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A B S T R A C T

Background

Pelvic floor muscle training is the most commonly recommended physical therapy treatment for women with stress urinary incontinence.
It is also sometimes recommended for mixed and, less commonly, urge urinary incontinence. The supervision and content of pelvic
floor muscle training programmes are highly variable, and some programmes use additional strategies in an effort to increase adherence
or training effects.

Objectives

To compare the effects of different approaches to pelvic floor muscle training for women with urinary incontinence.

Search methods

We searched the Cochrane Incontinence Group Specialised Trials Register, which contains trials identified from the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE and CINAHL, and handsearching of journals and conference proceedings
(searched 17 May 2011), and the reference lists of relevant articles.

Selection criteria

Randomised trials or quasi-randomised trials in women with stress, urge or mixed urinary incontinence (based on symptoms, signs or
urodynamics). One arm of the study included pelvic floor muscle training. Another arm was an alternative approach to pelvic floor
muscle training, such as a different way of teaching, supervising or performing pelvic floor muscle training.

Data collection and analysis

We independently assessed trials for eligibility and methodological quality. We extracted then cross-checked data. We resolved disagree-
ments by discussion. We processed data as described in the Cochrane Handbook for Systematic Reviews of Interventions (version 5.2.2).
We subgrouped trials by intervention.
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Main results

We screened 574 records for eligibility and included 21 trials in the review. The 21 trials randomised 1490 women and addressed 11
comparisons. These were: differences in training supervision (amount, individual versus group), in approach (one versus another, the
effect of an additional component) and the exercise training (type of contraction, frequency of training). In women with stress urinary
incontinence, 10% of those who received weekly or twice-weekly group supervision in addition to individual appointments with the
therapist did not report improvement post-treatment compared to 43% of the group who had individual appointments only (risk ratio
(RR) for no improvement 0.29, 95% confidence interval (CI) 0.15 to 0.55, four trials). Looking at this another way, 90% of those
who had combined group and individual supervision reported improvement versus 57% of women receiving individual supervision
only. While women receiving the combination of frequent group supervision and individual supervision of pelvic floor muscle training
were more likely to report improvement, the confidence interval was wide, and more than half of the ’control’ group (the women who
did not get the additional weekly or twice-weekly group supervision) reported improvement. This finding, of subjective improvement
in both active treatment groups, with more improvement reported by those receiving more health professional contact, was consistent
throughout the review.

We feel there are several reasons why caution is needed when interpreting the results of the review: there were few data in any comparison;
a number of trials were confounded by comparing two arms with multiple differences in the approaches to pelvic floor muscle training;
there was a likelihood of a relationship between attention and reporting of more improvement in women who were not blind to treatment
allocation; some trials chose interventions that were unlikely to have a muscle training effect; and some trials did not adequately describe
their intervention.

Authors’ conclusions

This review found that the existing evidence was insufficient to make any strong recommendations about the best approach to pelvic
floor muscle training. We suggest that women are offered reasonably frequent appointments during the training period, because the few
data consistently showed that women receiving regular (e.g. weekly) supervision were more likely to report improvement than women
doing pelvic floor muscle training with little or no supervision.

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

Comparisons of approaches to pelvic floor muscle training for urinary incontinence in women

Involuntary urine leakage (or incontinence) is a widespread condition experienced by about a quarter of women. Exercise for the pelvic
floor muscles is often the first treatment women are offered. Improving the strength, endurance and co-ordination of the pelvic floor
muscles can help decrease the urine leakage. This review included 21 studies in 1490 women and looked at whether one way of teaching,
supervising or performing these exercises was better than another. Women who had regular and repeated contact with the person who
taught them to do the exercises and monitored their progress were more likely to report they were improved after treatment. Further
research is needed because there were problems interpreting the studies, which meant we could not draw any firm conclusions about
many of the other possible ways of teaching, supervising or performing these exercises.

B A C K G R O U N D

Description of the condition

Urinary incontinence is a common problem amongst adults living
in the community. It is more frequent in women, increasing with
age, and is particularly common amongst those in residential care

(Hunskaar 2002). For a variety of reasons (such as difference in
study populations, definitions and measurement) estimates of uri-
nary incontinence prevalence differ widely. A review of 36 general
population studies included in the 4th International Consultation
on Incontinence, found that most studies reported a prevalence of
‘any’ urinary incontinence in the range of 25% to 45% for women;
this estimate comes from studies in which symptoms of urinary
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incontinence were reported as ’ever’, ’any’ or ’at least once in the
past 12 months’ (Milsom 2009). Urinary incontinence can be a
debilitating condition with a large negative impact on quality of
life (Bartoli 2010).
The two most common types of urinary incontinence in women
are stress urinary incontinence (SUI) and urgency urinary incon-
tinence (UUI). SUI is typically experienced as involuntary urine
leakage with cough, sneeze and other types of physical exertion,
while UUI is characterised by involuntary urine leakage associated
with urgency (that is, the sudden and compelling need to urinate).
Some women experience both SUI and UUI; these women are
said to have mixed urinary incontinence.
The mechanisms that cause the involuntary leakage in SUI and
UUI are different. In SUI the bladder outlet (urethra) is not closed
off properly during exertion, resulting in leakage. The lack of clo-
sure pressure in the urethra is due to anatomic changes in the
bladder and urethra (for instance, the bladder has prolapsed or
’dropped down’) and muscles (for example, the pelvic floor muscles
are weak and do not lift the bladder or squeeze the urethra shut). In
UUI the problem is that the bladder muscle (the detrusor muscle)
contracts so hard that the increased bladder pressure overwhelms
the urethral closure pressure and this results in leakage. Thus, in
UUI the problem is one of an overactive bladder muscle.
A wide range of treatments has been used in the management of
urinary incontinence, including conservative interventions such
as:

• pelvic floor muscle training (Dumoulin 2010);
• vaginal cones (Herbison 2002);
• lifestyle interventions;
• bladder training (Wallace 2004);
• anti-incontinence devices (Shaikh 2006);
• pharmaceutical interventions (for example, anticholinergics

(Nabi 2006);
• surgery (for example, minimally invasive sling operations

(Ogah 2009); or
• absorbent products (Fader 2007; Fader 2008).

The underlying reason for leakage is different for different types of
incontinence, therefore the choice of therapy can also differ. For
example, women with UUI are commonly offered an anticholin-
ergic drug which reduces the overactive detrusor muscle contrac-
tions. Women with SUI might be offered surgery that lifts the
bladder neck and increases urethral pressure. One of the most
commonly offered therapies for SUI, UUI and MUI is pelvic floor
muscle training.
In a prior Cochrane systematic review Dumoulin and Hay-Smith
(2010) concluded that there was support for the widespread rec-
ommendation that pelvic floor muscle training (PFMT) is offered
as first-line conservative management programmes for women
with stress, urge or mixed urinary incontinence (Dumoulin 2010).
For a more comprehensive background to the rationale for treat-
ment of urinary incontinence with PFMT please see Dumoulin
2010.

As PFMT is more effective than no treatment, placebo or inactive
control treatments for women with urinary incontinence, then
the question ’What is the most effective approach to performing,
teaching and supervising PFMT?’ arises. For example, the need to
identify the optimal frequency and duration of supervised PFMT
was recently identified as an important research question by Buck-
ley and colleagues (Buckley 2009). This research question was an
outcome of a study to develop a methodology (using the James
Lind criteria process) in which patients and clinicians worked to-
gether to identify and prioritise important urinary incontinence
research questions through consensus (Buckley 2009).

Description of the intervention

When making a recommendation about PFMT for an individual
woman, the clinician will balance a number of factors that may
include the findings from assessment of the pelvic floor muscles
(for example, muscle strength, endurance and co-ordination), the
symptoms, the goal of treatment, the woman’s lifestyle and prefer-
ences, and the resources available within the health setting. While
this might lead to individualised PFMT to some extent, there are
some core variables the clinician might consider, such as the fol-
lowing.

• The type of PFMT, for example direct PFMT (e.g.
voluntary pelvic floor muscle contraction) versus indirect PFMT
(e.g. pelvic floor muscle contraction facilitated through
abdominal muscle contraction), or strength versus co-ordination
or behavioural training (e.g. use of a voluntary pelvic floor
muscle contraction in anticipation of and during a cough or
sneeze to reduce leakage, described by Miller and colleagues as
’The Knack’ (Miller 1998)).

• The PFMT exercise parameters, for example the number of
contractions, the length of hold and rests, the speed of
contraction and the amount of contraction effort.

• The addition of resistance to training (e.g. intravaginal
resistance devices).

• The amount of contact with the health professional
supervising the PFMT programme.

• The type of teaching and supervision, such as group versus
individual, face to face versus written instructions.

• The use of strategies to enhance adherence to training, such
as alarms, diaries and other psychological or educational
interventions.

Why it is important to do this review

The purpose of this review is to summarise the existing trials com-
paring different approaches to PFMT for urinary incontinence in
women to inform further research to address the existing uncer-
tainty regarding optimal training.
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This review is one of a set of Cochrane reviews which address var-
ious approaches to the conservative treatment of urinary inconti-
nence in women. Others include:

1. a specific investigation of the effect of adding feedback and
biofeedback to PFMT (Herderschee 2011), to determine if this
adjunct might be part of the optimal protocol;

2. PFMT versus no treatment, or inactive control treatments,
for urinary incontinence in women (Dumoulin 2010);

3. PFMT for the prevention and management of urinary
incontinence in antenatal and postnatal women (Hay-Smith
2008).

O B J E C T I V E S

We tested the following hypothesis:

There are differences in the effects of alternative approaches to
pelvic floor muscle training in the management of urinary (stress,
urge, mixed) incontinence in women.

We made the following comparisons.

1. More versus less contact with health professionals

2. Group versus individual supervision of PFMT

3. Direct versus indirect methods of PFMT

4. Individualised versus generic PFMT

5. Near maximal versus submaximal contractions

6. Daily versus three times per week PFMT

7. Upright and supine versus supine exercise positions alone

8. Strength and motor learning versus motor learning PFMT
alone

9. PFMT and abdominal muscle exercise versus PFMT alone

10. PFMT with intravaginal resistance device versus PFMT
alone

11. PFMT and adherence strategy versus PFMT alone

12. ’More intensive’ versus ’less intensive’ PFMT programmes

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials and quasi-randomised
trials (for example, allocation to group according to date or month
of birth). We excluded other forms of controlled clinical trials.

Types of participants

All women with urinary incontinence diagnosed as having stress,
urge or mixed incontinence on the basis of symptoms, signs or
urodynamic evaluation, as defined by the trialists. Thus, we ex-
cluded studies of women without urine leakage (prevention stud-
ies).
We excluded studies of women with urinary incontinence whose
symptoms might be due to significant factors outside the urinary
tract, for example neurological disorders, cognitive impairment,
lack of independent mobility. We also excluded studies investigat-
ing nocturnal enuresis in women.
We excluded studies that specifically recruited antenatal or post-
natal women. Given the physiological changes of pregnancy and
postpartum period it is possible that the effect of PFMT might
differ in this group. PFMT for the prevention and management
of urinary incontinence in antenatal and postnatal women is ad-
dressed in another Cochrane review (Hay-Smith 2008).

Types of interventions

At least two arms of all trials included the use of PFMT to treat
the symptoms of urine leakage with some difference in the PFMT
between the two arms. PFMT was defined as any programme of
repeated voluntary pelvic floor muscle contractions, or ’indirect’
voluntary pelvic floor muscle contraction irrespective of variations
in purpose and training parameters. ’Direct’ PFMT is that in which
the woman is asked to focus specifically on a voluntary contraction
of the pelvic floor muscles. With ’indirect’ PFMT, the premise is
that a pelvic floor muscle contraction may be facilitated or en-
hanced through co-contraction of another related muscle group
(e.g. abdominal or hip or gluteal muscles). Where the focus of con-
traction is ’other’ muscle group(s) in order to facilitate/enhance
or substitute for a direct pelvic floor muscle contraction we have
called this ’indirect’ PFMT.
Aside from direct versus indirect training, we were also interested
in other differences in approach such as:

• different exercise parameters, such as differences in the type
(near maximal, submaximal, ’The Knack’, with or against
gravity), number (per set, per day or per week), or duration of
contractions;

• addition of resistance to contractions, such as the use of
intravaginal resistance devices (e.g. air or water filled balloon
catheters, spring-loaded speculum);

• differences in the type of instruction, such as verbal, written,
online/web-based, face-to-face, individual or group instruction;

• differences in the amount and type of health professional
supervision of training;
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• addition of adjuncts to enhance adherence (for instance, an
alarm or text messaging).

We excluded the following interventions:
• PFMT with adjunctive biofeedback unless the same

biofeedback intervention was given in both arms. Another
Cochrane review specifically investigates the effect of adding
biofeedback to PFMT (Herderschee 2011).

• PFMT combined with lifestyles or fluid management
advice (such as weight loss or reduction in caffeine intake
respectively) unless the same advice was given in both arms.
Another Cochrane review specifically investigates the
effectiveness of lifestyles interventions (Imamura 2010a).

• PFMT combined with another ’stand alone’ conservative
therapy (such as bladder training (i.e. a scheduled voiding
regimen), electrical stimulation, vaginal cones), or drug therapy
(for example, an anticholinergic).

Types of outcome measures

A subcommittee (Outcome Research in Women) of the Standard-
isation Committee of the International Continence Society sug-
gested that research investigating the effect of therapeutic inter-
ventions for women with urinary incontinence consider five out-
come categories (Lose 1998):

• the woman’s observations (symptoms);
• quantification of symptoms (for example, urine loss);
• the clinician’s observations (anatomical and functional);
• quality of life and socioeconomic measures.

We chose one or more outcomes of interest from each domain for
the review. We chose the woman’s observations of change in symp-
toms as a primary outcome. We chose condition-specific quality
of life as the other primary outcome measure to reflect the find-
ings of a recent study of women with urinary incontinence who
identified this as the most important outcome to be measured in
incontinence research (Herbison 2009).

Primary outcomes

The primary outcomes of interest were:
1. symptomatic cure or improvement as reported by the

woman (measured as urinary incontinence not cured or
improved);

2. condition-specific quality of life assessment (for example,
Incontinence Impact Questionnaire, King’s Health
Questionnaire).

Secondary outcomes

Secondary outcomes of interest were:
1. number of leakage episodes;
2. measures of leakage severity (for example, pad usage);
3. micturition frequency;

4. symptom impact (that is, measures of symptom impact or
distress other than those measured with validated incontinence-
specific quality of life instruments);

5. measures of pelvic floor muscle function (for example,
electromyography, vaginal squeeze pressure);

6. other health status or quality of life measures (for example,
Short Form-36);

7. formal economic analysis (for example, cost-effectiveness,
cost utility).
Other outcomes of interest were:
8. treatment adherence;
9. any of the primary or secondary outcomes in the longer term
(that is 12 months or more);
10. adverse events;
11. any other outcome not pre-specified, but judged important
when performing the review.

Search methods for identification of studies

We did not impose any restrictions, for example language or pub-
lication status, on the searches.

Electronic searches

This review drew on the search strategy developed for the
Cochrane Incontinence Group. We identified relevant trials from
the Cochrane Incontinence Group Specialised Trials Register. For
more details of the search methods used to build the Specialised
Register please see the Group’s module in The Cochrane Library.
The register contains trials identified from the Cochrane Cen-
tral Register of Controlled Trials (CENTRAL), MEDLINE and
CINAHL, and handsearching of journals and conference proceed-
ings. The trials in the Cochrane Incontinence Group Specialised
Register are also contained in CENTRAL. The date of the last
search was: 17 May 2011.
The terms used to search the Incontinence Group Specialised Reg-
ister are given below:
(({DESIGN.CCT*}
OR {DESIGN.RCT*}) AND ({INTVENT.PHYS.PFMT*} OR
{INTVENT.PHYS.BIOFEED*}) AND
{TOPIC.URINE.INCON*})
(All searches were of the keyword field of Reference Manager 12,
Thomson Reuters).

Searching other resources

We searched the references lists of relevant articles.

Data collection and analysis
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We conducted data collection and analysis in accordance with the
Cochrane Handbook for Systematic Reviews of Interventions (version
5.2.2) (Higgins 2009).

Selection of studies

Two review authors (principally JHS and RH) independently eval-
uated records of all studies retrieved by the Trials Search Co-or-
dinator for eligibility without prior consideration of the results.
We immediately excluded studies that were ineligible on the basis
of title or abstract alone (for example, trial participants were men
or children) after cross-checking. We retrieved the full text of all
remaining records. We independently evaluated full-text records
(principally JHS and RH) and cross-checked decisions about eli-
gibility. Excluded studies are listed with reasons for their exclusion
in the Characteristics of excluded studies table.
We resolved all disagreements through discussion. Where one of
the review authors (JHS, CD or PH) was an author of a study
identified by the search, that review author had no involvement
in the decision about eligibility.

Data extraction and management

We adapted the data extraction form from a previous review of
PFMT (Dumoulin 2010) and two review authors (JHS and RH)
tested it. These two review authors undertook and cross-checked
data extraction independently. We used a third person for any
trial in which JHS was involved as a researcher. We resolved any
disagreements as previously described.
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, we sought further clarification from the trialists. In
addition, where the reported data were clearly incomplete (that
is, data from abstracts for ongoing trials) we contacted trialists for
data from the completed trial. Ten trialists responded with further
information (see Acknowledgements) or to confirm that the data
were no longer retrievable. If additional data were provided, we
stated this in the additional data tables. Data entry was carried out
by RH and cross-checked by JHS.

Assessment of risk of bias in included studies

Two review authors assessed risk of bias independently by using the
Cochrane ’Risk of bias’ assessment tool. This included: random
sequence generation, allocation concealment, blinding of partici-
pants, therapists and outcome assessors, completeness of outcome
data, selective outcome reporting and other potential sources of
bias. JHS and RH assessed these domains (or RH and another re-
view author where JHS was a researcher in the trial being assessed)
and we resolved any disagreement by consensus or discussion with
PH. No review author assessed risk of bias for a trial in which they
had been a researcher. The assessment of risk of bias is summarised
in the ’Risk of bias’ table.

Measures of treatment effect

For categorical outcomes such as self reported cure we related the
numbers reporting an outcome to the numbers at risk in each
group to derive a risk ratio. We dichotomised ordinal data (such
as Likert scales for symptom improvement) and managed them as
a categorical outcome. For continuous variables such as quality of
life score we used means and standard deviations to derive mean
differences. We treated count data (such as leakage episodes, which
were considered a relatively common event) as continuous data.

Unit of analysis issues

The primary analyses were per women randomised.

Dealing with missing data

We carried out the data analysis on an intention-to-treat basis as
far as possible. We made attempts to obtain missing data from the
trialists. If additional data were provided, we made this clear in
additional data tables.

Assessment of heterogeneity

We assessed statistical heterogeneity in three ways: visual exami-
nation of the forest plots; Chi2 test (P <= 0.10) for heterogeneity
and I2 statistics. An I2 statistic measurement greater than 50%
was taken to indicate substantial heterogeneity. We sought and
discussed plausible explanations for statistically significant hetero-
geneity.

Assessment of reporting biases

Due to of the difficulty in detecting and correcting for publication
bias and other reporting biases, the review authors aimed to min-
imise their potential impact by ensuring a comprehensive search
for eligible studies and by being alert for duplication of data.

Data synthesis

We analysed and displayed the data from primary studies in the
forest plots using fixed-effect models unless otherwise stated.
If there were enough trials, we combined results for meta-analysis.
The direction of benefit is clearly marked and labelled on the forest
plots. If meta-analysis was not considered appropriate we discussed
the findings of studies in a narrative synthesis.
If outcome measurements were reported in such a way that the
data could not be combined (e.g. data reported as mean without
a measure of dispersion), we used ’other data’ tables to present the
results.
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Subgroup analysis and investigation of heterogeneity

It was intended to conduct subgroup analysis by type of inconti-
nence. The rationale for PFMT is different for the two main types
of urinary incontinence (stress and urgency) therefore it is plausi-
ble to expect a difference in the outcome of PFMT on the basis
of the type of incontinence. It is commonly believed that PFMT
is most effective for women with stress urinary incontinence and
that it may be effective, in combination with behavioural interven-
tions, for women with mixed urinary incontinence. In the past,
PFMT has rarely been the first-choice treatment for women with
urgency urinary incontinence alone.

Sensitivity analysis

We planned sensitivity analysis with respect to risk of bias as there
is evidence that this may have an impact on the findings of meta-
analysis (Moher 1998; Pildal 2007). In the event, there were in-
sufficient trials to do a sensitivity analysis within any of the com-
parisons.

R E S U L T S

Description of studies

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

Results of the search

The search produced 574 study records. From this we identified 55
potentially eligible reports of studies. We included 40 reports of 21
studies, three reports of two studies were ongoing, and we excluded
12 reports of 11 studies (please see the Characteristics of excluded
studies table with the reasons for exclusion). The PRISMA diagram
showing the flow of literature through the search and assessment
process can be seen in Figure 1.

7Comparisons of approaches to pelvic floor muscle training for urinary incontinence in women (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 1. Study flow diagram.
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Included studies

One of the 21 trials had three arms (and two comparisons) that met
the criteria for the review. To differentiate the two comparisons
these are labelled Sriboonreung 2011a and Sriboonreung 2011b.
More detail of the three trial arms, and two comparisons, are found
in the Characteristics of included studies.
None of the included trials was large; the 21 trials randomised
1490 women. Nearly two-thirds (13 of 21 trials) had more than 20
and fewer than 50 participants per comparison group. Four trials
were small, with fewer than 20 per comparison group (Ferguson
1990; Johnson 2001; Konstantinidou 2007; Savage 2005) and
one of these was reported as a pilot study (Savage 2005). The
largest trial randomised about 120 women to each of two trial
arms (Liebergall 2009). Eleven trials reported an a priori power
calculation to estimate sample size (Felicissimo 2010; Gallo 1997;
Ghoniem 2005; Hay-Smith 2002; Hung 2010; Johnson 2001;
Konstantinidou 2007; Liebergall 2005; Liebergall 2009; Ng 2008;
Sriboonreung 2011a; Sriboonreung 2011b) and a 12th reported
power post hoc (de Oliveira 2009).

Sample characteristics

The full inclusion and exclusion criteria for each trial are described
in the Characteristics of included studies. Based on the reported
demographics, the observed pattern was that the trials generally
recruited only women with stress urinary incontinence or predom-
inant stress urinary incontinence who were on average about 50
years of age, had up to four leakage episodes per day and a mean
duration of symptoms of at least five years. A summary of diagno-
sis, age and symptom duration is given below.

Diagnosis

The sample populations in the trials were described as having the
following.

• Only urodynamic stress urinary incontinence (Bø 1990; de
Oliveira 2009; Diniz Zanetti 2007; Felicissimo 2010; Ferguson
1990; Gallo 1997; Johnson 2001; Konstantinidou 2007). Note:
urodynamic stress incontinence is the term used when
urodynamic studies demonstrate involuntary loss of urine during
increased intra-abdominal pressure, but the leakage is not caused
by a contraction of the detrusor muscle (bladder smooth muscle).

• Urodynamic stress urinary incontinence or stress urinary
incontinence (based on signs or symptoms) (Ghoniem 2005).

• Only stress urinary incontinence (based on signs or
symptoms) (Borello-France 2006; Liebergall 2009; Ramsay
1990; Savage 2005; Sriboonreung 2011a; Sriboonreung 2011b;
Sugaya 2003).

• Either stress urinary incontinence or mixed urinary
incontinence (where stress incontinence was the predominant
symptom) (Delgado 2009; Hay-Smith 2002).

• Either stress incontinence or mixed urinary incontinence
(Hung 2010; Liebergall 2005; Wells 1999).

• Only mixed urinary incontinence (Ng 2008).

Age

Some trials set age limits, either a lower or an upper limit or both.
Ten trials set an upper limit that excluded:

• the young-old (more than 65 years, Hung 2010; Johnson
2001; Liebergall 2005; Liebergall 2009; Sriboonreung 2011a;
Sriboonreung 2011b; more than 70 years, Borello-France 2006);
and

• old-old (more than 75 years, de Oliveira 2009; Ghoniem
2005; more than 80 years Gallo 1997).

The trial that recruited the youngest participants had a mean age of
36 years (Ferguson 1990), although most trials recruited women
who were on average somewhat older. The oldest mean age for
a sample population was about 60 years (Gallo 1997). One trial
(Ramsay 1990) did not report participant age. In general, on the
basis of median or mean age, the trials could be grouped as follows:

• up to 45 years (Bø 1990; Ferguson 1990);
• 45 to 49 years (Hay-Smith 2002; Hung 2010;

Konstantinidou 2007; Liebergall 2009);
• 50 to 54 years (Borello-France 2006; de Oliveira 2009;

Delgado 2009; Felicissimo 2010; Johnson 2001; Liebergall
2005; Ng 2008; Savage 2005; Sriboonreung 2011a;
Sriboonreung 2011b);

• 55 years or more (Diniz Zanetti 2007; Gallo 1997;
Ghoniem 2005; Sugaya 2003; Wells 1999).

This distribution of mean or median age is congruent with stress
urinary incontinence as the most common diagnostic category
for the included trials. Urgency and urgency urinary incontinence
become more prevalent in older age.

Leakage episodes

Under half (nine of 21 trials) gave data on baseline incontinence
frequency. Liebergall 2005 reported that about 44% of their par-
ticipants experienced leakage once or more per day. The approx-
imate median or mean number of leakage episodes per day in
the other eight trials was fewer than one (Borello-France 2006;
de Oliveira 2009; Hung 2010), one to two (Hay-Smith 2002;
Konstantinidou 2007), or three to four per day (Ghoniem 2005;
Johnson 2001; Sugaya 2003).
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Duration of leakage symptoms

About half (12 of 21 trials) reported some information about how
long women had experienced incontinence symptoms prior to en-
rolling in the trial. Wells 1999 stated that 68% of women had
symptoms for more than one year. The approximate mean or me-
dian duration of symptoms in the other 11 trials was five years
(de Oliveira 2009; Delgado 2009; Diniz Zanetti 2007; Felicissimo
2010) or up to 10 years (Bø 1990; Hay-Smith 2002; Hung 2010;
Konstantinidou 2007; Savage 2005; Sugaya 2003).

The comparisons

Some trials were designed so that it was very clear what was being
tested. In 13 instances the ’experimental’ group received some
additional intervention over and above a PFMT intervention that
was common to both groups, specifically:

• more PFMT supervision in the form of an exercise group
(Bø 1990; Felicissimo 2010; Konstantinidou 2007), individual
appointments (Diniz Zanetti 2007) or phone calls (Ng 2008);

• an intravaginal resistance device (Delgado 2009; Ferguson
1990; Wells 1999);

• a cue to exercise (Gallo 1997; Sugaya 2003);
• two more exercise positions (Borello-France 2006);
• a strength training programme (Hay-Smith 2002);
• an abdominal muscle exercise programme (Sriboonreung

2011b).

In another four instances, the trialists kept all aspects of the in-
tervention the same in all respects except one. These were direct
comparisons of:

• ’indirect’ versus ’direct’ PFMT (Ghoniem 2005; Ramsay
1990; Savage 2005): in Ghoniem 2005 and Ramsay 1990 the
’indirect’ training group were asked to cross their ankles and do
isometric hip abductor contractions, and in Savage 2005 the
’indirect’ training group were doing a Pilates exercise programme;

• submaximal versus near maximal pelvic floor muscle
contractions (Johnson 2001);

• PFMT daily versus PFMT three times a week
(Sriboonreung 2011a).

In the remaining three trials there were multiple differences be-
tween the intervention groups, such as differences in both the
PFMT programmes and the amount of health professional con-
tact. These trials contributed to more than one comparison in the
analysis. It was difficult to be sure how to attribute any differences
in outcome between the trial arms because the comparison was
potentially confounded by some other intervention variable. The
three trials compared:

• ’indirect’ PFMT for 15 to 45 minutes per day with weekly
individual supervision versus ’direct’ PFMT of 15 minutes per
day with weekly group supervision (Liebergall 2005; Liebergall
2009); the ’indirect’ PFMT was the ’Paula’ method (see the trial
reports for a description of the intervention);

• ’indirect’ PFMT and fortnightly clinic visits versus ’direct’
PFMT and no clinic visits (Hung 2010); the ’indirect’ PFMT
was a breathing, abdominal and PFM rehabilitation programme
described by Sapsford 2004;

• ’standard’ PFMT with twice-weekly group supervision
versus ’individualised’ PFMT with twice-weekly individual
supervision (de Oliveira 2009).

PFMT interventions

The PFMT interventions are described in detail in Table 1; Table
2; Table 3; Table 4; Table 5; Table 6; Table 7; Table 8; Table 9; Table
10; Table 11. As the purpose of the review was to compare different
approaches to PFMT the considerable variation in interventions
was not surprising. We have summarised some key contributors
to effective training below, namely the confirmation of a correct
voluntary pelvic floor muscle contraction, training duration and
the exercise ’dose’.

Confirmation of a correct voluntary pelvic floor muscle

contraction

Fourteen trials confirmed a correct voluntary pelvic floor mus-
cle contraction in both comparison groups (Bø 1990; Borello-
France 2006; de Oliveira 2009; Delgado 2009; Felicissimo
2010; Gallo 1997; Hay-Smith 2002; Hung 2010; Johnson
2001; Konstantinidou 2007; Savage 2005; Sriboonreung 2011a;
Sriboonreung 2011b; Sugaya 2003; Wells 1999) and in three it
was not clear if this was done (Diniz Zanetti 2007; Ferguson
1990; Ng 2008). The remaining four trials made a comparison
between ’direct’ and ’indirect’ PFMT methods (Ghoniem 2005;
Liebergall 2005; Liebergall 2009; Ramsay 1990). Ghoniem 2005
clearly stated that a correct contraction was confirmed in the ’di-
rect’ training group only, but it was not clear whether a correct
contraction was confirmed in either group in the other three trials.

Duration of PFMT

The duration of training varied considerably, although about
half (10 of 21 trials) had an intervention period of about 12
weeks (Borello-France 2006; de Oliveira 2009; Diniz Zanetti
2007; Ghoniem 2005; Konstantinidou 2007; Liebergall 2005;
Liebergall 2009; Ramsay 1990; Savage 2005; Sriboonreung 2011a;
Sriboonreung 2011b). Five trials had shorter training durations
(four to six weeks(Gallo 1997); six weeks (Ferguson 1990; Johnson
2001); and eight weeks (Felicissimo 2010; Sugaya 2003)) and six
trials had interventions longer than 12 weeks (16 weeks (Delgado
2009); 18 weeks(Hung 2010); 20 weeks(Hay-Smith 2002; Wells
1999); and 24 weeks (Bø 1990; Ng 2008)).
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The exercise ’dose’

The PFMT interventions are described in detail in Table 1; Table
2; Table 3; Table 4; Table 5; Table 6; Table 7; Table 8; Table 9;
Table 10; Table 11. There is one table per comparison so that all the
available information about the interventions in any comparison
is in the same place.
PFMT may be prescribed to:

• increase strength (the maximum force generated by a
muscle in a single contraction). Characteristic features of
strength training include low numbers of repetitions with high
loads. One way to increase ’load’ is to increase the amount of
voluntary effort with each contraction;

• increase endurance (ability to contract repetitively, or
sustain a single submaximal contraction over time). Endurance
training is characterised by high numbers of repetitions or
prolonged contractions with low to moderate loads;

• co-ordinate muscle activity to reduce leakage or to suppress
urge. These learned behaviours use a voluntary pelvic floor
muscle contraction in response to a specific situation to improve
co-ordination of a contraction, in particular with raised intra-
abdominal pressure (’The Knack’) or detrusor contraction (urge
suppression); or

• a combination of these.

Strength training requires short duration, high load (near max-
imal intensity) contractions, and endurance training light loads
(submaximal effort) with high repetitions (ACSM 2009). There is
not an absolute dividing line that differentiates strength from en-
durance-type exercise programmes; it is common for both strength
and endurance to improve in response to an exercise programme,
although one may be affected more than another.
In each table we categorised each exercise programme as a strength,

endurance or behavioural training programme, or a combination
of these. If the description of the PFMT programme was not
sufficiently detailed to be sure we have categorised the purpose of
training as uncertain.

Excluded studies

Two completed trials were yet to be fully reported and were clas-
sified as ongoing studies (Kincade 2005; von der Heide 2003).
There were 11 further exclusions. These were:

• two trials where the intervention included bladder training
in addition to PFMT (Hill 2007; Hui 2006);

• one trial that included an adjunctive device in one arm but
it was not clear if the primary purpose of this device was
biofeedback or intravaginal resistance (Klinger 1995);

• one trial in which the participants were postnatal women
with persistent stress incontinence. While some of the
participants in this study were more than six months post-
delivery we decided to exclude this study because it included
postnatal women (Dumoulin 2003);

• seven trials that had collected data on one or more of the
primary and secondary outcomes of interest in the review, but
the trial reports did not contain data that could be used in the
analysis (Crothers 2001; de Jong 2006; Nygaard 1996; Orelle
NatraTone 2008; Taylor 1986; Wong 1997; Yoon 1999).

Details of the difficulties with the reported data and other reasons
for exclusion are given in the Characteristics of excluded studies.

Risk of bias in included studies

A summary of the risk of bias is provided in Figure 2 and Figure 3.
Due to brevity of reporting it was difficult to assess one trial that
was available only as a conference abstract (Ramsay 1990).
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Figure 3.

Allocation

Ten trials provided sufficient detail of their methods of generating
a random sequence to be sure this was genuinely random (Bø
1990; de Oliveira 2009; Diniz Zanetti 2007; Felicissimo 2010;
Hay-Smith 2002; Hung 2010; Johnson 2001; Liebergall 2005;
Liebergall 2009; Sriboonreung 2011a; Sriboonreung 2011b) and
in three this was clearly not random (Gallo 1997; Konstantinidou
2007; Sugaya 2003).
Six trials provided sufficient detail to be sure that allocation was
concealed (Bø 1990; Delgado 2009; Ghoniem 2005; Hay-Smith
2002; Hung 2010; Liebergall 2009) and in three allocation was
clearly not concealed (every other patient randomly assigned,
Gallo 1997; consecutive alternative fashion, Konstantinidou
2007; divided in order of presentation, Sugaya 2003). One trial
stated that allocation was at “random” and then “allocation was
adjusted to balance for age and severity” (Borello-France 2006).
We decided this trial did not have adequate allocation conceal-
ment.
Overall, with regard to random allocation and concealment, we
considered:

• six trials were at low risk of bias (Bø 1990; Delgado 2009;
Ghoniem 2005; Hay-Smith 2002; Hung 2010; Liebergall 2009);

• four were at high risk of bias (Borello-France 2006; Gallo
1997; Konstantinidou 2007; Sugaya 2003); and

• for the remainder the risk of bias was unclear.

Blinding

It is difficult to blind participants to an intervention such as
PFMT. Two trials attempted this (Ghoniem 2005; Ramsay 1990)
although given the widespread availability of information about
PFMT it is not clear if women were truly blind or not. Further,
it is probably impossible to blind those providing instruction in
PFMT. We considered that none of the trials was able to blind
treatment providers, and it was likely few if any participants were
blind to treatment allocation. Therefore we were presented with
two options; either to categorise all trials as being at high risk of
bias with regard to these two aspects of blinding, or decide that
because all the trials had a similar problem this was not a source of
increased bias in the review. We took the latter option and rated
all the trials as being a low risk of bias for blinding of participants
and providers. Thus the rating given for performance and detec-
tion bias in the ’Risk of bias’ tables is based solely on blinding of
outcome assessment (or detection bias).
Ideally, all trials could blind outcome assessment of some or all
outcomes, although the primary outcomes in this review were self
reported and therefore could not be blinded. Only three trials
clearly stated that outcome assessment was blinded for one or
more of the outcomes of interest in the review (Hay-Smith 2002;
Hung 2010; Savage 2005) and two trials stated that a lack of blind
outcome assessment was a limitation of their study (Sriboonreung
2011a; Sriboonreung 2011b; Wells 1999).
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Incomplete outcome data

One trial had no loses to follow-up (Ferguson 1990) and two trials
did not clearly state whether there were any loses to follow-up or
not (Diniz Zanetti 2007; Ramsay 1990), although in these latter
two trials it seems as though there were none. Of the rest, the
proportion of losses to follow-up ranged from about 2% to 45%:

• 1% to 10% (Bø 1990; de Oliveira 2009; Felicissimo 2010;
Ghoniem 2005; Hay-Smith 2002; Hung 2010; Liebergall 2005;
Savage 2005);

• 11% to 20% (Borello-France 2006; Gallo 1997; Johnson
2001; Sriboonreung 2011a; Sriboonreung 2011b; Sugaya 2003);

• 21% to 30% (Delgado 2009; Konstantinidou 2007;
Liebergall 2009; Ng 2008);

• 31% or higher (Wells 1999).

Four trials did not clearly state the number of losses to follow-up
by treatment group (de Oliveira 2009; Delgado 2009; Ghoniem
2005; Johnson 2001). In the rest, the proportion of dropouts
did not usually differ by treatment group. The trials in which
there were slight differences were Bø 1990 (none from the home
PFMT group, five from the weekly exercise group), Gallo 1997
(9/43 home PFMT group and 2/43 home PFMT with audiotape)
and Liebergall 2009 (36/123 ’direct’ PFMT and 21/117 ’indirect’
PFMT).
For analysis according to the full intention-to-treat principle, we
used two criteria. First, participants were analysed in the group
to which they were originally assigned. Second, if there were any
missing data, the effect of this was assessed in a reasonable way,
such as ’multiple imputation’ (Lane 2008). None of the included
trials met both criteria for a full intention-to-treat analysis.
Two trials clearly stated that women were analysed in the group
to which they were assigned (Ghoniem 2005; Hay-Smith 2002).
We decided that these trials were are low risk of bias providing
the proportion of dropouts was 10% or under, and there was
no evidence of differential dropout rates between the comparison
groups. All other trials were assessed as being at unclear risk of
bias.
Five trials reported how they managed missing data in their in-
tention-to-treat analysis (Borello-France 2006; Ghoniem 2005;
Hung 2010; Liebergall 2009; Ng 2008) and none of these ap-
proaches met the second criterion. In four, missing data were
dealt with by carrying the last outcome or baseline value forward
(Borello-France 2006; Ghoniem 2005; Hung 2010; Ng 2008)
and in the fifth, a best-case/worst-case sensitivity analysis was used
(Liebergall 2009).

Selective reporting

Overall, we did not find anything to suggest that the included
trials selectively reported their data. A more common problem
was incomplete data reporting. For example, sometimes raw data
were given for one comparison group but not the other for an
outcome. On occasion we saw mention in the methods section

that participants were asked about adverse events, but the trialists
did not mention adverse events in the results (either that there
were or were not any).

Other potential sources of bias

Two trials were funded by medical or pharmaceutical companies
(Gallo 1997; Ghoniem 2005) and one had support ’in-kind’ from
a medical company in addition to public funding (Johnson 2001).
Ghoniem 2005 and colleagues also made a conflict of interest
statement in which all but the first author of this paper declared
a financial or other relationship with the two companies funding
the research.
Ten trials declared funding support from one or more public
grant bodies (Bø 1990; Borello-France 2006; Ferguson 1990;
Hay-Smith 2002; Hung 2010; Liebergall 2005; Liebergall 2009;
Ng 2008; Sugaya 2003; Wells 1999). One trial stated it had
been conducted “independently of company input” (Delgado
2009) and another that no funding was received (Diniz Zanetti
2007). Seven papers, all recent publications, stated the authors
had no conflict of interest (de Oliveira 2009; Diniz Zanetti 2007;
Felicissimo 2010; Konstantinidou 2007; Liebergall 2009; Savage
2005; Sriboonreung 2011a; Sriboonreung 2011b).

Effects of interventions

Comparison 1. More versus less contact with health

professionals

Six trials contributed to this comparison, in three subgroups.
Three trials had the same home pelvic floor muscle training
(PFMT) programme in both trial arms and investigated the effect
of adding group supervision of exercise (weekly 45-minute exercise
class, Bø 1990; twice-weekly 50-minute exercise class, Felicissimo
2010; weekly group session, Konstantinidou 2007) in addition to
the individual supervision of participants that was the same in both
treatment arms. The comparison arm had only individual supervi-
sion, therefore these three trials are also considered in Comparison
2 (individual versus group supervision), but we considered these
trials were principally a comparison of less versus more health pro-
fessional contact. A fourth trial also added twice-weekly 45-minute
exercise sessions (Diniz Zanetti 2007) although it was not clear if
this was individually or group supervised exercise. We grouped the
trial by Diniz Zanetti 2007 and colleagues with those of Bø 1990,
Felicissimo 2010 and Konstantinidou 2007 for analysis because of
the similarity in the amount of time and frequency of extra health
professional contact. All four trials recruited women with urody-
namic stress incontinence. These four trials formed one subgroup
in this comparison, called ’additional group supervision’.
The fifth trial also had the same home PFMT programme in both
trial arms and investigated the effect of adding twice-weekly phone
calls (Ng 2008) after the initial period of face-to-face contact with a
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health professional. This trial recruited women with mixed urinary
incontinence. This was the only trial in the second subgroup,
’additional phone calls’.
The sixth trial had differences the amount of health professional
contact and also differences in the PFMT programme between
groups (Hung 2010). One treatment group was given advice
and instruction in a home PFMT programme, with no further
health professional contact. The other treatment group completed
a structured 16-week programme of ’indirect’ PFMT (in that this
was a combination of diaphragmatic, transversus abdominus and
combined transversus abdominus/PFM contraction) with fort-
nightly clinic visits for four months. The ’indirect’ PFMT group
were asked not to perform isolated voluntary PFM contractions
during the intervention period. The trial recruited women with
stress or mixed urinary incontinence. This trial was the only trial
in the third subgroup, ’individual supervision versus no supervi-
sion (difference in PFMT)’.
The interventions are described in more detail in Table 1. The only
pre-specified outcome for which there were no data was health

status or generic quality of life measures.

Primary outcome measures

Patient’s perception of change in incontinence

The patient’s perception of change in incontinence symptoms was
measured in a variety of ways. Trialists reported data in the ’posi-
tive’, that is whether participants were better. So long as we could
categorise the data into ’cure’ or ’improved’ we calculated the in-
verse (i.e. not cured/incontinent, not improved) and entered these
data into the meta-analysis, regardless of what instrument was
used. We did not include any data for this outcome where the
definition of cure or improvement was based on something other
than the patient’s perception of their own urinary incontinence
(e.g. pad test cure, or no leakage episodes in a urinary diary, or
clinician’s perception). The trials reported the patient’s perception
of cure and improvement as follows:

Trial Instrument Trialists’ definition Our categorisation

Bø 1990 5-point Likert scale (worse to con-
tinent)

“continent” cured

“some improvement” and “almost
continent”

improved (combined data)

Diniz Zanetti 2007 Satisfied with improvement and
did not want further therapy

“yes” improved

Felicissimo 2010 4-point Likert scale (cured to
worse)

“cured” cured

“better” improved

Konstantinidou 2007 Patient global assessment of im-
provement

“yes” improved

Hung 2010 4-point Likert scale (worse to
cured)

“cured” cured

“improved” improved

Not cured (Analysis 1.1)

Fewer women were still incontinent in the group that received
additional group supervision of PFMT (risk ratio (RR) for no

cure 0.89, 95% confidence interval (CI) 0.78 to 1.03, Analysis
1.1.1; Bø 1990; Felicissimo 2010), although the difference is not
statistically significant. Hung 2010 did not find any statistically
significant difference between the supervised and unsupervised
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groups (RR for no cure 0.86, 95% CI 0.73 to 1.02, Analysis 1.1.3).
Ng 2008 reported the odds ratio (OR) (95% CI) of the difference
between groups for their responses to two items from the Bristol
Female Lower Urinary Tract Symptoms questionnaire (BFLUTS)
(whether they did or did not have symptoms of stress inconti-
nence or urgency incontinence). For both items the group receiv-
ing phone calls had reduced odds of stress or urgency incontinence
(OR 0.49, 95% CI 0.31 to 0.76 and 0.40, 0.24 to 0.66 respec-
tively, Ng 2008).

Not improved (Analysis 1.2)

Ten per cent (9 of 87) of those who received weekly or twice-
weekly group supervision in addition to individual appointments
with the therapist did not report improvement post-treatment
compared to 43% (39 of 90) of the group who had individual
appointments only (RR for no improvement 0.29, 95% CI 0.15
to 0.55, Analysis 1.2.1; Bø 1990; Diniz Zanetti 2007; Felicissimo
2010; Konstantinidou 2007). Looking at this another way, 90%
of those who had combined group and individual supervision re-
ported improvement versus 57% of women receiving individual
supervision only. Thus, women receiving additional group super-
vision were more likely to report their incontinence was improved.
Similarly, Hung 2010 found women in the supervised group were
more likely to improve (RR for no improvement 0.10, 95% CI
0.01 to 0.71, Analysis 1.2.3).

Incontinence-specific quality of life (Analysis 1.3)

Two trials used validated measures of incontinence-specific qual-
ity of life (I-QoL, Diniz Zanetti 2007; ICIQ-SF, Felicissimo
2010). A third used a single item measure of unknown origin
(Konstantinidou 2007), which we classified as a measure of symp-
tom impact (see Secondary outcomes). The difference between
the randomised groups could not be statistically evaluated in these
trials (Analysis 1.3).

Secondary outcome measures

Symptom impact (Analysis 1.4)

Bø 1990 reported the Social Activity Index, which was developed
for the trial. Konstantinidou 2007 reported “quality of life” that
we re-classified as a measure of symptom impact because it was
not clear if this was a validated measure of quality of life. Both Ng
2008 and Hung 2010 used translations of the Symptom Impact
Index (Black et al 1996). The trialists tended to report the data
from these various instruments by item rather than total or domain
scores, although not all items were reported in all instances and
not all data were complete (Analysis 1.4). It was therefore difficult
to assess any consistent pattern of effect.

Frequency of leakage

Leakage episodes in 24 hours (Analysis 1.5)

One of the four trials investigating the effect of additional group
supervision measured leakage episodes (Konstantinidou 2007).
The women receiving additional supervision had fewer leakage
episodes per day (mean difference (MD) -1.38, 95% CI -2.04 to -
0.72, Analysis 1.5). Hung 2010 also measured leakage episodes and
found no differences between the supervision and no supervision
groups (median 0 leaks per day, IQR 0 to 0.3, in both groups).

Other measures (Analysis 1.6)

Bø 1990 reported the Leakage Index, which was developed for
the trial. There are some items in the Index that favour the group
receiving additional supervision, but the pattern of benefit was not
consistent for all items (Analysis 1.6).

Amount of leakage

Pad, paper towel and cough tests (Analysis 1.7)

All four trials investigating the addition of group supervision used
pad tests (90 seconds, Bø 1990; one-hour, Diniz Zanetti 2007; 24-
hour, Felicissimo 2010 and Konstantinidou 2007). Hung 2010
used a 20-minute pad test. By and large it was not possible to
estimate differences between the treatment groups (due to missing
data), and where it was possible to calculate differences these were
not statistically significantly different (Analysis 1.7).

Other measures (Analysis 1.8)

Konstantinidou 2007 reported the number of pad changes in 24
hours and how many women experienced wet underwear. Women
in the group receiving additional supervision used fewer pads and
were less likely to complain of wet underwear (Analysis 1.8).

Voiding frequency (Analysis 1.9)

Three trials reported the number of voids in 24 hours or per day
(Diniz Zanetti 2007; Konstantinidou 2007; Hung 2010) and a
fourth asked women about urinary frequency using an item from
the BFLUTS (Hung 2010). Two trials reported whether women
had nocturia or not (Hung 2010; Konstantinidou 2007). There
were few data and some missing data, so it was difficult to observe
any pattern in the data (Analysis 1.9).
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Pelvic floor muscle (PFM) performance (Analysis 1.10)

Three trials, investigating the addition of group supervision, mea-
sured PFM performance (vaginal squeeze pressure, Bø 1990; Ox-
ford scale, Felicissimo 2010; Konstantinidou 2007). The findings
were not consistent (Analysis 1.10); one trial found a difference
in favour of the additional superversion group (Bø 1990) and the
other two did not (Felicissimo 2010; Konstantinidou 2007). Hung
2010, who used vaginal squeeze pressure, did not find a difference
between the supervision and no supervision groups.

Treatment adherence (Analysis 1.11)

Neither Bø 1990 nor Felicissimo 2010 appeared to find that the
group receiving additional superversion were more adherent to
exercise (Analysis 1.11). Ng 2008, who investigated the added
benefit of phone calls, said that a lack of adherence measurement
was a limitation of their study.

Follow-up data (Analysis 1.12)

Only Bø 1990 followed trial participants longer term and this fol-
low-up was confined to the group that received additional super-
vision. Thus no comparisons can be drawn between the two treat-
ment groups beyond the end of the intervention period (Analysis
1.12).

Adverse events

Only one trial in this comparison made an explicit statement about
adverse training events (Hung 2010), reporting that there were
none.

Comparison 2. Group versus individual supervision of

PFMT

We have included six trials (in two subgroups) in this comparison
but all the trials have at least one other main difference between

the trial arms, which means some caution is needed in interpreting
these data.
The first subgroup was three of the six trials that were included
in Comparison 1 (more versus less health professional contact).
While these trials are included in Comparison 2 we considered
Comparison 1 was the ’primary’ comparison of these three trials.
All three had the same PFMT programme in both trial arms and
group supervision predominated in one trial arm (in terms of fre-
quency and total time) whereas the other arm had only individual
supervision (Bø 1990; Felicissimo 2010; Konstantinidou 2007).
We did not include the trial by Diniz Zanetti 2007 here because it
was not clear if the additional supervision in one of the trial arms
was individually or in a group. This first subgroup was ’individual
supervision only versus individual and group supervision’, and all
three trials recruited only women with stress incontinence.
The second subgroup comprised three trials that had differences
in both supervision and the PFMT programmes in the treatment
groups. de Oliveira 2009 randomised women to either individu-
alised PFMT with twice-weekly 30-minute clinic visits or a generic
PFMT programme with twice-weekly 45-minute group exercise
classes. Liebergall 2005 and Liebergall 2009 randomised women
to either ’indirect’ PFMT (Paula method) with weekly 45-minute
clinic visits or ’direct’ PFMT at home with four weeks of weekly
30-minute group exercise classes. We called this second subgroup
’individual supervision only versus group supervision only (with
difference in PFMT)’. These trials recruited women with stress
incontinence (de Oliveira 2009; Liebergall 2009) or stress and
mixed incontinence (Liebergall 2005).
The interventions are described in more detail in Table 2. The only
pre-specified outcome for which there were no data was health
status or generic quality of life measures.

Primary outcome measures

The trials reported the patient’s perception of cure and improve-
ment as follows:

Trial Instrument Trialists’ definition Our categorisation

Bø 1990 5-point Likert scale (worse to con-
tinent)

“continent” cured

“some improvement” and “almost
continent”

improved (combined data)

de Oliveira 2009 How patient felt after treatment -
satisfied or dissatisfied

“subjective SUI cure” improved

Felicissimo 2010 4-point Likert scale (cured to
worse)

“cured” cured
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(Continued)

“better” improved

Konstantinidou 2007 Patient global assessment of im-
provement

“yes” improved

Although de Oliveira 2009 categorised the response “satisfied” as a
cure, we felt with only two response options this question probably
did not differentiate women who were cured from those who were
improved. We chose to categorise these data as improved.

Patient perception of change in incontinence

Not cured (Analysis 2.1)

There was no statistically significant difference in the number of
women reporting they were still incontinent between the group
and individual supervision arms (RR for no cure 0.89, 95% CI
0.78 to 1.03, Analysis 2.1.1; Bø 1990; Felicissimo 2010) in the
first subgroup. These were the same two trials that contributed
data to the same outcome in Comparison 1.

Not improved (Analysis 2.2)

Women receiving group supervision were more likely to report that
their incontinence was improved (RR for no improvement 0.16,
95% CI 0.05 to 0.46, Analysis 2.2.1; Bø 1990; Felicissimo 2010;
Konstantinidou 2007). In the second subgroup, de Oliveira 2009
found no difference between group and individual supervision
(RR 1.20, 95% CI 0.61 to 2.34, Analysis 2.2.2).

Incontinence-specific quality of life (Analysis 2.3)

In the first subgroup, one trial used a validated measure of inconti-
nence-specific quality of life (ICIQ-SF, Felicissimo 2010) but did
not report data for the group supervision arm (Analysis 2.3).
In the second subgroup all three trials used a validated inconti-
nence-specific quality of life measure (King’s Health Question-
naire (KHQ), de Oliveira 2009; I-QoL, Liebergall 2005; Liebergall
2009). de Oliveira 2009 found no difference between the trial
arms for overall incontinence impact, and neither Liebergall 2005
nor Liebergall 2009 found a difference in the change in total score
between arms.

Secondary outcome measures

Symptom impact (Analysis 2.4)

Bø 1990 reported the Social Activity Index, which was developed
for the trial. Konstantinidou 2007 reported “quality of life” that
we re-classified as a measure of symptom impact because it was
not clear if this was a validated measure of quality of life. There
were too few data (some of which were incomplete) to draw any
conclusions (Analysis 2.4).

Frequency of leakage

Leakage episodes in 24 hours (Analysis 2.5)

Two trials measured leakage episodes, one with (de Oliveira 2009)
and one without (Konstantinidou 2007) a difference in the PFMT
programmes in addition to the group versus individual supervision
comparison. In the first there was no difference between the trial
arms (MD 0.10, 95% CI -0.16 to 0.36, Analysis 2.5.2; de Oliveira
2009) and in the second women receiving group supervision had
fewer leakage episodes per day (MD -1.38, 95% CI -2.04 to -0.72,
Analysis 2.5.1; Konstantinidou 2007).

Other measures of leakage frequency (Analysis 2.6)

Bø 1990 reported the Leakage Index, which was developed for
the trial. There are some items in the Index that favour the group
receiving additional supervision, but the pattern of benefit is not
consistent for all items (Analysis 2.6). Liebergall 2009 did not find
any difference between the groups in the number of women with
incontinence episodes weekly or more often.

Amount of leakage

Pad, paper towel and cough tests (Analysis 2.7)
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All three trials in the first subgroup used pad tests ((90 seconds),
Bø 1990; 24-hour, Felicissimo 2010 and Konstantinidou 2007).
Where it was possible to calculate differences these were not statis-
tically significantly different (Analysis 2.7). All three trials in the
second subgroup used one-hour pad tests; one of these used a stan-
dardised bladder volume (de Oliveira 2009). The overall pattern
was one of no difference between the groups.

Other measures (Analysis 2.8)

Konstantinidou 2007 reported the number of pad changes in 24
hours and how many women experienced wet underwear. Women
in the group receiving additional supervision used fewer pads and
were less likely to complain of wet underwear (Analysis 2.8).
Liebergall 2009 did not find any difference between the groups
in the number of women with self reported moderate amounts of
leakage or more.

Voiding frequency (Analysis 2.9)

One trial reported the number of voids in 24 hours (
Konstantinidou 2007) and two trials reported whether women had
nocturia or not (Konstantinidou 2007; Liebergall 2009). There
were no differences between the groups (Analysis 2.9).

PFM performance (Analysis 2.10)

All three trials in the first subgroup measured PFM performance
(vaginal squeeze pressure, Bø 1990; Oxford scale, Felicissimo
2010; Konstantinidou 2007). The findings were not consistent;
one trial found a difference in favour of the additional superver-
sion group (Bø 1990) and the other two did not (Felicissimo 2010;
Konstantinidou 2007) (Analysis 2.10).
In the second subgroup, de Oliveira 2009 used the Oxford scale
and Liebergall 2005 measured vaginal squeeze pressure. In the
former women receiving individual supervision with an individu-
alised PFMT programme had greater palpable strength than group
supervised women doing a generic training programme. In the
latter trial there was no difference between groups.

Treatment adherence (Analysis 2.11)

Neither Bø 1990 nor Felicissimo 2010 appeared to find that
women receiving group superversion were more adherent to ex-
ercise (Analysis 2.11). Liebergall 2009 found that fewer women
who were individually supervised attended less than 50% of their
appointments, but there was no difference in the proportion who
documented exercising at home.

Follow-up data (Analysis 2.12)

Only Bø 1990 followed trial participants in the longer term and
this follow-up was confined to the group that received additional
supervision. Thus no comparisons can be drawn between the two
treatment groups beyond the end of the intervention period (Anal-
ysis 2.12).

Adverse events

Only one trial in this comparison made an explicit statement about
adverse training events (Liebergall 2005), reporting that there were
none.

Comparison 3. ’Direct’ versus ’indirect’ methods of

PFMT

There were six trials, in four subgroups within this comparison.
The first comprised two trials in women with stress incontinence
that compared PFMT versus sham or imitation PFMT (Ghoniem
2005; Ramsay 1990). Both trials used the same sham PFMT pro-
gramme, which was strong hip abduction with the ankles crossed.
We categorised the sham PFMT as ’indirect’ PFMT exercise be-
cause electromyography (EMG), dynamometric and magnetic res-
onance imaging (MRI) studies show that both hip abduction
and external rotation give synergistic contraction of the PFM (Bø
1994; Dumoulin 2006; Morin 2004). Both trials used the same
exercise parameters in both trial arms with regard to duration of
contraction and rest, number of contractions per day and so on.
The second subgroup was the two trials comparing PFMT ver-
sus the ’Paula method’ in women with stress (Liebergall 2009)
or stress and mixed incontinence (Liebergall 2005). The ’Paula
method’ did include some direct PFM contractions and also con-
traction of other ’sphincters’ (such as contraction of muscle closing
the mouth and eyes). With a large part of the programme dedi-
cated to contraction of ’other’ muscle groups, we categorised the
’Paula method’ as ’indirect’ PFMT. In addition to the differences
in PFMT these two trials had differences in supervision (group ver-
sus individual). Liebergall 2005 and Liebergall 2009 randomised
women to either ’indirect’ PFMT (Paula method) with weekly 45-
minute clinic visits or ’direct’ PFMT at home with four weeks of
weekly 30-minute group exercise classes. These trials had differ-
ences in both PFMT programmes and type of supervision, so are
also included in Comparison 2.
Third was the single trial that compared PFMT with the ’Saps-
ford’ approach in women with stress or mixed incontinence
(Hung 2010). The ’Sapsford’ approach comprised a combination
of diaphragmatic, transversus abdominus and co-contraction of
transversus abdominus/PFM manoeuvres. The women activated
and co-contracted their PFM through a contraction of abdominal
muscle; participants in this intervention were asked not to per-
form isolated voluntary PFM contractions during the intervention
period. Thus, we categorised the ’Sapsford’ approach as ’indirect’
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PFMT. This trial also had differences in the amount of health
professional contact between groups, and was also considered in
Comparison 1. The ’direct PFMT’ group was given advice and
instruction in a home PFMT programme, with no further health
professional contact. The other group completed a structured 16-
week programme of ’indirect’ PFMT with fortnightly clinic visits.
The fourth subgroup was also a single trial, a pilot study, that
compared PFMT versus Pilates in women with stress incontinence
(Savage 2005). The Pilates group did a range of exercises involv-
ing the muscles around the pelvis and hip, but no isolated PFM
contractions so we classified the Pilates as ’indirect’ PFMT. Both
trial arms had the same number of individual health professional
contacts, and one group was asked to do PFMT daily at home and

the Pilates group were asked to exercise for 10 to 15 minutes on al-
ternate days. The Pilates group were asked not to perform isolated
PFM contractions although women did some co-contraction of
transversus abdominus/PFM as part of their Pilates programme.
The interventions are described in more detail in Table 3. There
were no data for two pre-specified outcomes of interest: health
status or generic quality of life measures and longer-term follow-
up.

Primary outcome measures

The trials reported the patient’s perception of cure and improve-
ment as follows:

Trial Instrument Trialists’ definition Our categorisation

Ghoniem 2005 Patient Global Impression of Im-
provement Scale

“a little better”, “much better”, “very
much better”

improved

Hung 2010 4-point Likert scale (worse to cured) “cured” cured

“improved” improved

Ramsay 1990 “subjective” “improvement” improved

Patient perception of change in incontinence

Not cured (Analysis 3.1)

A single trial contributed to this comparison (Hung 2010) and did
not find any difference between ’direct’ PFMT and the ’Sapsford’
approach (RR 1.16, 95% CI 0.98 to 1.36, Analysis 3.1.1).

Not improved (Analysis 3.2)

The pooled data from the two trials comparing PFMT with imi-
tation PFMT did not show a statistically significant difference in
favour of either group (RR 0.69, 95% CI 0.47 to 1.02, Analysis
3.2.1; Ghoniem 2005; Ramsay 1990) although this was close to
being in favour of more improvement in the ’direct’ PFMT group.
In contrast, Hung 2010 found that women in the ’indirect’ PFMT
group (with more health professional contact) were more likely to
improve (RR for no improvement 10.33, 95% CI 1.42 to 75.41,
Analysis 3.2.3) but the trial was small and the confidence interval
wide.
Savage 2005 did not report improvement, but did measure sat-
isfaction with treatment. There was no difference between the

groups in the percentage satisfaction (MD -12.90, 95% CI -45.22
to 19.42, Savage 2005).

Incontinence-specific quality of life (Analysis 3.3)

Four trials used a validated incontinence-specific quality of life
measure (KHQ, Savage 2005; I-QoL, Ghoniem 2005; Liebergall
2005; Liebergall 2009). Neither the data from the pilot study by
Savage 2005 or the trial by Ghoniem 2005 and colleagues could
be used to calculate an effect estimate. Neither Liebergall 2005
nor Liebergall 2009 found a difference in the change in total score
between the two groups (Analysis 3.3).

Secondary outcome measures

Symptom impact (Analysis 3.4)

Hung 2010 used a translation of the Symptom Impact Index and
reported only two item scores (presumably the ones that showed
the greatest difference) rather than the total score (Analysis 3.4).
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Frequency of leakage

Leakage episodes in 24 hours

Hung 2010 (median 0 leaks per day, interquartile range (IQR) 0
to 0.3, in both groups) found no difference between groups.

Other measures (Analysis 3.5)

Ghoniem 2005 did not find a difference in the number of women
in each group who had a less than 50% reduction in leakage fre-
quency, and Liebergall 2009 did not find any difference between
the groups in the number of women with incontinence episodes
weekly or more often (Analysis 3.5).

Amount of leakage

Pad, paper towel and cough tests (Analysis 6)

Four trials reported pad test data (20-minute, Hung 2010; one-
hour, Liebergall 2005; Liebergall 2009; type not known, Ramsay
1990). A difference between groups could not be calculated based
on the reported data from either Hung 2010 or Ramsay 1990.
Neither Liebergall 2005 nor Liebergall 2009 found a difference
between groups for the mean change in pad weight gain (baseline
to post-intervention) (Analysis 3.6).

Other measures (Analysis 3.7)

Liebergall 2009 did not find any difference between the groups
in the number of women with self reported moderate amounts of
leakage or more (Analysis 3.7).

Voiding frequency (Analysis 3.8)

Two trials reported whether women had nocturia or not (Hung
2010; Liebergall 2009). There were too few useable data to mea-
sure any pattern (Analysis 3.8).

PFM performance (Analysis 3.9)

Both Hung 2010 and Liebergall 2005 measured vaginal squeeze
pressure and neither trial found a difference between groups.
Savage 2005 measured both endurance (in seconds) and strength
(using the Oxford scale) and there was no difference between the
groups for either post-treatment or change scores (Analysis 3.9).

Treatment adherence (Analysis 3.10)

Neither Ghoniem 2005 nor Ramsay 1990 appeared to find any
important differences between the groups for the proportion of
prescribed contractions performed or the number of exercise ses-
sions per week recorded in a diary. Liebergall 2009 found that the
women in the ’indirect’ PFMT group (with individual superver-
sion) were more likely to attend more than 50% of their appoint-
ments, but there was no difference between ’direct’ and ’indirect’
groups in the proportion who documented exercising at home
(Analysis 3.10).

Adverse events

Two trials made an explicit statement about adverse training events
(Hung 2010; Liebergall 2005), reporting that there were none.

Comparison 4. ’Individualised versus generic PFMT

In one small trial (de Oliveira 2009) randomised women to either
individualised PFMT with twice-weekly 30-minute clinic visits or
a generic PFMT programme with twice-weekly 45-minute group
exercise classes. Thus, this trial had differences in both PFMT pro-
grammes and supervision. It is also included in Comparison 2. The
interventions are described in more detail in Table 4. There were
no data for one of the pre-specified primary outcomes of interest
(self reported cure) or five other secondary outcomes of interest
(health status or generic quality of life measures, symptom impact,
voiding frequency, longer-term follow-up and adverse events).

Primary outcome measures

One small trial (de Oliveira 2009) asked women if they were sat-
isfied or dissatisfied after treatment and categorised women who
were satisfied as a “subjective SUI cure”. We felt with only two re-
sponse options this question probably did not differentiate women
who were cured from those who were improved. We chose to cat-
egorise these data as improved.

Patient perception of change in incontinence

Not improved (Analysis 4.1)

One small trial (de Oliveira 2009) found no difference between
generic and individualised exercise groups (RR 0.83, 95% CI 0.43
to 1.63, Analysis 4.1.1).
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Incontinence-specific quality of life (Analysis 4.2)

One small trial (de Oliveira 2009) used a validated incontinence-
specific quality of life measure (King’s Health Questionnaire) and
found no difference between the trial arms for overall incontinence
impact (Analysis 4.2).

Secondary outcome measures

Frequency of leakage

Leakage episodes in 24 hours (Analysis 4.3)

There was no difference between the generic and individualised
exercise groups (MD -0.10, 95% CI -0.36 to 0.16, Analysis 4.3;
de Oliveira 2009) in one small trial.

Amount of leakage

Pad, paper towel and cough tests (Analysis 4.4)

de Oliveira 2009 used a one-hour pad test and found no difference
between the groups (Analysis 4.4).

PFM performance (Analysis 4.5)

de Oliveira 2009 used the Oxford scale and found that women
receiving individual supervision with an individualised PFMT
programme had greater palpable strength than group supervised
women doing a generic training programme (Analysis 4.5).

Treatment adherence (Analysis 4.6)

A high level of adherence was reported in both groups, but it was
not clear what was measured (Analysis 4.6).

Comparison 5. Near-maximal versus submaximal

contractions

In one small trial, Johnson 2001 compared two PFMT pro-
grammes that were the same in all respects except one group did
near-maximal contractions and the other submaximal PFM con-
tractions. Both groups had the same amount of contact with health
professionals. The women in the study had stress incontinence.
The interventions are described in more detail in Table 5. There
were no data for any of the pre-specified primary outcomes of
interest (self reported cure, self reported improvement, inconti-
nence-specific quality of life) or six other secondary outcomes of
interest (health status or generic quality of life measures, symptom

impact, voiding frequency, treatment adherence, longer-term fol-
low-up and adverse events).

Secondary outcome measures

Frequency of leakage

Leakage episodes in 24 hours (Analysis 5.1)

There was no statistically significant difference between the exer-
cise groups for leakage episodes in 24 hours (MD -0.36, 95% CI
-1.85 to 1.13, Analysis 5.1).

Other measures (Analysis 5.2)

There was no difference in the proportion of women in each group
who experienced leakage in the last week of the study (Analysis
5.2).

Amount of leakage

Pad, paper towel and cough tests (Analysis 5.3)

There was no difference in pad weight between the groups in a
10-hour pad test (Analysis 5.3).

PFM performance (Analysis 5.4)

Johnson 2001 reported three measures of PFM performance.
There were no differences between the groups for maximal vaginal
EMG activity, vaginal squeeze pressure with a maximal contrac-
tion, or endurance (seconds) (Analysis 5.4).

Comparison 6. Daily versus three times per week
PFMT

In one small trial, Sriboonreung 2011a compared two PFMT pro-
grammes that were the same in all respects except one group were
asked to exercise daily and the other group three times a week.
Both groups had the same amount of contact with health pro-
fessionals. The women in the study had stress incontinence. The
interventions are described in more detail in Table 6. There were
no data for one of the pre-specified primary outcomes of interest
(incontinence-specific quality of life) or six other secondary out-
comes of interest (health status or generic quality of life measures,
symptom impact, frequency of leakage, voiding frequency, treat-
ment adherence and longer-term follow-up).
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Primary outcome measures

Sriboonreung 2011a asked women about their “satisfaction with
their incontinence condition” at the end of treatment on a five-
point scale (worse to continent). We categorised “continent” as
cure, and “improved” and “almost continent” as improved.

Patient perception of change in incontinence

Not cured (Analysis 6.1)

There was no statistically significant difference between the groups
in the number of women who were still incontinent (RR for no
cure 1.18, 95% CI 0.84 to 1.65, Analysis 6.1).

Not improved (Analysis 6.2)

All of the women in both groups reported some improvement in
incontinence (Analysis 6.2).

Secondary outcome measures

Amount of leakage

Pad, paper towel and cough tests (Analysis 6.3)

There was no difference between the groups on a one-hour pad
test (Analysis 6.3).

PFM performance (Analysis 6.4)

Women in the daily PFMT group had a statistically significantly
greater change in vaginal squeeze pressure than the three times a
week PFMT group, although there was no difference in maximal
squeeze pressure (Analysis 6.4).

Adverse events

This trial stated that no adverse events were reported.

Comparison 7. Upright and supine versus supine

exercise positions alone

In one small trial, Borello-France 2006 compared two PFMT pro-
grammes that were the same in all respects except one group alter-
nated exercise sets between supine, sitting and standing (labelled
upright) and the other group were asked to exercise only in the
supine position. Both groups had the same amount of contact with

health professionals. The women in the study had stress inconti-
nence. The interventions are described in more detail in Table 7.
There were no data for two of the pre-specified primary outcomes
of interest (self report of cure or improvement) or five other sec-
ondary outcomes of interest (health status or generic quality of
life measures, symptom impact, voiding frequency, longer-term
follow-up and adverse events).

Primary outcome measures

Incontinence-specific quality of life (Analysis 7.1)

Borello-France 2006 used a validated incontinence-specific quality
of life measure (Incontinence Impact Questionnaire) and found
no difference between the trial arms for change in incontinence
quality of life (Analysis 7.1).

Secondary outcome measures

Frequency of leakage

Leakage episodes in 24 hours (Analysis 7.2)

There was no statistically significant difference between the exer-
cise groups for leakage episodes in 24 hours (MD 0.20, 95% CI -
0.24 to 0.64, Analysis 7.2).

Amount of leakage

Pad, paper towel and cough tests (Analysis 7.3)

There was no difference between the groups for the mean change
in pad weight gain on one-hour pad test (Analysis 7.3).

PFM performance (Analysis 7.4)

There was no difference between the groups for the mean change
in vaginal palpation (Brink) score (Analysis 7.4).

Treatment adherence (Analysis 7.5)

There was no difference in the mean number of clinic visits com-
pleted in each group (Analysis 7.5).
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Comparison 8. Strength and motor learning versus

motor learning PFMT alone

In the one trial which addressed this comparison, Hay-Smith 2002
compared two motor learning PFMT programmes that were the
same in all respects, but one group had additional strengthening
PFMT. Both groups had the same amount of contact with health
professionals. The women in the study had stress or mixed urinary
incontinence. The interventions are described in more detail in
Table 8. There were no data for five pre-specified outcomes of
interest: health status or generic quality of life measures, symptom
impact, PFM performance, treatment adherence and longer-term
follow-up.

Primary outcome measures

Women were asked to rate treatment outcome on a six-point Likert
scale (cured to much worse). We categorised “cured” as cured, and
“much better” and “somewhat improved” as improved.

Patient perception of change in incontinence

Not cured (Analysis 8.1)

There was no statistically significant difference between the groups
in the number of women who reported they were not cured (RR
1.05, 95% CI 0.98 to 1.13, Analysis 8.1).

Not improved (Analysis 8.2)

There was no difference between the groups in the number of
women who reported they were not improved (RR 0.65, 95% CI
0.31 to 1.40, Analysis 8.2).
This trial considered three other outcomes indicative of self re-
ported improvement and found no difference between the combi-
nation strength and motor learning versus motor learning groups
for satisfaction with treatment (RR 1.15, 95% CI 0.74 to 1.81)
or being comfortable to continue with training (RR 0.94, 95%
CI 0.83 to 1.08), although women in the motor learning PFMT
group were less likely to want further treatment (RR 0.72, 95%
CI 0.53 to 0.96).

Incontinence-specific quality of life (Analysis 8.3)

Hay-Smith 2002 used a validated incontinence-specific quality of
life measure (King’s Health Questionnaire) and found no differ-
ence between the trial arms for overall incontinence impact (Anal-
ysis 8.3).

Secondary outcome measures

Frequency of leakage

Leakage episodes in 24 hours (Analysis 8.4)

There was no statistically significant difference between the groups
for the number of leakage episodes per day (MD -0.20, 95% CI -
0.55 to 0.15, Analysis 8.4).

Amount of leakage

Pad, paper towel and cough tests (Analysis 8.5)

There was no difference between the groups on either a paper
towel test, or a 24-hour pad test (Analysis 8.5).

Other measures (Analysis 8.6)

There was no difference in the proportion of women per group
making one or more pad changes in 24 hours (Analysis 8.6).

Voiding frequency (Analysis 8.7)

There was no difference between the groups for the average num-
ber of voids in 24 hours (Analysis 8.7).

Adverse events

The trial stated that no adverse events were reported by partici-
pants.

Comparison 9. PFMT and abdominal muscle exercise
versus PFMT alone

In one small trial, Sriboonreung 2011b compared two PFMT pro-
grammes that were the same in all respects except one group were
asked to do additional abdominal muscle exercise (not further de-
scribed). Both groups had the same amount of contact with health
professionals. The women in the study had stress incontinence.
The interventions are described in more detail in Table 9. There
were no data for one of the pre-specified primary outcomes of in-
terest (incontinence-specific quality of life) or six other secondary
outcomes of interest (health status or generic quality of life mea-
sures, symptom impact, frequency of leakage, voiding frequency,
treatment adherence and longer-term follow-up).
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Primary outcome measures

Sriboonreung 2011b asked women about their “satisfaction with
their incontinence condition” at the end of treatment on a five-
point scale (worse to continent). We categorised “continent” as
cure, and “improved” and “almost continent” as improved.

Patient perception of change in incontinence

Not cured (Analysis 9.1)

There was no statistically significant difference between the groups
in the number of women who were still incontinent (RR for no
cure 0.90, 95% CI 0.63 to 1.29, Analysis 9.1).

Not improved (Analysis 9.2)

All of the women in both groups reported some improvement in
incontinence (Analysis 9.2).

Secondary outcome measures

Amount of leakage

Pad, paper towel and cough tests (Analysis 9.3)

There was no difference between the groups on a one-hour pad
test (Analysis 9.3).

PFM performance (Analysis 9.4)

Women in the PFMT with abdominal muscle exercise group had
a statistically significantly greater change in vaginal squeeze pres-
sure than the PFMT group, although there was no difference in
maximal pressure (Analysis 9.4).

Adverse events

This trial stated that no adverse events were reported.

Comparison 10. PFMT with intravaginal resistance

device versus PFMT alone

Three small trials compared two PFMT programmes that were the
same in all respects except one group were asked to exercise with
the addition of an intravaginal device to resist the PFM contraction
(Delgado 2009; Ferguson 1990; Wells 1999). The resistance de-
vices were: a spring-loaded device with two limbs (Delgado 2009);
an intravaginal balloon (Ferguson 1990); and a vaginal dilator
(Wells 1999). In all three trials, both arms had the same amount
of contact with health professionals. The women in the study had
stress incontinence only (Ferguson 1990), or stress or mixed in-
continence (Delgado 2009; Wells 1999).
The interventions are described in more detail in Table 10. There
were no data for one of the pre-specified primary outcomes of
interest (incontinence-specific quality of life) or three other sec-
ondary outcomes of interest (health status or generic quality of life
measures, voiding frequency and treatment adherence).

Primary outcome measures

The trials reported the patient’s perception of cure and improve-
ment as follows:

Trial Instrument Trialists’ definition Our categorisation

Delgado 2009 5-point Likert scale (never to all of
time) for question 11a of the ICIQ-
FLUTS (Does urine leak when you
are physically active, exert yourself,
cough or sneeze?)

“never” cured

“Improvement” is positive change by
2 or more points on the scale

improved

Wells 1999 10-point VAS (no leakage to a lot of
leakage)

“cure” is “not post-treatment wet-
ting”

cure

“better” is 2 or more points lower improved
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Patient perception of change in incontinence

Not cured (Analysis 10.1)

There was no statistically significant difference between the groups
in the number of women who were not cured (RR 1.07, 95% CI
0.96 to 1.20, Analysis 10.1; Delgado 2009; Wells 1999).

Not improved (Analysis 10.2)

There was no statistically significant difference between the groups
in the number of women who were not improved (RR 0.86, 95%
CI 0.62 to 1.20, Analysis 10.2; Delgado 2009; Wells 1999).

Secondary outcome measures

Symptom impact (Analysis 10.3)

Equal proportions of women in the two arms of one trial (Delgado
2009) reported moderate or a lot of leakage on physical activity
(Analysis 10.3).

Frequency of leakage

Leakage episodes in 24 hours (Analysis 10.4)

Wells 1999 found no statistically significant difference between the
two treatment groups (MD 0.20, 95% CI -0.13 to 0.53, Analysis
10.4).

Other measures (Analysis 10.5)

Wells 1999 did not find any difference in the proportion of women
who were the same or worse based on the number of leakage
episodes in the urinary diary after treatment (Analysis 10.5).

Amount of leakage

Pad, paper towel and cough tests (Analysis 10.6)

Three trials reported pad test data (30-minute, Ferguson 1990; 24-
hour, Ferguson 1990; unspecified duration, Wells 1999). There
were no statistically significant differences between the treatment
groups (Analysis 10.6).

Other measures (Analysis 10.7)

Wells 1999 did not find any difference between the two groups
for the average score on a visual analogue scale (VAS) for leakage
(none to a lot) (Analysis 10.7).

PFM performance (Analysis 10.8)

Two trials measured PFM performance (vaginal squeeze pres-
sure, Ferguson 1990; vaginal palpation (Brink) score, Wells 1999;
EMG, Wells 1999). The findings were consistent in that none of
the measures showed a statistically significant difference between
the groups (Analysis 10.8).

Follow-up data

Ferguson 1990 followed participants up at 12 to 24 months post
intervention and 19 of 20 trial participants responded. The data
were not reported by group assignment. Nine women were exer-
cising and 10 were not. None rated their symptoms as worse than
prior to the trial, three had gynaecological surgery and two had
return of symptoms when they stopped exercising (one of whom
controlled her symptoms with resumption of exercise).

Adverse events

One trial made an explicit statement about adverse training events
(Delgado 2009), reporting that there were none.

Comparison 11. PFMT and adherence strategy versus

PFMT alone

Gallo 1997 and Sugaya 2003 aimed to improve exercise adherence
by giving women an audiotape to play in the car or at home, or a
small chiming (alarm) device respectively. The PFMT programmes
were (Sugaya 2003) or appeared to be (Gallo 1997) the same both
trial arms. Both trial arms in both trials had the same amount of
contact with health professionals. The women in both trials had
stress incontinence.
The interventions are described in more detail in Table 11. There
were no data for two of the pre-specified primary outcomes of
interest (self reported cure, incontinence-specific quality of life) or
six other secondary outcomes of interest (health status or generic
quality of life measures, symptom impact, voiding frequency, PFM
performance, longer-term follow-up and adverse events).

Primary outcome measures

Sugaya 2003 reported a “Quality of life index for urination” using
a seven-point Likert-type scale for responses (delighted to terrible).
It was not clear if this was a genuine attempt (using an unvalidated
instrument) to measure quality of life or was more a measure of
satisfaction with treatment outcome. We decided to categorise
three responses (delighted, pleased, mostly satisfied) as the patient’s
perception of improvement.

Patient perception of change in incontinence

Not improved (Analysis 11.1)
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The group using the alarm reminder device were more likely to
improve after treatment (RR for no improvement, 0.56, 95% CI
0.34 to 0.91, Analysis 11.1).

Secondary outcome measures

Frequency of leakage

Leakage episodes in 24 hours (Analysis 11.2)

Sugaya 2003 found no statistically significant difference between
the groups for the number of leakage episodes in 24 hours (MD -
0.50, 95% CI -1.55 to 0.55, Analysis 11.2).

Amount of leakage

Pad, paper towel and cough tests (Analysis 11.3)

The average amount of leakage on one-hour pad test was statis-
tically significantly less (12 g) after treatment in the group using
the device (MD -12 g, 95% CI -21 to -2, Analysis 11.3; Sugaya
2003).

Other measures (Analysis 11.4)

However, there was no statistically significant difference between
groups in the average number of pads used per day (Sugaya 2003)
(Analysis 11.4).

Treatment adherence (Analysis 11.5)

Sugaya 2003 was able to use the device to record adherence to
the prescribed exercise programme; the group using the device
completed 25% to 100% of the recommended exercise. There was
no measure of adherence in the other group (Analysis 11.5).
Gallo 1997 found that women allocated to the group with the
audiotape to support exercise at home were much more likely to
do “routine” PFMT and much more likely to be exercising twice
per day as recommended (Analysis 11.5).

Subgroup analysis

Having planned subgroup analysis by diagnostic category (
Subgroup analysis and investigation of heterogeneity) we grouped
the trials accordingly:

• 15 trials in women with only stress urinary incontinence
(Bø 1990; Borello-France 2006; de Oliveira 2009; Diniz Zanetti
2007; Felicissimo 2010; Ferguson 1990; Gallo 1997; Ghoniem
2005; Johnson 2001; Konstantinidou 2007; Liebergall 2009;
Ramsay 1990; Savage 2005; Sriboonreung 2011a; Sriboonreung
2011b; Sugaya 2003).

• Five trials in women with only stress or mixed urinary
incontinence (Delgado 2009; Hay-Smith 2002; Hung 2010;
Liebergall 2005; Wells 1999).

• One trial in women with only mixed urinary incontinence
(Ng 2008).

We started our analysis using these subgroups, but stopped because
it was not worthwhile. Few trials contributed data to any single
comparison in the review. Then, because the bulk of the trials were
in the same subgroup (’stress incontinence only’), this was often
the only subgroup within the comparison.
Instead we decided, post hoc, to use subgroup analysis to manage
the heterogeneity in the interventions within each comparison.
For example, in Comparison 3 (’direct’ versus ’indirect’ approaches
to PFMT) we were able to subgroup the trials according to the
type of ’indirect’ training used. Using this approach, we were also
able to subgroup studies within a comparison to alert readers to
other potentially confounding variables such as a difference in
both amount of supervision and content of PFMT programme
(for example, see Comparison 1: More versus less contact with
health professionals).

Comparison 12: More intensive versus less intensive

PFMT programmes

At the end of the process our impression was that outcomes tended
to favour the most intensive intervention within any comparison.
Post hoc, we decided to perform an ’all in one analysis’ of the tri-
als according to the ’contrast’ between the two interventions (i.e.
’high’ contrast, ’moderate’ contrast and ’low’ contrast). This re-
quired us to decide how much contrast there was. Our categorisa-
tion is summarised in the table below. In making our decision the
two criteria were the amount of face-to-face health professional
contact and the exercise intensity.

Our final categorisation Study Contact intensity Exercise intensity

’High’ contrast Bø 1990 High contrast: 6 individual and 24
group contacts versus 6 individual con-
tacts

No contrast: same PFMT
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(Continued)

Felicissimo 2010 High contrast: 1 individual and 16
group contacts versus 1 individual con-
tact

No contrast: same PFMT

Konstantinidou 2007 High contrast: 3 individual and 12
group contacts versus 3 individual con-
tacts

No contrast: same PFMT

Hung 2010 High contrast: 8 individual versus no
contacts

Moderate contrast: ’indirect’ PFMT
(Sapsford, no direct PFMT) versus ’di-
rect’ PFMT (no detail)

Ghoniem 2005 No contrast: same amount of contact High contrast: ’indirect PFMT (cross
leg sham, no direct PFMT) versus ’di-
rect’ PFMT

Ramsay 1990 No contrast: same amount of contact High contrast: ’indirect PFMT (cross
leg sham, no direct PFMT) versus ’di-
rect’ PFMT

Savage 2005 No contrast: same amount of contact High contrast: ’indirect PFMT (Pi-
lates, no direct PFMT) versus ’direct’
PFMT

’Moderate’ contrast Ng 2008 Moderate contrast: 8 individual and
40 phone contacts versus 8 individual
contacts

No contrast: same PFMT

Diniz Zanetti 2007 Moderate contrast: 3 individual and 6
group contacts versus 3 individual con-
tacts

No contrast: same PFMT

Liebergall 2005 Moderate contrast: 12 individual ver-
sus 4 group contacts

Moderate contrast: ’indirect’ PFMT
(Paula, with some direct PFM contrac-
tions) versus ’direct’ PFMT

Liebergall 2009 Moderate contrast: 12 individual ver-
sus 6 group contacts

Moderate contrast: ’indirect’ PFMT
(Paula, with some direct PFM contrac-
tions) versus ’direct’ PFMT

’Low’ contrast de Oliveira 2009 Low contrast: 12 individual versus 12
group contacts

Low contrast: individualised versus
generic PFMT

Sriboonreung 2011b No contrast: no difference in contact Low contrast: daily PFMT versus 3x
weekly PFMT

Johnson 2001 No contrast: no difference in contact Low contrast: near maximal versus sub-
maximal PFM contractions
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(Continued)

Hay-Smith 2002 No contrast: no difference in contact Low contrast: strengthening with mo-
tor relearning PFMT versus motor re-
learning alone

Borello-France 2006 No contrast: no difference in contact Low contrast: upright and supine
PFMT versus supine PFMT

Sriboonreung 2011a No contrast: no difference in contact Low contrast: PFMT plus abdominal
muscle exercises versus PFMT

Delgado 2009 No contrast: no difference in contact Low contrast: PFMT plus intravaginal
resistance device versus PFMT

Ferguson 1990 No contrast: no difference in contact Low contrast: PFMT plus intravaginal
resistance device versus PFMT

Wells 1999 No contrast: no difference in contact Low contrast: PFMT plus intravaginal
resistance device versus PFMT

Gallo 1997 No contrast: no difference in contact Low contrast: PFMT plus adherence
strategy versus PFMT

Sugaya 2003 No contrast: no difference in contact Low contrast: PFMT plus adherence
strategy versus PFMT

For the contact intensity to be ’high’ contrast there was five times
more face-to-face contact in one arm compared to the other. ’Low’
intensity contrast in contact was where the number of face-to-
face contacts was the same but the mechanism (e.g. individual
versus group) was the same. Any other differences in contact were
classified as ’moderate’ contrast.
Trials that compared a ’direct’ PFMT programme with an exer-
cise programme that had no direct contractions of the pelvic floor
muscles were classified as ’high’ contrast comparisons for exercise
intensity. ’Low’ intensity contrasts in exercise intensity were those
in which direct PFMT was used in both arms, with some differ-
ence in type of contraction (e.g. near maximal versus maximal),
frequency of exercise (e.g. daily versus three times a week) or an
additional element (such as intravaginal resistance, or adherence
strategy).
To gather as much data as possible to investigate this we created
three forest plots with all the available trial data for three outcomes
(not cured, not improved and leakage episodes in 24 hours). We
used a random-effects model for the pooled data, as there was con-
siderable heterogeneity in the trials, and a random-effects model
gives a more conservative estimate of effect.

Patient perception of change in incontinence - not cured

In the ’High’ contrast comparison 83% of women (69 of 83)
receiving the most intensive therapy were not cured versus 95% of
the less intensive therapy group (87 of 92), a difference of 8% in
favour of more intensive PFMT. This was a statistically significant
difference (RR for no cure 0.89, 95% CI 0.80 to 0.98, Analysis
12.1.1, Bø 1990; Felicissimo 2010; Hung 2010) although the
confidence interval was moderately wide. All three trials in this
subgroup had substantively more health professional contact in
the more ’intensive’ treatment arm.
The reverse was observed in the ’Low’ contrast comparison, where
92% of the more intensive therapy group (148 of 161) were not
cured versus 88% of the less intensive therapy group (126 of 143),
a difference of 4% in favour of the less intensive PFMT. This
was close to a statistically significant difference (RR for no cure
1.06, 95% CI 1.00 to 1.13, Analysis 12.1.3, Delgado 2009; Hay-
Smith 2002; Sriboonreung 2011a; Sriboonreung 2011b; Wells
1999). None of the trials contributing data to the ’Low’ contrast
subgroup had a difference in the amount of health professional
contact between the trial arms.
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Patient perception of change in incontinence - not improved

There was a statistically significant difference in each subgroup in
favour of the more intensive PFMT, with greater treatment effect
where there was more contrast between the interventions.
In the ’High’ contrast subgroup 17% of women (29 of 166)
receiving the most intensive therapy were not improved versus
40% of the less intensive therapy group (68 of 169), a differ-
ence of 23% in favour of more intensive PFMT. This was a
statistically significant difference (RR for no improvement 0.37,
95% CI 0.17 to 0.84, random-effects, Analysis 12.2.1, Bø 1990;
Felicissimo 2010; Ghoniem 2005; Hung 2010; Konstantinidou
2007; Ramsay 1990) although the confidence interval is wide.
There was statistically significant heterogeneity (I² = 61%, Analy-
sis 12.2.1) in this subgroup comparison. The two trials that con-
tributed most to the heterogeneity were those by Ghoniem 2005
and Ramsay 1990, both of which were comparisons of PFMT
with sham PFMT, with the same health professional contact in
both groups. The other trials in this comparison all had a high
contrast in the amount of health professional contact between the
trial arms. When the two trials by Ghoniem 2005 and Ramsay
1990 are removed from the subgroup analysis the likelihood of
cure increased and there was no statistically significant heterogene-
ity (RR for no improvement 0.17, 95% CI 0.06 to 0.44, random-
effects, I² = 0%) and the width of the confidence interval decreased
somewhat.
There was only one small trial in the ’Moderate’ contrast subgroup
(RR for no improvement 0.34, 95% CI 0.17 to 0.71, Analysis
12.2.2). In the ’Low’ contrast subgroup 28% of women (59 of
212) receiving the most intensive therapy were not improved ver-
sus 40% of the less intensive therapy group (78 of 193), a dif-
ference of 12% in favour of more intensive PFMT. This was a
statistically significant difference (RR for no improvement 0.75,
95% CI 0.59 to 0.95, random-effects, Analysis 12.2.3, de Oliveira
2009; Delgado 2009; Hay-Smith 2002; Sriboonreung 2011a;
Sriboonreung 2011b; Sugaya 2003; Wells 1999). There was no
statistically significant heterogeneity observed in the ’Moderate’
(Diniz Zanetti 2007) or ’Low’ contrast subgroups (de Oliveira
2009; Delgado 2009; Hay-Smith 2002; Sriboonreung 2011a;
Sriboonreung 2011b; Sugaya 2003; Wells 1999).

Frequency of leakage - leakage episodes in 24 hours

Fewer trials contributed data to this comparison. In the ’High’
contrast subgroup a single trial (Konstantinidou 2007) found the
intensive intervention group had, on average, four fewer leakage
episodes every three days compared to the less intensive therapy
group. This was a statistically significant difference (MD -1.38,
95% CI -2.04 to -0.72, Analysis 12.3.1). In the ’Low’ contrast
subgroup, there was no important difference in the number of
leakage episodes between more and less intensive interventions
(MD -0.03, 95% CI -0.19 to 0.14, Analysis 12.3.3, Borello-France
2006; de Oliveira 2009; Hay-Smith 2002; Johnson 2001; Sugaya

2003; Wells 1999). Only Konstantinidou 2007 had a difference in
the number of health professional contacts between the groups. In
the other trials the amount of contact was the same (Borello-France
2006; Hay-Smith 2002; Johnson 2001; Sugaya 2003; Wells 1999)
or the same frequency of contact provided either in a group or
individually (de Oliveira 2009).

D I S C U S S I O N

This review is the third in a series of reviews of pelvic floor mus-
cle training (PFMT) for urinary incontinence in women, and it
should be viewed in that context. This review considers whether
one approach to PFMT is better than another. Prior reviews con-
sidered whether PFMT is better than no treatment, placebo, sham
or non-active control treatments (Dumoulin 2010), and whether
the addition of feedback or biofeedback adds benefit to PFMT
(Herderschee 2011). Future reviews will consider whether PFMT
is better than other treatments and if PFMT adds benefit to other
treatments.

The primary objective of this review was to consider whether one
approach to PFMT is better than another. Overall, there were few
data, spread over 11 primary Comparisons. The 12th Comparison,
that pooled the data from the 11 primary comparisons, was a post
hoc subgroup analysis. Therefore, our conclusions are tentative
rather than strong. Further, the design of some trials meant that
more than one treatment variable differed between the comparison
groups; these trials are interpreted cautiously because we are not
sure which of the variables has contributed to any of the observed
effects.

Summary of main results

Supervision of PFMT

In Comparison 1 (More versus less contact with health profession-
als, six trials, three subgroups) the trial arms with more contact
were consistently more likely to report cure and improvement.
Some caution is needed with interpretation of these outcomes be-
cause they were self reported, the women were not blind to in-
tervention group, and the group that received more attention re-
ported greater improvement. It was difficult to tell if the group
with more contact had better incontinence-specific quality of life.
With regard to the secondary outcomes, the pattern was not con-
sistent although the findings were either of no difference between
the groups or were in favour of the group with more health profes-
sional contact. There were no findings statistically significantly in
favour of the group with less health professional contact, although
it was interesting to note that just over half the women in the less
intensive therapy group reported subjective improvement.
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It is possible that more attention has an effect on PFMT and on
important outcomes of treatment. For example, women may be
prompted to exercise more often and put more effort into their ex-
ercises, and a class environment could provide social benefits that
are reflected in how women feel about incontinence and PFMT.
However, there is also the possibility that the apparent benefits of
greater attention are ’experimenter effect’ (Field 2003). Potential
for experimenter effect is perhaps greatest in those trials where one
group receives substantively more health professional contact than
the other. Further, none of the trials could feasibly blind women
or treatment providers to treatment assignment so those getting
more attention knew it. The two outcomes for which there were
most data (self reported cure and improvement) could therefore
be influenced by attention. For example, women receiving more
attention may over-estimate their improvement to please the treat-
ment provider. Thus, ’experimenter effect’ is a plausible explana-
tion of the consistent finding of significant difference in the like-
lihood of self reported cure and improvement. Probably the only
way to tease out the effect of attention is for future trials of this
type to include an attention control arm in which the content of
the attention is not likely to affect the primary outcome of interest,
that is incontinence (see Dumoulin 2004 as an example).
Imamura 2010b, in a robust systematic review of all non-surgical
treatments for stress urinary incontinence in women, found that
more intensive PFMT intervention (either extra sessions with a
health professional or the addition of biofeedback) was the most
effective non-surgical treatment. Thus, the findings of Imamura
2010b and the present review appear congruent regarding more
health professional contact. The more detailed analysis of the trials
in the present systematic review has highlighted the difficulty with
interpreting this finding, including the plausibility of experimenter
effects and potential confounding by differences in PFMT over
and above differences in contact.
The data in Comparison 2 (Group versus individual supervision
of PFMT, six trials, two subgroups) were more difficult to inter-
pret because all of the six trials in this comparison had more than
one treatment variable that differed between the trial arms. The
first subgroup in this comparison (individual supervision versus
individual and group supervision, with no difference in the PFMT
programmes between groups) included three of the trials from
Comparison 1. Thus, the findings in this subgroup mirrored those
of Comparison 1, and found the that women receiving group su-
pervision were more likely to report improvement. Women re-
ceiving the additional group supervision may have benefited from
group supervision or contact with other members of the group,
the additional health professional contact, or both. We opined
that the biggest difference in these three trials was in the amount
of health professional contact, rather than in the approach to su-
pervision so we put more weight on the findings of Comparison
1 in our review conclusions. The second subgroup in Compari-
son 2, was individual supervision only versus group supervision
only but all three trials in this subgroup also had differences in the

PFMT programme between the groups and so were potentially
confounded by another variable. Generally the pattern in the data
in this subgroup was one of no difference between the trial arms.
Overall, it appeared that more health professional contact was
better than less although there was insufficient evidence to be sure
that the self reported improvement was echoed in incontinence-
specific quality of life or more ’objective’ incontinence measures.
Based on the limited evidence available it was not clear if the
way health professional contact was provided (individually or in a
group setting) mattered or not.

Content of PFMT programmes

In Comparison 3 (Direct versus indirect methods PFMT, six trials,
four subgroups), subgroup 1 comprised the two trials comparing
PFMT and sham PFMT in which the amount of health profes-
sional contact was the same in both groups. While the pooled data
from the two studies for self reported improvement did not show
a statistically significant difference, in the larger trial there was a
statistically significant difference in favour of the ’direct’ training
(Ghoniem 2005); the smaller trial did not find a difference but
reported that training adherence was very poor in both groups
(Ramsay 1990) and so participants may have done insufficient ex-
ercise for this to be a valid comparison. The indirect treatment in
both trials comprised forceful abduction of the hips with the legs
crossed. Three studies (Bø 1994; Dumoulin 2006; Morin 2004)
demonstrated synergistic contraction of hip and pelvic floor mus-
cles (PFM). Physiologically the synergistic contraction in the PFM
is insufficient for a clinically important training effect, and a greater
training effect in the ’direct’ PFM training group in Ghoniem
2005 is congruent with these muscle studies.
Subgroups 2 and 3 comprised the trials comparing PFMT with
the ’Paula method’ (two trials) and the ’Sapsford’ approach (one
trial). Outcomes tended to favour the indirect PFMT, but in each
of these three trials the women in the indirect training group had
more attention than the direct training group. In the absence of
control for amount of attention, we considered that the risk of
confounding in these trials was high. Further muscle studies have
raised doubts about these ’indirect’ methods of PFM contraction.
Recent 4D ultrasound and EMG study of the ’Paula method’
found contraction of one or more ’circular’ muscles (such as eye or
mouth closure) did not co-activate the PFM muscles or increase
PFM activity (Bø 2011; Resende 2011). Further a direct contrac-
tion of the PFM produces more ’lift’ in the PFM than a transver-
sus abdominis muscle contraction alone or PFM contraction fa-
cilitated by a transversus abdominis contraction (Bø 2003); the
facilitated approach was that used by Hung 2010. Therefore, the
evidence from the physiologic studies of either a lack of PFM co-
activation or less effective PFM contraction with these ’indirect’
methods adds support to our view that any apparent benefit of the
’indirect’ PFM training in these three trials is likely confounded
by health professional contact. The remaining trial (PFMT versus
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Pilates) in Comparison 3 contributed little because it was a very
small pilot study, and every outcome had wide confidence inter-
vals that included no difference.
A single trial contributed data to Comparison 4 (Individualised
versus generic PFMT), and this trial also compared group versus
individual supervision (i.e. generic training in a group versus indi-
vidualised training with individual supervision). While there was
some difference between the PFMT programmes, both were pre-
dominantly strength training programmes, with some elements of
co-ordination training; there was probably little difference in the
likely physiologic effects of the PFMT programmes being com-
pared. The bigger difference was possibly in the type of health
professional contact. While the women with the individualised su-
pervision and training programme appeared to have greater PFM
strength post-intervention this was not reflected in differences in
self reported improvement or incontinence-specific quality of life.
Comparison 5 (Near maximal versus submaximal contraction)
comprised a single trial; no data were collected for any of the
primary outcomes of interest in the review and the pattern in
the secondary outcomes of interest was one of no difference be-
tween the groups. Strength training requires short duration high
load (near maximal intensity) contractions, and endurance train-
ing light loads (submaximal effort) with high repetitions (ACSM
2009). There was no difference in the training duration (15 min-
utes, three times per day) in the exercise protocol for the com-
parison groups. The difference was in contraction intensity (90%
versus 60% of maximal voluntary effort). It is possible that these
exercise parameters were not sufficiently different to show any dif-
ference in training effect between the groups.
in Comparison 10 (PFMT with intravaginal resistance device ver-
sus PFMT alone) the consistent pattern in the data from three
trials was one of no difference between the resistance and no re-
sistance training groups.The additional effect of strength training,
over and above motor relearning (co-ordination type training) in
a single trial (Comparison 8, Strength and motor learning versus
motor learning PFMT alone) found no differences between train-
ing groups. Given near-maximal contractions are need to improve
muscle strength, and strength training is facilitated by the addition
of resistance (ACSM 2009) the lack of difference between groups
in the trials in Comparisons 10 and 8 is potentially counter-intu-
itive. Other factors (such as training duration, training adherence
and so on) may have reduced the training effect. Another possi-
bility is that because all these trials compared two active treatment
arms, the difference between the groups was moderate at best and
the trials were not sufficiently powered to establish statistically sig-
nificant differences between the groups.
A single trial contributed data to Comparison 7 (Upright and
supine versus supine exercise positions alone) and did not find any
differences between the two trials arms that did or did not include
upright exercise positions such as sitting and standing.
Finally, a single trial investigated the effect of adding abdominal
muscle exercise to PFMT (Comparison 9, PFMT and abdomi-

nal muscle exercise versus PFMT alone) and apart from change
in vaginal squeeze pressure (which favoured the group doing the
additional abdominal muscle exercise) there were no differences
between the groups. Vaginal squeeze pressure is influenced by ab-
dominal pressure as well as PFM contraction, so we did not inter-
pret this single outcome as evidence of effect for the group doing
additional abdominal muscle exercise.
In summary, from the limited data available direct PFMT was bet-
ter than a sham method of PFMT (abducting the hips with ankles
crossed). It was likely that the trials of some ’indirect’ methods of
training (such as the ’Paula’ or ’Sapsford’ approaches) were con-
founded by the greater amount of attention in the ’indirect’ train-
ing groups. With few data, and only single trials, it was difficult to
reach any conclusion based on any other comparison investigating
the content of PFMT programmes.

PFMT frequency

Comparison 6 (Daily versus three times per week PFMT) com-
prised a single trial that did not find any difference for any mea-
sured outcome. Both groups were doing a strength training type
of exercise programme. Based on current evidence training three
times a week would be sufficient for a strength training and mus-
cle hypertrophy if other exercise parameters (such as effort and
repetitions) are optimal (ACSM 2009; ACSM 2011). Thus, it is
not surprising that no difference was found in the outcomes of the
two exercise frequencies investigated in this trial.

Adherence strategies

Two trials were included in Comparison 11 (PFMT and adherence
strategy versus PFMT alone). One of them reported adherence
data but no data for incontinence outcomes, so while the trial
arm who received an audiotape to support exercise at home did
more exercise, there is no way of telling if these women benefited
in terms of their continence. Based on the data from the other
trial it appeared that women using an electronic device to prompt
exercise were more likely to be improved after treatment. However,
the secondary outcomes were generally not different between the
groups. Further, because exercise adherence was measured only in
the trial arm using the device it was not clear if this group did
more exercise than the group without the device.
A few trials in other comparisons also measured adherence either
based on clinic attendance or training diaries. Adherence was then
reported in several ways such as the proportion of prescribed exer-
cise completed, whether women were exercising at home or not,
and the proportion or average number of clinic visits attended.
Some trials collected adherence data and did not report it, and
some collected adherence data in only one trial arm and so there
were no data from the other arm for comparison. Overall it was
difficult to interpret the few data reported; it seemed adherence
rates varied widely between trials and it was not clear why this was
so.
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PFMT will not work unless the exercise is done. Treatment adher-
ence is likely to have an impact on the size and direction of treat-
ment effect because adherence affects the exercise ’dose’. Main-
taining the effect also requires adherence, and medium to long-
term exercise adherence is known to be problematic (Sluijs 1998).
As PFMT appears to be an effective treatment for urinary incon-
tinence (Dumoulin 2010), the question of how best to facilitate
adherence is an important issue that deserves attention. In trials
where two active treatments are being compared (such as the tri-
als included in this review) the reasons to measure adherence are
to: (a) investigate the effect on adherence from the addition of
an adherence strategy in one trial arm; and (b) look at differences
in adherence between two therapies as a plausible explanation for
differences in the effect of those therapies.
Adherence is certainly difficult to measure (for example, see Stone
2003), and some trialists commented on this (e.g. poor completion
of exercise diaries). There is neither consensus on the best ways to
measure adherence nor what should be measured. Agreement on
how best to collect and report these data, and then a commitment
from trialists to doing this, could be valuable additional informa-
tion for analysing the effects of PFMT.

Socioeconomics, adverse events and follow-up data

Many studies mentioned the socioeconomic impact of inconti-
nence in the introduction to their trials, yet only one trial reported
any economic data. Hay-Smith 2002 calculated the costs of treat-
ment and because the same amount of supervision was given in
both trial arms the costs of the two interventions was essentially
the same. None of the studies reported an economic analysis, or
cost-effectiveness analysis. Until PFMT trials routinely report the
costs associated with the interventions it will be difficult to do any-
thing other than develop theoretical ’models’ of cost-effectiveness
or cost-utility. Although it is acknowledged that different curren-
cies and health systems make it difficult to generalise cost infor-
mation worldwide, reporting costs is the first step toward the cost-
effectiveness analyses that are fundamental to discussions about
funding health services.
Few trials explicitly reported whether adverse events data were col-
lected. Where such data were collected, no adverse events were
reported. Although adverse events are likely to be minor (or un-
common), the only way to be sure is to have a record of adverse
events or their absence from as many people as possible.
Two trials had collected longer-term data. It was impossible to
interpret these data because one trial combined data from both
trial arms, and the other collected data from only one arm of the
trial. The data suggested that some women continued to exercise,
some maintained the improvement in their symptoms, whereas
other women had reduced or stopped exercising, and others had
pursued surgical options.

Comment on ’all in one’ analysis

We recognise that the heterogeneity of interventions in the ’all in
one analysis’ was considerable; a more reasonable interpretation
might be to consider each of the comparisons separately as we
have done above. This analysis was exploratory in nature and its
findings need to be interpreted with caution. It might be best to
consider them as the basis for further research.
Based on our ’all in one analysis’ to compare more versus less in-
tensive interventions (Comparison 12) the very consistent pat-
tern was that the higher the contrast in intervention intensity the
more likely it was that there was a statistically significant differ-
ence in favour of the more intensive therapy group. The summary
statistics from the ’High’ contrast subgroups were statistically sig-
nificantly in favour of the more ’intensive’ interventions for all
three outcomes. The summary statistics for the ’Low’ contrast sub-
groups were in favour of the more intensive interventions for self
reported improvement, but were consistent with no benefit for
self reported cure (although this was very close to statistical sig-
nificance in favour of the less intensive intervention) or for leak-
age episodes in 24 hours. The trials that were classified as ’High’
contrast were those in which there were substantive differences
in health professional contact or compared direct with indirect
methods of PFMT, therefore it was not surprising this ’all in one
analysis’ mirrored the findings discussed above. That is, that high
levels of supervision are better than low levels (Comparison 1) and
direct PFMT is better than indirect PFMT (Comparison 3).
Finding more difference in outcome when there is greater contrast
in intensity of intervention seems logical. Interpreting the meaning
of this difference is less straightforward. For example, we have
already raised the possibility that the lack of control for attention
in trials in Comparison 1 means some of the effect could be an
’experimenter’ effect in unblinded outcomes such as self reported
cure and improvement. However, we feel the advantage of the ’all
in one’ analysis is that is allows the reader to see as much of the data
as possible in three forest plots and the very consistent pattern of
effect iterates the findings of the individual comparisons discussed
above.
One potentially interesting finding is that in the ’Low’ contrast
subgroup, there was almost a statistically significant difference in
favour of the less intensive intervention for self reported cure. It
is possible that those women who concentrated on a more ’basic’
PFMT programme benefited from putting their full efforts into
this, and were less distracted by additional elements (such as using
adjuncts like intravaginal resistance devices or rotating their exer-
cises through multiple body positions). However, the finding for
self reported improvement was just in favour of the more intensive
intervention, so the inconsistency in the cure and improvement
outcomes means we remain uncertain about the importance of the
possible difference in the former.
The outcome that matters most to women with urinary inconti-
nence is probably incontinence-specific quality of life (Herbison
2009). Unfortunately the few data for this outcome were not re-
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ported in ways that could be used in meta-analysis. If data from
psychometrically robust incontinence-specific quality of life mea-
sures was also consistent with the findings discussed above (more
effect in more intensive contact arm), we would feel more confi-
dent that any differences were clinically important. We would also
feel more confident if there were more supporting data for more
’objective’ outcomes (such as leakage episodes). So far, the pattern
appears similar from the few data on leakage episodes but more
data are needed.
Finally, the ’all in one’ analysis highlighted both that at least half of
women receiving a ’less intensive’ but active PFMT intervention
(that is, the ’control’ conditions) were likely to report improve-
ment post-treatment. Interventions with more health professional
contact increased the proportion of women reporting improve-
ment, but there might be a trade-off between the resource impli-
cations of an intensively supervised programme and the oppor-
tunity cost this represents if at least half the women do improve
with less intensive supervision. However, we do not have sufficient
evidence from follow-up studies to know if there is a difference in
medium to longer-term outcomes between more and less inten-
sively supervised groups.

Overall completeness and applicability of
evidence

Most of the trials in the review recruited only women with stress
urinary incontinence, or women with stress or mixed urinary in-
continence. We consider the review findings are most applicable
to women with stress incontinence as their only or predominant
symptom, and suggest the review findings can not be assumed to
apply to women with urgency urinary incontinence as their only or
predominant symptom. Trials are need to address questions about
the effectiveness of different approaches to PFMT in women with
urgency urinary incontinence or mixed symptoms.
In general there were few data in this review spread over many out-
comes and comparisons. The fact that many different outcomes
were measured, along with the numerous instruments used for ev-
ery outcome, meant it was hard to gather sufficient data for pooled
analysis. This was further complicated by the variety of ways in
which trialists reported data (for example, post-treatment data,
change from baseline, dichotomising continuous variables and so
on). Consequently it was difficult to come to any robust conclu-
sions about the best approaches to PFMT. We have, below, made
some comments about improving the design of future PFMT tri-
als so that in time the data in these reviews will be more complete
and interpretable.
The use of validated quality of life instruments was more common
in recent PFMT trials, although it was rarely chosen as the primary
outcome. About half the trials asked women for their opinion
about whether their symptoms had improved or not. Both of these
outcomes are easily measured using valid and reliable instruments,
and all future PFMT trials could do this. The inclusion of these

as ’standard’ outcomes in future trials would add considerably to
the evidence base for PFMT.
Fewer than half the trials reported the number of leakage episodes
in a specified time (such as 24 hours, three days or seven days).
Urinary or accident diaries are commonly used in clinical and
research practice to quantify leakage, and there is more agreement
about how to measure this than about pad tests (see Dumoulin
2010 for a full discussion of pad tests). The inclusion of leakage
episode outcomes in all PFMT trials would also add considerably
to the evidence base. These more ’objective’ data would be an
interesting supplement to the more ’subjective’ quality of life and
symptom improvement data.
In general, more recent trials described the PFMT interventions
more fully. There is still considerable scope for improvement. Of-
ten it was not clearly stated if the exercise programme was the same
in both groups or not. Sometimes the trialists concentrated on
explaining what was different, or an additional component in one
group, but did not clearly describe the basic content of the PFMT
programme. It will continue to be very difficult to apply in prac-
tice the findings of individual trials, or systematic reviews of trials,
unless the training programmes are reported in detail. Further, it
is difficult to determine if there is a reasonable physiologic basis
for a training effect if the exercise parameters are not adequately
described. At minimum it would be helpful to report:

• whether a correct contraction is confirmed before training
(and how);

• the purpose of training (e.g. strength, endurance,
behavioural);

• the number of contractions per set and number of sets per
day;

• duration of hold of each contraction and duration of rest
between;

• the effort with each contraction (maximal, submaximal);
and

• the number of weeks of training.

Where the PFMT programmes being compared are expected to
act differently (physiologically) on the PFM, it is useful to mea-
sure PFM performance to see if the hypothesised differences in
strength or endurance or co-ordination are evident. Many trials
in this review did measure PFM performance. A wide range of
measures were used. Consequently it was difficult to combine the
data in any meaningful way; we could only look for any patterns
in these data (e.g. tend to be in favour of one group or another, or
no difference). It is probably difficult to get any agreement about
how best to measure PFM performance; some measures are chosen
because pragmatically they cost less, are easier to access, and are
already widely used in clinical practice (such as the digital vagi-
nal palpation scores) while some measurement instruments have
more robust measurement properties (such as an instrumented
speculum). Trialists are encouraged to consider the psychometric
properties of PFM performance measures when they choose an
instrument for research.
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Quality of the evidence

Risk of bias was evaluated from the trial reports so the quality of
reporting affected our assessment. Where detail of study methods
was incompletely reported we tried to contact the trialists for more
information. One of the trials was published only as an abstract
(Ramsay 1990), that had few details of study design, methods or
data, which made it particularly difficult to assess. One study was
published in a PhD thesis (Hay-Smith 2002) with rather more
detail of study design and methods than is usual in journal publi-
cation.
Twenty-one trials were included in the review and only six of these
were judged to be at low risk of selection bias. Given the diffi-
culty of blinding participants and treatment providers to physical
therapies, blinding of outcome assessment for as many outcomes
as possible is important. Only three trials explicitly stated that
blinded assessment of one or more of the outcomes of interest in
the review was done, and two trials stated that a lack of blinded
outcome assessment was a limitation of their trial. The greatest
amount of data in any single analysis in this review was for self
reported improvement (see Analysis 12.2). This outcome could
not be assessed blind because women knew which treatment group
they were in. Consequently, we were cautious about interpreting
these data as clear evidence of benefit unless corroborated by at
least one other outcome.
With regard to attrition bias, the proportion of losses to follow-up
was high in some trials although the differences in the proportion
within treatment groups was mostly small. Size-wise, quite a few
of the trials were small to moderate so a high proportion of loss
to follow-up means they easily become under-powered. Generally,
more robust methods of dealing with data for analysis in trials
with moderate to large proportions of dropouts are needed.
Overall, the biggest problem with the included trials was incom-
plete reporting, either of methods (where we often assessed the risk
of selection or detection bias as ’unclear’) or data. With regard to
reporting of methods, trialists, journals and peer reviewers would
benefit from closer attention to the CONSORT guidelines for re-
porting of randomised trials (Boutron 2008; CONSORT 2010;
Moher 2001). Data reporting also needs attention. The usefulness
of some trials in the review was substantively reduced because of
incomplete data reporting. Common problems were:

1. data reported for only one treatment group;
2. reporting of the measure of central tendency such as the

mean without a measure of dispersion such as the standard
deviation;

3. a lack of raw data in cases where only P values or figures/
graphs were reported.
Publishing peer reviewed papers imposes word limits and this
makes it difficult to report all data; full reports can be made avail-
able via the internet. None of the included trials made their full
completed analysis available in this way.

Potential biases in the review process

We were not blinded to the authorship of the papers being screened
for eligibility, during risk of bias assessment or data extraction.
Between the review authors we already knew many of the included
studies and it was not possible to blind them effectively. Two of us
(JHS, CD) were the first authors of trials considered for inclusion
in the review. We were not involved with the screening, decision
about eligibility, data extraction or data entry of these individual
trials.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Based on the limited data available it seemed that pelvic floor
muscle training (PFMT) with regular (e.g. weekly) supervision was
better than PFMT with little or no supervision. It was not clear
if the supervision was best provided individually or in a group.
Cautiously, because of the few data, we also concluded that PFMT
based on direct voluntary contractions of the pelvic floor muscles
was better than sham exercises (i.e. crossing the ankles and pulling
the legs apart). These two groups of trials (high versus low levels
of supervision, direct PFMT versus sham PFMT) made ’high’
contrast comparisons of intervention intensity and pooled data
from these trials consistently found added benefit from the more
intensive interventions.

Most of the trials that compared PFMT with other ’indirect’ meth-
ods of co-activating the pelvic floor muscles were very likely con-
founded by differences in the amount of contact time with health
professionals. Further, evidence from muscle physiology studies
suggests ’indirect’ methods are inefficient or ineffective ways to
train muscle.

Tentatively, there was no benefit from the addition of intravaginal
devices to resist PFMT. There were too few data to drew conclu-
sions for the other comparisons of different approaches to per-
forming PFMT or the addition of adjuncts to training. When
considered together, these trials had ’moderate’ to ’low’ contrast in
intervention intensity and their findings were consistent with no
benefit for the more intensive intervention.

Substantiating the most effective PFMT programme was identi-
fied as a high priority by Buckley 2009 and colleagues, in a process
that involved patient groups and clinicians. This review found that
the existing evidence is insufficient to make any robust recom-
mendations about the best approach to PFMT, other than women
were more likely to report they were improved if they received
more attention from a health professional.

Implications for research

Comparisons of approaches to PFMT are comparisons of two ac-
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tive treatments and it seems differences between treatments might
only be observed if there is a high contrast in intervention inten-
sity. Therefore, it might be difficult to find out which approaches
to PFMT are best unless: (a) the differences in outcome are large,
(b) the trials are powered to find small to moderate differences in
outcome which would probably mean large or very large trials are
needed, or (c) the trial is powered to establish equivalence, which
again would probably need large trials. Although finding the best
approach to PFMT was identified as high priority in recent re-
search involving clinicians and patients, large costly trials may not
be the best use of research funds when the difference in outcome
between two active treatments is expected to be small, unless there
are likely to be significant economic benefits (such as much lower
costs for one treatment). Further, because there are so many po-
tential differences in PFMT programmes it would take many tri-
als to investigate each of these using direct comparisons. More
attention is needed in choosing (and then adequately describing)
interventions that can have a muscle training effect. Approaches
other than randomised trials may also need to be considered (see
for example, Whiteneck 2009).

With this in mind, along with the findings of the review, we con-
sider that the highest priority for a new randomised trial is to in-
vestigate the effect of training supervision in terms of both ap-
proach (individual versus group) and amount of contact. In addi-
tion to clinical effectiveness, this is an important question because
of the resource implications for health service delivery. An impor-
tant feature of such a proposed trial is the delivery of the same
PFMT programme in every trial arm, and this should be based on
the best available evidence about training muscle (see for example,
ACSM 2009; ACSM 2011). A 2 x 2 trial design with high/low
contact and individual/group supervision is suggested. Thus the
trial arms would comprise high contact hours with individual su-
pervision versus high contact hours with group supervision versus

low contact hours with individual supervision versus low contact
hours with group supervision. The choice of the number of hours
(for the ’high contact hours’ groups) would have to be set against
the resource implications of an intensively supervised programme
and the opportunity cost this represents. Careful consideration is
needed about what number of hours is realistic in everyday prac-
tice and in different countries with different health systems, and
what could be implemented if the more ’intensive’ supervision was
shown to be effective.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Borello-France 2006

Methods 2-arm RCT, parallel design
Comparison: supine PFMT versus supine and upright PFMT
A priori power calculation: no

Participants 44 women with symptoms of SUI from a single centre in the USA
Inclusion criteria: aged 38 to 70 years, not pregnant, ambulatory, symptoms of SUI at
least once per week
Exclusion criteria: UUI symptoms, prior treatment for SUI, previously taught PFM
contractions and prescribed PFMT, pacemaker, IUD, vaginal wall prolapse, inability to
demonstrate palpable PFM contraction, sensory loss below the L4 dermatome, atrophic
vaginitis, lumbo-sacral/pelvic pain, inability to tolerate supine position, detrusor insta-
bility, abdominal leak point pressure < 60 cmH2O, and history of pelvic cancer, severe
endometriosis or neurologic/metabolic conditions likely to impair sphincter function
Mean (SD) age in years: 51.7 (8.9) versus 53.6 (8.1)
Mean (SD) incontinence episodes per week: PFMT 6.9 (7.0) versus 7.2 (5.5)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 7
1. PFMT supine (n = 22): instructed to perform exercises while supine
2. PFMT supine and upright (n = 22): instructed to alternate exercise between supine,
sitting and standing positions

Outcomes Primary endpoint: 9 to 12 weeks
Primary outcome measure(s): not stated
Other outcome measures: IIQ, urinary diary, modified 1-hour pad test, digital PFM
assessment (Brink scale)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Randomly assigned; adjustments to alloca-
tion to balance for age and severity

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

High risk Not feasible to blind participants or treat-
ment provider. Outcome assessor blinded
for urodynamic outcome assessment. Not
blinded for other outcomes
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Borello-France 2006 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 8/44
Dropouts by group: supine PFMT 5/22
versus supine + upright PFMT 3/22
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? Yes, which dealt with missing data us-
ing last urinary diary outcome carried for-
ward

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: yes, Na-
tional Institutes of Health/National Insti-
tute on Aging
Ethical approval: unclear from trial report if
informed consent was given to examination
or to participation in trial or both
Conflict of interest: not stated

Bø 1990

Methods 2-arm RCT, parallel design
Comparison: home PFMT versus home and group supervised PFMT
Stratification: by previous surgery, menopause and incontinence severity
A priori power calculation: no

Participants 52 women with USI, from a single centre in Norway
Inclusion criteria: USI
Exclusion criteria: detrusor instability, UTI
Mean (range) age in years: 45.9 (35 to 63) versus 44.9 (24 to 64)
Mean (range) duration of symptoms in years: 10.8 (1 to 30) versus 8.5 (2 to 27)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 1
1. Home PFMT (n = 29)
2. Home + group supervised PFMT (n = 23 + 5?): addition of weekly 45-minute group
exercise session

Outcomes Primary endpoint: 6 months
Primary outcome measure(s): not stated
Other outcome measures: Leakage Index, 90-second pad test, urodynamics, vaginal
squeeze pressure (perineometer), subjective measure of improvement (5-point Likert
scale, worse to continent), Social Activity Index, subjective report of degree of leakage
with particular “sporting” activities
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Bø 1990 (Continued)

Notes Follow-up data only for the home + class PFMT group

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “Randomly assigned”, random number
generation

Allocation concealment (selection bias) Low risk Adequate concealment confirmed by first
author. Sealed opaque envelopes used

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 5/52
Dropouts by group: all from home + class
group

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: Founda-
tion for Education and Research in Physi-
cal Therapy, and The Research Council for
Science and Humanities
Ethical approval: not stated
Conflict of interest: not stated

de Oliveira 2009

Methods 2-arm RCT, parallel design
Comparison: individual supervision of individualised PFMT versus group supervision
of standard PFMT
Stratification: no
Power calculation: post hoc

Participants 61 women with USI, from a single centre in Brazil
Inclusion criteria: 30 to 75 years, no detrusor overactivity, positive stress test, > 3 g leakage
on pad test with 200 ml standardised bladder volume, predominant SUI symptoms with
at least 3 leakage episodes per week
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de Oliveira 2009 (Continued)

Exclusion criteria: chronic neurological or muscular diseases, abdominal genital bleed-
ing, uterine prolapse, active genitor-urinary tract infection, pregnancy, vaginal atrophy,
urodynamically confirmed intrinsic sphincter deficiency
Mean (SD) age in years: 50.3 (8.7) versus 51.6 (9.6)
Mean (SD) duration of symptoms (not stated if months or years): 5.0 (3.9) versus 4.9
(3.0)
Mean (SD) leakage episodes per week: 3.1 (1.5) versus 3.3 (1.4)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 2 and Table 4
1. Individual supervision and individualised PFMT (n = 30): PFMT according to PER-
FECT scheme
2. Group supervision and standard PFMT (n = 30)

Outcomes Primary endpoint: 12 weeks
Primary outcome(s): negative 1-hour pad test (< 2 g weight gain ) with 200 ml stan-
dardised bladder volume (as per Lose et al 1988)
Other outcomes: digital PFM assessment (Oxford scale), 7-day voiding diary, KHQ,
subjective cure (dichotomous - satisfied or not)

Notes Three months of topical hormone therapy was provided before treatment if post-
menopausal

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Allocation undertaken using a computer-
generated random number generator

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Main investigator was blinded to interven-
tion group allocation, but unclear if main
investigator was the same person as out-
come assessor

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 1/61
Dropouts by group: not stated
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data
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de Oliveira 2009 (Continued)

Other bias Low risk Funding or financial assistance: none
stated
Ethical approval: yes, approved by Institu-
tional Review Board Committee
Conflict of interest: stated “none”

Delgado 2009

Methods 2-arm RCT, parallel design
Comparison: home PFMT versus home PFMT with intravaginal resistance device
A priori power calculation: no

Participants 52 women with symptoms of pure SUI or stress-predominant MUI, from a single centre
in England
Inclusion criteria: > 18 years, minimum of 3 stress leaks per week based on bladder diary,
no surgery for incontinence.
Exclusion criteria: pregnancy, < 12 weeks post partum, taking duloxetine hydrochloride,
recent or recurrent UTI, neurological disease, post void residual > 100 ml and significant
pelvic organ prolapse
Mean (range) age in years for both groups: 49.6 (36 to 68)
Mean (range) duration of symptoms in years for both groups: 5 (0.5 to 30)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 10
1. PFMT (n = 26?)
2. PFMT + resistance (n = 26?)

Outcomes Primary endpoint:16 weeks, interim at 8 weeks
Primary outcome measure(s): self reported improvement (based on response to question
11 of the ICIQ-FLUTS)
Other outcome measures: ICIQ-UI short form, ICIQ-LUTSquol, patient satisfaction
questionnaire, PGI, estimated per cent improved

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomisation sequence was generated in-
dependently of the investigator

Allocation concealment (selection bias) Low risk Randomisation slips placed into opaque,
sequentially-numbered envelopes, which
were sealed until interventions were as-
signed
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Delgado 2009 (Continued)

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts 12/52
Dropouts by group: not stated. Review
authors estimate 7/26 PFMT versus 5/26
PFMT+ device.

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: stated
“study undertaking independently of com-
pany input”
Ethical approval: yes, approved by South-
mead Research Ethics Committee
Conflict of interest: not stated

Diniz Zanetti 2007

Methods 2-arm RCT, parallel design
Comparison: unsupervised home PFMT versus supervised PFMT
Stratified: states that stratification used but no information about the stratification vari-
able(s)
A priori power calculation: no

Participants 44 women with USI from a single centre in Brazil
Inclusion criteria: urinary leakage observed during a physical examination, at least 3
months of HRT if post-menopausal.
Exclusion criteria: any kind of disorder affecting muscle or nerve tissues, genital bleeding,
pregnancy, UTI, vulvovaginitis, genital prolapse beyond the hymen, atrophic vaginitis,
cardiac pacemaker
Median age in years: 54 versus 56
Median symptom duration in years: 5 versus 5
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 1
1. Unsupervised home PFMT (n = 21): monthly clinic visit for PFM evaluation only
2. Supervised PFMT (n = 23): twice-weekly clinic visits
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Diniz Zanetti 2007 (Continued)

Outcomes Primary endpoint: 12 weeks
Primary outcome measure (s): not stated
Other outcome measures: 7-day urinary diary, 1-hour pad test, I-QoL, satisfaction with
progress

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated random number ta-
ble used

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Dropouts: not stated, possibly none

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: stated
“none”
Ethical approval: yes, approved by Unifesp-
EPM Research Ethics Committee
Conflict of interest: stated “none”

Felicissimo 2010

Methods 2-arm RCT, parallel design
Comparison: unsupervised home PFMT versus group supervised and home PFMT
A priori power calculation: yes

Participants 62 women with USI from a single centre in Brazil
Inclusion criteria: predominant SUI with an average of at least 3 stress incontinence
episodes per week
Exclusion criteria: chronic neurological or muscular diseases, abnormal genital bleeding,
genital prolapse (stage 2 or higher of POP-Q), UTI, pregnancy and women who preferred
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Felicissimo 2010 (Continued)

surgery, urodynamic confirmed intrinsic sphincter deficiency
Mean (SD) age in years: 48.1 (7.7) versus 51.2 (9.4)
Mean (SD) duration of symptoms in months: 60.0 (30.1) versus 60.0 (12.1)
Trialists stated that the groups were comparable at baseline, except for educational level
(which was higher in the supervised PFMT group)

Interventions Details of PFMT in Table 1
1. Unsupervised home PFMT (n = 31)
2. Group supervised and home PFMT (n = 31): addition of 16 supervised group sessions

Outcomes Primary endpoint: 8 weeks
Primary outcome: 24-hour pad test (as per Wilson 1987 and Laycock 2008)
Other outcomes: digital PFM assessment (Oxford scale), ICIQ-UI short form, subjective
cure (4-item Likert scale; cured, better, unchanged, worse), satisfaction with treatment

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Allocation of the groups was undertaken
using a computer-generated random num-
ber generator. Participants were “randomly
assigned to two distinct groups”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 3/62
Dropouts by group: 1/31 unsupervised
PFMT versus 2/31 supervised PFMT

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: not stated
Ethical approval: yes, approved by Ethics
Committee, Federal University of Minas
Gerais
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Felicissimo 2010 (Continued)

Conflict of interest: stated “none”

Ferguson 1990

Methods 2-arm RCT, parallel design
Comparison: PFMT versus PFMT with intravaginal resistance device
A priori power calculation: no

Participants 20 women with USI from a single centre in the USA
Inclusion criteria: not described
Exclusion criteria: postmenopausal, previous urologic surgery, taking medication affect-
ing bladder or skeletal muscle, urinary urgency/frequency or nocturia
Mean (SD) age in years: 35.8 (4.6) versus 37.1 (6.4)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 10
1. PFMT (n = 10): home training
2. PFMT+ resistance (n = 10): as for PFMT group, with addition of intravaginal balloon
device

Outcomes Primary endpoint: 6 weeks
Longer-term follow-up: 12 to 24 months
Primary outcome measure(s): not stated
Other outcome measures: 24-hour home pad test, 30-minute office pad test (n = 14),
vaginal squeeze pressure (perineometer), urodynamics

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Not described

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: none
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No
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Ferguson 1990 (Continued)

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: National
Center for Nursing Research, the National
Institutes of Health, and the Department
of Obstetrics and Gynecology, University
of Florida
Ethical approval: not described
Conflict of interest: not stated

Gallo 1997

Methods 2 arm quasi-RCT
Comparison: PFMT versus PFMT + audiotape
A priori power calculation: yes

Participants 86 women with USI from a single centre in the USA
Inclusion: aged 20 to 80, USI, desire for conservative treatment, ability to complete
questionnaire, willingness to participate
Exclusion: pregnancy, psychological disorders making it difficult to follow PFMT in-
structions
Mean (range) age in years for both groups: 60 (29 to 80)
Trialists did not state whether the groups were comparable at baseline

Interventions Details of PFMT in Table 11
1. PFMT (n = 43)
2. PFMT+ audiotape (n = 43): received audiotape of exercise instructions

Outcomes Primary endpoint: 4 to 6 weeks
Primary outcome measure(s): not stated
Other outcome measures: frequency of exercise per day, number of minutes of exercise
per day, number of seconds of hold per contraction, what prompted woman to perform
exercise

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk “every other patient was randomly assigned
by the nurse to the experimental group”

Allocation concealment (selection bias) High risk Not further described, but no way to con-
ceal allocation if alternation was used

51Comparisons of approaches to pelvic floor muscle training for urinary incontinence in women (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Gallo 1997 (Continued)

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 11/86
Dropouts by group: 9/43 PFMT, 2/43
PFMT + audiotape
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: Incare
Medical Products
Ethical approval: yes, approved by Re-
view Board approval at Beth Israel Hospital
Pelvic Floor Unit
Conflict of interest: not stated

Ghoniem 2005

Methods 4-arm RCT, 2 x 2 factorial design
Comparison: placebo drug + indirect PFMT versus placebo + direct PFMT (and 2 arms
not considered in this review: drug + indirect PFMT versus drug + direct PFMT)
A priori power calculation: yes

Participants 201 women with USI or SUI from multiple centres in the USA, UK and the Netherlands
Inclusion criteria: aged 18 to 75, USI or positive cough stress test and normal micturition
frequency
Exclusion criteria: USI with DO within 6 months before trial entry, pelvic organ prolapse,
active or recurrent UTI, continence surgery within year, current device or pharmaceutical
incontinence treatment, prior hip fracture or replacement, prior formal PFMT with
continence nurse or physical therapist
Mean (range) age in years: 51 (29 to 68) versus 54 (36 to 75) (and 53 (34 to 70) versus
54 (31 to 75)).
Median (range) incontinence episodes per week: 18.9 (10.3 to 299.4) versus 22.0 (13.0
to 140.9) (and 18.3 (6.4 to 78.5) versus 19.4 (10.0, 70.5))
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 3
1. Placebo drug and indirect PFMT (n = 47): hip adductor exercise
2. Placebo drug and direct PFMT (n = 50): taught PFMT by “qualified instructor”
3. Duloxetine and indirect PFMT (n = 52): this arm not considered in this review
4. Duloxetine and direct PFMT (n = 54): this arm not considered in this review
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Ghoniem 2005 (Continued)

Outcomes Primary endpoint: 12 weeks
Primary outcome measure(s): incontinence episode frequency
Other outcome measures: number of incontinence pads used, I-QOL score, PGI

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “random”

Allocation concealment (selection bias) Low risk Allocation of concealment was indepen-
dent of trial sites - computer voice response
system

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk It was not feasible to blind treatment
providers to the PFMT intervention. An
attempt was made to blind participants by
using an “imitation” PFMT programme (i.
e. indirect PFMT). Blinding of outcome
assessor not described

Incomplete outcome data (attrition bias)
All outcomes

Low risk Total dropouts 21/201
Dropouts by group: 7/97 receiving placebo
and 17/107 receiving duloxetine (but not
further broken down by PFMT)

ITTA:
1. Participants analysed in group to which
assigned? Yes
2. Authors stated analysis by intention-to-
treat? Yes, which dealt with missing data by
using last outcome carried forward

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias High risk Funding or financial assistance: yes, Elli
Lilly and Company, and Boehringer Ingel-
heim
Ethical approval: states that “study received
ethical approval”
Conflict of interest: all but the first author
declared a financial interest and/or other
relationship with Eli Lilly and Company
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Hay-Smith 2002

Methods 2-arm RCT, parallel design
Comparison: motor learning PFMT versus motor learning and strength training PFMT
A priori power calculation: yes

Participants 128 women with symptoms of SUI from a single centre in New Zealand
Inclusion criteria: reported SUI symptoms, 2 or more leakage episodes/week, toileted
independently, lived in the community
Exclusion criteria: reversible causes of incontinence, uncontrolled metabolic conditions,
clinical history/uroflowmetry indicated voiding difficulty, UTI, pelvic organ prolapse
below hymenal ring, unable to perform correct VPFMC after instruction, use of con-
comitant therapies for incontinence, age < 16, inability to read, write or speak English
Mean (SD) age in years: 48.9 (13.1) versus 48.7 (13.2)
Mean (SD) duration SUI symptoms in years: 9.1 (9.1) versus 8.7 (9.4)
Mean (SD) leakage episodes per day: 1.7 (1.7) versus 1.9 (2.2)
Trialist stated that the groups were comparable at baseline, except for digital palpation
of PFM grade (there was a greater proportion of women with grade 4 or 5 contraction
in the motor learning PFMT group)

Interventions Details of PFMT in Table 8
1. Motor learning PFMT (n = 64)
2. Motor learning and strength training PFMT (n = 64)

Outcomes Primary endpoint: 20 weeks
Primary outcome measures: Paper Towel Test
Other outcome measures: women’s observation of change in leakage (6-point Likert scale,
much worse to cured), leakage episodes (taken from diary), desire for further treatment,
24-hour pad test, other urinary diary measures, vaginal squeeze pressure, KHQ

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Block randomisation, using randomly se-
lected block length (2, 4, 6 or 8)

Allocation concealment (selection bias) Low risk Random number sequence decoded by re-
search assistant, transferred to plain white
card and sealed in sequentially numbered
sealed opaque envelopes. Released one at a
time to researcher once participant agreed
to participate

Blinding (performance bias and detection
bias)
All outcomes

Low risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor
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Hay-Smith 2002 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Total dropouts 5/128
Dropouts by group: 3/64 motor learn-
ing PFMT versus 2/64 motor learning +
strengthening PFMT
ITTA:
1. Participants analysed in group to which
assigned? Yes
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: Otago
Medical Research Foundation, and NZ
Physiotherapy Trust Fund
Ethical approval: yes, approved by Otago
Ethics Committee
Conflict of interest: not stated

Hung 2010

Methods 2-arm RCT, parallel design
Comparison: unsupervised home PFMT versus supervised “Sapsford” approach to
PFMT
A priori power calculation: yes

Participants 70 women with symptoms of SUI or MUI, from a single centre in Taiwan
Inclusion criteria: aged 18 to 65, > 1 episode of SUI in previous month
Exclusion criteria: UUI only, pregnant, < 3 months postpartum, systemic neuromuscu-
lar disease, previous surgery, previous intensive PFMT, severe low back or pelvic pain,
concurrent treatment for incontinence or low back pain, radical hysterectomy, ongoing
UTI
Mean (SD) age in years: 48.9 (6.4) versus 48.6 (6.4)
Mean (SD) duration of symptoms in months: 98.9 (71.2) versus 104.5 (89.7)
Median (IQR) leakage episodes per day: 0 (0 to 0.9) versus 0 (0 to 0.7)
Trialists stated that the groups were comparable at baseline except for the proportion of
women with MUI (there were more women with urgency and UUI in the “Sapsford”
PFMT group)

Interventions Details of intervention in Table 1 and Table 3
1. Unsupervised home PFMT (n = 35)
2. Supervised “Sapsford” PFMT (n = 35): 16-week highly structured programme. Started
with correct diaphragmatic breathing. Progressed to combination of transversus abdomi-
nus muscle contraction with PFM contraction, under increasingly demanding condi-
tions
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Hung 2010 (Continued)

Outcomes Primary endpoint: 4 months
Primary outcome measures: self reported improvement
Other outcome measure: 20-minute pad test with standardised bladder volume, vaginal
squeeze pressure (perineometer), Chinese version (Chen 2003) of the Symptom Impact
Index (Black 1996), adverse events, attendance

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Block randomisation with maximum of 6

Allocation concealment (selection bias) Low risk Each participant chose and opened one
opaque sealed envelope by herself

Blinding (performance bias and detection
bias)
All outcomes

Low risk Not feasible to blind participants or treat-
ment provider. All measures, except pad
test, were administered by the same blinded
evaluator. A female technician blinded to
participants’ allocation administered the
pad test

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 6/70
Dropouts by group: 2/35 PFMT versus 4/
35 Sapsford PFMT
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? Yes, which dealt with missing data by
using baseline or last value carried forward

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: National
Science Council of the Republic of China
Ethical approval: yes, approved by Ethics
Committee, Federal University of Minas
Gerais
Conflict of interest: not stated
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Johnson 2001

Methods 2-arm RCT, parallel design
Comparison: strengthening PFMT versus endurance PFMT
A priori power calculation: yes

Participants 37 women with USI, from a single centre in the USA
Inclusion criteria: self report of > 2 SUI leak episodes/day, aged 35 to 65, confirmed
USI, English speaking, not pregnant, free of bladder or vaginal infection, not currently
taking medications for SUI, adequate oestrogenisation of vaginal mucosa.
Exclusion criteria: history of urethral collagen injection, neuromuscular disease or radical
pelvic/perineal surgery, or other serious physical or psychological problems
Mean (SD) age in years: 49.5 (11.09) versus 51 (10.21)
Mean (SD) symptom duration in months: 149.38 (160.38) versus 98.25 (131.38)
Mean (SD) leakage episodes per day: 3.16 (1.85) versus 4.04 (3.32)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Additional Table 5
1. Strengthening PFMT (n = 16 after dropouts): near-maximal voluntary contractions
performed at 90% maximal force
2. Endurance PFMT (n = 16 after dropouts): sub-maximal voluntary contractions per-
formed at 60 % maximal force

Outcomes Primary endpoint: 7 weeks
Primary outcome measure: not stated
Other outcome measures: PFM EMG (endurance, duration of individual sustained
contractions, mean maximal contractions, muscle activity recruitment), leakage episodes
from daily diary, self reported leakage severity (7-point Likert scale), 10-hour pad test

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomly assigned using table of random
numbers

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

High risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 5/37
Dropouts by group: not stated

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
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Johnson 2001 (Continued)

treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: TTUHSC
School of Nursing, EA Franklin Founda-
tion, Iota Mu Chapter of Sigma Theta Tau
International, and support-in-kind from
Incare Medical Products
Ethical approval: yes, approved by local re-
search ethics committee
Conflict of interest: not stated

Konstantinidou 2007

Methods 2-arm quasi-RCT, parallel design
Comparison: home PFMT versus home and group PFMT
A priori power calculation: yes

Participants 30 women with USI, from a single centre in Greece
Inclusion criteria: aged > 18 years, clinical diagnosis SUI for > 3 months, > 7 episodes
incontinence/week, daytime frequency < 8 voids, < 3 night-time voids, positive stress
test (urine leakage with cough at 400 ml bladder capacity), positive 24-hour pad test (>
4 g in 24 hours), PFM Oxford grade 3 or 4
Exclusion criteria: symptoms of urgency or UUI, any degree of pelvic organ prolapse,
pregnancy, co-morbidities from or affecting the urinary tract such as diabetes mellitus,
neurological disease, psychiatric illness, use of medication affecting micturition, prior
pharmacological or surgical treatment for SUI, chronic debilitating diseases such as renal
failure
Mean (SD) age in years for both groups: 47.8 years (7.5)
Mean (SD) duration of SUI symptoms in years: 6.4 (3.9) versus 5.7 (2.8)
Mean (SD) incontinence episodes per week: 14.8 (6.1) versus 12.2 (4.8)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 2
1. Home PFMT (n = 15)
2. Home and group supervised PFMT (n = 15): addition of small-group (5 participants)
training session weekly

Outcomes Primary endpoint: 12 weeks
Primary outcome measure: PGI
Other outcome measures: number of incontinence episodes from voiding diaries, digital
PFM assessment (Oxford scale), 24-hour pad test (negative if < 2 g), Quality of Life
index

Notes

Risk of bias
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Konstantinidou 2007 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Randomised by the recruiting physician in
“consecutive alternate fashion according to
their hospital administration sequence”

Allocation concealment (selection bias) High risk See above

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 8/30
Dropouts by group: 3/15 home PFMT ver-
sus 5/15 home and group PFMT
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: not stated
Ethical approval: yes, approved by local re-
search committee board
Conflict of interest: stated “none”

Liebergall 2005

Methods 2-arm RCT, parallel design
Comparison: group PFMT versus individual “Paula Method” PFMT
Stratification: by age
A priori power calculation: yes

Participants 63 women with signs of SUI or MUI, from multiple centres in Israel
Inclusion criteria: aged 20 to 65, pad test leak of > 1 g urine at initial assessment
Exclusion criteria: pregnancy, severe cardiac/respiratory disease, pelvic surgery within
previous 6 months, grade 3 or 4 cystocele, previous pelvic radiation, active mucosal lesion
in the perineum/vagina
Per cent aged 51 and 65 years: 51.7 versus 50.0
Per cent leaking once or more per day: 44.8 versus 43.3
Trialists did not state whether the groups were comparable at baseline

Interventions Details of PFMT in Table 2 and Table 3
1. Group PFMT (n = 29 after dropouts)
2. Paula method PFMT (n = 30 after dropouts): “Paula method” of circular muscle
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Liebergall 2005 (Continued)

(sphincter) contraction

Outcomes Primary endpoint: 12 weeks
Primary outcome measure: change in 1-hour pad test
Other outcome measures: continence questionnaire, change in headache, constipation,
backache, I-QOL, digital PFM assessment (normal or not normal tone), vaginal squeeze
pressure (perineometer)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomisation done according to random
number table in blocks of 4

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Study gynaecologists were
blinded to allocation but it is not clear if
the gynaecologists were the outcome asses-
sors or not

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 4/59
Dropouts by group: 2/29 PFMT versus 2/
30 Paula PFMT
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: Internal
grant for Paramedical Personnel at Hadas-
sah, the Lillian Silverstein Fund
Ethical approval: yes, approved by Institu-
tional Review Board at Hadassah Medical
Organisation.
Conflict of interest: not stated
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Liebergall 2009

Methods 2-arm RCT, parallel design
Comparison: individually supervised PFMT versus individual “Paula Method” PFMT
Stratification: by age and place of residence
A priori power calculation: yes

Participants 245 women with symptoms and signs of SUI from a (multiple?) centres in Israel
Inclusion criteria: aged 20 to 65, history of SUI, > 1 g leakage on 1-hour clinic pad test,
able to understand Hebrew or English
Exclusion criteria: pregnancy or breastfeeding, within 12 weeks of delivery or 6 weeks
of abortion or 6 months of pelvic surgery, cardiac, respiratory, psychiatric, neurologic
illness that limit physical activity, SUI symptoms but < 1 g leakage on pad test, grade III
or higher uterovaginal prolapse, previous UI surgery, previous pelvic radiation therapy
Mean (SD) age in years: 47.9 (8.4) versus 47.3 (8.4)
Trialists stated that the groups were comparable at baseline, except for uterine prolapse
(a higher proportion of women with prolapse were in the “Paula” PFMT group)

Interventions Details of PFMT in Table 2 and Table 3
1. Individually supervised PFMT (n = 117)
2. Individually supervised Paula method PFMT (n = 123): “Paula method” of circular
muscle (sphincter) contraction

Outcomes Primary endpoint: 12 weeks
Primary outcome measures: 1-hour pad test
Other outcome measures: subjective assessment of symptoms, I-QoL (Hebrew version)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomisation by using a table of ran-
dom numbers prepared by a biostatistician;
block size of 4

Allocation concealment (selection bias) Low risk Study numbers were assigned to the women
when they completed the questionnaires.
Phone number of research co-ordinator was
given from whom they could obtain their
assignment after informing her of their
study number. The randomisation list was
kept by research co-ordinator and not bro-
ken until the last participant completed her
postintervention test

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Primary outcome (pad
test) measurement was blinded. Otherwise,
blinding of outcome assessors not described
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Liebergall 2009 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Dropouts: 5/245 dropped out immediately
after randomisation and before interven-
tion. A further 57/245 dropouts in the in-
tervention phase
Dropouts by group: 36/123 PFMT versus
21/117 Paula PFMT
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? A best-worst case scenario in order to
approximate an intention-to-treat analysis
was used

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: The
Hadassah Women’s Health Research Fund,
the Berman Family Foundation
Ethical approval: yes, approved by Institu-
tional Review Board of Hadassah
Conflict of interest: stated “none”

Ng 2008

Methods 2-arm RCT, parallel design
Comparison: PFMT versus PFMT with phone call follow-up
A priori power calculation: yes

Participants 88 women with symptoms of MUI, from a single centre in Taiwan
Inclusion criteria: interest in behavioral training, ambulatory, available for phone contact
Exclusion criteria: no educational background, not independent in daily activities
Mean (SD) age in years: 52.3 (14) versus 54.0 (13.6)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 1
1. PFMT (n = 34 after dropouts)
2. PFMT with phone call follow-up (n = 34 after dropouts): fortnightly telephone contact
with nurse

Outcomes Primary endpoint: probably 6 months
Primary outcome measure: not stated
Other outcome measures: B-FLUFTS, Symptom Impact Index (as per Black et al 1996)

Notes

Risk of bias
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Ng 2008 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Not described

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 20/88
Dropouts by group: 10/44 PFMT versus
10/44 PFMT with phone calls

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? Yes, which dealt with missing data
using baseline values carried forward and
self reported improvement was given as un-
changed

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: National
Science Council in Taiwan
Ethical approval: yes, approved by the
Chung Shan Institutional Review Board
Conflict of interest: not stated

Ramsay 1990

Methods 2-arm RCT, parallel design
Comparison: indirect PFMT versus direct PFMT
A priori power calculation: no

Participants 44 women with SUI from a single centre in the UK
Inclusion criteria: not described
Exclusion criteria: not described
Trialists did not state whether the groups were comparable at baseline

Interventions Details of PFMT in Table 3
1. Indirect PFMT (n = 22): maximal hip adductor contractions with feet crossed at
ankles
2. Direct PFMT (n = 22)
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Ramsay 1990 (Continued)

Outcomes Primary endpoint: 3 months
Primary outcome measures: not stated
Other outcome measures: subjective assessment of severity of problem, amount and
frequency of urine lost, vaginal squeeze pressure (perineometry), pad test

Notes Conference abstract only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “random”

Allocation concealment (selection bias) Unclear risk See above. Not further described.

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk It was not feasible to blind treatment
providers to the PFMT intervention. An
attempt was made to blind participants by
using a “sham” PFMT programme (i.e. in-
direct PFMT). Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: not stated
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Unclear risk Abstract only. Incomplete data.

Other bias Unclear risk Funding or financial assistance: not stated
Ethical approval: not stated
Conflict of interest: not stated

Savage 2005

Methods 2-arm RCT, parallel design
Comparison: PFMT versus “Pilates” approach to PFMT
A priori power calculation: no, pilot study

Participants 11 women with SUI, from multiple centres in the UK
Inclusion criteria: clinical history of SUI (as per Laycock 2001), leaks on cough/sneeze,
jump or movement
Exclusion criteria: incontinence symptoms other than SUI, prolapse, positive urinalysis,
pregnancy, concomitant treatments, pathology affecting ability to exercise, neurological
or psychiatric conditions, birth or gynaecological surgery in previous 6 months, physio-
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Savage 2005 (Continued)

therapy for SUI in previous 2 years, already practising Pilates, unable to attend training
sessions
Mean (range) age in years: 54.6 (37 to 79) versus 48.1 (not stated)
Mean (range) duration of symptoms in years: 7.5 (1 to 14) versus 6.0 (1.2 to 10)
Trialists stated that the groups were comparable at baseline, although with such small
numbers in each group it was difficult to be sure

Interventions Details of PFMT in Table 3
1. PFMT (n = 5)
2. Pilates approach to PFMT (n = 6): 12 week structured lumbopelvic stability (Pilates)
training programme

Outcomes Primary endpoint: 13 weeks
Primary outcome measures: KHQ
Other outcome measures: digital PFM assessment (Oxford scale), satisfaction with treat-
ment

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Block randomisation”

Allocation concealment (selection bias) Unclear risk See above. Not further described.

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinded outcome assess-
ment of PFM function but blinding of out-
come assessment not further described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 1/11
Dropouts by group: 1/5 PFMT
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: not stated
(note: masters thesis)
Ethical approval: yes, approved by local re-
search ethics committee
Conflict of interest: not stated
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Sriboonreung 2011a

Methods 3-arm RCT, parallel design
Comparison: daily home PFMT versus thrice weekly home PFMT (and one arm consid-
ered in Sriboonreung 2011b: versus thrice-weekly home PFMT and abdominal muscle
training)
A priori power calculation: yes

Participants 68 women with symptoms of SUI from a single centre in Thailand
Inclusion criteria: aged 35 to 65 years, SUI symptoms and signs (based on ICIQ-SF,
frequency volume chart for 3 days, physical examination and positive cough stress test),
pad test weight more than 2 grams, and signed consent form
Exclusion criteria: prolapsed uterus, reversible cause of urinary incontinence (e.g. fecal
impaction, drug effect), uncontrolled metabolic condition (e.g. diabetes mellitus), serious
chronic condition that may result in neurogenic bladder dysfunction, residual urine >
100 ml, urinary tract infection, genito-urinary fistula, previous surgery for SUI, inability
to correctly perform a pelvic muscle contraction on digital examination, neurological
disease that resulted in combination of bladder and sphincter dysfunction
Mean (SD) age in years: 51.4 (6.1) versus 51.5 (6.6)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 6
1. Daily home PFMT (n = 23)
2. Thrice-weekly home PFMT (n = 22)

Outcomes Primary endpoint: 12 weeks
Primary outcome measures: 1-hour pad test
Other outcome measures: vaginal squeeze pressure (perineometry) and treatment satis-
faction

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “the subjects were randomly allocated into
each of three treatment arms using block
randomized allocation with block sizes of
3, 6 and 9 enclosed in envelopes”

Allocation concealment (selection bias) Unclear risk See above. Not further described.

Blinding (performance bias and detection
bias)
All outcomes

High risk Not feasible to blind participants or treat-
ment provider. Outcome assessor was not
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 8/68
Dropouts by group: 3/23 daily PFMT ver-
sus 3/22 thrice weekly PFMT
ITTA:
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Sriboonreung 2011a (Continued)

1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Low risk Funding or financial assistance: not stated
Ethical approval: yes, approved by ethics
committee of the Faculty of Medicine, Chi-
ang Mai University
Conflict of interest: stated “none”

Sriboonreung 2011b

Methods 3-arm RCT, parallel design
Comparison: thrice-weekly home PFMT versus thrice-weekly home PFMT and abdom-
inal muscle training (and one arm considered in Sriboonreung 2011a: versus daily home
PFMT)
A priori power calculation: yes

Participants 68 women with symptoms of SUI from a single centre in Thailand
Inclusion criteria: aged 35 to 65 years, SUI symptoms and signs (based on ICIQ-SF,
frequency volume chart for 3 days, physical examination and positive cough stress test),
pad test weight more than 2 grams, and signed consent form
Exclusion criteria: prolapsed uterus, reversible cause of urinary incontinence (e.g. fecal
impaction, drug effect), uncontrolled metabolic condition (e.g. diabetes mellitus), serious
chronic condition that may result in neurogenic bladder dysfunction, residual urine >
100 ml, urinary tract infection, genito-urinary fistula, previous surgery for SUI, inability
to correctly perform a pelvic muscle contraction on digital examination, neurological
disease that resulted in combination of bladder and sphincter dysfunction
Mean age in years (SD): 53.8 (5.6) versus 51.5 (6.6)
Mean pad weight in grams (SD): 4.7 (1.6) versus 4.0 (1.5)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 9
1. Thrice weekly home PFMT (n = 22)
2. Thrice weekly home PFMT and abdominal muscle training (n = 23): abdominal
muscle training was also 3 times a week focused on the transversus abdominus and
internal oblique muscles

Outcomes Primary endpoint: 12 weeks
Primary outcome measures: 1-hour pad test
Other outcome measures: vaginal squeeze pressure (perineometry) and treatment satis-
faction

Notes
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Sriboonreung 2011b (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk See Sriboonreung 2011a

Allocation concealment (selection bias) Unclear risk See Sriboonreung 2011a

Blinding (performance bias and detection
bias)
All outcomes

High risk See Sriboonreung 2011a

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 8/68
Dropouts by group: 3/22 thrice-weekly
PFMT versus 2/23 thrice-weekly PFMT
and abdominal training
ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No
3. Full intention-to-treat used? No

Selective reporting (reporting bias) Low risk See Sriboonreung 2011a

Other bias Low risk See Sriboonreung 2011a

Sugaya 2003

Methods 2-arm quasi-RCT, parallel design
Comparison: PFMT versus PFMT with chime device
A priori power calculation: no

Participants 46 women with symptoms of SUI, from multiple centres in Japan
Inclusion criteria: SUI
Exclusion criteria: UTI, prior experience of PFMT, organic bladder disease
Mean (SD) age in years: 58.4 (10.8) versus 58.1 (13.7)
Mean (SD) duration of symptoms in years: 5.1 (3.1) versus 7.3 (4.7)
Mean (SD) incontinence episodes per day: 3.3 (2.2) versus 3.4 (2.1)
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 11
1. PFMT (n = 23)
2. PFMT + chime device (n = 23): alarm device that also included recorded PFMT
programme instructions
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Sugaya 2003 (Continued)

Outcomes Primary endpoint: 8 weeks
Primary outcome measure(s): not stated
Other outcome measures: incontinence episodes, number of pads used, Quality of Life
index for urination, 1-hour pad test, compliance (self reported and recorded by device
for group 2)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk “divided into two groups” “in order of pre-
sentation”

Allocation concealment (selection bias) High risk See above. No further description.

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not feasible to blind participants or treat-
ment provider. Blinding of outcome asses-
sor not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts 5/46
Dropouts by group: 3/23 PFMT versus 2/
23 PFMT with device

ITTA:
1. Participants analysed in group to which
assigned? Not stated
2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: Kyusyu
Micturition Disorder Study Group
Ethical approval: not stated
Conflict of interest: not stated

Wells 1999

Methods 4-arm RCT, parallel design
Comparison: PFMT versus PFMT with intravaginal resistance device (and 2 arms not
considered in this review: “self-insight” versus “health promotion”)
A priori power calculation: no
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Wells 1999 (Continued)

Participants 286 women with stress or mixed urinary incontinence from a single centre in the USA
Inclusion criteria: stress or mixed urinary incontinence, aged 21 years or more, inde-
pendent in self care, able to speak and hear conversation in English adequately over the
telephone, negative urinalysis, able to contract the PFM as demonstrated on physical
examination, and able to read, understand and agree to the diagnostic consent form
Exclusion criteria: degenerative neurological disorder, pregnancy, high risk of infection
following urologic instrumentation
Mean (SD) age in years in all groups: 56 (12.76)
Symptom duration > 1 year in all groups: 68%
Trialists stated that the groups were comparable at baseline

Interventions Details of PFMT in Table 10
1. PFMT (n = 71)
2. PFMT with intravaginal resistance device (n = 71)
3. “Self-insight” (n = 72): observation of voiding behaviour and lifestyle. No clinic visits.
This arm not considered in this review.
4. “Health promotion” (n = 72): good bladder hygiene, individualised lifestyles inter-
vention and monthly clinic visits. This arm not considered in this review

Outcomes Primary endpoint: 5 months
Primary outcome measure(s): not stated
Other outcome measures: PFM EMG (PerryMeter anal or vaginal sensor attached to
the Dantec urodyn 5000 system), digital PFM assessment (Brink Scale, Brink 1994)
, urethral pressure and cough test (urodynamics), 10-point VAS for leakage (0 = no
leakage, 10 = a lot of leakage), number of leak episodes per day, pad test with standardised
bladder volume

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomly assigned”

Allocation concealment (selection bias) Unclear risk See above. Not further described.

Blinding (performance bias and detection
bias)
All outcomes

High risk Not feasible to blind participants or treat-
ment provider. Outcome assessors not
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Total dropouts: 127/286
Dropouts by group: 30/71 PFMT, 32/71
PFMT + device (35/72 self insight, 30/72
health promotion)
ITTA:
1. Participants analysed in group to which
assigned? Not stated
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Wells 1999 (Continued)

2. Authors stated analysis by intention-to-
treat? No

Selective reporting (reporting bias) Low risk Nothing to suggest selective reporting of
data

Other bias Unclear risk Funding or financial assistance: National
Institute for Nursing Research
Ethical approval: yes, Institutional Review
Board of the University of Rochester
Conflict of interest: not stated

BFLUTS = Bristol Female Lower Urinary Tract Symptoms questionnaire, DO = detrusor overactivity, EMG = electromyography, HRT =
hormone replacement therapy, ICIQ-FLUTS = International Consultation on Incontinence-Female Lower Urinary Tract symptoms,
ICIQ-LUTSqol = International Consultation on Incontinence-Lower Urinary Tract symptoms quality of life, ICIQ-UI short form
= International Consultation on Incontinence-Urinary Incontinence short form, IIQ = Incontinence Impact Questionnaire, I-QoL
= Incontinence Quality of Life, IQR = interquartile range, ITTA = intention-to-treat analysis, IUD = intrauterine device, KHQ
= Kings Health Questionnaire,kn = kneeling, LUT = lower urinary tract, ly = lying, min(s) = minutes(s), MMSE = mini mental
state examination, MUI = mixed urinary incontinence, OAB = overactive bladder, PERFECT = power or pressure, endurance,
repetitions, fast contractions, every contraction timed, PFM = pelvic floor muscle(s), PFMT = pelvic floor muscle training, PGI
= Patient Global Impression of improvement, POP-Q = pelvic organ prolapse quantified, RCT = randomised controlled trial, SD
= standard deviation, sec(s) = second(s), sitt = sitting, st = standing, SUI = stress urinary incontinence, USI = urodynamic stress
incontinence, UTI = urinary tract infection, UUI = urgency urinary incontinence, VAS = visual analogue scale, VPFMC = voluntary
pelvic floor muscle contraction.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Crothers 2001 2-arm RCT comparing PFMT with adherence device versus PFMT alone in women with urinary incon-
tinence. The trial record was found in a register of randomised trials. The first author confirmed that she
no longer has the data. A copy of the trial report was not available from the funder; it appeared the report
was discarded. The trial was excluded because no data were available

de Jong 2006 2-arm RCT comparing PFMT with whole body vibration versus PFMT alone. Reported only as a brief
conference abstract that contained no data. Excluded because no were data available

Dumoulin 2003 3-arm RCT comparing pelvic floor rehabilitation versus pelvic floor rehabilitation with abdominal muscle
training versus control (shoulder and back massage). Reported in 2 conference abstracts that were considered
for inclusion. However, in the full publication (Dumoulin C et al, Obstet Gynecol 2004; 104:504-10)
it was clear the participants were postnatal women with persistent stress urinary incontinence. As the
participants were postnatal women the trial was excluded

Hill 2007 2-arm RCT comparing group versus individual management of urinary incontinence in women. Reported
in a conference abstract. The abstract suggested that both arms received bladder training in addition to
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(Continued)

PFMT and the full trial report (Lamb SE et al, BMC Women’s Health 2009, 9:26 doi:10.1186/1472-
6874-9-26) confirmed this. The trial was excluded because of the addition of bladder training to PFMT

Hui 2006 2-arm RCT comparing a telemedicine continence programme versus conventional outpatient continence
service in women with urgency or stress incontinence. All women had an initial PFMT session with a
health professional. The first author confirmed that both programmes included bladder training. The trial
was excluded because of the addition of bladder training to PFMT

Klinger 1995 2-arn RCT comparing PFMT versus PFMT with “Endotrainer” in women with stress urinary incontinence.
Reported only as a brief conference abstract. The abstract stated that the Endotrainer was an “intermittent
gas filled balloon placed in the vagina which has to be compressed by the patient under audio-visual biofeed-
back control”. Excluded because, even if this were a trial of an intravaginal resistance device, the comparison
was confounded by the use of biofeedback in only one arm of the trial (see Types of interventions).

Nygaard 1996 2-arm RCT comparing PFMT + audiotape versus PFMT alone in women with stress, urge or mixed urinary
incontinence. The paper reported data by diagnostic group rather than by the group to which participants
were assigned. The first author confirmed that these data were no longer retrievable. The trial was excluded
because no data were available

Orelle NatraTone 2008 2-arm RCT comparing PFMT with Orelle NatraTone device versus PFMT alone. A pilot randomised trial
completed on behalf of Orelle Corporation by the Health and Rehabilitation Research Centre, Auckland
University of Technology, New Zealand. Orelle Corporation kindly provided a copy of the report; the
report contained no raw data for any of the outcomes of interest. An enquiry to the report authors, via
Orelle Corporation, did not result in release of the data. The trial was excluded because no data were
available

Taylor 1986 4-arm RCT of approximately 12 participants, comparing PFMT versus PFMT with home biofeedback
versus PFMT with intravaginal resistance device and home biofeedback versus PFMT with clinic biofeed-
back. While one comparison in this trial met the inclusion criteria for the review (i.e. PFMT with home
biofeedback versus PFMT with intravaginal resistance device and home biofeedback) it was excluded for
the following reasons (as we had no response from the authors); 1) Participants were randomised to one
of 4 groups but neither the number of participants for the whole trial, nor per group was stated; 2) No
endpoint was stated; 3) No useable data were reported

Wong 1997 2-arm RCT comparing clinic PFMT and home PFMT in women with urodynamic stress urinary inconti-
nence. Reported only as a brief conference abstract that contained no data. No data were provided by the
authors. Excluded because no were data available

Yoon 1999 3-arm, probably quasi-randomised, trial. Compared functional electrical stimulation and biofeedback
assisted PFMT versus intensive PFMT versus verbal instruction in PFMT in women with stress urinary
incontinence. Reported only as a brief conference abstract that contained no data. No response from
authors. Excluded because no data were available

PFMT = pelvic floor muscle training, RCT = randomised controlled trial.
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Characteristics of ongoing studies [ordered by study ID]

Kincade 2005

Trial name or title

Methods RCT. In phase I women randomised to either self monitoring (lifestyle advice and The Knack) or wait list
control. After 3 weeks all women have urodynamic investigation and enter phase II, where randomised to
one of 3 arms - PFMT, PFMT with biofeedback, or attentional control (clinic visits and information on
maintenance of a healthy lifestyle)

Participants 184 women who completed phase 1 of study
Age > 18 with SUI or MUI

Interventions Phase I: self monitoring, wait list control
Phase II: PFMT, PFMT + BF, attentional control

Outcomes 3-day bladder diary, 48-hour pad test, pelvic floor muscle EMG, Incontinence Impact Questionnaire, patient
self report of improvement (Likert scale), satisfaction with outcome (Likert scale), rating of improvement
(VAS)

Starting date May 2002

Contact information Molly C. Dougherty, School of Nursing, CB#7460 The University of North Carolina at Chapel Hill, Chapel
Hill, NC 27599-7460, USA
m dougherty@unc.edu

Notes To date 2 papers have been published - methods, phase I data. Data of interest for this review are those from
phase II

von der Heide 2003

Trial name or title

Methods 3- arm RCT, parallel design

Participants 29 women with USI, from a single centre in Germany

Interventions 1. PFMT for 12 weeks, addition of vibration for last 12 weeks
2. PFMT + vibration for 24 weeks
3. PFMT + vibration for 12 weeks, continued without vibration for last 12 weeks

Outcomes Primary endpoint: 24 weeks
Primary outcome measures: cough test
Other outcome measures: subjective frequency of urine loss, PFM strength, objective cure

Starting date

Contact information Silke von der Heide. s.vdh@t-online.de
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von der Heide 2003 (Continued)

Notes This study was reported in a Doctoral Dissertation submitted in 2007. The first author has confirmed a full
publication of the data is planned. Until the paper is published the first author prefers not to release the data
for inclusion in the review

BF = biofeedback, EMG = electromyography, ICIQ-FLUTS = International Consultation on Incontinence-Female Lower Urinary
Tract Symptom score, MRC = Medical Research Council (UK), MUI = mixed urinary incontinence, PFM = pelvic floor muscle(s),
PFMT = pelvic floor muscle training, RCT = randomised controlled trial, SUI = stress urinary incontinence, USI = urodynamic
stress incontinence, VAS = visual analogue scale, VPFMC = voluntary pelvic floor muscle contraction
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D A T A A N D A N A L Y S E S

Comparison 1. More versus less contact with health professionals

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Additional group
supervision (with no difference
in PFMT)

2 111 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.78, 1.03]

1.2 Additional phone calls
(with no difference in PFMT)

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Individual supervision
versus no supervision (with
differences in PFMT)

1 64 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.73, 1.02]

2 Patients’ perception of change in
incontinence - not improved

5 Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 Additional group
supervision (with no difference
in PFMT)

4 177 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.15, 0.55]

2.2 Additional phone calls
(with no difference in PFMT)

0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2.3 Individual supervision
versus no supervision (with
difference in PFMT)

1 64 Risk Ratio (M-H, Random, 95% CI) 0.10 [0.01, 0.71]

3 Incontinence specific quality of
life

Other data No numeric data

3.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

3.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

3.3 Individual supervision
versus no supervision
(difference in PFMT)

Other data No numeric data

4 Symptom impact Other data No numeric data

4.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

4.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

4.3 Individual supervision
versus no supervision
(difference in PFMT)

Other data No numeric data

5 Frequency of leakage - leakage
episodes in 24 hours

1 22 Mean Difference (IV, Fixed, 95% CI) -1.38 [-2.04, -0.72]
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5.1 Additional group
supervision (with no difference
in PFMT)

1 22 Mean Difference (IV, Fixed, 95% CI) -1.38 [-2.04, -0.72]

5.2 Additional phone calls
(with no difference in PFMT)

0 0 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.3 Individual supervision
versus no supervision (with
difference in PFMT)

0 0 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Frequency of leakage - other
measures

Other data No numeric data

6.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

6.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

6.3 Individual supervision
versus no supervision (with
difference in PFMT)

Other data No numeric data

7 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

7.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

7.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

7.3 Individual versus no
supervision (with difference in
PFMT)

Other data No numeric data

8 Amount of leakage - other
measures

Other data No numeric data

8.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

8.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

8.3 Individualised versus no
supervision (with difference in
PFMT)

Other data No numeric data

9 Voiding frequency Other data No numeric data

9.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

9.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

9.3 Individual versus no
supervision (with difference in
PFMT)

Other data No numeric data

10 PFM performance Other data No numeric data

10.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data
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10.2 More individual contact
versus less individual contact
(with no difference in PFMT)

Other data No numeric data

10.3 Individual versus no
supervision (with difference in
PFMT)

Other data No numeric data

11 Treatment adherence Other data No numeric data

11.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

11.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

11.3 Individual versus no
supervision (with difference in
PFMT)

Other data No numeric data

12 Follow-up data Other data No numeric data

12.1 Additional group
supervision (with no difference
in PFMT)

Other data No numeric data

12.2 Additional phone calls
(with no difference in PFMT)

Other data No numeric data

12.3 Individual versus no
supervision (with difference in
PFMT)

Other data No numeric data

Comparison 2. Group versus individual supervision of PFMT

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Individual supervision
only versus individual and
group supervision (no
differences in PFMT)

2 111 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.78, 1.03]

1.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Patients’ perception of change in
incontinence - not improved

4 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 Individual and group
supervision only versus
individual supervision (no
difference in PFMT)

3 133 Risk Ratio (M-H, Fixed, 95% CI) 0.16 [0.05, 0.46]

2.2 Group supervision only
versus individual supervision
only (with difference in PFMT)

1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.2 [0.61, 2.34]
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3 Incontinence-specific quality of
life

Other data No numeric data

3.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

3.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

4 Symptom impact Other data No numeric data

4.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

4.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

5 Frequency of leakage - leakage
episodes in 24 hours

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

5.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

1 22 Mean Difference (IV, Fixed, 95% CI) -1.38 [-2.04, -0.72]

5.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

1 60 Mean Difference (IV, Fixed, 95% CI) 0.1 [-0.16, 0.36]

6 Frequency of leakage - other
measures

Other data No numeric data

6.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

6.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

7 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

7.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

7.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

8 Amount of leakage - other
measures

Other data No numeric data

8.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data
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8.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

9 Voiding frequency Other data No numeric data

9.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

9.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

10 PFM performance Other data No numeric data

10.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

10.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

11 Treatment adherence Other data No numeric data

11.1 Individual supervision
only versus individual and
group supervision (no
difference in PFMT)

Other data No numeric data

11.2 Individual supervision
only versus group supervision
only (with difference in PFMT)

Other data No numeric data

12 Follow-up data Other data No numeric data

12.1 More group contact
versus less individual contact

Other data No numeric data

12.2 More individual contact
versus less individual contact

Other data No numeric data

Comparison 3. Direct versus indirect methods of PFMT

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 PFMT versus sham or
imitation PFMT

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 PFMT versus ’Paula
method’

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 PFMT versus ’Sapsford’
approach

1 64 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.98, 1.36]

1.4 PFMT versus Pilates 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Patients’ perception of change in
incontinence - not improved

3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
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2.1 PFMT versus sham or
imitation PFMT

2 138 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.47, 1.02]

2.2 PFMT versus ’Paula
method’

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 PFMT versus ’Sapsford’
approach

1 64 Risk Ratio (M-H, Fixed, 95% CI) 10.33 [1.42, 75.41]

2.4 PFMT versus Pilates 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Incontinence specific quality of
life

Other data No numeric data

3.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

3.2 PFMT versus ’Paula
method’

Other data No numeric data

3.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

3.4 PFMT versus Pilates Other data No numeric data
4 Symptom impact Other data No numeric data

4.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

4.2 PFMT versus ’Paula’
method

Other data No numeric data

4.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

4.4 PFMT versus Pilates Other data No numeric data

5 Frequency of leakage - other
measures

Other data No numeric data

5.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

5.2 PFMT versus ’Paula
method’

Other data No numeric data

5.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

5.4 PFMT versus Pilates Other data No numeric data

6 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

6.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

6.2 PFMT versus ’Paula
method’

Other data No numeric data

6.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

6.4 PFMT versus Pilates Other data No numeric data

7 Amount of leakage - other
measures

Other data No numeric data

7.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

7.2 PFMT versus ’Paula
method’

Other data No numeric data

7.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

7.4 PFMT versus Pilates Other data No numeric data
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8 Voiding frequency Other data No numeric data

8.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

8.2 PFMT versus ’Paula
method’

Other data No numeric data

8.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

8.4 PFMT versus Pilates Other data No numeric data
9 PFM performance Other data No numeric data

9.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

9.2 PFMT versus ’Paula
method’

Other data No numeric data

9.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

9.4 PFMT versus Pilates Other data No numeric data
10 Treatment adherence Other data No numeric data

10.1 PFMT versus sham or
imitation PFMT

Other data No numeric data

10.2 PFMT versus ’Paula
method’

Other data No numeric data

10.3 PFMT versus ’Sapsford’
approach

Other data No numeric data

10.4 PFMT versus Pilates Other data No numeric data

Comparison 4. Individualised versus generic PFMT

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not improved

1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.43, 1.63]

2 Incontinence specific quality of
life

Other data No numeric data

3 Frequency of leakage - leakage
episodes in 24 hours

1 60 Mean Difference (IV, Fixed, 95% CI) -0.1 [-0.36, 0.16]

4 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

5 PFM performance Other data No numeric data
6 Treatment adherence Other data No numeric data
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Comparison 5. Near maximal versus submaximal contractions

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Frequency of leakage - leakage
episodes in 24 hours

1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

2 Frequency of leakage - other
measures

Other data No numeric data

3 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

4 PFM performance Other data No numeric data

Comparison 6. Daily versus three times per week PFMT

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2 Patients’ perception of change in
incontinence - not improved

1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

4 PFM performance Other data No numeric data

Comparison 7. Upright and supine versus supine exercise positions alone

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Incontinence-specific quality of
life

Other data No numeric data

2 Frequency of leakage - leakage
episodes in 24 hours

1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

3 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

4 PFM performance Other data No numeric data
5 Treatment adherence Other data No numeric data
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Comparison 8. Strength and motor learning versus motor learning PFMT alone

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

1 123 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.98, 1.13]

2 Patients’ perception of change in
incontinence - not improved

1 123 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.31, 1.40]

3 Incontinence-specific quality of
life

Other data No numeric data

4 Frequency of leakage - leakage
episodes in 24 hours

1 97 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.55, 0.15]

5 Amount of leakage - pad, paper
towel test and cough tests

Other data No numeric data

6 Amount of leakage - other
measures

Other data No numeric data

7 Voiding frequency Other data No numeric data

Comparison 9. PFMT and abdominal muscle exercise versus PFMT alone

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2 Patients’ perception of change in
incontinence - not improved

1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

4 PFM performance Other data No numeric data

Comparison 10. PFMT with intravaginal resistance device versus PFMT alone

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

2 120 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.96, 1.20]

2 Patients’ perception of change in
incontinence - not improved

2 120 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.62, 1.20]

3 Symptom impact Other data No numeric data

4 Frequency of leakage - leakage
episodes in 24 hours

1 80 Mean Difference (IV, Fixed, 95% CI) 0.20 [-0.13, 0.53]

5 Frequency of leakage - other
measures

Other data No numeric data
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6 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

7 Amount of leakage - other
measures

Other data No numeric data

8 PFM performance Other data No numeric data

Comparison 11. PFMT and adherence strategy versus PFMT alone

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not improved

1 41 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.34, 0.91]

2 Frequency of leakage - leakage
episodes in 24 hours

1 41 Mean Difference (IV, Fixed, 95% CI) -0.50 [-1.55, 0.55]

3 Amount of leakage - pad, paper
towel and cough tests

Other data No numeric data

4 Amount of leakage - other
measures

Other data No numeric data

5 Treatment adherence Other data No numeric data

Comparison 12. ’More intensive’ versus ’less intensive’ PFMT programmes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Patients’ perception of change in
incontinence - not cured

8 Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 ’High’ contrast 3 175 Risk Ratio (M-H, Random, 95% CI) 0.89 [0.80, 0.98]
1.2 ’Moderate’ contrast 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
1.3 ’Low’ contrast 5 304 Risk Ratio (M-H, Random, 95% CI) 1.06 [1.00, 1.13]

2 Patients’ perception of change in
incontinence - not improved

14 Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 ’High’ contrast 6 335 Risk Ratio (M-H, Random, 95% CI) 0.37 [0.17, 0.84]
2.2 ’Moderate’ contrast 1 44 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.17, 0.71]
2.3 ’Low’ contrast 7 405 Risk Ratio (M-H, Random, 95% CI) 0.75 [0.59, 0.95]

3 Frequency of leakage - leakage
episodes in 24 hours

7 Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 ’High’ contrast 1 22 Mean Difference (IV, Random, 95% CI) -1.38 [-2.04, -0.72]
3.2 ’Moderate’ contrast 0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.3 ’Low’ contrast 6 346 Mean Difference (IV, Random, 95% CI) -0.03 [-0.19, 0.14]
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A D D I T I O N A L T A B L E S

Table 1. More versus less contact with health professionals

Study Group Intervention Duration Supervision Category

Bø 1990 Individual supervi-
sion: home PFMT

Cor-
rect VPFMC con-
firmed. PFMT: 8
to 12 near maximal
contractions (with 6
to 8 sec hold and
rests) 3 times daily.
Monthly clinic vis-
its for perineometer
biofeedback of PFM
strength

6 months Physiotherapist monthly Strength

Group supervision:
weekly exercise class

As above, with ad-
dition of weekly 45-
min group exercise
session which in-
cluded PFMT, ab-
dominal, gluteal
and thigh exercises.
The PFMT com-
prised near maximal
contractions for 6 to
8 sec each and 3 to 4
fast contractions, re-
peated 8 to 12 times,
in standing, sitting,
lying and kneeling
positions

6 months As above, plus weekly in
a group

Strength

Diniz Zanetti 2007 Individual supervi-
sion: home PFMT

PFMT: 10 contrac-
tions with
5-sec hold and 5-sec
rest, 20 contractions
of 1-sec hold and 1-
sec rest, 5 contrac-
tions of 10-sec hold
and 10-sec rest, 5
strong contractions
with cough, and 1-
minute intervals be-
tween sets. Monthly
clinic visits for as-
sessment only

12 weeks Physiotherapist monthly Strength and co-ordina-
tion
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Table 1. More versus less contact with health professionals (Continued)

Group supervision:
twice- weekly super-
vision

PFMT as above,
with 45-min twice-
weekly supervision
(no clear if individ-
ual or group)

12 weeks Physiother-
apist monthly, plus fort-
nightly in a group?

Strength and co-ordina-
tion

Felicissimo 2010 Individual supervi-
sion: home PFMT

Cor-
rect VPFMC con-
firmed. PFMT: 10
contractions with 6-
sec hold and 12-sec
rest in different po-
sitions 9 (?) times
per day. Start with
90 contractions in
first week, then 180
a day for remaining
7 weeks

8 weeks Physiotherapist at initial
session

Endurance

Group supervision:
twice- weekly exer-
cise group

As above, with addi-
tion of twice-weekly
50-min group exer-
cise session

8 weeks As above, plus twice
weekly in a group

Endurance

Hung 2010 Less supervi-
sion: ’direct’ PFMT
at home and no su-
pervision

Correct VPFMC
confirmed. Oral in-
struction
in PFMT. No other
detail given

16 weeks None Uncertain

More su-
pervision: ’indirect’
PFMT at home and
fortnightly supervi-
sion

Correct VPFMC
confirmed. ’Indi-
rect’ PFMT: weeks 1
to 4 diaphragmatic
breathing, weeks 2
to 5 tonic transver-
sus abdominus and
PFM
activation, weeks 4
to 7 tonic activa-
tion with activities
of daily living and
walking, weeks 6 to
16 muscle strength-
ening, weeks 8 to
16 functional expi-
ratory patterns, and
weeks 10 to 16

16 weeks Fortnightly with physio-
therapist

Indirect
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Table 1. More versus less contact with health professionals (Continued)

impact activities. A
very full description
of the programme
is given in the pa-
per by Hung 2010.
Participants in this
group were ”asked
not to perform iso-
lated voluntary
pelvic floor muscle
contraction exercise
during the interven-
tion period“

Konstantinidou
2007

Individual supervi-
sion: home PFMT

Correct VPFMC
confirmed. PFMT:
Individualised pro-
gramme of 3 sets
of fast contractions,
3 to 4 sets of slow
contractions daily in
lying, standing and
sitting positions. In-
dividual follow-up
in hospital every 4
weeks

12 weeks Physiotherapist monthly Strength

Group supervi-
sion: weekly exercise
group

As above, with addi-
tion of weekly exer-
cise group

12 weeks As above, plus weekly in
a group

Strength

Ng 2008 Less supervision:
PFMT at home and
clinic visits

Not clear if cor-
rect VPFMC con-
firmed. Home
PFMT progressing
to ”50 to 75 con-
tractions three times
a day”. Taught ur-
gency strategies.
One-hour clinic vis-
its twice a week for
4 weeks with nurse

6 months? Nurse twice a week for 4
weeks

Uncertain

More
supervision: PFMT
at home, clinic visits
and phone calls

As
above, then phone
calls twice a week
from the nurse after
cessation of clinic
visits to encourage

6 months? Nurse twice a week for 4
weeks, then twice weekly
phone calls

Uncertain
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Table 1. More versus less contact with health professionals (Continued)

exercise

PFM = pelvic floor muscle(s), PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction

Table 2. Group versus individual supervision of PFMT

Study Group Intervention Duration Supervision Category

Bø 1990 Individual supervi-
sion: home PFMT

Cor-
rect VPFMC con-
firmed. PFMT: 8
to 12 near maximal
contractions (with 6
to 8-sec hold and
rests) 3 times daily.
Monthly clinic vis-
its for perineometer
biofeedback of PFM
strength

6 months Physiotherapist monthly Strength

Group supervision:
weekly exercise class

As above, with ad-
dition of weekly 45-
min group exercise
session which in-
cluded PFMT, ab-
dominal, gluteal
and thigh exercises.
The PFMT com-
prised near maximal
contractions for 6 to
8 sec each and 3 to 4
fast contractions, re-
peated 8 to 12 times,
in standing, sitting,
lying and kneeling
positions

6 months As above, plus weekly in
a group

Strength

De Oliveira
Camargo 2009

Individual supervi-
sion

Individualised pro-
gramme based on
PERFECT scheme.
10 slow
and 10 fast contrac-
tions with 10-sec
rest; 10 alternating
fast and slow con-
tractions and 5 slow
contractions with a
cough

12 weeks Urogynaecology physio-
therapist

Strength and co-ordina-
tion
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Table 2. Group versus individual supervision of PFMT (Continued)

Group supervision VPFMC confirmed
by DVP, in ’ortho-
static’ position. 10
contractions/5-sec
hold/5-sec rest; and
20 contractions/1-
sec hold/1-sec rest;
and 5x strong con-
tractions with stim-
ulated
cough. 1-minute in-
terval between sets

12 weeks Urogynaecology physio-
therapist

Strength and co-ordina-
tion

Felicissimo 2010 Individual supervi-
sion: home PFMT

Cor-
rect VPFMC con-
firmed. PFMT: 10
contractions with 6-
sec hold and 12-sec
rest in different po-
sitions 9 (?) times
per day. Start with
90 contractions in
first week, then 180
a day for remaining
7 weeks

8 weeks Physiotherapist at initial
session

Endurance

Group supervision:
twice-weekly exer-
cise group

As above, with addi-
tion of twice-weekly
50-min group exer-
cise session

8 weeks As above, plus twice-
weekly in a group

Endurance

Konstantinidou
2007

Individual supervi-
sion: home PFMT

Correct VPFMC
confirmed. PFMT:
individualised pro-
gramme of 3 sets
of fast contractions,
3 to 4 sets of slow
contractions daily in
lying, standing and
sitting positions. In-
dividual follow-up
in hospital every 4
weeks

12 weeks Physiotherapist monthly Strength

Group supervi-
sion: weekly exercise
group

As above, with addi-
tion of weekly exer-
cise group

12 weeks As above, plus weekly in
a group

Strength
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Table 2. Group versus individual supervision of PFMT (Continued)

Liebergall-
Wischnitzer
2007

Control: Direct
PFMT

Weekly 30-minute
lesson for 4 weeks in
groups of 5. Encour-
aged to practise at
home 15 min/day.
Fortnightly phone
call from physio-
therapist

12 weeks Physiotherapist Uncertain

Experimental: Indi-
rect PFMT - ’Paula’
method

Taught ’Paula’
method of sphinc-
ter contraction: pro-
gramme of exercises
performed in lying,
sitting or standing
positions. Exercises
were contraction of
circular muscles in-
cluding the pub-
ococcygeal muscle,
the anal sphincter,
eye and
eyelid, mouth, and
grip. Programme fo-
cusses on strength-
ening the circular
muscles of the body,
based on the theory
that all sphincters
in the body work
simultaneously and
thus exercising cir-
cular muscles in one
area of the body will
result in strengthen-
ing of other sphinc-
ters. Weekly indi-
vidual 45-min train-
ing for 12 weeks.
Encouraged to prac-
tise daily 15 to 45
min

12 weeks Therapist certified in the
’Paula’ method

Indirect

Liebergall-
Wirschnitzer
2009

Control:
PFMT individual

Un-
clear if VPFMC was
confirmed. Weekly
individual sessions
of 45 minutes and
daily home exer-

12 weeks 3 registered instructors Indirect
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Table 2. Group versus individual supervision of PFMT (Continued)

cises for 45 minutes
for 12 weeks. Paula
method was taught;
first 2 steps were
’rhythmically’ con-
tracting the PFM
’with gradual inten-
sity’. Last 3 steps in-
volved contrac-
tion and relaxation
of eyelids, move-
ment of the mouth
and fingers. Ratio-
nale based on the
idea that all sphinc-
ters in the body
work together and
can affect one an-
other

Experimental:
PFMT group

VPFMC con-
firmed, based on ob-
servation. 6 group
classes (1 to 10
women) of 30 min-
utes
each. Once weekly
for first 4 weeks, 2
more classes in last
2 months. Exercises
in different posi-
tions. Separate con-
tractions of levator
ani and anal sphinc-
ter. Prolonged, rapid
and grad-
ual contractions. 1
to 2 minutes be-
tween exercises

12 weeks 10 physiotherapists Uncertain

DVP = Digital vaginal palpitation, PERFECT = power or pressure, endurance, repetitions, fast contractions, every contraction timed,
PFM = pelvic floor muscle(s), PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction
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Table 3. Direct versus indirect methods of PFMT

Study Group Intervention Duration Supervision Category

Ghoniem 2005 Direct PFMT Correct VPFMC
confirmed. PFMT:
3 sets of 10 long (6
to 8-sec hold) and 2
sets of 10 rapid (1 to
2-sec hold) contrac-
tions 4 days a week,
for a total of 200
contractions weekly.
Also ’The Knack’.
Four clinic visits

12 weeks Physiotherapist. Endurance and co-ordi-
nation

Indirect PFMT:
”imitation“ PFMT

Correct
VPFMC not con-
firmed. Programme
of exercises above
with abduction of
the hips with legs
crossed at the ankles
(and knees and hips
flexed while sitting
or supine)

12 weeks Physiotherapist Indirect

Hung 2010 Direct PFMT Correct VPFMC
confirmed. Oral in-
struction
in PFMT. No other
detail given

16 weeks None Uncertain

Indirect PFMT:
’Sapsford’ approach

Correct VPFMC
confirmed. ’Indi-
rect’ PFMT: weeks 1
to 4 diaphragmatic
breathing, weeks 2
to 5 tonic transver-
sus abdominus and
PFM
activation, weeks 4
to 7 tonic activa-
tion with activities
of daily living and
walking, weeks 6 to
16 muscle strength-
ening, weeks 8 to
16 functional expi-
ratory patterns, and

16 weeks Fortnightly with physio-
therapist.

Indirect
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Table 3. Direct versus indirect methods of PFMT (Continued)

weeks 10 to 16
impact activities. A
very full description
of the programme
is given in the pa-
per by Hung 2010.
Participants in this
group were ”asked
not to perform iso-
lated voluntary
pelvic floor muscle
contraction exercise
during the interven-
tion period“

Liebergall-
Wischnitzer
2007

Direct PFMT Weekly 30-minute
lesson for 4 weeks in
groups of 5. Encour-
aged to practise at
home 15 min/day.
Fortnightly phone
call from physio-
therapist

12 weeks Physiotherapist Uncertain

Indirect PFMT:
’Paula method’

Taught ’Paula’
method of sphinc-
ter contraction: pro-
gramme of exercises
performed in lying,
sitting or standing
positions. Exercises
were contraction of
circular muscles in-
cluding the pub-
ococcygeal muscle,
the anal sphincter,
eye and
eyelid, mouth, and
grip. Programme fo-
cusses on strength-
ening the circular
muscles of the body,
based on the theory
that all sphincters
in the body work
simultaneously and
thus exercising cir-
cular muscles in one

12 weeks Therapist certified in the
’Paula’ method

Indirect
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Table 3. Direct versus indirect methods of PFMT (Continued)

area of the body will
result in strengthen-
ing of other sphinc-
ters. Weekly indi-
vidual 45-min train-
ing for 12 weeks.
Encouraged to prac-
tice daily 15 to 45
min

Liebergall-
Wirschnitzer
2009

Direct PFMT Un-
clear if VPFMC was
confirmed. Weekly
individual sessions
of 45 minutes and
daily home exer-
cises for 45 minutes
for 12 weeks. Paula
method was taught;
first 2 steps were
’rhythmically’ con-
tracting the PFM
’with gradual inten-
sity’. Last 3 steps in-
volved contrac-
tion and relaxation
of eyelids, move-
ment of the mouth
and fingers. Ratio-
nale based on the
idea that all sphinc-
ters in the body
work together and
can affect one an-
other

12 weeks 3 registered instructors Indirect

Indirect PFMT:
’Paula method’

VPFMC con-
firmed, based on ob-
servation. 6 group
classes (1 to 10
women) of 30 min-
utes
each. Once weekly
for first 4 weeks, 2
more classes in last
2 months. Exercises
in different posi-
tions. Separate con-
tractions of levator

12 weeks 10 physiotherapists Uncertain
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Table 3. Direct versus indirect methods of PFMT (Continued)

ani and anal sphinc-
ter. Prolonged, rapid
and grad-
ual contractions. 1
to 2 minutes be-
tween exercises

Ramsay 1990 Direct PFMT 4 maximum isomet-
ric contractions, 4-
sec hold, 10-sec rest.
Repeated once every
waking hour, daily

12 weeks Not clear Endurance

Indirect PFMT:
”placebo“ PFMT

4 maximum hip ab-
ductor contractions
(with feet crossed at
ankles), otherwise as
above

12 weeks Not clear Indirect

Savage 2005 Direct PFMT VPFMC
confirmed. Individ-
ualised
PFMT according to
PERFECT scheme
including maximal
contractions with 1
to 2-sec hold, sub-
maximal contrac-
tions, and ”staged’
contractions (slowly
tighten to
maximum and slow
release). Also ’The
Knack. Encouraged
to practise several
times a day. 6 clinic
visits

12 weeks Physiotherapist Strength and co-ordina-
tion

Indirect PFMT: Pi-
lates

Not clear if
VPFMC confirmed
in this group. Stage
1: activate and con-
trol deep abdomi-
nal muscle and PFM
co-contraction.
Stage 2: as stage 1
in anti-gravity posi-
tions. Stage 3: added
limb movement for

12 weeks Physiotherapist Indirect
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Table 3. Direct versus indirect methods of PFMT (Continued)

low muscle loading
consistent with “Pi-
lates principles of
concentration, cen-
tring, breathing, iso-
lation, routine, pre-
cision, control
and flowing move-
ment”. Encouraged
to do 10 to 15
min at home every
other day. Not en-
couraged to do iso-
lated PFM contrac-
tions. 6 clinic visits

PFM = pelvic floor muscle(s), PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction

Table 4. Individualised versus generic PFMT

Study Group Intervention Duration Supervision Category

De Oliveira
Camargo 2009

Individual supervi-
sion

Individualised pro-
gramme based on
PERFECT scheme.
10 slow
and 10 fast contrac-
tions with 10-sec
rest; 10 alternating
fast and slow con-
tractions and 5 slow
contractions with a
cough

12 weeks Urogynaecology physio-
therapist

Strength and co-ordina-
tion

Group supervision VPFMC confirmed
by DVP, in ’ortho-
static’ position. 10
contractions/5-sec
hold/5-sec rest; and
20 contractions/1-
sec hold/1-sec rest;
and 5x strong con-
tractions with stim-
ulated
cough. 1 minute in-
terval between sets

12 weeks Urogynaecology physio-
therapist

Strength and co-ordina-
tion
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DVP= Digital vaginal palpitation,PERFECT = power or pressure, endurance, repetitions, fast contractions, every contraction timed,
VPFMC = voluntary pelvic floor muscle contraction

Table 5. Near maximal versus submaximal contractions

Study Group Intervention Duration Supervision Category

Johnson 2001 Near maximal
PFMT

Cor-
rect VPFMC con-
firmed. VPFMC at
90% maximal force,
15 min, 3 times daily.
Given home biofeed-
back device and exer-
cise diary. Two clinic
visits

6 weeks “The Investigator” Strength

Submaximal PFMT As above ex-
cept VPFMC at 60%
maximal strength

6 weeks “The Investigator” Endurance

PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction

Table 6. Daily versus three times per week PFMT

Study Group Intervention Duration Supervision Category

Sriboonreung (b) Daily PFMT Correct VPFMC
confirmed. Eight to
12 maximal contrac-
tions with 6 to 8-sec
hold with 6 to 8 fast
contractions, with 6
to 8-sec rest, daily, 3
times a day

12 weeks Physiotherapist Strength

3 times weekly
PFMT

As above except 3
sets a day, 3 days a
week.

12 weeks Physiotherapist Strength

PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction
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Table 7. Upright and supine versus supine exercise positions alone

Study Group Intervention Duration Supervision Category

Borello-France
2006

Upright and supine
PFMT

Cor-
rect VPFMC con-
firmed. Began train-
ing with maximum
of 2 sets of 10 repe-
titions of both 3-sec
maximal contrac-
tion and 12-sec con-
traction twice-daily,
progressing at dis-
cretion of therapist.
Exercise alternated
between supine, sit-
ting and standing.
Also ’The Knack’.
12 clinic visits

9 to 12 weeks Physiotherapist Strength and co-ordination

Supine PFMT As above, but exer-
cise only in supine

9 to 12 weeks Physiotherapist Strength and co-ordination

PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction

Table 8. Strength and motor learning versus motor learning PFMT alone

Study Group Intervention Duration Supervision Category

Hay-Smith 2002 Strengthen-
ing and motor learn-
ing PFMT

Cor-
rect VPFMC con-
firmed. Motor learn-
ing PFMT: VPFMC
in variety of body
positions (squat, sit,
stand, kneel and so
on) and movements
(reach,
sit to stand, walk and
so on). Bracing and
hold (transversus ab-
dominus and PFM)
with effort (such as
cough, sneeze, lift).
Progressed from dis-
crete, stable, close
tasks to continuous,

20 weeks Physiotherapist Strength and co-ordination
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Table 8. Strength and motor learning versus motor learning PFMT alone (Continued)

open, mobile tasks.
Strengthen-
ing PFMT: individ-
ualised progressing
to 12 maximal effort
contractions with 8
sec hold and 8 sec
rest, 3 times a day,
daily. Three clinic
visits and 3 phone
calls

Motor learning
PFMT

As
above, except motor
learning programme
only

20 weeks Physiotherapist Co-ordination

PFM = pelvic floor muscle(s), PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction

Table 9. PFMT and abdominal muscle exercise versus PFMT alone

Study Group Intervention Duration Supervision Category

Sriboonreung (a) 3 times weekly
PFMT and abdomi-
nal muscle training

Presumed as below
except addition of
abdominal (specifi-
cally transversus ab-
dominus and inter-
nal oblique muscle)
training. No further
detail given

12 weeks Physiotherapist Strength

3 times weekly
PFMT

Correct VPFMC
confirmed. Eight to
12 maximal contrac-
tions with 6 to 8-sec
hold with 6 to 8 fast
contractions, with 6
to 8-sec rest, 3 times
a day, 3 days a week

12 weeks Physiotherapist Strength

PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction
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Table 10. PFMT with intravaginal resistance device versus PFMT alone

Study Group Intervention Duration Supervision Category

Delgado 2010 PFMT with intrav-
aginal resistance de-
vice

Correct VPFMC
confirmed. PFMT: 5
quick and 5 slow
(sustained), high-in-
tensity contractions
daily. Advised to hold
contractions as long
as possible, relaxing
their PFM for an
equivalent time be-
fore
repeating the pro-
cess. Intravaginal re-
sistance: instructions
to use the Pelvic-
Toner Device con-
currently whilst exer-
cising. Two clinic vis-
its and one phone call

16 weeks Urology research nurse Strength

PFMT As above without de-
vice

16 weeks Urology research nurse Strength

Ferguson 1990 PFMT with intrav-
aginal resistance de-
vice

PFMT: exercises at
home for strength
and endurance, using
audio-
tape to guide exer-
cises at home. Intrav-
aginal resistance: use
of intravaginal bal-
loon. Weekly phone
call

6 weeks ?None Strength and endurance

PFMT As above without de-
vice

6 weeks ?None Strength and endurance

Wells PFMT with intrav-
aginal resistance

Correct
VPFMC confirmed.
PFMT: minimum of
80 VPFMC with 10-
sec hold and 10-
sec rest per day dis-
tributed in individ-
ual pattern through-
out the day. Intrav-
aginal resistance: Fit-

5 months Nurse practitioner Endurance
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Table 10. PFMT with intravaginal resistance device versus PFMT alone (Continued)

ted with vaginal dila-
tor to use as resis-
tive device. Monthly
clinic visits

PFMT As above without de-
vice

Endurance

PFM = pelvic floor muscle(s), PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction

Table 11. PFMT and adherence strategy versus PFMT alone

Study Group Intervention Duration Supervision Category

Gallo 1997 PFMT Correct
VPFMC confirmed.
Adherence strategy:
audiocassette tape for
use twice a day (con-
tained verbal instruc-
tion and counted
aloud 25 consecutive
PFM contractions,
with 10-sec hold and
10-sec relaxation)

4 to 6 weeks Nurse Strength

PFMT with adher-
ence strategy

Encouraged to exer-
cise 10 minutes twice
a day, potential times
suggested depending
on lifestyle

4 to 6 weeks Nurse Uncertain

Sugaya 2003 PFMT PFMT: 1 minute of
rapid contractions ev-
ery 2 sec, followed by
1 minute of slow 10-
sec contractions with
10-sec rests,
performed 3 times a
day. Adherence strat-
egy: pocket size de-
vice with chime or
blinking light to in-
dicate time to exer-
cise (3 times a day)
and when activated
leads person through
PFMT programme,

8 weeks “Clinician” Strength
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Table 11. PFMT and adherence strategy versus PFMT alone (Continued)

and kept record of
exercise. Fortnightly
follow-up

PFMT with adher-
ence strategy

As above, without de-
vice

8 weeks “Clinician” Strength

PFMT = pelvic floor muscle training, VPFMC = voluntary pelvic floor muscle contraction
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