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ABSTRACT

Background

Pelvic floor muscle training (PFMT) is the most commonly used physical therapy treatment for women with stress urinary incontinence
(SUI). It is sometimes also recommended for mixed urinary incontinence (MUI) and, less commonly, urgency urinary incontinence (UUI).

This is an update of a Cochrane Review first published in 2001 and last updated in 2014.

Objectives

To assess the effects of PFMT for women with urinary incontinence (Ul) in comparison to no treatment, placebo or sham treatments, or
other inactive control treatments; and summarise the findings of relevant economic evaluations.

Search methods

We searched the Cochrane Incontinence Specialised Register (searched 12 February 2018), which contains trials identified from CENTRAL,
MEDLINE, MEDLINE In-Process, MEDLINE Epub Ahead of Print, ClinicalTrials.gov, WHO ICTRP, handsearching of journals and conference
proceedings, and the reference lists of relevant articles.

Selection criteria

Randomised or quasi-randomised controlled trials in women with SUI, UUI or MUI (based on symptoms, signs or urodynamics). One arm
of the trial included PFMT. Another arm was a no treatment, placebo, sham or other inactive control treatment arm.

Data collection and analysis

At least two review authors independently assessed trials for eligibility and risk of bias. We extracted and cross-checked data. A third review
author resolved disagreements. We processed data as described in the Cochrane Handbook for Systematic Reviews of Interventions. We
subgrouped trials by diagnosis of Ul. We undertook formal meta-analysis when appropriate.

Main results

The review included 31 trials (10 of which were new for this update) involving 1817 women from 14 countries. Overall, trials were of small-
to-moderate size, with follow-ups generally less than 12 months and many were at moderate risk of bias. There was considerable variation
in the intervention's content and duration, study populations and outcome measures. There was only one study of women with MUI and
only one study with UUI alone, with no data on cure, cure or improvement, or number of episodes of Ul for these subgroups.

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 1
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Symptomatic cure of Ul at the end of treatment: compared with no treatment or inactive control treatments, women with SUl who were in
the PFMT groups were eight times more likely to report cure (56% versus 6%; risk ratio (RR) 8.38, 95% confidence interval (CI) 3.68 to 19.07;
4 trials, 165 women; high-quality evidence). For women with any type of Ul, PEMT groups were five times more likely to report cure (35%
versus 6%; RR 5.34, 95% Cl 2.78 to 10.26; 3 trials, 290 women; moderate-quality evidence).

Symptomatic cure or improvement of Ul at the end of treatment: compared with no treatment or inactive control treatments, women with
SUl who were in the PFMT groups were six times more likely to report cure orimprovement (74% versus 11%; RR 6.33, 95% Cl 3.88 to 10.33;
3 trials, 242 women; moderate-quality evidence). For women with any type of Ul, PEMT groups were two times more likely to report cure
or improvement than women in the control groups (67% versus 29%; RR 2.39, 95% Cl 1.64 to 3.47; 2 trials, 166 women; moderate-quality
evidence).

Ul-specific symptoms and quality of life (QoL) at the end of treatment: compared with no treatment or inactive control treatments, women
with SUI who were in the PFMT group were more likely to report significant improvement in Ul symptoms (7 trials, 376 women; moderate-
quality evidence), and to report significant improvement in Ul QoL (6 trials, 348 women; low-quality evidence). For any type of Ul, women
inthe PFMT group were more likely to report significantimprovement in Ul symptoms (1 trial, 121 women; moderate-quality evidence) and
to report significant improvement in Ul QoL (4 trials, 258 women; moderate-quality evidence). Finally, for women with mixed Ul treated
with PFMT, there was one small trial (12 women) reporting better QoL.

Leakage episodes in 24 hours at the end of treatment: PEMT reduced leakage episodes by one in women with SUI (mean difference (MD)
1.23 lower, 95% Cl 1.78 lower to 0.68 lower; 7 trials, 432 women; moderate-quality evidence) and in women with all types of Ul (MD 1.00
lower, 95% CI 1.37 lower to 0.64 lower; 4 trials, 349 women; moderate-quality evidence).

Leakage on short clinic-based pad tests at the end of treatment: women with SUI in the PFMT groups lost significantly less urine in short
(up to one hour) pad tests. The comparison showed considerable heterogeneity but the findings still favoured PFMT when using a random-
effects model (MD 9.71 g lower, 95% CI 18.92 lower to 0.50 lower; 4 trials, 185 women; moderate-quality evidence). For women with all
types of Ul, PFMT groups also reported less urine loss on short pad tests than controls (MD 3.72 g lower, 95% Cl 5.46 lower to 1.98 lower;
2 trials, 146 women; moderate-quality evidence).

Women in the PEMT group were also more satisfied with treatment and their sexual outcomes were better. Adverse events wererare and, in
the two trials that did report any, they were minor. The findings of the review were largely supported by the 'Summary of findings' tables,
but most of the evidence was downgraded to moderate on methodological grounds. The exception was 'participant-perceived cure' in
women with SUI, which was rated as high quality.

Authors' conclusions

Based on the data available, we can be confident that PFMT can cure or improve symptoms of SUI and all other types of Ul. It may
reduce the number of leakage episodes, the quantity of leakage on the short pad tests in the clinic and symptoms on Ul-specific
symptom questionnaires. The authors of the one economic evaluation identified for the Brief Economic Commentary reported that the
cost-effectiveness of PFMT looks promising. The findings of the review suggest that PFMT could be included in first-line conservative
management programmes for women with Ul. The long-term effectiveness and cost-effectiveness of PFMT needs to be further researched.

PLAIN LANGUAGE SUMMARY

Pelvic floor muscle training for urinary incontinence in women
Review question

We wanted to find out if pelvic floor muscle training (PFMT) helps women with urinary incontinence problems. We did this by comparing
the effects of this training with no treatment, or with any inactive treatment (for example, advice on management with pads). We also
summarised findings on costs and cost-effectiveness.

We searched for clinical trials up to 12 February 2018.
Why is this question important?

Stress incontinence is leaking of urine which cannot be easily controlled (if at all) when performing a physical activity. Physical activities
could include coughing, sneezing, sporting activities or suddenly changing position. Urgency incontinence happens with a sudden, strong
need to urinate. This can often lead to not making it to the toilet in time to urinate, resulting in leakage. Mixed incontinence is where
someone has both stress and urgency incontinence.

PFMT is a programme of exercise to improve pelvic floor muscle strength, endurance, power, relaxation or a combination of these. Itis a
widely used treatment for women with stress, urgency and mixed incontinence.

How did we carry out the review of the evidence?

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 2
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The 31 included trials involved 1817 women from 14 countries. The studies included women with stress, urgency or mixed urinary
incontinence. The women were allocated randomly to either receive or not receive PFMT and the effects were compared. We looked at
whether the condition was 'cured, or 'cured orimproved.' We also looked at symptoms, the effect on quality of life (QoL) and the frequency
and amount of urine lost.

Study funding sources

Eight studies were publicly funded. Three received grants from public and private sources. Two received grants from private sources, while
two studies received no funding. Sixteen studies did not declare their funding sources.

What we found
The quality of the evidence we looked at was mostly moderate, which means we can have some confidence in the results.

Cure of urinary incontinence after PFMT: women with stress urinary incontinence in the PFMT group were, on average, eight times more
likely to report being cured. Women with any type of urinary incontinence in the PEMT group were, on average, five times more likely to
report being cured.

Cure or improvement of urinary incontinence after PFMT: women with stress urinary incontinence in PFMT groups were, on average, six
times more likely to report they were cured or improved. Women with all type of urinary incontinence in the PEMT group were roughly
twice as likely to report they were cured or improved.

Leakage episodes after PFMT: women with stress urinary incontinence and women with all types of urinary incontinence in the PFMT group
had one fewer leakage episode in 24 hours. PFMT appeared to reduce leakage episodes in women with urgency urinary incontinence alone.

For women with stress and all types of urinary incontinence, their incontinence symptoms and QoL were improved in the PFMT groups.
Women were more satisfied with the PFMT treatment, while those in the control groups were more likely to seek further treatment.

Negative side effects of performing PFMT were rare and, in the two trials that did report them, the side effects were minor.

The authors of the one economic evaluation identified for the Brief Economic Commentary reported that the cost-effectiveness of PEMT
looks promising.

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Pelvic floor muscle training compared to control for stress urinary incontinence in women

Pelvic floor muscle training compared to control for stress urinary incontinence in women

Patient or population: women with SUI

Setting: community-dwelling women

Intervention: PFMT

Comparison: no treatment, or inactive control treatments

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of partici- Quality of the Comments
fect pants evidence

Risk Risk with PFMT (95% Cl) (studies) (GRADE)

with no

treat-

ment,

placebo

or con-

trol
Participant-perceived cure after treat- 60 per 505 per 1000 RR 8.38 165 SEPa —
ment 10009 (222 to 1000) (3.68t019.07) (4 RCTs) Highb

Treatment duration: 3-6 months

Participant-perceived cure or improve- 114 per 720 per 1000 RR6.33 242 DBDO —
ment after treatment 10009 (442 to 1000) (3.88t010.33) (3 RCTs) Moderatec.d
Treatment duration: 3-6 months

Number of leakage episodesin 24 hours  The MD 1.23 episodes lower - 432 SDDO -
assessed with: bladder diary mean (1.78 lower to 0.68 lower) (7 RCTs) Modera-
Treatment duration: 8 weeks to 6 months ~ num- teefg.hii

ber of

leakage

episodes

in24

hours

ranged

from

1.07

to 3.61

episodes

Short (up to 1 hour) pad test measured The MD 9.71 g lower — 185 ®DDO —
as grams of urine mean (18.92 lower to 0.5 lower) (4 RCTs) Moderatei:j-k
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Treatment duration: 6 weeks to 6 months  short
(up to
1 hour)
pad test
mea-
sured as
grams
of urine
ranged
from
3.64to
38.70 g

GRADE A Ul-specific symptom measures = 3 different Grade A psychometrically robust symptom — (7 RCTs) Tl IO) —
questionnaires were used by trialists including KHQ Modera-
Treatment duration: 4-12 weeks severity domain (3 trials; n = 65), ICIQ-UI Short Form telm,n,0
(3 trials; n =98) and UDI (1 trial; n = 17). Participants in
the PFMT group reported significant improvement in Ul

symptoms.
GRADE A Ul-specific QoL measures 5 different Grade A psychometrically robust QoL ques- — (6 RCTs) BPOO —
tionnaires were used by trialists including KHQ impact Lowi!

Treatment duration: 6 weeks to 6 months  domain (3 trials; n = 65), KHQ physical limitation domain
(3 trials; n =65); ICIQ-LUTSqol (1 trial; n = 60); 11Q (1 tri-
al; n=17); 1-QOL (1 trial; n = 24). Participants in the PFMT
group reported significant improvement in Ul-specific
QoL except for the KHQ impact after treatment; howev-
er with considerable heterogeneity (I> = 76%).

*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% ClI).

Cl: confidence interval; 1-QOL: Incontinence of Quality of Life questionnaire; ICIQ-LUTSqol: ICIQ Lower Urinary Tract Symptoms Quality of Life; ICIQ-UI Short Form: Incon-
tinence Modular Questionnaire Urinary Incontinence Short Form; 11Q: Incontinence Impact Questionnaire; KHQ: King's Health Questionnaire; MD: mean difference; PFMT:
pelvic floor muscle training; QoL: quality of life; RCT: randomised controlled trial; RR: risk ratio; SUI: stress urinary incontinence; UDI: Urinary Distress Inventory; Ul: urinary
incontinence.

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: 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 sub-
stantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aAssumed risk based on number of events.
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bLarge RR and confidence interval in two trials.

¢Random sequence generation and allocation concealment at high risk in one trial (Lagro-Janssen 1991a).

dBlinding of outcome assessor unclear in one trial, for which the participants filled web-based questionnaires with no face-to-face interaction with the researcher group (Asklund
2017).

eRandom sequence generation and allocation concealment at high risk in one trial (Lagro-Janssen 1991a).

fAllocation concealment and incomplete outcome data unclear in three trials (Burns 1993; Firra 2013; McLean 2013).

9Blinding of outcome assessment unclear in two trials (Asklund 2017; McLean 2013), and at high risk in one trial (Firra 2013).

hBaseline comparability at high risk in one trial, but not for this outcome and not for this subgroup (urinary frequency for the urge incontinent subgroup only, Firra 2013).
iConsiderable heterogeneity (1> higher than 75%).

JRandom sequence generation unclear, and blinding of outcome assessment at high risk in one trial (Pereira 2011).

kAllocation concealment and incomplete outcome data unclear in two trials (McLean 2013; Pereira 2011).

IDowngraded for being considered a self-reported measure.

mMRandom sequence generation, allocation concealment, incomplete data and blinding of outcome assessor unclear for one trial (Carneiro 2010).

nAllocation concealment and incomplete outcome data unclear in one trial (Pereira 2011).

oUnclear for bias except baseline comparability and selective reporting (Beuttenmuller 2010).

Summary of findings 2. Pelvic floor muscle training compared to control for urinary incontinence (all types) in women

Pelvic floor muscle training compared to control for urinary incontinence (all types) in women

Patient or population: women with Ul (all types)
Setting: community-dwelling women
Intervention: PFMT

Comparison: no treatment, placebo or control

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of partici- Quality of the Comments
fect pants evidence
Risk with no treatment, Risk with PFMT (95% CI) (studies) (GRADE)
placebo or control
Participant-perceived cure = 62 per 10007 329 per 1000 RR5.34 290 e —
after treatment (171 to 632) (2.78t010.26) (3 RCTs)a Moderatebc.d
Treatment duration: 8-12
weeks
Participant-perceived 288 per 10004 687 per 1000 RR2.39 166 ©ODO —
cure or improvement after (471 to 998) (1.64 t0 3.47) (2 RCTs)a Moderates:f.g

treatment
Treatment duration: 6-8
weeks
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Number of leakage The mean number of leak- MD 1 episode lower — 349 B30 —
episodes in 24 hours age episodes in 24 hours (1.37 lower to 0.64 lower) (4 RCTs) Moderatehi)l
assessed with: bladder diary = ranged from 1.06 to 2.50

Treatment duration: 8-12

weeks

Short (up to 1 hour) pad The mean short (up to 1 MD 3.72 g lower — 146 ere) —
test measured as grams of  hour) pad test measured as (5.46 lower to 1.98 lower) (2 RCTs) Moderatei.i

urine grams of urine ranged from

Treatment duration: 6 5.10gto8.40¢g

weeks to 6 months

Kieaqi (JF)
aueayrory \

GRADE A Ul-specific symp- 1 Grade A psychometrically robust symptom questionnaire was used — (LRCT) DBDO —
tom measures by 1 trial (n = 63); the UDI. Participant in the PEMT group reported sig- Moderateg:i.k

nificant improvement in Ul-specific symptoms.
Treatment duration: 12
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weeks
GRADE A Ul-specific QoL 4 different Grade A psychometrically robust QoL questionnaires were — (4 RCTs) P00 —
measures used by trialists including the 11Q short form (2 trials; n = 91), the 11Q Lows:i,l,m
] long form (1 trial; n = 24); I-QOL (1 trial; n = 17). Participant in the PFMT
Trealzment duration: 6-12 group reported significant improvement in Ul-specific QoL.
weeks

*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; I-QOL: Incontinence of Quality of Life questionnaire; 11Q: Incontinence Impact Questionnaire; KHQ: King's Health Questionnaire; MD: mean differ-
ence; PFMT: pelvic floor muscle training; QoL: quality of life; RCT: randomised controlled trial; RR: risk ratio; UDI: Urinary Distress Inventory; Ul: urinary incontinence.

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: 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 sub-
stantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

dAssumed risk based on number of events.

bAllocation concealment unclear in two trials (Burgio 1998 which was the biggest trial, and in Kim 2007).
¢Incomplete outcome data and blinding of outcome assessor unclear for two trials (Kim 2007; Kim 2011a).
dConsiderable heterogeneity (12 higher than 75%).

€Allocation concealment unclear in both trials (Burgio 1998; Diokno 2010).

fBaseline comparability at high risk for one trial, with older participants in the PFMT group (Diokno 2010).
9Downgraded for being considered a self-reported measure.

hAllocation concealment unclear in one trial (Burgio 1998).
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iincomplete outcome data, blinding of participant and personnel, baseline comparability for a different outcome unclear in Celiker Tosun 2015 (PFMT group presenting lower

impact on quality of life and higher night-time urinary frequency).

JRandom sequence generation and allocation concealment unclear in one trial (Yoon 2003).

kOnly one trial of a small sample size.

[Blinding of outcome assessor and baseline comparability at high risk in one trial (PFMT group older (P =0.06) and presenting higher impact on quality of life (P = 0.06); Leong 2015).

MHigh risk for incomplete outcome data and blinding of outcome assessment (Sar 2009).

Summary of findings 3. Pelvic floor muscle training compared to control for urgency urinary incontinence in women

Pelvic floor muscle training compared to control for urgency urinary incontinence in women

Patient or population: UUl in women
Setting: community-dwelling women
Intervention: PFMT

Comparison: no treatment, placebo or control

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of participants Quality of the Comments
fect (studies) evidence

Risk with no treatment,  Risk with PFMT  (95%Cl) (GRADE)

placebo or control
Participant-perceived cure after treatment — — — (0 studies) — —
Participant-perceived cure or improve- — — — (0 studies) — —
ment after treatment
Number of leakage episodes in 24 hours The mean number of leak-  MD 1.83 episodes  — 12 BPOO —
assessed with: bladder diary age episodes in 24 hours lower (1LRCT) Lowa;b
Treatment duration: 8 weeks was 2.60 (2.65 lower to

1.01 lower)

Short (up to 1 hour) pad test measured as — — — (0 studies) — —
grams of urine
GRADE A Ul-specific symptom measures — — (0 studies) — —
GRADE A Ul-specific QoL measures — — (0 studies) — —

*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; MD: mean difference; PFMT: pelvic floor muscle training; QoL: quality of life; RCT: randomised controlled trial; Ul: urinary incontinence; UUI: ur-

gency urinary incontinence.
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GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: 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 sub-
stantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aBlinding of outcome assessor and baseline comparability for a different outcome at high risk (urinary frequency higher for the PFMT group, Firra 2013).
bBlock randomisation not properly specified, and allocation concealment and attrition bias unclear (Firra 2013).
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BACKGROUND

Description of the condition
Urinary incontinence

Urinary incontinence (Ul)isacommon problem amongadults living
in the community. It is more frequent in women, increasing with
age, and is particularly common among those in residential care
(Hunskaar 2002). Estimates of prevalence are influenced by the
definition of incontinence, the sample population and the format
of questions about incontinence. In addition, figures are unlikely
to reflect the true scope of the problem because embarrassment
and other factors may lead to under-reporting. Estimates of the
prevalence of Ul in women vary between 25% to 45% in most
studies (Milsom 2013). Data from the widely cited EPINCONT study
of Ul in women (27,936 Norwegian women) suggest a gradual
increase in prevalence with age to an early peak prevalence around
midlife (50 to 54 years), which coincides with menopause, followed
by a slight decline or stabilisation until about 70 years of age,
when the prevalence begins to rise steadily (Hannestad 2000).
Pregnancy, labour and vaginal delivery (versus caesarean section)
are significant risk factors for later Ul, but the strength of this
association diminishes substantially with age (Milsom 2013).

Isolated stress urinary incontinence (SUI) accounts for half of all
Ul, with most studies reporting 10% to 39% prevalence. With few
exceptions, mixed urinary incontinence (MUI) is the next most
common, with most studies reporting 7.5% to 25% prevalence.
Isolated urgency urinary incontinence (UUI) is uncommon, with
1% to 7% prevalence (Milsom 2013). 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. The definitions of the different types of Ul
given below are those of the International Continence Society
(Haylen 2010).

Not only is Ul a serious medical condition in that it can lead
to perineal rash, pressure ulcers and urinary tract infections
(Resnick 1989), it is also an undeniable social problem, creating
embarrassment and negative self-perception (Papanicolaou 2005).
Ul reduces both social interactions and physical activities (Resnick
1989), and is also associated with poor self-rated health (Johnson
1998), impaired emotional and psychological well-being (Coyne
2012), and impaired sexual function (Sen 2006). In the medium-
or long-term, women with Ul often find themselves isolated and
relatively inactive (Fantl 1996). Moreover, Ul in older women
doubles the risk of admission to a nursing home, independent
of age or the presence of comorbid conditions (Hunskaar 1991).
Current estimates of the costs of Ul are not available. In 1995, the
costs of Ul in women was estimated at USD 12.4 billion in the US,
suggesting that its economic burden is considerable (Wilson 2001).

Stress urinary incontinence

If a woman reports involuntary urine leakage with physical
exertion or a clinician observes urine leakage at the same time
as the exertion, this is called SUI. When urodynamic studies
demonstrate involuntary loss of urine during increased intra-
abdominal pressure, but the leakage is not accompanied by a
contraction of the detrusor muscle (bladder smooth muscle), this
is called urodynamic SUI (Haylen 2010). SUI is likely to be due
to anatomical defects in the structures that support the bladder
and urethra, resulting in suboptimal positioning of these structures

at rest or on exertion, or dysfunction of the neuromuscular
components that help control the urethral sphincter or urethral
pressure. As a result, the bladder outlet (urethra) is not closed off
properly during exertion, which results in leakage.

Urgency urinary incontinence

The symptom of UUI is present when a woman reports involuntary
leakage associated with or immediately preceded by a sudden,
compelling need to void (urgency). 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 thatis difficult to defer. UUl usually results from an involuntary
increase in bladder pressure due to the contraction of the detrusor
muscle. If there is a known neurological cause for the detrusor
muscle dysfunction, this is called neurogenic detrusor overactivity.
If the cause is not known, the condition is called idiopathic detrusor
overactivity.

Mixed urinary incontinence

Many women have symptoms or signs of both SUI and UUI, and
urodynamic studies sometimes reveal that urine leakage results
from a combination of urodynamic SUI and detrusor overactivity.
When women have either or both symptoms and signs of SUI and
UUl, this is called MUL.

Description of the intervention
Treatment of urinary incontinence

A wide range of treatments have been used in the management
of Ul, including conservative interventions (such as physical
therapies, lifestyle interventions, behavioural training and anti-
incontinence devices), pharmaceutical interventions and surgery.
This review will focus on one of the physical therapies, specifically
pelvic floor muscle training (PFMT).

Pelvic floor muscle training

PFMT has been part of exercise programmes in Chinese Taoism
for over 6000 years (Chang 1984). It first entered modern medicine
in 1936, when a paper describing tensing and relaxing of the
pelvic floor muscles introduced the use of PFMT as a prevention
and treatment option for urinary and faecal incontinence to the
British physiotherapy profession (Morris 1936). However, PFMT as
a treatment for SUI did not become widespread until after the
mid-1900s when American gynaecologist Arnold Kegel reported on
the successful treatment of 64 cases of female SUI using pelvic
floor muscle exercises with a pressure biofeedback perineometer
(Kegel 1948). More recently, PFMT was defined by an international
standardisation committee as an exercise to improve pelvic floor
muscle strength, endurance, power, relaxation or a combination of
these parameters (B 2017).

How the intervention might work

Biological rationale for pelvic floor muscle training for stress
and mixed urinary incontinence

The biological rationale is two-fold. First, an intentional, effective
pelvic floor muscle contraction (lifting the pelvic floor musclesin a
cranial and forward direction) prior to and during effort or exertion
clamps the urethra and increases urethral pressure, preventing
urine leakage (DelLancey 1988). Ultrasonography and magnetic
resonance imaging (MRI) studies have demonstrated the cranial
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and forward movement of the pelvic floor muscles during active
contraction and the resulting impact on the urethral position,
which supports this rationale (Bg 2001). Miller 1998 named this
counter-balancing pelvic floor muscle contraction prior to a cough
as the 'knack' and assessed its effectiveness in a randomised
controlled trial (RCT). They demonstrated that a voluntary pelvic
floor muscle contraction (VPFMC) before or during coughing can
reduce leakage after only one week of training. Other published
research, employing the term 'pelvic floor muscle functional
training,' recommends precontracting the pelvic floor muscles not
only during a cough but for any daily task that results in increased
intra-abdominal pressure (Carriére 2006). Thus, research suggests
that the timing of a pelvic floor muscle contraction might be an
important factor in the maintenance of Ul.

However, the optimal strength required to clamp the urethra and
prevent urine leakage has not yet been determined. In healthy
continent women, activation of the pelvic floor muscles before or
during physical exertion seems to be an automatic response that
does not require conscious effort (Peschers 2001). There is some
evidence that this pelvic floor muscle 'reflex' contraction is a feed-
forward loop and might precede a bladder pressure rise by 200
ms to 240 ms (Constantinou 1982). For women with Ul, learning to
rapidly perform a strong, well-timed pelvic floor muscle contraction
may actively prevent urethral descent during an intra-abdominal
rise in pressure (Bg 1995).

Second, the bladder neck receives support from strong, toned
pelvic floor muscles (resistant to stretching), limiting its downward
movement during effort and exertion, and thus preventing urine
leakage (Bo 2004). Bg 2004 suggests that intensive strength training
may build up the structural support of the pelvis by permanently
elevating the levator plate to a higher position inside the pelvis
and by enhancing the hypertrophy and stiffness of its connective
tissues. In line with, and supporting this hypothesis, differences
in the anatomical position of the pelvic floor muscles have been
demonstrated between women with and without Ul (Pontbriand-
Drolet 2012). Additionally, dynamometric studies have shown that
women with SUI or MUI demonstrate less pelvic floor muscle
tone, maximal strength, rapidity of contraction and endurance as
compared to continent women (Pontbriand-Drolet 2012).

Further, in an uncontrolled MRI reconstruction study, a significant
reduction in the internal surface area of the levator ani was
observed after PFMT, suggesting an increase in passive stiffness of
the levator ani, which is indicative of the state of pelvic floor muscle
tone (Dumoulin 2007). Griffin 1994, using a pressure probe inside
the vagina, also showed a significant difference in women's pelvic
floor muscle resting pressure three to four weeks after starting
PFMT, and increased resting pressure after PEMT was completed.
Furthermore, Balmforth 2004 reported increased urethral stability
atrest and during effort following 14 weeks of supervised PFMT and
behavioural modifications.

Thus, there is a growing body of evidence to support the rationale
that PFMT improves pelvic floor muscle tone, which may facilitate
more effective automatic motor unit firing of the PFM. This prevents
pelvic floor muscle descent during increased intra-abdominal
pressure, which in turn prevents urine leakage (Bg 2007). Given the
above biological rationale, the objective of PFMT for SUI is usually
to improve the timing (of contraction), strength, endurance and
stiffness of the pelvic floor muscles.

Biological rationale for pelvic floor muscle training for urgency
urinary incontinence

PFMT can also be used in the management of UUI. The biological
rationale is based on Godec's observation that a detrusor muscle
contraction can be inhibited by a pelvic floor muscle contraction
induced by electrical stimulation (Godec 1975). Further, de
Groat 2001 demonstrated that during urine storage there is an
increased pudendal nerve outflow response to the external urethral
sphincter, increasing intraurethral pressure and representing what
he termed a 'guarding reflex' for continence.

Additionally, Morrison 1995 demonstrated that Barrington's
micturition centre excitatory loop switches on when bladder
pressures are between 5 and 25 mmHg, while the inhibitory loop
is predominantly active above 25 mmHg. Inhibition involves an
automatic (unconscious) increase in tone for both the pelvic floor
muscle and the urethral striated muscle. Thus, VPFMC may be used
to control UULI. After inhibiting the urgency to void and the detrusor
contraction, the woman can reach the toilet in time to avoid urine
leakage. However, the number, duration, intensity and timing of
the pelvic floor muscle contraction required to inhibit a detrusor
muscle contraction is not known.

Types of pelvic floor muscle training programmes

There is not an absolute dividing line that differentiates strength
from endurance-type exercise programmes. It is common for both
strength and fatigue resistance to improve in response to an
exercise programme, although one may be affected more than
another. Characteristic features of strength training include low
numbers of repetitions with high loads, where ways to increase
load include increasing the amount of voluntary effort with
each contraction and performing exercise with and then against
gravity. Endurance training is characterised by high numbers
of repetitions or prolonged contractions with low-to-moderate
loads. Behavioural training to improve co-ordination and urge
suppression usually involves the repeated use of VPFMC in
response to a specific situation, for example VPFMC prior to cough,
and VPFMC with the sensation of urgency.

Why it is important to do this review

Many women are referred for PFMT on the basis of symptoms or
clinical signs of stress, urgency or mixed Ul. There is currently no
consensus about the need for urodynamic investigations before
PFMT (Clement 2013), but a single RCT indicated that there was
no evidence of a difference in the conservative treatment outcome
if the referral was made on the basis of symptom diagnosis or
urodynamics (Ramsay 1995). The sensitivity and specificity of
urodynamic diagnosis seems variable depending on the expertise
of the investigator, the scope of testing and the dysfunction being
investigated. For these reasons, we included diagnoses based on
symptoms, signs and urodynamic investigations in this review.

This is an update of Dumoulin 2014, which was first published in
2001 and last updated in 2014. This review investigates whether
PFMT is an effective treatment in the management of female stress,
urgency and mixed Ul compared to no treatment, placebo, sham
or control treatments. Women place high value on the resolution
of symptoms associated with Ul. Johannesson 1997 estimated the
willingness to pay for a 50% reduction of symptoms in a group of
women with Ul. The mean willingness to pay for a 50% reduction
in symptoms was GBP 89 per month (SEK 1030 in 1997). Due to
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the chronic and long-standing nature of Ul, knowing the costs and
benefits of PFMT isimportant and will provide valuable information
to decision makers.

Other reviews regarding Ul in women and PFMT address whether:

« one type of PFMT is better than another (Hay-Smith 2011),
or whether feedback or biofeedback has a role to play
(Herderschee 2011);

o PFMT is better than other treatments (e.g. other physical
therapies, medication and surgery) (protocol by Lins 2014); and

« if the addition of PFMT to other therapies adds benefit (Ayeleke
2015).

A separate review considers the role of PFMT in the treatment
and prevention of urinary and faecal incontinence related to
childbirth (Woodley 2017). An Overview of Cochrane systematic
reviews is underway and aims to consider the role of conservative
interventions for Ulin women, one of which is PFMT (McClurg 2016).

Earlier Cochrane Reviews of PFMT (Dumoulin 2010; Dumoulin
2014; Hay-Smith 2002; Hay-Smith 2006), as well as other
previously published systematic reviews of PFMT (Berghmans
1998; Berghmans 2000; Bg 1996; de Kruif 1996; Fedorkow 1993;
Wilson 1999), are outdated as new trials have been published.
Although these reviews identified several PFMT trials, there
were few data and considerable clinical heterogeneity in the
studies. There is sufficient uncertainty about the effects of PFMT,
particularly the size of effect, to suggest that continuing to update
earlier Cochrane Reviews is warranted.

OBJECTIVES

To assess the effects of PFMT for women with Ul in comparison to no
treatment, placebo or sham treatments, or other inactive control
treatments; and summarise the findings of relevant economic
evaluations.

METHODS

Criteria for considering studies for this review
Types of studies

We included RCTs and quasi-randomised trials (e.g. using
allocation by alternation). Other forms of controlled clinical trials
were excluded.

Types of participants

We included trials of women with Ul and diagnosed as having
SUl, UUI or MUI on the basis of symptoms, signs or urodynamic
evaluation, as defined by the trialists. Trials that recruited men
and women were eligible for inclusion providing demographic and
outcome data were reported separately for women.

We excluded trials of women with Ul whose symptoms might be
duetosignificant factors outside the urinary tract (e.g. neurological
disorders, cognitive impairment, lack of independent mobility
and cancer or radiotherapy). We excluded studies investigating
nocturnal enuresis in women. We excluded studies that specifically
recruited antenatal or postnatal women (childbearing women).
Given the physiological changes of the pregnancy and postpartum
period, it is possible that the effect of PFMT might differ in this
group. PFMT for the prevention and management of Ul in antenatal

and postnatal women is addressed in another Cochrane Review
(Woodley 2017).

Types of interventions

One arm of all eligible trials included a PFMT programme to
ameliorate symptoms of existing urine leakage. Thus, we excluded
studies including only asymptomatic women doing PFMT for
primary or secondary prevention of Ul. Another arm of the trial
was a no treatment arm, a placebo treatment arm, a sham
treatment arm (e.g. sham electrical stimulation) or an inactive
control treatment arm (e.g. advice on the use of pads).

PFMT was defined as a programme of repeated VPFMC taught
and supervised by a healthcare professional. We considered all
types of PFMT programmes, including using variations in the
purpose and timing of PFMT (e.g. PFMT for strengthening, and
PFMT for urge suppression), different ways of teaching PFMT, types
of contractions (fast or sustained), and number of contractions.

We included trials that combined PFMT with a single episode of
biofeedback (for the purposes of teaching a pelvic floor muscle
contraction) or advice on strategies for symptoms of urgency or
frequency (but without a scheduled voiding regimen characteristic
of bladder training). We excluded trials that combined PFMT with
another conservative therapy (e.g. bladder training, biofeedback,
vaginal cones or electrical stimulation) or drug therapy (e.g. an
anticholinergic drug).

Types of outcome measures

A subcommittee (Outcome Research in Women) of the
Standardisation Committee of the International Continence
Society suggested that research investigating the effect of
therapeutic interventions for women with Ul consider five
outcome categories: the woman's observations (symptoms),
quantification of symptoms (e.g. urine loss), the clinician's
observations (anatomical and functional), quality of life (QoL) and
socioeconomic measures (Lose 1998). One or more outcomes of
interest from each domain were chosen for this review.

The review authors also considered the International Classification
of Function, Disability, and Health (ICF), a World Health
Organization (WHO) initiative describing a conceptual framework
for understanding health and the consequences of health
conditions, when choosing the primary outcomes of interest
for the review (WHO 2002). The framework describes the inter-
relationships between a woman's impairment of body functions
and structures (e.g. pelvic floor muscle dysfunction), limitations in
activity (e.g. avoiding running because of leakage), and restricted
participation (e.g. avoiding social activities with friends and family
because of leakage). Thus, the choice of condition-specific QoL as
one of the primary outcome measures reflects the importance the
authors placed on the effects of incontinence on women's activities
and participation, while a measure of impairment (e.g. of pelvic
floor muscle function) was of secondary importance.

Primary outcomes
Participant-reported measures

« Symptomatic cure of Ul at the end of treatment.

« Symptomatic cure orimprovement of Ul at the end of treatment.

« Symptom- and condition-specific QoL measures (e.g. King's
Health Questionnaire (Kelleher 1997), Incontinence Quality of
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Life (I-QOL) (Donovan 2005), Bristol Female Lower Urinary Tract
Symptoms (B-FLUTS) questionnaire (Jackson 1996)).

Secondary outcomes
Participant-reported measures

« Longer-term symptomatic cure and improvement (six months to
one year after end of treatment; more than one year after end of
treatment).

« Satisfaction.

« Need for further treatment (e.g. need of aids, surgery, drugs,
PFMT).

« Self-efficacy (e.g. Ul-specific self-efficacy scale (Tannenbaum
2009), or PFMT-specific self-efficacy scales (Broome 2003)).

Participant-reported quantification of symptoms

« Number of urinary leakage episodes (in 24 hours).
« Number of micturitions during the day (frequency).
« Number of micturitions during the night (nocturia).

Clinicians' measures
« Pad and paper towel testing short (up to one hour) or long (24
hours) urine loss (grams of urine lost) at the end of treatment.

« Number cured orimproved based on pad weights in short clinic-
based pad test at the end of treatment.

« 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).

Quality of life (not condition specific)
« General health status measures (e.g. Short Form-36 (Ware
1993)).

« Psychosocial outcome measures (e.g. Hopkins Symptoms
Checklist for psychological distress (SCL-90-R) (Derogatis 1974),
Hospital Anxiety and Depression Scale (HADS) (Zigmond 1983)).

« Sexual function or problems (e.g. leakage during intercourse,
impact on sexual function).

Adverse effects

« Adverse effects (e.g. discomfort, soreness, pain, bleeding).

Measures of likely moderator variables
Measures of pelvic floor muscle function

« Digital evaluation.

o Pelvic floor muscle dynamometry.

« Pelvic floor muscle electromyography.
« Vaginal squeeze pressure.

« Perineal ultrasound.

Measure of adherence
« Number of study participants attending or completing
treatment sessions.

« Number of study participants performing PFMT or adherence to
home and clinic-based PFMT.

« Number of contractions completed per session, day or week.

Main outcomes for 'Summary of findings' tables

In accordance with guidance in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011), we selected
the following outcomes for inclusion in the 'Summary of findings'
tables:

« participant-reported symptomatic cure of Ul at the end of
treatment;

« participant-reported symptoms of cure or improvement of Ul at
the end of treatment;

« symptom and condition-specific QoL measures (Grade A Ul-
specific symptoms and QoL measures);

« number of urinary leakage episodes (in 24 hours); and

« short (up to one hour) pad test measured as grams of urine at
the end of treatment.

Search methods for identification of studies

This review drew on the search strategy developed by Cochrane
Incontinence. There were no language or other restrictions on any
of the searches described below.

Electronic searches

We identified relevant trials from the Cochrane Incontinence
Specialised Register. For more details of the search methods
used to build the Specialised Register, please see the Group's
webpages where details of the Register's development (from
inception) and the most recent searches performed to populate
the Register can be found. To summarise, the Register contains
trials identified from the Cochrane Central Register of Controlled
Trials (CENTRAL), MEDLINE, MEDLINE In-Process, MEDLINE Epub
Ahead of Print, ClinicalTrials.gov, WHO ICTRP, UK Clinical Research
Network Portfolio, and handsearching of journals and conference
proceedings. Many of the trials in the Cochrane Incontinence
Specialised Register are also contained in CENTRAL.

The date of the last search was 12 February 2018.

The terms used to search the Cochrane Incontinence Specialised
Register are given in Appendix 1.

We performed additional searches for the Brief Economic
Commentary (BEC) in the following databases:

o MEDLINE on OvidSP (1946 to week 4 July 2018) searched on 2
August 2018;

« Embase on OvidSP (1974 to week 31 2018) searched on 2 August
2018;

« NHS Economic Evaluation Database (NHS EED) on the Centre for
Reviews and Dissemination website searched on 3 August 2018.

The search strategies used for the BEC are given in Appendix 2.

Searching other resources

We cross-referenced relevant conference abstracts identified
from the Cochrane Incontinence Specialised Register search to
determine if a full-length report had been published. We sought
additional trials from the reference lists of included trials.
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Data collection and analysis
Selection of studies

Two review authors (CD with LPC or JHS) independently screened
the list of titles and abstracts generated by our search. We retrieved
full-text articles of potentially relevant studies. We also included
trials for which only abstracts were available. Two review authors

(CD with LPC or JHS) independently assessed the full-text articles
or abstracts for eligibility. We contacted study investigators as
required. We resolved any differences of opinion by discussion or
involvement of a third party. We listed studies formally considered
for the review but excluded, with the reasons given for their
exclusion. The selection process is documented with a PRISMA flow
chart (see Figure 1).
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Figure 1. PRISMA study flow diagram.
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Figure 1. (Continued)
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Data extraction and management

Two review authors (CD and LPC) independently undertook data
extraction, which was cross-checked by a third review author
(JHS). We resolved any differences of opinion related to the
data extraction 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 formal comparisons, we sought further

clarification from the trialists. In addition, where the reported
data were clearly incomplete (i.e. data from abstracts for ongoing
trials), we contacted the trialists for data from the completed trial.
When found, we added data to the extraction sheet. Two review
authors (CD and LPC) performed data entry using Review Manager
5 software (Review Manager 2014). All included trial data were
processed as described in the Cochrane Handbook for Systematic
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Reviews of Interventions (Higgins 2011). One review author (JHS)
cross-checked data entry. We resolved any differences of opinion
related to the data extraction by discussion.

For categorical outcomes, we related the numbers reporting an
outcome to the numbers at risk in each group to derive a risk ratio
(RR) with 95% confidence intervals (Cl). For continuous variables,
we used means and standard deviations (SD) to derive mean
differences (MD) and 95% Cls. We had planned to undertake formal
meta-analysis where appropriate.

Assessment of risk of bias in included studies

We assessed the risk of bias in the included trials using Cochrane's
'Risk of bias' assessment tool (Higgins 2011). This included the
following.

« Random sequence generation (selection bias).

« Allocation concealment (selection bias).

« Blinding of participants and personnel (performance bias).
« Blinding of outcome assessment (detection bias).

« Selective reporting (reporting bias).

« Incomplete outcome data (attrition bias).

« Baseline comparability of the randomised groups.

Baseline comparability was included in the risk of bias assessment
because difference in incontinence severity between groups (for
example) can influence outcomes. This may be even more
important in small trials, where randomisation cannot insure
comparability between groups.

Two review authors (CD and LPC) independently assessed these
domains, which another review author (JHS) cross-checked. Any
differences of opinion were resolved by consensus.

Measures of treatment effect

Analyses were based on available data from all included trials
relevant to the comparisons and outcomes of interest. For trials
with multiple publications, we included only the most up-to-date
or complete data for each outcome. We undertook meta-analysis
where data were available from more than one study assessing the
same outcome. We used a fixed-effect model for calculations of
pooled estimates and their 95% Cls.

For categorical outcomes, we related the numbers reporting an
outcome to the numbers at risk in each group to calculate an RR
with 95% Cl. For continuous variables, we used means and SDs to
calculate an MD with 95% CI. For positive outcomes such as cure,
we altered the labelling of the forest plots. If data to calculate RRs
or MDs were not given, we utilised the most detailed numerical data
available to calculate the actual numbers or means and SDs (e.g.
test statistics, P values).

Unit of analysis issues

The primary analysis was per woman randomised.

Dealing with missing data

Where possible, we analysed the trial data according to the
intention-to-treat principle, that is by the randomised groups, and
irrespective of whether women received treatment according to

their randomised allocation. We did not impute missing outcome
data.

If trials reported sufficient detail to calculate MDs but not enough
information to calculate the associated SD, we assumed the
outcome to have an SD equal to the highest SD from other trials
within the same analysis.

We attempted to obtain missing data from the original trialists.

Assessment of heterogeneity

We assessed heterogeneity between trials by visual inspection of
plots of the data, the Chi? test for heterogeneity and the I? statistic
(Higgins 2011). We defined the thresholds for interpretation of
the I? statistic according to the Cochrane Handbook for Systematic
Reviews of Interventions, considering substantial heterogeneity for
12 values between 50% and 90% and considerable heterogeneity for
12 values higher than 75% (Higgins 2011). We sought and discussed
possible explanations for heterogeneity.

Assessment of reporting biases

In view of the difficulty of detecting and correcting for publication
bias and other reporting biases, we aimed to minimise their
potential impact by ensuring a comprehensive search for eligible
studies and by being alert for duplication of data. With respect to
reporting bias, and more specifically publication bias, we planned
to use the Egger's test where there were more than 10 studies per
subgroup analysis.

Data synthesis

For dichotomous outcomes, we pooled RRs using the Mantel-
Haenszel method. For continuous outcomes, we presented MDs
using inverse variance. We used a fixed-effect model approach in
the meta-analyses in this review except when there was significant
heterogeneity (Chi? test, P less than 0.10), where we used a more
conservative random-effects model.

Subgroup analysis and investigation of heterogeneity

We used subgroup analysis to address the effect of the type
of incontinence on outcome. Because the rationale for PFMT is
different for the two main types of Ul (SUl and UUI), it is plausible to
expect a difference in the outcome of PFMT on the basis of the type
ofincontinence. Itiscommonly believed that PFMT is most effective
for women with SUI and that it may be effective, in combination
with behavioural interventions, for women with MUI. In the past,
PFMT has rarely been the first-choice treatment forwomen with UUI
alone (Dumoulin 2017).

The four prespecified diagnostic subgroups were trials that
recruited women with:

« SUl alone (symptoms, signs, urodynamic stress incontinence);

« UUI alone (symptoms, signs, idiopathic detrusor overactivity
incontinence);

« MUI (symptoms or signs of both SUI and UUI, or idiopathic
detrusor overactivity incontinence with urodynamic SUI); and

« a range of diagnoses of Ul (women could have SUI, UUI or
MUI, but data were not reported separately according to these
subgroups).
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If heterogeneity between trials was sufficiently large, we planned
to conduct an investigation to identify its causes. The investigation
of heterogeneity addressed the populations and interventions in
the individual trials. If heterogeneity remained after appropriate
investigation and possible removal of outlying trials, we planned to
use a random-effects model in the meta-analysis.

Sensitivity analysis

Had sufficient data been available, we planned sensitivity analysis
with respect to trial quality, as there is some evidence that the
adequacy of randomisation (sequence generation and allocation
concealment) may have an impact on the findings of a meta-
analysis (Moher 1998).

'Summary of findings' tables and assessment of the quality of
the evidence

We prepared 'Summary of findings' tables for our main
comparisons and presented the results for the outcomes
prespecified for this purpose in the Types of outcome measures
section.

We adopted the GRADE approach to assess the quality of evidence
related to these outcomes (Guyatt 2013a; Guyatt 2013b). The four
levels of evidence quality were 'high, 'moderate, 'low' or 'very low.'
The following factors were considered for assessing the quality of
evidence: limitations in the study design, inconsistency of results,
indirectness of evidence, imprecision and publication bias.

Incorporating economics evidence

A Brief Economic Commentary was developed to summarise 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 different settings. A supplementary search
to identify economic studies was carried out according to the
guidelines in Cochrane Economics Methods (Shemilt 2011).

RESULTS

Description of studies
Results of the search

The literature search produced 1299 records for screening, from
which we retrieved 94 new potentially relevant full-text articles.
There were 52 reports of 31 studies that met the inclusion criteria
and we excluded 39 reports of 33 studies, with reasons given in
the Characteristics of excluded studies. In addition, two studies
were placed in Studies awaiting classification pending further
information from the trialists (Bali 2016; Zhang 2015), and one
study was placed in Ongoing studies (NCT03097549).

The supplementary search for the BEC produced 463 records
which we screened and found one relevant economic evaluation
(Sjostrom 2017), conducted alongside an included study (Asklund
2017). This report had already been identified by the search for
effectiveness studies.

The flow of literature through the assessment process is shown in
the PRISMA flowchart (see Figure 1).

Included studies

For more details about the trials, see the Characteristics of included
studies.

Of the 31 included trials, four contained no data usable in forest
plots (Bidmead 2002; Ferreira 2014; Miller 1998; Wells 1999), while
27 contributed to forest plots. Twenty-one trials contributed to the
analysis of primary outcomes:

« cure(Bg 1999; Burgio 1998; Hofbauer 1990; Kim 2007; Kim 2011a;
Kim 2011b);

« cure or improvement (Asklund 2017; Bg 1999; Burgio 1998;
Diokno 2010; Lagro-Janssen 1991a; Leong 2015);

« symptom- or condition-specific health measures (Asklund 2017;
Bertotto 2017; Beuttenmuller 2010; Bg 1999; Carneiro 2010;
Castro 2008; Celiker Tosun 2015; Firra 2013; Kargar Jahromi
2013;Leong2015; McLean 2013; Pereira2011; Solberg 2016; Sran
2016).

Seventeen trials had more than two treatment arms (Aksac 2003;
Bertotto 2017; Beuttenmuller 2010; Bidmead 2002; Bg 1999; Burgio
1998; Burns 1993; Castro 2008; Firra 2013; Henalla 1989; Henalla
1990; Hofbauer 1990; Kim 2011a; Pereira 2011; Solberg 2016; Wells
1999; Yoon 1999). Although all comparison groups are listed (see
Characteristics of included studies), only descriptions and data
relating to the PFMT and control arms were given in this review. Of
the 31 included trials, 21 were included in the previous version of
the review (Dumoulin 2014).

Design

All included trials were RCTs except one, which was considered to
be quasi-randomised (Lagro-Janssen 1991a).

Sample sizes

Sample size ranged from 15 to 143 participants per study.

Setting

The settings were single centre in 22 trials (Aksac 2003; Bertotto
2017; Beuttenmuller 2010; Bidmead 2002; Burgio 1998; Burns 1993;
Carneiro 2010; Castro 2008; Celiker Tosun 2015; Ferreira 2014;
Firra 2013; Henalla 1989; Henalla 1990; Hofbauer 1990; Kargar
Jahromi 2013; McLean 2013; Miller 1998; Pereira 2011; Sar 2009;
Solberg 2016; Sran 2016; Yoon 2003), or multi-centre in four trials
(B 1999; Lagro-Janssen 1991a; Leong 2015; Wells 1999). In three
other trials, participants came from a multiples resident register in
the USA (Diokno 2010); a single resident register in Tokyo, Japan
(Kim 2007; Kim 2011a; Kim 2011b); or through a website (Asklund
2017). Fourteen countries contributed studies to this review: USA
(six); Brazil (five); UK, Japan and Turkey (three each); Canada and
Norway (two each); and Austria, China, Iran, Korea, Portugal, The
Netherlands and Sweden (one each).

Participants

All the women in the included studies had Ul. Fifteen trials
diagnosed the type of Ul based on symptoms or signs, or both. Of
these:
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« seven included only women with SUI (Asklund 2017; Bertotto
2017; Ferreira 2014; Kargar Jahromi 2013; Kim 2007; Miller 1998;
Pereira 2011);

« seven included women with all types of Ul (Diokno 2010; Kim
2011a; Kim 2011b; Leong 2015; Sar 2009; Sran 2016; Yoon 2003);
and

« oneincluded women with SUI or MUI (Wells 1999).
Thirteen trials reported urodynamic diagnoses:

« eight included women with urodynamic SUI only (Aksac 2003,
Bidmead 2002; Bg 1999; Carneiro 2010; Castro 2008; Henalla
1989; Henalla 1990; Hofbauer 1990);

« one included women with detrusor overactivity incontinence
with or without urodynamic SUl and 51% had MUI (Burgio 1998);

« one included women with urodynamic SUI with or without
detrusor overactivity incontinence, but the proportion with
mixed symptoms was small (9%) (Burns 1993);

« oneincluded women with urodynamic SUl and MUI, with 54% of
the participants having mixed symptoms (Celiker Tosun 2015);

« oneincluded women with SUI, UUI or MUI, although a subset of
data was available for women with urodynamic SUI only (Lagro-
Janssen 1991a); and

« oneincluded women with symptoms of SUl or MUl and excluded
those with detrusor instability (McLean 2013).

For the other three trials, one included women with all types of Ul
diagnosed by symptoms or urodynamics (Firra 2013), and two were
unclear about the diagnosis method for MUI (Beuttenmuller 2010),
and SUI (Solberg 2016).

Based on diagnosis, the incontinence subgroups used in the
analysis were:

o SUI: 18 trials (Aksac 2003; Asklund 2017; Bertotto 2017;
Beuttenmuller 2010; Bg 1999; Burns 1993; Carneiro 2010; Castro
2008; Firra 2013; Henalla 1989; Henalla 1990; Hofbauer 1990;
Kargar Jahromi 2013; Kim 2007; Kim 2011a; Lagro-Janssen
1991a; McLean 2013; Pereira 2011);

« MUl one trial (Solberg 2016);

« UUl: one trial (Firra 2013); and

« Ul, range of diagnoses: nine trials (Burgio 1998 (UUI/MUI);
Celiker Tosun 2015 (SUI/MUI); Diokno 2010 (all types of Ul); Kim
2011a (alltypes of Ul); Kim 2011b (all types of Ul); Leong 2015 (all
types of Ul); Sar 2009 (all types of Ul); Sran 2016 (all types of Ul);
Yoon 2003 (all types of Ul)).

Lagro-Janssen 1991a recruited women with SUI, UUI or MUI, and
those with UUI or MUI were offered bladder training. As data from
women with SUI were reported separately, this trial was eligible for
inclusion.

For two trials, women with a range of diagnoses were recruited but
data was reported by subgroups of symptoms. In one case, there
were data available separately for women with predominant SUI
or UUI symptoms (Firra 2013). In the other trial, there were data
reported for SUI and UUI or MUI together (Kim 2011a).

Other characteristics

In 12 trials, leakage frequency was one of the inclusion criteria:

« more than once a month (Kim 2007; Kim 2011a; Pereira 2011);
« twice or more per month (Lagro-Janssen 1991a);

« once or more per week (Asklund 2017; Kim 2011b);

« twice or more per week (Burgio 1998);

« three times or more per week (Burns 1993; Castro 2008);

« twice or more per three days (Sran 2016);

« oneto five leakage episodes per day (Miller 1998); and

« threeincontinence episodes or more in three days (Firra 2013).

Four trials used amount of leakage from a pad test:

« more than 1 g during 15 minutes of volleyball practice (Ferreira
2014);

« more than 1 g during a 30-minute test (Yoon 2003);

« more than 2 g during a 60-minute pad test (Sar 2009); and

« morethan4gonashortclinic-based pad test, with standardised
bladder volume (Bz 1999).

Aside from diagnosis and some measure of leakage severity, there
were no other consistently reported inclusion criteria, although 18
trials restricted participation based on age. These trials recruited
women aged:

» 13to 30 years (Ferreira 2014);

« 18years and older (Asklund 2017; McLean 2013; Solberg 2016);
« 20to 65 years (Lagro-Janssen 1991a);

« 21yearsand older (Firra 2013);

« 35to 50 years (Carneiro 2010);

« 35to 55 years (Yoon 2003);

« 5010 65 years (Bertotto 2017);

« 55years and older (Burgio 1998; Burns 1993; Sran 2016);
« 60 years and older (Miller 1998);

» 60to 74 years (Kargar Jahromi 2013);

« 65 years and older (Leong 2015); and

« T70years and older (Kim 2007; Kim 2011a; Kim 2011b).

Common exclusion criteria were untreated urinary tract infection,
postmicturition residual volume greater than a specified amount,
neurological disorders and cognitive impairment. Three trials also
considered body mass index (BMI) as a criteria for exclusion when
it was greater than 30 kg/m? (Leong 2015), greater than 50 kg/m?
(Firra 2013), or either lower than 18 kg/m? or greater than 25 kg/m?
(Ferreira 2014).

Interventions

The individual characteristics of the active and control
interventions are summarised in the Characteristics of included
studies and detailed in Appendix 3.

Active intervention: pelvic floor muscle training

Three trials gave no details of the PFMT programme used (Bidmead
2002; Henalla 1990; Hofbauer 1990). Of the 28 remaining trials,
21 stated that a correct VPFMC was confirmed prior to training
using vaginal, rectal or physical examination (Aksac 2003; Bertotto
2017; B@ 1999; Burgio 1998; Burns 1993; Carneiro 2010; Castro 2008;
Celiker Tosun 2015; Diokno 2010; Firra 2013; Henalla 1989; Lagro-
Janssen 1991a; Leong 2015; McLean 2013; Miller 1998; Pereira 2011,
Sar 2009; Solberg 2016; Sran 2016; Wells 1999; Yoon 2003). Five
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trials reported that participants were taught to do a VPFMC but did
not say how they were taught (Ferreira 2014; Kargar Jahromi 2013;
Kim 2007; Kim 2011a; Kim 2011b). One trial did not report correct
VPFMC confirmation, but stated that the pelvic floor muscles
were assessed by an evaluator prior to treatment (Beuttenmuller
2010). Another trial reported that participants were instructed by a
smartphone app to identify the correct VPFMC, but without face-to-
face interaction with health professionals (Asklund 2017).

Specialist nurses taught PFMT in 10 trials (Burgio 1998; Burns 1993;
Diokno 2010; Kim 2007; Kim 2011a; Kim 2011b; Miller 1998; Sar
2009; Wells 1999; Yoon 2003), physiotherapists in 16 trials (Bertotto
2017; Beuttenmuller 2010; Bidmead 2002; Bg 1999; Carneiro 2010;
Castro 2008; Celiker Tosun 2015; Firra 2013; Henalla 1989; Henalla
1990; Hofbauer 1990; Leong 2015; McLean 2013; Pereira 2011;
Solberg 2016; Sran 2016), family doctor in one trial (Lagro-Janssen
1991a), smartphone app in one trial (Asklund 2017), and was not
specified in three trials (Aksac 2003; Ferreira 2014; Kargar Jahromi
2013).

Based on the descriptions of training, two trials had PFMT
programmes that clearly or predominantly targeted co-ordination
or strength training (Bg 1999; Miller 1998). Miller 1998 described
a short (one-week) programme to improve co-ordination between
a VPFMC and a rise in intra-abdominal pressure. Bg 1999
recommended a programme that comprised of 8 to 12 high-
intensity (close to maximal) VPFMC, with six to eight second hold
and three to four fast contractions added at the end of each hold,
and six-second rests between contractions, three times per day.
Exercises were done in different body positions, including lying,
kneeling, sitting and standing, all with legs apart.

It was more difficult to characterise or categorise the other PFMT
programmes because they were either a mixed programme (e.g.
strength and endurance) or had not described a key training
parameter (e.g. amount of voluntary effort per contraction). The
individual characteristics of each exercise programme (i.e. the
number of VPFMC, duration of holding time, duration of rest time,
number of sets per day, types of contraction strength, endurance,
co-ordination, body position and adherence strategies) are detailed
in Appendix 3.

Many of the recent trials described a mixed programme of short
or short and rapid contractions of one to three seconds and long
sustained contractions of 6 to 59 seconds (Asklund 2017; Celiker
Tosun 2015; Diokno 2010; Ferreira 2014; Firra 2013; Kargar Jahromi
2013; Kim 2011a; Kim 2011b; Leong 2015; Sar 2009; Sran 2016),
in addition to contraction prior to and during a cough (Asklund
2017; Castro 2008; Celiker Tosun 2015; Diokno 2010; Leong 2015;
McLean 2013; Sar 2009; Sran 2016), or prior to an abdominal
strain (Bertotto 2017), and in different body positions from lying
to standing (Asklund 2017; Bertotto 2017; Beuttenmuller 2010;
Carneiro 2010; Firra 2013; Kargar Jahromi 2013; Kim 2007; Kim
2011a; Kim 2011b; Leong 2015; Pereira 2011; Sar 2009; Sran 2016).

The training programme was progressive in 14 trials, increasing the
difficulty of the exercise week by week, including body position or
number of repetitions (Asklund 2017; Bertotto 2017; Burns 1993;
Carneiro 2010; Celiker Tosun 2015; Firra 2013; Leong 2015; Pereira
2011; Sran 2016), or the contraction holding time (Aksac 2003; Bg
1999; Burgio 1998; Sar 2009; Yoon 2003).

Control interventions

Control interventions included:

« no treatment (Aksac 2003; Asklund 2017; Bertotto 2017;
Beuttenmuller 2010; Bidmead 2002; Burns 1993; Carneiro 2010;
Celiker Tosun 2015; Diokno 2010; Firra 2013; Henalla 1989;
Henalla 1990; Kargar Jahromi 2013; McLean 2013; Miller 1998;
Pereira 2011; Sar 2009; Solberg 2016; Yoon 2003);

« placebo drug (Burgio 1998);
« sham electrical stimulation (Hofbauer 1990); and

« otherinactive control treatments that comprised:
* use of an anti-incontinence device (Bg 1999);

* advice on incontinence pads (Lagro-Janssen 1991a);

* motivational telephone calls once per month (Castro 2008);

* advice onsimple lifestyle alterations (Kim 2011b; Wells 1999);

* general education class (cognitive function, osteoporosis and
oral hygiene) (Kim 2011a; Sran 2016);

* refraining from special exercises aiming to increase muscle
strength, walking speed, to reduce BMI or to improve dietary
habits (Kim 2007); and

* access to an educational pamphlet with or without advice on
Ul (Ferreira 2014; Leong 2015).

Outcomes

Overall, there was no consistency in the choice of outcome
measures by trialists. This limited the possibilities for considering
the results from individual trials together. It was disappointing that
four eligible trials did not contribute any data to the main analyses
because they did not report any prespecified outcomes of interest,
orthey 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
postintervention minus pre-intervention data or differential data
available) (Bidmead 2002; Ferreira 2014; Miller 1998; Wells 1999).
We attempted communication with the authors but received no
responses.

As the length of intervention and timing of postintervention
assessment varied, there was no attempt to report outcomes at a
particular time point. Postintervention outcomes were used as it
was assumed that the trialists would choose to complete treatment
and measure outcomes when maximum benefit was likely to have
been gained. Data from after treatment stopped or any longer-term
follow-up were reported as secondary outcomes.

For one trial, the length of the programme depended on the
strength of the participants' pelvic floor muscles (Celiker Tosun
2015). Those who did not reach the goal of grade 5 (according to the
Oxford grading system) at the end of the 12-week PFMT programme
were invited for additional training until the goal was achieved.
However, only data from the primary endpoint (after the 12-week
training programme) was eligible for this review since there was no
additional follow-up for the control group.

Primary outcomes - participant-reported measures

Symptomatic cure or symptomatic cure or improvement of urinary
incontinence at the end of treatment

The studies used many different scales to measure a participant's
response to treatment, including Likert scales, visual analogue
scales and per cent reduction in symptoms. Whatever the scale,
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data were included in the formal comparisons when the trialists
stated the number of women who perceived they were cured or
improved, as defined by the trialists, after treatment. Where there
was more than one level ofimprovement reported (e.g. much better
and somewhat better), we entered data for the greater degree
of improvement in the comparison. It was thought that this was
more likely to capture participants who had clinically important
improvement. As some trial reports did not differentiate cure from
improvement, we used two measures to avoid losing important
data ('cure only' or 'cure or improvement').

The studies used the following definitions.

o Participant perceived cure defined as no urine loss or
'dry' (Burgio 1998; Kim 2011a).

« Participant perceived
unproblematic' (Bg 1999).

« Cure was also reported by women as no leakage in a urinary
diary (Hofbauer 1990; Kim 2007; Kim 2011b).

« Participant perceived cure and improvement defined as much
better and somewhat better (Asklund 2017; Diokno 2010).

« Participant perceived cure and improvement defined as '75% or
more perceived improvement' (Burgio 1998).

« Participant perceived cure and improvement defined as 'dry' or
'improved' (Lagro-Janssen 1991a).

o Participant perceived cure and improvement defined as
'continent' or 'almost continent' (Bz 1999).

cure as 'incontinence is now

Patient Global Impression of Improvement

Asklund 2017 used the Patient Global Impression of Improvement
(PGI-1) questionnaire, which is highly recommended to measure
symptom bother related to

Ul in women with SUI (Grade A, Kelleher 2013). It is a validated
questionnaire that asks about the change experienced after
treatment, with seven response options ranging from "very much
better" to "very much worse" (Yalcin 2003).

Leong 2015 used a visual analogue scale (0 suggesting "no
improvement" and 10 "complete relief") to measure participant
perception of improvement (Analysis 1.18).

Symptom- and condition-specific quality of life measures

Thirteen trials used psychometrically robust questionnaires (Grade
A questionnaire according to International Consultation on
Incontinence book) (Kelleher 2013) for assessment of incontinence
symptoms, or the impact of these symptoms on QoL, or both. They
are presented below and can be found in the forest plots.

King's Health questionnaire

Three trials used the King's Heath questionnaire (Beuttenmuller
2010; Carneiro 2010; Pereira 2011), which has established validity,
reliability and responsiveness to change or evaluation of Ul
symptoms in women (Kelleher 1997; Margolis 2011; Grade A+,
Kelleher 2013). Higher scores represent higher QoL. Four domains
of this questionnaire (severity measure, incontinence impact,
physical limitation and general health scores) are presented in the
forest plots (Analysis 1.3; Analysis 1.4; Analysis 1.5; Analysis 1.6).

International Consultation on Incontinence Modular Questionnaire -
Short Form

Four trials used the International Consultation on Incontinence
Modular Questionnaire - Short Form (ICIQ-UI Short Form) (Asklund
2017; Bertotto 2017; Kargar Jahromi 2013; Solberg 2016), which is
highly recommended for the assessment of the impact of Ul on
QoL (Grade A, Kelleher 2013). It includes four items: frequency of
Ul, amount of leakage, overall impact of Ul and self-diagnosis. The
score ranges from 0 to 21, with greater values indicating increased
severity (Avery 2004).

Asklund 2017 used the lower urinary tract symptoms module
of the ICIQ questionnaire (ICIQ-LUTSqol), which is also highly
recommended to assess the impact of lower urinary tract
symptoms on QoL with particular reference to social effects (Grade
A+, Kelleher2013). Itis a 19-item questionnaire, with scores ranging
from 19 to 76 and higher values indicating lower QoL (Brookes
2004).

Incontinence Impact Questionnaire

Three trials used the short form version of the Incontinence Impact
Questionnaire (11Q) (Celiker Tosun 2015; Leong 2015; McLean 2013),
and one used the long form version (Sran 2016). Both versions are
highly recommended for the assessment of QoL impact of Ul (Grade
A, Kelleher 2013). The score ranges from 0 to 400 for the long form
(Wyman 1987), and from 0 to 100 for the short form, with higher
scores indicating worse symptoms (Uebersax 1995).

Urogenital Distress Inventory

Three trials used the short form of the Urogenital Distress Inventory
(UDI) questionnaire (UDI-6) (Celiker Tosun 2015; McLean 2013; Sran
2016), which assesses the degree to which symptoms associated to
incontinence are troubling. The long and short versions are highly
recommended for the assessment of symptoms of Ul in women
(Grade A, Kelleher 2013). The short form includes six questions with
total scores ranging from 0 to 100, with greater values indicating
worse symptoms (Uebersax 1995).

Incontinence-specific quality of life

Castro 2008 and Sar 2009 used the Ul-specific QoL instrument (I-
QOL), which has established validity, reliability and responsiveness
to change or evaluation of incontinence symptoms in women
(Bushnell 2005; Wagner 1996; Grade A+, Kelleher 2013). The I-
QOL contains 22 items, each with a 5-point Likert-type response
scale yielding a total score of 0 to 100, with the higher scores
representing greater QoL. Castro 2008 reported the total score after
treatment, while Sar 2009 only reported change from baseline (thus
a positive value for change from pre- to post-treatment represents
a deterioration in QoL).

Lower-grade symptoms and condition-specific QoL measures are
listed below and are presented in Appendix 4 and Appendix 5.

o B-FLUTS: used by Bg 1999.

« The Social Activity Index: Be 1999 reported a symptom score that
addressed activity limitation (difficulty with certain activities
and functions) in nine social situations.

« Sandvik's Incontinence Severity Index (ISI) for female Ul:
reported by Diokno 2010.

« York Incontinence Perceptions Scale (YIPS): used by Firra 2013.
« Leakage Index: reported by Bg 1999.
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« Urine leakage score: Kim 2011b reported a urine leakage score
based on a self-reported one week urinary diary. There was no
information on the psychometric properties of this instrument.

« Ul score: Yoon 2003 reported on a Ul score calculated from a
5-point Likert-type scale regarding severity of leakage with 18
prespecified activities associated with urine loss. There was no
information on the psychometric properties of this instrument.

Secondary outcomes - participant-reported measures

Longer-term symptomatic cure and improvement (six months to
one year after end of treatment; more than one year after end of
treatment)

Most of the trials evaluated cure or cure and improvement
immediately after the treatment period. Only two trials evaluated
cure in the medium-term, which was nine months (Henalla 1989)
and seven months (Kim 2011b) after treatment.

No trials evaluated cure orimprovement one year or more after the
end of treatment.

One trial evaluated symptoms and Ul-specific QoL using UDI-6 and
11Q questionnaires nine months after the end of treatment (Sran
2016).

Satisfaction and need for further treatment

Three trials reported on participant-perceived satisfaction
following the intervention (Be 1999; Burgio 1998; Castro 2008),
while two reported on the number of women needing further
treatment (Be 1999; Burgio 1998).

Self-efficacy

One trial reported Ul-specific self-efficacy using the Geriatric
Self-Efficacy Index for Urinary Incontinence (GSE-Ul), which
assesses self-efficacy to prevent unwanted urine loss among
postmenopausal women (Sran 2016). It contains 12 questions
proposed for geriatric women with Ul, with scores ranging from
0 to 120 and higher scores indicating higher self-efficacy. It has
established validity, reliability and responsiveness to change in
elderly women with Ul (Tannenbaum 2009; Appendix 6). One trial
reported on the need for the use of aids (Asklund 2017; Appendix 7).

Participant-reported quantification of symptoms
Number of leakage episodes (in 24 hours)

Fourteen of the trials used diaries to collect data on leakage
episodes for:

« two days (Yoon 2003);

o three days (Bg 1999; Celiker Tosun 2015; Firra 2013; McLean
2013; Sar 2009);

« fourdays (Wells 1999);

« seven days (Asklund 2017; Castro 2008; Lagro-Janssen 1991a;
Leong 2015; Sran 2016); and

o 14 days (Burgio 1998; Burns 1993).

Yoon 2003 collected these data but did not report them directly.
Rather, they reported leakage per 48 hours as an incontinence
score. Sar 2009 reported mean change from baseline, while Wells
1999 reported means without a measure of dispersion. To enable
comparison between trials, the data were presented as number of
leakage episodes in 24 hours.

Number of micturitions during the day (frequency) or during the night
(nocturia)

Four trials reported on number of micturition during the day
(Celiker Tosun 2015; Diokno 2010; Firra 2013; Yoon 2003), while
three trials reported on frequency per night (Celiker Tosun 2015;
Diokno 2010; Yoon 2003).

Clinicians' measures

Pad and paper towel testing in a short test (up to one hour) or long test
(24 hours) (grams of urine lost) and number cured or improved based
on pad weights in short clinic-based pad test

Thirteen trials reported data on pad and paper towel tests.

o Ten trials used clinic-based short pad tests (Aksac 2003;
Bidmead 2002; Bz 1999; Castro 2008; Celiker Tosun 2015;
Henalla 1989; Henalla 1990; McLean 2013; Pereira 2011; Yoon
2003).

« Inaddition to the short pad test, one trial used a 24-hour home-
based pad test (Bg 1999).

« Onetrial used a paper towel test (Miller 1998).

« Two further trials reported only a 24-hour pad test (Diokno 2010;
Sran 2016).

Aside from differences in the type of test, trialists also presented
their data differently. Data were usually categorised (such as cured,
improved, notimproved) or reported as a mean with SD. The former
data were used to report the number of women with objective cure
or improvement of incontinence, while the latter were reported as
grams of urine lost.

Quality of life (not condition-specific)
General health status measures

Two trials reported non-condition-specific QoL data (Be 1999;
Burgio 1998). Burgio 1998 used the Hopkins Symptom Checklist
for psychological distress with 90 items and a total score (Global
Severity Index) (Derogatis 1983). Bg 1999 used the Norwegian
version of the Quality of Life Scale (QoLS-N) to assess general health
and QoL prior to and after the intervention (Wahl 1998).

One trial used the Rosenberg self-esteem questionnaire (Kargar
Jahromi 2013).

For further details, see Appendix 6.

Sexual function or problems

One trial reported the effect of PFMT on Ul during intercourse and
in terms of interference with sexual satisfaction (Bg 1999).

Adverse effects

Seven trials reported on adverse effects (Bg 1999; Burgio 1998;
Castro 2008; Kargar Jahromi 2013; Lagro-Janssen 1991a; Solberg
2016; Sran 2016).

Measure of likely moderator variables
Measures of pelvic floor muscle function

o Threetrials used ultrasound (Carneiro 2010; Celiker Tosun 2015;
McLean 2013).
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« Seven trials used perineometry to measure vaginal squeeze
pressure (Aksac 2003; Beuttenmuller 2010; Bg 1999; Celiker
Tosun 2015; Firra 2013; Pereira 2011; Yoon 2003).

« Nine trials used digital palpation (Aksac 2003; Beuttenmuller
2010; Carneiro 2010; Castro 2008; Celiker Tosun 2015; Diokno
2010; Miller 1998; Pereira 2011; Wells 1999).

« Fourtrials used vaginal electromyography (Bertotto 2017; Burns
1993; Carneiro 2010; Wells 1999).

Measures of adherence

Twelve trials attempted to measure adherence to PFMT at home
using either exercise or training diaries (Asklund 2017; Bidmead
2002; Bg 1999; Burns 1993; Castro 2008; Kim 2007; Kim 2011b;
Leong 2015; Solberg 2016; Sran 2016; Wells 1999), or self-reported

adherence (Lagro-Janssen 1991a). Five trials attempted to measure
attendance at exercise sessions (Kim 2007; Kim 2011b; Leong 2015;
Solberg2016; Sran 2016), with only one study reporting attendance
on the control group (for education sessions) (Sran 2016). Results
are detailed in Appendix 3.

Excluded studies

Full details of the 33 excluded studies are given in the
Characteristics of excluded studies.

Risk of bias in included studies

Figure 2 and Figure 3 summarise the results of the risk of bias
analysis.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 2. (Continued)
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Figure 2. (Continued)
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Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Due to the brevity of reporting, it was difficult to assess the two
trials that were published as conference abstracts (Bidmead 2002;
Henalla 1990). Fifteen of the trials were small, with fewer than 25
women per comparison group (Aksac 2003; Bertotto 2017; Diokno
2010; Ferreira 2014; Firra 2013; Henalla 1990; Hofbauer 1990; Kargar
Jahromi 2013; McLean 2013; Miller 1998; Pereira 2011; Sar 2009;
Solberg 2016; Sran 2016; Yoon 2003). Ten were of moderate size,
with around 25 to 50 per group (Beuttenmuller 2010; Bg 1999; Burns
1993; Carneiro 2010; Castro 2008; Henalla 1989; Kim 2007; Kim
2011a; Lagro-Janssen 1991a; Leong 2015). The other five allocated
more than 50 women per group (Asklund 2017; Burgio 1998;
Celiker Tosun 2015; Kim 2011b; Wells 1999). One trial randomised
participants in a 2:1 ratio, with 40 in the PFMT group and 20 in the
control group (Bidmead 2002). There were no large or very large
trials. Eleven trials reported on a priori power calculation (Asklund
2017; Bg 1999; Castro 2008; Celiker Tosun 2015; Firra 2013; Kim
2007; Kim 2011b; Leong 2015; McLean 2013; Sar 2009; Sran 2016).

Allocation
Random sequence generation

Seventeen trials generated a genuine random sequence (e.g.
computer generation of random numbers, block size) (Asklund
2017; Bertotto 2017; Bg 1999; Burgio 1998; Burns 1993; Castro
2008; Celiker Tosun 2015; Diokno 2010; Ferreira 2014; Kim 2007;
Kim 2011a; Kim 2011b; Leong 2015; McLean 2013; Miller 1998;
Solberg 2016; Sran 2016). Thirteen trials stated only that women
were allocated at random, with no further description (Aksac 2003;

Beuttenmuller 2010; Bidmead 2002; Carneiro 2010; Firra 2013;
Henalla 1989; Henalla 1990; Hofbauer 1990; Kargar Jahromi 2013;
Pereira 2011; Sar 2009; Wells 1999; Yoon 2003).

The abstract of one study stated that women were randomly
allocated to comparison groups, but the methods section of
the same paper reported that women were "consecutively
assigned" (Lagro-Janssen 1991a). Therefore, it appears this was a
quasi-randomised trial rather than a randomised trial and was at
high risk of bias for this domain.

Allocation concealment

Ten trials reported allocation concealment adequately (Asklund
2017; Bertotto 2017; Ba 1999; Castro 2008; Celiker Tosun 2015;
Kim 2011a; Kim 2011b; Leong 2015; Solberg 2016; Sran 2016).
For 20 trials, insufficient information meant it was not clear if
allocation was adequately concealed (Aksac 2003; Beuttenmuller
2010; Bidmead 2002; Burgio 1998; Burns 1993; Carneiro 2010;
Diokno 2010; Ferreira 2014; Firra 2013; Henalla 1989; Henalla 1990;
Hofbauer 1990; Kargar Jahromi 2013; Kim 2007; McLean 2013;
Miller 1998; Pereira 2011; Sar 2009; Wells 1999; Yoon 2003). One
trial had inadequate allocation concealment (alternate allocation),
which was considered to be quasi-randomised and at high risk of
allocation concealment (Lagro-Janssen 1991a).
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Blinding
Blinding of participants and personnel (performance bias)

Given the nature of PFMT it is difficult, and often impossible, to
blind the treatment provider and participants during treatment. We
rated all trials as unclear for this domain as it is not feasible to blind
the participants or care providers. We specified in the 'Risk of bias'
tables any in inactive interventions given to the control group in an
effort to reduce performance bias.

Blinding of outcome assessment (detection bias)

Twelve trials reported using blinded outcome assessors (Bidmead
2002; Bg 1999; Burgio 1998; Burns 1993; Castro 2008; Celiker Tosun
2015; Diokno 2010; Kim 2011b; Lagro-Janssen 1991a; Miller 1998;
Sran 2016; Yoon 2003).

In 15 trials, the authors did not report sufficient information to
conclude that the outcome assessment was blinded (Aksac 2003;
Asklund 2017; Bertotto 2017; Beuttenmuller 2010; Carneiro 2010;
Ferreira 2014; Henalla 1989; Henalla 1990; Hofbauer 1990; Kargar
Jahromi 2013; Kim 2007; Kim 2011a; McLean 2013; Solberg 2016;
Wells 1999).

The last four trials reported that the outcome assessors were not
blinded to treatment assignment (Firra 2013; Leong 2015; Pereira
2011; Sar 2009).

Incomplete outcome data

There were no dropouts or loss to follow-up in three trials (Ferreira
2014; Leong 2015; Miller 1998). In six trials it appeared there were
no dropouts, but this was not clearly stated in the trial reports
(Aksac 2003; Beuttenmuller 2010; Carneiro 2010; Henalla 1989;
Henalla 1990; Hofbauer 1990). Twenty-two trials reported attrition,
dropouts or losses to follow-up. In these trials the proportion was:

« less than 10% in five (Asklund 2017; Burns 1993; Celiker Tosun
2015; Kargar Jahromi 2013; Kim 2007; Kim 2011a; Kim 2011b;
Lagro-Janssen 1991a; Sran 2016);

o 11% to 15% in six (Bertotto 2017; Bg 1999; Burgio 1998; Castro
2008; Diokno 2010; Firra 2013; McLean 2013; Pereira 2011; Yoon
2003);

« more than 20% in two (Bidmead 2002; Sar 2009); and
« nearly 50% in two others (Solberg 2016; Wells 1999).

The proportion of withdrawals or loss to follow-up was higherin the
control group in five trials (Bertotto 2017; Burgio 1998; Firra 2013;
Sar 2009; Solberg 2016), and in the intervention group in one trial
(Celiker Tosun 2015). There were no clear differences in the other
trials. In most trials the cause of the differential dropout was not
thought to be significantly related to the intervention, but for one
case there was differential dropout from the groups (Sar 2009). Five
of 22 women were excluded from the control group analysis as they
received other treatment for their incontinence and this was not
reflected in the analysis of the remaining 17 women.

Selective reporting

It was unclear if there was selective reporting of the outcomes in
most trials because the protocols were not available for most of
the older studies. Therefore, we considered risk of bias to be low
when it was clear that the published report included all expected
outcomes. Two trials did not report all expected outcomes in the

results section (Ferreira 2014; Henalla 1990). One trial reported all
expected outcomes narratively in the results section but without
any supporting data (Bidmead 2002).

Other potential sources of bias
Baseline comparability

Twenty-three trials were comparable at baseline for all important
outcomes and demographic characteristics that might predict
outcomes such as symptom severity or duration (Aksac 2003,
Asklund 2017; Bertotto 2017; Beuttenmuller 2010; Bidmead 2002;
Bg 1999; Burgio 1998; Burns 1993; Carneiro 2010; Castro 2008;
Ferreira 2014; Henalla 1989; Kargar Jahromi 2013; Kim 2007; Kim
2011a; Kim 2011b; Lagro-Janssen 1991a; McLean 2013; Miller 1998;
Pereira 2011; Sar 2009; Sran 2016; Yoon 2003). Three trials did not
give enough information to assess baseline comparability between
groups (Henalla 1990; Hofbauer 1990; Wells 1999). Finally, five trials
reported a statistically significant difference between the PFMT and
control groups (Celiker Tosun 2015; Diokno 2010; Firra 2013; Leong
2015; Solberg 2016). Differences were reported for age, with the
PFMT group being older than the control group in one trial (Diokno
2010), and marginally younger in another (Leong 2015, P = 0.06);
number of micturitions during the day (Leong 2015), and during
the night (Celiker Tosun 2015), with the PFMT group having higher
number of micturition episodes during the day and during the
night; and severity ofimpact on QoL, with the PFMT group reporting
lower (Celiker Tosun 2015), and higher (Leong 2015), 11Q scores.
For one trial, groups were different for the primary outcome (ICIQ-
Ul Short Form), with the PFMT group reporting lower severity of
symptoms than the control group at baseline (Solberg 2016).

Analysis by intention-to-treat, attrition and dropout

Full intention-to-treat analysis requires that all participants are
analysed in the group to which they were randomly assigned
whether they adhered to treatment or not, crossed over to other
treatments, or withdrew (Ferguson 2002). However, for the purpose
of this review we have accepted the results as presented in the
reports for those participants who provided outcome data at any
time point, unless there was evidence of differential dropout from
the groups. This was only the case in one trial, but we were unable
to adjust the data (Sar 2009).

Itwas not clearif any otherincluded study met the above definition/
criteria for intention-to-treat, but four stated that the primary
analysis was by intention-to-treat (Asklund 2017; Bidmead 2002;
Burgio 1998; Sran 2016), while another stated that intention-to-
treat analysis did not alter the findings of the primary analysis (B
1999). We have assumed that, in the absence of information to the
contrary, all the trials analysed the participants in their assigned
groups, with the exception of Sar 2009, as noted above.

Eight trials reported outcome data for all randomised participants
(i.e. there appeared to be no dropouts) (Aksac 2003; Carneiro 2010;
Ferreira 2014; Henalla 1989; Henalla 1990; Hofbauer 1990; Leong
2015; Miller 1998).

Five trials reported data only for those participants who reached
outcome time points, but there was no evidence of differential
dropout from the groups (Bertotto 2017; Diokno 2010; Kim 2011a;
Kim 2011b; Pereira 2011).
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One trial provided insufficient information to form an opinion on
intention-to-treat analysis because the numbers at the outcome
time points were not provided (Beuttenmuller 2010).

Effects of interventions

See: Summary of findings for the main comparison Pelvic floor
muscle training compared to control for stress urinary incontinence
in women; Summary of findings 2 Pelvic floor muscle training
compared to control for urinary incontinence (all types) in women;
Summary of findings 3 Pelvic floor muscle training compared to
control for urgency urinary incontinence in women

Thirty-one RCTs or quasi-randomised trials that compared PFMT
(933 women) with no treatment, placebo, sham or other non-active
control treatments (884 women) were eligible for inclusion in this
review. Four trials did not contribute any data suitable for meta-
analysis (Bidmead 2002; Ferreira 2014; Miller 1998; Wells 1999).
In the 27 trials contributing data, the two comparison groups
comprised 793 women in the PFMT group and 762 women in the
comparison group.

In the following, as reflected by the subgroups in the forest plots,
we presented the results for individual outcomes separately for
the four incontinence subgroups: SUI (18 trials), UUI (one trial),
MUI (one trial) and Ul of all types (nine trials). Where available, we
included subgroup data such as for participants with SUI from trials
in the last category in the relevant diagnostic category.

Readers should note that when referring to the forest plots for
some of the analyses, the right-hand side of the plot favours PEMT
(Analysis 1.1; Analysis 1.2; Analysis 1.13; Analysis 1.14; Analysis
1.17; Analysis 1.18; Analysis 1.25; Analysis 1.26). For the remaining
analyses, the left-hand side of the plot favours PFMT (Analysis 1.3;
Analysis 1.4; Analysis 1.5; Analysis 1.6; Analysis 1.7; Analysis 1.8;
Analysis 1.9; Analysis 1.10; Analysis 1.11 Analysis 1.12; Analysis 1.15;
Analysis 1.16; Analysis 1.19; Analysis 1.20; Analysis 1.21; Analysis
1.22; Analysis 1.23 Analysis 1.24; Analysis 1.27; Analysis 1.28).
This decision was made to keep interpretation of the forest plots
clinically intuitive.

When a study measured an outcome but the data could not be
included in the analysis for some reason, we noted this and briefly
discussed the consistency with the usable data. Data in 'Other data'
tables are only briefly discussed to give an indication of whether the
findings were broadly consistent or not.

Primary outcomes
Participant-reported measures
Symptomatic cure of urinary incontinence at the end of treatment

Six trials reported data on participant-reported cure of symptoms:
four included women with SUI alone (Bg 1999; Hofbauer 1990;
Kim 2007; Kim 2011a), and three included women with all types of
incontinence (Burgio 1998; Kim 2011a; Kim 2011b). SUI subgroup
data were available from Kim 2011a, which appears in both
diagnostic categories. This outcome was not reported by the single
trials for UUI or MUI. Although the Cls for most trials reporting data
for SUI alone or all types of incontinence were wide, all trials found
that women assigned PFMT were more likely to report that they
were cured (Analysis 1.1).

Stress urinary incontinence alone

Women assigned PFMT were eight times more likely to report cure
of symptoms than controls (46/82 (56%) with PFMT versus 5/83
(6%) with control; RR 8.38,95% CI 3.68 to 19.07; 4 trials, 165 women;
12 = 0%; high-quality evidence; Analysis 1.1.1).

Urinary incontinence (all types)

The three trials which included women with all types of Ul showed
asignificant result favouring PFMT (50/144 (35%) with PFMT versus
9/146 (6%) with control; RR 5.34, 95% Cl 2.78 to 10.26; 3 trials, 290
women; 12 = 74%; moderate-quality evidence; Analysis 1.1.4). There
was substantial statistical heterogeneity (1* = 74%), although there
was agreement in the direction of effect in all three individually,
favouring PFMT. The findings still favoured PFMT even when a
random-effects model was used (RR 7.50, 95% CI 1.03 to 54.63).
Visual inspection of the forest plot suggested a smaller effect size
in Burgio 1998, while the effect size appeared similar in the two
remaining trials (i.e. the magnitude of the benefit was uncertain
but the analysis suggested consistency in the direction of effect).
A possible explanation of this difference in treatment effect may
come from the percentage of women with urgency symptoms,
which was higher in Burgio 1998 than in the other two trials.

Symptomatic cure or improvement of urinary incontinence at the end
of treatment

Five trials contributed outcome data for cure or improvement of
symptoms: three included women with SUI alone (Asklund 2017,
Bo 1999; Lagro-Janssen 1991a), and two included women with all
types of Ul (Burgio 1998; Diokno 2010). The single trials for UUI or
MUI did not report this outcome. All five reported that PFMT was
better than control interventions.

Stress urinary incontinence alone

Women assigned PFMT were six times more likely to report cure
or improvement than women assigned control (88/119 (74%) with
PFMT versus 14/123 (11%) with control; RR 6.33, 95% CI 3.88 to
10.33; 3 trials, 242 women; I? = 43%; moderate-quality evidence;
Analysis 1.2.1).

Urinary incontinence (all types)

Women assigned PFMT were twice as likely to report cure or
improvement than women assigned control (58/86 (67%) with
PFMT versus 23/80 (29%) with control; RR 2.39, 95% Cl 1.64 to 3.47;
2 trials, 166 women; |2 = 0%; moderate-quality evidence; Analysis
1.2.4).

Wells 1999 reported information on cure or improvement with
no difference between treatment groups, but the data were not
suitable for meta-analysis (no raw data available). Leong 2015
reported on participant perception of improvement on a visual
analogue scale (0 to 10: higher scores = better outcome): this
favoured PFMT (MD 7.30, 95% Cl 6.84 to 7.76; 55 women; Analysis
1.18.4).

Symptom- and condition-specific quality of life measures

Grade A Ul symptoms and QoL measures are presented in the forest
plots. 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
all types of Ul (Analysis 1.3; Analysis 1.4; Analysis 1.5; Analysis 1.7;
Analysis 1.8; Analysis 1.9; Analysis 1.10; Analysis 1.11; Analysis 1.12).
Evidence of higher QoL following PFMT was not evident in the
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three trials that reported the King's Health Questionnaire general
health score in women with SUI, but this may be because measures
of general health are less sensitive to changes in continence
(Beuttenmuller 2010; Carneiro 2010; Pereira 2011; Analysis 1.6).

In the King's Health Questionnaire, which measures the impact
of incontinence after treatment, there was considerable statistical
heterogeneity (1* = 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
Cls included clinically important differences (Analysis 1.4). Visual
inspection of the forest plot suggested a larger effect size in Pereira
2011, while the effect size appeared similar in the two remaining
trials. A possible explanation of this difference in treatment effect
may come from the intensity of the PFMT programme, which was
higher in Pereira 2011 than in the two others. In the 11Q short form
there was considerable statistical heterogeneity (I = 99%) and,
although all trials were on the same side of the forest plot, we
decided not to combine them in a meta-analysis considering that
the baseline comparability for the 11Q short form score was at high
risk of bias in both trials (Celiker Tosun 2015; Leong 2015; Analysis
1.10.4).

Three trials reported lower grade measures of Ul symptoms and
QoL (Be 1999; Diokno 2010; Firra 2013). Their effects are given in
detail in Appendix 4.

Secondary outcomes
Participant-reported measures
Longer-term symptomatic cure and improvement

There was limited information from low- to moderate-quality
trials indicating that the benefit of PFMT seemed to persist after
treatment stopped for up to one year for cure in women with
all types of Ul (23/59 (38.9%) with PFMT versus 1/61 (1.6%) with
control; RR 23.78, 95% ClI 3.32 to 170.49; Analysis 1.13; Kim 2011b),
and for cure and improvement in women with SUI only (14/26
(53.8%) with PFMT versus 0/25 (0%) with control; RR 27.93, 95% ClI
1.75 to 444.45; Analysis 1.14; Henalla 1989). The Cls in both trials
were wide and hence these results need further confirmation.

Longer-term symptom- and condition-specific quality of life measures

One trial indicated that the benefit of PFMT seemed to persist
(after treatment stopped) for up to one year in women with Ul (all
types) in regards to symptoms (UDI long form) (69.15 (SD 38.14)
with PFMT versus 107.73 (SD 61.72) with control; MD -38.58, 95%
Cl -67.61 to -9.55; Analysis 1.15; Sran 2016), and Ul-specific QoL
measures (11Q long form) (20.44 (SD 30.71) with PFMT versus 62.35
(SD 98.54) with control; MD -41.91, 95% CI -83.20 to -0.62; Analysis
1.16; Sran 2016). One trial published one-year and two-year follow-
up reports with data on symptoms (ICIQ-UI Short Form) and QoL
(ICIQ-LUTSqol) but only for the PFMT group (Asklund 2017).

Satisfaction

Three trials measured participant satisfaction with treatment for
SUI (Bg 1999; Castro 2008), or for women with Ul (all types) (Burgio
1998; Analysis 1.17). In trials which included women with SUl alone,
women in the PEMT group were five times more likely to be satisfied
with the intervention than women in the control group (36/51
(70.6%) with PFMT versus 7/54 (12.9%) with control; RR 5.32, 95%
Cl 2.63 to 10.74; Analysis 1.17.1). There was substantial statistical

heterogeneity (1> = 74%) but the findings still favoured PFMT when
a random-effects model was used (RR 5.54, 95% Cl 1.15 to 25.63).
In the one trial with women with all types of Ul, women assigned
to PFMT were three times more likely to be satisfied with the
intervention than women assigned to control (45/58 (78%) with
PFMT versus 14/50 (28%) with control; RR 2.77,95% Cl 1.74 to 4.41;
Analysis 1.17.4).

Need for further treatment

Two trials reported that more women needed further treatment in
the control groups; one trial in women with SUI (RR 0.17, 95% ClI
0.07 to 0.42; Bg 1999), and one in women with Ul of all types (RR
0.19,95% C1 0.10 to 0.36; Burgio 1998) (Analysis 1.19).

Perception of improvement

One trial measured perception of improvement in women with Ul
(all types) with women assigned to PFMT reporting perception of
improvement seven times higher than women assigned to control
(8.7 (1) with PFMT versus 1.4 (0.7) with control; MD 7.30, 95% Cl 6.84
to 7.76; Analysis 1.18.4; Leong 2015).

Self-efficacy

One trial measured self-efficacy (Sran 2016). In women with SUI,
the PFMT group presented higher self-efficacy immediately after
treatment and at one year compared to the control group (after
treatment: MD 0.19, 95% Cl 0.06 to 0.32; at one year: MD 0.15, 95%
C10.02t0 0.28).

Participant-reported quantification of symptoms
Number of leakage episodes (in 24 hours)

Twelve trials contributed to the forest plot: seven for the SUI
subgroup (Asklund 2017; Bg 1999; Burns 1993; Castro 2008;
Firra 2013; Lagro-Janssen 1991a; McLean 2013); one for the UUI
subgroup (Firra 2013); and four for the Ul of all types subgroup
(Burgio 1998; Celiker Tosun 2015; Leong 2015; Sran 2016). While the
overall effect for the SUI subgroup showed a clinically important
difference favouring PFMT, visual inspection of the forest plot
suggested the effect size might be greater in the trial by Lagro-
Janssen 1991a, while the effect sizes appeared similar in the six
remaining trials (Analysis 1.20.1). It was not clear why the data
from Lagro-Janssen 1991a were different from the other six trials
in women with SUI, or the trials overall. A possible explanation of
the greater treatment effect might be an inadequate concealment
of the randomisation process. The point estimates in the other
six trials were similar and all provided evidence of a clinically
important reduction in leakage episodes following PFMT, except for
one (Firra 2013). There was substantial heterogeneity (1> = 73%),
but the findings still favoured PFMT with the random-effects model
used. Women with SUI assigned PFMT experienced about one
leakage episode less in 24 hours compared to women assigned
control (MD -1.23, 95% CI -1.78 to -0.68; 7 trials, 432 women;
moderate-quality evidence; Analysis 1.20.1). For women with UUI,
one trial favoured PFMT over control (0.77 (SD 0.97) with PFMT
versus 2.6 (SD 0.33) with control; MD -1.83,95% Cl -2.65t0 -1.01; 12
women; low-quality evidence; Analysis 1.20.2; Firra 2013). Similarly,
accordingto fourtrials, women with Ul of all types assigned to PFMT
experienced about one less leakage episode in 24 hours compared
to women assigned to control (MD -1.00, 95% Cl| -1.37 to -0.64; 349
women; moderate-quality evidence; Analysis 1.20.4).
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Number of micturitions during the day (frequency)

Four trials reported data on number of micturitions during the
day (frequency) (Celiker Tosun 2015; Diokno 2010; Firra 2013; Yoon
2003). One trial reported on frequency for women with SUI (MD -
0.60, 95% Cl -3.09 to 1.89; Analysis 1.21.1; Firra 2013), and UUI (MD
-0.24, 95% Cl -3.43 to 2.95; Analysis 1.21.2; Firra 2013) separately,
without a statistically significant difference between groups. In
three trials, women assigned PFMT with all types of Ul reported
about two fewer micturitions per day than women assigned control
(MD -2.32, 95% CI -3.21 to -1.43; Analysis 1.21.4; Celiker Tosun
2015; Diokno 2010; Yoon 2003).

Number of micturitions during the night (nocturia)

Forthe number of micturitions during the night, in three trials there
was no evidence of a difference between the PFMT and control
groups and the Cl was wide (MD -0.03, 95% CI -0.46 to 0.40; Analysis
1.22.4; Celiker Tosun 2015; Diokno 2010; Yoon 2003).

Of interest might be the fact that five trials reported other leakage
outcomes rather than the number of leakages or number of
micturitions (one leakage index, two leakage scores, number of
urgency episodes and urine leakage at one year) (Bg 1999; Celiker
Tosun 2015; Kim 2011b; Sran 2016; Yoon 2003). These are reported
in detail in Appendix 5.

Clinicians' measures

Pad and paper towel tests short (up to one hour) or long (24 hours)
urine loss at the end of treatment

Up to one hour

Four trials reported urine loss on pad tests in women with SUI
(Bg 1999; Castro 2008; McLean 2013; Pereira 2011), and two in
women with Ul (all types) (Celiker Tosun 2015; Yoon 2003). Women
with SUI in the PFMT groups lost significantly less urine on the
up to one hour pad tests (MD -4.22 g, 95% Cl -6.56 to -1.88; 185
women; moderate-quality evidence; Analysis 1.23.1). There was
statistical considerable heterogeneity (1> = 78%), but the finding
still favoured PFMT if a random-effect model was used (MD -9.71
g, 95% Cl -18.92 to -0.50). Visual inspection of the forest plot
suggested that the effect size might be greater in one trial (Bz 1999).
One possible explanation for this difference would be the variation
among test protocols. Bg 1999 used a 60-second pad test in which
the participants were required to run on the spot for 30 seconds
and then jump with legs in subsequent adduction and abduction
(jumping jacks) at a rate of 132 beats/minute. For the other three
trials, the pad test protocol appeared to be more similar, varying
from 30 minutes to one hour, in which the participants were asked
to do different circuits, including walking, running, jumping and
coughing (Castro 2008; McLean 2013; Pereira 2011). For women with
unspecified Ul, the PFMT groups also reported less urine loss than
the control groups (MD -3.72 g, 95% CI -5.46 to -1.98; 2 trials, 146
women; moderate-quality evidence; Analysis 1.23.4).

Over 24 hours

One trial reported urine loss on a 24-hour pad test with women
with SUI (Bg 1999), and two trials with women with Ul of all types
(Diokno 2010; Sran 2016). There was no difference between PFMT
and control on the 24-hour test for the two subgroups (SUI or all
types of Ul) (Analysis 1.24). One trial reported urine loss on a 24-
hour pad test after one-year follow-up, favouring PFMT (MD -30.50,
95% CI -55.97 to -5.03; Sran 2016; Appendix 8).

Number cured or improved based on pad weights in short clinic-based
pad test at the end of treatment

When urine leakage was objectively assessed based on the number
of women who had dry pads (short pad test), women with SUI
were more likely to be cured in the PFMT groups (number cured:
38/71 (53.5%) with PFMT versus 4/64 (6.3%) with control; RR 7.50,
95% Cl 2.89 to 19.47; Analysis 1.25.1), and similarly for cure or
improvement (41/54 (75.9%) with PFMT versus 2/42 (4.8%) with
control; RR 8.22,95% CI 3.17 to 21.28; Analysis 1.26.1).

Four trials reported pad or paper towel tests in other ways or
reported data where the MD was not estimable (Aksac 2003;
Bidmead 2002; Diokno 2010; Miller 1998). These data are given in
detailin Appendix 8. The data were generally in agreement with the
findings above.

Quality of life (not condition specific)
General health status measures

Validated measures were used to assess generic QoL (Bg 1999),
psychological distress (Burgio 1998), and self-esteem (Kargar
Jahromi 2013). There was no statistically significant difference
between PFMT and control groups in either women with SUI or
women with all types of Ul for generic QoL or psychological distress.
Women with SUI in the PFMT group presented higher self-esteem
after treatment compared to the control group (MD 5.28, 95% ClI
2.71to0 7.85; Appendix 6).

Psychosocial outcome measures

None of the trials reported psychological outcome measures.

Sexual function or problems

One trial with women with SUI suggested that PFMT improved the
women's sex life both generally and in terms of reduction of urine
leakage during intercourse (Analysis 1.27; Analysis 1.28; Bg 1999).

Adverse effects

Seven trials specifically mentioned adverse events, and five did not
report any in the PFMT group (Bg 1999; Burgio 1998; Castro 2008;
Leong 2015, Sran 2016). Two trials reported adverse events with
PFMT (Lagro-Janssen 1991a; Solberg 2016). These were: worsening
of incontinence symptoms after the first two treatments that
disappeared as treatment continued (one woman; Solberg 2016),
or pain (one woman); uncomfortable feeling during exercise (three
women); and "not wanting to be continuously bothered with the
problem" (two women; Lagro-Janssen 1991a).

Measures of likely moderator variables
Measures of pelvic floor muscle function

Fifteen trials reported measures of pelvic floor muscle function
(Aksac 2003; Bertotto 2017; Beuttenmuller 2010; Bg 1999; Burns
1993; Carneiro 2010; Castro 2008; Celiker Tosun 2015; Diokno 2010;
Firra 2013; McLean 2013; Miller 1998; Pereira 2011; Wells 1999; Yoon
2003).

« Threetrials used ultrasound to measure morphological changes
in pelvic floor muscles after treatment (Carneiro 2010; Celiker
Tosun 2015; McLean 2013).

« Seven trials used vaginal squeeze pressure to measure
functional changes in pelvic floor muscles (Aksac 2003;
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Beuttenmuller 2010; Bg 1999; Celiker Tosun 2015; Firra 2013;
Pereira 2011; Yoon 2003).

« Nine trials used vaginal digital assessment to measure
functional changes in pelvic floor muscles (Aksac 2003;
Beuttenmuller 2010; Carneiro 2010; Castro 2008; Celiker Tosun
2015; Diokno 2010; Miller 1998; Pereira 2011; Wells 1999).

« Four trials used electromyography (EMG) measures of pelvic
floor muscle function (Bertotto 2017; Burns 1993; Carneiro 2010;
Wells 1999).

Of the 15 trials, three did not report the data in such a way
that it was possible to calculate the MD in PFM morphometry as
measured by ultrasound, vaginal squeeze pressure, EMG activity
or digital palpation score (Aksac 2003; McLean 2013; Wells 1999).
Overall, there were no consistent patterns in measures of pelvic
floor muscle function. Details are given in Appendix 9.

Measures of adherence
From diaries

Leong 2015 reported the highest rate of adherence to PFMT (99.4%)
and Be 1999 reported the second highest rate of adherence to
PFMT (93%), both using exercise and training diaries. Further,
Castro 2008 reported the third highest rate of adherence to PFMT
(92%), using a training diary. Sran 2016 reported a high rate of
adherence to PFMT using an exercise diary in the PFMT group with
33% (8/24) of participants completing 100% of the 12-week home
exercises and 33% (8/24) completing 70% to 99% of the home
exercises programme. At one year, 78% (18/23) of the physiotherapy
participants continued to do the PFM exercises using an exercise
diary. Bidmead 2002 found that 75% of women assigned to PFMT
had excellent (daily) or good (training more than three times
per week) adherence to exercise on using exercise and training
diaries. Women in the study by Lagro-Janssen 1991a rated their
adherence as excellent or good (62%), reasonable (20%), or poor
or none (18%). Kim 2007 reported adherence to home PFMT
only in the follow-up period (after the intervention to the follow-
up assessment) using exercise and training diaries, with 30% of
women doing their pelvic floor muscle exercises every day, two
to three times per week in 45.5%, and once or less per week in
24.2%. In Kim 2011b, the same research group reported adherence
using exercise and training diaries for home PFMT in the follow-
up period, again with 35.7% of women doing their pelvic floor
muscle exercises every day, two to three times per week in 42.9%
and once or less per week in 21.4%. Wells 1999 reported a greater
exercise frequency in the treatment group at the beginning of the
trial, although no raw data were available to support this finding.
Asklund 2017 was able to compute the completion of each PFMT
exercise and save in a statistics table in the application, reporting
that 41.0% (25/61) had performed PFMT daily.

From attendance at appointments

Five trials attempted to measure attendance at exercise sessions
(Burns 1993; Castro 2008; Kim 2007; Leong 2015; Sran 2016). Four
trials reported very good to excellent attendance rates at clinic
appointments (70%, Kim 2007; 92%, Castro 2008; 92%, Sran 2016;
98%, Leong 2015), and the fifth did not present any data (Burns
1993).

Methods to increase adherence

Eight trials used adherence strategies to encourage participants
to do their PFMT exercises (Asklund 2017; Bg 1999; Burns 1993;

Celiker Tosun 2015; Diokno 2010; Kim 2007; Sar 2009; Solberg
2016). Sar 2009 used a telephone call to encourage participants
and answer questions. Diokno 2010 used as reinforcement a two-
to four-week follow-up which consisted of vaginal examination,
measurement of pelvic floor muscle strength and a test measuring
participants' ability to correctly perform the verbally instructed
exercise programme. Burns 1993 used weekly and three- and
six-month telephone reminders for treatment appointments and
weekly exercise reminder cards were mailed between visits. Bg
1999 used audiotape with verbal guidance for home training. Kim
2007 used a pamphlet illustrating the pelvic floor muscles and
strengthening exercises. Two trials reported that participants were
required to keep a training diary to maintain their motivation
(Celiker Tosun 2015; Solberg 2016). There were no data on
adherence. Asklund 2017 included adherence strategies in their
application to promote adherence (reminder setting that was used
by 83.6% (51/61) and the statistics function used by 86.9% (53/61)).

GRADE quality of evidence

'Summary of findings' tables were prepared separately for
women with SUI at baseline (Summary of findings for the main
comparison), for women with all types of Ul (SUI, UUI, MUI)
(Summary of findings 2), and for women with UUI (Summary of
findings 3). The findings of the review were supported in the
tables but in all cases except one the quality of the evidence
was downgraded. The exception was 'Participant perceived cure -
stress urinary incontinence, which was rated as high-quality. This
suggested that SUI was eight times more likely to be cured in this
subgroup (RR 8.38, 95% Cl 3.68 to 19.07; Analysis 1.1.1), which is
a much higher estimate of success than suggested in the other
subgroups or other outcomes. However, although the Cl was wide
and was derived from two small- and two moderate-size trials, we
can be confident that PFMT does improve outcomes.

DISCUSSION

This review is one of a series of reviews of PFMT for Ul in women
and should be viewed in that context. Other reviews considered
whether:

« one type of PFMT was better than another (Hay-Smith 2011),
or whether feedback or biofeedback had a role to play
(Herderschee 2011);

« PFMT was better than other treatments (e.g. other physical
therapies, medication and surgery) (Lins 2014); and

« iftheaddition of PFMT to other therapies added benefit (Ayeleke
2015).

A separate review considered the role of PFMT in the treatment and
prevention of urinary and faecal incontinence related to childbirth
(Woodley 2017).

Summary of main results

Is pelvic floor muscle training better than no treatment,
placebo or control treatments?

Of the 31 trials that addressed this question, 27 reported data
suitable for analysis for the outcomes of interest.

Symptomatic cure of urinary incontinence at the end of treatment:
compared with no treatment or to inactive control treatments,
women with SUI who were in the PFMT groups were eight times
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more likely to report cure (56% with PFMT versus 6% with control;
RR 8.38, 95% CI 3.68 to 19.07; 4 trials, 165 women; high-quality
evidence; Analysis 1.1.1). For women with any type of Ul, PFMT
groups were five times more likely to report cure (35% with PFMT
versus 6% with control; RR 5.34, 95% Cl 2.78 to 10.26; 3 trials; 290
women; moderate-quality evidence; Analysis 1.1.4), although with
substantial statistical heterogeneity (1> = 74%). However, using a
random-effect model, the results would still favour PFMT. Visual
inspection of the forest plot suggested a smaller effect size in one
trial (RR 2.34, 95% Cl 1.11 to 4.94; Burgio 1998), where the urgency
component of Ul was more prevalent than in the two other trials
(RR 11.48, 95% CI 0.67 to 196.07; Kim 2011a; RR 26.88, 95% Cl 3.77
t0 191.79; Kim 2011b).

Symptomatic cure orimprovement of urinary incontinence at the end
of treatment: compared with no treatment or to inactive control
treatments, women with SUl who were in the PFMT groups were six
times more likely to report cure or improvement (74% with PFMT
versus 11% with control; RR 6.33, 95% Cl 3.88 to 10.33; 3 trials,
242 women; moderate-quality evidence; Analysis 1.2.1). Forwomen
with any type of Ul, PEMT groups were two times more likely to
report cure or improvement than the women in the control groups
(67% with PFMT versus 29% with control; RR 2.39, 95% Cl 1.64
to 3.47; 2 trials; 166 women; moderate-quality evidence; Analysis
1.2.4).

Where reported, QoL due to incontinence was also improved by the
active PFMT intervention in women with SUI, women with MUl and
women with all types of Ul (moderate-quality evidence). Women
were also more satisfied with the active treatment, while women in
the control groups were more likely to seek further treatment.

Leakage episodes in 24 hours: PFMT reduced leakage episodes by
one in women with SUI (MD 1.23 lower, 95% CI 1.78 lower to 0.68
lower; 7 trials, 432 women; moderate-quality evidence), and in
women with all types of Ul (MD 1.00 lower, 95% CI 1.37 lower to
0.64 lower; 4 trials, 349 women; moderate-quality evidence). PEMT
may have reduced leakage episodes by 1.8 in women with UUI (MD
1.83 lower, 95% Cl 2.65 lower to 1.01 lower; 1 trial, 12 women; low-
quality evidence).

Women assigned PFMT also lost smaller amounts on short clinic-
based pad tests, emptied their bladders less often during the day
and their sexual outcomes were better. Adverse events were rare
and, in the two trials that did report any, they were minor. However,
there was no evidence of a change in QoL measures, perhaps
because measures of general health are less sensitive to changes in
continence status or because there was insufficient evidence.

The improvement in pelvic floor muscle function as the mechanism
by which Ul improved was supported by many trials. Attendance
at treatment sessions was generally good, and women were
also motivated to practice their pelvic floor exercises during
the intervention period. However, only three trials presented
information about persistence of benefit in the long-term, and the
need for further treatment such as incontinence surgery or drugs
was scant.

The findings of the review were largely supported in the 'Summary
of findings' tables, but most of the evidence was downgraded to
moderate on methodological grounds (Summary of findings for the
main comparison; Summary of findings 2; Summary of findings 3).

For a future update, we intend to revisit the list of outcomes in
accordance with current Cochrane guidance. First, we will pull
all Ul-specific symptoms and QoL data from different grade A
questionnaires into two outcomes, which will be presented in the
forest plots and not only as a narrative report in the 'Summary of
findings' tables. This will give a better overview of combined UI-
specific symptoms and QoL outcomes, and will reduce the number
of forest plots and appendices.

Further, although we think adherence is a very important measure
and we encourage authors to report adherence, we intend to
remove it from the outcomes of PFMT list. Finally, non-specific QoL
outcomes, adherence outcomes and PFM function assessments,
although very important measures, will be removed from the list of
outcomes as they are not directly related to PFMT for the reduction
of UL

Overall completeness and applicability of evidence
Types of incontinence

Although we prespecified four clinical subgroups for baseline type
of Ul (SUI, UUI, MUI and Ul of all types) in the analysis, most of
the trials reported data on two of them (SUI, Ul of all types). Only
two trials investigated the effect of PFMT versus control in the two
remaining subgroups, one in women with UUIl only and another in
women with MUl only.

Further, participants were selected for the trials solely on the
basis of the type of incontinence, diagnosed according to signs,
symptoms or urodynamics. Theoretically, women with ruptured
ligaments or fascia, partial or complete avulsion of the PFM, or even
severe peripheral nerve damage may have responded differently to
PFMT than women without such major anatomical defects, which
may affect the estimate of treatment effect. Using new imaging
techniques may improve researchers' ability to give a more specific
diagnosis and use a more homogenous sample of participants, or
present their data according to women who did and did not have
such defects (Dumoulin 2011).

Variation in interventions

There was large variation in the PFMT programmes, as reported in
Appendix 3. 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
differences between the training programmes, and hence their
potential relative effectiveness. Including trials with a suboptimal
exercise 'dose' could adversely affect the estimate of differences in
treatment effect. Although assessment of the interactions between
the quality of the exercise programmes and their effects has been
recommended (Herbert 2005), it was not possible to explore this
aspect in this review. Nevertheless, the more recent trials reported
PFMT exercise regimens that were morein line with the literature on
skeletal muscle training theory and pelvic floor muscle dysfunction,
with supervised progressive training protocols.

Outcomes

Some important secondary outcomes were either missing or were
rarely reported. Only three trials reported medium-term follow-
up (less than one year), all of which favoured the active PFMT
but with very wide Cls (Analysis 1.13; Analysis 1.14). Although one
new trial reported data for one- and two-year follow-up, it was
only given for one group (the PFMT group). Ethical reasons may
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prevent maintenance of the control group in a no treatment state
and may explain this absence of longer-term follow-up. Arguably,
the need for further treatment (e.g. the use of another conservative
intervention, pessary, surgery or a drug) would provide a robust
and objective measure of the ultimate success of treatment and
should be reported in future studies. Unfortunately, this was not
reported in any of the trials.

Treatment adherence (e.g. performance of pelvic floor muscles
exercise) was reported only in the short-term (during the
intervention) and in some trials not in the control groups, so it
could not be compared between the groups. Therefore, it was not
possible to assess the interactions between the effect size and the
adherence to treatment.

Quality of the evidence
Trial quality and reporting

A total of 31 mostly small-to-moderate trials were included in the
review for the SUI and all Ul population subgroups (1793 women).
One trial contributed to the UUI only subgroup (12 women) and
another to the MUl only subgroup (12 women).

The major limitation in the reporting of included trials was the
absence of a clear description of the PFMT programmes. Another
problem was the absence of long-term follow-up or need for further
treatment.

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, but these measures may not be sensitive enough to
pick up changes due to improvement in Ul.

'Summary of findings' tables and the GRADE approach

The main reasons for downgrading the quality of the evidence in
the 'Summary of findings' tables were:

« random sequence generation and allocation concealment was
high or unclear risk in some trials;

« baseline comparability was high or unclear risk in some trials;

« results wereimprecise (heterogeneity due to variation in results,
although these were generally in favour of PFMT); and

« results were imprecise (for being self-reported measures).

Potential biases in the review process

Of the 31 included trials, nine were at high risk of bias:

o Diokno 2010 for its differences in baseline comparability
(especially with regard to age; those in the treatment group were
older);

« Ferreira 2014 for not reporting all expected outcomes in the
results section;

« Firra 2013 for its lack of blinding of outcome assessment, and
also for its differences in baseline comparability (groups were
different only in the UUI subgroup, with those in the control
group presenting lower frequency in the three-day diary);

« Henalla 1990 for not reporting all expected outcomes in the
results section;

« Lagro-Janssen 1991a for its lack of genuine randomisation and
inadequate allocation concealment;

« Leong 2015 for its lack of blinding of outcome assessment, and
for its differences in baseline comparability (those in the control
group were older, and presented lower 11Q short form scores -
less impacted);

« Pereira 2011 for its lack of blinding of outcome assessment;
« Sar2009 for its management of attrition; and

« Solberg 2016 for its differences in baseline comparability (with
those in the PFMT group presenting lower ICIQ-UI Short Form
score), and for attrition bias, considering that almost half of
the sample were lost to follow-up, with no intention-to-treat
analysis.

Because of the nature of the intervention, which is a complex
interaction between the therapist and the patient, it was not
possible to blind either party and, therefore, we rated all trials as
unclear for this domain. It was also difficult to assess incomplete
outcome data because most of the trials did not publish their
protocols. We rated trials at low risk of bias if the expected
outcomes were presented in the results section. Only Asklund 2017,
Bertotto 2017, Leong 2015, Pereira 2011, and Sran 2016 published
a protocol. Many trials were not able, and did not intend to, report
long-term follow-up. In nine trials, the authors stated that the
untreated groups would receive treatment after the end of the trial
(Asklund 2017; Bertotto 2017; Bidmead 2002; Burns 1993; Celiker
Tosun 2015; Kim 2007; Miller 1998; Pereira 2011; Solberg 2016).

We combined data from a diverse set of studies. This may inevitably
impact on the applicability of our findings to practice. Finally, we
were not able to use Egger's test to assess publication bias in the
current version of the review. However, we plan to include it in
future updates when there are more than 10 studies per subgroup
analysis.

Sources of heterogeneity
Variability of pelvic floor muscle training regimens

PFMT programmes varied considerably in their content and
duration across trials (Appendix 3). Furthermore, the exercise
regimen in both the clinic-based and home PFMT programmes
were often incompletely reported. Therefore, it was difficult to
make judgements about the similarities and differences between
interventions, and hence their potential relative effectiveness.
However, although the training protocol was poorly described
in many of the older trials (6/31 trials), the more recent trials
presented reports of PFMT exercise regimens that were more in
line with the literature on skeletal muscle training theory and
pelvic floor muscle dysfunction, with supervised (26/31 trials)
and progressive exercises (14/31 trials). The duration of the
programmes varied between one week and six months, though
most of the trials had programmes ranging between eight and
12 weeks (20/31 trials). Consequently, it was difficult to evaluate
the potential physiological effect of the exercise programmes.
Including trials with a suboptimal exercise regimen alongside
those with a sufficient regimen could adversely influence the
pooled estimate of PFMT effect. Alongside the physiological effect
of the exercise, support for the behavioural aspects of exercise
is also required. Behavioural support is commonly provided
through supervision of exercise, and the extent of this varied
markedly between trials. Most of the trials provided at least weekly
supervised PFMT classes (21/31). The least supervision was either
having no face-to-face interaction with a health professional (one
trial) or one session to confirm a correct PFM contraction prior to
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training (three trials). The most was a mean of 72 classes (three
classes per week) over six months (one trial).

Assessment of the interaction between quality and the effect of
the intervention has been recommended but there were too few
trialsto conduct a formal sensitivity analysis by intervention quality
(Herbert 2005). As such, it was not possible to explore this aspect
in this review. Rather than excluding or including trials on the
basis of sufficiency of PFMT, or the likelihood that a clear-cut
comparison between PFMT and the control condition had been
made, the preferred approach would have been to conduct a
sensitivity analysis on the basis of PFMT programme characteristics
or amount of clinical difference between the PFMT and control
interventions. However, more trials would be needed in each of the
comparisons in the review before this was possible.

Variability of control conditions

Control conditions were also highly variable. They included no
treatment (19 trials), placebo drug (one trial), sham electrical
stimulation (one trial), and a variety of inactive intervention
strategies, including educational pamphlets, general education
classes or advice on lifestyle alterations. However, it was often
unclear whether the control group was advised on PFMT, or if
they were doing home PFMT exercises (see the Characteristics of
included studies).

Agreements and disagreements with other studies or
reviews

The findings of this update are consistent with the previous version
of this Cochrane Review (Dumoulin 2014), and a Heath Technology
Assessment monograph which investigated all conservative
methods of managing SUI (Imamura 2010).

Brief Economic Commentary

To supplement the main systematic review of the efficacy of
pelvic floor muscle exercises in the treatment of Ul, we identified
economic evaluations comparing the intervention to a placebo or
a sham control. One cost utility analysis was identified (Sjostrom
2017, which was a further report of Asklund 2017; see the
Characteristics of included studies and Appendix 3 for details of the
intervention and control). 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 Short Form 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.

We did not critically appraise the economic evaluation and we do
not attempt to draw any firm or general conclusions regarding the
relative costs or efficiency of the PFMT interventions. However,
this evaluation does provide some evidence that application-based
PFMT is a promising strategy 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.

Considerations for future research

The outcomes of incontinence research would be much more
useful if trialists selected a primary outcome measure that
mattered to women, chose secondary measures to cover a range
of important domains, and opted for standardised tools with
established validity, reliability and responsiveness to measure
outcomes. One domain that requires particular attention in future
is socioeconomics, as it has been poorly addressed to date.
Three trials included in the review asked women if they wanted
further treatment or were satisfied with the treatment outcome,
or both. Questions such as these have potential merit, but asking
women if they are cured or improved with treatment may not
differentiate those who are improved and do not want any further
intervention from those who are improved but not sufficiently so
to be satisfied with the treatment outcome. Although better in
the most recent trials, there is also scope for the use of validated
questionnaires that evaluate bother or distress associated with
symptoms (e.g. the Urogenital Distress Inventory, ICIQ-LUTSqol)
instead of general health questionnaires that are less sensitive to
changes in continence.

Duration of follow-up beyond the end of supervised treatment
needs attention. As the aim of treatment is long-term continence,
it would be appropriate if the outcome was measured at least one
year after the end of treatment. As PFMT generally precedes other
more invasive treatment options, such as surgery, the proportion
of women satisfied with the outcome of PFMT (and for how long
they remain so) would provide essential information for women,
clinicians and service planners.

The reporting of methods and data could be improved. Some
included trials collected data for outcomes of interest but did not
reportitin a useful manner (e.g. point estimates without a measure
of dispersion). It was also difficult to assess one of the primary ways
to minimise risk of bias for allocation concealment, because the
methods of randomisation were often poorly described. Trialists
are referred to the CONSORT and revised CONSORT statements
for appropriate standards of trial reporting (Boutron 2008; Moher
2001).

In essence, there is a need for at least one large, pragmatic,
well-conducted and explicitly reported trial comparing PFMT with
control to investigate the longer-term (more than one year),
clinical effectiveness and cost-effectiveness of PFMT. An important
outcome measure should be added to cure and improvement
of incontinence: the need to use extra interventions (such as
pessaries, drugs or surgery) after the end of the PFMT intervention.

Such atrial could recruit separate groups of women with symptoms
of SUI, UUI or mixed Ul based on clinical history and physical
examination, with a sample size based on a clinically important
difference in self-reported Ul and condition-specific QoL outcomes,
and sufficient for subgroup analysis on the basis of type of Ul.
Stratification or minimisation procedures could be used to ensure
an even distribution of women with different types of Ul across both
arms of the trial.

One arm of the study would comprise of a supervised PFMT
programme based on sound exercise science with confirmation
of a correct VPFMC, and incorporate appropriate supervision
and adherence measures to promote maintenance of knowledge
acquisition, behaviour skills and motivation (Dumoulin 2011). The
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choice of programme would have to be set against the resource
implications of intensively supervised individual programmes and
the opportunity cost this represents. Careful clinical judgement is
needed about what sort of programme could actually be applied
in everyday practice and in different countries with their different
healthcare delivery systems. The other arm of the trial would be
a control treatment, for example an explanation of the anatomy
and physiology of the bladder and pelvic floor, or advice on good
bladder and lifestyle habits, with the same explanation and advice
given in both arms. Such a trial would require substantial funding
and multiple recruitment centres. A formal economic analysis, and
process evaluation (e.g. to check intervention fidelity), would also
be an important part of such a trial.

AUTHORS' CONCLUSIONS

Implications for practice

Based on the data available, pelvic floor muscle training (PFMT) is
better than no treatment, placebo or inactive control treatments
for women with stress urinary incontinence (SUI) or urinary
incontinence (Ul) (all types). We can be confident that PFMT can
cure or improve symptoms of SUI and all other types of Ul.

PFMT may reduce the number of leakage episodes in women with
SUl'and in women with all types of Ul.

There was new information from two small trials about women
with urgency urinary incontinence (UUI) alone or mixed urinary
incontinence (MUI) also supporting PFMT. From this new addition,
there is now low-quality evidence that PFMT reduces leakage
episodes in women with UUI. For women with MUI treated with
PFMT, there is now one report of better quality of life.

Overall, women with SUI or all types of Ul treated with PFMT were
more likely to report better quality of life and have less urine
leakage on short clinic-based pad tests than controls. Women were
also more satisfied with the active treatment, and their sexual
outcomes were better. Finally, the findings of the review suggest
that PFMT could be included in first-line conservative management
programmes for women with Ul.

The limited nature of follow-up beyond the end of treatment in the
majority of the trials means that the long-term outcomes of the
use of PFMT remain uncertain. At this time, we are only starting to
gather data on whether PFMT is cost-effective in the long-term.

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 SUI, UUI or MUI. Although the quality
of recent trials has improved (choice of outcome, duration of
follow-up, reporting method and data), most of the data in this
review comes from small- to moderate-size trials of moderate
methodological quality. In planning future research, trialists are
encouraged to consider the following.

« The choice of primary outcomes important to women (urinary
outcomes and quality of life), the size of a clinically important
effect, and subsequent estimation of sample size.

« Choice and reporting of PFMT exercise programmes, including
details of the number of voluntary pelvic floor muscle
contraction per set, duration of hold, duration of rest, number
of sets per day, body position, types of contractions and other
recommended exercises.

« The reporting on adherence outcomes and adherence
strategies, including practice of pelvic floor muscle exercises in
both the intervention and control groups.

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

« Thechoice and reporting of secondary outcome measures, such
as sexual function.

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

« The reporting of formal economic analysis, such as cost-
effectiveness and cost utility.
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* Indicates the major publication for the study

Methods

Setting: single centre, Turkey

Design: 3-arm RCT, parallel design

Participants 50 women with urodynamic SUI

Method of diagnosis: urodynamic

Inclusion criteria: no further criteria reported

Exclusion criteria: no further criteria reported

Mean age (years): PFMT 52.5 (SD 7.9); control 54.7 (SD 7.8)

Interventions Group A (n=20): PFMT

Taught by: therapist

Correct VPFMC confirmed? yes, by vaginal palpation

Number VPFMC per set: 10

Number sets per day: 3

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 45
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD007471.pub3
https://doi.org/10.1002%2F14651858.CD005654.pub2
https://doi.org/10.1002%2F14651858.CD005654.pub3
https://doi.org/10.1002%2F14651858.CD005654

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Aksac 2003 (continued)

Duration of hold: 5 s in the first 2 weeks, 10 s in the following weeks (3-8)

Duration of rest: 10 s in the first 2 weeks, 20 s in the following weeks (3-8)

Types of contraction e.g. submaximal, maximal: sustained

Duration of programme: 8 weeks

Body position: not reported

Other important information on the intervention: Home programme exercises

Use of digital palpation to teach VPFMC with abdominal and buttock muscle relaxation
Weekly clinic visits

Group B (n =10): control, no PFMT

Quote: "did not undertake any exercises"

Group C (n=20): PFM exercises via biofeedback

Outcomes Primary endpoint: post-treatment (8 weeks)
Primary outcome: not stated

Other outcomes: pad test cure (weight gain < 1 g), pad test improvement (= 50% reduction in pad
weight), vaginal squeeze pressure, digital palpation score, incontinence frequency (4-point ordinal
scale), Social Activity Index, only acquired for the intervention group.

On a 4-point ordinal scale (1 = urine loss once a day to 4 = urine loss once a month), median score in the
PFMT group 3.5 (SD 0.5); control group 2.4 (SD 0.9)

Any outcomes measured but not reported: no

Follow-up after primary endpoint: none

Notes Dropouts and withdrawal: not stated
Funding: not reported

Conflicts of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Quote: "patient was requested to choose a closed letter upon her first admis-

tion (selection bias) sion, and she was enrolled to a group in accordance with the number written
in the letter"
No mention of sealed, opaque, consecutively numbered

Allocation concealment Unclear risk Quote: "patient was requested to choose a closed letter upon her first admis-

(selection bias) sion, and she was enrolled to a group in accordance with the number written
in the letter."

Blinding of participants Unclear risk Blinding of the participants was not feasible for the no PFMT treatment arm of

and personnel (perfor- the study

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not clear if blinded outcome assessment

sessment (detection bias)
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Aksac 2003 (continued)
All outcomes

Incomplete outcome data  Unclear risk No information about study completion or (n) in the results or tables

(attrition bias)

All outcomes

Selective reporting (re- Low risk Protocol was not available, all outcomes in study method were reported

porting bias)

Baseline comparability Low risk Baseline comparable for age, weight, parity, abortions, maximum birth weight,
Ul type

Asklund 2017

Methods

Design: 2-arm RCT, parallel design

Setting: web-based. Department of Public Health and Clinical Medicine, Unit of Research, Education
and Development - Ostersund, Umead University, Sweden and Department of Public Health and Clinical
Medicine, Umea University, Sweden

Participants

123 women with SUI
Method of diagnosis: symptoms (2-day leakage diary)

Inclusion criteria: women aged > 18 years, reporting at least weekly episodes of SUI for the last 6
months, with maximum voided volume = 0.3 L and access to a smartphone and email.

Exclusion criteria: pregnancy; previous Ul surgery; present or previous malignancy in the lower ab-
domen; impaired mobility or sensibility in the legs or lower abdomen; severe psychiatric disorders; or
macroscopic haematuria, and irregular bleeding, or difficulty passing urine.

Median age (years): PFMT 44.8 (SD 9.7); control 44.7 (SD 9.1)

Interventions

Group A (n=62): PFMT
Taught by: smartphone app

Correct VPFMC confirmed? basic contraction for the participant to identify the correct PFM contraction
(not face-to-face)

Number VPFMC per set: progressive (from 8 to 62)
Number sets per day: 3

Duration of hold: 2-59 s

Duration of rest: 2-59 s

Type(s) of contraction e.g. submaximal, maximal: exercises to find the right muscle, train strength, en-
durance, quick contraction and knack

Duration of programme: 3 months
Position: standing, lifting, walking
Other important information on the intervention:

Application contained information about SUI, PFMT exercises at different levels (6 basic and 6 ad-
vanced) with graphic support, and functions for statistics and reminders + lifestyle, overweight, smok-
ing physical activity and drinking. There was no face-to-face contact with the participants during study.
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Group B (n=61): control

Treatment postponed, receiving application after 3 months' follow-up

Outcomes

Primary endpoint: post-treatment (3 months)

Outcome measured during the intervention: performing PFMT (yes or no), weekly and daily for both
groups

Primary outcome: symptom severity (International Consultation on ICIQ-UI Short Form); condi-
tion-specific QoL (ICIQ-LUTSqol)

Secondary outcome: PGI-I; IEF; usage of incontinence aids; participant satisfaction
Any outcomes measured but not reported: no

Follow-up after primary endpoint: none

Notes

Subsequent publications:

Lindh A (International Urogynecology Journal 2016;27(12):1857-65) documented predictors of suc-
cess after 1 year in the PFMT group. Participants with successful short-term results were more likely to
succeed in the corresponding outcome at 1 year than those without successful short-term results (ad-
justed OR): PGI 5.15,95% Cl 2.40 to 11.03; ICIQ-UI Short Form 6.85, 95% Cl 2.83 to 16.58; and sufficient
treatment 3.78, 95% CI 1.58 to 9.08. Increasing age predicted success in PGI-I (adjusted OR 1.06, 95% ClI
1.02 to 1.10) and sufficient treatment (adjusted OR 1.08, 95% Cl 1.03 to 1.13). Compared with not train-
ing regularly, regular PFMT at 1 year predicted success for PGl (adjusted OR 2.32,95% CI 1.04 to 5.20)
and sufficient treatment (adjusted OR 2.99, 95% CI 1.23 to 7.27)

Hoffman (Acta Obstetricia et Gynecologica Scandinavica 2017;96(10):1180-7) presented a 2-year fol-
low-up of the RCT for the PFMT group only. 75.4% participated in 3-month and 2-year follow-ups. Base-
line data did not differ between responders and non-responders at follow-up. After 2 years, mean de-
crease in ICIQ-UI Short Form was 3.1 (95% Cl 2.0 to 4.2) and ICIQ-LUTgol was 4.0 (95% CI 2.1 to 5.9). Of
the 46 women, 8.7% rated themselves as very much better, 19.6% as much better and 34.8% as a little
better.

Sjostrom M (Journal of Medical Internet Research 2017;19(5):e154) documented cost-effectiveness
through annual costs per group (app group Euro 447.0 and control group Euro 482.4), annual gains in
quality-adjusted life years per group (app group 0.0101 and control group 0.0016), and the extra cost
per quality-adjusted life year compared to control group ranged from Euro -2425.7 to Euro 14,870.6,
which indicated greater gains in quality-adjusted life years at similar or slightly higher cost.

Dropouts and withdrawal: total 2/123 (PFMT 1/62; control 1/61). Intention-to-treat analysis.

Funding: "This study was supported by grants from the Swedish Research Council for Health, Work-
ing Life and Welfare, the Jamtland County Council, the Vasterbotten County Council, and VisareNorr,
Northern County Councils, Sweden."

Conflicts of interest: None. Quote: "None of the researchers have any financial interests in the prod-
uct."

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Generated by independent administrator

Allocation concealment
(selection bias)

Low risk Randomisation was performed with allocation concealment using sequential-
ly numbered, opaque, sealed envelopes without blinding.

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 48
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Asklund 2017 (continued)

Blinding of participants Unclear risk Blinding of the participants was not feasible for the postponed treatment arm
and personnel (perfor- of the study.
mance bias)

All outcomes

Blinding of outcome as- Unclear risk No assessor, participants completed the questionnaires themselves.
sessment (detection bias)
All outcomes

Incomplete outcome data Low risk Total of 2 (2%), reasons unknown.
(attrition bias)
All outcomes By group: PFMT =1 (2%); control = 1 (2%)

+incomplete outcome for the app group (-2 to -3) in 3 outcomes

Intention-to-treat analysis used

Selective reporting (re- Low risk Trial protocol available through a trial registry, all outcomes in the protocol re-
porting bias) ported in the trial.
Baseline comparability Low risk Groups were comparable at baseline.
Bertotto 2017
Methods Design: 3-arm RCT, parallel design

Setting: single centre (outpatient clinic of Centro Universitario La Salle, Canoas, RS), Brazil

Participants 49 postmenopausal women
Method of diagnosis: symptoms (ICIQ-Ul Short Form: loss of urine on exertion)

Inclusion criteria: women in postmenopausal status, aged 50-65 years, complaint of urine loss on ex-
ertion (detected by ICIQ-UI Short Form questionnaire), provision of written informed consent

Exclusion criteria: presence of urinary tract infection, failure to understand PFM contraction, cognitive
alterations, collagen- or muscle-related diseases, neurological abnormalities

Mean age (years): PFMT 59.3 (SD 4.9); control 57.1 (SD 5.3)

Interventions Group A (n=16): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? yes, by digital palpation
Number VPFMC per set: progressive (from 24 to 70)
Number sets per day: progressive (1-3)
Duration of hold: 6-10 s, depending on the exercise
Duration of rest: 4-10 s, depending on the exercise

Type(s) of contraction, e.g. submaximal, maximal: sustained, phasic lasting 2 s, phasic lasting 3-5 s,
guides-imagery training to generate or enhance precontraction to increased abdominal pressure

Duration of programme: 4 weeks

Position: supine, seated, standing as participant improved
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Bertotto 2017 (Continued)

Group B (n =16): control

Received no treatment in the intervening period

Group C (n=17): PFM exercises + biofeedback

Outcomes Primary endpoint: post-treatment (4 weeks)
Primary outcome: not specified which are primary and secondary
Precontraction, initial EMG baseline (uv), final EMG baseline (uv), duration of endurance contraction
(s), maximum voluntary contraction (puv), ICIQ-UI Short Form
Outcome measured during the intervention: none reported
Any outcomes measured but not reported: no
Follow-up after primary endpoint: none
Notes Dropouts and withdrawal: total 3/32 (PFMT 1/16; control 2/16). No intention-to-treat analysis
Funding: not reported
Conflicts of interest: none
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Women who met the inclusion criteria were randomised across 3 groups. Ran-
tion (selection bias) domisation was performed using envelopes containing the letters A, B and C,
where each letter corresponded to a specific group to which the participant
would be allocated, by order of presentation to the study facility
Allocation concealment Low risk Randomisation was performed using envelopes containing the letters A, B and
(selection bias) C, where each letter corresponded to a specific group to which the participant
would be allocated, by order of presentation to the study facility
This allocation was performed by a blinded, independent researcher not oth-
erwise involved in the study
Blinding of participants Unclear risk Blinding of the participants was not feasible for the control arm
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The study was conducted by 2 investigators (1 and 2). Assessment of groups
sessment (detection bias) before and after intervention was performed by investigator 1, while training
All outcomes was performed by investigator 2. Both had been previously trained
No mention if the assessor was blinded to the intervention
Incomplete outcome data  Unclear risk Total of 3 (9.4%), reasons unknown
(attrition bias)
All outcomes By group: PFMT =1 (6.3%); control =2 (12.5%)
No intention-to-treat analysis used
Selective reporting (re- Low risk Trial protocol available through a trial registry, all outcomes in the protocol re-

porting bias)

ported in the trial
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Bertotto 2017 (Continued)

Baseline comparability Low risk Groups were comparable at baseline
Beuttenmuller 2010
Methods Design: 3-arm RCT

Setting: single centre; the Rehabilitation Unit of Pelvic Floor Disorders in Fortaleza-Ceara, Brazil

Participants 75 women with SUI
Method of diagnosis: not reported. Quote: "women with a diagnosis of SUI"
Inclusion criteria: not reported
Exclusion criteria: not reported

Mean age (years): PFMT 49.96 (SD 5.26); control 44.82 (SD 4.88)

Interventions Group A (n=25): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? not reported but assessed by the evaluator prior to treatment
Number VPFMC per set: 8
Number sets per day: not reported
Duration of hold: 5 s
Duration of rest: not reported

Type(s) of contraction e.g. submaximal, maximal?: long and short contraction with the participantin
supine lying position with knee bent, sitting in the chair or on the gym ball, on all fours, standing

Duration of programme: 20 min (in groups of 4) twice per week for 6 weeks except during menstrual pe-
riods or due to other complications

Number and type of contact with health professional(s): twice per week

Other information: kinesitherapy was accomplished through standing or sitting exercises using a Swiss
ball of varying size, according to the height and weight of the participant. Proprioceptive exercises such
as hopping on a ball, moves to raise the pelvis (anteversion, retroversion, lateralisation and circumduc-
tion) were used. Additionally, exercises were used to contract the PFM to the original position, working
the 2 fibre types | and I by performing contract-relax perineal exercises and hold-relax training, respec-
tively,upto6s.

Group B (n =25): control. Quote: "no physical therapy at that time"

Group C (n=17): PFM exercises with electrical stimulation

Outcomes Primary endpoint: post-treatment (6 weeks)
Primary outcome: not specified which are primary and secondary
KHQ, PFM 1 finger intravaginal evaluation using the Oxford scale, intravaginal pressure perineometry
Outcome measured during the intervention: none reported

Any outcomes measured but not reported: no

Notes Dropouts and withdrawal: not clear
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Beuttenmuller 2010 (continued)
Funding: none. Quote: "No funds were received in support of this study."

Conflicts of interest: none. Quote: "No benefits in any form have been or will be received from a com-
mercial party related directly or indirectly to the subject of this manuscript."

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "randomly divided in 3 groups"

tion (selection bias)

Allocation concealment Unclear risk Not clear if there was allocation concealment
(selection bias)

Blinding of participants Unclear risk Blinding of the participants was not feasible for the control group
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not clear if outcome assessment was blinded
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Not clear if there was attrition
(attrition bias)
All outcomes

Selective reporting (re- Low risk Protocol not available, all outcomes in study method were reported.
porting bias)

Baseline comparability Low risk Groups comparable at baseline for age and BMI
Bidmead 2002
Methods Design: 4-arm RCT, parallel design (after treatment period, control participants crossed over into group

C (PFMT with active electrical stimulation))

Setting: single centre, UK

Participants 170 women with urodynamic SUI
Inclusion criteria: new diagnosis of SUI or no treatment for SUI in previous 6 months
Exclusion criteria: no further criteria reported

Mean age (years): PFMT 46.2 (SD 8.5); control 47.5 (SD 11.5)

Interventions Group A (n=40): PFMT
Conventional PFMT supervised by physiotherapist
Individually tailored lifestyle advice.
5 clinic visits in 14 weeks (weeks 1, 3, 6, 10 and 14)
Taught by: physiotherapist

Correct VPFMC confirmed? not reported
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Bidmead 2002 (Continued)

Number VPFMC per set: not reported

Number sets per day: not reported

Duration of hold: not reported

Duration of rest: not reported

Type(s) of contraction, e.g. submaximal, maximal: not reported
Duration of programme: 14 weeks

Position: not reported

Group B (n =20): control

No treatment for 14 weeks

Thereafter crossed over into group C (PFMT with active electrical stimulation)
Group C (n=88): PFM exercises with active electrical stimulation

Group D (n =42): PFM exercises with sham electrical stimulation

Outcomes Primary endpoint: post-treatment (14 weeks)
Primary outcome: not specified which are primary and secondary. Pad test, KHQ
Outcome measured during the intervention: none reported
Any outcomes measured but not reported: no
Follow-up after primary endpoint: none
Notes Dropouts and withdrawal: total 17/60 (PFMT 10/40; control 7/20). Primary analysis by intention-to-
treat
Funding: not reported
Conflicts of interest: not reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: "randomised"
tion (selection bias)
Allocation concealment Unclear risk Not clear if there was adequate random allocation concealment
(selection bias)
Blinding of participants Unclear risk Blinding of the participants was not feasible for the cross-over control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Blinded outcome assessment
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Similar in each of the 4 groups at around 25%
(attrition bias)
All outcomes Primary analysis by intention-to-treat
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Selective reporting (re- Unclear risk Reporting on all outcomes but not with data for all of them (abstract available
porting bias) only)
Baseline comparability Low risk Groups comparable at baseline for age, severity, severity of genuine stress in-

continence on urodynamics

Burgio 1998

Methods

Design: 3-arm RCT, parallel design
Stratified by type (UUI, MUI) and severity of incontinence (number of leakage episodes)

Setting: single centre, USA

Participants

197 women with UUI, with or without urodynamic SUI

Inclusion criteria: community-dwelling women aged = 55 years, = 2 urge accidents per week, UUI-pre-
dominant pattern

Exclusion criteria: continual leakage, uterine prolapse past introitus, unstable angina, decompensat-
ed heart failure, history of malignant arrhythmias, impaired mental status (MMSE < 20)

Mean age (years): PFMT 67.3 (SD 7.6); control 67.6 (SD 7.6)
Mean duration of symptoms (years): PFMT 9.4 (SD 10.8); control 12.7 (SD 15.9)
> 10 leakage episodes per week: PFMT 52%; control 54%

Diagnosis: 96 UUI only (49%); 101 MUI (51%)

Interventions

Group A (n=65): PFMT

Taught by: nurse

Correct VPFMC confirmed? anorectal biofeedback
Number VPFMC per set: 15

Number sets per day: 3

Duration of hold: upto 10's

Duration of rest: upto 10 s

Quote: "duration of individual contraction and relaxation was based on the ability demonstrated by
each patient in the biofeedback sessions and gradually increased across sessions to a maximum of 10
seconds each."

Type(s) of contraction e.g. submaximal, maximal: sustained maximal contractions and quick contrac-
tions

Duration of programme: 8 weeks

Position: various. Quote: "patients were advised to practice in various positions, including lying, sitting,
and standing."

Other important information on the intervention:

Use of anorectal biofeedback to teach VPFMC with abdominal muscle relaxation. Response to urge
(pause, sit, relax, repeated VPFMC to suppress urge). Use of bladder-sphincter biofeedback at 3rd vis-
it for women with <50% reduction in leakage episodes to teach VPFMC against increasing fluid volume
and urge. Fortnightly clinic visit with nurse practitioner, 8 weeks
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Burgio 1998 (Continued)

Group B (n =65): control

Placebo drug, 3 times a day, for 8 weeks. Capsule contained riboflavin phosphate 500 mg marker. Fort-
nightly clinic visit with nurse practitioner

Group C (n=67): drug treatment

Outcomes

Primary endpoint: post-treatment (10 weeks)

Primary outcome: change in leakage frequency (2-week urinary diary)

Secondary outcomes: Hopkins Symptom checklist for psychological distress, self-report (worse to
much better), satisfaction with progress (not at all to completely), perceived improvement (none or 0%
to dry or 100%), willingness to continue PFMT, desire for other treatment, leakage episodes (2-week uri-
nary diary), cystometry (for 105/197), adverse events

Any outcomes measured but not reported: no

Follow-up after primary endpoint: none

Notes

Dropouts and withdrawal: total 16/130 (PFMT 4/65; control 12/65). Intention-to-treat for primary out-
come, most recent urinary diary data carried forward

Funding: "This research was supported by grants AG 08010 and KO4 00431 from the National Institute
on Aging, National Institutes of Health, Bethesda, Md."

Conflicts of interest: none declared

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Quote: "within each stratum, randomisation was performed with comput-

tion (selection bias) er-generated random numbers using a block size of 6 to avoid inequity in
group size."

Allocation concealment Unclear risk Not clear if there was adequate allocation concealment

(selection bias)
Quote: "within each stratum, randomisation was performed with comput-
er-generated random numbers using a block size of 6 to avoid inequity in
group size."

Blinding of participants Unclear risk Control group was placebo-blinded to the medication treatment arm but not

and personnel (perfor- to the PFMT group

mance bias)

All outcomes

Blinding of outcome as- Low risk Blinded outcome assessment

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Attrition rate per group and reasons given: not thought to be due to interven-

(attrition bias) tion except for 1 participant in the placebo groups

All outcomes
Primary analysis by intention-to-treat

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section

porting bias)
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Baseline comparability Low risk Quote: "Before treatment the groups were comparable on all key parameters
except that subject in behavioral treatment had more children, were less likely
to have a high school education and more likely to have a rectocele."

Burns 1993

Methods Design: 3-arm RCT, parallel design
Setting: single centre, USA

Participants 135 women with urodynamic SUI, with or without DO
Inclusion criteria: women with SUI or MUI, aged = 55 years, = 3 leakage episodes per week, demon-
strates leakage with stress manoeuvres during physical examination, MMSE > 23, absence of glycosuria
or pyuria, postvoid residual volume <50 mL, maximum uroflow > 15 mL/s.
Exclusion criteria: no additional criteria reported
Mean age (years): PFMT 63 (SD 6); control 63 (SD 5)
Mean leakage episodes per 24 hours: PFMT 2.6 (SD 2.1); control 2.6 (SD 2.6)
Diagnosis: 135 urodynamic SUI

Interventions Group A (n =43, after dropouts): PFMT
Taught by: nurse
Correct VPFMC confirmed? biofeedback
Number VPFMC per set: 20 (10 quick and 10 sustained) progressive (increased by 10 per set to a total of
200/day)
Number sets per day: 4
Duration of hold: 3 s (quick) to 10 s (sustained)
Duration of rest: not reported
Type(s) of contraction e.g. submaximal, maximal: quick and sustained
Duration of programme: 8 weeks
Position: not reported
Other important information on the intervention:
Booklet explaining anatomy, PFMT, and completion of exercise and urinary diaries. Videotape describ-
ing exercise protocol. Weekly exercise reminder cards mailed between visits. Weekly clinic visits with
nurse
Group B (n = 40, after dropouts): control, no treatment
Group C (n =40, after dropouts): PFMT with biofeedback

Outcomes Primary endpoint: post-treatment (8 weeks)
Primary outcome: leakage episodes (2-week urinary diary)
Secondary outcomes: incontinence severity (based on number of leakage episodes from diary), PFM
EMG, cystometry
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Burns 1993 (Continued)

Follow-up after primary endpoint: longer-term follow-up at 12 weeks and 6 months

Notes Dropouts and withdrawal: 12 total (10/135 dropout and 2/135 excluded from analysis (no urinary di-
ary); group not specified)
Funding: "This research was funded by a cooperative agreement (UOI AG05260) from the National In-
stitute on Aging and the National Center for Nursing Research."
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "randomised blocking was employed to balance the number of sub-
tion (selection bias) jects in each group."
Allocation concealment Unclear risk Not clear if there was adequate allocation concealment
(selection bias)
Blinding of participants Unclear risk Blinding of the participants was not feasible for the no treatment control arm
and personnel (perfor- of the study
mance bias)
All outcomes
Blinding of outcome as- Low risk Blinded outcome assessment
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk 10/135 dropped out or withdrawn, 2 did not have bladder diary data so were
(attrition bias) excluded from analysis
All outcomes
Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk Sociodemographic comparable

Bo 1999

Methods

Design: 4-arm RCT, parallel design
Stratified by severity of leakage on pad test
A priori power calculation

Setting: 5 centres, Norway

Participants

122 women with urodynamic SUI

Inclusion criteria: women with a history of SUI, waiting for surgery or recruited through advertising, >
4 g leakage on pad test with standardised bladder volume

Exclusion criteria: other types of incontinence, DO on urodynamics, residual urine > 50 mL, maximum

uroflow < 15 mL/s, previous surgery for urodynamic SUI, neurological or psychiatric disease, ongoing
urinary tract infection, other disease that could interfere with participation, use of concomitant treat-
ments during trial, inability to understand instructions given in Norwegian
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Bo 1999 (Continued)

Mean age (years): PFMT 49.6 (SD 10.0); control 51.7 (SD 8.8)
Mean duration of symptoms (years): PFMT 10.2 (SD 7.7); control 9.9 (SD 7.8)
Mean leakage episodes per 24 hours: PFMT 0.9 (SD 0.6); control 1.0 (SD 1.0)

Diagnosis: 122 urodynamic SUI (100%)

Interventions

Group A (n=29): PFMT

Taught by: physiotherapist

Correct VPFMC confirmed? yes, by vaginal palpation

Number VPFMC per set: 8-12 sustained contractions + 3-4 fast contractions
Number sets per day: 3

Duration of hold: 6-8 (for the sustained contraction) s

Duration of rest: 6 s

Type(s) of contraction, e.g. submaximal, maximal: high intensity (close to maximum) fast and sustained
contractions

Duration of programme: 6 months
Position: lying, standing, kneeling and sitting positions with legs apart
Other important information on the intervention:

Explanation of anatomy, physiology and continence mechanism by physiotherapist. Audiotape of
home training programme. Weekly 45-min exercise class with PFMT in a variety of body positions, and
back, abdominal, buttock and thigh muscle exercises. Monthly clinic visit with physiotherapist

Group B (n =32): control

Explanation of anatomy, physiology and continence mechanism. Correct VPFMC confirmed by palpa-
tion. No clinic visits. Offered instruction in use of the Continence Guard (14 accepted)

Group C (n=32): electrical stimulation

Group D (n=29): vaginal cones

Outcomes Primary endpoint: post-treatment evaluation at 6 months
Primary outcomes: 60 s pad test with standardised (200 mL) bladder volume (30 s of running on the
spot + 30 s of jumping with legs in subsequent adduction and abduction (jumping jacks, rate of 132
beats/min)), self-report (very problematic to unproblematic)
Secondary outcomes: The Norwegian version of the Quality of Life Scale (QoLS-N), Bristol Female
Lower Urinary Tract Symptoms Questionnaire, Leakage Index, Social Activity Index, leakage episodes
(3-day urinary diary), 24-hour pad test, vaginal squeeze pressure, adverse events
Follow-up after primary endpoint: no longer-term follow-up

Notes Dropouts and withdrawal: total 6/61 (PFMT 4/29; controls 2/32). Intention-to-treat: baseline values
used for losses to follow-up
Funding: "Norwegian Fund for Postgraduate studies in Physiotherapy and Norwegian Research Coun-
cil. Coloplast AS provided the continence guards and Vitacon AS provided the electrical stimulators and
cones. They also gave financial support to seminars for the research group."
Conflicts of interest: none declared
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Bo 1999 (Continued)
Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "computer generated random number"
tion (selection bias)
Allocation concealment Low risk Publication stated "random." Contact with author confirmed random number
(selection bias) generation, and sealed opaque envelopes
Blinding of participants Unclear risk Blinding of the participants was not feasible for the no treatment control
and personnel (perfor- group
mance bias)
All outcomes
Blinding of outcome as- Low risk Quote: "physicians evaluating the effect of the treatment were also blind to al-
sessment (detection bias) location of treatment."
All outcomes
Incomplete outcome data  Low risk Attrition details: 3 could not complete the study (asthma, change of work,
(attrition bias) death in the family), 2 were excluded because they used other treatment dur-
All outcomes ing the trial. Dropout: 2 from PFMT (8%) (motivation, travel time) and 0 from
control group (0%)
Secondary analysis by intention-to-treat
Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk Groups were comparable at baseline

Carneiro 2010

Methods

Design: 2-arm RCT

Setting: single centre, Cafisio Physical Therapy Clinic

Participants

50 women aged 30-55 years with SUI
Method of diagnosis: urodynamic

Inclusion criteria: women referred by urologists and gynaecologists with urodynamic diagnosis of SUI
due to bladder neck hypermobility or PDS = 90 cmH,0

Exclusion criteria: SUI due to intrinsic insufficiency (PDS) <60 cmH,0, prior surgical correction of SUI
and genital prolapse of any grade in physical examination

Mean age (years): PFMT 49.24 (SD 7.37); control 45.25 (SD 6.60)

Interventions

Group A (n=25): PFMT
Taught by: physical therapist

Correct VPFMC confirmed? yes and maximum voluntary contraction was verified by initial assessment,
individually for each women

Number VPFMC per set: 8-12 repetitions of 5 perineal exercises
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Carneiro 2010 (Continued)

Number sets per day: once

Duration of hold: 6-10 s

Duration of rest: not mentioned

Type(s) of contraction e.g. submaximal, maximal: not reported

Duration of programme: 30 min, twice per week for 8 consecutive weeks
Number and type of contact with health professional(s): twice per week

Other information: verbal information about the PFM function, visualisation of PF component with
anatomical figures

Five minutes of proprioception sitting on a 75-cm diameter therapeutic ball. During that time, partici-
pants were asked to make lateral movements of the pelvis, pelvic anteversion movements, short jumps
and figure of 8 movement with the pelvis

Group B (n =25): control

Quote: "The control group carried out no activity during the 8 weeks, as they were on the waiting list."

Outcomes

Primary endpoint: post-treatment evaluation at 8 weeks
Primary outcome: not stated

Other outcomes: ultrasound examination, surface EMG with an intravaginal probe, PFM bidigital mus-
cle strength test, KHQ

Follow-up after primary endpoint: no longer-term follow-up

Notes

Dropouts and withdrawal: not stated
Funding: not reported

Conflicts of interest: none declared

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Quote: "Using a simple random sampling"
tion (selection bias)
Allocation concealment Unclear risk Not clear if there was adequate allocation concealment
(selection bias)
Blinding of participants Unclear risk Blinding of the participants was not feasible for the no treatment control
and personnel (perfor- group
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not clear if outcome assessment was blinded
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Attrition not reported
(attrition bias)
All outcomes
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Carneiro 2010 (Continued)

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)

Baseline comparability Low risk Quote: "Groups comparable for age, vaginal delivery, caesarian delivery and
time with UL"

Quote: "Time with Ul was almost significantly different between the two group
with the Group A having had Ul for a longer time."

Castro 2008

Methods Design: 4-arm RCT, parallel design
Setting: single centre? Sao Paulo, Brazil

Participants 118 women with urodynamic SUI without DO
Inclusion criteria: women with urodynamic SUI, no DO, a positive cough test, > 3 g leakage measured
on pad test with standardised bladder volume (200 mL); mean of 3 episodes of Ul per week
Exclusion criteria: chronic degenerative disease that would affect muscular or nerve tissues, ad-
vanced genital prolapse, pregnancy, active or recurrent UTI, vulvovaginitis, atrophic vaginitis, conti-
nence surgery within 1 year, people with pacemaker, Valsalva leak point pressure <60 mmH,0 in sit-
ting with 250 mL in bladder or UCP <20 cmH,0 in sitting position at maximal cystometric capacity
Mean age (years): PFMT 56.2 (SD 12.5); control 52.6 (SD 11.2)
Leakage episodes in 7 days: PFMT 10.3 (SD 10.1); control 10.5 (SD 7.0)
Mean BMI (kg/m?): PFMT 25.9 (SD 5.0); control 26.9 (SD 5.1)

Interventions Group A (n=31): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? yes, by vaginal palpation
Number VPFMC per set: 60
Number sets per day: 3 per week
Duration of hold: 1s,2s,5sand 10 s
Duration of rest: same as contraction (1s,2s,5sand 10s)
Type(s) of contraction e.g. submaximal, maximal: sustained for 1-10's
Duration of programme: 6 months
Body position: not reported
Other important information on the intervention: Home programme exercises (3 x 45-min exercises
classes per week (including PFMT) for 6 months with supervision by physiotherapist)
Group B (n =30): control
No visit with therapist but motivational telephone calls once per month
Group C (n=30): electrical stimulation
Group D (n=27): vaginal cones
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Castro 2008 (Continued)

Outcomes Primary endpoint: post-treatment (6 months)
Primary outcomes: objective cure of SUI based on a negative pad test with a standardised bladder vol-
ume (<2 gin weight)
Secondary outcomes: I-QOL, voiding diary (number of leakage in 7 days), PFM digital evaluation using
Oxford scale, urodynamics evaluation, subjective cure "satisfied" or "dissatisfied," adverse events
Any outcomes measured but not reported: no
Follow-up after primary endpoint: no longer-term follow-up
Notes Dropouts and withdrawal: total 11/61 (2/31 + 3/31 excluded from PFMT, 4/30 + 2/30 excluded from
controls). No Intention-to-treat analysis
Quote: "We analyzed the data only for those women who completed the study."
Funding: not reported
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated random numbers
tion (selection bias)
Allocation concealment Low risk Quote: "Once enrolled by a physician investigator, subjects were assigned
(selection bias) to four distinct groups: pelvic floor exercises, electrical stimulation, vaginal
cones, or untreated controls. The division of the four groups was undertaken
by using computer-generated random numbers prepared by the Biostatistics
Center of the Federal University of Sdo Paulo."
Blinding of participants Unclear risk Blinding of the participants was not feasible for the control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Blinded outcome assessment
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Dropout/excluded
(attrition bias)
All outcomes PEMT (n =5): 2 lack of improvement + 1 pregnancy +?
Control (n=6): 2 lack of improvement + 3 change of city +?
Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk Quote: "there were no significant differences between the groups in any of de-

mographics, clinical characteristics or outcome measurements."

Celiker Tosun 2015

Methods

Design: 2-arm RCT, parallel design
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Celiker Tosun 2015 (Continued)

Setting: jointly conducted by the Ege University Faculty of Medicine, Department of Obstetrics and Gy-
necology and the Dokuz Eylul University, School of Physical Therapy and Rehabilitation

Participants

121 women with Ul
Method of diagnosis: sign (urodynamic)

Inclusion criteria: women with SUI and MUI diagnosed by a urogynaecologist using analysis of urody-
namics

Exclusion criteria: pregnancy, history of spinal surgery, spinal or pelvic fracture, urinary tract infec-
tion, vaginal infection, known neurologic disorders, respiratory disease and menstruation at the time
of assessment, PFMT at physiotherapy within the last 2 years and 'zero-one' PFM strength (digital pal-
pation)

Mean age (years): PFMT 51.7 (SD 10.3); control 52.5 (SD 9.1)

Interventions

Group A (n=58): PFMT

Taught by: physiotherapist

Correct VPFMC confirmed? Yes, by digital palpation
Number VPFMC per set: 12

Number sets per day: 3

Duration of hold: according to Laycock PERFECT scheme
Duration of rest: according to Laycock PERFECT scheme

Type(s) of contraction e.g. submaximal, maximal: progressive training with fast, slow and sustained
contractions + knack

Duration of programme: 30 min. 3 times per week for the first 2 weeks followed by weekly visits + addi-
tional programme for those who did not reach the PFM strength goal (grade 5 on Oxford scale)

Position: not reported

Group B (n =63): control, no treatment waiting list

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: I1Q-7, UDI-6, urgent voiding urinary, daytime urinary frequency, Ul frequency, night-
time urinary frequency, 1-hour pad test, stop test
Secondary outcome: PFM strength by digital palpation (PERFECT), morphometry by transabdominal
ultrasound (Ultrasonix-ES500, Canada), intravaginal pressure by manometry (Peritron)
Outcome measured during the intervention: PERFECT scheme not reported
Any outcomes measured but not reported: no
Follow-up after primary endpoint: for a subgroup after 8-12 weeks of additional training to achieve
the PFM strength goal (grade 5 on Oxford scale)

Notes Dropouts and withdrawal: not stated
Funding: "This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors."
Conflicts of interest: none declared

Risk of bias
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Celiker Tosun 2015 (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated random number table

tion (selection bias)

Allocation concealment Low risk Prelabelled sealed envelope

(selection bias)

Blinding of participants Unclear risk Blinding of the participants was not feasible for the control arm

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk The investigators were not aware of the results of the other assessments

sessment (detection bias)
All outcomes

1 physiotherapist performed measurements and the other performed PFMT

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Total of 9/130 (7%)
By group: PFT 7/65 (11%); control 2/65 (3%)
Unbalanced but low attrition rate in each group

No intention-to-treat analysis used

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section, no trial
porting bias) registry found
Baseline comparability Unclear risk Yes for age, BMI, waist/hip circumference, duration of symptoms, number of

pregnancy, heaviest new born weight at delivery
No for 11Q-7 and time frequency

(PFMT group had lower 11Q-7 scores and higher night-time urinary frequency
before the intervention)

Diokno 2010

Methods

Design: 2-arm RCT

Setting: 4 Michigan counties

Participants

44 adult ambulatory women with Ul
Method of diagnosis: symptoms of Ul on the MESA questionnaire

Inclusion criteria: MESA score showing Ul. Quote: "Previously failed anti-incontinence surgery was not
considered exclusion."

Exclusion criteria: currently under treatment for Ul; history of bladder cancer, stroke, multiple scle-
rosis, Parkinson's, epilepsy, spinal cord tumour or trauma; pregnancy; MESA = 72% for urge score or
MESA = 70% for stress score, in addition to urge percentage higher than stress percentage (to eliminate
women with total incontinence and women with UUI predominant symptoms, respectively)

Mean age (years): PFMT 60.6 (SD 14.4); control 52.2 (SD 12.6)

Interventions

Group A (n=23): PFMT

Taught by: urology nurse
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Diokno 2010 (continued)

Correct VPFMC confirmed? Yes, vaginal examination to test for PFM strength were performed by 2 nurs-
es

Number VPFMC per set: 25 contractions in lying and other positions (5 short contractions (quick
squeezes) and 20 long contractions (hold up to 6 s) + knack when needed (sneezing)

Number sets per day: twice per day
Duration of rest: not reported
Type(s) of contraction e.g. submaximal, maximal: maximal

Duration of programme: 1 teaching session, 1 follow-up session and daily exercises with an audiotape
of PFMT

Number and type of contact with health professional(s): once after 2-4 weeks with vaginal examination
if needed and written test on new knowledge acquired

Other important information:

Bladder training tips if needed: progressive voiding schedule based on participant's diary done before
attending the class, interval increased by 15-30 min, use pelvic muscle contraction and distraction to
inhibit detrusor. Goal: voiding interval of 3.5-4 hours while awake. This was not applicable if they al-
ready have the 3.5- to 4-hour interval at baseline.

Quote: "2-h power point presentation lecture in groups by two trained urology nurses. Paper handouts
were distributed."”

Group B (n=21): control

No information given on behavioural intervention at any time

Outcomes Primary endpoint: post-treatment (8 weeks)
Primary outcome: not stated
Other outcomes: improvement, as measured by reduction of severity level on a 3-point scale (severe
to moderate or mild and moderate to mild), or 'no-improvement' for those who stayed the same or
worsened, voiding frequency/intervoid interval, continence status with pad testing (grams), cough test
leak diameter (in centimetres), stress test (percentage positive) and PFM strength with digital score
(pressure, displacement, duration)
Any outcomes measured but not reported: no
Follow-up after primary endpoint: none

Notes Dropouts and withdrawal: not stated
Funding: not reported
Conflicts of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "randomisation was performed in groups of five using the SAS system."

tion (selection bias)

Allocation concealment Unclear risk Adequate allocation concealment

(selection bias)
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Diokno 2010 (continued)

Blinding of participants Unclear risk Blinding of the participants was not feasible for the control arm
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Vaginal examinations to test PFM strength and collection of bladder diary and
sessment (detection bias) 24-hour pad test were performed by 2 nurses other than the lecturers
All outcomes

Incomplete outcome data  Low risk Total attrition: 1 could not contract and did not get randomised, so 44/45
(attrition bias) women participated to randomisation

All outcomes
Group A: 0/23 (0%)

Group B: 3/21 (14%) reason: had incomplete data

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)

Baseline comparability High risk Quote: "The only demographic statistically significant difference between the
two groups was in age."

Women in the treatment group were older

Ferreira 2014

Methods Design: 2-arm RCT, parallel design

Setting: Familicao Athletic Volleyball Club

Participants 32 women with SUI
Method of diagnosis: symptoms and sings of SUI (bladder diary + pad test)

Inclusion criteria: women aged 13-30 years, nulliparous, with symptoms of stress Ul (7-day bladder di-
ary), with urinary leakage > 1 g (pad test: 15 min of volleyball practice)

Exclusion criteria: treatment for <6 months, sport practice for < 2 years, currently or repeated urinary
infections, 18 > BMI > 25

Mean age (years): PFMT 19.4 (SD 3.24); control 19.1 (SD 2.11)

Interventions Group A (n=16): PFMT
Taught by: not reported
Correct VPFMC confirmed? unclear
Number VPFMC per set: 30 sustained contractions + 4 x 30 fast contractions
Number sets per day: 1
Duration of hold: not reported
Duration of rest: not reported
Type(s) of contraction e.g. submaximal, maximal: not reported
Duration of programme: 3 months

Position: not reported
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Ferreira 2014 (Continued)

Other important information on the intervention: none

Group B (n =16): control, had access to an educational pamphlet

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: questionnaire (not specified, only pretreatment data reported), frequency of incon-
tinence, pad test
Other outcomes: none
Outcome measured during the intervention: none reported
Any outcomes measured but not reported: questionnaire not specified
Follow-up after primary endpoint: no
Notes Adherence <50% was reported as an exclusion criteria; however, no measures of adherence were spec-
ified.
Dropouts and withdrawal: no losses
Funding: not reported
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Lottery
tion (selection bias)
Allocation concealment Unclear risk Folded pieces of paper were placed in a common box
(selection bias)
Blinding of participants Unclear risk Blinding of the participants was not feasible for the control arm, although both
and personnel (perfor- treatment groups were unaware of the other treatment arm
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not reported
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No losses
(attrition bias)
All outcomes
Selective reporting (re- High risk No reporting of the results of an outcome (questionnaire) described in the
porting bias) methods
Baseline comparability Low risk Groups were comparable at baseline

Firra 2013
Methods Design: 3-arm RCT, parallel design
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Firra 2013 (continued)

Setting: Texas Woman's University, USA

Participants

64 women with Ul (38 SUI +26 UUI)
Method of diagnosis: signs and symptoms

Inclusion criteria: parous or nulliparous women, aged = 21 years, with a diagnosis of stress or UUI,
with manual dexterity to dial the Liberty Electrical Stimulation Unit (Utah Medical, Midvale, UT), able
to understand and follow instructions in English, women taking hormone replacement therapy had to
agree to maintain the same oestrogen intake over the course of the study, women not taking hormones
were asked not to start an oestrogen regimen during the study

Exclusion criteria: scored 0 on the Oxford scale for PFM strength, had denervation injury to the sphinc-
ters, had undergone anti-incontinence surgery, had vaginal stenosis to the extent that the middle fin-
ger could not be inserted into the vagina, BMI > 50, women with stage Il or IV prolapse or current blad-
derinfection (excluded until cured), pregnant, with neurological conditions, taking any potentially con-
founding prescription drug or nutraceutical (e.g. tolterodine, oxybutynin, antidepressants, antihista-
mines, black cohosh), or those with <3 Ul episodes in 3 days

Mean age (years): SUI PFMT 63.6 (SD 13.3); SUI control 48.2 (SD 16.2); UUI PFMT 66.5 (SD 12.4); UUI
control 63.0 (SD 14.5)

Interventions

Group A: PFMT; SUI (n=12) and UUI (n=7)

Taught by: physiotherapist

Correct VPFMC confirmed? yes, by digital examination

Number VPFMC per set: progressive up to 23 contractions

Number sets per day: 5

Duration of hold: 10 s for sustained contraction, 2-3 s for short contractions
Duration of rest: 20 s for sustained contraction, 6 s for short contractions

Type(s) of contraction e.g. submaximal, maximal: sustained, maximal (short contractions) and submax-
imal (controlled)

Duration of programme: 8 weeks, 16 sessions (2 sessions per week)

Position: for all exercises position progressed from hook lying to sitting, standing squatting as able
Other important information on the intervention: none

Group B: control; SUI (n=11) and UUI (n=8)

Treatment postponed after follow-up

Group C: PFMT + electrical stimulation; SUI (n = 15) and UUI (n=11)

Outcomes

Primary endpoint: post-intervention (8 weeks)

Primary outcome: QoL (YIPS)

Secondary outcome: pelvic muscle strength (perineometer), leaks and urination frequency (diary)
Outcome measured during the intervention: none reported

Any outcomes measured but not reported: no

Follow-up after primary endpoint: none reported

Notes

Dropouts and withdrawal: total 5/38 (PFMT 1/19; control 4/19). No intention-to-treat analysis.
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Firra 2013 (continued)

Funding: "This study was funded in part by the Texas Physical Therapy Foundation."

Conflicts of interest: none declared

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Block randomisation not properly specified

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants Unclear risk Blinding of the participants was not feasible for the 'no treatment' arm
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Not blinded
sessment (detection bias)
All outcomes

Incomplete outcome data Unclear risk Total of 5/38 (13%), unbalanced, reasons unknown
(attrition bias)
All outcomes By group: PFMT 1/19 (5%); control 4/19 (21%)

No intention-to-treat analysis used

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)

Baseline comparability High risk Not for 3-day frequency (control group urinated less frequently than the exer-
cise group; P=0.02)

Henalla 1989

Methods Design: 4-arm RCT, parallel design

Setting: single centre, UK

Participants 104 women with urodynamic SUI
Method of diagnosis: urodynamic
Inclusion criteria: urodynamically confirmed diagnosis of genuine SUI

Exclusion criteria: fistula, > 1 surgical procedure for incontinence, major degree of prolapse, absolute
contraindication to oestrogens

Mean age: not reported

Interventions Group A (n=26): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? yes, by vaginal palpation

Number VPFMC per set: 5

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 69
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Henalla 1989 (continued)

Number sets per day: 1 per hour

Duration of hold: 5 s

Duration of rest: not reported

Type(s) of contraction e.g. submaximal, maximal: not reported
Duration of programme: 12 weeks

Body position: not reported

Other important information on the intervention:

Weekly clinic visit for 12 weeks

Group B (n =25): control, no treatment

Group C (n =25): electrical stimulation

Group D (n =24): vaginal cream

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: not stated

Other outcomes: pad test cure (negative following positive result), pad test improvement (= 50% re-
duction in pad weight), cystometry

Any outcomes measured but not reported: no

Follow-up after primary endpoint: post-treatment evaluation at 12 weeks, with longer-term fol-
low-up at 9 months (questionnaire)

Notes Dropouts and withdrawal: none reported
Funding: not reported

Conflicts of interest: none declared

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "were allocated at random"

tion (selection bias)

Allocation concealment Unclear risk Not clear if there was adequate random allocation concealment
(selection bias)

Blinding of participants Unclear risk Blinding of the participants was not feasible for no treatment arm
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not clear if blinded outcome assessment
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk No information about attrition
(attrition bias)
All outcomes
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Henalla 1989 (continued)

Selective reporting (re- Low risk
porting bias)

Reporting on all outcomes that were presented in the method section

Baseline comparability Low risk

Quote: "the groups were comparable regarding age weight and parity."

Henalla 1990

Methods Design: 4-arm RCT, parallel design

Setting: single centre, UK

Participants 26 women with urodynamic SUI

Inclusion criteria: postmenopausal

Exclusion criteria: no further criteria stated

Mean age (years): 54 (range 49-64)

Interventions Group A (n=8): PFMT

No details given

Group B (n = 7): control, no treatment

Group C (n =11): oestrogen therapy

Group D (n =22): surgery

Outcomes Primary endpoint: post-treatment evaluation (6 weeks)

Primary outcome: not stated

Other outcomes: pad test cure orimproved (not defined), vaginal pH, vaginal cytology, anal EMG

Any outcomes measured but not reported: partial reporting of the outcomes presented in the
method section due to brevity of abstract

Follow-up after primary endpoint: no longer-term follow-up

Notes Dropouts: not stated

Funding: not reported

Conflicts of interest: none declared

Risk of bias

Bias Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk
tion (selection bias)

Quote: "randomised"

Allocation concealment Unclear risk
(selection bias)

Not clear if there was adequate random allocation concealment

Blinding of participants Unclear risk
and personnel (perfor-
mance bias)

No details about control and treatment group blinding

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

71



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Henalla 1990 (continued)
All outcomes

Blinding of outcome as- Unclear risk Not clear if blinded outcome assessment
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk No information about attrition
(attrition bias)
All outcomes
Selective reporting (re- High risk Partial reporting of the outcomes presented in the method section due to
porting bias) brevity of abstract
Baseline comparability Unclear risk Not clear if groups were comparable at baseline
Hofbauer 1990
Methods Design: 4-arm RCT, parallel design
Participants 43 women with urodynamic SUI

Inclusion criteria: not reported
Exclusion criteria: UUI
Mean age (years): 57.5 (SD 12)

Grade 3 incontinence: 4 PFMT; 2 control

Interventions Group A (n=11): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? not reported
Number VPFMC per set: not reported
Number sets per day: not reported
Duration of hold: not reported
Duration of rest: not reported
Type(s) of contraction e.g. submaximal, maximal: not reported
Duration of programme: 6 months
Body position: not reported
Other important information on the intervention:

Exercise programme including PFMT, abdominal and hip adductor exercise, twice per week for 20 min
with therapist, and daily home programme

Group B (n =10): control
Sham electrical stimulation
Group C (n=11): PFMT + electrical stimulation

Group D (n = 11): electrical stimulation

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 72
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cpchrane
Library

O

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Hofbauer 1990 (continued)

Outcomes Primary endpoint: not clear when post-treatment evaluation performed
Primary outcome: not stated
Other outcomes: incontinence scale (not defined), leakage episodes (urinary diary), cystometry
Any outcomes measured but not reported: no
Follow-up after primary endpoint: further follow-up at 6 months
Notes Dropouts: not stated
Funding: not reported
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "randomised"
tion (selection bias)
Allocation concealment Unclear risk Not clear if adequate random allocation concealment
(selection bias)
Translated from German, "random"
Blinding of participants Unclear risk Blinding was not possible for the treatment arm but there was sham electrical
and personnel (perfor- stimulation for the control group
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not clear if blinded outcome assessment
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk No information about attrition
(attrition bias)
All outcomes
Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Unclear risk Not clear if groups were comparable at baseline

Kargar Jahromi 2013

Methods

Design: 2-arm RCT, parallel design

Setting: Jahandidegan Center, Kholdebarin Park in Shiraz, Iran

Participants

48 women with SUI
Method of diagnosis: symptoms SUI (QUID questionnaire)

Inclusion criteria: women aged 60-74 years, QUID score for Ul type (stress score = 4), clinical symp-
toms of Ul within the last 6 months, willing to participate in the study
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Kargar Jahromi 2013 (Continued)

Exclusion criteria: absence in > 2 training sessions, central nervous system disease (e.g. multiple scle-
rosis, cerebrovascular accident or acute mental illness and dementia), recent urology surgery (for <

3 months), history of genitourinary malignancy, current urinary infection, hysterectomy and diabetic
mellitus

Mean age (years): PFMT 67.15 (SD 8.36); control 68.05 (SD 9.1)

Interventions

Group A (n =24): PFMT

Taught by: participants were thought to contract their PFM correctly, but without report of who did it
Correct VPFMC confirmed? no report on confirmation of correct contraction

Number VPFMC per set: 8-12 sustained + 4 fast contractions

Number sets per day: 3

Duration of hold: 6-8 s

Duration of rest: 6 s

Type(s) of contraction e.g. submaximal, maximal: maximal sustained and fast contractions
Duration of programme: 2 months. 8 group training classes (1 per week), 45 min

Position: lying, standing and sitting

Other important information on the intervention:

Education: the participants were taught about the anatomy of the pelvic floor and lower urinary tract,
physiology, and continence mechanisms by the trained nurse + body awareness + breathing + relax-
ation

Home exercises: asked to be performed 3 times a day

Group B (n =24): control, no details

Outcomes Primary endpoint: post-treatment (2 months)
Primary outcome: ICIQ-UI Short Form, Rosenberg's self-esteem evaluation
Other outcomes: none
Any outcomes measured but not reported: none
Follow-up after primary endpoint: none

Notes Dropouts and withdrawal: total 2/50 (PFMT 1/25; control 1/25)
Funding: not reported
Conflicts of interest: none declared

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)
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Kargar Jahromi 2013 (Continued)

Blinding of participants Unclear risk Blinding was not possible for the control group (no details about control
and personnel (perfor- group)
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not reported
sessment (detection bias)
All outcomes
Incomplete outcome data Low risk Total of 2/50 (4%)
(attrition bias)
All outcomes By group: PFT 1/25 (4%) refused; control 1/25 (4%) migrated
No intention-to-treat analysis used
Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk No difference between groups

Kim 2007

Methods

Design: 2-arm RCT, cross-over design

Stratification: level of physical fitness and leakage episode
Not clear if adequate random allocation concealment

Not clear if blinded outcome assessment

A priori power calculation

Setting: single urban centre, Japan

Participants

70 women with SUI symptoms

Method of diagnosis: symptoms (ICIQ)

Inclusion criteria: urine leakage > once per month, Ul associated with exertion
Exclusion criteria: UUI or MUI symptoms, no leakage or not enough

Mean age (years): PFMT 76.6 (SD 5.0); control 76.6 (SD 8.3)

Frequency score of urine leakage: PFMT 3.4 (SD 1.3); control 3.0 (1.3)

Interventions

Group A (n=35): PFMT

Taught by: nurse

Correct VPFMC confirmed? not reported
Number VPFMC per set: 20

Number sets per day: 2 per week
Duration of hold: 3-8 s

Duration of rest: 10 s

Type(s) of contraction e.g. submaximal, maximal: sustained, fast
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Kim 2007 (continued)

Duration of programme: 12 weeks

Body position: sitting, lying and standing positions with the legs apart

Other important information on the intervention:

60-min exercise class twice per week for 12 weeks and 30-min home exercises twice per week
Group B (n =35): control

Live normal life and refrain from exercises aiming to increase muscle strength, walking speed, to re-
duce BMI or to improve dietary habits for 12 weeks

Outcomes Primary endpoint: post-treatment evaluation (3 months)
Primary outcome: ICIQ, frequency of Ul leakage (worse to cured) at 3 and 12 months
Other outcomes: BMI, grip strength, walking speed, hip adductor strength
On a 6-point leakage scale of cure (0 = no urine leakage, 1 =<1 per month, 2 =1-2 per month, 3=1-
2 per week, 4 = every 2 days and 5 = every day), the post-treatment score was significantly better for
PFMT group than for the control group with a mean score post-treatment in the PFMT group of 1.5 (SD
1.8) and in the control group of 2.4 (SD 1.4) (MD -0.9, 95% CI -1.7 to -0.1)
Any outcomes measured but not reported: no
Follow-up after primary endpoint: longer-term follow-up at 12 months
Notes Dropouts: total 5 (PFMT 2/35; control 3/35)
Funding: "This study was supported by a Research Grant of the Ministry of Health and Welfare of Japan
and a Grant-in-Aid for Scientific Research B of the Japan Society for the Promotion of Science. Spon-
sor's Role: The sponsors had no role in the design of this study, development of the intervention pro-
gram, subject recruitment, survey, data analysis, or preparation of the manuscript."
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "computer generated random number"
tion (selection bias)
Allocation concealment Unclear risk Unclear: it was not clear how allocation concealment was conducted
(selection bias)
Blinding of participants Unclear risk Blinding was not possible for the control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not clear if blinded outcome assessment
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Quote: "5 participants (2 =PFMT and 3 = control group) where not able to
(attrition bias) complete study because of hospitalisation = 1, asthma =1, knee pain =1, or
All outcomes fracture=2."
The reasons of attrition were not presented by group
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Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk Groups comparable at baseline

Kim 2011a

Methods

Design: 4-arm RCT

Setting: Basic Resident Register of 5935 women aged = 70 years that resided in the Itabashi ward of
Tokyo as of 1 April 2006

Participants

147 community-dwelling women aged = 70 years with SUI, MUI or UUI
Method of diagnosis: symptoms

Inclusion criteria: urine leakage more than once per month; experiencing SUI, UUI and MUl according
to symptoms; aged = 70 years

Exclusion criteria: unclear type of Ul, having urine leakage < 1 per month, impaired cognition (MMSE <
24), unstable cardiac conditions such as ventricular dysrhythmias, pulmonary oedema or other muscu-
loskeletal conditions

Mean age (years): PFMT 76.7 (SD 3.6); control 75.8 (SD 3.6)

Interventions

Group A (n=37): PFMT

Taught by: clinician giving the PFM and fitness protocol

Correct VPFMC confirmed? not reported

Number VPFMC per set: 10 fast and 10 sustained contractions

Number sets per day: 3

Duration of hold: 3 s for fast contractions, 6-8 s for sustained contractions
Duration of rest: 5 s for fast contractions and 10 s for sustained contractions

Type(s) of contraction e.g. submaximal, maximal: PFM contraction without excessively straining the ab-
domen, performed in lying, sitting, standing position with legs apart

Duration of programme: 60 min, twice per week for 12 weeks in groups
Number and type of contact with health professional(s): twice per week for 12 weeks

Other information: the participants were informed that straining the abdomen increases abdominal
pressure and exerts pressure on the PFM. The participants were trained to exert force only on the PFM
without excessively straining the abdomen

Warm-up and stretching 10-15 min including shoulder rotation, waist rotation and others, PFMT (as
above) in addition to fitness: strength training of the thigh and abdominal muscles performed between
PFMT, weightbearing exercises, ball exercises and others

Home exercises 2-3 sets of (PFM +13 exercises) = 3 times per week (duration approximately 30 min)
Group B (n =36): control

General education class once per month for 3 months where participants were educated on cognitive
function, osteoporosis and oral hygiene

Group C (n=37): PFMT + heat and steam
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Group D (n =37): heat and steam

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: subjective cure (interview) of urine loss episodes
Complete cessation of urine loss episode was defined as cured.
Other outcomes: functional fitness, change in frequency of urine loss episodes (5-point scale), ICIQ
Any outcomes measured but not reported: no

Follow-up after primary endpoint: none

Notes Dropouts and withdrawal: not stated

Funding: "This research was supported in part by a Research Grant from the Ministry of Health and
Welfare of Japan, a Grant-in-Aid for Scientific Research B from the Japanese Society for the Promotion
of Science (19300236) and by the Sanitary Products Research Foundation of the Kao (Tokyo, Japan).
Neither sponsors had any role in the design and conduct of the study; subject recruitment; collection,
management, analysis and interpretation of data; or preparation of the manuscript."

Conflicts of interest: none declared

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "computer-generated random numbers"

tion (selection bias)

Allocation concealment Low risk Quote: "The investigators were blind to the allocation of interventions."
(selection bias)

Blinding of participants Unclear risk Blinding was not possible for the control group but there was an inactive treat-
and personnel (perfor- ment

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not clear if blinded outcome assessment

sessment (detection bias)
All outcomes

Incomplete outcome data Unclear risk Group A: PFMT 2/37 (5%)
(attrition bias)
All outcomes Group B: control /36 (6%)

Reasons for not completing the study in all 4 cases not reported

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)

Baseline comparability Low risk Groups comparable at baseline for anthropometric values, physical fitness,
measures and interview survey

Kim 2011b
Methods Design: 2-arm RCT
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Kim 2011b (continued)

Setting: urban community-based study

Participants

127 community-dwelling women aged = 70 years with SUI, MUl or UUI
Method of diagnosis: symptoms

Inclusion criteria: urine leakage more than once per week; experiencing SUI, UUI and MUl according to
symptoms; aged = 70 years; completing a 1-week urinary diary

Exclusion criteria: unclear type of Ul; having urine leakage less than once per week; not completing
the 1-week bladder diary; impaired cognition (MMSE < 24); unstable cardiac conditions such as ventric-
ular dysrhythmias, pulmonary oedema or other musculoskeletal conditions

Mean age (years): PFMT 76.1 (SD 4.3); control 75.7 (SD 4.4)

Interventions

Group A (n=63): PFMT

Taught by: clinician giving the PFM and fitness protocol

Correct VPFMC confirmed? not reported

Number VPFMC per set: 10 fast and 10 sustained contractions

Number sets per day: 3

Duration of hold: 3 s for fast contractions, 6-8 s for sustained contractions
Duration of rest: 5 s for fast contractions and 10 s for sustained contractions

Type(s) of contraction e.g. submaximal, maximal: PFM contraction without excessively straining the ab-
domen, performed in lying, sitting, standing position with legs apart

Duration of programme: 60 min, twice per week for 12 weeks in groups
Number and type of contact with health professional(s): twice per week for 12 weeks
Other important information on the intervention:

Warm-up and stretching 10-15 min, PFMT (as above) in addition to fitness: strength training of the
thigh and abdominal muscles performed between PFMT, back, legs, trunk and use of an exercise ball

Home exercises: 2-3 sets of (PFM + 13 exercises) = 3 times per week (duration approximately 30-min)
Group B (n = 64): control

General education class once per month for 3 months where participants were educated on cognitive
function, osteoporosis and oral hygiene

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: cure rate of urine leakage episodes (bladder diary) at 3 and 7 months
Other outcomes: ICIQ frequency of Ul leakage (scale 0-5) at 3 and 7 months, BMI, waist line, grip
strength, walking speed, hip adductor strength
Any outcomes measured but not reported: no
Follow-up after primary endpoint: 7 months' follow-up

Notes Dropouts: total 7/127 (PFMT 4/63; control 3/64)
Funding: "This research was supported in part by a Research Grant from the Ministry of Health and
Welfare of Japan and a Grant-in-Aid for Scientific Research B from the Japan Society for the Promotion
of Science (19300236) and was supported by the Sanitary Products Research Foundation of the KAO
Corporation."
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Kim 2011b (continued)

Conflicts of interest: none declared

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "computer-generated random number"

tion (selection bias)

Allocation concealment Low risk Quote: "the randomisation procedure was blinded."

(selection bias)

Blinding of participants Unclear risk Blinding was not possible for the control group but there was an inactive treat-
and personnel (perfor- ment

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "the investigators that evaluated the effects of the exercise treatment

sessment (detection bias)
All outcomes

were blind to the allocation of interventions."

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Total: 7/127 (6%)

Group A: PFMT 4/63 (6%): hip fracture (n = 1), moving (n = 1), knee pain (n = 1),
spouse care (n=1)

Group B: control 3/64 (5%): death (n = 1) hospitalisation (n = 1), decreased mo-
tivation (n=1)

Selective reporting (re- Low risk Reported on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk Quote: "Most of the baseline characteristics were similar between the groups."

All those presented by the study were similar between groups

Lagro-Janssen 1991a

Methods

Design: 2-arm RCT, parallel design

Setting: 13 general practices, the Netherlands

Participants

110 women with urodynamic SUI with or without DO
Method of diagnosis: urodynamic
Inclusion criteria: women aged 20-65 years reporting = 2 leakage episodes per month

Exclusion criteria: previous incontinence surgery, neurological causes of incontinence, urinary tract
infection, temporary cause of incontinence

Mean age (years): PFMT 46.1 (SD 10.1); control 44.6 (SD 8.2)
Symptoms for > 5 years: PFMT 55%; control 33%
Mean leakage episodes per 24 hours: PFMT 2.5 (SD 2.0); control 3.3 (SD 2.2)

Diagnosis: 66 (60%) urodynamic SUI, 20 (18%) MUI, 18 (16%) UUI, 6 (6%) other
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Lagro-Janssen 1991a (Continued)

Note: only data from women with urodynamic SUI are included in the review, because women with
other diagnoses also had bladder training

Interventions

Group A (n =54, but 33 with urodynamic SUI only): PFMT
Taught by: general practitioner

Correct VPFMC confirmed? yes, by vaginal palpation

Number VPFMC per set: 10

Number sets per day: 5-10

Duration of hold: 6 s

Duration of rest: not reported

Type(s) of contraction e.g. submaximal, maximal: not reported
Duration of programme: 12 weeks

Body position: not reported

Other important information on the intervention:

Advice about incontinence pads from practice assistant
Information on PFM function and how to contract by family doctor
Group B (n =56, but 33 with urodynamic SUI only): control

Advice about incontinence pads only. Offered treatment after 12 weeks

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: not stated
Other outcomes: incontinence severity (12-point score), subjective assessment, health locus of control
questionnaire, general health questionnaire, leakage episodes (7-day diary), self-reported treatment
adherence, adverse events
Any outcomes measured but not reported: no
Follow-up after primary endpoint: longer-term follow-up at 6 months, 12 months and 5 years
Notes Dropouts: total 4/110 (PFMT 1/54; control 3/56)
Funding: not reported
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  High risk Consecutively (i.e. quasi-random because of alternation)
tion (selection bias)
Allocation concealment High risk Quote: "the patient were assigned consecutively to the treatment or control

(selection bias)

groups which were stratified on the basis of the severity of their incontinence."

Inadequate allocation concealment
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Lagro-Janssen 1991a (Continued)

Blinding of participants Unclear risk Blinding was not possible for the control group but there was a non-active
and personnel (perfor- treatment

mance bias)

All outcomes

Blinding of outcome as- Low risk Blinded outcome assessment

sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk No dropout reported before 6 months (or end of study first phase, which was
(attrition bias) of interest for this review)

All outcomes

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)

Baseline comparability Low risk Quote: "no significant difference were found"

Leong 2015

Methods

Design: 2-arm RCT, parallel design
No stratification

Setting: Six Elderly Health Centres (EHCs), Department of Health, Hong Kong

Participants

55 women with Ul
Method of diagnosis: clinical (medical officers in-charge)

Inclusion criteria: Chinese women aged > 65 years; clinical diagnosis of SUI, UUI, or MUI of a mild-to-
moderate severity (based on the scoring system; Lagro-Janssen 1991b) made by the Elderly Health
Centre medical officers in-charge

Exclusion criteria: active urinary tract infection, people taking diuretic medication, presence of blad-
der pathology, dysfunction due to genitourinary fistula, tumour, pelvic irradiation, neurological con-
ditions or other chronic conditions (e.g. diabetes mellitus, Parkinson's disease), previous anti-incon-
tinence surgery, significant cognitive impairment assessed by the Cantonese version of MMSE score,
obesity (BMI > 30 kg/m?), use of concomitant treatments during the trial

Mean age (years): PFMT 73.0 (SD 4.0); control 75.4 (SD 5.0)

Interventions

Group A (n=27): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? yes by digital palpation

Number VPFMC per set: progressive PFM exercise programme with aim to strengthen and focus on type
I and type Il fibres

Number sets per day: 3
Duration of hold: 5-10 s
Duration of rest: 10 s

Type(s) of contraction, e.g. submaximal, maximal: slow submaximal (5-30 times); maximal - fast (5-10
times); neuromuscular re-education (the 'knack')
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Leong 2015 (Continued)

Duration of programme: 12 weeks/30 min

8 physiotherapy sessions, 30 min

Once per week for the first 4 weeks

Once every 2 weeks for the next 5-12 weeks
Position: progressive, from lying to standing
Other important information on the intervention:

Bladder training: strategies to increase the time interval between voids by a combination of progres-
sive void schedules, urge suppression, distraction, self-monitoring and reinforcement

Group B (n =28): control

Advice and educational pamphlet with information about management of Ul at baseline (no active
treatment and no contact with the therapist)

Outcomes Primary endpoint: postintervention (12 weeks)
Primary outcome: Ul episodes in the previous 7 days
Secondary outcome: QoL-11Q-7, perception of improvement (VAS), adverse events, satisfaction to
treatment (VAS): only intervention group
Outcome measured during the intervention: Ul episodes; weekly until the end of the programme
Any outcomes measured but not reported: no
Follow-up after primary endpoint: none
Notes Dropouts and withdrawal: 0
Funding: "This study was jointly funded by the Hong Kong Polytechnic University and the Department
of Health)."
Conflicts of interest: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Randomisation was performed prior to the study by an off-site investi-
tion (selection bias) gator using a computerised randomisation programme."
Allocation concealment Low risk Quote: "allocation concealment by sequentially numbered, opaque, and
(selection bias) sealed envelopes."
Quote: "After taking consent, grouping of the individual participants was re-
vealed to the principal investigator by phone."
Blinding of participants Unclear risk Blinding was not possible for the control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Assessor same as therapist
sessment (detection bias)
All outcomes
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Leong 2015 (Continued)

Incomplete outcome data  Low risk Reported, 0 losses
(attrition bias)
All outcomes

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section and trial
porting bias) registry available
Baseline comparability High risk Age: control group older (P =0.06)

11Q-7 score: control group have lower points (P = 0.06) (less impacted)

McLean 2013

Methods Design: 2-arm RCT, parallel design
No stratification

Setting: Queen's University and Affiliated Hospitals Health Sciences

Participants 35 women with SUI
Method of diagnosis: symptoms of SUI

Inclusion criteria: women on waiting list to see urogynaecologist for SUl complaints, aged = 18 years,
symptoms of SUI with or without UUI/nocturia/anterior compartment prolapse

Exclusion criteria: faecal incontinence, medications known to increase or alleviate incontinence, had
known neurological impairments involving the central nervous system or the sacral nerves, known
connective tissue disorders, detrusor instability on urodynamic, evidence of neurological defects,
pelvic mass, prolapse greater than stage two (POP-Q)

Mean age (years): PFMT 49.5 (SD 8.2); control 54.0 (SD 8.4)

Interventions Group A (n=18): PFMT
Taught by: physiotherapist
Correct VPFMC confirmed? yes, by digital palpation
Number VPFMC per set: 10 + specific exercises focused on holding or relaxing after the contraction
Number sets per day: 3
Duration of hold: ramp up over 2-4 s, hold 1-2 s
Duration of rest: not specified

Type(s) of contraction e.g. submaximal, maximal: maximum voluntary contraction and contract their
PFMs before tasks that increase intra-abdominal pressure including coughing, laughing, sneezing and
postural perturbations

Duration of programme: 12 weeks, 30 min per week
Position: not reported
Other important information on the intervention: none

Group B (n =17): control, no intervention

Outcomes Primary endpoint: postintervention (12 weeks)
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McLean 2013 (Continued)

Primary outcome: 3-day bladder diary, 30-min pad test, 11Q-7, UDI-6

Secondary outcome: urethral morphometry (bladder neck position and mobility during coughing and

Valsalva manoeuvre in supine and in standing + cross-sectional area)

Outcome measured during the intervention: modified Oxford scale during the 12 weeks of training

(to provide feedback about progress) but not reported

Any outcomes measured but not reported: none except Oxford

Follow-up after primary endpoint: none

Notes Dropouts and withdrawal: total 5/40 (PFMT 2/20; control 3/20). No intention-to-treat analysis

Funding: none stated

Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Custom automated algorithm
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Unclear risk Blinding was not possible for the control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not reported
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Total of 5/40 (13%), reasons unknown
(attrition bias)
All outcomes By group: PFT 2/20 (10%); control 3/20 (15%)

No intention-to-treat analysis used
+missing data from ultrasound images (5/20 for PFMT; 3/20 for control)

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk 2 groups comparable at baseline

Miller 1998

Methods

Design: 2-arm RCT, parallel design (after 1 month, controls cross over into treatment group)

Setting: single centre, USA

Participants

27 women with of SUI

Method of diagnosis: symptoms and signs
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Miller 1998 (continued)

Inclusion criteria: community-dwelling women, mild-to-moderate SUI (= 1 and <5 leaks per day), aged
> 60 years, direct visualisation of urine loss on cough with 100 mL or more voided after stress test

Exclusion criteria: systemic neuromuscular disease, previous bladder surgery, active urinary tract in-
fection, delayed leakage after cough, more than moderate leakage with cough, inability to do a VPFMC,
prolapse below hymeneal ring

Mean age (years): 68.4 (SD 5.5)

Mean number leakage episodes per day: 1.4 (SD 1.4)

Interventions Group A (n=13): PFMT
Taught by: nurse
Correct VPFMC confirmed? yes, by vaginal palpation
Number VPFMC per set: not reported
Number sets per day: not reported
Duration of hold: not reported
Duration of rest: not reported
Type(s) of contraction e.g. submaximal, maximal: co-ordination and knack
Duration of programme: 1 week
Position: not reported
Other important information on the intervention:

Education on basic physiology and function of PFMs, digital palpation to teach VPFMC. Taught 'The
Knack,' i.e. VPFMC prior to hard cough maintained throughout cough until abdominal wall relaxed.
Practice at home for 1 week

Group B (n =14): control

No treatment for 1 week, then cross-over to treatment group at 1 month

Outcomes Primary endpoint: post-treatment (1 week)
Primary outcome: paper towel test
A paper towel test was reported as mean wet area and SD on either a moderate or a deep cough.
Secondary outcome: pelvic muscle strength (digital palpation)
Any outcomes measured but not reported: no

Follow-up after primary endpoint: no longer-term follow-up

Notes Dropouts and withdrawal: none stated

Funding: "This work was supported by Public Health Service Grants P30 AG 08808,1101 DK 47516, and
T32 AG 001140"

Conflicts of interest: none declared

Risk of bias
Bias Authors' judgement  Support for judgement
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Random sequence genera-  Low risk Quote: "randomly assigned in blocks of two"
tion (selection bias)
Allocation concealment Unclear risk Not clear if there was adequate allocation concealment. Quote: "randomly as-

(selection bias)

signed in blocks of two"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Blinding was not possible for the control group

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Blinding of outcome assessment

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Evaluation, only 1 week after and report on all participants

Selective reporting (re-
porting bias)

Low risk Reporting on all outcomes that were presented in the method section

Baseline comparability

Low risk Groups comparable at baseline

Pereira 2011

Methods

Design: 3-arm RCT, parallel design

Setting: single centre. Laboratory for assessment and intervention on Women's health, Federal univer-
sity of Sao Carlos, Brazil

Participants

49 women with SUI aged > 18 years
Method of diagnosis: SUI symptoms

Inclusion criteria: complain of urinary leakage on stress (2 standard questions about SUI and UUI used
to determine participant eligibility: during the past month, have you involuntary got wet while perform-
ing some kind of physical exertion, coughing, lifting, sneezing or laughing? For urgency, the question
was: during the past month, have you experienced such a strong urge to urinate that it was impossible
to get to the toilet on time? Those answering yes to the stress question only and who had not under-
gone physical therapy for Ul before were included)

Exclusion criteria: symptoms of UUl and MU, latex allergies, vaginal or urinary infections, pelvic organ
prolapse greater than grade Il on Baden-Walker classification system, cognitive or neurological disor-
der, uncontrolled hypertension and inability to carry out the evaluation or treatment

Mean age (years): PFMT 60.20 (SD 8.16); individual PFMT 60.6 (SD 12.63); control 61.53 (SD 10.11)

Interventions

Group A (n=17): group PFMT

Taught by: physical therapist

Correct VPFMC confirmed? yes with vaginal palpation

Number VPFMC per set: not clear, 100 in total on average in intervention sessions

Number sets per day: not mentioned
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Pereira 2011 (Continued)

Duration of hold during intervention sessions: (mean time of the group was considered as the time of
sustained contraction). The time of sustained contraction was increased by 1 s per week up to 10's

Duration of rest during intervention sessions: double the duration of hold

Type(s) of contraction e.g. submaximal, maximal. Quote:"100 contractions were performed on average,
composed of phasic contractions held for 3 s with 6 s rest and tonic contractions of 5-10 s followed by
10-20 s rest. To minimize the muscle fatigue, the resting time was rigidly observed in all sessions and
the time of sustained contraction was slowly increased. PFMT was carried out in supine, sitting and
standing positions. The degree of difficulty progressed according to the positions adopted, the number
of repetitions, and the time of sustained contraction."

Group B (n=17): individual PFMT:

Taught by: physical therapist

Correct VPFMC confirmed? yes with vaginal palpation

Number VPFMC per set: not clear, 100 in total on average in intervention sessions
Number sets per day: not mentioned

Duration of hold: 3-10 s during intervention sessions. The time of sustained contraction was increased
by 1sperweekupto10s

Duration of rest: 6-20 s in intervention sessions

Type(s) of contraction, e.g. submaximal, maximal. Quote: "100 contractions were performed on aver-
age, composed of phasic contractions held for 3 s with 6 s rest and tonic contractions of 5-10 s followed
by 10-20 s rest. To minimize the muscle fatigue, the resting time was rigidly observed in all sessions
and the time of sustained contraction was slowly increased. PFMT was carried out in supine, sitting and
standing positions. The degree of difficulty progressed according to the positions adopted, the number
of repetitions, and the time of sustained contraction."

Other important information on the group and individual interventions:
Duration of programme: 2 x 1 hour weekly sessions in clinic for 6 weeks

Number and type of contact with health professional(s): 12 group or individual sessions twice per week
for 1 hour for a total of 6 weeks

Explanation about anatomy of the PFM and continence mechanism
Group C (n=15): control

Did not receive any treatment during the corresponding treatment time

Outcomes Primary endpoint: post-treatment (6 months)
Primary outcome: urinary loss (1-hour pad test)
Secondary outcome: KHQ, PFM pressure perineometry, PFM strength by digital palpation and sub-
jective satisfaction with treatment (the only 2 response options available were 'satisfied' and 'dissatis-
fied:' 'satisfied' indicated that the participant did not want a different treatment, 'dissatisfied' indicat-
ed that the participant wanted a different treatment from the initial one)
Any outcomes measured but not reported: no
Follow-up after primary endpoint: none

Notes Dropouts and withdrawal: total 2/123 (PFMT 1/62; control 1/61). Intention-to-treat analysis
Funding: "The authors would like to acknowledge the funding support from Brazilian National Re-
search Council (CNPq)."
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Conflicts of interest: none declared

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "participants blindly drew one of the 49 preprinted cards in opaque
tion (selection bias) sealed envelopes from a box."
No mention of successively numbered
Allocation concealment Unclear risk Quote: "participants blindly drew one of the 49 preprinted cards in opaque
(selection bias) sealed envelopes from a box."
Blinding of participants Unclear risk Blinding was not possible for the control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Evaluator was not blinded
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Total: 4/34 (8%)
(attrition bias)
All outcomes Group intervention = 2/17 (12%)*
Individual intervention =2/17 (12%)*
Control intervention =0/15 0%
*Reasons: health problem or family (information not given per treatment
group)
Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section and trial
porting bias) registry available
Baseline comparability Low risk Group similar at baseline for demographics and clinic characteristics

Sar 2009

Methods

Design: 2-arm RCT, parallel design

Setting: 2 centres, outpatient urology clinics attached to a country hospital and a university hospitalin

Izmir, Turkey

Participants

41 women with Ul

Method of diagnosis: signs (2 g of urine on a 1-hour pad test)

Inclusion criteria: women with stress or mixed signs on surgical waiting list between 2005 and 2007,

MMSE score: =25

Exclusion criteria: UTI, previous surgery of Ul, neurological disease, diabetes mellitus, comorbid con-
ditions likely to interfere with treatment, Ul medication, inability to understand Turkish language

Mean age (years): PFMT 41.82 (SD 8.65); control 44.64 (SD 6.90)

Interventions

Group A (n=19): PFMT
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Taught by: nurse

Correct VPFMC confirmed? yes using vaginal palpation
Number VPFMC per set: 30 contractions per set
Number sets per day: 3

Duration of hold: 1-10's

Duration of rest: same as contraction time

Type(s) of contraction e.g. submaximal, maximal: quick flicks (1-2 s contractions), sustained progres-
sive (5-10 s) contractions + knack

Duration of programme: 6 weeks

Position: supine, sitting and standing

Other important information on the intervention:

Taught about the anatomy of the pelvic floor, lower urinary tract anatomy and continence mechanism.
Information was summarised in anillustrated handbook

Group B (n =22): control, not contacted

Outcomes Primary endpoint: post-treatment (6 weeks)
Primary outcome: not stated

Other outcomes: I-QOL; PFM vaginal squeeze pressure (perineometer); 3-day bladder diary; urine loss
(1-hour pad test)

Any outcomes measured but not reported: none

Follow-up after primary endpoint: none

Notes All outcomes were reported as change scores and SD, which we could not use in our forest plot. All out-
comes significantly favoured PFMT vs control (P <0.01)

I-QOL: PFMT 23.19 (SD 11.43); control 5.74 (SD 6.26)
Bladder diary (change in leakage/3 days): PFMT -3.23 (SD 2.19); control 0.82 (SD 2.81)
1-hour pad test (change in grams from baseline): PFMT -5.11 (SD 7.29); control 8.88 (SD 12.52)

PFM strength: mean and maximum as pressure using intravaginal perineometry: mean: PFMT 9.47 (SD
6.53); control -2.23 (SD 4.43); maximum: PFMT 11.23 (SD 7.60); control -3.70 (SD 4.71)

Dropouts and withdrawal: total 5/41 (PFMT 2/19; control 5/22). No intention-to-treat analysis.
Funding: not reported

Conflicts of interest: none declared

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "randomly assigned to an intervention or control group"

tion (selection bias)
Quote: "stratified based on PFM strength, frequency of Ul episodes and severi-

ty of Ul on a 1h pad test"
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Sar 2009 (Continued)

Allocation concealment
(selection bias)

Unclear risk Not clear if there was allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)

All outcomes

Unclear risk Blinding was not possible for the control group

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Quote: "this trial was not blinded."

Incomplete outcome data
(attrition bias)
All outcomes

High risk Total 7/41 (17%)
Group A=2 (11%) dropout: non-adherence to treatment regimen

Group B =5 (23%) excluded: used other treatment during the trial

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)
Baseline comparability Low risk No significant differences at baseline for age, BMI, parity, cystocoele, recto-

coele duration of symptoms, menopause status, PFM strength, episode of
leakage, 1-hour pad tests, I-QOL scores

Solberg 2016

Methods

Design: 3-arm RCT, parallel design (pilot trial)

Setting: single centre, Oslo, Norway

Participants

20 women with MUI
Method of diagnosis: symptoms of MUI

Inclusion criteria: women, aged = 18 years, MUI, not pregnant or planning to become pregnant during
the study

Exclusion criteria: have given birth within 12 months using medication for Ul, had undergone surgery
for Ul

Median age (years): PFMT 63.5 (range 40-87); control 52.5 (range 29-76)

Interventions

Group A (n=10): PFMT

Taught by: physiotherapist

Correct VPFMC confirmed? Yes, using vaginal examination
Number VPFMC per set: 12

Number sets per day: 3

Duration of hold: 6 s

Duration of rest: at least 1 breath out and 1 in

Type(s) of contraction e.g. submaximal, maximal: maximal

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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Solberg 2016 (Continued)

Duration of programme: 12 weeks (25 min of PFMT + 20 min of general exercises, 1 per week + 10 min

home PFMT/daily)

Position: not reported

Other important information on the intervention:

20 min of general exercise
Group B (n=12): control

No treatment waiting list

Group C (n=12): acupuncture

Outcomes Primary endpoint: post-treatment (12 weeks)
Primary outcome: ICIQ-UI Short Form
Secondary outcome: adverse events, adherence
Outcomes measured during the intervention: not reported
Any outcomes measured but not reported: no
Follow-up after primary endpoint: no
Notes Primary outcome different at baseline
Small sample size (6 instead of the 43 needed according to the sample size calculation)
High attrition rate (PFMT: from 10 to 6; control: from 12 to 6)
Dropouts and withdrawal: total 10/22 (PFMT 4/10; control 6/12). No intention-to-treat analysis
Funding: "Funding The Norwegian Acupuncture Association funded open access fee."
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer generated by SurveyMonkey
tion (selection bias)
Allocation concealment Low risk Central allocation web-base
(selection bias)
Blinding of participants Unclear risk Blinding was not possible for the control group
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not reported
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Total of 10/22 (45%)

(attrition bias)
All outcomes

By group: PFT 4/10 (40%); control 6/12 (50%)

Unbalanced + high attrition rate in both groups

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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Solberg 2016 (Continued)

No intention-to-treat analysis used

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section

porting bias)

Baseline comparability High risk Groups were not comparable at baseline for primary outcome (ICIQ-UI Short
Form)

Sran 2016

Methods

Design: 2-arm RCT, parallel design

Setting: single centre, BC Women's Health Center in Vancouver, Canada

Participants

48 women with Ul
Method of diagnosis: signs and symptoms of SUI, UUI, or MUI

Inclusion criteria: postmenopausal with osteoporosis or low bone density; defined by a T score of -
2.0 or lower for the lumbar spine or hip, or a history of a non-traumatic hip, vertebral, wrist or rib frac-
ture; aged= 55 years; symptoms of SUI, UUI, or MUI for at least the past 3 months and =2 Ul episodes in
3 days (self-reported); able to communicate in English (both written and verbal); willing to give written
consent to participate

Exclusion criteria: previous treatments or workshops on incontinence in the past 5 years; previous Ul
surgeries (except for women who had had anti-incontinence surgery at least 20 years previously); fae-
cal incontinence; continuous urine leakage; a current urinary tract infection; perineal pain or genital
prolapse likely to interfere with the PFM assessment and treatment; previous pelvic irradiation; hor-
mone therapy, use of vaginal oestrogen, or an unstable hormone dose within the previous 6 months;
use of concomitant treatments for Ul during the trial period; severe mobility impairments requiring the
use of mobility aids (that would make going to the toilet difficult); use of high-dose diuretics or med-
ications to improve bladder control; history of radiation for pelvic organ cancers; MMSE score < 24; any
other medical problem likely to interfere with treatment and evaluation (serious cardiovascular dis-
ease, ongoing cancer treatments, neurological conditions, psychiatric conditions); and individuals per-
forming a Valsalva manoeuvre in lieu of PFM contraction

Mean age (years): PFMT 66.17 (SD 6.66); control 67.13 (SD 8.38)

Interventions

Group A (n=24): PFMT

Taught by: physiotherapist

Correct VPFMC confirmed by digital palpation

Number VPFMC per set: progressive

Number sets per day: 1

Duration of hold: individualised according to Laycock's perfect scheme
Duration of rest: not reported

Type(s) of contraction e.g. submaximal, maximal: fast MVC, slow MVC, knack (static dynamic), PFM + TA
lying and standing, urge suppression techniques, crown (PFMs contracted 100%, dropped to 50% to
70%, up to 100%), PFME during walking, lunging and squatting

Duration of programme: 12 weeks. 1 hour for the first week, 30 min for 2nd to 12th
Position: lying, standing, walking, lunging and squatting

Other important information on the intervention:

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 93
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Sran 2016 (Continued)

EMG biofeedback was used to monitor
Group B (n =24): control

3-hour session in group on diet and osteoporosis + 2- to 4-hour individual follow-up by health profes-
sional

Outcomes Primary endpoint: postintervention (12 weeks)
Number of leakage episodes on the 7-day bladder diary, pad test and disease-specific QoL and self-effi-
cacy questionnaires
Primary outcome: number of leakage episodes on the 7-day bladder diary
Secondary outcome: pad test, UDI, 11Q, self-efficacy questionnaire
Outcomes measured during the intervention: no
Any outcomes measured but not reported: no
Follow-up after primary endpoint: at 1 year
Number of leakage episodes on the 7-day bladder diary, pad test and disease-specific QoL and self-effi-
cacy questionnaires
Notes UDI at 3 months data are presented unavailable through authors as mean and SD, only available as me-
dian and quartile
Dropouts and withdrawal: total 5/48 (PFMT 2/24; control 3/24). Intention-to-treat analysis
Funding: "Funding/support: This study was funded by the BC Women's Health Research Institute, Doris
Winterbottom Research Award."
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Computer-generated random-block assignment
tion (selection bias)
Allocation concealment Low risk Opaque, sequentially numbered, sealed envelopes
(selection bias)
Blinding of participants Unclear risk Blinding was not possible for the control group although they received an in-
and personnel (perfor- active treatment
mance bias)
All outcomes
Blinding of outcome as- Low risk Outcome assessors, data analysts, and the data collection and analysis team
sessment (detection bias) were blinded to group allocations
All outcomes
Incomplete outcome data Low risk Total of 5/48 (10%)
(attrition bias)
All outcomes By group: PFT 2/24 (8%); control 3/24 (13%)
Reasons for missing outcome data unlikely to be related to true outcome
Intention-to-treat analysis used
Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 94
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Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section and reg-
porting bias) istry available
Baseline comparability Low risk No statistical difference between groups

Wells 1999

Methods

Design: 4-arm RCT, parallel design

Setting: single centre, USA

Participants

286 community living women, with SUI or MUI
Method of diagnosis: symptoms

Inclusion criteria: aged > 21 years, self-described as having uncontrolled urine loss or excessive day
toileting frequency (or both), independent in self-care, able to speak and hear a conversation in English
adequately over the telephone, negative urinalysis, able to contract the PFM as demonstrated on phys-
ical examination, able to read, understand and agree to the diagnostic consent form

Exclusion criteria: diagnosis of degenerative neurological disorder, pregnancy, high risk of infection
following urological instrumentation

Mean age (years): 56 (SD 12.76)

Interventions

Group A (n=71): PFMT

Taught by: nurse

Correct VPFMC confirmed? yes, by physical examination
Number VPFMC per set: 80

Number sets per day: 1

Duration of hold: 10's

Duration of rest: 10 s

Type(s) of contraction e.g. submaximal, maximal: sustained
Duration of programme: 5 months

Position: not reported

Other important information on the intervention:

Initial training and active PFM exercises then monthly visits for observation, coaching and encourage-
ment

Group B (n=72): control

Directed 1 week per month to keep a daily record of fluid intake, toileting and urine leakage and dis-
cern a pattern and make simple lifestyle alterations if possible. Received diary by mail monthly

Group C (n=72): health promotion

Group D (n =71): resistive PFM exercise

Outcomes Primary endpoint: post-treatment (5 months)
Primary outcome: not stated
Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 95
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Wells 1999 (continued)

Other outcomes: PFM strength, urethral pressure and wetting
Any outcomes measured but not reported: no

Follow-up after primary endpoint: no longer-term follow-up

Notes Dropouts and withdrawal: total 65/143 (PFMT 30/71; controls 35/72). No intention-to-treat
Funding: not reported
Conflicts of interest: none declared

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Participants were randomly assigned

tion (selection bias)

Allocation concealment Unclear risk Not clear if there was adequate allocation concealment

(selection bias)

Blinding of participants Unclear risk Blinding was not possible for the control group although they received an in-
and personnel (perfor- active intervention

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Outcome assessment not blinded

sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk Not clear if there was incomplete outcome data. No intention-to-treat analysis
(attrition bias)

All outcomes

Selective reporting (re- Low risk Reporting on all outcomes that were presented in the method section
porting bias)

Baseline comparability Unclear risk Not clear if the groups were comparable at baseline

Yoon 2003

Methods

Design: 3-arm RCT, parallel design

Setting: single centre, Korea

Participants

46 women with Ul
Method of diagnosis: sign (urine loss = 1.0 g on a 30-min pad test)
Inclusion criteria: urine loss > 1 g on 30-min pad test, = 14 voids in 48 hours

Exclusion criteria: women aged <35 and > 55 years, urinary tract infection, previous surgery for Ul,
hormonal or other drug therapy for Ul

Mean age: not reported

Mean voids per day: PFMT 15.1 (SD 1.6); control 16.3 (SD 1.8)
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Yoon 2003 (Continued)

Interventions

Group A (n=12): PFMT

Primary outcome: not stated

Taught by: nurse

Correct VPFMC confirmed? Yes, by EMG
Number VPFMC per set: 30 contractions per set
Number sets per day: not reported

Duration of hold: not reported

Duration of rest: not reported

Type(s) of contraction e.g. submaximal, maximal: strength, endurance
Duration of programme: 8 weeks

Position: not reported

Other important information on the intervention: 20-min weekly session of EMG biofeedback with
nurse, 8 weeks

Group B (n =13): control
No treatment or clinic contact

Group C (n =19): bladder training

Outcomes Primary endpoint: post-treatment (8 weeks)
Primary outcome: not stated
Other outcomes: Ul score (severity based on leakage with 18 activities), leakage episodes and frequen-
cy (2-day diary), 30-min pad test, vaginal squeeze pressure
Any outcomes measured but not reported: none
Follow-up after primary endpoint: no longer-term follow-up
Notes Dropouts and withdrawal: total 4/29 (PFMT 2/15; controls 2/14). No intention-to-treat analysis
Funding: not reported
Conflicts of interest: none declared
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Using random number
tion (selection bias)
Allocation concealment Unclear risk Quote: "assigned randomly to the control and treatment groups by using ran-

(selection bias)

dom numbers." Not clear if there was adequate allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)

All outcomes

Unclear risk Blinding was not possible for the control group

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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Blinding of outcome as- Low risk Blinded outcome assessment
sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk 2 women from the PFM group and 2 women from control withdrew due to fam-
(attrition bias) ily problems
All outcomes

Selective reporting (re- Low risk
porting bias)

Reporting on all outcomes that were presented in the method section

Baseline comparability Low risk Quote: "no baseline difference"

BMI: body mass index; Cl: confidence interval; DO: detrusor overactivity; EMG: electromyography; I-QOL: Incontinence of Quality of Life
questionnaire; ICIQ-Ul Short Form: Incontinence Modular Questionnaire Urinary Incontinence Short Form; ICIQ-LUTSqol: ICIQ Lower
Urinary Tract Symptoms Quality of Life; IEF: incontinence episode frequency; 11Q: Incontinence Impact Questionnaire; KHQ: King's
Health Questionnaire; MD: mean difference; MESA: Medical Epidemiological and Social aspects of Aging; min: minute; MMSE: Mini-
Mental State Examination; MUI: mixed urinary incontinence; MVC: maximal voluntary contraction; n: number of participants; OR: odds
ratio; PDS: pressure drop under stress; PFM: pelvic floor muscle; PFMT: pelvic floor muscle training; PGI-I: Patient Global Impression of
Improvement; POP-Q: Pelvic Organ Prolapse Quantifications; QoL: quality of life; QUID: Questionnaire for Urinary Incontinence Diagnosis;
RCT: randomised controlled trial; s: second; SD: standard deviation; SUI: stress urinary incontinence; TA: transabdominal; UCP: urethral
closure pressure; UDI: Urinary Distress Inventory; Ul: urinary incontinence; UUI: urgency urinary incontinence; VAS: visual analogue scale;
VPFMC: voluntary pelvic floor muscle contraction; YIPS: York Incontinence Perceptions Scale.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Abdulaziz 2012 2-arm RCT comparing biofeedback assisted PFMT to a control group. Considered to be a compari-

son of PFMT and biofeedback to control

Albers-Heitner 2008 Qualitative study, not an RCT

Albers-Heitner 2013 Secondary analysis of a 2-arm RCT assessing satisfaction among women on the involvement of
nurse specialists for patients with Ul. Considered to be a comparison of combined treatments (not

PFMT alone) vs general practice

Alves 2014 2-arm RCT comparing PFMT to physical fitness. The population included women with different
types of urinary symptoms (e.g. pain, dryness, nodules), not only Ul

Bernier 2008a

Electrical stimulation, biofeedback and PFMT used in the treatment arm of the RCT

Bernier 2008b

Electrical stimulation, biofeedback and PFMT used in the treatment arm of the RCT

Beuttenmuller 2011

3-arm RCT comparing PFMT, PFMT and Estim, and control. No Ul outcome

Burgio 2002 3-arm RCT comparing PFMT and biofeedback, PFMT, and self-help booklet (including advice on
PFMT). Considered to be a comparison of different approaches to PFMT

Chang 2011 3-arm RCT comparing acupressure, sham acupressure and usual care. No PFMT group

Dugan 2013 2-arm RCT comparing a fitness programme (Total Control Platinum Program - including PFMT) to

education only. The intervention was considered to be a combination of PFMT and full-body, chair-
based programme focusing on training the transversus abdominis and multifidus, and not PFM
alone

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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Study

Reason for exclusion

Felicissimo 2010

2-arm RCT comparing 2 PFMT interventions: intensive supervised and unsupervised PFMT

Ferreira2011a

2-arm RCT comparing 2 PFMT interventions: home-based and supervised PFMT

Ferreira2011b

Intervention: PFM educational group intervention not PFMT

Ghaderi 2016

The 'control' group received active treatment that included 'exercise;' not PFM exercise but exercis-
es. It was not a 'no treatment' or 'sham treatment' or 'control' treatment

Ghoniem 2005

PFMT vs sham PFMT comparison was considered to be confounded by the choice of sham PFMT

Ghroubi 2015

2-arm RCT comparing PFMT vs weight loss. No control group

Goode 2003 3-arm RCT comparing PFMT + electrical stimulation, PFMT, and self-help booklet (including advice
on PFMT). Considered to be a comparison of different approaches to PFMT

Kang 2015 2-arm RCT. Participants with many of the conditions listed in the exclusions for the review (i.e. neu-
rological conditions)

Kumari 2008 2-arm RCT comparing PFMT and bladder training to the absence of treatment. Considered to be a

comparison of 2 combined treatments (not PFMT alone)

Lapointe 2014

Secondary analysis of 2-arm RCTs investigating if octogenarians benefited from health education
as younger adults. Focus on health promotion. Considered to be a comparison of health education
among octogenarians and younger adults

MclLean 2015

Secondary analysis of 2-arm RCTs comparing surgery and PFMT to surgery and pamphlet with
PFMT exercises. Considered to be a comparison of 2 combined treatments (not PFMT alone)

Miller 2009 2-arm RCT comparing Knack instruction provided by video to video on food pyramid instruction.
Both 10 minutes long. Not considered a PFMT programme

NCT02001714 2-arm RCT comparing a 1 time group behavioural class (2 h) to no treatment. Not considered to be
a PFMT programme

NTR1114 2-arm preventive and therapeutic RCT comparing PFMT to control in women in early stage of cervi-
cal cancer with and without pelvic floor symptoms. Data of those with Ul not presented separately

Ramsay 1990 PFMT vs sham PFMT comparison that was considered to be confounded by the choice of sham
PFMT

RBR-3fgwc7 3-arm RCT comparing PFMT, electrical stimulation and control. The control group included daily

practice of PFMT, at home. Considered to be a comparison of different approaches to PFMT

Rutledge 2012

2-arm RCT comparing PFMT/behavioural therapy to usual care. Considered to be a comparison of a
combined PFMT with bladder training intervention to control, not just PFMT alone.

Sjostrom 2015

2-arm RCT comparing 2 interventions, 1 by web and 1 by pamphlets; no control group

Tajiri 2014 2-arm RCT, control vs PFMT. However, the intervention included PFMT and transverse abdominal
muscle cocontraction exercises, and not PFMT alone
Talley 2017 2-arm RCT comparing no treatment to a combination of PFMT and walking and strength train-

ing classes in frail older women with Ul. Considered to be a combination of treatments (not PFMT
alone)
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Study

Reason for exclusion

van Leeuwen 2004

4-arm RCT comparing duloxetine alone, duloxetine and imitation PFMT, PFMT and placebo, and
PFMT alone. Imitation PFMT and PFMT was considered to be a comparison of different approaches
to PFMT (no control group)

Yang 2012

2-arm RCT comparing PFMT and biofeedback and control in gynaecology cancer survivors not spe-
cific to Ul; Quote: "women who scored above two on of at least one of the bowel, bladder or sexual
function questionnaires were selected."

Yoon 1999

3-arm, probably quasi-randomised trial, comparing PFMT, electrical stimulation, and control (not
defined), for women with urodynamic SUI. This abstract contains no data; P values only

h: hour; PFM: pelvic floor muscle; PFMT: pelvic floor muscle training; RCT: randomised controlled trial; SUI: stress urinary incontinence;

Ul: urinary incontinence.

Characteristics of studies awaiting assessment [ordered by study ID]

Bali 2016

Methods

Quantitative experimental design was used to study the effectiveness of Kegel exercise on women
with urinary incontinence

Samples were selected by using non-probability, purposive sampling technique and randomly di-
vided into 2 groups, i.e. urogenital questionnaire and incontinence questionnaire we acquired be-
fore and after the intervention (4 weeks)

Participants

70 women with urinary incontinence selected from Doiwala
Experimental group (n = 34)

Control group (n =35)

Interventions

Intervention was given to the experimental group, i.e. Kegel exercise for 4 weeks (3 cycles (1 cycle
consisted 5 times) 3 times a day)

Outcomes After 4 weeks of Kegel exercise, urogenital distress score was reduced from 1.7 (SD 0.65) to 1.0 (SD
0.42) and incontinence impact score from 1.6 (SD 0.63) to 1.1 (SD 0.40) in the experimental group (P
<0.05). In the control group, there was no significant decline

Notes Awaiting clarification regarding scoring system used for the UDI and 11Q questionnaires in the trial.
Authors contacted on 23 February 2018

Zhang 2015
Methods This study aimed to observe the effect of pelvic floor rehabilitation on SUI in elderly women. The ef-

fect was assessed after treatment

Participants

86 elderly women with SUI were randomly allocated into training group (n = 43) and control group
(n=43)

Interventions

Training group: attended a pelvic floor rehabilitation course

Control group: received routine education only

Outcomes

In the training group, the symptoms of all participants were improved. The symptom improvement
rates in women with mild SUI was 95.65% and moderate SUI was 81.25%. Their pelvic floor muscle

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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Zhang 2015 (Continued)

strength was 3.29 (SD 0.98) after treatment, which was higher than that of pretreatment (2.56 (SD
0.42)). Mean 1HPTV was 5.93 g (SD 2.05) before treatment and 4.16 g (SD 1.84) after treatment (P <
0.05). But I-QOL showed no significant difference between the 2 groups after treatment (P > 0.05)

Notes Information taken from an abstract containing very little information. Study appeared to meet the
inclusion criteria but some uncertainty remained. Full paper not yet published. We were unable to
find the authors' contact details to ask for more information regarding their publication

1HPTV: not defined by the authors, probably refers to 1 hour pad test values in grams of urine; 11Q: Incontinence Impact Questionnaire; n:
number of participants; SD: standard deviation; SUI: stress urinary incontinence; UDI: Urinary Distress Inventory.

Characteristics of ongoing studies [ordered by study ID]

NCT03097549

Trial name or title Mobile app-treatment of mixed and urgency urinary incontinence in women - a randomized con-
trolled study

Methods 2-arm RCT comparing a non face-to-face programme for PFMT (smartphone app) to an inactive
control group (lifestyle information)

Participants Women with UUI or MUI, established via telephone interview

Interventions Information about PFMT and bladder training for UUI and MUI. Information about psychological
factors and lifestyle factors that might interfere with incontinence. Exercises for the pelvic floor
muscles, bladder training and behaviours of avoidance due to fear of leakage, a statistic function
and possibility to set reminders. Individual advice regarding lifestyle factors and training based on
findings from the bladder diary and answers in the questionnaires

Outcomes Primary outcome measures: International Consultation on Incontinence Modular Questionnaire
Urinary Incontinence Short Form

Secondary outcome measures: International Consultation on Incontinence Modular Question-
naire Lower Urinary Tract Symptoms Quality of Life; change from baseline Incontinence Episode
Frequency; number of incontinence episodes per 48 hours transferred to per week; Internation-

al Consultation on Incontinence Modular Questionnaire Overactive Bladder; Incontinence Cata-
strophizing Scale; change from baseline; usage of incontinence aids at 15 weeks; Patient Global

Impression of Improvement; participant satisfaction and self-rated question about if the current
treatment was sufficient

Starting date 31 March 2017

Contact information eva.samuelsson@umu.se

Notes Information taken from the trial registry (22 February 2018)

MUI: mixed urinary incontinence; PFMT: pelvic floor muscle training; RCT: randomised controlled trial; UUI: urgency urinary incontinence.

DATA AND ANALYSES
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Comparison 1. Pelvic floor muscle training (PFMT) versus no treatment, placebo or control

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Participant-perceived cure after 6 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
treatment
1.1 Stress urinary incontinence 4 165 Risk Ratio (M-H, Fixed, 95% Cl) 8.38 [3.68, 19.07]
1.2 Urgency urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
1.3 Mixed urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
1.4 Urinary incontinence (all 3 290 Risk Ratio (M-H, Fixed, 95% Cl) 5.34[2.78,10.26]
types)
2 Participant-perceived cure or 5 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
improvement after treatment
2.1 Stress urinary incontinence 3 242 Risk Ratio (M-H, Fixed, 95% Cl) 6.33[3.88,10.33]
2.2 Urgency urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
2.3 Mixed urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
2.4 Urinary incontinence (all 2 166 Risk Ratio (M-H, Fixed, 95% Cl) 2.39[1.64,3.47]
types)
3 Urinary incontinence-specif- 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
ic symptom measures (King's
Health Questionnaire/severity
measure after treatment)
3.1 Stress urinary incontinence 3 145 Mean Difference (IV, Fixed, 95% Cl) -13.14 [-21.10,
-5.18]
3.2 Urgency urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
3.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
3.4 Urinary incontinence (all 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
4 Urinary incontinence-specific 3 Mean Difference (IV, Random, 95% Cl) Subtotals only
quality of life measures (King's
Health Questionnaire/inconti-
nence impact after treatment)
4.1 Stress urinary incontinence 3 145 Mean Difference (IV, Random, 95% Cl) -13.44 [-32.24,5.35]
4.2 Urgency urinary incontinence 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
4.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]
4.4 Urinary incontinence (all 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]

types)
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Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
5 Urinary incontinence-specific 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
quality of life measures (King's
Health Questionnaire/physical
limitation)
5.1 Stress urinary incontinence 3 145 Mean Difference (IV, Fixed, 95% Cl) -11.89[-20.55,
-3.23]
5.2 Urgency urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
5.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
5.4 Urinary incontinence (all 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
6 Quality of life measures - not 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
condition specific (King's Health
Questionnaire/general health
score)
6.1 Stress urinary incontinence 3 145 Mean Difference (IV, Fixed, 95% Cl) 1.81[-3.40,7.03]
6.2 Urgency urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
6.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
6.4 Urinary incontinence (all 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
7 Urinary incontinence-specif- 4 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
ic symptom measures (Inconti-
nence Modular Questionnaire
Urinary Incontinence short form)
7.1 Stress urinary incontinence 3 196 Mean Difference (IV, Fixed, 95% Cl) -3.45[-4.39,-2.52]
7.2 Urgency urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
7.3 Mixed urinary incontinence 1 12 Mean Difference (IV, Fixed, 95% Cl) -3.97 [-7.85,-0.09]
7.4 Urinary incontinence (all 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
8 Urinary incontinence-specific 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
quality of life measures (Incon-
tinence Modular Questionnaire
Lower Urinary Tract Symptoms
Quality of Life)
8.1 Stress urinary incontinence 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
8.2 Urgency urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
8.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
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8.4 Urinary incontinence (all 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
9 Urinary incontinence-specific 2 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
symptom measures (Urinary Dis-
tress Inventory short form)
9.1 Stress urinary incontinence 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
9.2 Urgency urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
9.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
9.4 Urinary incontinence (all 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
10 Urinary incontinence-specif- 3 Mean Difference (IV, Random, 95% Cl) Subtotals only
ic quality of life measures (Incon-
tinence Impact Questionnaire
short form)
10.1 Stress urinary incontinence 1 35 Mean Difference (IV, Random, 95% Cl) -19.7[-30.63, -8.77]
10.2 Urgency urinary inconti- 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
nence
10.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
10.4 Urinary Incontinence (all 2 176 Mean Difference (IV, Random, 95% Cl) -7.54[-14.70,-0.39]
types)
11 Urinary incontinence-specific 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
quality of life measures (Inconti-
nence Impact Questionnaire long
form)
11.1 Stress urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
11.2 Urgency urinary inconti- 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
nence
11.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
11.4 Urinary incontinence (all 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
types)
12 Urinary incontinence-specific 2 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
quality of life measures (Inconti-
nence of Quality of Life question-
naire)
12.1 Stress urinary incontinence 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
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12.2 Urgency urinary inconti- 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
nence
12.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
12.4 Urinary incontinence (all 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
13 Participant-perceived cure at 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
up to 1year
13.1 Stress urinary incontinence 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
13.2 Urgency urinary inconti- 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
nence
13.3 Mixed urinary incontinence 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
13.4 Urinary incontinence (all 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
14 Participant-perceived cure or 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
improvement at up to 1 year
14.1 Stress urinary incontinence 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
14.2 Urgency urinary inconti- 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
nence
14.3 Mixed urinary incontinence 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
14.4 Urinary incontinence (all 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
15 Urinary incontinence-specif- 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
ic symptom measures at 1 year
(Urinary Distress Inventory long
form)
15.1 Stress urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
15.2 Urgency urinary inconti- 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
nence
15.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
15.4 Urinary incontinence (all 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
16 Urinary incontinence-specific 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected

quality of life measures at 1 year
(Incontinence Impact Question-
naire long form)
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16.1 Stress urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
16.2 Urgency urinary inconti- 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
nence
16.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
16.4 Urinary incontinence (all 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
17 Participant-perceived satisfac- 3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
tion
17.1 Stress urinary incontinence 2 105 Risk Ratio (M-H, Fixed, 95% CI) 5.32[2.63,10.74]
17.2 Urgency urinary inconti- 0 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
nence
17.3 Mixed urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
17.4 Urinary incontinence (all 1 108 Risk Ratio (M-H, Fixed, 95% Cl) 2.77[1.74,4.41]
types)
18 Perception of improvement 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
(visual analogue scale)
18.1 Stress urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
18.2 Urgency urinary inconti- 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
nence
18.3 Mixed urinary incontinence 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
18.4 Urinary incontinence (all 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
19 Number of women needing 2 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
further treatment
19.1 Stress urinary incontinence 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
19.2 Urgency urinary inconti- 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
nence
19.3 Mixed urinary incontinence 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
19.4 Urinary incontinence (all 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
types)
20 Number of leakage episodesin 11 Mean Difference (IV, Random, 95% Cl) Subtotals only
24 hours
20.1 Stress urinary incontinence 7 432 Mean Difference (IV, Random, 95% Cl) -1.23[-1.78,-0.68]
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20.2 Urge urinary incontinence 1 12 Mean Difference (IV, Random, 95% Cl) -1.83[-2.65,-1.01]
20.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]
20.4 Urinary incontinence (all 4 349 Mean Difference (IV, Random, 95% Cl) -1.00[-1.37,-0.64]
types)
21 Number of micturitions during 4 Mean Difference (IV, Random, 95% Cl) Subtotals only
the day (frequency)
21.1 Stress urinary incontinence 1 21 Mean Difference (IV, Random, 95% Cl) -0.60 [-3.09, 1.89]
21.2 Urgency urinary inconti- 1 12 Mean Difference (IV, Random, 95% Cl) -0.24 [-3.43,2.95]
nence
21.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]
21.4 Urinary incontinence (all 3 187 Mean Difference (IV, Random, 95% Cl) -2.32[-3.21,-1.43]
types)
22 Number of micturitions during 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
the night (nocturia)
22.1 Stress urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
22.2 Urgency urinary inconti- 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
nence
22.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
22.4 Urinary incontinence (all 3 187 Mean Difference (IV, Fixed, 95% Cl) -0.03 [-0.46, 0.40]
types)
23 Short (up to 1 hour) pad test 6 Mean Difference (IV, Random, 95% Cl) Subtotals only
measured as grams of urine
23.1 Stress urinary incontinence 4 185 Mean Difference (IV, Random, 95% Cl) -9.71[-18.92,-0.50]
23.2 Urgency urinary inconti- 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]
nence
23.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]
23.4 Urinary incontinence (all 2 146 Mean Difference (IV, Random, 95% Cl) -3.72[-5.46,-1.98]
types)
24 Long (24 hours) pad test mea- 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
sured as grams of urine
24.1 Stress urinary incontinence 1 55 Mean Difference (IV, Fixed, 95% Cl) -27.5[-61.24,6.24]
24.2 Urgency urinary inconti- 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]

nence
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24.3 Mixed urinary incontinence 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
24.4 Urinary incontinence (all 2 89 Mean Difference (IV, Fixed, 95% Cl) -5.89[-18.23, 6.44]
types)
25 Number cured on short pad 3 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
test (objective) after treatment
25.1 Stress urinary incontinence 3 135 Risk Ratio (M-H, Fixed, 95% Cl) 7.50[2.89, 19.47]
25.2 Urgency urinary inconti- 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
nence
25.3 Mixed urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
25.4 Urinary incontinence (all 0 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
types)
26 Number cured orimproved on 3 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
short pad test (objective) after
treatment
26.1 Stress urinary incontinence 3 96 Risk Ratio (M-H, Fixed, 95% Cl) 8.22(3.17,21.28]
26.2 Urgency urinary inconti- 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
nence
26.3 Mixed urinary incontinence 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
26.4 Urinary incontinence (all 0 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
27 Number of women with sex 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
life spoilt by urinary incontinence
27.1 Stress urinary incontinence 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
27.2 Urgency urinary inconti- 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
nence
27.3 Mixed urinary incontinence 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
27.4 Urinary incontinence (all 0 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
types)
28 Number of women with uri- 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
nary incontinence during inter-
course
28.1 Stress urinary incontinence 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
28.2 Urgency urinary inconti- 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]

nence
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28.3 Mixed urinary incontinence 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
28.4 Urinary incontinence (all 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
types)

Analysis 1.1. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 1 Participant-perceived cure after treatment.

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Stress urinary incontinence
Hofbauer 1990 7/11 0/10 e 9.38% 13.75[0.88,213.65]
Bz 1999 14/25 1/30 e a— 16.35% 16.8[2.37,119.04]
Kim 2011a 7/13 1/11 — 19.48% 5.92[0.86,41.03]
Kim 2007 18/33 3/32 —— 54.78% 5.82[1.9,17.86]
Subtotal (95% Cl) 82 83 4 100% 8.38[3.68,19.07]
Total events: 46 (PFMT), 5 (Control)
Heterogeneity: Tau?=0; Chi*=1.14, df=3(P=0.77); 1>=0%
Test for overall effect: Z=5.06(P<0.0001)
1.1.2 Urgency urinary incontinence
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.1.3 Mixed urinary incontinence
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.1.4 Urinary incontinence (all types)
Kim 2011a 5/22 0/23 I S — 5.13% 11.48[0.67,196.07]
Kim 2011b 26/59 1/61 s — 10.31% 26.88[3.77,191.79]
Burgio 1998 19/63 8/62 ' 3 84.56% 2.34[1.11,4.94]
Subtotal (95% Cl) 144 146 L 4 100% 5.34[2.78,10.26]
Total events: 50 (PFMT), 9 (Control)
Heterogeneity: Tau?=0; Chi*=7.56, df=2(P=0.02); 1>=73.55%
Test for overall effect: Z=5.02(P<0.0001)
Test for subgroup differences: Chi*=0.71, df=1 (P=0.4), I*=0% ‘ ‘ ‘ ‘
Favours control ~ 0.001 0.1 1 10 1000 Favours PFMT
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Analysis 1.2. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 2 Participant-perceived cure orimprovement after treatment.

Study or subgroup PFMT
n/N

Control

n/N

Risk Ratio
M-H, Fixed, 95% CI

Weight

Risk Ratio

M-H, Fixed, 95% CI

1.2.1 Stress urinary incontinence

Asklund 2017 56/61

Bz 1999 12/25
Lagro-Janssen 1991a 20/33
Subtotal (95% Cl) 119
Total events: 88 (PFMT), 14 (Control)

Heterogeneity: Tau?=0; Chi*=3.52, df=2(P=0.17); 1°=43.18%
Test for overall effect: Z=7.38(P<0.0001)

1.2.2 Urgency urinary incontinence

Subtotal (95% Cl) 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.2.3 Mixed urinary incontinence

Subtotal (95% Cl) 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.2.4 Urinary incontinence (all types)

Burgio 1998 46/63
Diokno 2010 12/23
Subtotal (95% Cl) 86
Total events: 58 (PFMT), 23 (Control)

Heterogeneity: Tau?=0; Chi*=0.3, df=1(P=0.58); 1>=0%
Test for overall effect: Z=4.57(P<0.0001)

Test for subgroup differences: Chi*=9.62, df=1 (P=0), 1*=89.61%

12/60
1/30
1/33

123

20/62
3/18
80

_

86.37%
6.49%
7.14%
100%

85.69%
14.31%
100%

4.59[2.75,7.66]
14.4[2.01,103.23]
20[2.85,140.51]
6.33[3.88,10.33]

Not estimable

Not estimable

2.26[1.53,3.35]
3.13[1.04,9.45]
2.39[1.64,3.47]

Favours control 0.01

0.1

1 10 100

Favours PFMT

Analysis 1.3. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control, Outcome 3
Urinary incontinence-specific symptom measures (King's Health Questionnaire/severity measure after treatment).

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.3.1 Stress urinary incontinence
Beuttenmuller 2010 25 28.5(24.1) 25 36 (23.6) — 36.33% -7.45[-20.65,5.75]
Carneiro 2010 25 26.7(26.7) 25 34.6(23.9) —— 32.02% -7.95[-22.01,6.11]
Pereira 2011 30 20.9 (22.3) 15 45.8(23.1) —— 31.65% -24.92[-39.06,-10.78]
Subtotal *** 80 65 <& 100% -13.14[-21.1,-5.18]
Heterogeneity: Tau?=0; Chi*=3.9, df=2(P=0.14); 1>=48.75%
Test for overall effect: Z=3.24(P=0)
1.3.2 Urgency urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Favours PFMT  -100 -50 0 50 100 Favours control
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Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Test for overall effect: Not applicable

1.3.3 Mixed urinary incontinence
Subtotal *** 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.3.4 Urinary incontinence (all types)
Subtotal *** 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Not estimable

Not estimable

Favours PFMT ~ -100 -50 0 50 100

Analysis 1.4. Comparison 1 Pelvic floor muscle training (PFMT) versus no
treatment, placebo or control, Outcome 4 Urinary incontinence-specific quality of
life measures (King's Health Questionnaire/incontinence impact after treatment).

Mean Difference
Random, 95% CI

PFMT
N Mean(SD) N

Control
Mean(SD)

Study or subgroup Weight

Favours control

Mean Difference
Random, 95% Cl

1.4.1 Stress urinary incontinence ‘
49 (26.8) 25 53.8(24.1) —l{—
52.7(28.7) 25 55.4 (28.1) —=
23.3(27.7) 15 57.8(29.5)

65

35.13%
33.5%
31.37%
100%

Beuttenmuller 2010 25
Carneiro 2010 25
Pereira 2011 30
Subtotal *** 80
Heterogeneity: Tau?=209.74; Chi*=8.41, df=2(P=0.01); 1>=76.22%
Test for overall effect: Z=1.4(P=0.16)

1.4.2 Urgency urinary incontinence
Subtotal *** 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.4.3 Mixed urinary incontinence
Subtotal *** 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.4.4 Urinary incontinence (all types)

Subtotal *** 0 1]
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

-4.8[-18.93,9.33]
-2.75[-18.51,13.01]
-34.54[-52.44,-16.64]
-13.44[-32.24,5.35]

Not estimable

Not estimable

Not estimable

Favours PFMT ~ -100 -50 0 50 100

Favours control
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Analysis 1.5. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control, Outcome
5 Urinary incontinence-specific quality of life measures (King's Health Questionnaire/physical limitation).

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.5.1 Stress urinary incontinence
Beuttenmuller 2010 25 21.3(19.5) 25 31(25.9) — 46.51% -9.72[-22.42,2.98]
Carneiro 2010 25 21.1(26.6) 25 29.2 (28) — 32.66% -8.05[-23.21,7.11]
Pereira 2011 30 7.2(10) 15 30(36.8) — 20.84% -22.75[-41.73,-3.77]
Subtotal *** 80 65 L 2 100% -11.89[-20.55,-3.23]

Heterogeneity: Tau?=0; Chi*=1.62, df=2(P=0.45); 1>=0%
Test for overall effect: Z=2.69(P=0.01)

1.5.2 Urgency urinary incontinence
Subtotal *** 0 (1] Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.5.3 Mixed urinary incontinence
Subtotal *** 0 (1] Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.5.4 Urinary incontinence (all types)
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Favours PFMT  -100 -50 0 50 100 Favours control

Analysis 1.6. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control,
Outcome 6 Quality of life measures - not condition specific (King's Health Questionnaire/general health score).

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.6.1 Stress urinary incontinence ‘
Beuttenmuller 2010 25 29.3(15.6) 25 28.4 (16) -*— 35.45% 0.92[-7.84,9.68]
Carneiro 2010 25 34(14.2) 25 28.8 (14.7) J'.- 42.38% 5.25[-2.76,13.26]
Pereira 2011 30 30(15.6) 15 33.3(18.9) —*— 22.18% -3.33[-14.4,7.74]
Subtotal *** 80 65 2 100% 1.81[-3.4,7.03]

Heterogeneity: Tau?=0; Chi*=1.58, df=2(P=0.45); 1>=0%
Test for overall effect: Z=0.68(P=0.5)

1.6.2 Urgency urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.6.3 Mixed urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours PFMT ~ -100 -50 0 50 100 Favours control
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Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

1.6.4 Urinary incontinence (all types)
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Favours PFMT  -100 -50 0 50 100 Favours control

Analysis 1.7. Comparison 1 Pelvic floor muscle training (PFMT) versus no
treatment, placebo or control, Outcome 7 Urinary incontinence-specific symptom
measures (Incontinence Modular Questionnaire Urinary Incontinence short form).

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
1.7.1 Stress urinary incontinence
Asklund 2017 59 7(3.5) 60 10.2 (3.2) [ | 60.24% -3.2[-4.41,-1.99]
Bertotto 2017 15 4.3(3.2) 14 10 (4.8) —— 9.79% -5.7[-8.69,-2.71]
Kargar Jahromi 2013 24 9.1(2.3) 24 12.3(3.6) & 29.97% -3.23[-4.94,-1.52]
Subtotal *** 98 98 ¢ 100% -3.45[-4.39,-2.52]

Heterogeneity: Tau?=0; Chi*=2.4, df=2(P=0.3); 1>=16.77%
Test for overall effect: Z=7.23(P<0.0001)

1.7.2 Urgency urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.7.3 Mixed urinary incontinence
Solberg 2016 5.8 (3.4)
Subtotal *** 6 6

(o]
o

9.8(3.4) 100% -3.97[-7.85,-0.09]

100% -3.97[-7.85,-0.09]

L

Heterogeneity: Not applicable
Test for overall effect: Z=2(P=0.04)

1.7.4 Urinary incontinence (all types)
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Chi*=0.06, df=1 (P=0.8), I*=0%

Favours PFMT 20 -10 0 10 20 Favours control

Analysis 1.8. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 8 Urinary incontinence-specific quality of life measures
(Incontinence Modular Questionnaire Lower Urinary Tract Symptoms Quality of Life).

Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

1.8.1 Stress urinary incontinence ‘

Favours PFMT -10 -5 0 5 10 Favours control
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Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Asklund 2017 58 28.8 (6.4) 60 34.1(6.7) —t -5.3[-7.66,-2.94]

1.8.2 Urgency urinary incontinence

1.8.3 Mixed urinary incontinence

1.8.4 Urinary incontinence (all types)

Favours PFMT -10 -5 0 5 10 Favours control

Analysis 1.9. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control,
Outcome 9 Urinary incontinence-specific symptom measures (Urinary Distress Inventory short form).

Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

1.9.1 Stress urinary incontinence
McLean 2013 18 33.2(20) 17 49.2 (21.6) — -16[-29.81,-2.19]

1.9.2 Urgency urinary incontinence

1.9.3 Mixed urinary incontinence

1.9.4 Urinary incontinence (all types)
Celiker Tosun 2015 58 4.9(3.2) 63 12 (11.6) + -7.1[-10.08,-4.12]

Favours PEMT  -100 -50 0 50 100 Favours control

Analysis 1.10. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control, Outcome
10 Urinary incontinence-specific quality of life measures (Incontinence Impact Questionnaire short form).

Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

1.10.1 Stress urinary incontinence
McLean 2013 18 9.5(7.2) 17 29.2(21.9) -.- 100% -19.7[-30.63,-8.77]
Subtotal *** 18 17 o 100% -19.7[-30.63,-8.77]
Heterogeneity: Not applicable

Test for overall effect: Z=3.53(P=0)

1.10.2 Urgency urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.10.3 Mixed urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.10.4 Urinary Incontinence (all types)

Favours PFMT S0 250 25 50 Favours control
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Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Celiker Tosun 2015 58 5.3(4.3) 63 16.5(2.6) H ‘ 49.91% -11.2[-12.48,-9.92]
Leong 2015 27 1.1(1.2) 28 5(2.8) ‘ 50.09% -3.9[-5.03,-2.77]
Subtotal *** 85 91 0\ 100% -7.54[-14.7,-0.39]
Heterogeneity: Tau?=26.27; Chi*=70.17, df=1(P<0.0001); I*=98.57% ‘
Test for overall effect: Z=2.07(P=0.04) ‘
Favours PFMT 50 25 0 25 50 Favours control

Analysis 1.11. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control,
Outcome 11 Urinary incontinence-specific quality of life measures (Incontinence Impact Questionnaire long form).

Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.11.1 Stress urinary incontinence
1.11.2 Urgency urinary incontinence
1.11.3 Mixed urinary incontinence
1.11.4 Urinary incontinence (all types)
Sran 2016 24 26.5(37.3) 24 79.2(99) —_—t -52.67[-95,-10.34]
Favours PEM  -100 -50 0 50 100

Favours control

Analysis 1.12. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control,
Outcome 12 Urinary incontinence-specific quality of life measures (Incontinence of Quality of Life questionnaire).

Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.12.1 Stress urinary incontinence
Castro 2008 26 -82.2 (17.6) 24 -57.6 (28.2) _— -24.6[-37.75,-11.45]
1.12.2 Urgency urinary incontinence
1.12.3 Mixed urinary incontinence
1.12.4 Urinary incontinence (all types)
Sar 2009 17 -23.2(11.4) 17 5.7(6.3) — -28.93[-35.12,-22.74]
Favours PFMT -50 -25 0 25 50 Favours control

Analysis 1.13. Comparison 1 Pelvic floor muscle training (PFMT) versus no
treatment, placebo or control, Outcome 13 Participant-perceived cure at up to 1 year.

Study or subgroup PFMT

n/N

Control
n/N

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

1.13.1 Stress urinary incontinence

Favours control

0.001 0.1 1 10 1000  Favours PFMT
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Study or subgroup PFMT Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.13.2 Urgency urinary incontinence

1.13.3 Mixed urinary incontinence

1.13.4 Urinary incontinence (all types)
Kim 2011b

23/59 1/61 s — 23.78[3.32,170.49]
Favours control ~ 0-001 0.1 1 10 1000 Favours PFMT
Analysis 1.14. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 14 Participant-perceived cure or improvement at up to 1 year.
Study or subgroup PFMT Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.14.1 Stress urinary incontinence
Henalla 1989 14/26 0/25 —_—t 27.93[1.75,444.45]
1.14.2 Urgency urinary incontinence
1.14.3 Mixed urinary incontinence
1.14.4 Urinary incontinence (all types)

Favours control ~ 0.002 0.1 1 10 500

Favours PFMT

Analysis 1.15. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control,
Outcome 15 Urinary incontinence-specific symptom measures at 1 year (Urinary Distress Inventory long form).

Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.15.1 Stress urinary incontinence
1.15.2 Urgency urinary incontinence
1.15.3 Mixed urinary incontinence
1.15.4 Urinary incontinence (all types)
Sran 2016 24 69.2 (38.1) 24 107.7 (61.7) _— -38.58[-67.61,-9.55]
Favours PFMT  -100 -50 0 50 100 Favours control
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Analysis 1.16. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo or control, Outcome
16 Urinary incontinence-specific quality of life measures at 1 year (Incontinence Impact Questionnaire long form).

PFMT
N Mean(SD) N

Control
Mean(SD)

Study or subgroup

Mean Difference
Fixed, 95% CI

Mean Difference
Fixed, 95% Cl

1.16.1 Stress urinary incontinence

1.16.2 Urgency urinary incontinence

1.16.3 Mixed urinary incontinence

1.16.4 Urinary incontinence (all types)

Sran 2016 24 20.4 (30.7) 24 62.4 (98.5)

-41.91[-83.2,-0.62]

Favours PFMT

-100

-50

100 Favours control

Analysis 1.17. Comparison 1 Pelvic floor muscle training (PFMT) versus no
treatment, placebo or control, Outcome 17 Participant-perceived satisfaction.

PFMT
n/N

Control
n/N

Study or subgroup

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Weight

1.17.1 Stress urinary incontinence
B2 1999

Castro 2008

Subtotal (95% ClI)

Total events: 36 (PFMT), 7 (Control)
Heterogeneity: Tau?=0; Chi*=3.85, df=1(P=0.05); 1?=74.03%
Test for overall effect: Z=4.66(P<0.0001)

21/25
15/26
51

2/30
5/24
54

1.17.2 Urgency urinary incontinence

Subtotal (95% ClI) 0 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.17.3 Mixed urinary incontinence

Subtotal (95% ClI) 0 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.17.4 Urinary incontinence (all types)
Burgio 1998

Subtotal (95% Cl)

Total events: 45 (PFMT), 14 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=4.29(P<0.0001)
Test for subgroup differences: Chi?=2.29, df=1 (P=0.13), 1>=56.37%

45/58
58

14/50
50

.5

d

<>

—_—

25.91%
74.09%
100%

12.6[3.27,48.59]
2.77[1.19,6.46]
5.32[2.63,10.74]

Not estimable

Not estimable

100%
100%

2.77[1.74,4.41]
2.77[1.74,4.41]

0.001 0.1

Favours control

10

1000 Favours PFMT
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Analysis 1.18. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 18 Perception of improvement (visual analogue scale).

Study or subgroup PFMT Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.18.1 Stress urinary incontinence
1.18.2 Urgency urinary incontinence
1.18.3 Mixed urinary incontinence
1.18.4 Urinary incontinence (all types)
Leong 2015 27 8.7(1) 28 1.4(0.7) -+ 7.3[6.84,7.76]

Favours control

-10 -5

Favours PFMT

Analysis 1.19. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 19 Number of women needing further treatment.

Study or subgroup PFMT Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.19.1 Stress urinary incontinence
Bg 1999 4/25 28/30 — 0.17[0.07,0.42]
1.19.2 Urgency urinary incontinence
1.19.3 Mixed urinary incontinence
1.19.4 Urinary incontinence (all types)
Burgio 1998 8/57 37/49 — 0.19[0.1,0.36]
Favours PFMT 0.01 0.1 10 100 Favours control

Analysis 1.20. Comparison 1 Pelvic floor muscle training (PFMT) versus no
treatment, placebo or control, Outcome 20 Number of leakage episodes in 24 hours.

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.20.1 Stress urinary incontinence
Asklund 2017 62 1.7(2.3) 61 2.6(2.1) — 14.86% -0.85[-1.62,-0.08]
Burns 1993 43 1.1(1.4) 39 2.4(2.7) — 12.85% -1.29[-2.24,-0.34]
Bg 1999 25 0.3(0.7) 30 1.1(2.1) — 14.47% -0.8[-1.6,0]
Castro 2008 26 0.4 (0.5) 24 1.3(0.9) —— 18.81% -0.87[-1.28,-0.46]
Firra 2013 12 1.4(1.4) 9 2.7(1.9) —_— 8.45% -1.3[-2.76,0.16]
Lagro-Janssen 1991a 33 0.7 (0.8) 33 3.6(2.3) — 14.26% -2.92[-3.74,-2.1]
McLean 2013 18 0.8(0.9) 17 1.6(1) —— 16.31% -0.8[-1.44,-0.16)
Subtotal *** 219 213 S 2 100% -1.23[-1.78,-0.68]
Heterogeneity: Tau?=0.37; Chi*=22.02, df=6(P=0); 1>=72.75%
Test for overall effect: Z=4.4(P<0.0001)
1.20.2 Urge urinary incontinence

Favours PFMT 4 0 4 Favours control
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Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Firra 2013 6 0.8(1) 6 26(03) - 100% -1.83[-2.65,-1.01]
Subtotal *** 6 6 P 100% -1.83[-2.65,-1.01]

Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=4.37(P<0.0001)

1.20.3 Mixed urinary incontinence
Subtotal *** 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.20.4 Urinary incontinence (all types)

Not estimable

Burgio 1998 63 0.4 (0.7) 62 1.2(1.7) —— 36.83% -0.8[-1.26,-0.34]
Celiker Tosun 2015 58 0.3(1.1) 63 2.5(5.9) e a— 5.63% -2.2[-3.68,-0.72]
Leong 2015 27 0.1(0.3) 28 1.1(0.9) E & 49.1% -0.92[-1.27,-0.57]
Sran 2016 24 0.5(0.6) 24 2.1(2.9) s S— 8.43% -1.56[-2.75,-0.37]
Subtotal *** 172 177 <o 100% -1[-1.37,-0.64]
Heterogeneity: Tau?=0.04; Chi*=4.17, df=3(P=0.24); 1>=28.12%
Test for overall effect: Z=5.39(P<0.0001)
Test for subgroup differences: Chi*=3.35, df=1 (P=0.19), 1>=40.3% ‘ ‘ ‘

Favours PFMT -4 0 2 4 Favours control

Analysis 1.21. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,

placebo or control, Outcome 21 Number of micturitions during the day (frequency).

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.21.1 Stress urinary incontinence ‘
Firra 2013 12 7.6 (2.8) 9 8.2(3) —.— 100% -0.6[-3.09,1.89]
Subtotal *** 12 9 ‘ 100% -0.6[-3.09,1.89]
Heterogeneity: Not applicable
Test for overall effect: Z=0.47(P=0.64)
1.21.2 Urgency urinary incontinence
Firra 2013 6 7.8(2) 6 8.1(3.5) —.— 100% -0.24[-3.43,2.95]
Subtotal *** 6 6 ‘ 100% -0.24[-3.43,2.95]
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.15(P=0.88)
1.21.3 Mixed urinary incontinence
Subtotal *** 0 1] Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.21.4 Urinary incontinence (all types)
Celiker Tosun 2015 58 8.1(1.8) 63 9.9 (6.1) —— 32.03% -1.8[-3.38,-0.22]
Diokno 2010 18 6.1(1.9) 23 8.2(2.9) —— 36.41% -2.1[-3.58,-0.62]
Yoon 2003 13 14.3(2.4) 12 17.4(1.6) —— 31.55% -3.1[-4.69,-1.51]
Subtotal *** 89 98 <& 100% -2.32[-3.21,-1.43]
Heterogeneity: Tau?=0; Chi*=1.43, df=2(P=0.49); 1>=0%

Favours PFMT ~ -10 0 5 10 Favours control
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Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for overall effect: Z=5.1(P<0.0001)
Test for subgroup differences: Chi*=2.87, df=1 (P=0.24), 1’=30.32%
Favours PFMT  -10 -5 0 5 10 Favours control

Analysis 1.22. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 22 Number of micturitions during the night (nocturia).

Study or subgroup

PFMT
Mean(SD)

Control
Mean(SD)

Mean Difference
Fixed, 95% CI

Weight Mean Difference
Fixed, 95% CI

1.22.1 Stress urinary incontinence
Subtotal ***
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.22.2 Urgency urinary incontinence

Subtotal ***
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.22.3 Mixed urinary incontinence
Subtotal ***
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.22.4 Urinary incontinence (all types)

Celiker Tosun 2015
Diokno 2010

Yoon 2003
Subtotal ***

58
18
13
89

0.2 (1)
0.8(0.8)
1.9(1.1)

Heterogeneity: Tau?=0; Chi*=3.81, df=2(P=0.15); 1?=47.49%

Test for overall effect: Z=0.15(P=0.88)

Test for subgroup differences: Not applicable

63

12
98

2(8.5)
0.9(0.9)
15(1)

Not estimable

Not estimable

Not estimable

4.16% -1.8[-3.91,0.31]
68.4% -0.1[-0.62,0.42]
27.44% 0.4[-0.42,1.22]
100% -0.03[-0.46,0.4]

Favours PFMT

-
-
T

|

|

2

Favours control

Analysis 1.23. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 23 Short (up to 1 hour) pad test measured as grams of urine.

Study or subgroup PFMT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.23.1 Stress urinary incontinence
Bg 1999 25 8.4 (11.5) 30 38.7 (43.9) —_— 16.61% -30.3[-46.64,-13.96)
Castro 2008 26 8.4 (15.8) 24 21(18.5) — 25.3% -12.6[-22.17,-3.03]
McLean 2013 18 9.7 (15.8) 17 11.4 (15.5) — 24.15% -1.7[-12.07,8.67]
Pereira 2011 30 0.5(0.7) 15 3.6(4.9) - 33.94% -3.18[-5.69,-0.67]
Subtotal *** 99 86 . 100% -9.71[-18.92,-0.5]
Heterogeneity: Tau?=63.41; Chi*=13.61, df=3(P=0); 1>=77.96%
Test for overall effect: Z=2.07(P=0.04)

Favours PFMT 50 25 0 25 50 Favours control
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Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

1.23.2 Urgency urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.23.3 Mixed urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.23.4 Urinary incontinence (all types)

Celiker Tosun 2015 58 1.5(4.9) 63 5.1(5.3) . 91.75% -3.6[-5.42,-1.78]
Yoon 2003 13 3.3(4.5) 12 8.4 (9.8) —4 8.25% -5.1[-11.16,0.96]
Subtotal *** 71 75 ¢ 100% -3.72[-5.46,-1.98]
Heterogeneity: Tau?=0; Chi?=0.22, df=1(P=0.64); 1>=0%
Test for overall effect: Z=4.19(P<0.0001)
Test for subgroup differences: Chi*=1.57, df=1 (P=0.21), 1’=36.18% ‘ ‘ ‘ ‘

Favours PFMT ~ -50 25 0 25 50 Favours control

Analysis 1.24. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 24 Long (24 hours) pad test measured as grams of urine.

Study or subgroup PFMT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
1.24.1 Stress urinary incontinence
Bz 1999 25 7.9 (16.7) 30 35.4(92.5) —.—— 100% -27.5[-61.24,6.24]
Subtotal *** 25 30 —~ll— 100% -27.5[-61.24,6.24]
Heterogeneity: Not applicable
Test for overall effect: Z=1.6(P=0.11)
1.24.2 Urgency urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.24.3 Mixed urinary incontinence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.24.4 Urinary incontinence (all types)
Diokno 2010 23 12.5 (27.5) 18 13.7(18.2) —.— 77.24% -1.2[-15.24,12.84]
Sran 2016 24 6.7(8) 24 28.5 (64.1) —‘—" 22.76% -21.81[-47.66,4.04]
Subtotal *** a7 42 * 100% -5.89[-18.23,6.44]
Heterogeneity: Tau?=0; Chi*=1.89, df=1(P=0.17); 1°=46.96% ‘
Test for overall effect: Z=0.94(P=0.35) ‘
Test for subgroup differences: Chi?=1.39, df=1 (P=0.24), 1>=28.05% ‘
Favours PFMT ~ -100 -50 0 50 100 Favours control
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Analysis 1.25. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 25 Number cured on short pad test (objective) after treatment.

PFMT
n/N

Study or subgroup

Control
n/N

Risk Ratio
M-H, Fixed, 95% CI

Weight

Risk Ratio
M-H, Fixed, 95% CI

1.25.1 Stress urinary incontinence
Aksac 2003

Bz 1999 11/25
Castro 2008 12/26
Subtotal (95% Cl) 71
Total events: 38 (PFMT), 4 (Control)

Heterogeneity: Tau?=0; Chi*=0.52, df=2(P=0.77); 1>=0%
Test for overall effect: Z=4.14(P<0.0001)

15/20

1.25.2 Urgency urinary incontinence

Subtotal (95% Cl) 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.25.3 Mixed urinary incontinence

Subtotal (95% Cl) 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.25.4 Urinary incontinence (all types)

Subtotal (95% Cl) 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

0/10
2/30
2/24

64

— )

—a—

14.41%
39.92%
45.67%

100%

16.24[1.07,246.51]
6.6[1.61,27.03]
5.54[1.38,22.24]
7.5[2.89,19.47]

Not estimable

Not estimable

Not estimable

Favours control

0.01

0.1

1 10 100 Favours PFMT

Analysis 1.26. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo
or control, Outcome 26 Number cured or improved on short pad test (objective) after treatment.

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.26.1 Stress urinary incontinence
Aksac 2003 20/20 2/10 —.— 75.95% 4.3[1.44,12.8]
Henalla 1989 17/26 0/25 4‘—’ 11.79% 33.7[2.14,532.01]
Henalla 1990 4/8 0/7 + > 12.25% 8[0.51,126.67]
Subtotal (95% CI) 54 42 P 100% 8.22[3.17,21.28]
Total events: 41 (PFMT), 2 (Control)
Heterogeneity: Tau?=0; Chi*=2.36, df=2(P=0.31); 1?=15.33%
Test for overall effect: Z=4.34(P<0.0001)
1.26.2 Urgency urinary incontinence
Subtotal (95% ClI) 0 0 Not estimable

Favours control ~ 0-01 0.1 1 10 100 Favours PFMT
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Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total events: 0 (PFMT), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.26.3 Mixed urinary incontinence
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.26.4 Urinary incontinence (all types)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Favours control  0.01 0.1 1 10 100 Favours PFMT

Analysis 1.27. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment,
placebo or control, Outcome 27 Number of women with sex life spoilt by urinary incontinence.

Study or subgroup PFMT Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.27.1 Stress urinary incontinence

Bo 1999 4/20 13/25 —+ 0.38[0.15,1]

1.27.2 Urgency urinary incontinence

1.27.3 Mixed urinary incontinence

1.27.4 Urinary incontinence (all types)

Favours PEMT  0.001 0.1 1 10 1000 Favours control

Analysis 1.28. Comparison 1 Pelvic floor muscle training (PFMT) versus no treatment, placebo
or control, Outcome 28 Number of women with urinary incontinence during intercourse.

Study or subgroup PFMT Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.28.1 Stress urinary incontinence

Bo 1999 2/20 10/25 —— 0.25[0.06,1.01]

1.28.2 Urgency urinary incontinence

1.28.3 Mixed urinary incontinence

1.28.4 Urinary incontinence (all types)

Favours PFMT  0.001 0.1 1 10 1000 Favours control
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APPENDICES

Appendix 1. Cochrane Incontinence Specialised Register search strategy

The terms used to search the Cochrane Incontinence Specialised Register 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 2012).

Appendix 2. Search strategies for the Brief Economic Commentary (BEC)

We performed additional searches for the BEC in the following databases:

« MEDLINE on OvidSP (1946 to Week 4 July 2018) was searched on 2 August 2018;
« Embase on OvidSP (1974 to Week 31 2018) was searched on 2 August 2018;

« NHS Economic Evaluation Database (NHS EED) on the Centre for Reviews and Dissemination website (www.crd.york.ac.uk/CRDWeb/)
was searched on 3 August 2018.

The economic evaluation search filters used for MEDLINE and Embase are those developed by the Centre for Reviews and Dissemination
to populate NHS EED and are freely available on their webpages.

The search strategies used are given below.
MEDLINE on OvidSP (1946 to Week 4 July 2018) was searched on 2 August 2018 using the following search strategy:
1. Economics/

2. exp "costs and cost analysis"/

3. Economics, Dental/

4. exp economics, hospital/

5. Economics, Medical/

6. Economics, Nursing/

7. Economics, Pharmaceutical/

8. (economic$ or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic$).ti,ab.
9. (expenditure$ not energy).ti,ab.

10. value for money.ti,ab.

11. budget$.ti,ab.

12.0r/1-11

13. ((energy or oxygen) adj cost).ti,ab.

14. (metabolic adj cost).ti,ab.

15. ((energy or oxygen) adj expenditure).ti,ab.
16. or/13-15

17.12 not 16

18. letter.pt.

19. editorial.pt.

20. historical article.pt.
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21.0r/18-20

22.17not 21

23. exp animals/ not humans/

24.22not 23

25. (incontinen$ or continen$).tw.

26. exp urinary incontinence/

27. "pelvic floor"/

28. pelvic floor disorders/

29. (pelvi$ adj2 floor).tw.

30. nycturia.tw.

31. ((urin$ or bladder) adj5 sphincter$).tw.

32. ((bladder or detrusor or vesic$) adj5 (instability or stab$ or unstable or irritab$ or hyperreflexia or dys?ynerg$ or dyskinesi$ or irritat

$)).tw.

33. (urethra$ adj2 sphincters$).tw.

34. (bladder adj2 neck).tw.

35. (urin$ adj2 (leak$ or urge$ or frequens)).tw.
36. dribbl$.tw.

37. bladder, neurogenic/

38. (vesic$ adjl (neckS or cervi$)).tw.

39. ((bladder or detrusor or vesic$) adj2 (hyper$ or overactivs)).tw.
40. (detrusor adj1 sphincterS).tw.

41. (spinal adj2 bladder$).tw.

42, (bladder$ adj2 (neuropath$ or neurogen$ or neurolog$)).tw.
43. (nervous adjl (pollakisur$ or pollakiurs)).tw.
44, urinary bladder, overactive/

45. or/25-44

46.24 and 45

47. Physical Therapy Modalities/

48. Pelvic Floor/

49. Exercise therapy/

50. Resistance training/

51. Biofeedback, psychology/

52. perineomet$.tw.

53. (pelvi$ adj5 rehab$).tw.

54. kegel™.tw.
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55. (pelvi* adj4 (exercis* or train* or muscle*)).tw.

56. PFMT.tw.

57.0r/47-56

58.46 and 57

Embase on OvidSP (1974 to Week 31 2018) was searched on 2 August 2018 using the following search strategy:
1. Health Economics/

2. exp Economic Evaluation/

3. exp Health Care Cost/

4. pharmacoeconomics/

5. (econom$ or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic$).ti,ab.
6. (expenditure$ not energy).ti,ab.

7. (value adj2 money).ti,ab.

8. budgetS.ti,ab.

9.0r/1-8

10. letter.pt.

11. editorial.pt.

12. note.pt.

13. 0r/10-12

14.9not 13

15. (metabolic adj cost).ti,ab.

16. ((energy or oxygen) adj cost).ti,ab.

17. ((energy or oxygen) adj expenditure).ti,ab.
18.150r 16 0r 17

19.14 not 18

20. animal/

21. exp animal experiment/

22. nonhuman/

23. (rat or rats or mouse or mice or hamster or hamsters or animal or animals or dog or dogs or cat or cats or bovine or sheep).ti,ab,sh.
24.200r21o0r220r23

25. exp human/

26. human experiment/

27.250r26

28.24 not (24 and 27)

29.19 not 28

30. conference abstract.pt.
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31.29n0ot 30

32. incontinence/ or mixed incontinence/ or stress incontinence/ or urge incontinence/ or urine incontinence/
33. continence/

34. overactive bladder/

35. micturition disorder/ or lower urinary tract symptom/ or pollakisuria/

36. urinary dysfunction/ or bladder instability/ or detrusor dyssynergia/ or neurogenic bladder/ or urinary urgency/ or urine extravasation/
37. (incontinen$ or continen$).tw.

38. ((bladder or detrusor or vesic$) adj5 (instab$ or stab$ or unstab* or irritab$ or hyperreflexi$ or dys?ynerg$ or dyskinesi$ or irritat$)).tw.
39. (urin$ adj2 leak$).tw.

40. ((bladder or detrusor or vesic$) adj2 (hyper$ or overactiv$)).tw.

41. (bladder$ adj2 (neuropath$ or neurogen* or neurolog$)).tw.

42. (nervous adj pollakisur$).tw.

43.0r/32-42

44.31and 43

45. pelvic floor muscle training/

46. exp feedback system/

47. kegel™.tw.

48. (pelvi* adj4 (exercis* or train* or muscle®)).tw.

49. PFMT.tw.

50. perineomet$.tw.

51. (pelvi$ adj5 rehab$).tw.

52.0r/45-51

53.44 and 52

NHS Economic Evaluation Database (NHS EED) on the Centre for Reviews and Dissemination website (www.crd.york.ac.uk/CRDWeb/)
was searched on 3 August 2018 using the following search strategy:

1 (incontinen* ):TI OR (continen*):TI IN NHSEED

2 (MeSH DESCRIPTOR urinary incontinence EXPLODE ALL TREES) IN NHSEED

3 MeSH DESCRIPTOR pelvic floor EXPLODE ALL TREES IN NHSEED

4 MeSH DESCRIPTOR pelvic floor disorders EXPLODE ALL TREES IN NHSEED

5 (floor adj2 pelvi* ):TI OR (pelvi* adj2 floor):TI IN NHSEED

6 (floor adj2 pelvi* ):TI OR (pelvi* adj2 floor):TI IN NHSEED

7 (nycturia):TI IN NHSEED

8 ((urin* or bladder) adj5 sphincter*):TI OR (sphincter* adj5 (urin* or bladder)):TI IN NHSEED

9 ((bladder OR detrusor OR vesic*) ADJ5 (instability OR stab* OR unstable OR irritab* OR hyperreflexia OR dysynerg* OR dyskinesi* OR
irritat*)):TI OR ((instability OR stab* OR unstable OR irritab* OR hyperreflexia OR dysynerg* OR dyskinesi* OR irritat*) ADJ5 (bladder OR
detrusor OR vesic*) ):TI IN NHSEED
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10 ((bladder OR detrusor OR vesic*) ADJ5 (instability OR stab* OR unstable OR irritab* OR hyperreflexia OR dyssynerg* OR dyskinesi* OR
irritat*)):Tl OR ((instability OR stab* OR unstable OR irritab* OR hyperreflexia OR dyssynerg* OR dyskinesi* OR irritat*) ADJ5 (bladder OR
detrusor OR vesic*) ):TI IN NHSEED

11 (urethra* ADJ2 sphincter*):TI OR (sphincter* ADJ2 urethra* ):TI IN NHSEED

12 (bladder ADJ2 neck):TI OR (neck ADJ2 bladder ):TI IN NHSEED

13 (urin* ADJ2 (leak* OR urge* OR frequen*)):TI OR ((leak* OR urge* OR frequen*) ADJ2 urin* ):TI IN NHSEED
14 (dribb!*):TI IN NHSEED

15 MeSH DESCRIPTOR Urinary Bladder, Neurogenic EXPLODE ALL TREES IN NHSEED

16 (vesic* ADJ1 (neck* OR cervi*)):TI OR ((neck* OR cervi*) ADJ1 vesic*):TI IN NHSEED

17 ((bladder OR detrusor OR vesic*) ADJ2 (hyper* OR overactiv*)):TI OR ((hyper* OR overactiv*) ADJ2 (bladder OR detrusor OR vesic*)):TI
IN NHSEED

18 (detrusor ADJ1 sphincter*):TI OR (sphincter* ADJ1 detrusor):TI IN NHSEED

19 (detrusor ADJ1 sphincter*):TI OR (sphincter* ADJ1 detrusor):TI IN NHSEED

20 (spinal ADJ2 bladder*):TI OR (bladder* ADJ2 spinal):TI IN NHSEED

21 (bladder* ADJ2 (neuropath* OR neurogen* OR neurolog®)):TI OR ((neuropath* OR neurogen* OR neurolog*) ADJ2 bladder*):TI IN NHSEED
22 (nervous ADJ1 (pollakisur* OR pollakiur*)):TI OR ((pollakisur* OR pollakiur*) ADJ1 nervous):TI IN NHSEED

23 MeSH DESCRIPTOR Urinary Bladder, overactive EXPLODE ALL TREES IN NHSEED

24 #1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR
#20 OR #21 OR #22 OR #23

25 MeSH DESCRIPTOR Physical Therapy Modalities EXPLODE ALL TREES IN NHSEED
26 MeSH DESCRIPTOR Pelvic Floor EXPLODE ALL TREES IN NHSEED

27 MeSH DESCRIPTOR Exercise therapy EXPLODE ALL TREES IN NHSEED

28 MeSH DESCRIPTOR Resistance training EXPLODE ALL TREES IN NHSEED

29 MeSH DESCRIPTOR Biofeedback, psychology EXPLODE ALL TREES IN NHSEED
30 (perineomet*):TI IN NHSEED

31 (pelvi* ADJ5 rehab*):TI OR (rehab* ADJ5 pelvi*):TI IN NHSEED

32 (kegel*):TI IN NHSEED

33 (kegel*):TI IN NHSEED

34 (pelvi* ADJ4 (exercis* OR train* OR muscle*)):Tl OR ((exercis* OR train* OR muscle*) ADJ4 pelvi*):TI IN NHSEED
35 (PFMT):TI IN NHSEED

36 #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35
37 #24 AND #36

Appendix 3. PFMT protocols

Study ID VPFMC Description Total Duration  Supervi-
taught/ VPFMC of pro- sion
confirmed gramme
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(Continued)
per day
Aksac Taught by: Number of VPFMC per set: 10 30 8 weeks Weekly
2003 therapist clinic vis-
, Duration of hold: 5seconds its
Confirmed
by: vagi- Duration of rest: 10 seconds
nal palpa-
tion, while Numb dav: 3
keeping ab- umber sets per day:
dominal
and but- Body position(s): not reported
tock mus-
clesrelaxed Type(s) of contraction: sustained
Other exercise(s): contractions progressed at 2 weeks to 10 sec-
onds' hold and 20 seconds' rest, home treatment
Adherence strategy(s): not reported
Adherence measures: not reported
Asklund Taught Number of VPFMC per set: progressive (from 8 to 62) progres- 3months  no face-
2017 by: smart- sive (from to-face
phoneapp  Duration of hold: 2-59 24 t0 186) contact
' with the
Co.nflrrrjed Duration of rest: 2-59 partici-
by: basic pants dur-
contrac- . ing the
tion forthe  Numbersets perday:3 study
participant . - ]
to identi- Body position(s): standing, lifting, walking
fy the cor-
rect pelvic Type(s) of contraction: exercises to find the right muscle +
floor mus- strength, endurance, quick contraction and knack
cle contrac-
tion (not Other exercise(s): information about SUI, PFMT exercises at dif-
face-to- ferent difficulty levels (6 basic and 6 advanced) with graphic
face) support; lifestyle recommendations
Adherence strategy(s): possibility to set 3 reminders/day in the
app; each exercise description included graphics showing the
duration and intensity of each contraction/relaxation
Adherence measures: statistics table for exercise diary in the
app; those who used this function (n = 52/61) registered a mean
of 141 exercises/person during the study, which would corre-
spond to a mean of 1.6 exercises/day during a 90-day period
Bertotto Taught by: Number of VPFMC per set: 24-30 Progres- 4 weeks 20 min-
2017 physiother- sive from utes,
apist Duration of hold: 6-10 241070 twice per
] week clin-
comfirmed 5 ation of rest: 4-10 ic visits
by: digital
alpation
palp Number sets per day: 1-3
Body position(s): supine lying, sitting and standing
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Type(s) of contraction: sustained, phasic lasting 2 sec, phasic
lasting 3-5 sec, guided imagery training

Other exercise(s): none

Adherence strategy(s): none

Adherence measures: none

Beutten- Taught by: Number of VPFMC per set: 8 Not re- 6 weeks 20-minute
muller physical ported twice per
2010 therapist Duration of hold: 5 seconds week clin-
ic visits
Confirmed .
Duration of rest: not reported
by: not re- P * Except
ported, but ] during
assessed by Number sets per day: not reported menstru-
the evalua- . ] ] - ] ation or
torpriorto  Body position(s): supine with knee bent, sitting on a chair or dueto
treatment  gym ball, on all fours, and standing other
complica-
Type(s) of contraction: submaximal, maximal/long and short tions
contractions
Other exercise(s): proprioceptive exercises such as sitting and
hopping around a ball, movements that raise the pelvis (e.g. an-
teversion, retroversion, lateralisation and circumduction)
Adherence strategy(s): not reported
Adherence measures: not reported
Bidmead Taught by: Number of VPFMC per set: not reported Not re- 14 weeks 5 clinic
2002 physical ported visits over
therapist Duration of hold: not reported 14-week
] period
Confirmed Duration of rest: not reported (weeks
by: not re- 1,3,6,10
orted
P Number sets per day: not reported and 14)
Body position: not reported
Type(s) of contraction: not reported
Other treatment(s): not reported
Adherence strategy(s): none reported
Adherence measure: exercise diary; compliance with PFM exer-
cises was generally good with 75% of participants performing
the exercises > 3 times per week
Burgio Taught by: Number of VPFMC per set: 15 45 8 weeks 4 clinic
1998 nurse prac- visits at 2-
titioner Duration of hold: based on each participant's ability and gradu- week in-
) ally increased across multiple sessions to a maximum of 10 sec- tervals
Confirmed onds
by: anorec-
tal biofeed- . - -
) Duration of rest: based on each participant's abilit
back while ~ ~"2" particip ty
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keeping ab- .
dominal Number sets per day: 3
muscles re- - . . .
laxed Body position(s): supine, sitting, standing
Type(s) of contraction: not reported
Other treatment(s): Knack and interrupting or slowing urine
stream once per day
Adherence strategy(s): not reported
Adherence measures: not reported
Burns Taught Number of VPFMC per set: 10 quick and 10 sustained (x 2 sets) Progres- 8 weeks Weekly
1993 by: nurse sive from clinic vis-
trained in Duration of hold: 10 contractions held for 3 seconds and 10 80 to 200 its
biofeed- contractions held for 10 seconds
back tech-
niques Duration of rest: not reported
Confirmed Numb dav:
by: biofeed- umber sets per day: 4
back to
teach the Body position(s): not reported
participant
torelaxand Type(s) of contraction: fast, sustained
contract
the pelvic Other treatment(s): videotape describing exercise protocol for
muscles home exercises
Intervention progressed 20 per set to a daily maximum of 200
Adherence strategy(s): weekly and post-treatment 3- and 6-
month telephone reminder calls for the appointments; weekly
home exercise reminder cards mailed between visits
Adherence measures: exercise diary; results not reported
Bg 1999 Taught by: Number of VPFMC per set: 8-12 high-intensity (close to maxi- 36 6 months  45-minute
physical mal) with 3-4 fast contractions added at the end of each hold; if per week
therapist ability to hold the contraction improved the duty cycle was pro- exercise
gressed each month class
Confirmed
by:vaginal  pyration of hold: 6-8 seconds for the high intensity contrac- Monthly
palpation tions clinic visit
with phys-
Duration of rest: 6 seconds |c.al thera-
pist
Number sets per day: 3
Body position(s): supine, kneeling, sitting, standing; all with
legs apart. Participants used preferred position
Type(s) of contraction: sustained high-intensity contractions
and quick contractions
Other treatment(s): verbal information on the PFM and lower
urinary tract anatomy and physiology and on continence mech-
anisms
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Body awareness, breathing, relaxation exercises and strength
training exercises for the back, abdominal and thigh muscles

Adherence strategy(s): audiotape with verbal guidance for
home training

Adherence measures: exercise diary; mean adherence with
treatment was 93% (SE 1.5%) for PFMT

Carneiro Taught by:
2010 physical
therapist

Confirmed
by: vaginal
palpation

Number of VPFMC per set: 8-12 (5 sets total) Progres-
sive from

Duration of hold: 6-10 seconds 40 to 60

Duration of rest: not reported

Number sets per day: 5

Body position(s): sitting, standing

Type(s) of contraction: sustained

Other treatment(s): verbal information about PFM function and
visualisation of pelvic floor components using anatomical fig-
ures

5 minutes of proprioceptive exercises sitting on a 75-cm diame-
ter therapeutic ball

Adherence strategy(s): not reported

Adherence measures: not reported

8 weeks 30-
minute,
twice per
week clin-
ic visits

Castro Taught by:
2008 physical
therapist

Confirmed
by: vaginal
palpation

Number of VPFMC and duration of hold and rest: 60

« 5 contractions held 10 seconds with 10-second recovery
« 10 contractions held 5 seconds with 5-second recovery
« 20 contractions held 2 seconds with 2-second recovery
« 20 contractions held 1 second with 1-second recovery

« 5 contractions with cough

Number sets per day: once, 3 times per week

Body position(s): not reported

Type(s) of contraction: sustained and quick contractions

Other treatment(s): verbal information on the PFM and lower
urinary tract anatomy and physiology and on continence mech-
anisms

Warm-up exercises for the joints and stretching exercises tar-
geting the hip, adductor, hamstring and paravertebral muscles

Adherence strategy(s): not reported

Adherence measures: exercise diary updated by the physical
therapist during each clinic visit; mean compliance of 92% in
the PFMT group

6 months 3 group
sessions
per week
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Celiker Taught by: Number of VPFMC per set: 12 36 12weeks 30 min-
Tosun physiother- +addi- utes 3
2015 apist Duration of hold: according to Laycock PERFECT scheme tional pro-  times per
' gramme week for
Co'nflrm'ed Duration of rest: according to Laycock PERFECT scheme forthose thefirst
by: by dig- who did 2 weeks
ital palpa- notreach  followed
‘ Number sets per day: 3
tion P y the PFM by weekly
-, h isi
Body position(s): not reported strengt visits
goal
— — (grade 5
Type(.s) of contract!on. progressive training with fast, slow and on Oxford
sustained contractions + knack scale))
Other treatment(s): none
Adherence strategy(s): training diary (participants required to
keep a training diary to maintain their motivation)
Adherence measures: not reported
Diokno Taught by: Number of VPFMC per set: 25 (5 short and 20 long contractions) 50 6-8 weeks 1teaching
2010 urology and, when needed, the Knack (sneezing) session
nurse
) Duration of hold: long contractions held up to 6 seconds 1fol-
Confirmed low-up
Ez/):r:eot; re: Duration of rest: not reported Zi:;';rl
b dav: 4 weeks
Number sets per day: 2 with a
. vaginal
Body position(s): not reported exami-
nation
Type(s) of contraction: short and long contractions if need-
ed and
Other treatment(s): 2-hour Microsoft PowerPoint presentation, a writ-
BMP lecture with printed handouts on the lower urinary tract ten test
anatomy, the mechanism of urinary bladder function, and Ul on new
knowl-
Bladder training tips, if needed edge ac-
uired
Knack, if needed q
Audiotape for daily use
Adherence strategy(s): 2-4 weeks' follow-up, including a vagi-
nal examination if needed, measurement of PFM strength and
an ability test
Adherence measures: not reported
Ferreira Taught by: Number of VPFMC per set: 30 sustained contractions + 4 x 30 150 3months  Weekly
2014 not report-  fast contractions visits were
ed made at
] Duration of hold: not reported the club
Confirmed during the
by:unclear  p, ation of rest: not reported study pe-
riod to en-
Number sets per day: 1 sure mo-
tivation
and ad-
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. herence
Body position(s): not reported to PEMT
] ] both at
Type(s) of contraction: sustained, fast home and
after the
Other treatment(s): none training
sessions
Adherence strategy(s): none (volleyball
practice).
Adherence measures: not reported
Firra2013  Taught by: Number of VPFMC per set: progressive up to 23 contractions Upto115  8weeks 16 ses-
physiother- sions (2
apist Duration of hold: 10 s for sustained contraction, 2-3s for short per week)
. contractions
Confirmed
b}/:.yes, by Duration of rest: 20 s for sustained contraction, 6 s for short
digital ex- .
N contractions
amination
Number sets per day: 5
Body position(s): for all exercises position progressed from
hook lying to sitting, standing squatting as able
Type(s) of contraction: sustained, maximal (short contractions)
and submaximal (controlled)
Other treatment(s): none
Adherence strategy(s): not reported
Adherence measures: not reported
Henalla Taught by: Number of VPFMC per set: 5 ~ 80 12 weeks Weekly
1989 physical clinic visit
therapist Duration of hold: 5 seconds
Conﬂrmed Duration of rest: not reported
by: vaginal
alpation
palp Number sets per day: 1 set per hour during the day
Body position(s): not reported
Type(s) of contraction: not reported
Other treatment(s): not reported
Adherence strategy(s): not reported
Adherence measure: not reported
Henalla Taught by: Number of VPFMC per set: not reported Not re- 6 weeks Not re-
1990 physical ported ported
therapist Duration of hold: not reported
Confirmed Duration of rest: not reported
by: not re-
orted
P Number sets per day: not reported
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Body position(s): not reported

Type(s) of contraction: not reported

Other treatment(s): not reported

Adherence strategy(s): not reported

Adherence measures: not reported

Hofbauer  Taught by: Number of VPFMC per set: not reported ” 6 months  20-minute
1990 physical twice per
therapist Duration of hold: not reported week clin-
] ic visits
Confirmed Duration of rest: not reported
by: not re-
orted
P Number sets per day: not reported
Body position(s): not reported
Type(s) of contraction: not reported
Other treatment(s): abdominal wall and adductor exercises and
home training
Adherence strategy(s): not reported
Adherence measures: not reported
Kargar Taught by: Number of VPFMC per set: 8-12 sustained + 4 rapid contrac- 36 high 8 weeks Training
Jahromi not clear tions in each position intensi- in groups
2013 ] ty (close once per
Confirmed  p |, ation of hold: 6-8 sec to max- week for
by: not ) imum) 45 minute
clearhow/if 1 - ion of rest: 6 sec contrac-
it was con- tions + 12
firmed i -
Number sets per day: 3 rapld_ con
tractions
Body position(s): lying, sitting, standing
Type(s) of contraction:
sustained maximal and fast contractions
Other treatment(s): education, body awareness and breathing
Adherence strategy(s): none
Adherence measures: not reported
Kim 2007 Taught by: During the 12 weeks' intervention: " 30 12 weeks Exercise
nurse class,
Number of VPFMC per set: 10 (x 2 sets) twice per
Confirmed week
by: partici-  Duration of hold: 10 contractions held 3 seconds and 10 addi-
pantswere  tional contractions held 6-8 seconds
trained to
exertforce  pyration of rest: 10 seconds
only on the
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PFM but
did not give
detail on
how it was
done

Number sets per day: twice per week

Body position(s): sitting, supine and standing positions with the
legs apart

Type(s) of contraction: fast and sustained contractions

Other treatment(s): body awareness, breathing, and relaxation
exercises. Strength training for the thigh, abdominal, and back
muscles (i.e. bending the knees, tilting the pelvis backward and
forward, lifting the buttocks on the back with the knees bent,
raising 1 leg while lying on the back)

Exercises using 2 types of training balls

Adherence strategy(s): home training reinforced through a
pamphletillustrating PFM and strengthening exercises and a
record-keeping sheet

Adherence measures: attendance rate to exercise sessions and
exercise diary for the follow-up. Attendance ranged from 71.9%
to0 93.8%, with a mean of 82.4%. Exercise frequency during fol-
low-up was every day in 30.3% of the participants, 2-3 times
per week in 45.5%, and once or less per week in 24.2%

During 1-year follow-up:

Number of VPFMC per set: 13

Sets per day: 2-3 sets at least twice per week

Kim 2011a Taught by:
nurse

Confirmed
by: partici-
pants were
trained to
exert force
onjust the
PFMs, but
details on
how this
was done
were lack-

ing

Number of VPFMC per set: 10 fast and 10 sustained contractions 60 12 weeks

Duration of hold: 3 seconds for fast contractions, 6-8 seconds
for sustained contractions

Duration of rest: 5 seconds for fast contractions, 10 seconds for
sustained contractions

Number sets per day: 3

Body position(s): PFM contractions, without excessively strain-
ing the abdomen, performed in supine, sitting, and standing
positions with legs apart

Type(s) of contraction: fast and sustained contractions

Other treatment(s): warm-up and stretching exercises 10-15
minutes; thigh and abdominal muscle strength training exercis-
es between PFM training, and weight bearing and ball exercises

Home exercises 2-3 sets (PFM + 13 other exercises) at least 3
times per week (duration: approximately 30 minutes)

Adherence strategy(s): not reported

Adherence measures: not reported

1-hour,
twice

per week
group ses-

sions

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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Kim2011b  Taught by:

Number of VPFMC per set: 10 fast and 10 sustained contractions 60

12 weeks 1-hour,

nurse twice
. Duration of hold: 3 seconds for fast contractions, 6-8 seconds per week
Confirmed {5/ gstained contractions group ses-
by: partici- sions
pants WET€ " Duration of rest: 5 seconds for fast contractions, 10 seconds for
trained to . .
sustained contractions
exert force
on just the Numb dav: 3
PFMs, but umber sets per day:
details on . - - - .
how this Body position(s): PFM conjcracthn WI'Fh(.)ut excesswely stralnl.ng
was done the abd.omen, performed in supine, sitting, and standing posi-
were lack- tions with legs apart
'ng Type(s) of contraction: fast and sustained contractions
Other treatment (s): warm-up and stretching exercise for 10-15
minutes. Strength training of the thigh and abdominal muscles,
back, legs, trunk and use of an exercise ball
Adherence strategy(s): not reported
Adherence measures: attendance to exercise session and exer-
cise diary for the follow-up. The attendance rate ranged from
63.5% to 81.1%, with a mean of 70.3%. The exercise frequency
during the follow-up was reported to be every day in 35.7% of
the participants, 2-3 times per week in 42.9%, and once or less
per week in 21.4%. The mean exercise time was 29.3 minutes,
and the mean number of contractions of the PFM was 52 times/
day
Follow-up: after the 12 weeks' intervention, participants at-
tended a 1-hour exercise class once a month for 7 months and
continued a home-based programme (2-3 sets of PFM + 13 oth-
er exercises taught during the intervention)
La- Taught by: Number of VPFMC per set: 10 50-100 12 weeks No super-
gro-Janssen general vision,
1991a practitioner  Duration of hold: 6 seconds the par-
] ticipants
Conflrmed Duration of rest: not reported received
by: vaginal written in-
alpation i
palp Number sets per day: 5-10 structions
for home
Body position(s): not reported practice
Type(s) of contraction: not reported
Other treatment(s): verbal information on PFMs
Adherence strategy(s): not reported
Adherence measures: participants were asked how many exer-
cises per day they completed and how well they complied with
the exercise programme (exercise diary)
Leong Taught by: Number of VPFMC per set: 5-30 submaximal and 5-10 rapid 15-90 12 weeks 8 physio-
2015 physiother-  progressive submaxi- therapy
apist mal con- sessions,
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Confirmed . tractions 30 min-
by: vaginal Duration of hold: 5-10 seconds +15-30 utes
digi.tal pal- progressive fast con-
pation tractions 1per
. week for
Duration of rest: 10 seconds the first 4
weeks
Number sets per day: 3
Once per
Body position(s): lying, sitting, standing 2 weeks
for the 5-
Type(s) of contraction: slow submaximal (5-10 sec), maximal - 12 weeks
fast (10 x), Knack
Other treatment(s): bladder training: strategies to increase the
time interval between voids by a combination of progressive
void schedules, urge suppression, distraction, self-monitoring
and reinforcement
Adherence strategy(s): none
Adherence measures: proportion of sessions attended (atten-
dance rate), frequency of home exercises executed (exercise di-
ary); mean attendance rate in the intervention group was 97.7%
(SD 5.0%) and mean exercise compliance was 99.4% (SD 1.9%)
McLean Taught by: Number of VPFMC per set: 10 + specific exercises focused on 30 12 weeks Weekly
2013 physiother-  holding or relaxing after the contraction sessions
apist of 30 min-
) Duration of hold: ramp up over2-4 s, hold 1-2 s utes
Confirmed
by:.vagmal Duration of rest: not specified
digital pal-
ation
P Number sets per day: 3 sets
Body position(s): not reported
Type(s) of contraction: maximal voluntary contraction, Knack
Other treatment(s): none reported
Adherence strategy(s): not reported
Adherence measures: not reported
Miller Taught by: Number of VPFMC per set: not reported Not re- 1 week No super-
1998 nurse ported vision
. Duration of hold: not reported
Confirmed
by: vaglnal Duration of rest: not reported
palpation
Number sets per day: not reported
Body position(s): not reported
Type(s) of contraction: co-ordination
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Other treatment(s): verbal information on PFM physiology and
functional properties; participants were taught to practice the
Knack
Adherence strategy(s): not reported
Adherence measures: not reported
Pereira Taught by: For Group and individual PFMT intervention 100 6 weeks 2 x 1-hour
2011 physical weekly
therapist Number of VPFMC per set: on average, 100 contractions were sessions
performed, in clinic
Confirmed
by: vagi- Duration of hold: 5-10 seconds
nal palpa-
tionandin-  pyration of rest: 10-20 seconds
structed
notto use Number sets per day: not reported
compen-
zfetsry mus- Body position(s): supine, sitting and standing positions
Type(s) of contraction: phasic and tonic contractions
Other treatment(s): verbal information on the PFM anato-
my and continence mechanisms; the degree of difficulty pro-
gressed according to the positions adopted, the number of rep-
etitions, and the time of sustained contractions
Adherence strategy(s): not reported
Adherence measures: not reported
Sar 2009 Taught by: Number of VPFMC per set: 30 90 6 weeks Weekly
nurse telephone
] Duration of hold: 1-10 seconds call by the
Confirmed nurse
by: vaglnal Duration of rest: same as contraction time
palpation
Number sets per day: 3
Body position(s): supine, sitting and standing
Type(s) of contraction: quick flicks (1-2 second contractions),
sustained progressive (5-10 seconds) contractions
Other treatment(s): verbal information on the PFM and lower
urinary tract anatomy and physiology and on continence mech-
anisms; Knack
Adherence strategy(s): weekly telephone call to encourage ex-
ercises practice and answer questions
Adherence measures: not reported
Solberg Taught by: Number of VPFMC per set: not reported 10 min- 12 weeks 12 weekly
2016 physiother- utes sessions
apist Duration of hold: not reported of 25 min
of PFMT
+20 min
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Confirmed
by: vaginal
digital pal-
pation

Duration of rest: not reported

Number sets per day: 10 minutes

Body position(s): not reported

Type(s) of contraction: not reported

Other treatment(s): general exercises

Adherence strategy(s): not reported

Adherence measures: attendance rate and exercise diary; 6
women who completed PFMT, 4 attended 12 sessions of PFMT,
1 attended 11 and 1 attended 10 sessions; all completed the
training diary of 10 min PFMT at home every day

of general
exercise

Sran 2016  Taught by:
physiother-
apist

Confirmed
by: vaginal
digital pal-
pation

Number of VPFMC per set: variable and progressive 10x 10-s
MVC holds

Duration of hold: according to Laycock's perfect scheme and 30
fast con-

Duration of rest: same as above fcractlons
in each

Number sets per day: 1 position

Body position(s): lying to standing

Type(s) of contraction:
progressive

o fastMVC

« slow MVC

« Knack (static dynamic)

« PFM+TAlying and standing

« urge suppression techniques

« crown (100-50-70-100)

« PFME walking, lunging, squatting

Other treatment(s): EMG biofeedback to monitor PFM EMG ac-
tivity

Adherence strategy(s): none reported

Adherence measures: number of session attended (attendance
rate), number of PFME done at home (exercise diary); 58%
(14/24) attended all 12 sessions and 33% (8/24) 10 or 11 ses-
sions; 33% (8/24) completed 100% of the home exercises, 33%
(8/24) 70%-99%, and 1 participant 50%; 21% (5/24) of the par-
ticipants did not complete, either partially or at all, their exer-
cise diary, although most of them reported doing the exercises
some of the time

12 weeks

1 hour per
week x 1
week + 30
min per
week x 11
weeks

Wells 1999  Taught by:
nurse prac-
titioner

Number of VPFMC per set: 80 80

Duration of hold: 10 seconds

5 months

Month-
ly visits
for obser-
vation,
coaching

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

140



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of

Systematic Reviews

(Continued)
Co.nflrmed Duration of rest: 10 seconds and en-
by: able to courage-
contract . ment
PEM was Number sets per day: 1 set during the day
confirmed
through a Body position(s): not reported
physical ex-
amination Type(s) of contraction: sustained
Other treatment(s): not reported
Adherence strategy(s): not reported
Adherence measures: training diary, results not reported
Yoon 2003  Taught by: Number of VPFMC per set: 30 strength and endurance VPFMC Not clear 8 weeks Weekly
nurse per day (unclear if this is 30 for both combined or 30 per type of  if 30 or 60 clinic visit
exercise; i.e. 60), approximately 15-20 minutes per day with nurse
Confirmed
by: week- Duration of hold: not reported
ly sur-
face EMG .
biofeed- Duration of rest: not reported
back

Number sets per day: not reported

Body position(s): not reported

Type(s) of contraction: strength (burst of intense activity lasting
a few seconds) and endurance (6-second hold progressed by 1-
second per week to 12 seconds)

Other treatment(s): not reported

Adherence strategy(s): not reported

Adherence measures: not reported

BMP: behavioural modification programme; EMG: electromyography; min: minute; MVC: maximal voluntary contraction; n: number of
participants; PFM: pelvic floor muscle; PFMT: pelvic floor muscle training; SD: standard deviation; SE: standard error; sec: second; SUI:
stress urinary incontinence; TA: transabdominal; Ul: urinary incontinence; VPFMC: voluntary pelvic floor muscle contraction.

Appendix 4. Other urinary incontinence-specific quality of life outcomes

Study ID Outcome Measure Subscale PFMT Control Difference

Bo 1999 Bristol Female Lower Urinary Tract Number Avoiding n=25 n=30 RR 0.84, 95%
Symptoms (BFLUTS) Questionnaire and % places and

situations 7 10 Cl0.37t01.88
For analysis, positive findings ('a little,'
'somewhat’ and 'a lot,’ or ' bit of a prob- Interference  n=25 n=30 RR0.10, 95%
lem,' 'quite a problem' and 'a serious prob- with social
lem') were regrouped and reported as fre- life 1 12 Cl0.01to0 0.72
quencies. Only the lifestyle (28-31, 33) and
sex-life questions (21-24) were reported.
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Interference n=25 n=30 RR 0.55, 95%
with physical
activity 11 24 C10.34t0 0.89
Overallinter- n=25 n=30 RR0.67,95%
ference with
life 14 25 C10.46 t0 0.99
Unsatisfiedif n=25 n=30 RR0.11,95%
had to spend
rest of lifeas 10 11 Cl10.02t00.79
now
Sex-life n=20 n=25 RR0.29, 95%
spoilt by uri-
nary symp- 3 13 C10.10t0 0.87
toms
Problem n=20 n=25 RR0.19, 95%
with sex-life
being spoilt 2 13 Cl0.05t00.76
Problem n=20 n=25 RR 0.25, 95%
with painful
intercourse 2 10 CI 0.06to0 1.01
Urinary in- n=20 n=25 RR 0.25,95%
continence
with inter- 2 10 Cl0.06t01.01
course

Social Activity Index Mean NA n=25 n=30 MD 1.4, 95%

score (SD)

Provides a summation of scores for a visu- 9.3 (1.0) 7.9(2.2) Cl0.4t02.4

al analogue scale for perception of difficul-

ty participating in 9 specified social situa-

tions. A lower score indicates problem is

perceived to be greater. This index has es-

tablished reproducibility in women with

SUI (Bo 1994).

Diokno Sandvik's Incontinence Severity Index Number — n=23 n=18 —
2010 (1S1) for Female Urinary Incontinence (3- and %

point scale) Slight 13(56.5%) 5(22.2%)  RR2.03,95%

Questions assess the degree of Ul: C10.89 to 4.65

Frequency: 1. How often do you experience Moderate 5(21.7%) 7(38.9%) RRO0.78,95%

urinary leakage? Scale: 1 = less than once a

month, 2 = a few times a month, 3=a few Cl0.27 t0 2.29

times per week, 4 = every day or night (or

both). Severe 5(21.7%)  7(389%)  RRO0.78,95%

Quantity: 2. How much urine do you lose
each time? Scale: 1 =drops, 2 = small
splashes and 3 = more. Note: on the 3-level
severity index, responses to this question
are aggregated into drops (1) or more (2).

Cl0.27t0 2.29

Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review)
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The Severity Index is created by multiply-
ing the result of questions 1 (quantity) and
2 (frequency), resulting in the following
index values whereby 1-2 =slight, 3-4 =
moderate and 6-8 = severe

This index has been validated in women
with Ul (Grade C, Kelleher 2013; Sandvik
2000).

Firra2013  York Incontinence Perception Scale Mean SUI
(YIPS) score (SD)

This is a self-administered questionnaire

NA

MD 14.90, 95%

Cl11.06 to
18.74

that measures self-perceived limitationsin = yaan Uul
social settings and the ability to cope with score (SD)
Ul in a constructive way (Grade B, Kelle-

her 2013). Scores on the scale range from

8 to 56, with the higher score indicating im-

proved coping skills (Lee 1995).

NA

(5.5)

MD 18.20, 95%

Cl13.22to
23.18

Cl: confidence interval; MD: mean difference; n: number of participants; NA: not applicable; PFMT: pelvic floor muscle training; RR: risk

ratio; SD: standard deviation; SUI: stress urinary incontinence; Ul: urinary incontinence.

Appendix 5. Other leakage outcomes

Study ID Outcome Measure PFMT Control Difference
Bg 1999 Leakage index Mean (SD) n=25 n=30 MD -1.2, 95%
Perceived frequency of leakage with 7 prespecified types 1.9 (0.5) 3.1(0.6) Cl-1.5t0-0.9
of exertion. Higher score indicates more perceived leak-
age.
Celiker Urgent voiding on urinary diary Mean n=>58 n=63 MD -3.90, 95% ClI
Tosun -5.22t0-2.58
2015 (SD) 0.5(1.8) 5.0(3.2)
Stop test Mean n=58 n=63 MD -12.90, 95%
Cl-17.96t0-7.84
(SD) 1.3(3.8) 14.2 (20.1)
Kim 2011b  Urine leakage score Mean n=>59 n=61 MD -1.4,95% CI
score (SD) (-2.1t0-0.8)
This is calculated based on the self-reported 1-week uri- 3.0(2.0) 4.4 (1.6)
nary diary (score of 0-4; with 0 = no urine leakage, 1 = less
than once per week, 2 = once per week, 3 =2 or 3 times
per week, and 4 = every day). No information was found
on the psychometric properties of this instrument.
Sran 2016  Number of urinary leakage episodes in 24 hours (at 1 Mean n=24 n=24 MD -1.66, 95% ClI
year) -2.831t0-0.49
(SD) 0.49(0.57) 2.15(2.87)
Yoon 2003  Urinary incontinence score Mean (SD) n=13 n=12 MD -3.4,95%
Sum of scores from 5-point Likert scales regarding sever- 10.8 (6.2) 14.2 (3.6) Cl-7.6t00.8
ity of leakage with 18 prespecified activities associated
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with urine loss. No information was found on the psycho-
metric properties of this instrument.

Cl: confidence interval; MD: mean difference; n: number of participants; PFMT: pelvic floor muscle training; SD: standard deviation.

Appendix 6. Other non-specific quality of life outcomes

Study ID Outcome Measure Subscale PFMT Control Difference
Burgio Hopkins Symptom Checklist for psy- Mean All n=57 n=46
1998 chological distress (SCL-90-R) score (SD)
. o ) Somatisa- 51.8(11.4) 49.8(13.0) MD2.0,95%
A 90-item self-administered question- tion
naire with 9 clinical subscales aggregat- Cl-2.8t06.8
ed into a total score: the Global Severi-
ty Index. A score of 50 is normal. A score Obses- 53.8(13.9) 55.4(11.0) MD-1.6,95%
of more than 63 is a 'case' on any of the sive/com-
subscales. pulsive Cl-5.7t02.5
Interper- 49.5(12.0) 49.2(11.3) MDO0.3,95%
sonal sen-
sitivity Cl-4.3t04.9
Depres- 51.5(11.5) 51.4(11.2) MDO0.1,95%
sion
Cl-6.7t01.9
Anxiety 46.1(14.6) 45.8(12.9) MDO0.3,95%
Cl-6.7t01.9
Hostility =~ 44.9(10.8) 47.3(11.2) MD-2.4,95% Cl-6.7
to 1.9
Phobia 47.1(11.2) 45.1(85) MD2.0,95%
Cl-2.0t06.0
Paranoia 45.8(10.9) 47.2(12.0) MD-1.4,95%
ideation
Cl-5.9t03.1
Psychoti-  49.2(11.7) 49.6(10.3) MD -0.4,95%
cism
Cl-4.8t04.0
Global 50.8(12.8) 51.4(10.9) MD -0.6,95%
severity
Cl-4.7t03.5
Bg 1999 The Norwegian version of the Quality of ~ Mean to- NA n=25 n=30 MD 4.9, 95%
Life Scale (QoLS-N) tal score
(D) 90.1(9.5) 85.2(12.1) Cl-1.1t010.9
A 16-item scale used in populations with
chronic illness. Uses a 7-point satisfac-
Pelvic floor muscle training versus no treatment, or inactive control treatments, for urinary incontinence in women (Review) 144

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)
tion scale per item whereby a higher
score indicates a higher quality of life.
Kargar Rosenberg's self-esteem evaluation Mean NA n=24 n=24 MD 5.28,95% Cl 2.71
Jahromi score (SD) t07.85
2013 The Rosenberg evaluation aims to es- 27.66 22.38
tablish the participant's feelings about (4.00)
10 sentences or comments (4: strong- (5.04)
ly agree, 3: agree, 2: disagree and 1:
strongly disagree). Total points are ob-
tained by adding the points for all 10
questions (from 10 to 40 points), which
indicates the minimum and maximum
self-esteem. No details was given on its
psychometrics.
Sran 2016  Geriatric Self-Efficacy Index for Urinary Mean NA n=24 n=24 MD 0.19, 95% Cl 0.06
Incontinence after treatment score (SD) t0 0.32
0.65(0.23) 0.46
(0.23)
Geriatric Self-Efficacy Index for Urinary Mean NA n=24 n=24 MD 0.15, 95% CI 0.02
Incontinence at 1 year score (SD) t0 0.28
0.65(0.80) 0.50
(0.26)

Cl: confidence interval; MD: mean difference; n: number of participants; NA: not applicable; SD: standard deviation.

Appendix 7. Incontinence aids

Study ID Outcome Measure PFMT Control Difference
Asklund No use of pads in 4 weeks Number 23 (37.7) 14 (23.3) RR 1.62,95% CI1 0.92 to 2.83
2017 (%)
Less than once per week 13(21.3) 11(18.3) RR 1.16,95% CI 0.57 to 2.39
1-3 times per week 10 (16.4) 13 (21.7) RR 0.76,95% Cl 0.36 to 1.59
> 3 times per week but not daily 5(8.2) 4(6.7) RR 1.23,95% CI1 0.35 to 4.36
1 aid per day 8(13.1) 12 (20) RR 0.66, 95% CI 0.29 to 1.49
>1 per day 2(3.3) 6 (10) RR 0.33,95% CI 0.07 to 1.56
Cl: confidence interval; PFMT: pelvic floor muscle training; RR: risk ratio.
Appendix 8. Other pad or paper towel test
Study ID Outcome Measure PFMT Control Difference
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(Continued)
Sran 2016  24-hour pad test at 1 year Mean (SD) n=24 n=24 MD -30.50, 95% Cl -55.97 to -
(®) 5.03
2.8(2.4) 33.3(63.6)
Aksac 1-hour pad test (g) Median (SD) n=20 n=20 Not estimable
2003
2.1(0.4) 28.2 (3.7)
Bidmead Short pad test, weight Mean (SD) n=40 n=20 MD -13.3,95% Cl -23.1to -
2002 change from baseline (g) 34
-9.6 (3.4) 3.7(1.2)
Diokno Cough test (cm) Mean (SD) n=23 n=18 MD 25.30, 95% Cl -2.9 to 53.5
2010
12.6 (41.6) 19.6 (48.8)
Miller Paper towel test, wet area Mean (SD) on n=13 n=10 MD -20.8, 95% Cl -46.5 t0 4.9
1998 (cm?) medium cough
0.4 (1.0) 21.2 (44.8)
Mean (SD) on n=13 n=10 MD -21.4, 95% CI (-50.0 to
deep cough 7.2)
5.4 (15.3) 26.8 (46.7)

Cl: confidence interval; MD: mean difference; n: number of participants; PFMT: pelvic floor muscle training; SD: standard deviation.

Appendix 9. Pelvic floor muscle training function assessment
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Assess- PFMT Outcome Mea- PFMT Control Difference
ments out- sure
comes
and
study ID
USmea- Carneiro  Transperineal US Mean n=25 n=25 MD -4.90,
sure- 2010 (SD) 95% Cl -7.3 to
ments Bladder neck mobility (mm) 12.63 (4.35) 17.53(4.33) 25
Transperineal US Mean n=25 n=25 MD 2.13, 95%
(SD) Cl0.4t03.9
PFM thickness (mm) 12.87(1.02) 10.74 (2.26)
Celiker Bladder base movement (mm) Mean n=>58 n=63 MD 5.00, 95%
Tosun (SD) Cl2.06t07.94
2015 10.4 (6.5) 5.4(9.8)
McLean Vertical position of the bladder neck relative to the Mean n=15 n=17 —
2013 levator plate at rest (supine) (cm) (95% Cl)
2.04(1.93t0 2.15) 2.20(2.10t0 2.30)
Vertical position of the bladder neck relative to the Mean n=15 n=17 —
levator plate at rest (standing) (cm) (95% Cl)
0.99 (0.80 to 1.18) 1.06 (0.72 to 1.40
Displacement of the bladder neck during Valsalva Mean n=15 n=17 —
(supine) (cm) (SD)
2.02 (0.75) 2.24 (1.06)
Displacement of the bladder neck during Valsalva Mean n=15 n=17 —
(standing) (cm) (SD)
1.60 (0.84) 1.58 (0.64)
Displacement of the bladder neck during coughing Mean n=15 n=17 —
(supine) (cm) (SD)
0.96 (0.66) 2.00 (0.76)
Displacement of the bladder neck during coughing Mean n=15 n=17 —
(standing) (cm) (SD)
0.88 (0.64) 1.39 (0.60)
Urethral wall cross sec- -2 Mean n=15 n=17 —
tional area at 5 different (SD)
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3149

(Continued)
-1 Mean n=15 n=17 —
(SD)
1.21(0.51) 1.65(0.35)
Mid point Mean n=15 n=17 —
(SD)
1.26 (0.52) 1.63(0.31)
1 Mean n=15 n=17 —
(SD)
1.35(0.56) 1.67(0.33)
2 Mean n=15 n=17 —
(SD)
1.40 (0.58) 1.87(0.43)
Pres- Aksac Intravaginal Median n=20 n=10 Non-es-
sure 2003 (SD) timable
mea- (cmH,0) 37.5(8.7) 20.0 (3.9)
sure-
ments
Beutten-  Intravaginal (cmH;0) Mean n=25 n=25 MD 5.04, 95%
muller (SD) Cl19t08.2
2010 Slow twitch Slow twitch 17.70 (5.86)
22.74 (5.65)
Fast twitch Fast twitch MD 4.63, 95%
C1-0.03t09.3
32.72(10.34) 28.09 (9.89)
B@ 1999 Intravaginal (cmH,0) Mean n=25 n=30 MD 2.8, 95%
(SD)
19.2 (10.0) 16.4 (9.8) Cl-2.6t08.2
Celiker Vaginal squeeze pressure Mean n=58 n=63 MD 4.10, 95%
Tosun (SD) Cl-0.81to
2015 (cmH,0) 20.3 (15.5) 16.2 (11.6) 9.01
Firra vaginal squeeze pressure Mean n=12 n=9 MD 6.40, 95%
2013 (SD) Cl-9.64 to
(cmH,0) 32.5(18.5) 26.1(18.6) 22.44
Sul
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6vT

(Continued)
uul n=6 n=6 MD 12.90,
95% Cl -14.42
47.2 (22.7) 34.3(25.5) t0 40.22
Pereira Intravaginal (cmH50) Mean Group Individual PFMT n=15 MD 25.92,
2011 (SD) PFMT 95%
n=15 11.91 (5.57)
n=15 Cl18.45to
38.53 (19.34) 33.0
37.13
(19.24)
Yoon Mean pressure, intravaginal (mmHg) Mean n=13 n=12 MD 13.9, 95%
2003 (SD)
26.1(12.5) 12.2 (5.3) C15.8t022.0
Peak pressure, intravaginal (mmHg) Mean 39.7 (20.0) 19.9(7.5) MD 19.8, 95%
(SD)
Cl7.1t0325
Duration of PFM contraction(s) Mean 14.5(3.0) 5.9 (1.7) MD 8.6, 95%
(SD)
Cl6.6t010.6
Digital Aksac Intravaginal Median n=20 n=10 Not estimable
mea- 2003 (SD)
sure- Number of fingers not stated 4.8(0.4) 3.3(0.6)
ments .
Scale: 5-point scale
Beutten-  Intravaginal Mean n=25 n=25 MD 0.45, 95%
muller (sb)
2010 1finger Slow twitch Slow twitch Cl-0.02 to
0.92
Scale: Oxford 3.84(0.8) 2.95 (0.90)
Fast twitch Fast twitch MD 0.94, 95%
3.80 (0.65) 2.86 (0.77) Cl0.6t01.3
Carneiro  Intravaginal Mean n=25 n=25 MD 0.7, 95%
2010 (SD)
2 fingers 3.20 (1.05) 2.50(0.76) Cl0.2to1.21

Scale: not stated
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(Continued)
Castro Intravaginal Mean n=26 n=24 MD 1.30, 95%
2008 (SD)
Number of fingers not stated 3.6 (0.71) 2.3(1.07) Cl0.79t0 1.81
Scale: Oxford
Celiker P Mean n=>58 n=63 MD 1.80, 95%
Tosun (SD) Cl1.48t02.12
2015 4.4(0.9) 2.6(0.9)
E n=>58 n=63 MD 10.60,
95% CI 5.78 to
36.5 (17.7) 25.9 (6.4) 15.42
R n=>58 n=63 MD 10.40,
95% Cl 8.59 to
18.0(6.2) 7.6 (3.5) 12.21
F n=>58 n=63 MD 8.10, 95%
Cl6.28t09.92
17.0 (5.8) 8.9 (4.2)
Diokno Intravaginal — n=23 n=18 —
2010
Number of fingers not stated
Scale: not stated
Pressure Mean 4.1(1.1) 3.8(0.9) MD 0.30, 95%
(SD)
Cl-0.3t00.9
Displacement Mean 2.3(1.3) 2.1(0.9) MD 0.20, 95%
(SD)
Cl-0.5t00.9
Duration Mean 7.1(2.9) 5.9 (3.1) MD 1.2, 95%
(SD)
Cl-0.7to 3.1
Miller Intravaginal Mean n=13 n=13 MD -1.1,95%
1998 (SD)
Number of fingers not stated 10.4 (4.7) 11.2(5.1) Cl-5.1t02.9

Score: 0-21
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(Continued)
Pereira Intravaginal Mean Group PFMT n=15 MD 1.43,95%
2011 (SD)
2 fingers n=15 1.47 (0.52) Cl1.0to 1.46
Scale: 6-point modified Oxford scale 3.07(0.70)
Wells Intravaginal Mean 8.8 8.2 Not estimable
1999
Number of fingers not stated
Scale: pressure and displacement digital score (4-
12)
EMG Bertotto  Initial EMG baseline Mean n=15 n=14 MD 2.52,95%
mea- 2017 (SD) Cl-0.04to
sure- 16.3(2.9) 13.78 (4.0) 5.08
ments
Final EMG baseline n=15 n=14 MD 2.05, 95%
Cl-0.24 to
15.9 (2.4) 13.85(3.7) 4.34
Duration of endurance contraction in seconds n=15 n=14 MD 4.45, 95%
Cl2.87t06.03
6.8 (2.01) 2.35(2.30)
Maximum voluntary contraction n=15 n=14 MD 4.1, 95%
Cl-0.42to
20 (5.21) 15.9(7.0) 8.62
Precontraction n=15 n=14 MD 0.46, 95%
C10.38t0 0.54
0.67 (0.12) 0.21(0.11)
Burns Intravaginal EMG Mean n=38 n=40 MD -0.5, 95%
1993 (SD)
5 fast contractions 3.0(3.4) 3.5(4.4) Cl-2.3t01.3
Intravaginal EMG Mean n=33 n=34 MD -0.2, 95%
(SD)
5 sustained contractions 1.8(2.0) 2.0(1.8) Cl-1.1t0 0.7
Carneiro  Intravaginal EMG Mean n=25 n=25 MD 5.31,95%
2010 (SD)
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Cl: confidence interval; EMG: electromyography; MD: mean difference; n: number of participants; PFM: pelvic floor muscle; PFMT: pelvic
floor muscle training; SD: standard deviation; US: ultrasound.

Appendix 10. Number of women with interference with life due to urinary incontinence

Study ID Outcome PFMT Control Difference
Bz 1999 Number of women with interference with life due to 17/25 25/30 RR 0.82,95% CI 0.60 to 1.12
Ul

Cl: confidence interval; PFMT: pelvic floor muscle training; RR: risk ratio; Ul: urinary incontinence.

WHAT'S NEW

Date Event Description
3 October 2018 New search has been performed In this update, published in 2018, we made the following
changes.

« Updated the search to February 2018 and added 10 new tri-
als (Asklund 2017; Bertotto 2017; Celiker Tosun 2015; Ferreira
2014; Firra 2013; Kargar Jahromi 2013; Leong 2015; McLean
2013; Solberg 2016; Sran 2016).

« Completed a full risk of bias assessment for all included trials,
including the addition of the 'blinding of participants and per-
sonnel' and 'selective reporting' domains.

« Assessed the quality of the body of evidence by adopting the
GRADE approach.

« Added a Brief Economic Commentary to summarise the find-
ings of eligible economic evaluations.

+ Deleted 'treatment adherence' from the 'Summary of findings'
tables because all review authors agreed adherence is a medi-
ator rather than a pelvic floor muscle training outcome.

« Replaced the King's Health Questionnaire in the 'Summary of
findings' table by a narrative report on all Grade A urinary in-
continence-specific symptoms and quality of life (QoL) out-
comes, as they give a better overview of combined urinary in-
continence-specific symptoms and QoL outcomes.

« Added new Grade A symptoms and QoL questionnaires to the
forest plots.

3 October 2018 New citation required but conclusions The byline has been changed.
have not changed

HISTORY

Protocol first published: Issue 1, 1999
Review first published: Issue 1, 2001
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Date Event Description

13 May 2014 New search has been performed In this update, seven new trials have been added (Beuttenmuller
2010; Carneiro 2010; Diokno 2010; Kim 2011a; Kim 2011b; Pereira
2011; Sar 2009). One previously included trial has been removed
because the control group was deemed to be receiving a form
of active treatment (van Leeuwen 2004). Full risk of bias assess-
ment has been completed for all trials. Data from 'Other data' ta-
bles have been incorporated into other sections. Quality of evi-
dence was assessed by adopting the GRADE approach.

13 May 2014 New citation required and conclusions In this update, seven new trials have been added (Beuttenmuller
have changed 2010; Carneiro 2010; Diokno 2010; Kim 2011a; Kim 2011b; Pereira

2011; Sar 2009). One previously included trial has been removed
because the control group was deemed to be receiving a form
of active treatment (van Leeuwen 2004). Full risk of bias assess-
ment has been completed for all trials. Data from 'Other data' ta-
bles have been incorporated into other sections. Quality of evi-
dence was assessed by adopting the GRADE approach.

CONTRIBUTIONS OF AUTHORS

All three review authors were involved in all stages of the review. Chantale Dumoulin and Licia Cacciari wrote the first draft of this version
of the updated review.

DECLARATIONS OF INTEREST

CD: none known.
LPC: none known.
JHS: none known.

CD and JHS have both published trials investigating the effects of PFMT. Both trials were excluded from this review based on the participants
(antenatal and postnatal women) or the comparison interventions (one type of PFMT versus another).

SOURCES OF SUPPORT

Internal sources

« University of Montreal, Canada.

External sources
« National Institute for Health Research (NIHR), UK.

This project was supported by the National Institute for Health Research (NIHR), via Cochrane Infrastructure, Cochrane Programme
Grant or Cochrane Incentive funding to the Cochrane Incontinence Group. The views and opinions expressed therein are those of
the review authors and do not necessarily reflect those of the Systematic Reviews Programme, NIHR, National Health Service or the
Department of Health. The NIHR is the largest single funder of the Cochrane Incontinence Group.

« Chantale Dumoulin was funded by the Canadian Research Chair of the Canadian Institute of Health Research, Canada.
« Licia P Cacciari, Postdoctoral Research Fellow, Centre de recherche de 'Institut de Gériatrie de Montréal, Canada.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW
For this update, published in 2018, we made the following changes.

« Risk of bias assessment has been conducted for random sequence generation, allocation concealment, blinding of participants and
personnel, incomplete outcome data, selective reporting, blinding of outcome assessment and baseline comparability. Risk of bias
figures and tables have been added in the last two review updates.

« GRADE assessment has been conducted for the two last review updates. Substantive changes have been made to provide more details
about the methodology since the publication of the protocol, in line with current Cochrane standards.
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« For this update, treatment adherence was removed from 'Summary of findings' tables as it is considered to be a mediator rather than
an outcome of PFMT. For the next review update, we will remove treatment adherence from the outcome list and report it in the PFMT
protocol (Appendix 3).

« King's Health Questionnaire was replaced in the 'Summary of findings' table by a narrative report on all Grade A Ul-specific symptoms
and quality of life outcomes, as they will give a better overview of combined Ul-specific symptoms and quality of life outcomes.

« New Grade A symptoms and quality of life questionnaires have been added to the forest plots.

« Health economic outcomes have been removed as a review outcome and from the 'Summary of findings' tables. In their place, a Brief
Economic Commentary has been added.

INDEX TERMS

Medical Subject Headings (MeSH)

*Pelvic Floor; Biofeedback, Psychology; Exercise Therapy [*methods]; Muscle Contraction [*physiology]; Perineum; Quality of Life;
Randomized Controlled Trials as Topic; Urinary Incontinence [*rehabilitation]; Urinary Incontinence, Stress [rehabilitation]

MeSH check words

Female; Humans
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