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Pelvic floor muscle Background: Pelvic floor muscle training is the most commonly used physical therapy treatment
training; for women with urinary incontinence.

Urinary incontinence; Objectives: To assess the effects of Pelvic floor muscle training for women with urinary incon-
Women tinence in comparison to a control treatment and to summarize relevant economic findings.

Methods: Cochrane Incontinence Group Specialized Register (February 12, 2018). Selection
criteria: Randomized or quasi-randomized trials in women with stress, urgency or mixed uri-
nary incontinence (symptoms, signs, or urodynamic). Data collection and analysis: Trials were
independently assessed by at least two reviewers authors and subgrouped by urinary inconti-
nence type. Quality of evidence was assessed by adopting the Grading of Recommendations,
Assessment, Development and Evaluation approach.

Results: The review included thirty-one trials involving 1817 women from 14 countries. Over-
all, trials were small to moderate size, and many were at moderate risk of bias. There was
considerable variation in the intervention’s content and duration. Based on data available, we
can be confident that Pelvic floor muscle training can cure or improve symptoms of stress and
all other types of urinary incontinence. It may reduce the number of leakage episodes and the
quantity of leakage, while improving reported symptoms and quality of life. Women were more
satisfied with Pelvic floor muscle training, while those in control groups were more likely to
seek further treatment. Long-term effectiveness and cost-effectiveness of Pelvic floor muscle
training needs to be further researched.

* This paper is part of a Special Issue on Women’s Health Physical Therapy.

*¥* This article is based on a Cochrane Review published in the Cochrane Database of Systematic Reviews (CDSR)
doi:10.1002/14651858.CD005654.pub4 (see www.cochranelibrary.com for information). Cochrane Reviews are regularly updated as
new evidence emerges and in response to feedback, and the CDSR should be consulted for the most recent version of the review.
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Conclusions: The addition of ten new trials did not change the essential findings of the earlier
review, suggesting that Pelvic floor muscle training could be included in first-line conservative
management of women with urinary incontinence.
© 2019 Associacdo Brasileira de Pesquisa e Pos-Graduagdo em Fisioterapia. Published by Elsevier
Editora Ltda. All rights reserved.

Background by electrical stimulation.’ After inhibiting the urgency to

Urinary incontinence (Ul) 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.' Estimates of prevalence of Ul in
women vary between 25% and 45% in most studies,? with a
gradual increase in prevalence with age to an early peak
prevalence around midlife (50-54 years) which coincides
with menopause, followed by a slight decline or stabiliza-
tion until about 70 years of age when the prevalence begins
to rise steadily.? Pregnancy, labour and vaginal delivery (ver-
sus caesarean section) are significant risk factors for later Ul,
but the strength of this association diminishes substantially
with age.*

The type of urine leakage is classified according to what is
reported by the woman (symptoms), what is observed by the
clinician (signs), and on the basis of urodynamic studies.” If a
woman reports involuntary urine leakage with physical exer-
tion (symptom) or a clinician observes urine leakage at the
same time as the exertion (sign) this is called stress Ul (SUI).
The symptom of urgency Ul (UUI) is present when a woman
reports involuntary leakage associated with or immediately
proceeded by a sudden compelling need to void. The sign
of UUI is identified by the observation of involuntary urine
leakage from the urethra synchronous with the sensation of
a sudden, compelling desire to void that is difficult to defer.
Many women have symptoms or signs of both stress and UUI,
this is called mixed Ul (MUI).

Isolated SUI accounts for half of all Ul, with most studies
reporting 10-39% prevalence. With few exceptions, MUI is
found to be next most common, with most studies reporting
7.5-25% prevalence. Isolated UUI is uncommon, with 1-7%
prevalence.* Pelvic floor muscle training (PFMT) is defined
as a programme of exercises to improve pelvic floor muscle
(PFM) strength, endurance, power, relaxation or a combi-
nation of these parameters.® It is the most commonly used
physical therapy treatment for women with SUI. It is some-
times also recommended for MUI and, less commonly, UUI.

The biological rationale for PFMT in women with SUI
is twofold. Firstly, an intentional, effective PFM contrac-
tion (lifting the PFMs in a cranial and forward direction)
prior to and during effort or exertion clamps the ure-
thra and increases the urethral pressure, preventing urine
leakage.” Secondly, the bladder neck receives support from
strong, toned PFMs (resistant to stretching), thereby limit-
ing its downward movement during effort and exertion, thus
preventing urine leakage.® PFMT could also potentially be
used in the management of UUI. The biological rationale is
based on Godec’s et al.’ observation that a detrusor muscle
contraction can be inhibited by a PFM contraction induced

void, the woman can reach the toilet in time, to avoid urine
leakage.

Earlier versions of this Cochrane systematic'®-"® review
are outdated with the publication of new trials. There is
sufficient uncertainty about the effects of PFMT, particu-
larly the size of effect, to suggest that continuing to update
earlier Cochrane reviews is warranted. The present review
is a short version of the 2018 Cochrane systematic review.'*

Objectives

1. To assess the effects of PFMT for women with Ul in com-
parison to no treatment, placebo or sham treatments, or
other inactive control treatments.

2. To summarize the availability and principal findings in
terms of costs and cost-effectiveness of eligible eco-
nomic evaluations in a Brief Economic Commentary.

Methods
Search methods for identification of studies

This review drew on the search strategy developed by
Cochrane Incontinence. We identified relevant trials from
the Cochrane Incontinence Specialized Register. The date of
the last search was February 12, 2018.

Selection of studies

We included randomized and quasi-randomized controlled
trials of PFMT for the treatment of Ul. Two review authors
(CD with LPC or JHS) independently screened the list of
titles and abstracts generated by our search and further
independently assessed the full-text articles or abstracts
for eligibility. Any differences of opinion were resolved by
discussion or involvement of a third party.

Data extraction and management

All included trial data were processed as described
in the Cochrane Handbook for Systematic Reviews of
Interventions.”> Data extraction was undertaken inde-
pendently by two review authors (CD and LPC) and
cross-checked by JHS. Any differences of opinion related
to the data extraction were resolved by discussion. Where
study data were possibly collected but not reported, or
data were reported in a form that could not be used in the
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formal comparisons, further clarification was sought from
the trialists.

Assessment of risk of bias in included studies

We assessed the risk of bias using Cochrane’s ‘Risk of
bias’ assessment tool." Two review authors (CD with LPC)
independently assessed these domains and they were cross-
checked by JHS. Any differences of opinion were resolved
by consensus.

Measures of treatment effect

Analyses were based on available data from all included tri-
als relevant to the comparisons and outcomes of interest.
For trials with multiple publications, only the most up-to-
date or complete data for each outcome were included.
Meta-analysis was undertaken where data were available
from more than one study assessing the same outcome. For
categorical outcomes, we related the numbers reporting an
outcome to the numbers at risk in each group to calculate a
risk ratio (RR) with 95% confidence interval (Cl). For contin-
uous variables, we used means and standard deviations to
calculate a mean difference (MD) with 95% CI.

Subgroup analysis and investigation of
heterogeneity

Analysis within subgroups was used to address the effect of
the type of incontinence on outcome. Because the ratio-
nale for PFMT is different for the two main types of Ul
(stress and urgency), it is plausible to expect a difference
in the outcome of PFMT on the basis of the type of incon-
tinence. The four pre-specified diagnostic subgroups were
trials that recruited women with: SUI, Ul, MUI, and Ul all
types (women could have stress, urgency or MUI, but data
were not reported separately according to these subgroups).
If heterogeneity between trials was sufficiently large, an
investigation to identify its causes was conducted. If het-
erogeneity remained after appropriate investigation, and
possible removal of outlying trials, a random-effects model
rather than a fixed-effect model was used in the meta-
analysis.

Quality of evidence

The Grading of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) approach was employed to
interpret findings'® and the GRADE profiler (GRADEPRO)
allowed us to import data from Review Manager 5.2 (Review
Manager) to create ‘Summary of findings’ tables. These
tables provide outcome-specific information concerning the
overall quality of evidence from studies included in the
comparison, the magnitude of effect of the interventions
examined, and the sum of available data on the outcomes
we considered. The following outcomes were included in
the ‘Summary of findings’ tables: participant perceived
cure; participant perceived cure or improvement; number
of leakage episodes in 24 h; short (up to one hour) pad test

measured as grams of urine, and GRADE A Ul-specific symp-
tom measures; GRADE A Ul-specific QoL measures.

Incorporating economics evidence

A Brief Economic Commentary was developed to summa-
rize the availability and principal findings of the economic
evaluations captured as part of this review. This included
evaluations alongside trials and model based evaluations.
This was carried out in accordance with current guidance.
This commentary focused on the extent to which principal
findings of eligible economic evaluations indicate that an
intervention might be judged favourably (or unfavourably)
from an economic perspective, when implemented in differ-
ent settings. A supplementary search to identify economic
studies was carried out according to the guidelines in
Cochrane Economics Methods."”

Results

Description of studies

The search produced 1299 records, from which 94 poten-
tially relevant full-text articles were retrieved. Fifty-two
reports of 31 trials met the inclusion criteria. See Fig. 1.

Included studies

Ten new trials were added in the update. In total, thirty-
one trials involving 1817 women (933 PFMT, 884 controls)
were included'®“; 27 trials contributed data to the meta-
analysis (1570 women) with four trials containing no usable
data.?%3>4%4 Twenty-one trials contributed to the analy-
sis of primary outcomes,'9-2123,26-34,36,38,39,41,44,46-48 Fyrther
details on the characteristics of the included and excluded
trials are provided in the full version of the Cochrane
review.'

Participants

All the women had Ul. Based on diagnosis, the sub-
groups were: SUl (21 trials),'819:22-30,32,34-36,41,43,45-48 M|
(one trial),® UUI (one trial)?® and a combination of Ul

diagnoses, grouped together here as Ul all types (ten
trialS).20'21'29‘31’33’37'39‘40’42’44

Interventions

Three trials gave no details of the PFMT programme
used.?> %64 Of the 28 remaining trials, 21 stated that a
correct voluntary PFM maximal contraction was confirmed
prior to training using either vaginal, rectal or physi-
cal examination. '8:20,:21,23,24,30,32-40,42,44-48 Fiye trials reported
that participants were taught a voluntary PFM maximal
contraction but did not say how.?2?’-2:3" One trial reported
that participants were instructed by a smartphone app to
identify the correct voluntary PFM contraction, but without
face-to-face interaction with health professionals.'’

The individual characteristics of each exercise
programme including the number of voluntary PFM
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1299 records 0 additional
identified records
through identified
searching the through other
Cochrane sources
Incontinence

Specialised

Register

!

1299 records after ’

duplicates removed

1299 records
screened

1205 records
excluded

39 reports of 33
full-text articles
excluded, with re:
given in the
Characteristics of
excluded studies

94 full-text
articles assessed
for eligibility

52 reports of 31 studies
included in qualitative synthesis
additionally:

@ 2 reports of 2 studies are
detailed in Characteristics
of studies awaiting
classification as the study
manuscripts are in
preparation (Bali 2016;
Zhang 2015);

® one ongoing study
(NCT03097549) detailed

in Characteristics of
ongoing studies.

(Supplementary search for the
BEC: 463 records screened,
identifying one relevant
economic evaluation (Sjostrom
2017), conducted alongside an
already included study
(Asklund 2017). This report
had already been identified by
the search for effectiveness
studies).

45 reports of 27 studies
included in quantitative
synthesis (meta-analysis)

Figure 1 PRISMA study flow diagram.

contractions; duration of hold; duration of rest; number
of sets per day; types of contraction (e.g., maximal,
sustained, fast); body position; and adherence strategies
are detailed in Appendix A (PFMT protocols).

Control interventions included no
treatment’18-21,23~25,27,30,34~38,41~43,45,47 placebo drug44 and
sham electrical stimulation.?® Inactive control treatments
comprised use of an anti-incontinence device,* advice on
incontinence pads,* motivational phone calls once per
month,“ advice on simple lifestyle alterations,*'*° general
education class (cognitive function, osteoporosis and oral
hygiene),?*° refraining from special exercises aiming to
increase muscle strength, to reduce body mass index or
to improve dietary habits?® and access to an educational
pamphlet or advices on Ul.?2:33

Outcomes

Overall there was no consistency in the choice of outcome
measures, by trialists. This limited the possibilities for con-
sidering together the results from individual trials. Four
eligible trials did not contribute any data to the main anal-
yses because they did not report any pre-specified outcome
of interest or they did not report their outcome data in a
usable way (e.g., mean without a measure of dispersion, p
values without raw data or only post-intervention minus pre-
intervention data available).?23>%4 Communication with
the authors was attempted but no responses were received.

Primary outcome measures: symptomatic cure and
symptomatic cure or improvement of Ul at the end
of treatment

Many different scales were used to measure a participant’s
response to treatment, including Likert scales, visual ana-
logue scales, and percent reduction in symptoms. Whatever
the scale, data were included in the formal comparisons
when the trialists stated the number of women who per-
ceived they were cured or improved (as defined by the
trialists) after treatment. Where more than one level of
improvement was reported (e.g., much better and some-
what better), data for the greater degree of improvement
was entered in the comparison. It was thought this was more
likely to capture those who had improvement that was clin-
ically important. As some trial reports did not differentiate
cure from improvement, two measures (cure only, and cure
or improvement) were used so that important data were not
lost. The following definitions were used by the trialists.
Participant reported cure comprised:

no urine loss or ‘dry’?%44;

‘incontinence is now unproblematic’,* and

no leakage in a urinary diary.26:2831

Participant reported cure or improvement was defined as:
much better and somewhat better'%2";

*75% or more perceived improvement’#;

*dry’ or ‘improved’,*? and

‘continent’ or ‘almost continent’.“

Primary outcome measures: symptom and
condition-specific quality of life (QoL) measures

Thirteen trials used GRADE A psychometrically robust ques-
tionnaires for assessment of incontinence symptoms (ICIQ-Ul
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and UDI),19-20:27,30,34,38 the impact of these symptoms on QoL
(ICIQ-LUTSqol, 11Q and 1-QOL),9:20:33,:34.37.39.48 or hoth (King’s
Health Questionnaire).3¢4147

Secondary outcomes

e Longer-term symptomatic cure and improvement after
stopping treatment (six months to one year after
end of treatment; more than one year after end of
treatment)?*3"39;

Satisfaction®446:48;

Need for further treatment*44¢;

Self-efficacy®

Number  of  urinary
19,20,23,32-34,39,44-46,48 .
24 h) 9,20,23,32-34,39, 6, 8’

episodes

leakage (per

e Number of micturitions during the day (frequency) or
night (nocturia)?-22342;

e Pad and paper towel testing short (up to one hour) or
long (24 h) urine loss (grams of urine lost) at the end of
treatmentm’“’3“’36'39’42’46’48;

e Number cured or improved based on pad weights in short
office-based pad test at the end of treatment'®242546,48,

e Other pad or paper towel tests (e.g.: those not reported

as cure, cure and improvement or grams, those reported

at other time points after treatment)'®2"353943,

QoL (not condition specific)?” 4446,

Sexual function or problems*;

Adverse effects32,33,38,39,44,46,48;

Socioeconomic measures'®*%;

Measures of PFM function, '820,21,23,30,34-36,40-42,45-48 anq

Measures of adherence.‘9’23’31‘33’38‘40'43’45’46’48

Risk of bias in included studies

Due to brevity of reporting, it was difficult to assess the
two trials that were published as conference abstracts.?>*
Fifteen of the trials were small, with fewer than 25 women
per comparison group. '821-23:25-27,30,34-39.42 Ten were of mod-
erate size, with around 25-50 per group.#?2831-3341,45-48
The other five allocated more than 50 women per
group.'920:31.40.44 Bidmead et al.** randomized participants
in a 2:1 ratio, with 40 in the PFMT group and 20 as controls.*
Eleven trials, including five recent ones, reported on a pri-
ori power calculation,'?20,23,28,31,33,34,37,39,46,48 Risk of bias
assessment is illustrated in Fig. 2 and fully described in the
complete Cochrane review.

GRADE assessment

The following factors were considered to downgrade the
evidence: limitations in the study design; inconsistency of
results; indirectness of evidence; imprecision, and publica-
tion bias.

Aksac 2003
Asklund 2016
Bertotto 2017
Beuttenmuller 2010
Bidmead 2002
Burgio 1998
Burns 1993
Bo 1999
Carneiro 2010
Castro 2008
Celiker Tosun 2015
Diokno 2010
Ferreira 2014
Firra 2013
Henalla 1989
Henalla 1990
Hofbauer 1990
Kargar Jahromi 2013
Kim 2007
Kim 2011
Kim 2011a
Lagro-Janssen 1991a
Leong 2015
MclLean 2013
Miller 1998
Pereira 2011
Sar 2009
Solberg 2016
Sran 2016

Wells 1999

Yoon 2003

Figure 2
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Effects of interventions
Primary outcome measures

Symptomatic cure of Ul at the end of treatment

Six trials reported data on cure only,262829,31.4446 3| with
wide confidence intervals. All trials found that PFMT women
were more likely to report cure. From the pooled results,
after a PFMT programme women with SUI alone were eight
times more likely to report cure?®282%46 (56% versus 6%; RR
8.38, 95% Cl 3.68-19.07; 4 trials, 165 women; high-quality
evidence; I*=0%); and women with Ul all types were five
times more likely to report cure,?®3"# although with sub-
stantial statistical heterogeneity (35% versus 6%; RR 5.34,
95% ClI 2.78-10.26; 3 trials, 290 women; moderate-quality
evidence; I* = 74%). When using a more conservative random-
effects model the results were maintained, still favouring
PFMT (RR 7.50, 95% Cl 1.03-54.63). Visual inspection of the
forest plot suggested a smaller effect size in Burgio et al.,*
while the effect size appeared similar in the two remaining
trials. A possible explanation of this difference in treat-
ment effect may come from the percentage of women with
urgency symptoms, which was higher in this trial. Refer to
Fig. 3.

Symptomatic cure or improvement of Ul at the end of
treatment

Five trials contributed outcome data for cure or
improvement.'?2':324446 Gimilarly, all five reported that
PFMT was better than control interventions. In trials which
included women with SUI alone,'®324¢ PFMT women were
six times more likely to report cure or improvement than
controls (74% versus 11%; RR 6.33, 95% Cl 3.88-10.33; 3 tri-
als, 242 women; moderate-quality evidence; I* =43%); and
in trials which included women with Ul all types,?"* PFMT
women were twice as likely to report cure or improvement
compared to controls (67% versus 29%; RR 2.39, 95% ClI
1.64-3.47; 2 trials, 166 women; moderate-quality evidence;
I? =0%). Refer to Fig. 3.

Symptom and condition-specific QoL measures

A narrative summary of all Grade A Ul symptoms and
condition-specific QoL measures are presented in the sum-
mary of findings table (Tables 1 and 2). Eight out of nine
different measures of QoL specific to the effect of Ul were
in favour of PFMT in women with SUI, MUl and Ul all types. In
the King’s Health Questionnaire, which measures the impact
of incontinence after treatment, there was considerable
statistical heterogeneity (/2 =76%). When a random-effects
model was used there was no evidence of a difference
between treatment groups, although all trials had the same
direction of effect and their confidence intervals included
clinically important differences favouring the PFMT groups.

Secondary outcome measures

The main secondary outcomes are presented below. More
details and forest plots (when applicable) are presented in
the complete Cochrane review.'

Longer-term symptomatic cure and improvement after
stopping treatment

There was limited information from two low to moderate
quality trials which indicated that Ul cure or improvement
after PFMT seemed to persist (after treatment stopped) for
up to a year in both women with SUI only (54% versus 0%;
RR 27.93, 95% CI 1.75-444.45; 1 trial, 51 women)?* and
those with Ul all types (39% versus 2%; RR 23.78, 95% Cl
3.32-170.49; 1 trial, 82 women).?' The Cls in both trials
were wide and hence these results need further confirma-
tion. One new small trial of good quality indicated that the
benefit of PFMT seemed to persist (after treatment stopped)
for up to a year in women with Ul all types in regards to symp-
toms (MD 38.58 lower, 95% Cl 67.61 lower to 9.55 lower; 48
women) and Ul-specific QoL measures (IIQ long form, MD
41.91 lower, 95% CI 83.20 lower to 0.62 lower; 48 women)*’
Another new trial'® published one year®® and two year®
follow-up reports with data on symptoms (ICIQ-Ul SF) and
Ul-specific QoL (ICIQ-LUTS), however with no control group
comparison.

Satisfaction and need for further treatment

In trials which included women with SUI alone,“® PFMT
women were five times more likely to be satisfied with the
intervention than controls (71% versus 13%; RR 5.32, 95%
Cl 2.63-10.74; 2 trials, 105 women; I?=74%). In the one
trial with women with UUI or MUI, PFMT women were three
times more likely to be satisfied with the intervention than
controls (78% versus 28%; RR 2.77, 95% CI 1.74-4.41; 108
women).** In contrast, two trials reported that more women
needed further treatment in the control groups; one trial in
women with SUI (16% versus 93%; RR 0.17, 95% CI 0.07-0.42;
1 trial, 55 women),“¢ and one in women with Ul all types (14%
versus 76%; RR0.19, 95% CI 0.10-0.36; 1 trial; 106 women).**

Number of urinary leakage episodes (per 24 h)

Women with SUI doing PFMT experienced one fewer leakage
episodes in 24h compared to controls (MD 1.23 lower, 95%
Cl 1.78 lower to 0.68 lower; 7 trials, 432 women; moderate-
quality evidence; [?=73%).1923:32,3445,46,48 Gimilarly, those
with UUI (MD 1.83 lower, 95% Cl 2.65 lower to 1.01 lower;
1 trials, 12 women; low quality evidence)?* and Ul all types
(MD 1.00 lower, 95% Cl 1.37 lower to 0.64 lower; 4 trials, 349
women; moderate-quality evidence; I? =28%)?0:33:3%4 expe-
rienced about one fewer leakage episode per 24 h compared
to controls. For women with UUI one recent trial?® reported
a greater reduction in the number of leakage episodes with
PFMT in comparison with inactive control (MD 1.83 lower,
95% ClI 2.65 lower to 1.01 lower; 12 women; low-quality
evidence).

Number of micturitions during the day (frequency)

One small trial reported on number of micturitions per day
for SUI (21 women) and UUI (12 women) separately, without
evidence of a difference between groups.? In three trials,
PFMT women with all types of Ul reported about two fewer
micturitions per day than controls (MD 2.32 lower, 95% CI
3.21 lower to 1.43 lower; 3 trials, 187 women; /% = 0%).20-21-42
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1 Participant perceived cure

PFMT Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Stress urinary incontinence
Hofbauer 1990 7 1" 0 10 9.4% 13.75[0.88, 213.65] — =
Bo 1999 14 25 1 30 16.3% 16.80[2.37, 119.04] — &
Kim 2011a 7 13 1 11 19.5%  5.92[0.86, 41.03] )
Kim 2007 18 33 3 32 54.8%  5.82[1.90, 17.86] —i—
Subtotal (95% Cl) 82 83 100.0%  8.38[3.68, 19.07] L 4
Total events 46 5
Heterogeneity: Chi? = 1.14, df =3 (P = 0.77); I = 0%
Test for overall effect: Z = 5.06 (P < 0.00001)
1.1.2 Urgency urinary incontinence
Subtotal (95% Cl) 0 0 Not estimable
Total events 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.1.3 Mixed urinary incontinence
Subtotal (95% CI) 0 0 Not estimable
Total events 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.1.4 Urinary incontinence (all types)
Kim 2011a 5 22 0 23 5.1% 11.48 [0.67, 196.07] T
Kim 2011b 26 59 1 61 10.3% 26.88[3.77, 191.79] e —
Burgio 1998 19 63 8 62 84.6% 2.34 [1.11,4.94] ’.’
Subtotal (95% Cl) 144 146 100.0%  5.34[2.78, 10.26] L 2
Total events 50 9
Heterogeneity: Chi? = 7.56, df = 2 (P = 0.02); I = 74%
Test for overall effect: Z = 5.02 (P < 0.00001)

0.001 01 1 10 1000
i Favours control  Favours PEFMT
Test for subaroup differences: Chi? = 0.71, df = 1 (P = 0.40), I? = 0%
2 Participant perceived cure or improvement after treatment
PFMT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.2.1 Stress urinary incontinence
Asklund 2017 56 61 12 60 86.4%  4.59[2.75,7.66) E B
Bo 1999 12 25 | 30 6.5% 14.40[2.01, 103.23]
Lagro-Janssen 1991a 20 33 1 33  7.1% 20.00 [2.85, 140.51]
Subtotal (95% CI) 119 123 100.0%  6.33[3.88, 10.33] <>
Total events 88 14
Heterogeneity: Chi? = 3.52, df =2 (P = 0.17); I? = 43%
Test for overall effect: Z = 7.38 (P < 0.00001)
1.2.2 Urgency urinary incontinence
Subtotal (95% Cl) 0 0 Not estimable
Total events 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.2.3 Mixed urinary incontinence
Subtotal (95% Cl) 0 0 Not estimable
Total events 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.2.4 Urinary incontinence (all types)
Burgio 1998 46 63 20 62 85.7% 2.26 [1.53, 3.35] .‘
Diokno 2010 12 23 3 18  14.3% 3.13[1.04, 9.45] s
Subtotal (95% CI) 86 80 100.0% 2.39 [1.64, 3.47] <&
Total events 58 23
Heterogeneity: Chi? = 0.30, df = 1 (P = 0.58); I = 0%
Test for overall effect: Z = 4.57 (P < 0.00001)
0.01 0.1 10 100

Test for subaroup differences: Chi? = 9.62, df = 1 (P = 0.002), I* = 89.6%

Figure 3
treatment, placebo or control.

Short pad tests (up to one hour)

Women with SUI in the PFMT groups lost significantly less
urine in short (up to 1h) pad tests; the comparison showed
considerable heterogeneity but the finding still favoured

Favours control Favours PFMT

Forest Plot for cure (top) and cure and improvement (bottom) comparing pelvic floor muscle training (PFMT) versus no

PFMT if a random-effects model was used (MD 9.71 grams
lower, 95% Cl 18.92 lower to 0.50 lower; 4 trials, 185 women;
12 =78%).3436:46.4¢ For women with Ul all types, PFMT groups
also reported less urine loss on short pad tests than controls
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Table 1 Summary of findings for women with stress urinary incontinence.
Outcomes Anticipated absolute effects’ Relative effect No. of Certainty of Comments
(95% Cl) (95% Cl) participants the evidence
(studies) (GRADE)
Risk with no Risk with PFMT
treatment,
placebo or
control
Participant 60 per 10002 505 per 1000 RR 8.38 165 (4 RCTs) @©@®®® HIGH °
perceived cure (222-1000) (3.68-19.07)
after treatment
Treatment
duration: 3 to 6
months
Participant 114 per 1000 @ 720 per 1000 RR 6.33 242 3 RCTs) @®d0O
perceived cure or (442-1000) (3.88-10.33) MODERATE ¢4
improvement after
treatment
Treatment
duration: 3-6
months
Number of leakage  The mean The mean - 432 (7 RCTs) @O
episodes in 24h number of number of MODERATE
assessed with: leakage leakage e.f,ghi
bladder diary episodes in 24h  episodes in 24 h
Treatment ranged from in the
duration: 8 1.07-3.61 intervention
weeks-6 months episodes group was 1.23
episodes lower
(1.78 lower to
0.68 lower)
Short (up to one The mean short  The mean short - 185 (4 RCTs) &®dO
hour) pad test (up to one (up to one MODERATE "3k
measured as grams  hour) pad test hour) pad test
of urine Treatment  measured as measured as
duration: 6 weeks grams of urine grams of urine
to 6 months ranged from in the
3.64-38.70g intervention
group was
9.71g lower
(18.92 lower to
0.5 lower)
GRADE A Three different Grade A (7 RCTs) Sl @)
Ul-specific psychometrically robust MODERATE
symptom symptom questionnaires were Hiyie
measures used by trialists including KHQ
Treatment severity domain (3 trials;

duration: 4-12
weeks

n=65), ICIQ-UI (3 trials; n=98)
and UDI (1 trial; n=17).
Patients in the PFMT group
reported significant
improvement in Ul symptoms.
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Table 1 (Continued)

Outcomes Anticipated absolute effects’ Relative effect No. of Certainty of Comments
(95% Cl) (95% Cl) participants  the evidence
(studies) (GRADE)
Risk with no Risk with PEMT
treatment,
placebo or
control
GRADE A Five different Grade A (6 RCTs) OO Low it
Ul-specific QoL psychometrically robust QoL
measures questionnaires were used by
Treatment trialists including KHQ impact
duration: 6 weeks domain (3 trials; n=65), KHQ
to 6 months physical limitation domain (3

trials; n=65); ICIQ-Luts QoL (1
trial; n=60); 11Q (1 trial;
n=17); IQOL (1 trial; n=24).
Patients in the PFMT group
reported significant
improvement in Ul specific QoL
except for the KHQ impact
after treatment, however with
considerable heterogeneity

(P =76%).

PFMT compared to no treatment, placebo or control for stress urinary incontinence in women (SUI).
Patient or population: stress urinary incontinence in women (SUl).
Setting: community-dwelling women.
Intervention: PFMT.
Comparison: no treatment, placebo or control.

" The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).
Cl, confidence interval; RR, risk ratio; MD, mean difference.
GRADE Working Group grades of evidence High certainty: We are very confident that the true effect lies close to that of the estimate of
the effect Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate
of the effect, but there is a possibility that it is substantially different Low certainty: Our confidence in the effect estimate is limited:
The true effect may be substantially different from the estimate of the effect Very low certainty: We have very little confidence in the
effect estimate: The true effect is likely to be substantially different from the estimate of effect.
Explanations.

@ Assumed risk based on number of events.

b Large RR confidence interval in two trials.

¢ Random sequence generation and allocation concealment judge to be high risk in 1/3 trials.3?

d Blinding of outcome assessor judged to be unclear in 1/3 trial, for which the participants filled web-based questionnaires with no
face-to-face interaction with the researcher group.'®

€ Random sequence generation and allocation concealment judge to be high risk in 1/7 trial.3?

f Allocation concealment and incomplete outcome data are unclear in 3/7 trials.23:3445

g Blinding of outcome assessment unclear in 2/7 trials,'>>* and judge to be high risk in 1/7 trial.??

h Baseline comparability judged to be high risk for not for this outcome and in a different sub-group in 1/7 trial (urinary frequency for
the urge incontinent subgroup).??

I Considerable heterogeneity (/2 higher than 75%).

J Random sequence generation is unclear, and blinding of outcome assessment judge to be high risk in 1/4 trial.3®

k" Allocation concealment and incomplete outcome data are unclear in 2/4 trials.3%3¢

! Downgraded for being considered a self-reported measure.

m Random sequence generation, allocation concealment, incomplete data and blinding of outcome assessor unclear for one trial.*’

" Allocation concealment and incomplete outcome data are unclear in one trial.3®

° Unclear for bias except baseline comparability and selective reporting.*'
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Table 2 Summary of findings for women with combined urinary incontinence types.

Outcomes Anticipated absolute effects’ Relative effect  No. of Certainty of Comments
(95% Cl) (95% Cl) participants the evidence
(studies) (GRADE)
Risk with no Risk with PFMT
treatment,
placebo or
control
Participant 62 per 1000 2 329 per 1000 RR 5.34 290 (3 RCTs) CRI@)
perceived cure (171-632) (2.78-10.26) MODERATE b-¢.d
after treatment
Treatment
duration: 8 weeks
to 12 weeks
Participant 288 per 1000 @ 687 per 1000 RR 2.39 166 (2 RCTs) @)
perceived cure or (471-998) (1.64-3.47) MODERATE ¢
improvement after
treatment
Treatment
duration: 6 weeks
to 8 weeks
Number of leakage The mean The mean - 349 (4 RCTs) CEEI@)
episodes in 24 h number of number of MODERATE M}
assessed with: leakage leakage
bladder diary episodes in 24h  episodes in 24h
Treatment ranged from in the
duration: 8 weeks  1.06-2.50 intervention
to 12 weeks episodes group was 1
episodes lower
(1.37 lower to
0.64 lower)
Short (up to one The mean short The mean short - 146 (2 RCTs) @)
hour) pad test (up to one (up to one MODERATE "k
measured as grams  hour) pad test hour) pad test
of urine Treatment measured as measured as
duration: 6 weeks  grams of urine  grams of urine
to 6 months ranged from in the
5.10-8.40¢g intervention
group was
3.72 g lower
(5.46 lower to
1.98 lower)
GRADE A One Grade A psychometrically (1 RCT) @)
Ul-specific robust symptom questionnaire MODERATE &'
symptom was used by one trial (n=63);
measures the UDI. Patient in the PFMT
Treatment group reported significant

duration: 12 weeks

improvement in Ul specific
symptoms.
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Table 2 (Continued)

Outcomes Anticipated absolute effects’ Relative effect  No. of Certainty of Comments
(95% Cl) (95% ClI) participants the evidence
(studies) (GRADE)
Risk with no Risk with PFMT
treatment,
placebo or
control
GRADE A Four different Grade A (4 RCTs) ®dOO LOW
Ul-specific QoL psychometrically robust QoL gi,j,m
measures questionnaires were used by
Treatment trialists including the 11Q short
duration: 6-12 form (2 trials; n=91), the 1IQ
weeks long form (1 trial; n=24); IQOL

(1 trial; n=17). Patient in the
PFMT group reported
significant improvement in Ul
specific QoL.

PFMT compared to no treatment, placebo or control for urinary incontinence in women (all types).

Patient or population: urinary incontinence in women (all types).
Setting: community-dwelling women.

Intervention: PFMT.

Comparison: no treatment, placebo or control.

" The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl). Cl, confidence interval; RR, risk ratio; MD, mean difference.
GRADE Working Group grades of evidence High certainty: We are very confident that the true effect lies close to that of the estimate of
the effect Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate
of the effect, but there is a possibility that it is substantially different Low certainty: Our confidence in the effect estimate is limited:
The true effect may be substantially different from the estimate of the effect Very low certainty: We have very little confidence in the
effect estimate: The true effect is likely to be substantially different from the estimate of effect.

Explanations
@ Assumed risk based on number of events.

Allocation concealment is unclear in 2/3 trials.284

Incomplete outcome data and blinding of outcome assessor judged to be unclear for 2/3 trials.?8:2°

Considerable heterogeneity (/2 higher than 75%).

Baseline comparability judged to be high risk for 1/2 trial, with older participants in the PFMT group.?'

Downgraded for being considered a self-reported measure.

b

c

d

€ Allocation concealment is unclear in 2/2 trials.2!-4*
f

g

h" Allocation concealment is unclear in 1/4 trial.**

I Incomplete outcome data, blinding of participant and personnel, baseline comparability for a different outcome judged to be unclear

in one trial.2°

(PFMT group presenting lower impact on quality of life and higher night-time urinary frequency).
J Blinding of outcome assessor and baseline comparability judged to be high risk in 1 trial (PFMT group older (p=0.06) and presenting

higher impact on quality of life (p=0.06)).33

k Random sequence generation and allocation concealment judge to be unclear in 1/2 trial.*

U Only one trial of a small sample size.

™ High risk for incomplete outcome data and blinding of outcome assessment.>’

(MD 3.72 grams lower, 95% Cl 5.46 lower to 1.98 lower; 2
trials, 146 women; /2 = 0%).20-4?

Sexual function or problems

One trial“® in women with SUI suggested that sexual func-
tion was improved by PFMT, specifically in reduction of urine
leakage during intercourse (RR 0.25, 95% CI 0.6-1.01; 45
women).

Adverse effects

Seven trials specifically mentioned adverse events, with five
not reporting any in the PFMT groups.3*3%444.4 Two tri-
als reported adverse events with PFMT,*23% which were:

worsening of incontinence symptoms after the first two
treatments that disappeared as treatment continued (one
participant),® or pain (one participant), uncomfortable
feeling during exercise (three participants) and ‘not want-
ing to be continuously bothered with the problem’ (two
participants).*?

Socioeconomic measures

At this time, we are only starting to gather data on whether
PFMT is cost-effective. Up until now, only one recent
report’ documented cost-effectiveness through annual
costs per group” (please refer to the brief economic com-
mentary below).
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Measures of adherence

Twelve trials attempted to measure adherence
to home PFMT wusing either exercise or training

diaries,%28,31,33,38-40,43,45,46,48 qr self-reported adherence.
Four trials reported very good to excellent attendance
rates at clinic appointments (70-98%)%%:33:3%4¢ with only
one study reporting attendance on the control group (for
education sessions).*’

Grading of recommendations assessment, development
and evaluation (GRADE) quality of evidence

GRADE summary of findings tables were prepared separately
for women with SUI, for women with UUI and for women
with all types of Ul (SUI, UUI, MUI) at baseline. Refer to
Tables 1 and 2 for women with SUI and Ul all types respec-
tively and to the full in the complete Cochrane review for
women with UUI as up until now, only one study contributed
to this table. Only ‘Participant perceived cure - SUI’ was
rated as high quality evidence using the GRADE approach,
and the strength of all other findings was downgraded based
on evidence quality.

Brief economic commentary

To supplement the main systematic review of the efficacy
of PFM exercises in the treatment of Ul, we identified eco-
nomic evaluations comparing the intervention to a placebo
or a sham control. One cost utility analysis was identified.*
The analysis claimed to adopt a societal perspective over
a one year time horizon. The costs included administration
costs for running the app and lost earnings for the women
while doing the exercises. The development costs for the
application were excluded. The outcomes were expressed
as ICIQ-Ul SF and ICIQ-LUTSqol scores. These scores were
mapped to utility values using a preference-based index.
The authors of the evaluation reported that the application
providing instructions for PFMT was a cost-effective first-line
treatment alternative.

Discussion

Thirty-one trials involving 1817 women were included; 27
trials (1570 women) contributed data to the meta-analysis.
The results were consistent for most of the outcomes,
favouring PFMT over control. The only outcome that was
consistently not different between the experimental and
control conditions was generic QoL (data not reported here
- see full Cochrane review); such measures may not be sen-
sitive enough to pick up changes due to improvement in
ul.

Although we pre-specified four clinical subgroups for
baseline type of Ul (SUI, UUI, MUI, Ul all types) in the analy-
sis, most of the trials reported data on two of them (SUI, Ul
all types). Two small trials included in this update investi-
gated the effect of PFMT versus control in the two remaining
subgroups, one in women with UUI only, and another on
women with MUI only.

As noted in prior version of this systematic review,
some limitations remain. The trials were generally of small
or moderate size, with insufficient detail of participant
selection and a lack of clear description of the PFMT pro-
grammes. There was considerable variation in interventions

used, study populations, and outcome measures. Further,
the exercise regimen in both the clinic-based and home
PFMT programmes was often incompletely reported. It was
difficult to make judgements about the similarities and dif-
ferences between the training programmes, and hence their
potential relative effectiveness. Nevertheless, the more
recent trials reported PFMT exercise regimens, more in line
with the literature on skeletal muscle training theory and
PFM dysfunction, with supervised progressive training pro-
tocols.

Attendance at treatment sessions was generally good,
and women were also motivated to practice their pelvic
floor exercises during the intervention period. However,
adherence was mainly reported in the short-term (dur-
ing the intervention) and mainly for the PFMT groups.
It was, therefore, not possible to assess the interac-
tions between the effect size and the adherence to
treatment.

The information about persistence of benefit in the long-
term was only presented in three trials, and the need for
further treatment such as incontinence surgery or drugs
was scant. Maintaining the effects of randomization in
longer-term follow-up is problematic because it is often
confounded by the offer of treatment to women in the
control arms; however, longer-term follow-up of the whole
cohort would potentially yield some useful data about
duration of treatment effect after supervised treatment
ends.

We did not critically appraise the economic evaluation
and we do not attempt to draw any firm or general conclu-
sions regarding the relative costs or efficiency of the PFMT
interventions. However, this evaluation does provide some
evidence that application based PFMT is a promising strat-
egy for the management of Ul. End users of this review will
need to assess the extent to which methods and results of
the economic evaluation may be applicable or transferable
to their own setting.

Conclusion
Implications for practice

The addition of ten new trials did not change the essential
findings of the prior review. The wider range of popu-
lations, countries and secondary outcomes within these
new trials emphasized the strength of recommendation of
PFMT for women with Ul. For women with UUI treated
with PFMT there is now one report of reduction of urinary
leakage episodes, and for women with MUI treated with
PFMT, there is now one report of better QoL. Of note, in
almost all new included trials, the PFMT protocols were
described in more details, with progressive training based
on exercise physiology. Moreover, Grade A patient reported
symptoms and QoL outcomes, were used more often in line
with recent recommendations.’” Finally, we are starting
to gather data supporting PFMT cost-effectiveness. How-
ever, the limited nature of follow-up beyond the end of
treatment in the majority of the trials means that the long-
term outcomes and cost-effectivess of use of PFMT remain
uncertain.
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Implications for research

There is a need for a pragmatic, well-conducted and
explicitly reported trial comparing PFMT with control to
investigate the longer-term clinical effectiveness and cost-
effectiveness of PFMT for women with symptoms of stress,
urgency, or MUI. Although the quality of recent trials has
improved (choice of outcome, duration of follow-up, report-
ing method and data), most of the data in this review comes
from small to moderate sized trials of moderate method-
ological quality. In planning future research, trialists are
encouraged to consider the following.

e The choice of primary outcomes important to women (uri-
nary outcomes and QoL), the size of a clinically important
effect, and subsequent estimation of sample size.

e Choice and reporting of PFMT exercise programmes,
including details of the number of voluntary PFM contrac-
tions per set, duration of hold, duration of rest, number
of sets per day, body position, types of contractions, and
other recommended exercises.

e The reporting on adherence outcomes and adherence
strategies, including practice of PFM exercises in both the
intervention and control groups.

e The need for further treatment, such as with pessaries,
surgery or drugs.

e The choice and reporting of secondary outcome measures,
e.g. sexual function.

e The duration of follow-up, especially long-term.

e The reporting of formal economic analysis (for example
cost-effectiveness, cost utility).
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