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

an abridged Cochrane systematic review

port improvement, the confidence interval was wide, 
and more than half of “controls” reported improvement. 
This finding, of subjective improvement in both active 
treatment groups, with more improvement reported by 
those receiving more health professional contact, was 
consistent throughout the review. Considerable cau-
tion is needed in interpreting the results of the review. 
Existing evidence is insufficient to make any strong 
recommendations about the best approach to PFMT. A 
consistent pattern of more self-reported improvement 
with more health professional contact was observed; 
the few data consistently showed that women receiv-
ing regular (e.g. weekly) supervision were more likely 
to report improvement than women doing PFMT with 
little or no supervision. The clinical rehabilitation im-
pact is to offer women reasonably frequent health pro-
fessional contact during supervised PFMT.
Key words: �Urinary incontinence -Women - Pelvic floor - 
Exercise therapy.

Urinary incontinence (UI) is a common problem 
amongst adults living in the community. It is 

more frequent in women, increasing with age, and 
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Pelvic floor muscle training (PFMT) is a first-line ther-
apy for women with stress, urgency or mixed urinary 
incontinence (UI). Supervision and content of PFMT 
programmes is highly variable. The most effective ap-
proach to training is not known. The aim of the review 
was to compare the effects of different approaches to 
PFMT for women with UI. This was a systematic review 
with meta-analysis of randomized or quasi-randomized 
trials in women with stress, urgency or mixed UI that 
compared one approach to PFMT with another. The Co-
chrane Incontinence Group Specialised Trials Register 
(17 May 2011) was searched. Two reviewers independ-
ently assessed trials for eligibility and risk of bias, 
and extracted data. Data were analyzed as described 
in the Cochrane Handbook for Systematic Reviews of 
Interventions (version 5.2.2). From 574 records we 
included 21 trials (1490 women randomized) that ad-
dressed 11 comparisons. Comparisons made included: 
differences in training supervision (amount, individual 
versus group), in approach (one versus another, the 
effect of an additional component) and the exercise 
training (type of contraction, frequency of training). 
There were few trials or data in any comparison. In 
women with stress UI, 10% who received more health 
professional contact (weekly or twice-weekly group su-
pervision plus individual appointments) did not report 
improvement compared to 43% who had individual ap-
pointments only (risk ratio for no improvement 0.29, 
95% confidence interval 0.15 to 0.55, four trials). While 
women receiving more contact were more likely to re-
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is particularly common amongst those in residential 
care.1 For a variety of reasons (such as difference 
in study populations, definitions and measurement) 
estimates of UI prevalence differ widely. A recent 
comprehensive review of 36 epidemiological studies 
found that most reported a prevalence of “any” UI 
in the range of 25% to 45% for women; this estimate 
came from studies in which symptoms of UI were 
reported as “ever”, “any” or “at least once in the past 
12 months”.2 UI has a substantive and detrimental 
impact on quality of life.3

The two most common types of UI in women are 
stress UI and urgency UI.2 Stress UI is typically ex-
perienced as involuntary urine leakage with cough, 
sneeze and other types of physical exertion, while 
urgency UI is characterised by involuntary urine 
leakage associated with urgency (that is, the sud-
den and compelling need to urinate).4 Some women 
experience both stress UI and urgency UI; these 
women are said to have mixed UI.

The mechanisms underlying involuntary leakage 
in stress UI and urgency UI are different. In stress 
UI leakage results from insufficient urethral closure 
pressure during exertion that raises intra-abdominal 
pressure. The lack of urethral closure pressure is 
due to anatomic changes in the bladder and urethra 
(for instance, the bladder has prolapsed) and mus-
cles (for example, the pelvic floor muscles are weak, 
do not lift the bladder neck, or generate sufficient 
urethral closure pressure). In urgency UI the prob-
lem is that a bladder (detrusor muscle) contraction 
generates sufficient bladder pressure to overwhelm 
the urethral closure pressure resulting in urine leak-
age; in urgency UI the problem is one of an overac-
tive bladder muscle.

Because the underlying reason for leakage is dif-
ferent the choice of therapy may differ by type of UI. 
For example, women with urgency UI are commonly 
offered an anticholinergic drug to reduce overactive 
detrusor muscle contraction. Women with stress UI 
might be offered surgery that aims to increase ure-
thral closure pressure. However, PFMT is commonly 
offered as first line therapy for all three main types 
of UI. PFMT aims to strengthen the pelvic floor mus-
cles and improve urethral closure pressure (to amel-
iorate stress UI), and contraction of the pelvic floor 
muscle may reflexly inhibit a detrusor muscle con-
traction (to suppress urgency). For a more compre-
hensive background to the rationale for treatment of 
UI with PFMT, see Dumoulin and Hay-Smith.5

In a prior Cochrane systematic review Dumoulin 
and Hay-Smith (2010) concluded that there was sup-
port for the widespread recommendation that PFMT 
is offered as first-line conservative management pro-
grammes for women with stress, urge or mixed UI.5 
If effective, the corollary is whether one approach 
to training is more effective than another. The need 
to identify the optimal frequency and duration of su-
pervised PFMT was recently identified as a priority 
as an outcome of a study to develop a methodology 
(using the James Lind criteria process) in which pa-
tients and clinicians worked together to identify and 
prioritise important UI research questions through 
consensus.6

The purpose of our review was to summarise the 
existing trials comparing different approaches to 
PFMT for UI in women to inform further research to 
address the existing uncertainty regarding optimal 
training. We tested the following hypothesis: there 
are differences in the effects of alternative approach-
es to PFMT in the management of urinary (stress, 
urge, mixed) incontinence in women. In address-
ing the hypothesis we specifically excluded trials of 
biofeedback assisted PFMT versus PFMT alone; a 
separate Cochrane review investigated the effect of 
adding biofeedback to PFMT.7

Materials and methods

We conducted the data collection and analysis in 
accordance with the Cochrane Handbook for Sys-
tematic Reviews of Interventions (version 5.2.2).8 
The review methods are fully reported in the una-
bridged review available in the Cochrane Library.9 
Briefly, the methods are summarized here.

We included randomised and quasi-randomized 
(e.g. allocation by alternation) trials that recruited 
women with stress, urgency or mixed UI. Studies of 
antenatal and postnatal women, women with noc-
turnal enuresis, or women with incontinence associ-
ated with significant factors outside the urinary tract 
(e.g. neurological disorders, cognitive impairment, 
lack of independent mobility) were excluded. At 
least two arms of all included trials utilized PFMT 
to treat UI. PFMT was defined as any programme of 
repeated voluntary pelvic floor muscle contractions, 
irrespective of variations in purpose and training pa-
rameters. We further classified PFMT as “direct” or 
“indirect” PFMT. In “direct” PFMT woman focussed 

M
IN

ERVA
 M

EDIC
A

COPYRIG
HT®

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



COMPARISONS OF APPROACHES TO PELVIC FLOOR MUSCLE TRAINING FOR URINARY INCONTINENCE IN WOMEN	 HAY-SMITH

Vol. 48 - No. 4	 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE	 691

variables such as quality of life score we used means 
and standard deviations to derive mean differences. 
We treated count data (such as leakage episodes, 
which were considered a relatively common event) 
as continuous data.

If there were enough trials, the results were 
pooled in meta-analysis using fixed-effect models 
unless otherwise stated. Data analysis was on an 
intention-to-treat basis as far as possible, and we 
made attempts to obtain missing data from the trial-
ists. Statistical heterogeneity was assessed in three 
ways: visual examination of the forest plots; χ2 test 
(P<0.10) for heterogeneity and I2 statistics. An I2 sta-
tistic measurement greater than 50% was taken to 
indicate substantial heterogeneity. We sought and 
discussed plausible explanations for statistically 
significant heterogeneity. If meta-analysis was not 
considered appropriate we discussed the findings of 
studies in a narrative synthesis.

Results

The search produced 574 study records from 
which 55 potentially eligible study reports were 
identified. We included 40 reports of 21 studies, two 
studies (three reports) were ongoing, and we ex-
cluded 11 studies (12 reports) (Figure 1). One of 
the 21 included trials had three arms (and two com-
parisons) eligible for inclusion in the review. The 
two comparisons were identified separately in the 
data analysis as Sriboonreung 2011a (daily versus 
three times weekly PFMT), and Sriboonreung 2011b 
(three times weekly PFMT versus three times weekly 
PFMT with abdominal muscle training).

Summary of included trials

Full details of the 21 included trials and risk of 
bias assessment are described in the unabridged 
version of the Cochrane review.9 Briefly, the 21 tri-
als randomised 1490 women. Fifteen trials recruited 
women with stress UI only,11-25 two included wom-
en with stress or stress predominant mixed UI,26, 27 
three included stress or mixed UI,28-30 one mixed 
UI only.31 Nine trials set an age limit that excluded 
older women.12, 13, 17-19, 21, 24, 28, 29 Based on median or 
mean age the trials recruited women aged: up to 45 
years;11, 16 45 to 49 years;20, 21, 27, 28 50 to 54 years;12, 

13, 15, 19, 23, 24, 26, 29, 31 55 years or more.14, 17, 18, 25, 30 

specifically on a voluntary contraction of the pelvic 
floor muscles; in “indirect” PFMT the focus of con-
traction was “other” muscle group(s) (e.g. abdomi-
nal, hip or gluteal muscles) in order to facilitate or 
enhance or substitute for a direct pelvic floor muscle 
contraction.

The primary outcomes of interest for the review 
were the woman’s observations of change (cure or 
improvement) in symptoms, and incontinence-specif-
ic quality of life; these choices reflected the findings 
of a recent study of women with UI who identified 
these as important outcomes to be measured in in-
continence research.10 Secondary outcomes included 
quantification of symptoms (e.g. leakage episodes), 
clinician measures (e.g. pelvic floor muscle function), 
health status and generic quality of life, socioeco-
nomics, treatment adherence, and adverse events.

We identified relevant trials from the Cochrane 
Incontinence Group Specialised Trials Register (see 
the ‘Specialized Register’ section of the Group’s 
module in the Cochrane Library). The register con-
tains trials identified from the Cochrane Central Reg-
ister of Controlled Trials (CENTRAL), MEDLINE and 
CINAHL, and hand-searching of journals and confer-
ence proceedings. The date of the last search was: 
17 May 2011. We did not impose any restrictions, 
for example language or publication status, on the 
searches. Two review authors independently evalu-
ated records of all studies retrieved in the search and 
immediately excluded, after cross-checking, studies 
that were ineligible on the basis of title or abstract 
alone (e.g. the trial recruited only men or children). 
The full text of all remaining records was retrieved.

Two authors independently evaluated eligibil-
ity, assessed risk of bias (using the Cochrane “risk 
of bias” assessment tool) and extracted the study 
data. Eligibility, risk of bias, and extracted data were 
cross-checked and all disagreements were resolved 
through discussion. Data entry was carried out by 
one author and cross-checked by another. Where 
one of the review authors was an author of a study 
identified by the search, that review author had no 
involvement in deciding eligibility, risk of bias, or 
extracting data.

For categorical outcomes such as self-reported 
cure we related the numbers reporting an outcome 
to the numbers at risk in each group to derive a 
risk ratio. We dichotomized ordinal data (such as 
Likert scales for symptom improvement) and man-
aged them as a categorical outcome. For continuous 
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About half (12 of 21 trials) reported symptom dura-
tion. Wells (1999) stated that 68% of women had 
symptoms for more than one year. The approximate 
mean or median duration of symptoms in the other 
11 trials was five years 13-15, 26 or up to 10 years.11, 20, 

23, 25, 27, 28 No other demographic characteristics were 
consistently reported.

Risk of bias assessment is summarised in Figure 
2. Overall, with regard to random allocation and 
concealment, we considered: six trials were at low 
risk of bias 11, 18, 21, 26-28 because there was sufficient 
detail reported to be sure the method of generat-
ing a random sequence was genuinely random and 
allocation was concealed; four were at high risk of 
bias;12, 17, 20, 25 and for the remainder the risk of bias 

Figure 1.—Search and screening flowchart.

Figure 2.—Risk of bias summary.
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—— submaximal versus near maximal pelvic floor 
muscle contractions;19

—— Daily PFMT versus PFMT three times a week.24

In the remaining four trials there were multiple 
differences between the intervention groups, such 
as differences in both the PFMT programmes and 
the amount of health professional contact. These tri-
als contributed to more than one comparison in the 
analysis. It was difficult to be sure how to attribute 
any differences in outcome between the trial arms 
because each comparison was potentially confound-
ed by at least one other intervention variable. The 
four trials compared:

—— “indirect” PFMT for 15 to 45 minutes per day 
with weekly individual supervision versus “direct” 
PFMT of 15 minutes per day with weekly group su-
pervision;21, 29 the “indirect” PFMT was the “Paula” 
method;

—— “indirect” PFMT and fortnightly clinic visits 
versus “direct” PFMT and no clinic visits;28 the “indi-
rect” PFMT was a breathing, abdominal and pelvic 
floor muscle rehabilitation programme;

—— “standard” PFMT with twice-weekly group su-
pervision versus “individualized” PFMT with twice-
weekly individual supervision.13

Summary of comparisons

All data from each of the 11 comparisons in the 
Cochrane review are available in the full version.9 
The 11 comparisons were:

—— more versus less contact with health profes-
sionals;

—— group versus individual supervision of PFMT;
—— direct versus indirect methods of PFMT;
—— individualized versus generic PFMT;
—— near maximal versus submaximal contractions;
—— daily versus three times per week PFMT;
—— upright and supine versus supine exercise po-

sitions alone;
—— strength and motor learning versus motor 

learning PFMT alone;
—— PFMT and abdominal muscle exercise versus 

PFMT alone;
—— PFMT with intravaginal resistance device ver-

sus PFMT alone;
—— PFMT with adherence strategy versus PFMT 

alone.
We selected one comparison (more versus less 

contact with health professionals), the one with 

was unclear. The rating given for performance and 
detection bias in Figure 2 is based solely on blinding 
of outcome assessment (or detection bias) because 
it is difficult to blind participants to an interven-
tion such as PFMT [although Ghoniem et al. (2005) 
and Ramsay and Thow (1990) attempted this] and 
we considered that none of the trials could blind 
treatment providers. All trials could blind outcome 
assessment of some or all outcomes, although the 
primary outcomes we selected for the review were 
self-reported and therefore could not be blinded. 
Only three trials clearly stated that outcome assess-
ment was blinded for one or more of the outcomes 
of interest in the review 23, 27, 28 and two trials stated 
that a lack of blind outcome assessment was a limi-
tation.24, 30 The proportion of losses to follow up 
and incomplete outcome data (attrition bias) ranged 
from 0 to 45%. Aside from the four trials that did not 
clearly state the number of losses to follow-up by 
treatment group 13, 18, 19, 26 it seemed there were no 
substantive differences in the proportion of losses 
to follow up across the treatment arms. None of the 
included trials met both criteria (analysed by group 
assignment and a reasonable method for imputing 
missing data) for a full intention-to-treat analysis.

Interventions

Seventeen trials made a clear cut (‘unconfound-
ed’) comparison of interventions. In 13 instances the 
control group received PFMT and the experimental 
group had the same PFMT programme with an ad-
ditional intervention, specifically:

—— more health professional contact in the form 
of an exercise class including PFMT,11, 15, 20 individu-
al appointments 14 or phone calls;31

—— an intravaginal resistance device;16, 26, 30

—— a cue to exercise;17, 25

—— two more exercise positions;12

—— a strength training programme;27

—— an abdominal muscle exercise programme.24

In another four studies, the trialists kept all as-
pects of the intervention the same in all respects 
except one. These were direct comparisons of:

—— “indirect” versus “direct” PFMT.18, 22, 23 In Gho-
niem et al. (2005) and Ramsay and Thow (1990) the 
“indirect” training group were asked to cross their 
ankles and do isometric hip abductor contractions, 
and in Savage (2005) the “indirect” training group 
were doing a Pilates exercise programme;
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et al. (2007) was considered at high risk. The other 
two trials were categorised as unclear risk of bias.

The second subgroup, “additional phone calls”, 
comprised a single trial that had the same home 
PFMT programme in both trial arms and investigat-
ed the effect of adding twice-weekly phone calls 31 
after the initial period of face-to-face contact with a 
health professional. This trial recruited women with 
mixed UI. Based on reporting of random sequence 
generation and allocation concealment, the trial was 
judged as having an unclear risk of bias.

A single trial comprised the third subgroup, “indi-
vidual supervision versus no supervision (difference 
in PFMT)”; this trial had differences the amount of 
health professional contact and also differences in 
the PFMT programme between groups.28 The trial 
recruited women with stress or mixed UI. One treat-
ment group was given advice and instruction in a 
home PFMT programme (“direct” PFMT), with no fur-
ther health professional contact. The other treatment 
group completed a structured 16-week programme 
of “indirect” PFMT (a combination of diaphragmatic, 
transversus abdominus and combined transversus 
abdominus/pelvic floor muscle contraction) with 
fortnightly clinic visits for four months; the “indirect” 
group were asked not to perform isolated voluntary 
pelvic floor muscle contractions during the interven-
tion period. Thus, we categorised the trial as a com-
parison of both “direct” versus “indirect” PFMT, and 
more versus less health professional contact. While 
the trial was judged at low risk of bias (for random 
sequence generation and random allocation), the 
multiple comparisons mean that it is difficult to be 
sure if the treatment outcome is attributable to one, 
both, or a combination, of the treatment variables.

The patient’s perception of cure or improvement 
was measured in a variety of ways (Table II). Fewer 
women were still incontinent in the group that re-
ceived additional group supervision (risk ratio [RR] 
for no cure 0.89, 95% confidence interval [CI] 0.78 to 
1.03, two trials, Figure 3), although the difference was 
not statistically significant. Hung et al. (2010) did not 
find any statistically significant difference between 
the supervised and unsupervised groups (RR for no 
cure 0.86, 95% CI 0.73 to 1.02, Figure 3). Ng et al. 
(2008) reported the odds ratio (OR) (95% CI) of the 
difference between groups for their responses to two 
items from the Bristol Female Lower Urinary Tract 
Symptoms questionnaire (whether they did or did 
not have symptoms of stress or urgency UI). For both 

most data for meta-analysis to present here. We also 
report a post-hoc comparison performed to investi-
gate our impression that outcomes tended to favour 
the most intensive intervention within any of the 11 
comparisons; the “all in one analysis” of the trials 
was made according to the degree of contrast in 
intervention intensity.

Three outcomes had sufficient useable data for 
meta-analysis (no self-reported cure, no self-report-
ed cure or improvement, leakage episodes in 24 
hours). For cure and improvement, trialists reported 
data in the affirmative; that is, whether participants 
were better. So long as we could categorise the data 
into “cured” or “improved” we calculated the inverse 
(i.e. not cured, not improved) and entered these data 
into the meta-analysis, regardless of what instru-
ment was used. We did not include any data where 
the definition of cure or improvement was based 
on something other than the patient’s perception of 
their UI (e.g. pad test cure, or no leakage episodes 
in a urinary diary, or clinician’s perception). Other 
outcomes were subject to a narrative synthesis.

More versus less health professional contact

Six trials, in three subgroups, contributed to this 
comparison. The subgroups were “additional group 
supervision”, “additional phone calls”, and “individ-
ual supervision versus no supervision (difference in 
PFMT)”. The interventions are described in more de-
tail in Table I.

Four trials formed the ‘‘additional group supervi-
sion’ subgroup. Three had the same home PFMT 
programme and individual clinic appointments in 
both trial arms, and investigated the effect of add-
ing an exercise class that included PFMT (weekly 
45-minute exercise class;11 twice-weekly 50-minute 
exercise class;15 weekly group session).20 A fourth 
trial also added twice-weekly 45-minute exercise 
sessions 14 although it was not clear if this was indi-
vidual or group supervised exercise. We grouped the 
trial by Dinez Zanetti et al. (2007) with those of Bø 
et al. (1990), Felicissimo et al. (2010) and Konstanti-
nidou et al. (2007) for analysis because of the simi-
larity in the amount and frequency of extra health 
professional contact. All four trials recruited women 
with urodynamic stress UI. Bø et al. (1990) was the 
only one of the four trials judged to be at low risk of 
bias based on reporting of random sequence gen-
eration and allocation concealment; Konstantinidou 
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dition to individual appointments with the thera-
pist did not report improvement post-treatment 
compared to 43% (39 of 90) of the group who had 
individual appointments only (RR for no improve-
ment 0.29, 95% CI 0.15 to 0.55, four trials, Figure 4). 

items the group receiving phone calls had reduced 
odds of stress or urgency UI (OR 0.49, 95% CI 0.31 to 
0.76 and OR 0.40, 95% CI 0.24 to 0.66 respectively).

Ten per cent (9 of 87) of those who received 
weekly or twice-weekly group supervision in ad-

Table I.—�Interventions in trials comparing more versus less health professional contact.

Trial Our 
categorisation Intervention Duration Supervision

Bø et al. 1990 11 Less contact Correct VPFMC confirmed. PFMT: 8 to 12 near maximal 
contractions (with 6 to 8 sec hold and rests) 3 times daily. 
Monthly clinic visits for perineometer biofeedback of PFM 
strength.

6 months Physiotherapist monthly

More contact As above, with addition of weekly 45-min group exercise session 
which included PFMT, abdominal, gluteal and thigh exercises. 
The PFMT comprised near maximal contractions for 6 to 8 sec 
each and 3 to 4 fast contractions, repeated 8 to 12 times, in 
standing, sitting, lying and kneeling positions.

6 months As above, plus weekly 
in a group

Dinez Zanetti et al. 
(2007) 14

Less contact PFMT: 10 contractions with 5-sec hold and 5-sec rest, 20 
contractions of 1-sec hold and 1-sec rest, 5 contractions of 
10-sec hold and 10-sec rest, 5 strong contractions with cough, 
and 1-minute intervals between sets. Monthly clinic visits for 
assessment only.

12 weeks Physiotherapist monthly

More contact PFMT as above, with 45-min twice-weekly supervision (no clear 
if individual or group)

12 weeks Physiotherapist 
monthly, plus 
fortnightly in a group?

Felicissimo et al. 
(2010) 15

Less contact Correct VPFMC confirmed. PFMT: 10 contractions with 6-sec hold 
and 12-sec rest in different positions 9 (?) times per day. Start 
with 90 contractions in first week, then 180 a day for remaining 
7 weeks.

8 weeks Physiotherapist at initial 
session

More contact As above, with addition of twice-weekly 50-min group exercise 
session.

8 weeks As above, plus twice 
weekly in a group

Hung et al. (2010) 28 Less contact Correct VPFMC confirmed. Oral instruction in PFMT. No other 
detail given.

16 weeks None

More contact Correct VPFMC confirmed. ‘Indirect’ PFMT: weeks 1 to 4 
diaphragmatic breathing, weeks 2 to 5 tonic transversus 
abdominus and PFM activation, weeks 4 to 7 tonic activation 
with activities of daily living and walking, weeks 6 to 16 muscle 
strengthening, weeks 8 to 16 functional expiratory patterns, 
and weeks 10 to 16 impact activities. A very full description 
of the programme is given in the paper by Hung et al. (2010). 
Participants in this group were “asked not to perform isolated 
voluntary pelvic floor muscle contraction exercise during the 
intervention period”.

16 weeks Fortnightly with 
physiotherapist

Konstantinidou et al. 
(2007) 20

Less contact Correct VPFMC confirmed. PFMT: Individualised programme of 
3 sets of fast contractions, 3 to 4 sets of slow contractions daily 
in lying, standing and sitting positions. Individual follow-up in 
hospital every 4 weeks.

12 weeks Physiotherapist monthly

More contact As above, with addition of weekly exercise group 12 weeks As above, plus weekly 
in a group

Ng et al. (2008) 31 Less contact Not clear if correct VPFMC confirmed. Home PFMT progressing 
to “50 to 75 contractions three times a day”. Taught urgency 
strategies. One-hour clinic visits twice a week for 4 weeks with 
nurse.

6 months? Nurse twice a week for 
4 weeks

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

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

Sec: second(s); VPFMC: voluntary pelvic floor muscle contraction
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nence-specific quality of life but chose different 
measures.14, 15 Konstantinidou et al. (2007) used a 
single item measure of unknown origin, which we 
categorised as a measure of symptom impact (a sec-
ondary outcome in the review). The difference be-
tween the randomised groups could not be statisti-
cally evaluated; it was difficult to tell if the higher 
contact group had better incontinence-specific qual-
ity of life. With regard to the secondary outcomes, 
the pattern was not consistent although the findings 
were either of no difference between the groups or 
were in favour of the group with more health pro-
fessional contact. There were no findings statistically 
significantly in favour of the group with less health 
professional contact.

More versus less intensive PFMT

The post-hoc, “all in one analysis” of trials, was 
made according to the “contrast” in intervention in-
tensity. We used three categories (high, moderate 

Looking at this another way, 90% of those who had 
combined group and individual supervision report-
ed improvement versus 57% of women receiving in-
dividual supervision only. Thus, women receiving 
additional group supervision were more likely to 
report their UI was improved. Similarly, Hung and 
colleagues (2010) found women in the supervised 
group were more likely to improve (RR for no im-
provement 0.10, 95% CI 0.01 to 0.71, Figure 4).

Only one of the four trials investigating the effect 
of additional group supervision measured leakage 
episodes.20 The women receiving additional supervi-
sion had fewer leakage episodes per day (mean dif-
ference [MD] -1.38, 95% CI -2.04 to -0.72). Because 
the data came from a single trial, potentially at high 
risk of bias, we were cautious about the interpreta-
tion of this finding. Hung et al. (2010) also measured 
leakage episodes and found no differences between 
the supervision and no supervision groups (median 
0 leaks per day, IQR 0 to 0.3, in both groups).

Two trials used validated measures of inconti-

Table II.—�Categorization of self-reported cure and improvement.

Trial Our categorisation Trialists’ definition Instrument used

Bø et al. (1990) 11 cure “continent” 5 point Likert scale (worse to continent)
improved “almost continent” and “some 

improvement”
Delgado et al. (2009) 26 cure “never” 5-point Likert scale (never to all of time) for question 11a 

of the ICIQ-FLUTS (Does urine leak when you are physi-
cally active, exert yourself, cough or sneeze?)

improved “Improvement” is positive 
change by two or more points 

on the scale
de Oliveira et al. (2009) 13 improved “Subjective” cure if satisfied How patient felt after treatment - satisfied or dissatisfied
Dinez Zanetti et al. (2007) 14 improved “yes” Satisfied with improvement and did not want further 

therapy
Felicissimo et al. (2010) 15 cure “cured” 4 point Likert scale (worse to cured)

improved “better”
Konstantinidou et al. (2007) 20 improved “yes” Patient global assessment of improvement
Ghoniem et al. (2005) 18 improved “a little better”, “much better”, 

“very much better”
Patient global assessment of improvement

Hay-Smith (2003) 27 cure “cured” 6 point Likert scale (much worse to cured)
improved “much better” and “somewhat 

improved”
Hung et al. (2010) 28 cure “cured” 4 point Likert scale (worse to cured)

improved “improved”
Ramsay and Thow (1990) 22 improved “improvement” “Subjective”
Sriboonreung et al. (2011) 24 cure “continent” “satisfaction with their incontinence condition” on a 5 

point Likert scale (worse to continent)improved “almost continent”
Sugaya et al. (2003) 25 improved “delighted”, and “pleased” and 

“mostly satisfied”
“Quality of life index for urination” using a 7 point 
Likert-type scale for responses (terrible to delighted)

Wells et al. (1999) 30 cure “cure” is “no post-treatment 
wetting”

10 point visual analogue scale (a lot of leakage to no 
leakage)

improved “better” is 2 or more point 
lower
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tion (e.g. near maximal versus maximal), frequency of 
exercise (e.g. daily versus three times a week) or an 
additional element (such as intravaginal resistance, or 
adherence strategy). Any other differences in exercise 
intensity were classified as “moderate” contrast.

Figure 5, the meta-analysis of no cure, contained 
trials making “High” and “Low” contrast compari-
sons. In the “High” contrast comparison 83% of 
women (69 of 83) receiving the most intensive ther-
apy were not cured versus 95% of the less intensive 
therapy group (87 of 92), a difference of 8% statisti-
cally significantly in favour of more intensive PFMT 
(RR for no cure 0.89, 95% CI 0.80 to 0.98, 3 trials, 
Figure 5). All three trials in this subgroup had sub-
stantively more health professional contact in the 
more ‘intensive’ treatment arm, with no difference in 
the PFMT programme. On the contrary, in the “Low” 
contrast comparison 92% of the more intensive ther-
apy group (148 of 161) were not cured versus 88% 
of the less intensive therapy group (126 of 143), a 
near to statistically significant difference of 4% in 

and low contrast comparisons), summarized in Ta-
ble III. Two criteria were used as the basis for cat-
egorization the amount of face-to-face health pro-
fessional contact and the exercise intensity. We used 
a random-effects model for the pooled data in the 
“all in one” analysis, as there was considerable het-
erogeneity in the trials, and a random-effects model 
gave a more conservative estimate of effect.

To be categorized as a “High” contrast in health 
professional contact there was at least five times 
more face-to-face contact in one arm compared to 
the other. Trials were categorized as “Low” contrast 
if the number of face-to-face contacts was the same 
but the type of contact (e.g. individual versus group) 
differed. Any other differences in contact were clas-
sified as “moderate” contrast.

For exercise intensity, trials that compared a “di-
rect” versus “indirect” PFMT were classified as “high” 
contrast comparisons. “Low” contrasts in exercise in-
tensity were trials in which direct PFMT was used in 
both arms, with some difference in type of contrac-

Figure 3.—Meta-analysis of no self reported cure in trials comparing more versus less health professional contact.
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of improvement increased and there was no statisti-
cally significant heterogeneity (RR for no improve-
ment 0.17, 95% CI 0.06 to 0.44, I²=0%).

Fewer trials contributed data to the meta-analysis 
of number of leakage episodes in 24 hours (Figure 
7) and all but one trial was a “Low” contrast com-
parison. The single “High” contrast trial found the 
intensive intervention group had, on average, four 
fewer leakage episodes every three days compared 
to the less intensive therapy group (MD -1.38, 95% 
CI -2.04 to -0.72). No statistically significant differ-
ence was seen in the “Low” contrast subgroup (MD 
-0.03, 95% CI -0.19 to 0.14, 6 trials).

Discussion

The primary objective of this review was to con-
sider whether one approach to PFMT was better 

favour of the less intensive intervention (RR for no 
cure 1.06, 95% CI 1.00 to 1.13, 3 trials, Figure 5).

In the meta-analysis of no self-reported improve-
ment (Figure 6) there was a statistically significant 
difference in each subgroup (high, moderate and 
low contrast comparisons) in favour of the more in-
tensive PFMT programmes, with greater treatment 
effect where there was stronger contrast. Statistical-
ly significant heterogeneity (I²=61%) was observed 
in the “High” contrast subgroup. Visual inspection 
suggested the trials by Ghoniem et al. (2005) and 
Ramsay and Thow (1990) contributed to the ob-
served heterogeneity. Both trials compared PFMT 
with sham PFMT (with the same health professional 
contact in both groups) whereas the other trials had 
a high contrast in the amount of health professional 
contact between the trial arms. When the two tri-
als by Ghoniem et al., and Ramsay and Thow, are 
removed from the subgroup analysis the likelihood 

Figure 4.—Meta-analysis of no self reported improvement in trials comparing more versus less health professional contact.
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experimental variables contributed to the observed 
effects. A 12th comparison, that pooled the data from 
the 11 primary comparisons, was a post hoc sub-
group analysis. The heterogeneity of interventions 
in the “all in one analysis” was considerable; we 
considered this analysis was exploratory and was 
most useful for generating hypotheses or assisting 

than another. Overall, there were few data from 21 
studies, spread over 11 primary comparisons. The 
maximum number of trials in any comparison was 
six. Further, the design of some trials meant that 
more than one treatment variable differed between 
the comparison groups; these trials were interpreted 
cautiously because we were not sure which of the 

Table III.—�Categorisation of included trials into high, moderate and low contrast interventions.

Our categorisation Trial Contact intensity Exercise intensity

“High” contrast Bø et al. (1990) 11 High contrast: 6 individual and 24 group 
contacts versus 6 individual contacts

No contrast: same PFMT

Felicissimo et al. (2010) 15 High contrast: 1 individual and 16 group 
contacts versus 1 individual contact

No contrast: same PFMT

Ghoniem et al. (2005) 18 No contrast: same amount of contact High contrast: ‘indirect’ PFMT (sham PFMT) 
versus ‘direct’ PFMT

Hung et al. (2010) 28 High contrast: 8 individual versus no 
contacts

Moderate contrast: ‘indirect’ PFMT (transversus 
abdominus initiated PFMT) versus ‘direct’ PFMT

Konstantinidou et al. (2007) 20 High contrast: 3 individual and 12 group 
contacts versus 3 individual contacts

No contrast: same PFMT

Ramsay and Thow (1990) 22 No contrast: same amount of contact High contrast: ‘indirect’ PFMT (sham PFMT) 
versus ‘direct’ PFMT

Savage (2005) 23 No contrast: same amount of contact High contrast: ‘indirect’ PFMT (Pilates) versus 
‘direct’ PFMT

“Moderate” 
contrast

Dinez Zanetti et al. (2007) 14 Moderate contrast: 3 individual and 
6 group contacts versus 3 individual 
contacts

No contrast: same PFMT

Liebergall-Wischnitzer et al. 
(2005) 29

Moderate contrast: 12 individual versus 4 
group contacts

Moderate contrast: ‘indirect’ PFMT (Paula 
method) versus ‘direct’ PFMT

Liebergall-Wischnitzer et al. 
(2009) 21

Moderate contrast: 12 individual versus 6 
group contacts

Moderate contrast: ‘indirect’ PFMT (Paula 
method) versus ‘direct’ PFMT

Ng et al. (2008) 31 Moderate contrast: 8 individual and 40 
phone contacts

No contrast: same PFMT

“Low” contrast Borello-France et al. (2006) 12 No contrast: same amount of contact Low contrast: upright and supine PFMT versus 
supine PFMT

Delgado et al. (2009) 26 No contrast: same amount of contact Low contrast: PFMT plus intravaginal resistance 
device versus PFMT

de Oliveira et al. (2009) 13 Low contrast: 12 individual versus 12 
group contacts

Low contrast: individualised versus generic 
PFMT

Ferguson et al. (1990) 16 No contrast: same amount of contact Low contrast: PFMT plus intravaginal resistance 
device versus PFMT

Gallo and Staskin (1997) 17 No contrast: same amount of contact Low contrast: PFMT plus adherence strategy 
versus PFMT

Hay-Smith (2003) 27 No contrast: same amount of contact Low contrast: strengthening with motor relearn-
ing PFMT versus motor relearning alone

Johnson (2001) 19 No contrast: same amount of contact Low contrast: near maximal versus submaximal 
PFM contractions

Sriboonreung 2011a 24 No contrast: same amount of contact Low contrast: daily PFMT versus 3x weekly 
PFMT

Sriboonreung 2011b 24 No contrast: same amount of contact Low contrast: PFMT plus abdominal muscle 
exercises versus PFMT

Sugaya et al. (2003) 25 No contrast: same amount of contact Low contrast: PFMT plus adherence strategy 
versus PFMT

Wells et al. (1999) 30 No contrast: same amount of contact Low contrast: PFMT plus intravaginal resistance 
device versus PFMTM
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and a class environment could provide social ben-
efits that are reflected in how women feel about UI 
and PFMT.

An alternative plausible explanation is that the ob-
served benefit is ‘experimenter effect’ (32), because 
the potential for experimenter effect is perhaps 
greatest in those trials where one group receives 
substantively more health professional contact than 
the other. Further, none of the trials could feasibly 
blind women or treatment providers to treatment as-
signment so those getting more attention knew it. 
The two outcomes for which there were most data 
(no self-reported cure or improvement) could be in-
fluenced by attention; women receiving more atten-
tion may over-estimate their improvement to please 
the treatment provider.

Imamura et al. (2010) in a large and robust system-
atic review of all conservative treatments for stress 

with trial design for further research. With these cau-
tions in mind, the review conclusions are tentative 
rather than strong.

Amount of health professional contact during PFMT

In the comparison of more versus less contact 
with health professionals, (six trials, three sub-
groups) the trial arms with more contact were con-
sistently more likely to report cure and improvement 
although there was insufficient evidence to be sure 
that the self reported improvement was echoed in 
incontinence-specific quality of life or more “objec-
tive” incontinence measures such as leakage epi-
sodes. Credible explanations for the effect include 
improved adherence or effort with more attention 
(e.g. women may be prompted to exercise more of-
ten and work harder, increasing the exercise dose), 

Figure 5.—Meta-analysis of no self reported cure in “all in one” analysis.
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Probably the only way to tease out the effect of 
attention is, where there is some difference in the 
amount of health professional contact between 
trial arms, for the trial to include attention con-
trol. For example, in a study of pelvic floor muscle 
rehabilitation in women with persistent postnatal 
UI, Dumoulin et al. (2004) provided attention con-
trol by providing relaxation massage in one arm 
(which was unlikely to affect self-reported incon-
tinence); incidentally, Dumoulin et al. (2004) dem-
onstrated a statistically significant difference in 
self-reported improvement in favour of PFM reha-
bilitation (compared with attentional controls).34 
Essentially, researchers who want to find out if 

UI in women found that more intensive PFMT inter-
vention (either extra sessions with a health profes-
sional or the addition of biofeedback) was the most 
effective non-surgical treatment.33 Thus, the findings 
of Imamura et al. (2010) and the present review ap-
pear congruent regarding more health professional 
contact. The more detailed analysis of the trials that 
was possible (because of the more limited scope) in 
our review has highlighted the difficulty with inter-
preting this finding about the benefit of more health 
professional contact, including the plausibility of 
experimenter effects and potential confounding by 
differences in PFMT over and above differences in 
contact.

Figure 6.—Meta-analysis of no self reported improvement in “all in one” analysis.
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that the lack of attentional control means “experi-
menter” effect cannot be excluded in unblinded out-
comes such as self reported cure and improvement.

The summary statistics for the “Low” contrast sub-
groups were in favour of the more intensive inter-
ventions for self reported improvement, but were 
consistent with no benefit for self reported cure 
(although this was very close to statistical signifi-
cance in favour of the less intensive intervention) 
or for leakage episodes in 24 hours. The close to 
statistically significant difference in favour of the less 
intensive intervention for self reported cure was in-
teresting. It is possible that those women who con-
centrated on a more “basic” PFMT programme ben-
efited from putting their full efforts into this, and 
were less distracted by additional elements (such as 
using adjuncts like intravaginal resistance devices or 
rotating their exercises through multiple body posi-
tions). However, the finding for self reported im-
provement was just in favour of the more intensive 
intervention, so the inconsistency in the cure and 

a new or experimental approach to PFMT is bet-
ter than an existing or standard approach need 
to carefully consider the potential for confound-
ing study outcome if the comparison also includes 
differences in health professional contact between 
trial arms.

Comment on “all in one” analysis

The consistent pattern in the “all in one analysis” 
was that the higher the contrast in intervention in-
tensity the more likely it was that there was a statisti-
cally significant difference in favour of the more in-
tensive therapy group. The summary statistics from 
the “High” contrast subgroups were statistically sig-
nificantly in favour of the more ‘intensive’ interven-
tions for all three outcomes. Finding more difference 
in outcome when there is greater contrast in inten-
sity of intervention seems logical. Interpreting the 
meaning of this difference is less straightforward. 
For example, we have already raised the possibility 

Figure 7.—Meta-analysis of number of leakage episodes in 24 hours in “all in one” analysis.
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Trials that compare two approaches to PFMT are 
comparisons of two active treatments; it seems dif-
ferences between treatments might only be observed 
if there is a high contrast in intervention intensity. 
Therefore, it might be difficult to find out which ap-
proaches to PFMT are best unless: 1) the differences 
in outcome are large; 2) a trial is powered to find 
small to moderate differences in outcome which 
would probably mean large or very large trials are 
needed; or 3) a trial is powered to establish equiva-
lence, which again would probably need a large tri-
al. Further, because there are so many potential dif-
ferences in PFMT programmes it would take many 
trials to investigate every possible difference using 
direct comparisons. Considerable thought is needed 
to choose important comparisons to test in trials, 
and approaches other than randomised trials may 
also need to be considered (see for example, Whit-
eneck et al. (2009).35

Substantiating the most effective PFMT pro-
gramme was identified as a high priority by Buck-
ley et al. (2009), in a process that involved patient 
groups and clinicians. This review found that the 
existing evidence is insufficient to make any robust 
recommendations about the best approach to PFMT, 
other than it appeared women were more likely to 
report they were improved if they received more at-
tention from a health professional.

Conclusions

Based on the limited data available it seemed that 
PFMT with regular (e.g. weekly) health professional 
contact was better than PFMT with little or no con-
tact. Although finding the best approach to PFMT 
was identified as high priority in recent research 
involving clinicians and patients, large costly trials 
may not be the best use of research funds when 
the difference in outcome between two active PFMT 
treatments is expected to be small, unless there are 
likely to be significant economic benefits (such as 
much lower costs for one treatment).
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vised groups, which might change estimates of cost/
benefit.

M
IN

ERVA
 M

EDIC
A

COPYRIG
HT®

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



HAY-SMITH	 COMPARISONS OF APPROACHES TO PELVIC FLOOR MUSCLE TRAINING FOR URINARY INCONTINENCE IN WOMEN

704	 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE	 December 2012

and no active treatment in women with stress urinary inconti-
nence. J Urol 2005;173:1647-53.

19.	 Johnson VY. Effects of a submaximal exercise protocol to re-
condition the pelvic floor musculature. Nursing Res 2001;50:33-
41.

20.	 Konstantinidou E, Apostolidis A, Kondelisis N, Tsimtsiou Z, 
Hatzchristou D, Ioannides E. Short-term efficacy of group 
pelvic floor training under intensive supervision versus unsu-
pervised home training for female stress urinary incontinence: 
a randomized pilot study. Neurol Urodynam 2007;26:486- 
91.

21.	 Liebergall-Wischnitzer M, Hochner-Celnikier D, Lavy Y, Manor 
O, Shveiky D, Paltiel O. Randomized trial of circular muscle 
versus pelvic floor training for stress urinary incontinence in 
women. J Women’s Health 2009;18:377-85.

22.	 Ramsay IN, Thow NB. A randomised, double blind, placebo 
controlled trial of pelvic floor exercises in the treatment of 
genuine stress incontinence. Neurourol Urodynam 1990;9:398-
9.

23.	 Savage AM. Is lumbopelvic stability training (using the Pilates 
model) an effective treatment strategy for women with stress 
urinary incontinence? A review of the literature and report of 
a pilot study. J Assoc Chartered Physiother Women’s Health 
2005;97:33-48.

24.	 Sriboonreung T, Wongtra-ngan S, Eungpinichpong W, Laopai-
boon M. Effectiveness of pelvic floor muscle training in in-
continent women at Maharaj Nakorn Chiang Mai Hospital: a 
randomized controlled trial. J Med Assoc Thailand 2011;94:1-7.

25.	 Sugaya K, Owan T, Hatano T, Nishijima S, Miyazato M, Muk-
ouyama H et al. Device to promote pelvic floor muscle training 
for stress incontinence. Int J Urol 2003;10:416-22.

26.	 Delgado D, Drake M. A randomised study to compare the Pel-
vicToner device against standard pelvic floor exercises in the 
treatment of stress urinary incontinence in women (Abstract 
number 486). Proceedings of the 39th Annual Meeting of the 
International Continence Society (ICS), 2009 Sep 29 - Oct 3, 
San Francisco, CA.

27.	 Hay-Smith EJC. Pelvic floor muscle training for female stress 
urinary incontinence (PhD thesis). University of Otago, Dun-
edin, New Zealand. Dunedin, New Zealand: University of Ota-
go; 2003.

28.	 Hung HC, Hsiao SM, Chih SY, Lin HH, Tsauo JY. An alternative 
intervention for urinary incontinence: retraining diaphragmatic, 
deep abdominal and pelvic floor muscle coordinated function. 
Manual Ther 2010;15:273-9.

29.	 Liebergall-Wischnitzer M, Hochner-Celnikier D, Lavy Y, Manor 
O, Arbel R, Paltiel O. Paula method of circular muscle exercises 
for urinary stress incontinence--a clinical trial. Int Urogynecol J 
Pelvic Floor Dysf 2005;16:345-51.

30.	 Wells TJ, Major RD, Brink CA, Brown R. Pelvic muscle exercise: 
a controlled clinical trial. Unpublished paper; 1999.

31.	 Ng SC, Lin TL, Chang SJ, Tai HL, Hu SW, Chen GD. Nursing 
intervention to enhance efficacy of home practice of pelvic 
floor muscle exercises in treating mixed urinary incontinence. 
Int Urogynecol J Pelvic Floor Dysf 2008;19:637-42.

32.	 Field A, Hole G. How to Design and Report Experiments. Lon-
don: Sage Publications; 2003.

33.	 Imamura M, Abrams P, Bain C, Buckley B, Cardozo L, Cody J 
et al. Systematic review and economic modelling of the effec-
tiveness and cost-effectiveness of non-surgical treatments for 
women with stress urinary incontinence. Health Technol As-
sess 2010;14:1-506.

34.	 Dumoulin C, Lemieux MC, Bourbonnais D, Gravel D, Bravo G, 
Morin M. Physiotherapy for persistent postnatal stress urinary 
incontinence: a randomized controlled trial. Obstetrics and 
Gynecology 2004;104:504–10.

35.	 Whiteneck G, GassawayJ, Dijkers M, Jha A. New approach to 

  2.	 Milsom I, Altman D, Lapitan MC, Nelson R, Sillen U, Thom 
D. Epidemiology of urinary (UI) and faecal (FI) incontinence 
and pelvic organ prolapse (POP). In: Abrams P, Cardozo L, 
Khoury S, Wein A, editors. Incontinence: Health Publication 
Ltd; 2009.

  3.	 Bartoli S, Aguzzi G, Tarricone R. Impact on quality of life of 
urinary incontinence and overactive bladder: a systematic lit-
erature review. Urology 2010;75:491-500.

  4.	 Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans 
B, Lee J et al. An International Urogynecological Association 
(IUGA)/International Continence Society (ICS) Joint Report on 
the Terminology for Female Pelvic Floor Dysfunction. Neurou-
rol Urodyn 2010;29:4-20.

  5.	 Dumoulin C, Hay-Smith J. Pelvic floor muscle training ver-
sus no treatment, or inactive control treatments, for uri-
nary incontinence in women. Cochrane Database Syst Rev 
2010;CD005654.

  6.	 Buckley BS, Grant AM, Tincello DG, Wagg AS, Firkins L. 
Prioritizing research: patients, carers and clinicians work-
ing together to identify and prioritize important clinical un-
certainties in urinary incontinence. Neurourol Urodynam 
2009;29:708-14.

  7.	 Herderschee R, Hay-Smith EJC, Herbison GP, Roovers JP, Hein-
eman MJ. Feedback or biofeedback to augment pelvic floor 
muscle training for urinary incontinence in women. Cochrane 
Database Syst Rev 2011;CD009252.

  8.	 Higgins JPT, Green S. Cochrane Handbook for Systematic Re-
views of Interventions. Chichester: John Wiley and Sons; 2009.

  9.	 Hay-Smith EJC, Herderschee R, Dumoulin C, Herbison GP. 
Comparisons of approaches to pelvic floor muscle training for 
urinary incontinence in women. Cochrane Database Syst Rev 
2011;CD009508.

10.	 Herbison P, Hay-Smith J, Paterson H, Ellis G, Wilson D. Re-
search priorities in urinary incontinence: results from citizens’ 
juries. BJOG 2009;116:713-8.

11.	 Bø K, Hagen RH, Kvarstein B, Jorgensen J, Larsen S. Pelvic 
floor muscle exercise for the treatment of female stress urinary 
incontinence: III. Effects of two different degrees of pelvic floor 
muscle exercises. Neurourol Urodynam 1990;9:489-502.

12.	 Borello-France DF, Zyczynski HM, Downey PA, Rause CR, 
Wister JA. Effect of pelvic-floor muscle exercise position on 
continence and quality-of-life outcomes in women with stress 
urinary incontinence. Physical Therapy 2006;86:974-86.

13.	 de Oliveira Camargo F, Rodrigues AM, Arruda RM, Ferreira Sar-
tori MG, Girao MJ, Castro RA. Pelvic floor muscle training in 
female stress urinary incontinence: comparison between group 
training and individual treatment using PERFECT assessment 
scheme. Int Urogynecol J Pelvic Floor Dysfunct 2009;20:1455-
62.

14.	 Dinez Zanetti MR, de Aquino Castro R, Lyvio Rotta A, Diniz dos 
Santos P, Sartori M, Castello Giraão MJB. Impact of supervised 
physiotherapeutic pelvic floor exercises for treating female 
stress incontinence. Sao Paulo Medical J 2007;125:265-9.

15.	 Felicissimo MF, Carneiro MM, Saleme CS, Pinto RZ, Da Fonseca 
AMRM, da Silva Filho AL. Intensive supervised versus unsuper-
vised pelvic floor muscle training for the treatment of stress 
urinary incontinence: a randomized comparative trial. Int Uro-
gynecol J Pelvic Floor Dysfunct 2010;21:835-40.

16.	 Ferguson KL, McKey PL, Bishop KR, Kloen P, Verheul JB, 
Dougherty MC. Stress urinary incontinence: effect of pelvic 
muscle exercise. Obstet Gynecol 1990;75:671-5.

17.	 Gallo ML, Staskin DR. Cues to action: pelvic floor muscle ex-
ercise compliance in women with stress urinary incontinence. 
Neurourol Urodynam 1997;16:167-77.

18.	 Ghoniem GM, Van Leeuwen JS, Elser DM, Freeman RM, Zhao 
YD, Yalcin I et al. A randomized controlled trial of duloxetine 
alone, pelvic floor muscle training alone, combined treatment 

M
IN

ERVA
 M

EDIC
A

COPYRIG
HT®

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



COMPARISONS OF APPROACHES TO PELVIC FLOOR MUSCLE TRAINING FOR URINARY INCONTINENCE IN WOMEN	 HAY-SMITH

Vol. 48 - No. 4	 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE	 705

The full version of this review is published in the Cochrane Li-
brary, as Hay-Smith EJC, Herderschee R, Dumoulin C, Herbison GP. 
Comparisons of approaches to pelvic floor muscle training for uri-
nary incontinence in women. Cochrane Database of Systematic Re-
views 2011, Issue 12. Art. No.: CD009508. DOI:10.1002/14651858.
CD009508.

Funding.—No external funding was received to support the 
completion of the review.

Conflicts of interest.—All authors declare no conflict of interest.
Acknowledgements.—The authors of the review would like to 

thank: R Herbison and R George who helped with screening for 
studies for eligibility and with data extraction; M Imamura who 
helped categorise trial comparisons as ‘high’, ‘moderate’ or ‘low’; 
J Cook for statistical advice on the ‘all in one’ analysis; K Bø, B 
Berghmans, R de Bie, E Hendriks and E van Waalwijk van Doorn 
for their contribution to a previous version of the Cochrane review; 
and S Wallace for literature searching.

study the contents and outcomes of spinal cord injury rehabili-
tation: The SCIRehab project. J Spinal Cord Med 2009;32:251-9.

This paper is based on a Cochrane Review published in The 
Cochrane Library 2011, Issue 12 (see www.thecochranelibrary.com 
for more information). Cochrane Reviews are regularly updated 
as new evidence emerges and in response to feedback. The Co-
chrane Library should be consulted for the most recent version 
of the review. If you wish to comment on this or other Cochrane 
Reviews, please use the Cochrane Library Feedback System. The 
results of a Cochrane Review can be interpreted differently, de-
pending on people’s perspectives and circumstances. Please con-
sider the conclusions presented carefully. They are opinions of the 
review authors, and are not necessarily shared by The Cochrane 
Collaboration.

The contents of this paper have not been presented at any con-
ference or submitted as a conference abstract.

M
IN

ERVA
 M

EDIC
A

COPYRIG
HT®

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.


