follow
up and analysis by intention to treat were not reported.
Eleven trials stated that analysis was carried out on the basis
of group assignment (Chiarelli 2002; Dannecker 2004; Ewings
2005; Glazener 2001; Hughes 2001; Morkved 2003; Reilly 2002;

Sampselle 1998; Sleep 1987; Wilson 1998; Woldringh 2007).
There were no large differences in the proportion of dropouts be-
tween the two comparison groups in any of the trials, but the
overall proportion of losses to follow up ranged from 4% to 38%.
The proportion of participants lost to follow up increased with
the time between recruitment and assessment of the primary end-
point. Dropout rates were 4% (Gorbea 2004) and 3% (Dumoulin
2004) at six and nine weeks postpartum, and ranged from 4%
(Morkved 2003) through to 6% (Chiarelli 2002), 11% (Sleep
1987) and 14% (Reilly 2002) at three months postpartum. By six
to seven months postpartum, dropout rates ranged from 19% (
Ewings 2005) to 24% (Dannecker 2004) and 34% (Hughes 2001).
At 12 months, dropout rates were 30% or more, being: 30% (
Glazener 2001), 36% (Sampselle 1998), 37% (Wilson 1998), and
38% (Woldringh 2007).
As there were not large differences in the proportion of dropouts
between comparison groups in any of the trials the 11 trials that
stated analysis was carried out the basis of intention to treat were
considered to be at least risk of attrition bias (Chiarelli 2002;
Dannecker 2004; Ewings 2005; Glazener 2001; Hughes 2001;
Morkved 2003; Reilly 2002; Sampselle 1998; Sleep 1987; Wilson
1998; Woldringh 2007). However, the power to detect difference
in the primary outcome at the primary endpoint may well have
been compromised by the high proportions of dropouts in some
of these 11 trials.

Effects of interventions

One of the 16 trials did not contribute data for analysis (Skelly
2004). The other 15 trials compared PFMT (3040 women) with
usual care or no PFMT (3141 women) for antenatal and postnatal
women. There were some data available to explore the hypothesis
that PFMT is better than usual antenatal and postnatal care, or no
treatment, for the prevention and treatment of urinary and faecal
incontinence. The primary analysis investigated the prevalence of
urinary and faecal incontinence. Data for outcomes of secondary
interest (in ’Other data tables’) are only briefly discussed to give an
indication of whether the findings were broadly consistent with
the usable data, or not.
The 15 trials contributing to the analysis were categorised as:

• primary or secondary prevention trials, in which women
had no incontinence symptoms;

• treatment trials, in which all women had incontinence
symptoms when they began PFMT;

• mixed prevention and treatment trials, in which some
women did and some women did not have incontinence
symptoms when they began PFMT.

Within each of the three categories, the trials were subgrouped
according to whether PFMT began before delivery (antenatal), or
after delivery (postnatal).
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Comparison 1: Prevention of incontinence (Analysis

1)

Five trials contributed to this comparison (Gorbea 2004; Morkved
2003; Reilly 2002; Sampselle 1998; Stothers 2002). Four of the tri-
als recruited nulliparous (Gorbea 2004; Morkved 2003) or prim-
iparous women (Reilly 2002; Sampselle 1998) during pregnancy,
and the other recruited “pregnant women” (Stothers 2002).
In all five trials PFMT began during pregnancy, while controls
were asked not to do PFMT (Gorbea 2004; Stothers 2002) or re-
ceived usual care that might have included information on PFMT
(Morkved 2003; Reilly 2002; Sampselle 1998). All the women
were continent at the time of randomisation.
Two of these trials were mixed prevention and treatment trials, but
published or unpublished data were available for women who were
continent at recruitment (Morkved 2003; Sampselle 1998). In one
trial (Sampselle 1998) 54 of 72 women were continent based on a
standing stress test at 20 weeks gestation. After dropouts, unpub-
lished data were available from 37 previously continent women
(16 PFMT and 21 controls). Another trial (Morkved 2003) pub-
lished data for 207 of 301 women who were continent before
pregnancy and at 20 weeks gestation. After dropouts, data were
available from 193 previously continent women (94 PFMT and
99 controls). Neither trial was powered to find differences in the
previously continent subgroup; the subgroup sizes were small.
Primary outcome measure : self-reported urinary or faecal incon-

tinence (Analysis 1.1 to Analysis 1.5)

• In late pregnancy, PFMT women were 56% less likely
to report urinary incontinence than controls (RR 0.44,
95% CI 0.30 to 0.65) (Analysis 1.1).

Statistically significant heterogeneity was observed in this com-
parison. While the point estimates in all three trials favoured
PFMT, these differed considerably between the trials (RR 0.86,
0.46, and 0.03 in the trials by Sampselle 1998, Morkved 2003,
and Gorbea 2004, respectively). There were two possible reasons
why the difference between PFMT women and controls was more
pronounced in the trial by Gorbea 2004. Firstly, the comparison
group was asked not to do PFMT, whereas in the other two trials
in this comparison the controls had usual care that might have in-
cluded PFMT. Secondly, none of the women in the PFMT group
in the trial by Gorbea 2004 reported urinary incontinence in late
pregnancy; it is not clear how stable the point estimate and CI was
when there were no events in one of the two comparison groups.

• PFMT women were about 50% less likely to report
urinary incontinence, compared to controls, in the early
postpartum period (RR 0.50, 95% CI 0.31 to 0.80) (
Analysis 1.2).

• PFMT women were still significantly less likely than
controls to have urinary incontinence at between three
and six months postpartum, although the difference
in risk had reduced to 30% (RR 0.71, 95% CI 0.52

to 0.97) (Analysis 1.3). The pooled estimate favoured
PFMT, but only the trial by Reilly and colleagues was
statistically significant, in favour of PFMT.

In two of the four trials in this comparison, the data were
from a subgroup of previously continent women (Morkved 2003;
Sampselle 1998); the trials were not powered to find a difference
in the subgroup of continent women. When considering the dif-
ference in outcome between the two groups in the trial by Reilly
2002, it is interesting to note that all the women were poten-
tially at increased risk of postpartum urinary incontinence as they
had bladder neck hypermobility at 18 weeks gestation. At three
months postpartum, 72% of PFMT women and 66% of controls
were doing more than occasional PFMT. At four-year follow up,
Reilly 2002 reported that 7/42 (17%) PFMT women and 26/58
(45%) controls had symptoms of stress incontinence.

• There were too few participants (n=44) in one trial (
Sampselle 1998) to identify whether or not there was
a difference in prevalence of urinary incontinence be-
tween PFMT women and controls at 12 months post-
partum (Analysis 1.4).

Four years after the index delivery, Reilly and colleagues found that
about 17% of the PFMT group reported urinary incontinence
versus 45% of women in the usual care group. This apparent
advantage for the PFMT group needs to be viewed with caution
as less than half of the original sample were followed up.
None of the five trials reported data on the prevalence of postpar-
tum faecal incontinence.
Secondary outcome measures : condition-specific quality of life (

Analysis 1.6), symptom severity (Analysis 1.7), pelvic floor muscle

function (Analysis 1.8), and adverse effects

Only one trial (Reilly 2002) collected condition-specific quality
of life data (King’s Health Questionnaire, which is for urinary
not faecal incontinence) but the data were not reported (Analysis
1.6). In their trial report Reilly and colleagues stated that there
was “no difference between the trial groups on any of the eight
scales”. However, the PFMT group scored significantly higher on
the SF36 general health domain (Analysis 1.6).
Four of the five trials reported some data on symptom severity,
such as frequency or amount of urine leakage (Analysis 1.7). None
of the measures, or the ways of reporting these, were common to
the four trials. Some of the data suggested that PFMT women
with symptoms of urinary incontinence might have had less severe
symptoms than women in the control groups but this was not a
consistent or clear-cut finding.
Pelvic floor muscle function was measured in two trials: using
electromyography (Gorbea 2004), and vaginal squeeze pressure (
Reilly 2002). The lack of explanation of the type of electromyo-
graphy and unusual presentation of the data in the former trial
(Gorbea 2004) made it difficult to interpret. In the latter trial (
Reilly 2002), mean vaginal squeeze pressure was not statistically
significantly greater in the PFMT group than the control group.
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Adverse effects

Only one trial noted any adverse events: two of 43 PFMT women
withdrew due to pelvic floor pain (Stothers 2002).
Other outcomes : treatment adherence (Table 1), delivery outcome

(Analysis 1.9), any other outcome not pre-specified but of interest

Two trials (Gorbea 2004; Reilly 2002) reported some data related
to treatment adherence (Table 1). Gorbea 2004 reported that 84%
of PFMT women attended seven or all of the eight physiother-
apy appointments offered. In the trial by Reilly 2002, nearly half
the women in the PFMT group exercised for 28 days or more.
Postnatally, similar proportions of women in the intervention and
control groups were doing only occasional or no PFMT (28% and
34%, respectively).
Delivery outcome was reported by one trial (Gorbea 2004): fewer
PFMT women had vaginal births compared with women in the
control group; and vice versa for caesarean section (RR for cae-
sarean section 1.83, 95% CI 1.07 to 3.15) (Analysis 1.9).
Reilly 2002 recruited women with increased bladder neck mobil-
ity (determined using ultrasound) at 18 weeks gestation. At three
months postpartum the mean change in bladder neck mobility
was -0.16 mm (SD 0.44, n=84) in PFMT women and -0.08 mm
(SD 0.48, n=82) in control women. This was not statistically sig-
nificantly different.

Comparison 2: Treatment of incontinence (Analysis

2)

Four trials contributed to this comparison (Dumoulin 2004;
Glazener 2001; Wilson 1998; Woldringh 2007). All four trials
recruited a mix of primiparous and multiparous women.
Antenatal trial : one trial began supervised PFMT during preg-
nancy in women with antenatal incontinence (Woldringh 2007);
the controls received usual care.
Postnatal trials : in the other three trials, supervised PFMT be-
gan at three or more months postpartum as treatment for women
with persistent urinary incontinence symptoms after delivery (
Dumoulin 2004; Glazener 2001; Wilson 1998); the controls re-
ceived usual care (Glazener 2001; Wilson 1998) or were asked not
to do PFMT (Dumoulin 2004).
Primary outcome measure : self-reported urinary or faecal incon-

tinence (Analysis 2.1 to Analysis 2.5)

• Antenatal PFMT: one trial (Woldringh 2007) was too
small to identify a significant difference in the preva-
lence of urinary incontinence between PFMT and con-
trol groups at any of the four time points (late preg-
nancy, early, mid or late postpartum).

• Postnatal PFMT: in three trials (Dumoulin 2004;
Glazener 2001; Wilson 1998), PFMT women were
about 20% less likely to have urinary incontinence af-
ter treatment compared to controls at 12 months (RR
0.79, 95% CI 0.70 to 0.90) (Analysis 2.4.2).

Dumoulin 2004 reported this outcome at nine weeks after the in-
tervention began. Women were recruited at varying lengths of time
following delivery (all more than three months postpartum) so it
was difficult to determine whether the data should be presented
as mid- or long-term postnatal data. It was decided to present the
data alongside that from Glazener 2001 and Wilson 1998, in the
long-term category, although the treatment effect in the trial by
Dumoulin 2004 was much greater than that in the other two tri-
als.
Statistically significant heterogeneity was observed in these data
but the effect persisted even if a random-effects model was chosen,
albeit with wide confidence intervals (RR 0.71, 95% CI 0.52 to
0.97). There were two clear clinical differences begtween trials.
One difference was that the controls in the trial by Dumoulin
2004 were asked not to do PFMT, whereas controls in the other
two trials received usual care and both intervention and control
groups were doing PFMT (a mean of 20 versus 5 pelvic floor mus-
cle contractions per day in the PFMT and control groups, respec-
tively (Glazener 2001); and 86 versus 35 in Wilson 1998). The
other difference was in the PFMT intervention. Dumoulin 2004
used a strengthening PFMT programme with adjunctive electri-
cal stimulation and biofeedback involving physiotherapy appoint-
ments once a week for eight weeks, whereas in the other two trials
(Glazener 2001; Wilson 1998) the PFMT intervention was not
clearly targeted at either strength or endurance and the women
had three or four appointment with health professionals over ap-
proximately six months.

• Two trials (Glazener 2001; Wilson 1998) reported data
on the prevalence of faecal incontinence 12 months after
delivery: PFMT women were about half as likely to
report faecal incontinence (RR 0.52, 95% CI 0.31 to
0.87) (Analysis 2.5).

Secondary outcome measures : condition-specific quality of life (

Analysis 2.6), symptom severity (Analysis 2.7), pelvic floor muscle

function (Analysis 2.8)

Urinary incontinence condition-specific quality of life was mea-
sured using the Incontinence Impact Questionnaire (IIQ) (
Dumoulin 2004; Woldringh 2007) or Urogenital Distress Inven-
tory (UDI) (Dumoulin 2004). Woldringh and colleagues cate-
gorised IIQ scores, which meant that it was not possible to in-
terpret these data. Dumoulin and co-workers found more change
( an improvement) in the IIQ and UDI scores for women given
PFMT than control women.
All four treatment trials reported some data on symptom severity,
such as frequency or amount of urine leakage. None of the mea-
sures, or the ways of reporting these, were common to the four
trials. The data suggested that PFMT women with symptoms of
urinary incontinence might have had less severe symptoms than
controls but this was not a consistent or clear-cut finding.
Pelvic floor muscle function was measured using a dynamometer
and vaginal squeeze pressure: while the dynamometer findings
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favoured the PFMT group (Dumoulin 2004), the vaginal squeeze
pressure readings did not (Wilson 1998).
Adverse effects

Dumoulin et al stated that none of the women in the PFMT group
reported any adverse events (with PFMT or electrical stimulation).
Other outcomes : treatment adherence (Table 1), economic analysis,

any other outcome not pre-specified but of interest

Three trials reported some data related to treatment adherence. In
one antenatal training trial (Woldringh 2007) 37% of the PFMT
women were exercising intensively, compared to 14% of controls,
at 36 weeks gestation. Women in two postnatal trials (Glazener
2001; Wilson 1998) were reported as performing significantly
more voluntary pelvic floor muscle contractions per day at 12
months postpartum in the PFMT groups. The mean number of
contractions was 20 (SD 29) and 86 (95% CI 69 to 104) per day
in PFMT women, and 5 (SD 15) and 35 (95% CI 30 to 40) per
day in control women, respectively.
Wilson 1998 noted that the average time to teach PFMT to the
intervention group was 32 minutes (95% CI 30 to 34) but no
further economic analysis was reported.
Glazener 2001 followed up women six years after the index deliv-
ery. At six years there were no significant differences between the
groups: 100/263 (38%) of the intervention group, and 99/253
(39%) of controls experienced urinary incontinence at least once
per week; the numbers experiencing faecal incontinence (to stool)
were 32/261 (12%) and 32/248 (13%), respectively. Similar pro-
portions of women in both groups were doing some PFMT:
132/263 (50%) and 127/253 (50%) in the intervention and con-
trol groups, respectively. There were no statistically significant dif-
ferences between the groups for any of these long-term outcomes.

Comparison 3: Mixed prevention and treatment of

incontinence (Analysis 3)

Eight trials contributed to this comparison (Chiarelli 2002;
Dannecker 2004; Ewings 2005; Hughes 2001; Meyer 2001;
Morkved 2003; Sampselle 1998; Sleep 1987).
Antenatal trials : four trials recruited nulliparous or primiparous
women and randomised the women to supervised antenatal PFMT
or usual care, which might have included information on PFMT (
Dannecker 2004; Hughes 2001; Morkved 2003; Sampselle 1998).
Postnatal trials : the other four trials recruited either nulliparous
women during pregnancy (Meyer 2001) or postnatal women of
mixed parity (Chiarelli 2002; Ewings 2005; Sleep 1987) and
randomised the women to postnatal PFMT versus usual care (
Chiarelli 2002; Ewings 2005; Sleep 1987) or versus no PFMT (
Meyer 2001).
Primary outcome measure : self-reported urinary or faecal incon-

tinence (Analysis 3.1 to Analysis 3.5)

• Women who were randomised to antenatal PFMT had
about 10% less risk of urinary incontinence in late preg-
nancy (RR 0.88, 95% CI 0.81 to 0.96) (Analysis 3.1).

The women were nulliparous (Hughes 2001; Morkved
2003) or primiparous (Sampselle 1998).

Statistically significant heterogeneity was observed in this com-
parison and the difference between the groups was not significant
when a random-effects model was used (RR 0.82, 95% CI 0.66 to
1.02). While the point estimates in all three trials favoured PFMT,
these differed considerably between the trials (RR of 0.67, 0.81,
and 0.93 in the trials by Morkved 2003, Sampselle 1998, and
Hughes 2001, respectively). The last trial (Hughes 2001) carried
considerable weight in the pooled analysis, most likely because it
was a much larger trial. One of the differences between the trial by
Morkved 2003 and the other two trials in this comparison was the
intensity of supervision or number of health professional contacts.
Women in the trial by Morkved 2003 had 12 (one in a week)
contacts with a physiotherapist (in a group setting) between 20
and 36 weeks of pregnancy whereas women in the trial by Hughes
2001 had two (one individual, one group) contacts with a physio-
therapist during pregnancy; the women in the trial by Sampselle
1998 had an unknown number of contacts (possibly five) with a
health professional over about 16 months.
There was no statistically significant difference in the prevalence
of urinary incontinence between antenatal PFMT and control
groups in:

• the early postnatal period (RR 0.82, 95% CI 0.48 to
1.40) (Analysis 3.2);

• the mid postnatal period (RR 0.89, 95% CI 0.78 to
1.02) (Analysis 3.3.1); or

• the late postnatal period (RR 0.96, 95% CI 0.70 to
1.32) (Analysis 3.4).

Although not evident when the data were combined, it was noted
that the statistically significant difference in favour of supervised
PFMT observed by Morkved 2003 in late pregnancy persisted at
three months postpartum but was no longer apparent six years
later (22/94 (23%) had urinary incontinence in the PFMT group
versus 16/94 (17%) in the control group).
There was no statistically significant difference in the prevalence of
urinary incontinence in women randomised to postnatal PFMT
or control in:

• the mid postnatal period, to 6 months (RR 0.97, 95%
CI 0.85 to 1.09) (Analysis 3.3.2); or

• the late postpartum period, to 12 months (RR 0.94,
95% CI 0.75 to 1.16) (Analysis 3.4.2).

Statistically significant heterogeneity was observed in the com-
bined data for the mid postnatal period, with one trial in favour of
PFMT (Chiarelli 2002); one that did not favour PFMT or control
(Sleep 1987); and one that favoured the control group, but not
significantly (Ewings 2005). There were two clinical differences
between the trial by Chiarelli 2002 and the trials of Sleep 1987
and Ewings 2005. The first notable difference was that Chiarelli
2002 recruited women who were at potentially increased risk of
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postnatal incontinence, such as those who had a large baby or
a forceps delivery. The second was that Chiarelli 2002 recom-
mended a strength training programme; neither of the other two
trials described their PFMT programme so it was not clear if these
could have been effective or how different the PFMT and control
conditions were. Sleep 1987 found only a moderate difference be-
tween group, according to PFMT and control group allocation,
in the proportion of women doing some PFMT at three months
postpartum (58% and 42%, respectively). Interestingly, Chiarelli
2002 also found about half the controls were doing PFMT (58%),
although an even greater proportion of the PFMT group (84%)
were exercising at an ’adequate’ level three months postpartum.
Three trials reported the prevalence of postnatal faecal inconti-
nence (Dannecker 2004; Meyer 2001; Sleep 1987). There was no
evidence of a statistically significant difference between PFMT and
control groups (Analysis 3.5). Neither was there enough detail of
the PFMT programs to be sure they had the potential to improve
pelvic floor muscle function.
Secondary outcome measures : condition-specific quality of life (

Analysis 3.6), symptom severity (Analysis 3.7), pelvic floor muscle

function (Analysis 3.8), adverse effects.

Urinary incontinence condition-specific quality of life was mea-
sured using the Bristol Lower Urinary Tract Symptoms question-
naire in one trial but the overall score was not reported (Hughes
2001). Three trials reported some data on symptom severity, such
as frequency or amount of urine leakage. None of the data sug-
gested that PFMT was superior to control, or vice versa, at the
primary endpoint of either three months postpartum (Hughes
2001; Sleep 1987) or 12 months postpartum (Sampselle 1998).
Pelvic floor muscle function was measured using digital palpa-
tion (Dannecker 2004) and vaginal squeeze pressure (Meyer 2001;
Morkved 2003). In keeping with the findings of Morkved 2003
as detailed above, the pelvic floor muscle function measure also
favoured the PFMT group in that trial. PFM function data from
the other two trials was inconclusive.
Adverse effects

None of the trials reported on whether or not there were any
adverse effects.
Other outcomes : treatment adherence (Table 1), delivery outcome

(Analysis 3.9), sexual function, any other outcome not pre-specified

but of interest

Three antenatal PFMT trials (Hughes 2001; Morkved 2003;
Sampselle 1998) and three postnatal PFMT trials (Chiarelli 2002;
Ewings 2005; Sleep 1987) reported some data related to treatment
adherence (Table 1).
In the antenatal PFMT trials, Hughes et al (personal communi-
cation) observed that 79% of women assigned to PFMT attended
the group training session; and Morkved 2003 noted that 81% of
women assigned to PFMT attended half or more of the weekly
classes and followed the home training protocol. Sampselle 1998
reported that, at 35 weeks gestation, 85% of PFMT women were
doing their PFMT 75% of the time.

In the postnatal PFMT trials, at three-months postpartum,
Chiarelli 2002 reported that 84% of PFMT women and 58% of
controls were doing ’adequate’ levels of PFMT; and in Sleep 1987
58% of PFMT women and 42% of controls were doing some
PFMT. In the trial by Ewings 2005 97% of women were visited
on the postnatal wards by the physiotherapist but only 18% and
4% attended the follow up groups at two and four months post-
partum, respectively.
Two trials reported on the delivery outcome (Analysis 3.9); for
one trial this was the primary outcome of the trial (Dannecker
2004) while in the other it was a secondary outcome (Morkved
2003). Delivery data from Dannecker 2004 did not favour either
the intervention or control group. Morkved 2003 did not find any
statistically significant difference in the type of delivery, although
women in the supervised antenatal PFMT group had a statisti-
cally significantly shorter second stage of labour. It is worth not-
ing, however, that fetal head circumference was also statistically
significantly smaller in the PFMT group.

One of the antenatal PFMT trials (Morkved 2003) and two of the
postnatal PFMT trials (Meyer 2001; Sleep 1987) measured some
aspect of sexual function. At six-year follow up, Morkved 2003
found that 34/94 (36%) of the PFMT women reported improved
sexual satisfaction after delivery compared to 17/94 (18%) of the
control group. Meyer 2001 noted that 5/51 (10%) PFMT and
13/56 (23%) of the control group reported a diminished vaginal
sexual response at 10 months postpartum. Sleep 1987 found that
714/819 (87%) of PFMT women and 681/792 (86%) of the con-
trol group had attempted sexual intercourse within three months
of delivery; 167 (20%) and 154 (19%) respectively reported that
sexual intercourse was still painful at three months postpartum.

D I S C U S S I O N

This review considers whether PFMT (as defined by the trialists)
is better than usual antenatal or postnatal care for the prevention
and treatment of urinary and faecal incontinence in childbearing
women. Another Cochrane systematic review addresses a similar
question (whether PFMT is better than no treatment, placebo, or
inactive control treatments) in women with urinary incontinence.
That review specifically excluded trials that recruited antenatal or
postnatal women (Hay-Smith 2006).

Summary of main results

Is PFMT better than usual antenatal or postnatal care

for the prevention and treatment of urinary and

faecal incontinence?
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There are three potential approaches to delivery of PFMT inter-
ventions in the antenatal and postnatal period. The first is to pro-
vide PFMT programmes for women who already have inconti-
nence symptoms (that is, give treatment); the second is to identify
groups of women who are most at risk of developing antenatal or
postnatal incontinence and provide PFMT before they are symp-
tomatic (that is, primary or secondary prevention); and the third is
to provide PFMT to all ante- and postnatal women (regardless of
whether they are symptomatic or not, or at risk or not). The latter
approach is a population approach employed in public health pro-
grammes such as sun protection or healthy eating. Accordingly,
there were three comparisons in the review.

1. PFMT versus usual antenatal or postnatal care for the
(primary or secondary) prevention of incontinence

2. PFMT versus than usual antenatal or postnatal care for
the treatment of incontinence

3. PFMT versus usual antenatal or postnatal care for the
prevention and treatment of incontinence (that is the
population approach)

1. Primary or secondary prevention of incontinence

Pooled data from five trials suggested that women without uri-
nary incontinence symptoms who began PFMT from 20 weeks
gestation were statistically significantly less likely to report uri-
nary incontinence in late pregnancy (56% less likely); up to 12
weeks postpartum (50% less likely); and between three and six
months postpartum (30% less likely). The statistically significant
difference is potentially even more notable because in three trials
(Morkved 2003; Reilly 2002; Sampselle 1998) the usual care arm
were not discouraged from doing PFMT. Four of the five trials that
contributed data to this comparison recruited nulliparous, prim-
iparous, or primigravid women. The largest treatment effect at
three to six months postpartum was found in the trial by Reilly and
colleagues; they recruited continent primigravid antenatal women
with increased bladder neck mobility that was measured by ultra-
sound at 18 weeks gestation.
There was no statistically significant difference between PFMT
and usual care groups at more than six and up to 12 months after
delivery. However, these data were for a subgroup of previously
continent primiparous women from one trial, and there was insuf-
ficient power to find an important difference between PFMT and
usual care arms in this subgroup (Sampselle 1998). In contrast,
four years after the index delivery Reilly and colleagues found that
about 16% of women who had received PFMT reported urinary
incontinence versus 45% of those in the usual care group; this
apparent advantage for the PFMT group needs to be viewed with
caution as less than half of the original sample were followed up.
None of the five trials reported data on faecal incontinence.
Pregnancy and birth appear to be the most consistent and im-
portant factors associated with the development of urinary and
faecal incontinence in women. Therefore, all women who choose
to have a child, or children, might be considered to be at risk

of later incontinence. In addition, some women (such as those
with connective tissue disorders, who are obese, or have forceps
deliveries) might be at even greater risk. The review data (drawn
principally from trials in nulliparous, primiparous, or primigravid
women) suggested that continent antenatal women benefit from
more ’intensive’ PFMT programmes than the PFMT provided in
usual care. Although the PFMT programmes varied somewhat,
as did the amount of health professional contact, it seems rea-
sonable to assume that a more ’intense’ PFMT programme com-
prises both sufficient exercise dose and sufficient contact with a
health professional to teach, supervise, and encourage training.
The amount of health professional contact in the PFMT arms
ranged from five contacts with a physiotherapist (Reilly 2002),
eight contacts with a physiotherapist then follow up phone calls (
Gorbea 2004), nine contacts in total over the pregnancy and first
postpartum year (Stothers 2002), and 12 contacts with a physio-
therapist in an exercise class (Morkved 2003). In the four trials
that described their PFMT intervention, the programmes were
characteristic of strength training (Gorbea 2004; Morkved 2003;
Reilly 2002; Sampselle 1998).
Only one of these trials reported on delivery outcome (Gorbea
2004); there were more caesarean sections in the PFMT group
than the control group (Analysis 1.9).

2. Treatment of incontinence

To date, only one trial has investigated the effect of PFMT dur-
ing pregnancy for the treatment of urinary incontinence in prim-
iparous and multiparous pregnant women (Woldringh 2007); no
studies investigated the treatment of faecal incontinence in this
group. Woldringh 2007 did not find any statistically significant
difference in the prevalence of urinary incontinence in late preg-
nancy or in the early, mid, or late postnatal periods. This was a
moderate-sized trial, at moderate risk of bias, and did not describe
the PFMT programme used in the PFMT arm. In the absence of
any details about the PFMT programme it was not possible to tell
if the intervention had the potential to be effective.
Consistent with the findings of the Cochrane review on PFMT for
treatment of urinary incontinence in women (Hay-Smith 2006),
it appears that PFMT is an effective treatment for urinary incon-
tinence in postnatal women. Three trials investigated the effect of
PFMT after delivery for the treatment of urinary incontinence in
primiparous and multiparous postnatal women (Dumoulin 2004;
Glazener 2001; Wilson 1998). Pooled data suggested that PFMT
women were statistically significantly less likely to be incontinent
of urine (21% less likely) or faeces (46% less likely) six to 12
months following delivery. For urinary incontinence, the effect
was much greater in the trial by Dumoulin 2004 than the trials by
Glazener 2001 and Wilson 1998; in the latter trial the treatment
period was only eight weeks. However, Dumoulin 2004 added
weekly electrical stimulation to the PFMT programme, had weekly
patient-health professional contact for eight weeks, and offered a
strength training programme. In contrast, the PFMT programmes
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used by Glazener 2001 and Wilson 1998 were difficult to char-
acterise as strength or endurance training and offered three or
four appointments with a health professional over approximately
six months. It is not clear if the benefit of PFMT is maintained
with more time or with subsequent deliveries; six years after the
index delivery Glazener 2001 did not find any difference in the
prevalence of urinary or faecal incontinence, or in the frequency
of practising pelvic floor exercises, between PFMT and usual care
groups.
The effect of PFMT for women with persistent postnatal urinary
incontinence on the prevalence of faecal incontinence is interest-
ing. Glazener 2001 and Wilson 1998 recruited women with per-
sistent urinary incontinence three months postpartum. In both
trials, women who also had faecal incontinence reported a decrease
in their faecal leakage (RR 0.52, 95% CI 0.31 to 0.87; Analysis
2.5). It is possible that women with urinary incontinence are at
greater long-term risk of faecal incontinence and PFMT for the
treatment of urinary symptoms may also delay or prevent the on-
set of faecal incontinence symptoms.

3. The population approach - trials with a mixed prevention

and treatment approach

One (Dannecker 2004) of the four trials that investigated the ef-
fect of antenatal PFMT was primarily interested in delivery rather
than continence outcomes. Women in this trial did not begin
PFMT until late pregnancy, with the purpose of improving the
elasticity and control of pelvic floor muscle function for delivery.
It seems unlikely that such a short training period with an alterna-
tive focus would affect continence outcomes. Pooled data from the
other three trials (Hughes 2001; Morkved 2003; Sampselle 1998),
where PFMT began at about 18 weeks gestation, did suggest a
reduced risk of urinary incontinence in late pregnancy although
this difference did not continue into the postnatal period. All four
trials contributing data to this comparison recruited nulliparous,
primiparous, or primigravid women. The effect was more marked
in one of these trials, with persistent effect at three months post-
partum although not at six years after the index delivery (Morkved
2003). This was the trial with the most intensive intervention in
terms of health professional contacts and the PFMT programme.
Interestingly, women who participated in this ’intensive’ antenatal
PFMT had a statistically significantly shorter second-stage labour,
although there was no difference between the groups for type of
delivery.
Similarly, there were differences between trials in the effect of
postnatal PFMT. One trial recruited primiparous and multiparous
women who were at potentially greater risk of postpartum inconti-
nence (Chiarelli 2002) because of a forceps delivery or delivery of a
large baby vaginally and used a strengthening PFMT programme.
They did find a difference in favour of PFMT in the mid- but not
longer-term postpartum period. Neither of the other two trials (
Meyer 2001; Sleep 1987) reported any outcomes in favour of the
PFMT group but neither trial described the PFMT programme

sufficiently to be sure that it could be effective.

Other considerations

Anecdotally, some obstetricians and midwives seem to believe that
antenatal PFMT is associated with adverse delivery outcomes (such
as prolonged second-stage labour, assisted or caesarean delivery,
episiotomy and perineal tears) while mounting evidence is to the
contrary (for example Agur 2005b; Bo 2007). Of the two tri-
als in this review that measured delivery outcome after 16 to 20
weeks of supervised antenatal PFMT, one found more caesareans
in the PFMT than the control group (Gorbea 2004, n=75) while
the other did not (Morkved 2003, n=301). The latter trial also
reported other related data (such as length of second stage, per-
ineal trauma, baby birthweight, and head circumference), which
gave a more complete picture of delivery outcome; variables such
a episiotomy rates and length of second stage favoured the PFMT
group.

Overall completeness and applicability of
evidence

Only one trial, reported as a conference abstract (Skelly 2004),
did not report any data suitable for inclusion in the meta-analysis.
Overall, there was a lack of consistency in the way the primary
outcome of interest for the review (patient-reported urinary or
faecal incontinence) was measured and the data presented. While
it appeared the trials were trying to measure the same outcome, it
is not clear how comparable the measures were (that is, there might
have been some variability in definitions of urinary and faecal
incontinence across the trials); or how much this contributed to
heterogeneity in the comparisons. Only the data for prevalence
of urinary and faecal incontinence were displayed on forest plots.
There were insufficient comparable data for any of the other pre-
specified outcomes for forest plots to be worthwhile; these data
were reported in ’Other data’ tables.

Quality of the evidence

Trial quality and reporting

Methodological quality was evaluated from the trial reports.
Therefore, the quality of reporting might have affected the judge-
ment of methodological quality. Three of the included trials were
published only as abstracts (Hughes 2001; Skelly 2004; Stothers
2002) although one trialist provided further information from a
thesis (Hughes 2001). Limited methodological detail was given
in the abstracts, which made it particularly difficult to judge the
quality of these trials. In addition, few data were reported.
It was disappointing that only seven of the 16 trials sufficiently
described the randomisation process for the review authors to be
reasonably sure there was adequate allocation concealment. Be-
cause of the nature of the intervention, it was not feasible to blind
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the treatment provider or participants to group allocation (perfor-
mance bias) in any of the included trials; the difficulty of blinding
exercise-based interventions is unavoidable. Half the trials (eight)
reported blinding of assessment of the primary outcome. The pro-
portion of dropouts and withdrawals ranged from 4% to 38%;
generally the longer the period of follow up the more dropouts.
Although some of the included trials were small or moderately
sized, a notable feature of this review was the inclusion of four
large and very large trials (Chiarelli 2002; Glazener 2001; Hughes
2001; Sleep 1987). This is in contrast to many other reviews of
PFMT.
Based on the reported adequacy of allocation concealment and
blinding, four trials appeared to be at low risk (Chiarelli 2002;
Glazener 2001; Morkved 2003; Sampselle 1998), two at low to
moderate risk (Ewings 2005; Wilson 1998), and the remainder at
moderate risk of bias (Dannecker 2004; Dumoulin 2004; Gorbea
2004; Hughes 2001; Meyer 2001; Reilly 2002; Skelly 2004; Sleep
1987; Stothers 2002; Woldringh 2007). Sensitivity analysis on the
basis of trial quality was not considered appropriate in view of the
small number of trials contributing to each comparison group.

Potential biases in the review process

Sources of heterogeneity

There were three notable sources of clinical heterogeneity. These
were the variation in baseline characteristics (such as parity, type
of delivery, type and duration of incontinence, if women were
symptomatic when recruited); the PFMT programmes; and the
control care. To investigate the effects of baseline characteristics
on treatment outcome would require an individual patient data
meta-analysis, which was beyond the scope of this review.

Quality of PFMT regimens

The content of PFMT programmes was often poorly described.
When poorly described, it was difficult to make judgements about
the similarities and differences between the training programmes,
or their potential effectiveness. Including trials with a suboptimal
exercise dose alongside those with a sufficient dose could adversely
influence the pooled estimate of PFMT effect. Assessment of the
interaction between quality and the effect of the intervention has
been recommended (Herbert 2005). However, in addition to rec-
ommended exercise dose there is also the issue of treatment ad-
herence; a potentially sufficient dose is only sufficient if the rec-
ommended program is adhered to. With regard to the control
groups, in some of the included trials the control condition (usual
or standard care) encompassed advice on PFMT, while in other
control groups no PFMT advice was given. Where PFMT advice
was given the advice was not usually well described.
If all three factors (exercise dose, treatment adherence, control
care) are considered together, the included trials could potentially
fall into two categories.

The first category would include trials in which ’sufficient’ PFMT
(sufficient based on exercise description and adherence) was com-
pared with no PFMT, or ’sufficient’ PFMT with ’insufficient’
PFMT (insufficient based on exercise description and/or lack of
adherence). Trials in this first category would potentially show the
greatest difference in outcome between PFMT and control arms.
In the second category would be trials in which the difference in
intervention between PFMT and control arms was less clear cut,
such as insufficient PFMT versus no PFMT, or insufficient PFMT
in the PFMT arm versus usual care including PFMT advice in
the control arm. The review authors could have chosen to exclude
trials where the exercise dose in the PFMT arm did not appear to
be sufficient to improve muscle function, or was not described in
enough detail to be sure, but this would not deal with the difficulty
of assessing sufficiency of treatment adherence. Unfortunately, ad-
herence to home-based exercise is difficult to assess. The validity
of methods such as the use of paper diaries has been questioned (
Stone 2002; Stone 2003).
Rather than excluding or including trials on the basis of sufficiency
of PFMT, or the likelihood that a clear cut comparison between
PFMT and control condition had been made, the preferred ap-
proach would be a sensitivity analysis on the basis of PFMT pro-
gramme characteristics, or amount of clinical difference between
the PFMT and control interventions. However, more trials would
be needed in each of the comparisons in the review before this was
possible. Therefore, visual inspection of the plots, and the statisti-
cal tests for heterogeneity, were used to identify potentially impor-
tant differences between the trials. Where potentially important
differences were identified they have been discussed.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

For women having their first baby, antenatal PFMT appears to
reduce the prevalence of urinary incontinence in late pregnancy
(34 weeks or more) and early postpartum (less than 12 weeks).
However, it is uncertain whether this effect persists beyond three
months after delivery or whether PFMT is helpful for multiparous
women as the trial data were drawn principally from nulliparous,
primiparous and primigravid women.

It seems a PFMT programme of sufficient dose might be impor-
tant both for women at potentially increased risk of postnatal in-
continence and in a population-based approach to prevention of
postnatal incontinence with the use of antenatal PFMT.

With regard to postnatal PFMT, it appears that this an effective
treatment in women who have persistent urinary or faecal incon-
tinence after delivery. The greatest treatment effect was seen in
the trial with the most intensive, supervised strengthening PFMT
programme (with the addition of weekly electrical stimulation).
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The trial data were drawn from mixed parity women and it is not
clear if the size of treatment effect is associated with parity.

It is less clear whether there is any benefit of a population ap-
proach to postnatal PFMT (that is offering PFMT to all postnatal
women, starting on postnatal wards, regardless of urinary conti-
nence status) in reducing the prevalence of postnatal urinary or
faecal incontinence; particularly if the PFMT is barely sufficient
in terms of exercise dose or supervision. Based on the trials to date,
the most beneficial population approach for postnatal PFMT ap-
peared to be to offer an individually taught strengthening PFMT
programme (with the addition of a number of adherence strate-
gies) to women potentially at greater risk of postnatal inconti-
nence, such as after a forceps delivery or vaginal delivery of a large
baby.

In summary, the evidence suggests that, to reduce the prevalence
of late pregnancy and postpartum urinary or faecal incontinence,
population approaches to PFMT need to be more intensive than
is common in much of the research to date (and in practice if the
research reflects current clinical practice) or the limited resource
available to support PFMT should be targeted at specific groups
of women who are most likely to benefit. However, there is not
enough evidence to suggest whether any effects persist in the longer
term.

Implications for research

Very few trials have investigated, even as a secondary outcome, the
effect of antenatal or postnatal PFMT on the prevalence of ante-
natal or postnatal faecal incontinence. It is strongly recommended
that all future trials of PFMT in antenatal and postnatal women
collect data on faecal incontinence (stool).

The effect of antenatal PFMT on delivery type and other delivery
outcomes is worthy of further investigation in prospective trials

to elucidate the associations, if any, between these and PFMT
variables such as the type, duration and PFMT dose.

There is a need for at least two large, pragmatic, rigorous and ex-
plicitly reported trials with long-term follow up (five plus years) of
population-based approaches to PFMT using intensive PFMT in
each of antenatal and postnatal care. These trials would recruit an-
tenatal or postnatal women, respectively, regardless of continence
status or parity; sample size would be based on a clinically im-
portant difference in the prevalence of urinary and faecal inconti-
nence at 12 months postpartum and of sufficient size to investigate
the associations between outcome, prior continence status, and
parity. One arm of the trial would comprise a supervised PFMT
programme based on sound exercise science to improve muscle
strength with confirmation of a correct voluntary pelvic floor mus-
cle contraction (by vaginal palpation or ultrasound) and appro-
priate adherence measures. The choice of programme would have
to be set against the resource implications of intensive, supervised
PFMT and the opportunity cost this represents. Careful clinical
judgement would be needed about the style and content of a pro-
gramme that could actually be applied in everyday practice; and in
different countries with different healthcare delivery systems and
funding. The control arm in each trial would be usual antenatal or
postnatal care, which might include advice or teaching on PFMT.
A reliable and valid measure of PFMT adherence is needed in both
arms of each trial. Such trials would require substantial funding
and multiple recruitment centres across several countries.
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Characteristics of included studies [ordered by study ID]

Chiarelli 2002

Methods 2-arm RCT.
Allocation generation: random, low risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported incontinence in phone interview): blind,
low risk of bias.
Losses to follow up at primary endpoint (3 months postpartum): less than 10%, low risk of bias.
Analysed in group to which assigned: yes, low risk of bias.
A priori power calculation.

Participants 720 women recruited from postnatal wards.
Inclusion: forceps or ventouse delivery or birth of baby weighing 4000g or more.
Exclusion: stillbirth or baby in neonatal intensive care unit, women with disabilities unable to perform
PFMT, women who were not residents of Australia, women who could not speak English sufficiently to
give consent.
Age: 57% PFMT and 57% of controls aged 20-29 years.
Parity: 57% PFMT and 57% controls primiparous.
Delivery: 44% PFMT and 45% controls forceps delivery.
BMI: 30% PFMT and 32% controls overweight or obese.
Incontinence prior to current pregnancy: 18% PFMT and 17% controls.
Setting: 3 hospitals in New South Wales, Australia.

Interventions 1. PFMT (n=370): taught one to one by physiotherapist. For details of PFMT programme see Additional
table 01. Intervention also included discussion based on postnatal booklet (urinary incontinence, pelvic
floor function, PFMT, good bladder habits, type and amount of fluids, perineal care) and viewing perineum
with hand mirror (for perineal trauma, haemorrhoids, and to practice perineal splinting for defecation)
and practice of VPFMC, the ’Knack’, and transversus abdominus contraction. Postnatal pack also included
red stick-up dots, poster and partner information sheet in attempts to aid exercise adherence.
2. Control (n=350): usual postnatal care, no visit from physiotherapist. Hospital brochure available with
general postnatal and PFMT advice, and invitation to join postnatal physiotherapy class held on wards.
No restrictions on PFMT being recommended by other healthcare professionals.

Outcomes Measured at 3 and 12 months postpartum.
Primary endpoint: 3 months postpartum.
Primary outcome measure: self-reported urinary incontinence (if answered occasionally, often, or always
to a series of questions about stress or urge urinary incontinence).
Secondary outcome measures: incontinence severity (slight, moderate, severe), and self-reported adherence.

Notes Losses to follow up at 3 months: PFMT 22 of 370, control 22 of 350 (total 6%).
Losses to follow up at 12 months: PFMT 49 of 370, control 50 of 350 (total 14%). In addition, at 12
months 27 PFMT and 25 controls were pregnant and not included in the analysis.
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Chiarelli 2002 (Continued)

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Dannecker 2004

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome not stated): blind (for primary outcome of review), low
risk of bias.
Losses to follow up at primary endpoint (approximately 7 months postpartum): 20% or more, high risk
of bias.
Analysed in group to which assigned: yes, low risk of bias.

Participants 144 primigravid women.
Inclusion: primigravid women at 35 to 37 weeks gestation, anticipating vaginal birth.
Exclusion: multiple pregnancy, water birth, pelvic abnormalities, anticipated birthweight >4000g, previous
vaginal or perineal surgery, early bladder prolapse, term uncertainty, alcohol or drug abuse, neurological
disease (diabetic neuropathy, paraplegia, multiple sclerosis, etc), regular analgesics.
Age: mean age 31 years (SD 4) for PFMT and 31 years (SD 4) for controls.
Parity: all primiparous.
Stress incontinent at recruitment: 61% PFMT and 48% controls.
Setting: not clear if single or multiple centres, Germany.

Interventions 1. PFMT (n=71): trained to use Epi-No device (inflatable and appropriately shaped vaginal balloon, a
hand pump to blow up the balloon, a pressure gauge allowing visual feedback of balloon pressure, a hose
connecting the balloon to the pressure gauge and safety air valve). The aim of this device was to stretch
and strengthen the pelvic floor muscles. Inflated by patient to a point short of painful sensation, then
VPFMC against the resistance of the balloon with visual feedback.
2. Controls (n=73): no device.

Outcomes Measured at average of 7.4 (SD 1.9) months postpartum.
Primary endpoint: approximately 7 months postpartum.
Primary outcome measure: not stated.
Outcome measures: questionnaire (urinary incontinence, anorectal incontinence, peri-anal pain), Oxford
score for pelvic floor muscle (left and right), anal pressure measurement, endoanal sonography, bladder
neck mobility.

Notes Losses to follow up: PFMT 12 of 71, control 22 of 73 (total 24%). In addition, 2 women were excluded
from analysis due to lack of delivery data.
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Dannecker 2004 (Continued)

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Dumoulin 2004

Methods 2-arm RCT.
Stratified by severity of incontinence (5-10g urine loss, >10g urine loss) and parity (primipara, multipara).
Allocation generation: random, low risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome pad test): blind, low risk of bias.
Losses to follow up at primary endpoint (9 weeks after treatment began): less than 10%, low risk of bias.
Analysed in group to which assigned: unclear, moderate risk of bias.
A priori power calculation.

Participants 64 postnatal women with persistent stress urinary incontinence symptoms (and urodynamic stress incon-
tinence) 3 months or more after last delivery.
Inclusion: younger than 45 years, pre-menopausal, symptoms of stress urinary incontinence once per week
3 months or more after last delivery, willing to participate in trial.
Exclusion: urinary incontinence before pregnancy, previous surgery for stress incontinence, neurologic or
psychiatric disease, major medical condition, taking medication that would interfere with evaluation or
treatment, current pregnancy, inability to understand French or English instructions, moderate to severe
pelvic organ prolapse (POPQ of stage II or more), post void residual of more than 50ml, less than 5g
leakage on stress test (250ml bladder volume and 20-minute pad test with 10 jumping jacks substituted
for standard jumping exercises), detrusor overactivity on urodynamics.
Age: median age 36 years (IQR 23 to 39) for PFMT and 36 years (IQR 34 to 38) for controls.
Parity: median 2 (IQR 2 to 3) for PFMT and 2 (IQR 1 to 3) for controls.
BMI: median 24 (IQR 23 to 26) for PFMT and 24 (IQR 22 to 26) for controls.
Incontinence prior to pregnancy: none (see exclusion criteria).
Setting: single centre, Canada.

Interventions 1. PFMT as part of multimodal pelvic floor rehabilitation (n=21): programme taught by physiotherapist.
For details of PFMT programme see Additional table 01. In addition to home PFMT this group had:
15 minutes of electrical stimulation (biphasic rectangular form, 50Hz, pulse width 250 microseconds,
duty cycle 6 seconds on and 18 seconds off for first 4 weeks, then 8 seconds on and 24 seconds off for
next 4 weeks, at maximal tolerated current intensity), and 25 minutes of PFMT with electromyographic
biofeedback weekly for 8 weeks.
2. Control (n=20): relaxation massage of back and extremities by physiotherapist, asked not to exercise
pelvic floor muscles at home. Same number of contacts with health professional as PFMT group. Offered
treatment at end of study.
3. PFMT as part of multimodal pelvic floor rehabilitation and transversus abdominus muscle contraction
(n=23): This comparison group not included in the review.
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Dumoulin 2004 (Continued)

Outcomes Measured 9 weeks after intervention began.
Primary endpoint: 9 weeks.
Primary outcome measure: modified 20 minute pad test with standardized bladder volume.
Secondary outcome measures: perceived burden of incontinence (visual analogue scale), Urogenital Dis-
tress Inventory, Incontinence Impact Questionnaire, pelvic floor muscle dynamometry.

Notes Losses to follow up at 9 weeks: PFMT 1 of 21, and controls 1 of 20 (and with 0 of 23 from third arm,
total 3%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Ewings 2005

Methods 2-arm RCT.
Allocation generation: random, low risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported incontinence by questionnaire): unclear,
moderate risk of bias.
Losses to follow up at primary endpoint (6 months postpartum): 10% to 19.9%, moderate risk of bias.
Analysed in group to which assigned: yes, low risk of bias.
Pilot study - no a priori power calculation.

Participants 234 women recruited from postnatal wards.
Inclusion: women who delivered in a 19 week period from November 2001 to March 2002, scoring 9
or higher on the ’Sandwell Incontinence Followng Childbirth Risk Assessment Tool (SIFCRAT) and/or
already experiencing incontinence.
Exclusion: stillbirth, baby at high risk (e.g. very low birth weight), mother less than 16 years of age,
insufficient comprehension to complete study documentation, mother or midwife requesting treatment
from physiotherapist for incontinence.
Age: 48% of PFMT and 45% of controls aged 20 to 29 years.
Parity: 39% of PFMT and 36% of controls primiparous.
BMI: 35% of PFMT and 39% of controls BMI of 26 or more.
Incontinence before or during most recent pregnancy: 65% of PFMT and 62% of controls.
Setting: single centre, UK.
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Ewings 2005 (Continued)

Interventions 1. PFMT (n=117): taught one to one with physiotherapist in hospital, with invitation to attend PFMT
group at 2 and 4 months after delivery. No details of PFMT programme given.
2. Control (n=117): usual postnatal care including verbal promotion of postnatal PFMT and leaflet
explaining how to do PFMT.

Outcomes Measured at 6 months postpartum.
Primary endpoint: 6 months postpartum.
Primary outcome measure: some or no problem with stress urinary incontinence (dichotomised response
from single question from Bristol Female Lower Urinary Tract Symptom questionnaire).

Notes Losses to follow up at 6 months: PFMT 27 of 117, controls 17 of 117 (total 19%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Glazener 2001

Methods 2-arm RCT.
Stratified by parity (less than 4, or 4 or more), method of delivery (caesarean or other), and frequency of
urinary incontinence (less than once a week, or once or more per week).
Allocation generation: random, low risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported incontinence in anonymised questionnaire):
blind, low risk of bias.
Losses to follow up at primary endpoint (12 months postpartum): 20% or more, high risk of bias.
Analysed in group to which assigned: yes, low risk of bias.
A priori power calculation.

Participants 747 women with symptoms of urinary incontinence at 3 months postpartum.
Inclusion: women with any urinary incontinence in the preceding month.
Exclusion: stillbirth, neonatal death.
Age: mean age 30 years (SD 5) for PFMT and 29 years (SD 5) for controls.
Parity: 36% PFMT and 37% controls primiparous.
Delivery: 14% PFMT and 14% controls assisted vaginal delivery, and 8% PFMT and 7% controls
caesarean section.
Urinary incontinence prior to index delivery: 36% PFMT and 33% controls.
Setting: 3 centres (Dunedin, Aberdeen, Birmingham) in two countries (New Zealand and UK).
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Glazener 2001 (Continued)

Interventions 1. PFMT (n=371): home visit from nurse, health visitor or continence advisor at 5, 7, and 9 months
for instruction and supervision of PFMT. For details of PFMT programme see Additional table 01. Also
education on pelvic floor anatomy. Frequency and urgency strategies were added at second or third visits
if appropriate. Referral to primary care physician for women whose symptoms were not typical of stress,
urge or mixed urinary incontinence, or had evidence of urinary tract infection.
2. Control (n=376): usual postnatal care that may have included advice on PFMT.

Outcomes Measured at 12 months postpartum and 6 years after index delivery.
Primary endpoint: 12 months postpartum.
Primary outcome measure: self-reported urinary incontinence.
Secondary outcome measures: severity of incontinence (visual analogue scale), faecal incontinence, use
and frequency of PFMT, use of pads, general well being, Hospital Anxiety and Depression score.

Notes Losses to follow up at 12 months: PFMT 92 of 371, control 131 of 376 (total 30%).
Losses to follow up at 6 years: PFMT 108 of 371, control 123 of 376 (total 31%)

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Gorbea 2004

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported urinary incontinence): unclear, moderate
risk of bias.
Losses to follow up at primary endpoint (6 weeks postpartum): less than 10%, low risk of bias.
Analysed in group to which assigned: unclear, moderate risk of bias.
A priori power calculation.

Participants 75 pregnant nulliparous women.
Inclusion: aged 15 to 35 years without stress urinary incontinence at 20 weeks gestation.
Exclusion: multiple pregnancy, two or more caesarean births, oligohydramnios or polyhydramnios, cervi-
cal incompetence, maternal-fetal isoimmunisation, severe pregnancy induced hypertension, chronic de-
generative conditions affecting pelvic floor function such as diabetes mellitus and multiple sclerosis.
Age: mean age 26 years (SD 6) for PFMT and 24 years (SD 7) for controls.
Parity: mean 1.4 (SD 0.8) for PFMT and 1.4 (SD 0.7) for controls.
Weight at 35 weeks gestation: mean 66kg (SD 7) for PFMT and 66kg (SD 13) for controls.
Prior incontinence: none (see inclusion criteria).
Setting: single centre, Mexico.
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Gorbea 2004 (Continued)

Interventions 1. PFMT (n=38 after dropouts): taught by physiotherapist. Eight one-hour visits over 8 weeks, then weekly
phone calls. For details of PFMT programme see Additional table 01. Also information about anatomy
and physiology of lower urinary tract, and biofeedback from surface electromyography electrodes (either
side of anus) at clinic visits.
2. Control (n=34 after dropouts): requested not to perform PFMT during pregnancy or postpartum.

Outcomes Measured at 28 and 35 weeks gestation, and 6 weeks postpartum.
Primary endpoint: 6 weeks postpartum.
Primary outcome measure: urinary incontinence.
Secondary outcome measures: frequency of incontinence, severity of incontinence, electromyography.

Notes Losses to follow up: 3 of 75 (total 4%) - data not available by group.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Hughes 2001

Methods 2-arm RCT.
Allocation generation: random, low risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported incontinence on validated questionnaire):
unclear, moderate risk of bias.
Losses to follow up at primary endpoint (6 months postpartum): 20% or more, high risk of bias.
Analysed in group to which assigned: yes, low risk of bias.

Participants 1169 pregnant nulliparous women.
Inclusion: pregnant nulliparous women at 20 weeks gestation.
Exclusion: diabetes, neurological conditions, previous bladder surgery or investigations.
Age: median age 28 years (IQR 24-31) for PFMT and 28 years (IQR 25-31) for controls.
Parity: all nulliparous.
BMI: median 23.2 (IQR 21.2-26.3) for PFMT and 23.5 (IQR 21.6-25.7) for controls.
Stress incontinence prior to pregnancy: 1.5% of PFMT and 1.4% of controls.
Stress incontinence by 20 weeks: 22% of PFMT and 30% of controls.
Setting: single centre, UK.

Interventions 1. PFMT (n=586): one individual appointment with physiotherapist that included tuition in use of
perineometer, information on anatomy/physiology, and vaginal palpation of VPFMC, and one PFMT
group session (maximum 6 women) with senior obstetric physiotherapist between 22 and 25 weeks.
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Hughes 2001 (Continued)

Written instructions for antenatal and postnatal daily home PFMT. No details of PFMT programme
given.
2. Control (n=583): routine community antenatal care, including usual information about PFMT.

Outcomes Measured at 6 weeks, 3, and 6 months postpartum.
Primary endpoint: 6 months postpartum.
Primary outcome measure: not stated.
Outcome measures: Bristol Female Urinary Tract Symptoms Questionnaire (B-FLUTS), additional ques-
tions about bowel function.

Notes Losses to follow up at 6 weeks postpartum: 238 of 586 PFMT and 217 of 583 controls (total 40%).
Losses to follow up at 3 months postpartum: 178 of 586 PFMT and 139 of 583 controls (total 27%).
Losses to follow up at 6 months postpartum: 203 of 586 PFMT and 189 of 583 controls (total 34%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Meyer 2001

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome not stated): unclear, moderate risk of bias.
Losses to follow up: unclear, moderate risk of bias.
Analysed in group to which assigned: unclear, moderate risk of bias.
A prior power calculation.

Participants 107 pregnant nulliparous women (not clear if this is number recruited, or number analysed).
Inclusion: pregnant nulliparous women between 12 and 39 weeks gestation at enrolment.
Exclusion: pregnancy complications (twin gestation, diabetes, preterm labour, haemorrhage from low-
lying placenta), those beginning labour, history of urinary tract infections.
Age: mean 29 years (SD 4) - data not available by group.
Parity: all nulliparous.
Delivery: 30% PFMT and 16% controls forceps delivery.
Incontinence at enrolment: 28% PFMT and 32% controls.
Setting: multiple clinics in single centre, Switzerland.

Interventions 1. PFMT as part of pelvic floor muscle rehabilitation programme (n=51 after dropouts?): taught by
physiotherapist. Begun at 2 months and ended at 10 months postpartum. No detail of PFMT programme
given. PFMT in clinic was followed by 20 minutes of biofeedback, and 15 minutes of electrical stimulation
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Meyer 2001 (Continued)

(vaginal electrode, biphasic rectangular waveform, pulse width 200-400 microseconds, frequency 50Hz,
intensity 15 - 15mA, contraction time 6 seconds, rest time 12 seconds).
2. Control (n=56 after dropouts?): no postpartum pelvic floor muscle rehabilitation programme.

Outcomes Measured at 10 months postpartum.
Primary endpoint: 10 months postpartum.
Primary outcome measure: not stated.
Outcome measures: self-reported urinary or faecal incontinence, sexual response, vaginal digital pelvic
floor muscle palpation (graded 0-5), ultrasonography (bladder volume, bladder neck position at rest,
on Valsalva, and with VPFMC supine and standing), urodynamics (functional urethral length, maximal
urethral closure pressure at stress, area of continence at stress - area between baseline and cough spike on
urethral closure pressure profile, mean value of pressure transmission ratio in central third of functional
urethral length), vaginal and anal squeeze pressure.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Morkved 2003

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported symptoms): blind, low risk of bias.
Losses to follow up at primary endpoint (3 months postpartum: less than 10%, low risk of bias.
Analysis in group to which assigned: yes, low risk of bias.
A priori power calculation.

Participants 301 pregnant nulliparous women.
Inclusion: 18 weeks gestation, 18 years or older, single live fetus at 18 week ultrasound.
Exclusion: pregnancy complications, high risk for preterm labour, pain during VPFMC, ongoing urinary
tract infection, diseases that could interfere with participation, lived too far from centre to attend weekly
class.
Age: mean 28 years (SD 5) for PFMT and 27 years (SD 4) for controls.
Parity: all nulliparous.
BMI before pregnancy: mean 23 (SD 3) for PFMT and 23 (SD 4) for controls.
Incontinence before intervention began: 32% PFMT and 31% controls.
Setting: single centre, Norway.
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Morkved 2003 (Continued)

Interventions 1. PFMT (n=148): individual instruction in pelvic floor anatomy from physiotherapist. 60-minute class
(10-15 women) once per week with physiotherapist for 12 weeks from 20 to 36 weeks gestation. Class
included PFMT (see Additional table 01 for details) and body awareness, breathing, relaxation, and
strength training for abdominal, back, and thigh muscles.
2. Control (N=153): customary information given by midwife or general practitioner. Not discouraged
from doing PFMT on their own.

Outcomes Measured at 36 weeks gestation and 3 months postpartum.
Primary endpoint: 3 months postpartum.
Primary outcome measure: self-reported incontinence.
Secondary outcome measures: leakage episodes (3 day urinary diary), change in leakage (Likert scale),
vaginal digital palpation, vaginal squeeze pressure.

Notes Losses to follow up at 3 months postpartum: PFMT 5 of 148, controls 7 of 153 (total 4%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Reilly 2002

Methods 2-arm RCT.
Allocation generation: random, low risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported incontinence): blind, low risk of bias.
Losses to follow up at primary endpoint (3 months postpartum): 10% to 19.9%, moderate risk of bias.
Analysed in group to which assigned: yes, low risk of bias.
A priori power calculation.

Participants 268 primigravid women.
Inclusion: 20 weeks gestation, bladder neck hypermobility (more than 5mm linear movement following
standardised Valsalva) on perineal ultrasound.
Exclusion: pre-pregnancy urinary incontinence, neurological disorder.
Age: median 27 years (range 17-42) for PFMT and 29 years (range 16-47) for controls.
Parity: all primigravid.
BMI: mean 25 (SD 4) for PFMT and 24 (SD 4) for controls.
Prior incontinence: none.
Setting: Single centre, UK.
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Reilly 2002 (Continued)

Interventions 1. PFMT (n=139): taught by physiotherapist. One to one monthly appointments until delivery. For
details of PFMT programme see Additonal table 01. Also likely to have received verbal advice on PFMT
from midwives at antenatal classes. Instructed to use VPFMC with every cough and sneeze. Those unable
to follow PFMT protocol due to inability to contract the pelvic floor muscles had an individualised
programme until able to follow the study regimen.
2. Control (n=129): likely to have received verbal advice on PFMT from midwives at antenatal classes.
Probably monthly clinic visits for measurement of bladder neck mobility and vaginal squeeze pressure
(perineometry).

Outcomes Measured monthly from 20 weeks (vaginal squeeze pressure, bladder neck mobility and joint hypermo-
bility, and urinary symptoms at 34 weeks gestation), and 3 months postpartum.
Primary endpoint: 3 months postpartum.
Primary outcome measure: self-reported stress urinary incontinence.
Secondary outcome measures: one-hour ICS pad test at home, vaginal squeeze pressure, bladder neck
mobility with perineal US, joint hypermobility, striae (graded 1 to 3), SF36, King’s Health Questionnaire.

Notes Losses to follow up at 3 months postpartum: PFMT 19 of 139, control 19 of 129 (total 14% for primary
outcome).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Sampselle 1998

Methods 2-arm RCT.
Allocation generation: random, low risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome not stated): blind (for primary outcome of review), low
risk of bias.
Losses to follow up at primary endpoint (12 months postpartum): 20% or more, high risk of bias.
Analysed in group to which assigned: yes, low risk of bias.

Participants 72 primigravid women.
Inclusion: 20 weeks gestation, no history of genitourinary pathology, plan to remain in region for 12
months postpartum, ability to read and understand English.
Exclusion: history of genitourinary pathology (including severe incontinence) or neuromuscular pathol-
ogy.
Age: mean 28 years (SD 6) for PFMT and 26 years (SD 5) for controls.
Parity: all primigravid.
Positive standing stress test when recruited: 23% PFMT and 21% controls.
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Sampselle 1998 (Continued)

Setting: single centre, USA.

Interventions 1. PFMT (n=34): standardised instruction in PFMT. For details of PFMT programme see Additional
table 01.
2. Control (n=38): usual care with no systematic PFMT programme.

Outcomes Measured at 35 weeks gestation, 6 weeks postpartum, 6 and 12 months postpartum.
Primary endpoint: 12 months postpartum.
Primary outcome measure: not stated.
Outcome measures: best of two maximal VPFMC measured using instrumented speculum (Newtons),
severity of incontinence (average score from questionnaire where 0=none, 1=damp, 2=wet and 3=soaked
with gentle cough, hard cough, sneeze and laugh), self-reported adherence.

Notes Losses to follow up at 12 months postpartum: PFMT 12 of 34, control 14 of 38 (total 36%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Skelly 2004

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome self-reported incontinence by questionnaire): unclear,
moderate risk of bias.
Losses to follow up: unclear, moderate risk of bias.
Analysed in group to which assigned: unclear, moderate risk of bias.

Participants Unspecified number of women with antenatal urinary incontinence.
Inclusion: none stated in addition to above.
Exclusion: none stated.
Age: not stated.
Parity: not stated.
Setting: single centre, Canada.

Interventions 1. PFMT (n=?): one to one teaching about PFMT. No further details given.
2. Control (n=?): handout information about PFMT.
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Skelly 2004 (Continued)

Outcomes Measured at 1, 6, and 12 months postpartum.
Primary endpoint: not stated.
Primary outcome measure: urinary incontinence.
Secondary outcome measures: not stated.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Sleep 1987

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome not stated): unclear, moderate risk of bias.
Losses to follow up at primary endpoint (3 months postpartum): 10% to 19.9%, moderate risk of bias.
Analysed in group to which assigned: yes, low risk of bias.
A priori power calculation.

Participants 1800 women recruited from postnatal wards.
Inclusion: within 24 hours of delivery, vaginal delivery.
Exclusion: stillbirth or seriously ill baby.
Age: mean 27.1 years (SD 5.3) PFMT and 26.2 years (SD 5.3) controls.
Parity: 49% PFMT and 50% controls primiparous.
Delivery: 20% PFMT and 16% controls instrumental delivery.
Antenatal incontinence: 32% PFMT and 29% controls.
Setting: single centre, UK.

Interventions 1. PFMT (n=900): one individual session daily with midwife coordinator while in hospital. Four-week
health diary including section recommending specific exercise each week that integrated VPFMC with
activities of daily living. No further details of PFMT programme.
2. Control (n=900): usual antenatal and postnatal care that included instruction in PFMT at antenatal class
and by obstetric physiotherapist in postnatal classes on the ward. PFMT instruction included awareness,
VPFMC as often as remembered, and midstream urine stop. Four-week health diary without additional
section on PFMT.

Outcomes Measured at 3 and 12 months postpartum.
Primary endpoint: 3 months postpartum.
Primary outcome measure: not stated.
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Sleep 1987 (Continued)

Outcome measures: use of PFMT, self-reported urinary incontinence, frequency of leakage, perineal pain
and severity of pain, time to resume sexual intercourse, dyspareunia, faecal incontinence, general wellbeing.

Notes Losses to follow up at 3 months postpartum: PFMT 81 of 900, control 108 of 900 (total 11%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Stothers 2002

Methods 2-arm RCT.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome pad test): blind, low risk of bias.
Losses to follow up at primary endpoint (6 months postpartum): unclear, moderate risk of bias.
Analysed in group to which assigned: unclear, moderate risk of bias.

Participants 86 pregnant women (not clear if this is number recruited, or number analysed).
Inclusion: no further criteria stated.
Exclusion: multiple birth, pre-existing incontinence, medical conditions preventing exercise regimes dur-
ing pregnancy.
Age: range 24-42 years.
Parity: not stated.
Pre-existing incontinence: none.
Setting: single centre, Canada.

Interventions 1. PFMT (n=43): seen twice monthly during pregnancy and every 3 months postpartum for one year. By
physiotherapist? No further details given.
2. Control (n=43): same number of contacts. Treatment described as “other (placebo) including no pelvic
floor exercises”.

Outcomes Measured at 6 and 12 months postpartum.
Primary endpoint: 6 months postpartum.
Primary outcome measure: mean urine loss on stress test with standardised bladder volume.
Secondary outcome measures: not stated.

Notes

Risk of bias
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Stothers 2002 (Continued)

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Wilson 1998

Methods 2-arm RCT (NB: usual care versus individual treatment; the individual treatment group was further
randomised into 3 producing 4 comparison groups in total).
Stratified by parity (1 to 3, 4 or more), number of leakage episodes (less than 1 per day, 1 or more per
day), and type of delivery (vaginal, caesarean).
Allocation generation: random, low risk of bias.
Allocation concealment: adequate, low risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome not stated): unclear (for primary outcomes of review),
moderate risk of bias.
Losses to follow up at primary endpoint (12 months postpartum): 20% or more, high risk of bias.
Analysed in group to which assigned: yes, low risk of bias.

Participants 230 women with urinary incontinence symptoms 3 months postpartum.
Inclusion: none stated in addition to above.
Exclusion: none stated.
Age: mean 29 years (95% CI 28.8-29.2) for individual treatment and 27.8 (95% CI 27.0-28.7) for
controls.
Parity: 28% of individual treatment and 33% of controls primiparous.
Delivery: 50% PFMT and 56% controls perineal trauma, and 18% PFMT and 17% controls caesarean
section.
Less than 1 leakage episode per day: 89% PFMT and 89% controls.
Setting: single centre, New Zealand.

Interventions 1. Individual treatment (n=113): further randomised into (a) individualised PFMT (n=39), (b) indi-
vidualised PFMT with vaginal cones (n=38), and (c) vaginal cones. In group (a) the PFMT comprised
individual instruction by physiotherapist at 3, 4, 6 and 9 months postpartum with use of perineometer
at each visit for biofeedback. For details of PFMT programme see Additional table 01.
2. Control (n=117): usual care comprising PFMT as taught by physiotherapists in antenatal classes (one
occasion) or daily classes on the postnatal wards (or audiotape at the weekend).

Outcomes Measured at 12 months postpartum.
Primary endpoint: 12 months postpartum.
Primary outcome measure: not stated.
Outcome measures: vaginal squeeze pressure (perineometer, mean of three maximal contractions), urinary
and faecal incontinence, frequency of incontinence, frequency and amount of PFMT, general wellbeing,
sexual satisfaction, home pad test.
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Wilson 1998 (Continued)

Notes Losses to follow up at 12 months: individual treatment 59 of 113 (20 of 38 PFMT, 24 of 38 PFMT with
cones, 15 of 36 cones), control 26 of 117 (total 37%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Woldringh 2007

Methods 2-arm RCT.
Stratified by midwife centre.
Allocation generation: method unclear, moderate risk of bias.
Allocation concealment: unclear, moderate risk of bias.
Blinding of participants: not feasible, high risk of bias.
Blinding of therapist: not feasible, high risk of bias.
Blinded outcome assessment (primary outcome severity of incontinence): unclear, moderate risk of bias.
Losses to follow up at primary endpoint (12 months postpartum): 20% or more, high risk of bias.
Analysed in group to which assigned: yes, low risk of bias.
A priori power calculation.

Participants 264 pregnant women.
Inclusion: already affected by urinary incontinence (at least two leakage episodes in the last month).
Exclusion: already receiving treatment for urinary incontinence, co-morbidity (type(s) not stated), insuf-
ficient knowledge of Dutch language.
Age: mean age 31.9 years (95% CI 31.1-32.7) for PFMT and 32.6 years (95% CI 32.0-33.3) for controls.
Parity: 38% of PFMT and 34% of controls nulliparous.
BMI: mean 24.0 (95% CI 23.2-24.8) for PFMT and 23.5 (95% CI 22.9-24.1) for controls.
Urinary incontinence before pregnancy: 53% PFMT and 52% controls.
Setting: multiple centre, The Netherlands.

Interventions 1. PFMT (n=112): taught by physiotherapists specialised in PFMT (using a treatment manual prepared for
the study in accordance with guidelines from the Dutch Society of Physiotherapists). Four half-hour visits -
three between 23 and 30 weeks gestation and one 6 weeks postpartum. Included observation and palpation
of perineal body with VPFMC, information to raise awareness of pelvic floor muscles and encourage
PFMT, self palpation encouraged. Also 40-page handbook with information about incontinence, pelvic
floor muscle function, detailed instructions on PFMT. No further details of PFMT.
2. Control (n=152): routine care for pregnant women. Nearly two thirds received some instruction on
PFMT.

Outcomes Measured at 35 weeks, 8 weeks postpartum, 6 months, and 12 months postpartum.
Primary endpoint: 12 months postpartum.
Primary outcome measure: severity of urinary incontinence (combination of severity of urine loss from
7-day bladder diary and score from PRAFAB questionnaire).
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Woldringh 2007 (Continued)

Secondary outcome measure: Incontinence Impact Questionnaire.

Notes Losses to follow up at 35 weeks: PFMT 19 of 112, control 21 of 152 (total 15%).
Losses to follow up at 8 weeks postpartum: PFMT 25 of 112, control 27 of 152 (total 20%).
Losses to follow up at 6 months postpartum: PFMT 33 of 112, control 44 of 152 (total 29%).
Losses to follow up at 12 months postpartum: PFMT 47 of 112, control 53 of 152 (total 38%).

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

BMI - body mass index kg/m sq., CI - confidence interval, ICS - International Continence Society, IQR - interquartile range, PFMT -
pelvic floor muscle training, POPQ - pelvic organ prolapse quantified, RCT - randomised controlled trial, SD - standard deviation,
VPFMC - voluntary pelvic floor muscle contraction.

Characteristics of excluded studies [ordered by study ID]

Agur 2005a RCT.
Pregnant women.
Usual care versus PFMT.
Excluded because did not collect data on urinary or faecal incontinence. Primary outcome of interest was duration
of second-stage labour.

Culligan 2005 RCT.
Primigravid women.
Sham versus active extracorporeal magnetic innervation after delivery; both groups did PFMT during pregnancy.
Excluded because comparison of sham and active stimulation.

Dougherty 1989 RCT.
Postnatal women within 6-11 weeks of vaginal delivery.
PFMT with intravaginal balloon device versus no treatment.
Excluded because did not collect data on urinary or faecal incontinence.

Fynes 1999 RCT.
Postnatal women with faecal incontinence following obstetric trauma.
Sensory feedback versus audiovisual feedback (including electrical stimulation); both groups did PFMT.
Excluded because comparison of two types of feedback.
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(Continued)

Gouldthorpe RCT.
Primiparous women.
Abdominal muscle exercise versus no abdominal exercise.
Excluded because not PFMT.

Jonasson 1989 RCT.
Postnatal women “without complications” at 8 weeks following delivery
PFMT versus vaginal cones.
Excluded because did not collect data on urinary or faecal incontinence.

Jonasson 1992 RCT.
“Healthy” postnatal women following uncomplicated vaginal delivery.
PFMT versus vaginal cones.
Excluded because did not collect data on urinary or faecal incontinence.

Mahony 2004 RCT.
Postnatal women with faecal incontinence.
Biofeedback versus biofeedback augmented with stimulation; both groups did PFMT.
Excluded because comparison of two types of feedback.

Mason 1999b RCT.
Primiparous women recruited from postnatal wards.
Conventional versus intensive physiotherapy.
Excluded because cannot find any trial report (only record of trial on Medical Research Council trials database)
and no response to letter to primary author.

Nielsen 1988 RCT.
Primiparous women.
PFMT versus no PFMT.
Excluded because did not collect data on urinary or faecal incontinence.

Norton 1990 RCT.
Primiparous women 6 weeks postnatal.
PFMT versus vaginal cones versus controls.
Excluded because did not collect data on urinary or faecal incontinence.

Thorp 1994 RCT.
Nulliparous women recruited through advertisement.
Not clear if PFMT or vaginal cones versus controls.
Excluded because it was not clear whether the intervention was PFMT or vaginal cones, nor were data on urinary
or faecal incontinence collected.

RCT - randomised controlled trial.
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D A T A A N D A N A L Y S E S

Comparison 1. PFMT versus control for prevention of incontinence

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Urinary incontinence in late
pregnancy (34 weeks gestation
up to delivery)

3 307 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.30, 0.65]

1.1 Began supervised PFMT
antenatally

3 307 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.30, 0.65]

2 Urinary incontinence early
postnatal period (less than 12
weeks)

2 118 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.31, 0.80]

2.1 Began supervised PFMT
antenatally

2 118 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.31, 0.80]

2.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

3 Urinary incontinence mid-
postnatal period (12 weeks up
to and including 6 months)

4 553 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.52, 0.97]

3.1 Began supervised PFMT
antenatally

4 553 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.52, 0.97]

3.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

4 Urinary incontinence long-term
postnatal period (more than 6
months up to and including 12
months)

1 44 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.65, 2.21]

4.1 Began supervised PFMT
antenatally

1 44 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.65, 2.21]

4.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

5 Faecal incontinence postnatal
period

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

5.1 Began supervised PFMT
antenatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

5.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

6 Quality of life and health status
measures

Other data No numeric data

6.1 Began supervised PFMT
antenatally

Other data No numeric data

7 Incontinence severity Other data No numeric data

7.1 Began supervised PFMT
antenatally

Other data No numeric data

8 Pelvic floor muscle function Other data No numeric data
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8.1 Began supervised PFMT
antenatally

Other data No numeric data

9 Delivery outcome Other data No numeric data

9.1 Began supervised PFMT
antenatally

Other data No numeric data

Comparison 2. PFMT versus control for treatment of incontinence

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Urinary incontinence in late
pregnancy (34 weeks gestation
up to delivery)

1 224 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.82, 1.04]

1.1 Began supervised PFMT
antenatally

1 224 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.82, 1.04]

2 Urinary incontinence early
postnatal period (less than 12
weeks)

1 212 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.77, 1.22]

2.1 Began supervised PFMT
antenatally

1 212 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.77, 1.22]

2.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

3 Urinary incontinence mid-
postnatal period (12 weeks up
to and including 6 months)

1 187 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.70, 1.24]

3.1 Began supervised PFMT
antenatally

1 187 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.70, 1.24]

3.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

4 Urinary incontinence long-term
postnatal period (more than 6
months up to and including 12
months)

4 837 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.73, 0.91]

4.1 Began supervised PFMT
antenatally

1 164 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.68, 1.19]

4.2 Began supervised PFMT
postnatally

3 673 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.70, 0.90]

5 Faecal incontinence postnatal
period

2 620 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.31, 0.87]

5.1 Began supervised PFMT
antenatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

5.2 Began supervised PFMT
postnatally

2 620 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.31, 0.87]

6 Quality of life and health status
measures

Other data No numeric data

6.1 Began supervised PFMT
antenatally

Other data No numeric data
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6.2 Began supervised PFMT
postnatally

Other data No numeric data

7 Incontinence severity Other data No numeric data

7.1 Began supervised PFMT
antenatally

Other data No numeric data

7.2 Began supervised PFMT
postnatally

Other data No numeric data

8 Pelvic floor muscle function Other data No numeric data

8.1 Began supervised PFMT
antenatally

Other data No numeric data

8.2 Began supervised PFMT
postnatally

Other data No numeric data

Comparison 3. PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Urinary incontinence in late
pregnancy (34 weeks gestation
up to delivery)

3 1525 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.81, 0.96]

1.1 Began supervised PFMT
antenatally

3 1525 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.81, 0.96]

2 Urinary incontinence early
postnatal period (less than 12
weeks)

1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.48, 1.40]

2.1 Began supervised PFMT
antenatally

1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.48, 1.40]

2.2 Began supervised PFMT
postnatally

0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

3 Urinary incontinence mid-
postnatal period (12 weeks up
to and including 6 months)

6 4003 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.85, 1.02]

3.1 Began supervised PFMT
antenatally

3 1528 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.78, 1.02]

3.2 Began supervised PFMT
postnatally

3 2475 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.85, 1.09]

4 Urinary incontinence long-term
postnatal period (more than 6
months up to and including 12
months)

4 851 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.79, 1.13]

4.1 Began supervised PFMT
antenatally

2 175 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.70, 1.32]

4.2 Began supervised PFMT
postnatally

2 676 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.75, 1.16]

5 Faecal incontinence postnatal
period

3 1837 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.52, 1.57]

5.1 Began supervised PFMT
antenatally

1 121 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.06, 14.38]
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5.2 Began supervised PFMT
postnatally

2 1716 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.52, 1.58]

6 Quality of life and health status
measures

Other data No numeric data

6.1 Began supervised PFMT
antenatally

Other data No numeric data

6.2 Began supervised PFMT
postnatally

Other data No numeric data

7 Incontinence severity Other data No numeric data

7.1 Began supervised PFMT
antenatally

Other data No numeric data

7.2 Began supervised PFMT
postnatally

Other data No numeric data

8 Pelvic floor muscle function Other data No numeric data

8.1 Began supervised PFMT
antenatally

Other data No numeric data

8.2 Began supervised PFMT
postnatally

Other data No numeric data

9 Delivery outcome Other data No numeric data

9.1 Began supervised PFMT
antenatally

Other data No numeric data

9.2 Began supervised PFMT
postnatally

Other data No numeric data

Analysis 1.1. Comparison 1 PFMT versus control for prevention of incontinence, Outcome 1 Urinary

incontinence in late pregnancy (34 weeks gestation up to delivery).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Gorbea 2004 0/38 14/34 25.9 % 0.03 [ 0.00, 0.50 ]

Morkved 2003 13/94 30/99 49.5 % 0.46 [ 0.25, 0.82 ]

Sampselle 1998 10/16 19/26 24.5 % 0.86 [ 0.55, 1.34 ]

Total (95% CI) 148 159 100.0 % 0.44 [ 0.30, 0.65 ]

Total events: 23 (PFMT), 63 (Control)

Heterogeneity: Chi2 = 11.85, df = 2 (P = 0.003); I2 =83%

Test for overall effect: Z = 4.16 (P = 0.000031)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Gorbea 2004 0/38 14/34 25.9 % 0.03 [ 0.00, 0.50 ]

Morkved 2003 13/94 30/99 49.5 % 0.46 [ 0.25, 0.82 ]

Sampselle 1998 10/16 19/26 24.5 % 0.86 [ 0.55, 1.34 ]

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Analysis 1.2. Comparison 1 PFMT versus control for prevention of incontinence, Outcome 2 Urinary

incontinence early postnatal period (less than 12 weeks).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 2 Urinary incontinence early postnatal period (less than 12 weeks)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Gorbea 2004 6/38 16/34 53.3 % 0.34 [ 0.15, 0.76 ]

Sampselle 1998 9/20 17/26 46.7 % 0.69 [ 0.39, 1.20 ]

Subtotal (95% CI) 58 60 100.0 % 0.50 [ 0.31, 0.80 ]

Total events: 15 (PFMT), 33 (Control)

Heterogeneity: Chi2 = 2.17, df = 1 (P = 0.14); I2 =54%

Test for overall effect: Z = 2.89 (P = 0.0039)

2 Began supervised PFMT postnatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 58 60 100.0 % 0.50 [ 0.31, 0.80 ]

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Total events: 15 (PFMT), 33 (Control)

Heterogeneity: Chi2 = 2.17, df = 1 (P = 0.14); I2 =54%

Test for overall effect: Z = 2.89 (P = 0.0039)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 2 Urinary incontinence early postnatal period (less than 12 weeks)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Gorbea 2004 6/38 16/34 53.3 % 0.34 [ 0.15, 0.76 ]

Sampselle 1998 9/20 17/26 46.7 % 0.69 [ 0.39, 1.20 ]

Subtotal (95% CI) 58 60 100.0 % 0.50 [ 0.31, 0.80 ]

Total events: 15 (PFMT), 33 (Control)

Heterogeneity: Chi2 = 2.17, df = 1 (P = 0.14); I2 =54%

Test for overall effect: Z = 2.89 (P = 0.0039)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

51Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.3. Comparison 1 PFMT versus control for prevention of incontinence, Outcome 3 Urinary

incontinence mid-postnatal period (12 weeks up to and including 6 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Morkved 2003 9/94 13/99 18.4 % 0.73 [ 0.33, 1.63 ]

Reilly 2002 23/120 36/110 54.5 % 0.59 [ 0.37, 0.92 ]

Sampselle 1998 9/18 13/26 15.4 % 1.00 [ 0.55, 1.82 ]

Stothers 2002 7/43 8/43 11.6 % 0.88 [ 0.35, 2.20 ]

Subtotal (95% CI) 275 278 100.0 % 0.71 [ 0.52, 0.97 ]

Total events: 48 (PFMT), 70 (Control)

Heterogeneity: Chi2 = 2.14, df = 3 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 2.13 (P = 0.033)

2 Began supervised PFMT postnatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 275 278 100.0 % 0.71 [ 0.52, 0.97 ]

Total events: 48 (PFMT), 70 (Control)

Heterogeneity: Chi2 = 2.14, df = 3 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 2.13 (P = 0.033)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Morkved 2003 9/94 13/99 18.4 % 0.73 [ 0.33, 1.63 ]

Reilly 2002 23/120 36/110 54.5 % 0.59 [ 0.37, 0.92 ]

Sampselle 1998 9/18 13/26 15.4 % 1.00 [ 0.55, 1.82 ]

Stothers 2002 7/43 8/43 11.6 % 0.88 [ 0.35, 2.20 ]

Subtotal (95% CI) 275 278 100.0 % 0.71 [ 0.52, 0.97 ]

Total events: 48 (PFMT), 70 (Control)

Heterogeneity: Chi2 = 2.14, df = 3 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 2.13 (P = 0.033)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Analysis 1.4. Comparison 1 PFMT versus control for prevention of incontinence, Outcome 4 Urinary

incontinence long-term postnatal period (more than 6 months up to and including 12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Sampselle 1998 10/19 11/25 100.0 % 1.20 [ 0.65, 2.21 ]

Subtotal (95% CI) 19 25 100.0 % 1.20 [ 0.65, 2.21 ]

Total events: 10 (PFMT), 11 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)

2 Began supervised PFMT postnatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 19 25 100.0 % 1.20 [ 0.65, 2.21 ]

Total events: 10 (PFMT), 11 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 1 PFMT versus control for prevention of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Sampselle 1998 10/19 11/25 100.0 % 1.20 [ 0.65, 2.21 ]

Subtotal (95% CI) 19 25 100.0 % 1.20 [ 0.65, 2.21 ]

Total events: 10 (PFMT), 11 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Quality of life and health status measures

Began supervised PFMT antenatally

Reilly 2002 Kings Health Question-
naire

Not reported Not reported “No difference between the
study groups on any of the
8 scales, and all mean scores
were low”

Reilly 2002 SF36, general health Mean 84.4, standard devia-
tion 13.5, n=76

Mean 77.2, standard devia-
tion 16.3, n=72

Mean difference 7.2 (95%
CI 2.36 to 12.04)

Began supervised PFMT antenatally

Reilly 2002 Kings Health Question-
naire

Not reported Not reported “No difference between the
study groups on any of the
8 scales, and all mean scores
were low”

Reilly 2002 SF36, general health Mean 84.4, standard devia-
tion 13.5, n=76

Mean 77.2, standard devia-
tion 16.3, n=72

Mean difference 7.2 (95%
CI 2.36 to 12.04)

Incontinence severity

Began supervised PFMT antenatally

Gorbea 2004 Frequency of leakage Less than
weekly, weekly or
daily urinary incon-
tinence (not clear if
self-reported or from
urinary diary)

4 less than weekly,
2 weekly and none
with daily leakage, of
38 at 6 weeks post-
partum

6 less than weekly,
8 weekly and 2 with
daily leakage, of 34 at
6 weeks postpartum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Gorbea 2004 Amount of leakage Positive cough test None of 38 at 6
weeks postpartum

6 of 34 at 6 weeks
postpartum

Relative risk 0.07
(95% CI 0.00 to
1.18)

Gorbea 2004 Other leakage sever-
ity

Grade I, II or III
leakage, where I=loss
of urine with cough-
ing or
lifting, II=urine leak-
age when walking,
and III=urine leak-
age when upright

6 grade I, and none
with grade II or III
leakge, of 38 at 6
weeks postpartum

10 grade I, 6 grade
II, and none grade III
leakage, of 34 at 6
weeks postpartum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Reilly 2002 Frequency of leakage Not measured
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Incontinence severity (Continued)

Reilly 2002 Amount of leakage One hour ICS pad
test at home, number
with pad weight gain
1g or more

7 of 74 at 3 months
postpartum

8 of 74 at 3 months
postpartum

Relative risk 0.88
(95% CI 0.33 to
2.29)

Reilly 2002 Other leakage sever-
ity

Mild, moderate or
severe urinary incon-
tinence (not clear
how categorised)

19 mild, 3 moderate
and 1 severe, of 74
at 3 months postpar-
tum

30 mild, 5 moderate
and 1 severe, of 74
at 3 months post par-
tum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Sampselle 1998 Frequency of leakage Not measured

Sampselle 1998 Amount of leakage Not measured

Sampselle 1998 other leakage severity Average
score from question-
naire re urine leakage
with gentle cough,
hard cough, sneeze
and laugh scored 0
for none, 1 for damp-
ness, 2 for wetness
and 3 for soaked

Mean 0.30, standard
deviation 0.44, n=16
at 12 months post-
partum

Mean 0.32, standard
deviation 0.41, n=21
at 12 months post-
partum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Stothers 2002 Frequency of leakage Leakage episodes in 5
days

Mean 3.4, standard
deviation not
reported, n=7 at 6
months postpartum

Mean 6.0, standard
deviation not
reported, n=8 at 6
months postpartum

Not calculable

Stothers 2002 Amount of leakage Volume of urine loss,
in grams, on stress
test with standard-
ised bladder volume

Mean 18g, standard
deviation
not reported, n=? at 6
months postpartum

Mean 38g, standard
deviation
not reported, n=? at 6
months postpartum

Not calculable

Stothers 2002 Other leakage sever-
ity

Not measured

Began supervised PFMT antenatally

Gorbea 2004 Frequency of leakage Less than
weekly, weekly or
daily urinary incon-
tinence (not clear if
self-reported or from
urinary diary)

4 less than weekly,
2 weekly and none
with daily leakage, of
38 at 6 weeks post-
partum

6 less than weekly,
8 weekly and 2 with
daily leakage, of 34 at
6 weeks postpartum

Not calculated as va-
lid-
ity/reliability of this
measure not known.
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Began supervised PFMT antenatally (Continued)

Gorbea 2004 Amount of leakage Positive cough test None of 38 at 6
weeks postpartum

6 of 34 at 6 weeks
postpartum

Relative risk 0.07
(95% CI 0.00 to
1.18)

Gorbea 2004 Other leakage sever-
ity

Grade I, II or III
leakage, where I=loss
of urine with cough-
ing or
lifting, II=urine leak-
age when walking,
and III=urine leak-
age when upright

6 grade I, and none
with grade II or III
leakge, of 38 at 6
weeks postpartum

10 grade I, 6 grade
II, and none grade III
leakage, of 34 at 6
weeks postpartum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Reilly 2002 Frequency of leakage Not measured

Reilly 2002 Amount of leakage One hour ICS pad
test at home, number
with pad weight gain
1g or more

7 of 74 at 3 months
postpartum

8 of 74 at 3 months
postpartum

Relative risk 0.88
(95% CI 0.33 to
2.29)

Reilly 2002 Other leakage sever-
ity

Mild, moderate or
severe urinary incon-
tinence (not clear
how categorised)

19 mild, 3 moderate
and 1 severe, of 74
at 3 months postpar-
tum

30 mild, 5 moderate
and 1 severe, of 74
at 3 months post par-
tum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Sampselle 1998 Frequency of leakage Not measured

Sampselle 1998 Amount of leakage Not measured

Sampselle 1998 other leakage severity Average
score from question-
naire re urine leakage
with gentle cough,
hard cough, sneeze
and laugh scored 0
for none, 1 for damp-
ness, 2 for wetness
and 3 for soaked

Mean 0.30, standard
deviation 0.44, n=16
at 12 months post-
partum

Mean 0.32, standard
deviation 0.41, n=21
at 12 months post-
partum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Stothers 2002 Frequency of leakage Leakage episodes in 5
days

Mean 3.4, standard
deviation not
reported, n=7 at 6
months postpartum

Mean 6.0, standard
deviation not
reported, n=8 at 6
months postpartum

Not calculable

Stothers 2002 Amount of leakage Volume of urine loss,
in grams, on stress
test with standard-
ised bladder volume

Mean 18g, standard
deviation
not reported, n=? at 6
months postpartum

Mean 38g, standard
deviation
not reported, n=? at 6
months postpartum

Not calculable
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Began supervised PFMT antenatally (Continued)

Stothers 2002 Other leakage sever-
ity

Not measured

Pelvic floor muscle function

Began supervised PFMT antenatally

Gorbea 2004 A nil or minimal contrac-
tion on electromyography
(not clear what type of elec-
tromyography or how cate-
gorised)

14 of 14 at 6 weeks postpar-
tum

10 of 12 at 6 weeks postpar-
tum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Reilly 2002 Vaginal squeeze pressure, in
cm water

Mean 11.5, standard devia-
tion 7.9, n=68 at 3 months
postpartum

Mean 10.5, standard devia-
tion 5.5, n=64 at 3 months
postpartum

Mean difference 1.00 (95%
CI -1.31 to 3.31)

Began supervised PFMT antenatally

Gorbea 2004 A nil or minimal contrac-
tion on electromyography
(not clear what type of elec-
tromyography or how cate-
gorised)

14 of 14 at 6 weeks postpar-
tum

10 of 12 at 6 weeks postpar-
tum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Reilly 2002 Vaginal squeeze pressure, in
cm water

Mean 11.5, standard devia-
tion 7.9, n=68 at 3 months
postpartum

Mean 10.5, standard devia-
tion 5.5, n=64 at 3 months
postpartum

Mean difference 1.00 (95%
CI -1.31 to 3.31)

Delivery outcome

Began supervised PFMT antenatally

Gorbea 2004 Type of delivery 16 vaginal and 22 caesarean de-
liveries, n=38

22 vaginal and 12 caesarean de-
liveries, n=38

Relative risk 1.83 (95% CI
1.07 to 3.15)

Began supervised PFMT antenatally

Gorbea 2004 Type of delivery 16 vaginal and 22 caesarean de-
liveries, n=38

22 vaginal and 12 caesarean de-
liveries, n=38

Relative risk 1.83 (95% CI
1.07 to 3.15)
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Analysis 2.1. Comparison 2 PFMT versus control for treatment of incontinence, Outcome 1 Urinary

incontinence in late pregnancy (34 weeks gestation up to delivery).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 74/93 113/131 100.0 % 0.92 [ 0.82, 1.04 ]

Total (95% CI) 93 131 100.0 % 0.92 [ 0.82, 1.04 ]

Total events: 74 (PFMT), 113 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.28 (P = 0.20)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 74/93 113/131 100.0 % 0.92 [ 0.82, 1.04 ]

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

59Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 2.2. Comparison 2 PFMT versus control for treatment of incontinence, Outcome 2 Urinary

incontinence early postnatal period (less than 12 weeks).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 2 Urinary incontinence early postnatal period (less than 12 weeks)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 50/87 74/125 100.0 % 0.97 [ 0.77, 1.22 ]

Subtotal (95% CI) 87 125 100.0 % 0.97 [ 0.77, 1.22 ]

Total events: 50 (PFMT), 74 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)

2 Began supervised PFMT postnatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 87 125 100.0 % 0.97 [ 0.77, 1.22 ]

Total events: 50 (PFMT), 74 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 2 Urinary incontinence early postnatal period (less than 12 weeks)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 50/87 74/125 100.0 % 0.97 [ 0.77, 1.22 ]

Subtotal (95% CI) 87 125 100.0 % 0.97 [ 0.77, 1.22 ]

Total events: 50 (PFMT), 74 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Analysis 2.3. Comparison 2 PFMT versus control for treatment of incontinence, Outcome 3 Urinary

incontinence mid-postnatal period (12 weeks up to and including 6 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 39/79 57/108 100.0 % 0.94 [ 0.70, 1.24 ]

Subtotal (95% CI) 79 108 100.0 % 0.94 [ 0.70, 1.24 ]

Total events: 39 (PFMT), 57 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

2 Began supervised PFMT postnatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 79 108 100.0 % 0.94 [ 0.70, 1.24 ]

Total events: 39 (PFMT), 57 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 39/79 57/108 100.0 % 0.94 [ 0.70, 1.24 ]

Subtotal (95% CI) 79 108 100.0 % 0.94 [ 0.70, 1.24 ]

Total events: 39 (PFMT), 57 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Analysis 2.4. Comparison 2 PFMT versus control for treatment of incontinence, Outcome 4 Urinary

incontinence long-term postnatal period (more than 6 months up to and including 12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 35/65 59/99 17.3 % 0.90 [ 0.68, 1.19 ]

Subtotal (95% CI) 65 99 17.3 % 0.90 [ 0.68, 1.19 ]

Total events: 35 (PFMT), 59 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.72 (P = 0.47)

2 Began supervised PFMT postnatally

Dumoulin 2004 6/20 19/19 7.4 % 0.32 [ 0.17, 0.60 ]

Glazener 2001 167/279 169/245 66.5 % 0.87 [ 0.76, 0.99 ]

Wilson 1998 9/19 69/91 8.8 % 0.62 [ 0.38, 1.02 ]

Subtotal (95% CI) 318 355 82.7 % 0.79 [ 0.70, 0.90 ]

Total events: 182 (PFMT), 257 (Control)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Heterogeneity: Chi2 = 10.63, df = 2 (P = 0.005); I2 =81%

Test for overall effect: Z = 3.72 (P = 0.00020)

Total (95% CI) 383 454 100.0 % 0.81 [ 0.73, 0.91 ]

Total events: 217 (PFMT), 316 (Control)

Heterogeneity: Chi2 = 10.92, df = 3 (P = 0.01); I2 =73%

Test for overall effect: Z = 3.64 (P = 0.00027)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Woldringh 2007 35/65 59/99 17.3 % 0.90 [ 0.68, 1.19 ]

Subtotal (95% CI) 65 99 17.3 % 0.90 [ 0.68, 1.19 ]

Total events: 35 (PFMT), 59 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.72 (P = 0.47)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

2 Began supervised PFMT postnatally

Dumoulin 2004 6/20 19/19 7.4 % 0.32 [ 0.17, 0.60 ]

Glazener 2001 167/279 169/245 66.5 % 0.87 [ 0.76, 0.99 ]

Wilson 1998 9/19 69/91 8.8 % 0.62 [ 0.38, 1.02 ]

Subtotal (95% CI) 318 355 82.7 % 0.79 [ 0.70, 0.90 ]

Total events: 182 (PFMT), 257 (Control)

Heterogeneity: Chi2 = 10.63, df = 2 (P = 0.005); I2 =81%

Test for overall effect: Z = 3.72 (P = 0.00020)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

Analysis 2.5. Comparison 2 PFMT versus control for treatment of incontinence, Outcome 5 Faecal

incontinence postnatal period.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 5 Faecal incontinence postnatal period

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

2 Began supervised PFMT postnatally

Glazener 2001 12/273 25/237 76.4 % 0.42 [ 0.21, 0.81 ]

Wilson 1998 20/91 5/19 23.6 % 0.84 [ 0.36, 1.95 ]

Subtotal (95% CI) 364 256 100.0 % 0.52 [ 0.31, 0.87 ]

Total events: 32 (PFMT), 30 (Control)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Heterogeneity: Chi2 = 1.64, df = 1 (P = 0.20); I2 =39%

Test for overall effect: Z = 2.48 (P = 0.013)

Total (95% CI) 364 256 100.0 % 0.52 [ 0.31, 0.87 ]

Total events: 32 (PFMT), 30 (Control)

Heterogeneity: Chi2 = 1.64, df = 1 (P = 0.20); I2 =39%

Test for overall effect: Z = 2.48 (P = 0.013)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 PFMT versus control for treatment of incontinence

Outcome: 5 Faecal incontinence postnatal period

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

2 Began supervised PFMT postnatally

Glazener 2001 12/273 25/237 76.4 % 0.42 [ 0.21, 0.81 ]

Wilson 1998 20/91 5/19 23.6 % 0.84 [ 0.36, 1.95 ]

Subtotal (95% CI) 364 256 100.0 % 0.52 [ 0.31, 0.87 ]

Total events: 32 (PFMT), 30 (Control)

Heterogeneity: Chi2 = 1.64, df = 1 (P = 0.20); I2 =39%

Test for overall effect: Z = 2.48 (P = 0.013)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Quality of life and health status measures

Began supervised PFMT antenatally
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Quality of life and health status measures (Continued)

Woldringh 2007 Incon-
tinence Impact Question-
naire (IIQ), and data then
dichotomised into impact
versus not impact in four
subscales - impact on social
relations, impact on emo-
tional health, impact on
recreational activities, and
impact on physical activi-
ties (not clear how this was
done)

Impact on social relations
2 of 65, on emotional
health 11 of 65, on recre-
ational activities 10 of 65
and on physical activities 4
of 65, at 12 months post-
partum

Impact on social relations
5 of 99, on emotional
health 14 of 99, on recre-
ational activities 10 of 99
and on physical activities 7
of 99, at 12 months post-
partum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Woldringh 2007

Began supervised PFMT postnatally

Dumoulin 2004 Change in Urogenital Dis-
tress Inventory Score
(maximum score 57)

Median change 7, in-
terquartile range 3 to 8,
n=20 after 9 weeks PFMT

Median change 0, in-
terquartile range -2.3 to
6.5, n=19 after 9 weeks of
control condition

Not calculable

Dumoulin 2004 Change in Incon-
tinence Impact Question-
naire (maximum score 90)

Median change 13, in-
terquartile range 6 to 25
n=20 after 9 weeks PFMT

Median change 0.5, in-
terquartile range -6.5 to 5,
n=19 after 9 weeks of con-
trol condition

Not calculable

Glazener 2001 Hospital Anxiety and De-
pression Score - anxiety
score

Mean 6.1, 95% CI 5.6 to
6.5, n=238 at 12 months

Mean 6.8, 95% CI 6.3 to
7.3, n=219 at 12 months
postpartum

Mean difference -0.79
(95% CI -1.43 to -0.05)

Glazener 2001 Hospital Anxiety and De-
pression Score - depression
score

Mean 4.8, 95% CI 4.4 to
5.3, n=238 at 12 months
postpartum

Mean 5.2, 95% CI 4.7 to
5.7, n=219 at 12 months
postpartum

Mean difference -0.37
(95% CI -1.02 to 0.28)
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Began supervised PFMT antenatally

Woldringh 2007 Incon-
tinence Impact Question-
naire (IIQ), and data then
dichotomised into impact
versus not impact in four
subscales - impact on social
relations, impact on emo-
tional health, impact on
recreational activities, and
impact on physical activi-
ties (not clear how this was
done)

Impact on social relations
2 of 65, on emotional
health 11 of 65, on recre-
ational activities 10 of 65
and on physical activities 4
of 65, at 12 months post-
partum

Impact on social relations
5 of 99, on emotional
health 14 of 99, on recre-
ational activities 10 of 99
and on physical activities 7
of 99, at 12 months post-
partum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Woldringh 2007

Began supervised PFMT postnatally

Dumoulin 2004 Change in Urogenital Dis-
tress Inventory Score
(maximum score 57)

Median change 7, in-
terquartile range 3 to 8,
n=20 after 9 weeks PFMT

Median change 0, in-
terquartile range -2.3 to
6.5, n=19 after 9 weeks of
control condition

Not calculable

Dumoulin 2004 Change in Incon-
tinence Impact Question-
naire (maximum score 90)

Median change 13, in-
terquartile range 6 to 25
n=20 after 9 weeks PFMT

Median change 0.5, in-
terquartile range -6.5 to 5,
n=19 after 9 weeks of con-
trol condition

Not calculable

Glazener 2001 Hospital Anxiety and De-
pression Score - anxiety
score

Mean 6.1, 95% CI 5.6 to
6.5, n=238 at 12 months

Mean 6.8, 95% CI 6.3 to
7.3, n=219 at 12 months
postpartum

Mean difference -0.79
(95% CI -1.43 to -0.05)

Glazener 2001 Hospital Anxiety and De-
pression Score - depression
score

Mean 4.8, 95% CI 4.4 to
5.3, n=238 at 12 months
postpartum

Mean 5.2, 95% CI 4.7 to
5.7, n=219 at 12 months
postpartum

Mean difference -0.37
(95% CI -1.02 to 0.28)

Incontinence severity

Began supervised PFMT antenatally

Woldringh 2007 Frequency of leakage 7 day urinary diary Not reported Not reported

Woldringh 2007 Amount of leakage Not measured
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Incontinence severity (Continued)

Woldringh 2007 Other leakage sever-
ity

A combi-
nation of data from
a 7 day bladder diary
and a questionnaire
(PRAFAB, Vierhout
1990), ending with a
score between 0 and
10. Mild urinary in-
continence 0 to 4,
and moderate to se-
vere incontinence 5
to 10.

9 of 65 with moder-
ate to severe leakage
at 12 months post-
partum

8 of 99 with moder-
ate to severe leakage
at 12 months post-
partum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Began supervised PFMT postnatally

Dumoulin 2004 Frequency of leakage Not measured

Dumoulin 2004 Amount of leakage Change, in grams,
in 20 minute pad
test with standard-
ised bladder volume

Median change 8,
interquartile range 4
to 25.3, n=20 after 9
weeks of PFMT

Median change 0,
interquartile range -
3 to 9.8, n=19 af-
ter 9 weeks of control
condition

Not calculable

Dumoulin 2004 Other leakage sever-
ity

Change in
visual analogue scale
for perceived bur-
den of incontinence
(Stach-Lempinen et
al 2001)

Median change 2.5,
interquartile range
0.8 to 5, n=20 after
9 weeks of PFMT

Median change 0,
interquartile range -
0.1 to 0.02, n=19 af-
ter 9 weeks of control
condition

Not calculable

Glazener 2001 Frequency of leakage Not measured

Glazener 2001 Amount of leakage Using absorbent
pads

41 of 276 at 12
months postpartum

55 of 245 at 12
months postpartum

Relative risk 0.66
(95% CI 0.46, 0.95)

Glazener 2001 Other leakage sever-
ity

Visual analogue scale
for severity of urine
leakage

Mean 2.8, 95% CI
2.4 to 3.1, n=142 at
12 months postpar-
tum

Mean 3.6, 95% CI
3.1 to 4.0, n=142 at
12 months postpar-
tum

Mean difference -
0.80 (95% CI -1.37
to -0.23)

Wilson 1998 Frequency of leakage Not measured

Wilson 1998 Amount of leakage Urine loss on home
pad test (Wilson et al
1989), in grams

Mean 2.1, 95% CI -
0.3 to 4.5, n=18 at
12 months postpar-
tum

Mean 2.6, 95% CI
0.1 to 5.1, n=82 at
12 months postpar-
tum

Mean difference -
0.50 (95% CI -3.81
to 2.81)

Wilson 1998 Other leakage sever-
ity

Not measured
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Began supervised PFMT antenatally

Woldringh 2007 Frequency of leakage 7 day urinary diary Not reported Not reported

Woldringh 2007 Amount of leakage Not measured

Woldringh 2007 Other leakage sever-
ity

A combi-
nation of data from
a 7 day bladder diary
and a questionnaire
(PRAFAB, Vierhout
1990), ending with a
score between 0 and
10. Mild urinary in-
continence 0 to 4,
and moderate to se-
vere incontinence 5
to 10.

9 of 65 with moder-
ate to severe leakage
at 12 months post-
partum

8 of 99 with moder-
ate to severe leakage
at 12 months post-
partum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Began supervised PFMT postnatally

Dumoulin 2004 Frequency of leakage Not measured

Dumoulin 2004 Amount of leakage Change, in grams,
in 20 minute pad
test with standard-
ised bladder volume

Median change 8,
interquartile range 4
to 25.3, n=20 after 9
weeks of PFMT

Median change 0,
interquartile range -
3 to 9.8, n=19 af-
ter 9 weeks of control
condition

Not calculable

Dumoulin 2004 Other leakage sever-
ity

Change in
visual analogue scale
for perceived bur-
den of incontinence
(Stach-Lempinen et
al 2001)

Median change 2.5,
interquartile range
0.8 to 5, n=20 after
9 weeks of PFMT

Median change 0,
interquartile range -
0.1 to 0.02, n=19 af-
ter 9 weeks of control
condition

Not calculable

Glazener 2001 Frequency of leakage Not measured

Glazener 2001 Amount of leakage Using absorbent
pads

41 of 276 at 12
months postpartum

55 of 245 at 12
months postpartum

Relative risk 0.66
(95% CI 0.46, 0.95)

Glazener 2001 Other leakage sever-
ity

Visual analogue scale
for severity of urine
leakage

Mean 2.8, 95% CI
2.4 to 3.1, n=142 at
12 months postpar-
tum

Mean 3.6, 95% CI
3.1 to 4.0, n=142 at
12 months postpar-
tum

Mean difference -
0.80 (95% CI -1.37
to -0.23)

Wilson 1998 Frequency of leakage Not measured
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Began supervised PFMT postnatally (Continued)

Wilson 1998 Amount of leakage Urine loss on home
pad test (Wilson et al
1989), in grams

Mean 2.1, 95% CI -
0.3 to 4.5, n=18 at
12 months postpar-
tum

Mean 2.6, 95% CI
0.1 to 5.1, n=82 at
12 months postpar-
tum

Mean difference -
0.50 (95% CI -3.81
to 2.81)

Wilson 1998 Other leakage sever-
ity

Not measured

Pelvic floor muscle function

Began supervised PFMT postnatally

Dumoulin 2004 Maximal strength in new-
tons (using pelvic floor dy-
namometer, Dumoulin et
al 2003)

Median change 0.5, in-
terquartile range -0.6 to
2.5, n=20 after 9 weeks
PFMT

Median change -0.5, in-
terquartile range -1.7 to 1,
n=19 after 9 weeks PFMT

Not calculable

Dumoulin 2004 Maximal force rate in new-
tons per second (using
pelvic floor dynamometer,
Dumoulin et al 2003)

Median change 0.3, in-
terquartile range -1.1 to
1.9, n=20 after 9 weeks
PFMT

Median change -0.5, in-
terquartile range -2.1 to
0.8, n=19 after 9

Not calculable

Wilson 1998 Maximal vaginal squeeze
pressure, in cm water

Mean 13.6, 95% CI 9.8 to
17.4, n=19 at 12 months
postpartum

Mean 13.1, 95% CI 11.3
to 14.9, n=79 at 12
months postpartum

Mean difference 0.50
(95%CI -3.46 to 4.46)

Wilson 1998 Sustained vaginal squeeze
pressure, in cm water

Mean 7.9, 95% CI 5.3 to
10.6, n=19 at 12 months
postpartum

Mean 6.7, 95% CI 5.4 to
8.1, n=79 at 12 months
postpartum

Mean difference 1.20
(95% CI -1.61 to 4.01)

Began supervised PFMT postnatally

Dumoulin 2004 Maximal strength in new-
tons (using pelvic floor dy-
namometer, Dumoulin et
al 2003)

Median change 0.5, in-
terquartile range -0.6 to
2.5, n=20 after 9 weeks
PFMT

Median change -0.5, in-
terquartile range -1.7 to 1,
n=19 after 9 weeks PFMT

Not calculable

Dumoulin 2004 Maximal force rate in new-
tons per second (using
pelvic floor dynamometer,
Dumoulin et al 2003)

Median change 0.3, in-
terquartile range -1.1 to
1.9, n=20 after 9 weeks
PFMT

Median change -0.5, in-
terquartile range -2.1 to
0.8, n=19 after 9

Not calculable

Wilson 1998 Maximal vaginal squeeze
pressure, in cm water

Mean 13.6, 95% CI 9.8 to
17.4, n=19 at 12 months
postpartum

Mean 13.1, 95% CI 11.3
to 14.9, n=79 at 12
months postpartum

Mean difference 0.50
(95%CI -3.46 to 4.46)
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Began supervised PFMT postnatally (Continued)

Wilson 1998 Sustained vaginal squeeze
pressure, in cm water

Mean 7.9, 95% CI 5.3 to
10.6, n=19 at 12 months
postpartum

Mean 6.7, 95% CI 5.4 to
8.1, n=79 at 12 months
postpartum

Mean difference 1.20
(95% CI -1.61 to 4.01)

Analysis 3.1. Comparison 3 PFMT versus control for (mixed) prevention and treatment of incontinence,

Outcome 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Hughes 2001 357/585 385/584 80.5 % 0.93 [ 0.85, 1.01 ]

Morkved 2003 48/148 74/153 15.2 % 0.67 [ 0.50, 0.89 ]

Sampselle 1998 14/22 26/33 4.3 % 0.81 [ 0.56, 1.16 ]

Total (95% CI) 755 770 100.0 % 0.88 [ 0.81, 0.96 ]

Total events: 419 (PFMT), 485 (Control)

Heterogeneity: Chi2 = 4.98, df = 2 (P = 0.08); I2 =60%

Test for overall effect: Z = 2.99 (P = 0.0028)
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 1 Urinary incontinence in late pregnancy (34 weeks gestation up to delivery)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Hughes 2001 357/585 385/584 80.5 % 0.93 [ 0.85, 1.01 ]

Morkved 2003 48/148 74/153 15.2 % 0.67 [ 0.50, 0.89 ]

Sampselle 1998 14/22 26/33 4.3 % 0.81 [ 0.56, 1.16 ]

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

Analysis 3.2. Comparison 3 PFMT versus control for (mixed) prevention and treatment of incontinence,

Outcome 2 Urinary incontinence early postnatal period (less than 12 weeks).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 2 Urinary incontinence early postnatal period (less than 12 weeks)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Sampselle 1998 13/28 13/23 100.0 % 0.82 [ 0.48, 1.40 ]

Subtotal (95% CI) 28 23 100.0 % 0.82 [ 0.48, 1.40 ]

Total events: 13 (PFMT), 13 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.72 (P = 0.47)

2 Began supervised PFMT postnatally

Subtotal (95% CI) 0 0 0.0 % 0.0 [ 0.0, 0.0 ]

Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 28 23 100.0 % 0.82 [ 0.48, 1.40 ]

Total events: 13 (PFMT), 13 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.72 (P = 0.47)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

72Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 2 Urinary incontinence early postnatal period (less than 12 weeks)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Sampselle 1998 13/28 13/23 100.0 % 0.82 [ 0.48, 1.40 ]

Subtotal (95% CI) 28 23 100.0 % 0.82 [ 0.48, 1.40 ]

Total events: 13 (PFMT), 13 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.72 (P = 0.47)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Analysis 3.3. Comparison 3 PFMT versus control for (mixed) prevention and treatment of incontinence,

Outcome 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Hughes 2001 211/585 222/584 34.8 % 0.95 [ 0.82, 1.10 ]

Morkved 2003 29/148 49/153 7.6 % 0.61 [ 0.41, 0.91 ]

Sampselle 1998 15/26 19/32 2.7 % 0.97 [ 0.63, 1.50 ]

Subtotal (95% CI) 759 769 45.0 % 0.89 [ 0.78, 1.02 ]

Total events: 255 (PFMT), 290 (Control)

Heterogeneity: Chi2 = 4.21, df = 2 (P = 0.12); I2 =52%

Test for overall effect: Z = 1.64 (P = 0.10)

2 Began supervised PFMT postnatally

Chiarelli 2002 108/348 125/328 20.2 % 0.81 [ 0.66, 1.00 ]

Ewings 2005 54/90 47/100 7.0 % 1.28 [ 0.98, 1.67 ]

Sleep 1987 180/816 175/793 27.8 % 1.00 [ 0.83, 1.20 ]

Subtotal (95% CI) 1254 1221 55.0 % 0.97 [ 0.85, 1.09 ]

Total events: 342 (PFMT), 347 (Control)

Heterogeneity: Chi2 = 6.86, df = 2 (P = 0.03); I2 =71%

Test for overall effect: Z = 0.53 (P = 0.59)

Total (95% CI) 2013 1990 100.0 % 0.93 [ 0.85, 1.02 ]

Total events: 597 (PFMT), 637 (Control)

Heterogeneity: Chi2 = 11.79, df = 5 (P = 0.04); I2 =58%

Test for overall effect: Z = 1.47 (P = 0.14)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Hughes 2001 211/585 222/584 34.8 % 0.95 [ 0.82, 1.10 ]

Morkved 2003 29/148 49/153 7.6 % 0.61 [ 0.41, 0.91 ]

Sampselle 1998 15/26 19/32 2.7 % 0.97 [ 0.63, 1.50 ]

Subtotal (95% CI) 759 769 45.0 % 0.89 [ 0.78, 1.02 ]

Total events: 255 (PFMT), 290 (Control)

Heterogeneity: Chi2 = 4.21, df = 2 (P = 0.12); I2 =52%

Test for overall effect: Z = 1.64 (P = 0.10)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (12 weeks up to and including 6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

2 Began supervised PFMT postnatally

Chiarelli 2002 108/348 125/328 20.2 % 0.81 [ 0.66, 1.00 ]

Ewings 2005 54/90 47/100 7.0 % 1.28 [ 0.98, 1.67 ]

Sleep 1987 180/816 175/793 27.8 % 1.00 [ 0.83, 1.20 ]

Subtotal (95% CI) 1254 1221 55.0 % 0.97 [ 0.85, 1.09 ]

Total events: 342 (PFMT), 347 (Control)

Heterogeneity: Chi2 = 6.86, df = 2 (P = 0.03); I2 =71%

Test for overall effect: Z = 0.53 (P = 0.59)

0.2 0.5 1.0 2.0 5.0

Favours PFMT Favours control
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Analysis 3.4. Comparison 3 PFMT versus control for (mixed) prevention and treatment of incontinence,

Outcome 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12

months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Dannecker 2004 24/63 22/58 15.2 % 1.00 [ 0.64, 1.58 ]

Sampselle 1998 15/26 18/28 11.5 % 0.90 [ 0.58, 1.38 ]

Subtotal (95% CI) 89 86 26.6 % 0.96 [ 0.70, 1.32 ]

Total events: 39 (PFMT), 40 (Control)

Heterogeneity: Chi2 = 0.13, df = 1 (P = 0.72); I2 =0.0%

Test for overall effect: Z = 0.26 (P = 0.79)

2 Began supervised PFMT postnatally

Chiarelli 2002 101/294 100/275 68.3 % 0.94 [ 0.76, 1.18 ]

Meyer 2001 6/51 8/56 5.0 % 0.82 [ 0.31, 2.21 ]

Subtotal (95% CI) 345 331 73.4 % 0.94 [ 0.75, 1.16 ]

Total events: 107 (PFMT), 108 (Control)

Heterogeneity: Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 0.59 (P = 0.55)

Total (95% CI) 434 417 100.0 % 0.94 [ 0.79, 1.13 ]

Total events: 146 (PFMT), 148 (Control)

Heterogeneity: Chi2 = 0.20, df = 3 (P = 0.98); I2 =0.0%

Test for overall effect: Z = 0.65 (P = 0.52)
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Dannecker 2004 24/63 22/58 15.2 % 1.00 [ 0.64, 1.58 ]

Sampselle 1998 15/26 18/28 11.5 % 0.90 [ 0.58, 1.38 ]

Subtotal (95% CI) 89 86 26.6 % 0.96 [ 0.70, 1.32 ]

Total events: 39 (PFMT), 40 (Control)

Heterogeneity: Chi2 = 0.13, df = 1 (P = 0.72); I2 =0.0%

Test for overall effect: Z = 0.26 (P = 0.79)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 4 Urinary incontinence long-term postnatal period (more than 6 months up to and including 12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

2 Began supervised PFMT postnatally

Chiarelli 2002 101/294 100/275 68.3 % 0.94 [ 0.76, 1.18 ]

Meyer 2001 6/51 8/56 5.0 % 0.82 [ 0.31, 2.21 ]

Subtotal (95% CI) 345 331 73.4 % 0.94 [ 0.75, 1.16 ]

Total events: 107 (PFMT), 108 (Control)

Heterogeneity: Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 0.59 (P = 0.55)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control
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Analysis 3.5. Comparison 3 PFMT versus control for (mixed) prevention and treatment of incontinence,

Outcome 5 Faecal incontinence postnatal period.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 5 Faecal incontinence postnatal period

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Dannecker 2004 1/63 1/58 4.0 % 0.92 [ 0.06, 14.38 ]

Subtotal (95% CI) 63 58 4.0 % 0.92 [ 0.06, 14.38 ]

Total events: 1 (PFMT), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.06 (P = 0.95)

2 Began supervised PFMT postnatally

Meyer 2001 2/51 3/56 10.9 % 0.73 [ 0.13, 4.21 ]

Sleep 1987 21/816 22/793 85.1 % 0.93 [ 0.51, 1.67 ]

Subtotal (95% CI) 867 849 96.0 % 0.91 [ 0.52, 1.58 ]

Total events: 23 (PFMT), 25 (Control)

Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 0.35 (P = 0.73)

Total (95% CI) 930 907 100.0 % 0.91 [ 0.52, 1.57 ]

Total events: 24 (PFMT), 26 (Control)

Heterogeneity: Chi2 = 0.06, df = 2 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 0.35 (P = 0.72)
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Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 5 Faecal incontinence postnatal period

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Began supervised PFMT antenatally

Dannecker 2004 1/63 1/58 4.0 % 0.92 [ 0.06, 14.38 ]

Subtotal (95% CI) 63 58 4.0 % 0.92 [ 0.06, 14.38 ]

Total events: 1 (PFMT), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.06 (P = 0.95)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours PFMT Favours control

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 PFMT versus control for (mixed) prevention and treatment of incontinence

Outcome: 5 Faecal incontinence postnatal period

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

2 Began supervised PFMT postnatally

Meyer 2001 2/51 3/56 10.9 % 0.73 [ 0.13, 4.21 ]

Sleep 1987 21/816 22/793 85.1 % 0.93 [ 0.51, 1.67 ]

Subtotal (95% CI) 867 849 96.0 % 0.91 [ 0.52, 1.58 ]

Total events: 23 (PFMT), 25 (Control)

Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 0.35 (P = 0.73)

0.1 0.2 0.5 1.0 2.0 5.0 10.0
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Quality of life and health status measures

Began supervised PFMT antenatally

Hughes 2001 Bristol Female Lower Uri-
nary

Tract Symptoms question-
naire

Overall score not reported Overall score not reported

Hughes 2001 Bristol Female Lower Uri-
nary

Tract Symptoms question-
naire: a negative effect on
exercise in response to ques-
tion “does incontinence af-
fect physical activity?”

47 of 585 at 6 months post-
partum

41 of 584 at 6 months post-
partum

Relative risk 1.14 (95% CI
0.76 to 1.71)

Began supervised PFMT postnatally

Sleep 1987 5 point Likhert scale in re-
sponse to question “how are
you feeling generally?”

11 feeling not very well or
not at all well, of 816 at 3
months postpartum

18 feeling not very well or
not at all well, of 793 at 3
months postpartum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Sleep 1987 5 point Likhert scale in re-
sponse to “Some women
feel depressed at this time.
Do you feel?”

71 feeling very or quite de-
pressed, of 816 at 3 months
postpartum

84 feeling very or quite de-
pressed, of 793 at 3 months
postpartum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Began supervised PFMT antenatally

Hughes 2001 Bristol Female Lower Uri-
nary

Tract Symptoms question-
naire

Overall score not reported Overall score not reported

Hughes 2001 Bristol Female Lower Uri-
nary

Tract Symptoms question-
naire: a negative effect on
exercise in response to ques-
tion “does incontinence af-
fect physical activity?”

47 of 585 at 6 months post-
partum

41 of 584 at 6 months post-
partum

Relative risk 1.14 (95% CI
0.76 to 1.71)
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Began supervised PFMT postnatally

Sleep 1987 5 point Likhert scale in re-
sponse to question “how are
you feeling generally?”

11 feeling not very well or
not at all well, of 816 at 3
months postpartum

18 feeling not very well or
not at all well, of 793 at 3
months postpartum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Sleep 1987 5 point Likhert scale in re-
sponse to “Some women feel
depressed at this time. Do
you feel?”

71 feeling very or quite de-
pressed, of 816 at 3 months
postpartum

84 feeling very or quite de-
pressed, of 793 at 3 months
postpartum

Not calculated as valid-
ity/reliability of this mea-
sure not known.

Incontinence severity

Began supervised PFMT antenatally

Hughes 2001 Frequency of leakage Experi-
encing occasional or
more than occasional
urine leakage (not
clear how measured)

217 of 585 at 3
months postpartum

210 of 584 at 3
months postpartum

Relative risk 1.03
(95% CI 0.89 to
1.20)

Hughes 2001 Amount of leakage Experiencing a drop
or more than a drop
of urine leakage (not
clear how measured)

228 of 585 at 3
months postpartum

234 of 584 at 3
months postpartum

Relative risk 0.97
(95% CI 0.84 to
1.12)

Hughes 2001 Other leakage sever-
ity

Not measured

Sampselle 1998 Frequency of leakage Not measured

Sampselle 1998 Amount of leakage Not measured

Sampselle 1998 Other leakage sever-
ity

Average
score from question-
naire re urine leakage
with gentle cough,
hard cough, sneeze
and laugh scored 0
for none, 1 for damp-
ness, 2 for wetness
and 3 for soaked

Mean 0.38, standard
deviation 0.56, n=22
at 12 months post-
partum

Mean 0.42, standard
deviation 0.49, n=24
at 12 months post-
partum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Began supervised PFMT postnatally

Sleep 1987 Frequency of leakage Urine leakage once
or more per week

64 of 816 at 3
months postpartum

57 of 793 at 3
months postpartum

Relative risk 1.09
(95% CI 0.77 to
1.54)
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Incontinence severity (Continued)

Sleep 1987 Amount of leakage Using ab-
sorbent pads some-
times or always

38 of 815 at 3
months postpartum

43 of 793 at 3
months postpartum

Relative risk 0.86
(95% CI 0.56 to
1.32)

Sleep 1987 Other leakage sever-
ity

Not measured

Began supervised PFMT antenatally

Hughes 2001 Frequency of leakage Experi-
encing occasional or
more than occasional
urine leakage (not
clear how measured)

217 of 585 at 3
months postpartum

210 of 584 at 3
months postpartum

Relative risk 1.03
(95% CI 0.89 to
1.20)

Hughes 2001 Amount of leakage Experiencing a drop
or more than a drop
of urine leakage (not
clear how measured)

228 of 585 at 3
months postpartum

234 of 584 at 3
months postpartum

Relative risk 0.97
(95% CI 0.84 to
1.12)

Hughes 2001 Other leakage sever-
ity

Not measured

Sampselle 1998 Frequency of leakage Not measured

Sampselle 1998 Amount of leakage Not measured

Sampselle 1998 Other leakage sever-
ity

Average
score from question-
naire re urine leakage
with gentle cough,
hard cough, sneeze
and laugh scored 0
for none, 1 for damp-
ness, 2 for wetness
and 3 for soaked

Mean 0.38, standard
deviation 0.56, n=22
at 12 months post-
partum

Mean 0.42, standard
deviation 0.49, n=24
at 12 months post-
partum

Not calculated as va-
lid-
ity/reliability of this
measure not known.

Began supervised PFMT postnatally

Sleep 1987 Frequency of leakage Urine leakage once or
more per week

64 of 816 at 3 months
postpartum

57 of 793 at 3 months
postpartum

Relative risk
1.09 (95% CI 0.77 to
1.54)

Sleep 1987 Amount of leakage Using absorbent pads
sometimes or always

38 of 815 at 3 months
postpartum

43 of 793 at 3 months
postpartum

Relative risk
0.86 (95% CI 0.56 to
1.32)

82Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Began supervised PFMT postnatally (Continued)

Sleep 1987 Other leakage severity Not measured

Pelvic floor muscle function

Began supervised PFMT antenatally

Dannecker 2004 Oxford scale, score of 0 to
5

13 of 59 with score of 0 to
3, at about 7 months post-
partum

14 of 51 with score of 0 to
3, at about 7 months post-
partum

Relative risk 0.80 (95% CI
0.42 to 1.55)

Morkved 2003 Vaginal squeeze pressure,
in cm water

Mean 29.5, 95% CI 26.8
to 32.2, n=143 at 3
months postpartum

Mean 25.6, 95% CI 23.2
to 27.9, n=146 at 3
months postpartum

Mean difference 3.90
(95% CI 0.35 to 7.45)

Began supervised PFMT postnatally

Meyer 2001 Vaginal squeeze pressure,
in cm water

Mean 33, standard devi-
ation 22, at 10 months
postpartum, n=51

Mean 41, standard devi-
ation 27, at 10 months
postpartum, n=56

Mean difference -8.00
(95% CI -17.30 to 1.30)

Began supervised PFMT antenatally

Dannecker 2004 Oxford scale, score of 0 to
5

13 of 59 with score of 0 to
3, at about 7 months post-
partum

14 of 51 with score of 0 to
3, at about 7 months post-
partum

Relative risk 0.80 (95% CI
0.42 to 1.55)

Morkved 2003 Vaginal squeeze pressure,
in cm water

Mean 29.5, 95% CI 26.8
to 32.2, n=143 at 3
months postpartum

Mean 25.6, 95% CI 23.2
to 27.9, n=146 at 3
months postpartum

Mean difference 3.90
(95% CI 0.35 to 7.45)

Began supervised PFMT postnatally

Meyer 2001 Vaginal squeeze pressure, in
cm water

Mean 33, standard devia-
tion 22, at 10 months post-
partum, n=51

Mean 41, standard devia-
tion 27, at 10 months post-
partum, n=56

Mean difference -8.00
(95% CI -17.30 to 1.30)

Delivery outcome

Began supervised PFMT antenatally

Dannecker 2004 Type of delivery 42 normal vaginal deliv-
eries, 7 ventouse, 4 for-
ceps, 2 elective caesarean

40 normal vaginal deliv-
eries, 10 ventouse, 3 for-
ceps, 2 elective caesarean

Relative risk for normal
vaginal delivery 1.08 (95%
CI 0.81 to 1.43)
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Delivery outcome (Continued)

section, 16 emergency cae-
sarean section, n=71

section, 18 emergency cae-
sarean section,n=73

Dannecker 2004 Perineal trauma 38 without intact per-
ineum, n=71

43 without intact per-
ineum, n=73

Relative risk for not intact
perineum 0.91 (95% CI
0.68 to 1.21)

Dannecker 2004 Duration 2nd stage labour,
in minutes

Not measured

Morkved 2003 Type
of delivery (excluding twin
pregnancy, preterm deliv-
ery, planned caesarean sec-
tion and induced labour)

91 normal vaginal deliv-
eries, 15 operative vagi-
nal deliveries, 5 emergency
caesarean section, n=111

91 normal vaginal deliv-
eries, 19 operative vagi-
nal deliveries, 3 emergency
caesarean section, n=113

Relative risk for normal
vaginal delivery 1.02 (95%
CI 0.90 to 1.15)

Morkved 2003 Perineal trauma 56 with episiotomy, and 7
with third or fourth degree
tears, n=111

72 with episiotomy, and 9
with third or fourth degree
tears, n=113

Relative risk
for episiotomy 0.79 (95%
CI 0.63 to 1.00)

Morkved 2003 Duration 2nd stage labour,
in minutes

Mean 40, 95% CI 33 to
47, n=111

Mean 45, 95% CI 38 to
52, n=113

Mean difference -5.00
(95% CI -14.79 to 4.79)

Began supervised PFMT antenatally

Dannecker 2004 Type of delivery 42 normal vaginal deliv-
eries, 7 ventouse, 4 for-
ceps, 2 elective caesarean
section, 16 emergency cae-
sarean section, n=71

40 normal vaginal deliv-
eries, 10 ventouse, 3 for-
ceps, 2 elective caesarean
section, 18 emergency cae-
sarean section,n=73

Relative risk for normal
vaginal delivery 1.08 (95%
CI 0.81 to 1.43)

Dannecker 2004 Perineal trauma 38 without intact per-
ineum, n=71

43 without intact per-
ineum, n=73

Relative risk for not intact
perineum 0.91 (95% CI
0.68 to 1.21)

Dannecker 2004 Duration 2nd stage labour,
in minutes

Not measured

Morkved 2003 Type
of delivery (excluding twin
pregnancy, preterm deliv-
ery, planned caesarean sec-
tion and induced labour)

91 normal vaginal deliv-
eries, 15 operative vagi-
nal deliveries, 5 emergency
caesarean section, n=111

91 normal vaginal deliv-
eries, 19 operative vagi-
nal deliveries, 3 emergency
caesarean section, n=113

Relative risk for normal
vaginal delivery 1.02 (95%
CI 0.90 to 1.15)

Morkved 2003 Perineal trauma 56 with episiotomy, and 7
with third or fourth degree
tears, n=111

72 with episiotomy, and 9
with third or fourth degree
tears, n=113

Relative risk
for episiotomy 0.79 (95%
CI 0.63 to 1.00)
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Began supervised PFMT antenatally (Continued)

Morkved 2003 Duration 2nd stage labour,
in minutes

Mean 40, 95% CI 33 to
47, n=111

Mean 45, 95% CI 38 to
52, n=113

Mean difference -5.00
(95% CI -14.79 to 4.79)

W H A T ’ S N E W

Last assessed as up-to-date: 22 April 2008.

18 April 2008 Amended Converted to new review format.

H I S T O R Y

Review first published: Issue 4, 2008

3 March 2008 New citation required and conclusions have changed Substantive amendment

C O N T R I B U T I O N S O F A U T H O R S

JHS and KF screened all trials for eligibility, extracted and cross checked the data. KF did most of the data entry, which was cross
checked by JHS. JHS wrote the first draft of the protocol and review, with assistance from PH and SM.

D E C L A R A T I O N S O F I N T E R E S T

SM was the first author of one included trial, and PH was an author of two included trials. Neither SM nor PH were involved in the
process of screening for eligibility, assessment of susceptibility to bias, or data extraction for the trials with which they were associated.

S O U R C E S O F S U P P O R T

Internal sources

• University of Otago, New Zealand.
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External sources

• No sources of support supplied

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Not applicable
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