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Abstract
Introduction  Prostate cancer is the most common cancer 
in men. Prostatectomy is the most common treatment. 
Morbidity from prostatectomy is high—80% of men 
experience urinary incontinence which negatively impacts 
the quality of life. Postsurgical pelvic floor muscle training 
is commonly prescribed but recent systematic reviews 
found no evidence of efficacy. We propose a new treatment 
that commences preoperatively and targets functional 
training of specific pelvic floor muscles that contribute to 
urinary continence. Assessment and biofeedback using 
transperineal ultrasound imaging assists in training. This 
will be compared against conventional training (maximal 
pelvic floor muscle contraction assessed by digital rectal 
examination) and no training. Embedded physiological 
studies will allow the investigation of moderation and 
mediation of the treatment effect on the outcomes.
Methods and analysis  This randomised clinical trial 
will include 363 men scheduled to undergo radical 
prostatectomy for prostate cancer. Participants will be 
randomised into urethral training, conventional training 
and no training groups. Clinical data will be collected at 
baseline (1–2 weeks presurgery) and postsurgery after 
catheter removal, weekly to 3 months (primary endpoint) 
and monthly to 12 months. Outcomes include 24-hour 
pad weight test (primary), incontinence, quality of life and 
cost-effectiveness data. Neuromuscular control measures 
of pelvic floor muscles will be measured at baseline, 
postsurgery, 6 weeks, 3 and 12 months. Study assessors 
and statisticians will be blinded to the group allocation.
Ethics and dissemination  This study is registered with 
the Australian New Zealand Clinical Trials Registry and 
has ethical approval from the university and host hospital 
ethics committees. Trial outcomes will be shared via 
national/international conference presentations and peer-
reviewed journal publications.
Trial registration number  ACTRN12617000788370; Pre-
results.

Introduction
Prostate cancer is the most common non-cu-
taneous cancer in men in Australia and 

internationally (one in seven men) and the 
second most common cause of cancer death.1 
Radical prostatectomy (prostate removal to 
prevent metastasis) is a common treatment. 
The good news is that prostate cancer has very 
high 5-year survival—95%.1 The bad news is 
that morbidity is high—almost 80% of men 
experience incontinence after prostatectomy 
(postprostatectomy incontinence [PPI]),2 
and many are incontinent beyond 12 months2. 
PPI has been identified as the major deter-
minant of quality of life for these men, and 
many live for many years with ongoing major 
cost (up to 33% use incontinence products3) 
and social isolation.4 5 Introduction of robotic 
prostatectomy has not reduced PPI.6 Effective 
methods to reduce PPI are a priority.

Pelvic floor muscle training (PFMT) to 
enhance muscular control of urinary conti-
nence after prostatectomy is logical. Although 
the efficacy of PFMT in women stress urinary 
incontinence has class 1 evidence,7 early 

Strengths and limitations of this study

►► Uses randomised design in a clearly defined 
population.

►► Tests an innovative intervention designed to target 
mechanisms of urinary continence in men that is 
based on recent physiological data of mechanisms 
of continence and incontinence in men.

►► Uses individualised care based on assessment us-
ing new transperineal ultrasound imaging methods 
to study pelvic floor muscle function.

►► Includes investigation of mediation and moderation 
of the treatment effect by pelvic floor muscle neuro-
muscular control variables.

►► Possible limitations are adherence to the compre-
hensive home programme and the burden of the 
extensive follow-up data collection.

http://bmjopen.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-028288&domain=pdf&date_stamp=2019-05-04
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optimistic outcomes for PPI8 are superseded by systematic 
review evidence of no efficacy in men.9 Recent physiolog-
ical research using innovative ultrasound imaging10 11 and 
electromyography methods12 suggests that conventional 
PFMT programmes, which involves repeated maximal 
contractions assessed by digital rectal examination and 
commenced after surgery,13 fail to consider the mecha-
nisms of incontinence after prostatectomy, are unlikely 
to target the muscles that control urinary continence, do 
not target the aspects of function that need to be trained 
and start too late.

Urinary continence in men depends on the contribu-
tions from smooth muscle of the urethra and urethral 
constriction generated by contraction of three striated 
muscles: the striated urethral sphincter (SUS); puborec-
talis/pubovisceralis (PR) and bulbocavernosus (BC).10 
These striated muscles maintain gentle activation 
during urine storage12 14 with additional activation when 
continence is challenged by elevated intra-abdominal 
pressure such as coughing15 or postural tasks.14 Radical 
prostatectomy inherently removes the prostatic segment 
of the urethra, and its smooth muscle (called the internal 
sphincter), and may remove/damage the SUS muscle16 
or its innervation.17 Surgery may also affect the smooth 
muscle of the bladder neck,17 as well as bladder contrac-
tility18 and compliance,16 contributing to overactivity of 
the detrusor muscle.16 18 Recovery of continence after 
prostatectomy is likely to require: enhanced function of 
SUS (and other striated muscles) to compensate for the 
reduced smooth muscle (which would require capacity 
for low-intensity sustained contraction in addition to 
strong contraction); compensation by the PR and BC if 
SUS is affected by surgery and training of the bladder 
to hold volume. Recent work has highlighted that 
persistent PPI is associated with impaired shortening 
of the SUS and BC and descent rather than elevation 
of the bladder neck (explained by the failure of PR to 
prevent depression from excessive abdominal pressure) 
during voluntary activation, but this varies between 
men.10 Digital rectal examination used for assessment 
and feedback in most previous trials of PFMT for incon-
tinence after prostatectomy19 provides information on 
anal sphincter and PR contraction but cannot provide 
information on the SUS and BC. Transperineal ultra-
sound imaging provides a non-invasive and validated20 
method to evaluate and provide feedback of PR, SUS 
and BC, simultaneously.

Supported by this physiological evidence and pilot clin-
ical data, we predict that by implementation of a PFMT 
programme that targets the muscles that control urethral 
pressure (particularly SUS) and compensates for tissues 
removed during surgery, in a manner that matches the 
individual needs of each man, and trains incorporation 
of pelvic floor muscle activation into functional tasks 
(rather than a training programme limited to repeated 
maximal voluntary contractions), we can achieve superior 
outcomes with substantial impact on quality of life after 
prostatectomy.

Aim
In this trial we aim to:
1.	 Determine whether PFMT that involves individualised 

functional training of neuromuscular (NM) control of 
striated muscles that constrict the urethra (urethral 
training) achieves more rapid continence recovery 
after radical prostatectomy than a PFMT programme 
that involves brief strong contractions of muscles 
around the anus that are not specific for urinary conti-
nence (conventional training) or no training.

2.	 Test whether the quality of NM control of striated 
muscles that constrict the urethra at baseline (prior 
to surgery) moderates the relative efficacy of urethral 
training compared with conventional training or no 
training.

3.	 Determine whether a change in NM control of striated 
muscles that constrict the urethra mediates the recov-
ery of urinary continence.

4.	 Compare the cost-effectiveness of the training 
programmes.

Methods and analysis
Study design
This manuscript describes a research protocol for 
the ‘personalised pelvic floor Muscle Training for 
Urinary incontinence after Prostatectomy’ (MaTchUP) 
randomised controlled trial (RCT). This study is a prospec-
tively registered, RCT. Participants will be randomised 
into either urethral training, conventional training or 
no training. This protocol has been developed in accor-
dance with Standard Protocol Items: Recommendations 
for Interventional Trials.21

Participant recruitment
Men scheduled to undergo radical prostatectomy (open 
or robotic) for prostate cancer at the Wesley and Prin-
cess Alexandra Hospitals (Brisbane, Queensland) will 
be invited to participate via an information pamphlet 
provided by administrative staff during a presurgical 
consultation with their treating urologist.

Participants
To be eligible, participants must meet the following 
criteria:

Inclusion criteria:
►► Scheduled to undergo radical prostatectomy for pros-

tate cancer.
►► 30–70 years of age.
►► Able to attend assessment/rehabilitation sessions in 

Brisbane.
►► Able to understand English.
Exclusion criteria:
►► Urinary incontinence prior to surgery.
►► Previous prostate surgery.
►► Assessment/training of the pelvic floor muscles in the 

preceding 6 months.
►► Scheduled to undergo or had previously undergone 

radiation therapy for prostate cancer.
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Study treatments
Volunteers will be screened via an online form and phone 
interview and then scheduled to undergo a baseline 
assessment in the laboratory 1–2 weeks prior to surgery. 
After baseline assessment, participants will be randomised 
into one of three groups: conventional training, urethral 
training or no training.

Randomisation will be in permuted blocks of size 4–8, 
stratified by surgeon and baseline NM control of striated 
muscles that constrict the urethra with patients dichoto-
mised as good (or poor) by ability to achieve both ≥4.1 mm 
of SUS displacement and  ≥2.4 mm of PR displacement 
as assessed with transperineal ultrasound imaging (see 
below; RE Stafford et al, unpublished data, 2018). Group 
allocation will be determined using an automatic rando-
misation schedule developed by an independent statis-
tician and integrated into the Research Electronic Data 
Capture (REDCap) data administration system (see 
below) to ensure concealed allocation.

Participants randomly allocated to the groups receiving 
treatment will attend up to 10 treatment sessions supervised 
by a physiotherapist. All participants will attend an initial 
session 1–2 weeks before surgery (after the baseline assess-
ment). At this session, participants in the no training group 
will undergo no assessment or training and will not attend 
further sessions. Participants allocated to one of the two 
treatment groups will be assessed by the physiotherapist at 
the preoperative session according to their allocated exer-
cise programme and taught the initial training exercise to 
commence prior to surgery. After surgery, participants in 
the exercise groups will attend up to nine sessions, 1 week 
apart, commencing after catheter removal (~2 weeks post-
surgery) and continued until continence is achieved (using 
the definition below) or until 10 sessions have been used. 
Exercise programmes will be documented according to the 
Consensus on Exercise Reporting Template guidelines22 
which has been adapted specifically for recording PFMT 
programmes by Hall et al.23

Conventional training
The conventional PFMT is focused on the repeated maximal 
contraction of the muscles around the anus and follows the 
principles of the programme13 used in the largest previous 
RCT for men with PPI.24 Training commences with an assess-
ment of muscle activation (digital rectal examination or anal 
surface electromyography [EMG]). Participants perform 3 s 
maximal contractions in lying, sitting and standing, two times 
per day, and also before activities such as coughing, lifting, 
rising from sitting. Daily home exercises are encouraged 
and monitored by a physiotherapist. Training progresses by 
increasing the duration of contractions up to 10 s.

Urethral training
Urethral training is an individualised PFMT programme 
focused on the striated pelvic floor muscles that constrict 
the urethra (SUS, PR, BC) with progression according to a 
decision tool developed with a clinical advisory committee. 
Exercise relies on the principles of motor learning, skill 

training and exercise physiology. The  training uses trans-
perineal ultrasound imaging for assessment of pelvic floor 
muscle activation during voluntary contraction, coughing 
and a 60 s maximal contraction11 15 20 to guide treatment 
tailoring. Transperineal ultrasound imaging is also used for 
biofeedback at each physiotherapy session. Urethral training 
commences with skill acquisition of the optimal pattern of 
pelvic floor muscle activation to increase urethral pressure 
and avoidance of excessive abdominal muscle contraction. 
Initial training focuses on SUS but with tailoring to include 
the other muscles based on the assessment. Progression 
includes: training for activation of pelvic floor muscles 
in functional tasks; bladder training to increase holding 
capacity; sustained holding to enhance adaptation of stri-
ated muscles to provide ongoing maintenance of conti-
nence; training of ballistic efforts for episodes of increased 
bladder pressure (lifting, coughing and so on) and high-per-
formance training including strength training to prepare 
for demanding tasks. Daily home exercise to practice tasks 
taught in each session will be encouraged and monitored by 
a physiotherapist.

No training
Participants allocated to no training will attend a preoper-
ative session with a physiotherapist during which they will 
receive standard written education material (similar to the 
online  resources readily available from prostate cancer 
support groups) and education about how to perform the 
outcome measures.

Participants in all groups will be requested to refrain from 
seeking additional treatment until the primary endpoint 
at 3 months. Any treatment sought by participants will be 
recorded.

Physiotherapists will be trained to apply one treatment 
only. They will have prior experience with management of 
incontinence and will undergo sufficient training to ensure 
competence. Therapists providing urethral training will 
receive comprehensive training in transperineal ultrasound 
imaging. Competence of therapists will be formally assessed 
and treatment fidelity evaluated by observation during a 
subset of sessions by a researcher to document adherence 
to the protocol.

Data collection
All data will be collected online using REDCap. Partici-
pants will complete an online questionnaire at baseline to 
provide demographic data including date of birth, height, 
weight, employment status, marital status, education level, 
smoker status and comorbidities. Prostate volume, Gleason 
score, surgery date, surgery type, surgery complications, 
date of catheter removal and adjunct treatments will also be 
recorded.

Primary and secondary data (except neuromuscular 
control measures) will be recorded with the online system 
according to the schedule outlined in table 1. The primary 
endpoint at 3 months was selected as qualitative research 
highlights that rapid/complete recovery of continence is 
a priority for men25 as long periods of incontinence have 
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a major impact on quality of life,26 and it was considered 
unethical to withhold treatment from men allocated to no 
training for more than 3 months if they continue to experi-
ence incontinence.

For secondary outcome measures of NM control, partic-
ipants will attend laboratory sessions at baseline (prior to 
randomisation for identification of NM control parame-
ters used for stratification and as moderator of treatment 
efficacy),  ~2 weeks postoperative after catheter removal 
(for secondary analysis of postoperative NM control as a 
moderator of treatment efficacy), 6 weeks (for intermediate 
measurement of NM control to judge improvement in NM 
control as a potential causal mediator of outcome) and 12 
months (for secondary analysis of long-term outcome of 
intervention) (table 1).

Secondary outcomes (continence [continence question-
naire and 24-hour pad weight test], physical activity, quality 
of life, incontinence-related costs and sexual function and 
bowel function) will be entered into the online data manage-
ment system weekly until the primary endpoint at 3 months. 
All secondary outcomes will also be collected at 12 months. 
All men will continue to complete the continence (conti-
nence questionnaire and 24-hour pad weight test), physical 
activity and incontinence-related costs data monthly until 12 
months. Men will be prompted to complete this information 
via their preferred method (short message service [SMS], 
telephone or email).

Treatment adherence
Adherence to exercise will be encouraged by the treating 
physiotherapist and monitored using an online question-
naire. Physiotherapists will be trained to promote adherence 
to the programme using principles of behaviour change 
including identification of barriers, cognitive analysis, prior-
itisation and action planning. Participants will be prompted 
monthly via their preferred method (SMS, telephone or 
email) to input data of home exercise performance. This 
was selected rather than weekly measurement to avoid exces-
sive prompting of the no treatment group.

Blinding
Assessors and statisticians will be blinded to group allocation. 
It will not be possible to blind the participant or treating ther-
apist to the treatment, but the patients will be blinded to the 
hypotheses or details of treatments applied to other groups. 
Prior to randomisation, participants will be informed that 
systematic reviews show uncertain evidence of benefit from 
PFMT (note that all men, including the no treatment group, 
will receive written information about PFMT).

Outcome measures
Primary outcome
The primary outcome measure will be the 24-hour pad 
weight test. It will be assessed at baseline and 3 months. 
Continence is defined as a loss of <2 g of urine.8 The day 
before laboratory testing, the SMS service will remind 
men to preweigh and retain all pads used for the next 
24 hours in sealed plastic bags and weigh them using 

provided scales. Data will be provided to the research staff 
at the laboratory session. The dichotomous classification 
of continence will be the primary outcome.

Secondary outcomes
Ultrasound measures of NM control of urethral pressure: 
NM control of pelvic floor muscles will be assessed at 
baseline, postsurgery, 6 weeks, 3 months and 12 months 
during: (1) voluntary contraction of pelvic floor muscles; 
(2) cough according to a protocol described by Stafford 
et al11; (3) maximal voluntary contraction sustained for 
60 s and (4) repeated contractions. These measures have 
been validated as a measure of activation of the individual 
pelvic floor muscles.20

Other secondary outcomes that will be measured as 
outlined in table 1 are:
1.	 International Continence Society Male Short Form 

(incontinence subscale) (ICS—Male SF): Measures 
the symptomatology and ‘bothersomeness’ of inconti-
nence for men with prostatic disease.

2.	 Self-assessed 24-hour pad weight test: So that the test 
can be completed at home, men will be provided with 
a digital scale to weigh all pads used in a 24-hour peri-
od. The start and end of the test will be prompted us-
ing the SMS service, and a bladder diary will be collect-
ed for this period. The measure of pad weight (grams) 
is recorded as the secondary outcome.

3.	 International Physical Activity Questionnaire: Used to 
assess physical activity over the same period as the 24-
hour pad weight test.

4.	 12-Item Short Form Survey (SF-12)27: Used to measure 
health-related quality of life based on the recommen-
dations of a recent systematic review of quality-of-life 
measures for prostate cancer.28 The Short-Form Six-Di-
mension (SF-6D) computation may also be applied to 
SF-12 data to compute the utility weights required to 
construct Quality-Adjusted Life-Year (QALY) measures 
for use in the cost-effectiveness analysis.

5.	 EuroQol Five Dimension Five Level (EQ-5D-5L)29: 
Used to calculate the QALY saved for cost-effectiveness 
analysis.

6.	 Incontinence-related costs (use of health services/de-
vices): Recorded prospectively for every participant for 
12 months. Men will be prompted to input data using 
the data collection system. Data will include visits to 
healthcare practitioners (eg, therapists, general prac-
titioner), drugs and number of devices such as pads or 
bed/chair protectors used.

7.	 Sexual function: Determined using the question ‘Are 
you currently able to achieve a full erection?'.

8.	 Bowel function: Determined using questions previ-
ously described in a clinical trial of postprostatectomy 
incontinence.30

Data integrity
All data will be directly collected into the REDCap 
program. Any inconsistencies in the data will be explored 
and resolved. The database will be backed-up regularly on 



6 Hodges P, et al. BMJ Open 2019;9:e028288. doi:10.1136/bmjopen-2018-028288

Open access�

a secure network and be compliant to the International 
Conference on Harmonisation (ICH) Guideline for 
Good Clinical Practice,31 according to our data manage-
ment plan. Study personnel will only be able to access the 
database with a personal login and password.

Retention of documents
Study investigators will maintain adequate and accurate 
records to enable the conduct of the study to be fully 
documented and the study data to be subsequently veri-
fied. After completion of the study, study data will be 
archived by The University of Queensland for a minimum 
of 15 years.

Data analysis
Primary endpoint and sample size justification
The primary outcome is the proportion of participants 
continent at 3 months. This study is powered to deter-
mine whether urethral training is more efficacious than 
conventional training. This difference is expected to be 
smaller than the difference between urethral and no 
training. Data from seven RCTs32 indicate ~60% of men 
receiving conventional training will be incontinent at 3 
months. With 97 men per group, a reduction of inconti-
nence by a third, from 60% to 40% of men at 3 months 
(conservatively based on the difference identified in a 

Table 2  Trial registration data 

Data category Information

Primary registry and trial identifying 
number

Australia New Zealand Clinical Trials Registry [ACTRN12617000788370]

Date of registration in primary registry 30/05/2017

Secondary identifying numbers Universal Trial Number U1111-1196-7696

Sources of monetary or material 
support

Sponsors (below)

Primary sponsor National Health and Medical Research Council—Research Committee Secretariat 
NHMRC, GPO Box 1421, Canberra, ACT 2601

Secondary sponsor Queensland Health Physiotherapy Research Fellowship—Queensland Health Building
147–163 Charlotte Street, Brisbane, Queensland 4000

Contact for public queries RS (r.stafford@uq.edu.au)

Contact for scientific queries RS (r.stafford @uq.edu.au)

Public title Personalised pelvic floor muscle training for urinary incontinence after prostatectomy

Scientific title Efficacy of a personalised pelvic floor muscle training programme on urinary 
incontinence after radical prostatectomy: randomised clinical trial with embedded 
physiological studies

Countries of recruitment Australia

Health condition or problem studied Postprostatectomy incontinence

Intervention Urethral muscle training—comprehensive individualised programme focused on 
training the striated muscles that pressurise the urethra

Key inclusion and exclusion criteria Inclusion criteria: aged 30–70 years; scheduled to undergo radical prostatectomy 
for prostate cancer; able to attend assessment and treatment sessions; able to 
understand English

Exclusion criteria: urinary incontinence prior to surgery; previous prostate/urethral 
surgery; assessment/training of pelvic floor muscles in preceding 6 months; scheduled 
to undergo or had previously undergone radiation therapy for prostate cancer.

Study type Randomised controlled trial, assessor and statistician blinding, automatic independent 
randomisation

Date of first enrolment 27/07/2018

Target sample size 363

Recruitment status Recruiting

Primary outcome(s) Continence defined by the 24-hour pad weight test

Key secondary outcomes SF-12; ICS—Male SF Questionnaire; continence-related costs; 24-hour pad weight 
test; measures of neuromuscular control of urethral pressure; IPAQ; EQ-5D-5L 
questionnaire; questions related to sexual and bowel function

EQ-5D-5L, EuroQol 5 Dimension 5 Level; ICS—Male SF, International Continence Society Male Short Form; IPAQ, International Physical 
Activity Questionnaire; SF-12, 12-Item Short Form Survey.
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previous study,8 which included some features we consider 
critical in the proposed programme) can be detected 
with 80% power and a two-sided significance level of 0.05.

Our data of healthy men suggest  ~55% have good 
baseline NM control (RE  Stafford et al, unpublished 
data,  2018), defined as ability to achieve both  ≥4.1 mm 
of SUS displacement and  ≥2.4 mm of PR displacement 
as assessed with transperineal ultrasound imaging during 
voluntary contraction (RE  Stafford et al, unpublished 
data, 2018). We make the assumption that among those 
with good baseline NM control, incontinence outcomes 
at 3 months will be similar regardless of treatment arm. 
With these assumptions and sample size, we have 88% 
power to detect a significant interaction between baseline 
NM control and treatment arm if we assume that 70% of 
men with good baseline NM control will be continent at 3 
months regardless of treatment, but that, of the men with 
poor baseline NM control, 90% and 50% will be conti-
nent with urethral or conventional training, respectively. 
We will recruit 121 men per arm (adjusting for a potential 
dropout rate of 20%). This is feasible based on a recent 
RCT of 308 participants6 from a subset of our referral 
sources.

Statistical analysis
A biostatistician (JK) will analyse blinded data, with all 
the  patients enrolled and randomised to treatment/
no treatment arms comprising the data set for analysis. 
Baseline characteristics of groups will be tabulated using 
summary statistics. If required, multiple imputations will 
be used to account for missing data, with imputation 
conducted separately for each treatment arm.

Primary analysis
Analyses will be by intention-to-treat of all randomised 
participants. For the binary continence outcome at 
each time point, a hierarchical logistic regression model 
including random effects for physiotherapists, terms for 
treatment group and baseline control and interaction 
between them will be fit. The model will also include a 
term for the stratifying variable of the surgeon. For the 
primary hypothesis, this model will be interrogated to 
yield differences in the proportions of participants recov-
ering continence at 3 months between the groups and 
95% CIs.33 The model will be similarly interrogated to 
determine whether the effect of urethral training rela-
tive to conventional training is moderated by NM control 
at baseline. A secondary analysis will fit a longitudinal 
model for the multiple outcomes from each participant, 
including random effects for each participant as well as 
for physiotherapist, and a three-way interaction term 
between time, randomised treatment group and baseline 
NM control, and all 2-way interactions and main effects, 
as well as a term for the surgeon.

Secondary analyses
The continuous measure of continence (24-hour pad 
weight test) and other continuous outcomes (ICS—male 

SF, SF-12, EQ-5D-5L, sexual function and bowel func-
tion) will be compared between groups by fitting similar 
random effects linear regression models. Time to recovery 
of continence will be compared between groups using a 
Cox proportional hazards model using the weekly self-as-
sessed pad test. Model assumptions (linearity, normality 
and homoscedasticity of residuals for the linear regres-
sion models and proportional hazards) will be assessed 
using standard diagnostic plots.

Mediation analysis
To determine the extent to which the effect of urethral 
training on the primary outcome and on the contin-
uous measurement of continence is mediated through 
an improvement in NM control, as hypothesised, we will 
apply a causal mediation analysis.34 Mediation analyses 
will be conducted treating the 6-week and 3-month NM 
control measures as the potential mediators, with all anal-
yses adjusted for baseline NM control and other potential 
confounders of the outcome–mediator relationship (eg, 
prostate volume, Gleason score, age and so on). The anal-
ysis will be conducted in two stages: at the first stage, the 
effect of randomisation to the study arms on NM control 
measures will be assessed. In the second stage, models will 
be fit to estimate the direct effect of randomised group on 
the outcome and the indirect effect of randomised group 
on the outcome that acts through the putative mediator. 
Whether the indirect effect of treatment on the outcomes 
changes depending on the level of NM control achieved 
after surgery will be investigated through the inclusion of 
interaction terms between treatment group and postsur-
gery NM control variables in the mediation analyses.

If significant mediation is found, logistic regression will 
be undertaken using the 3-month data of the NM control 
variables to determine which variables are best linked 
with continence. A factor analysis across all participants 
will be applied to extract common NM control features 
from the NM control variables. NM control features will 
then be used as predictor variables in the logistic regres-
sion analysis to assess the relative contribution of each to 
the odds of regaining continence.

Cost-effectiveness analysis
Costs of services and devices will be estimated using 
market prices. We will undertake two analyses. First, we 
will compare cost-effectiveness between treatment arms (3 
and 12-month data). Second, we will address the question 
of whether treatment is more cost-effective if only offered 
to men with poor NM control at baseline. For this anal-
ysis, we will test the interaction between treatment arm 
and baseline NM control. This will test the hypothesis that 
continence-related costs will be similar for men with good 
NM control, regardless of treatment allocation, but costs 
will be significantly less for men with poor baseline NM 
control allocated to urethral training. QALYs saved will 
be computed using the EQ-5D-5L data and SF-12 data, 
using an SF-6D algorithm. Cost-effectiveness ratios will be 
computed and n-way sensitivity analyses will be conducted 
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to produce cost-effectiveness acceptability curves for rele-
vant sets of assumptions about costs and outcomes.

Contamination between groups
We do not anticipate contamination between urethral 
training and conventional training as different therapists 
will apply each intervention. Further, ultrasound imaging 
is required for urethral training and is not available to the 
other groups. It is possible that men allocated to no treat-
ment will be exposed to information regarding PFMT (in 
addition to that provided to them in written form at the 
presurgery visit to the physiotherapist) through searching 
the Internet and from friends and family. However, 
evidence from several trials shows that provision of infor-
mation alone does not lead to clinical improvement.32

Ethics and dissemination
This study is supported by grants from the National 
Health and Medical Research Council of Australia and 
Queensland Health, is registered with the Australian 
New Zealand Clinical Trials Registry and has ethical 
approval from the Human Research Ethics Committees 
of The University of Queensland (2017001736), Uniting 
Care (UCHHREC1739) and Metro South (HREC/17/
QPAH/591) (table 2). The funders have not contributed 
to the design of the trial nor will they be involved in its 
conduct or management. The current protocol is version 
2 (2 May 2018), and any future protocol modifications 
would require approval by the principal investigator 
(PWH) and formal amendment.

Potential participants will be invited to participate via 
their treating urologist. To manage this unequal rela-
tionship, potential participants will be informed that 
trial assessments and interventions are not part of their 
routine care, that they are free to decide to participate 
without coercion and that the decision to not partici-
pate will not influence their management or relationship 
with their urologist. Although the urologist may discuss 
the trial with the patient, they will not be involved in the 
screening or consent process nor any of the assessment or 
training sessions.

As standard practice at the Princess Alexandra Hospital 
involves provision of written information only, no treat-
ment will be withheld from patients. If a patient continues 
to experience incontinence at the completion of the 
primary endpoint, we will provide them with information 
of treatment options.

Participants will be given contact details of the project 
manager for queries or concerns. As all treatments are 
low risk, no adverse events are anticipated, but if any 
do occur, they will be recorded and reported. Records 
of complaints arising from the trial will be acted on in 
accordance with institutional policy. Participants will be 
informed they are free to withdraw from the study at any 
time. They will be given the option to receive the results 
of the study in summary format at the conclusion of the 
trial.

Participant data sheets will be stored in a locked cabinet, 
in addition to electronic storage of scanned copies on 
the secure institutional data server. All other data will 
be stored in electronic format in a deidentified manner. 
Consent forms (that include both a code and identifiable 
information) will be stored separately to the coded data 
in a locked cabinet.

The data collected in this trial will be thoroughly 
analysed and published. As this data will be specific to 
the interventions provided, we do not anticipate any 
secondary use of the information. The trial consent form 
includes the option to opt out of making data available 
for future analyses.

The results will be disseminated through publication in 
peer-reviewed scientific journals and presented at major 
international scientific meetings. Further, the study 
outcomes will be disseminated to the broader community 
through paper-based and online media.

Patient and public involvement
The research question was based on hypotheses developed 
from basic science data and informed by the poor results 
reported from previous RCTs but did not involve direct 
patient or public involvement. The primary outcome 
measure was based on published data of patients’ pref-
erences. Patients did not contribute to the design of this 
study. Patients were not involved in the recruitment to or 
conduct of the study. The results will be disseminated to 
study participants in the form of a summary (written in 
lay language) at the completion of the trial. The accept-
ability of the nature and burden of the intervention was 
confirmed by application of the treatment protocol in 
pilot trials with patients prior to commencement of the 
study.
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