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Abstract

Systematic voiding programme in adults with urinary
incontinence following acute stroke: the ICONS-II RCT
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Chris Sutton ,3 Yvonne Sylvestre Garcia ,3 Denise Forshaw ,1
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Background: Urinary incontinence affects around half of stroke survivors in the acute phase, and it
often presents as a new problem after stroke or, if pre-existing, worsens significantly, adding to the
disability and helplessness caused by neurological deficits. New management programmes after stroke
are needed to address urinary incontinence early and effectively.

Objective: The Identifying Continence OptioNs after Stroke (ICONS)-II trial aimed to evaluate
the clinical effectiveness and cost-effectiveness of a systematic voiding programme for urinary
incontinence after stroke in hospital.

Design: This was a pragmatic, multicentre, individual-patient-randomised (1 : 1), parallel-group trial
with an internal pilot.

Setting: Eighteen NHS stroke services with stroke units took part.

Participants: Participants were adult men and women with acute stroke and urinary incontinence,
including those with cognitive impairment.

Intervention: Participants were randomised to the intervention, a systematic voiding programme,
or to usual care. The systematic voiding programme comprised assessment, behavioural interventions
(bladder training or prompted voiding) and review. The assessment included evaluation of the need for
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and possible removal of an indwelling urinary catheter. The intervention began within 24 hours of
recruitment and continued until discharge from the stroke unit.

Main outcome measures: The primary outcome measure was severity of urinary incontinence
(measured using the International Consultation on Incontinence Questionnaire) at 3 months post
randomisation. Secondary outcome measures were taken at 3 and 6 months after randomisation and
on discharge from the stroke unit. They included severity of urinary incontinence (at discharge and at
6 months), urinary symptoms, number of urinary tract infections, number of days indwelling urinary
catheter was in situ, functional independence, quality of life, falls, mortality rate and costs. The trial
statistician remained blinded until clinical effectiveness analysis was complete.

Results: The planned sample size was 1024 participants, with 512 allocated to each of the intervention
and the usual-care groups. The internal pilot did not meet the target for recruitment and was extended
to March 2020, with changes made to address low recruitment. The trial was paused in March 2020
because of COVID-19, and was later stopped, at which point 157 participants had been randomised
(intervention, n = 79; usual care, n = 78). There were major issues with attrition, with 45% of the primary
outcome data missing: 56% of the intervention group data and 35% of the usual-care group data. In
terms of the primary outcome, patients allocated to the intervention group had a lower score for severity
of urinary incontinence (higher scores indicate greater severity in urinary incontinence) than those
allocated to the usual-care group, with means (standard deviations) of 8.1 (7.4) and 9.1 (7.8), respectively.

Limitations: The trial was unable to recruit sufficient participants and had very high attrition, which
resulted in seriously underpowered results.

Conclusions: The internal pilot did not meet its target for recruitment and, despite recruitment
subsequently being more promising, it was concluded that the trial was not feasible owing to the
combined problems of poor recruitment, poor retention and COVID-19. The intervention group had
a slightly lower score for severity of urinary incontinence at 3 months post randomisation, but this
result should be interpreted with caution.

Future work: Further studies to assess the effectiveness of an intervention starting in or continuing
into the community are required.

Trial registration: This trial is registered as ISRCTN14005026.

Funding: This project was funded by the National Institute for Health and Care Research (NIHR)
Health Technology Assessment programme and will be published in full in Health Technology
Assessment; Vol. 26, No. 31. See the NIHR Journals Library website for further project information.
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mRS modified Rankin scale

NIHR National Institute for Health and
Care Research

NIHSS National Institutes of Health
Stroke Scale

OR odds ratio

PCPI Patient, Carer and Public
Involvement

PPI patient and public involvement

QALY quality-adjusted life-year

QoL quality of life

REC Research Ethics Committee

SAP statistical analysis plan

SD standard deviation

SVP systematic voiding programme

TSC Trial Steering Committee

TWOC trial without catheter

UI urinary incontinence

UTI urinary tract infection
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Plain English summary

Urinary incontinence affects around half of stroke survivors. It causes embarrassment and distress,
affecting patients’ ability to take part in rehabilitation. It also has a major impact on families and

may determine whether or not patients are able to return home. Finding the underlying cause and
addressing it can prevent, cure or reduce problems. Doing this in a systematic way for everyone with
incontinence problems as early as possible after the stroke, while they are still in hospital, may work
best. We also wanted to avoid using catheters in the bladder to drain the urine away, as these are
often unnecessary and can cause urinary tract infections.

This study aimed to test whether or not continence problems and the use of urinary catheters could be
reduced if everyone with incontinence was fully assessed and given the right management and support
early after hospital admission. We also wanted to find out if the benefits outweighed the costs.

We planned to involve 1024 men and women with incontinence from 18 stroke units in the study,
with 512 people receiving the intervention and 512 receiving usual care. However, the trial was paused
because of COVID-19, at which time only 157 participants had been recruited. When we were thinking
about restarting the study and looked at its progress, we found that not enough people had agreed
to take part and, of those who had agreed, many had not returned their outcome questionnaires.
This indicated that the trial was not feasible and should not restart.

We could not make any firm conclusions about whether or not the intervention worked, as not enough
people were involved. We found that stays in hospital after stroke are shorter than they were in the past.
This suggests that future studies investigating ways of treating incontinence should consider interventions
with management and support for incontinence that continue after patients leave the hospital.
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Scientific summary

Parts of this summary have been adapted with permission from the trial protocol [Thomas L,
Roffe C, Booth J, Bennett K, Watkins C, Roe B, et al. ICONS II: Identifying Continence OptioNs after

Stroke. Protocol. Version 2.1. 2019. URL: https://www.fundingawards.nihr.ac.uk/award/16/111/31
(accessed 26 May 2022)].

Parts of this summary have also been adapted with permission from the statistical analysis plan
[Tishkovskaya S, Sutton C, France A. ICONS II: Identifying Continence OptioNs after Stroke. Statistical
Analysis Plan (SAP). Version 1.0. 2019. URL: https://www.fundingawards.nihr.ac.uk/award/16/111/31
(accessed 26 May 2022)].

Background

Urinary incontinence (UI) affects around half of stroke survivors in the acute phase, and it often
presents as a new problem after stroke or, if pre-existing, worsens significantly, adding to the disability
and helplessness caused by neurological deficits. Stroke patients with UI have considerably worse
outcomes than those who do not have UI, as there are clear associations between UI after stroke and
death, disability and an increased likelihood of being discharged into residential care. The trial aimed
to evaluate the clinical effectiveness and cost-effectiveness of a systematic voiding programme (SVP)
for UI after stroke, which was developed to address incontinence early and effectively.

Objectives

The Identifying Continence OptioNs after Stroke (ICONS)-II trial aimed to evaluate the clinical
effectiveness and cost-effectiveness of a SVP for UI after stroke in secondary care.

The study comprised a randomised controlled trial with an internal pilot. The purpose of the internal
pilot was to assess the feasibility of participant recruitment and the success of strategies for
minimising contamination in the usual-care group.

The primary objective of the randomised controlled trial was to determine if a SVP affects the severity
of UI compared with usual care at 3 months post randomisation. The secondary objectives were to:

l determine if a SVP affects the number of urinary tract infections (UTIs), the number of days an
indwelling urinary catheter (IUC) is in situ, urinary symptoms, quality of life, functional independence,
falls and mortality, compared with usual care

l determine if the SVP is cost-effective in terms of quality-adjusted life-years gained compared with
usual care at 6 months post randomisation

l assess fidelity to the intervention and to usual care in a process evaluation.

Design

This was a pragmatic, multicentre, individual-patient-randomised (1 : 1), parallel-group trial with an
internal pilot. The trial design was informed by the ICONS-I feasibility trial in which the SVP was
developed for UI management.
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Sample size

The severity of UI was measured using the International Consultation on Incontinence Questionnaire –

Urinary Incontinence – Short Form (ICIQ-UI-SF). The sample size calculations were based on the
3-month ICIQ-UI-SF total scores and required 818 participants to provide ≥ 90% power to detect
a 1.89-point between-group difference using an independent-samples t-test (5% significance level),
assuming that ≤ 25% of the true effect would be lost to contamination. It was based on a minimal
clinically important difference of 2.52 and a common standard deviation (SD) of 8.32, estimated from
the ICONS-I feasibility trial data. The ICONS-II trial planned to randomise 1024 participants to allow
for 20% attrition.

Participants and setting

Study participants were men and women with acute stroke and UI, including those with cognitive
impairment. The inclusion criteria were:

l adults with acute stroke
l UI, defined as ‘involuntary loss of urine’ within 72 hours of admission to the stroke unit, or presence

of an IUC at the time of consent
l patient was conscious within 14 days of admission to the stroke unit.

The exclusion criteria were:

l long-term IUC pre stroke
l subdural or subarachnoid haemorrhage.

We planned to recruit 1024 participants from 18 NHS stroke services. However, because of problems
with recruitment and retention, and COVID-19-associated difficulties, the trial was stopped when
157 participants had been recruited. A total of 17 NHS stroke services with stroke units had opened
to recruitment by the time of trial closure.

Randomisation

Participants were randomised (in a 1 : 1 ratio) in blocks of random length, stratified by baseline
continence category [catheterised, slight (ICIQ-UI-SF score of 0–5), moderate (ICIQ-UI-SF score of
6–12) or severe/very severe (ICIQ-UI-SF score of 13–21)] and by site, to one of two trial groups:
(1) the intervention group (who received a SVP) (n = 79); or (2) the usual-care group (n = 78).

Intervention

The SVP comprised assessment, behavioural interventions (bladder training or prompted voiding)
and review. Assessment included evaluation of the need for an IUC, a protocol for catheter removal
(if clinically justifiable), a 3-day bladder diary to assess the pattern of UI and an evidence-based
continence assessment to classify the type of UI. Patients who were not catheterised, were cognitively
able and had some control of their bladder were allocated bladder training; those with cognitive
impairment or with no control over their bladder were allocated prompted voiding.
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Bladder training aimed to help patients regain bladder control and continence. It comprised:

l focused education for patients and carers on lower urinary tract dysfunction and the theory and
practice of bladder training

l individualised voiding regimens to restore regular, normal voiding patterns by progressively
lengthening the time between voids

l urge suppression techniques
l a patient-held voiding diary, a cognitive intervention designed to promote self-awareness of

voiding habits.

Prompted voiding aimed to improve bladder control and minimise urinary infection episodes using
verbal prompts and positive reinforcement from stroke service staff. It comprised:

l approaching participants according to their individualised regimen (e.g. every 2 hours during
waking hours)

l asking the participant if they were currently dry or wet
l prompting them to use the toilet
l offering sensitive feedback for correct reporting of dryness/wetness and successful toileting.

In both routes, progress was to be reviewed weekly by clinical staff, with adjustment to the voiding
regime or change from prompted voiding to bladder training if the patient’s cognitive ability or bladder
control improved, or from bladder training to prompted voiding if either or both cognitive ability and
bladder control deteriorated.

The intervention was to start within 24 hours of recruitment and to continue until the patient had
been discharged from the stroke unit.

Main outcome measures

The primary outcome was severity of UI at 3 months post randomisation, measured using the
ICIQ-UI-SF total score. Participants who were catheterised were given a maximum score of 21.
Secondary outcomes were measured at 3 and 6 months from randomisation/baseline, and some
were also measured at discharge from the stroke unit. They included severity of UI at discharge
and 6 months from randomisation, urinary symptoms, number of UTIs, number of days with an IUC
in situ, functional independence, quality of life, falls, mortality and costs.

Blinding of health-care staff and patients was not possible. Data co-ordinators at Lancashire Clinical
Trials Unit were also not blinded, as they were handling data from the process evaluation in addition to
baseline and outcome data. The trial statistician remained blinded until the effectiveness analysis was
complete. The process evaluation/internal pilot analysis was performed by an unblinded statistician.

Results

The internal pilot did not meet the target for participant recruitment. A number of barriers to
recruitment were encountered. There were delays in the identification and appointment of the study
champions, who were required at each site before recruitment could start. Staff were concerned that
patients might see differences in care. Potentially eligible patients were not always approached because
of concerns about their suitability, particularly those classified as palliative. There was a high rate of
staff vacancies in some sites, limiting engagement with the trial and increasing the complexity of staff
rotation required to ensure that both intervention-trained staff and usual-care staff were available.
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After a review, recruitment was extended until 31 March 2020 to allow a separate assessment
of the viability of recruitment to be conducted over a 3-month period in seven established sites. In
total, 17 sites participated in the trial, with 14 activated and recruiting and three in the set-up stage.
Two sites were closed in December 2020 because of difficulties in identifying suitable participants
and being able to deliver the intervention in a systematic way owing to staff shortages. The other five
established sites continued to recruit, as did the other sites that opened later. However, the trial was
paused in March 2020 because of the COVID-19 pandemic, at which point 157 participants had been
randomised. In the end, 12 sites contributed to recruitment.

A contamination analysis was first conducted in late spring of 2020. At that stage of recruitment,
analysis concluded that the level of contamination of the usual-care group with the key components
of the SVP intervention was much lower than the conservative 25% on which the original sample
size had been based. Analysis suggested that any impact of contamination of the usual-care group on
the treatment effect was unlikely to be > 10%. Nevertheless, had the trial been restarted, recruiting
the required number of participants was deemed infeasible within a reasonable time frame and the
remaining budget and in the light of the ongoing COVID-19 situation.

The trial had major issues with attrition, with 45% of 3-month (primary outcome) and 6-month
ICIQ-UI-SF total scores missing. There were difficulties with delivering the intervention because of
individual patient randomisation, and there were difficulties with recruiting sites. It was also noted that
the length of hospital stay in the ICONS-II trial was much shorter than that in the ICONS-I feasibility
trial. The overall median length of stay (interquartile range) in the stroke unit was 27 (16–45) days in
the ICONS-II trial and 47 (30–68) days in the ICONS-I feasibility trial. It became apparent that a purely
hospital-based intervention would not provide a sufficient amount of the SVP to the patient to be
effective in managing incontinence.

These factors led to the decision not to restart the ICONS-II trial, resulting in its early termination.

The analysis for the main trial was then conducted on the small sample recruited during the trial, with
157 participants recruited out of the target 1024 (15%); therefore, the results are underpowered and
should be interpreted with caution.

With regard to the primary outcome, the severity of urinary incontinence (ICIQ-UI-SF score), presented
as a mean (SD), was 8.1 (7.4) for those allocated to the intervention group and 9.1 (7.8) for those
allocated to the usual-care group. The difference in means of ICIQ-UI-SF total scores at 3 months
between the groups, adjusted for baseline, was –1.35 [95% confidence interval (CI) –4.42 to 1.72].

With regard to secondary outcomes, at 6 months, the usual-care group had a lower ICIQ-UI-SF score
than the intervention group, although the difference was small [mean (SD) 7.9 (7.4) compared with
8.5 (7.8) for the usual-care group and the intervention group, respectively]. In addition, the intervention
group had lower estimated odds of a catheter being present at discharge than the usual-care group
(odds ratio 0.6, 95% CI 0.3 to 1.1).

As insufficient data were collected, the cost-effectiveness analysis was very limited.

Limitations

The trial was unable to recruit a sufficient number of participants and had a very high attrition rate,
which resulted in seriously underpowered and potentially biased results. It was not possible to
measure the influence of the COVID-19 pandemic on the trial. This introduces a further limitation to
the analysis and interpretation of the results.

SCIENTIFIC SUMMARY

NIHR Journals Library www.journalslibrary.nihr.ac.uk

xxiv



Conclusions

The trial had major issues with site and participant recruitment and retention, and difficulties delivering
the intervention. These factors were aggravated by the ongoing COVID-19 situation and the decision
was taken to stop the trial early. There was very low power to draw conclusions about the clinical
effectiveness of the ICONS-II trial SVP. Because of the small sample size, the results of this study should
not be used to inform changes in clinical practice in the promotion of continence, but they may inform
reduction in catheter use. The study findings suggest that, when designing a future trial, the intervention
needs to be reviewed. The cause of incontinence should probably be diagnosed in hospital, and the
intervention should probably be started in hospital and continue to be delivered in the community.

Future work

Further studies to assess the effectiveness of a similar intervention are required, in particular to
investigate components of the intervention related to catheterisation. A future study should consider
an intervention probably starting in the hospital but mainly delivered in the community. The feasibility
of this approach requires further exploration.

Trial registration

This trial is registered as ISRCTN14005026.

Funding

This project was funded by the National Institute for Health and Care Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 26, No. 31. See the NIHR Journals Library website for further project information.
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Chapter 1 Introduction

Parts of this report have been adapted with permission from the trial protocol.1

Parts of this report have also been adapted with permission from the statistical analysis plan (SAP).2

Background

This study addressed the management of urinary incontinence (UI) in patients admitted to hospital
with acute stroke. UI affects around half of stroke survivors in the acute phase.3–5 As many as 44%
and 38% of stroke survivors remain incontinent at 3 months and 1 year, respectively.6 UI often presents
as a new problem after stroke or, if pre-existing, worsens significantly, adding to the disability and
helplessness caused by neurological deficits.7

The more severe a stroke is, the greater the likelihood of UI.8,9 Other factors that increase the likelihood
of UI include older age and cognitive impairment.10 Urge incontinence (involuntary leakage immediately
following or concurrent with an urgent sensation of needing to void10) is the most common type of UI
after stroke11 and is generally the result of detrusor overactivity.11

It is important to study UI in this population, as the symptoms are more severe and have more of an
effect on stroke survivors than on other groups.7 Furthermore, associated stroke impairments compound
bladder control difficulties, with motor, visual or speech problems making the task of accessing toilet
facilities a challenge.12

Urinary incontinence is distressing for individuals and families, and depression is twice as common in
stroke survivors who are incontinent.13 Negative social consequences for survivors and carers cannot
be ignored; both may become isolated and marginalised.14 Continuing incontinence is associated with
poor outcomes in both stroke survivors and carers.4,5,15

Although clinical guidelines state that indwelling urinary catheters (IUCs) should be used to relieve
retention only,16 there is an over-reliance on catheterisation as a management strategy for UI in
stroke units, especially in the acute phase.17,18 This puts patients at risk of IUC-associated urinary tract
infection (UTI) and its consequences,19–22 including increased morbidity, mortality rate and resource
use.21,23,24 In the Identifying Continence OptioNs after Stroke (ICONS)-I feasibility trial, 48% of patients
had been catheterised prior to recruitment in the acute phase.25 The number of UTIs and extent of
antibiotic use are considerably greater in patients with IUCs than in those without, with an increasing
risk of infection associated with IUC removal.25 IUCs should be used not to manage incontinence,
but rather to relieve urinary retention. Only by including all patients with IUCs and encouraging
a trial without catheter (TWOC) were we able to include all patients with potential incontinence.
The ICONS-II trial promoted catheter avoidance and aimed to reduce the number of UTIs and the
need for antibiotic treatment.

We expected our intervention to reduce the number of patients with UI by ≥ 5% and improve
continence in at least a further 5–10% of patients. If the intervention had been shown to be effective
and were to have been adopted across the UK, assuming that 40,000 stroke survivors per annum have
UI at 3 months,6 around 2000 patients would have become continent and around 2000–4000 would
have had improved continence. Currently, patients with UI after stroke typically receive care focused
on containment, using strategies that do not promote continence (e.g. pads) and that are likely to be
harmful (e.g. IUCs17,18,26). The ICONS-II trial was designed to provide high-quality evidence regarding the
clinical and economic effects of a new approach to assessing, managing and treating UI after stroke.
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Rationale for the trial

Stroke is the third-largest cause of death and the largest single cause of severe adult disability,27 with
up to 95,000 people per annum surviving a stroke in the UK. The incidence of stroke is unlikely to
decline given the ageing population,28 and its prevalence continues to rise.29,30 Stroke patients with UI
have considerably worse outcomes than those without UI: there are clear associations between UI
after stroke and death, disability and an increased likelihood of being discharged to residential care.4,8,31

Addressing UI early and effectively could have a major impact on these outcomes and significantly
improve the quality of life (QoL) of patients.32

Improving the management of UI after stroke has been identified as an urgent priority in successive
Sentinel Stroke National Audit Programme (SSNAP) reports,33,34 but there is a lack of evidence that
this aspect of care has improved. Consequently, the National Institute for Health and Care Excellence
(NICE) has recommended further research into improved continence care after neurological events.35

To the best of our knowledge, this trial was the first to test the effect of a programme to assess and
treat UI after stroke in hospital, building on our feasibility trial.25,35,36 Although the feasibility trial was
not powered to demonstrate effectiveness, there were indications that the intervention may work,
particularly for urge incontinence. Staff believed that the programme improved patient outcomes and
was sustainable: five out of eight sites reported continuing core aspects of continence promotion after
the research was completed.

The update of our Cochrane review37 revealed several new studies,38–43 although the conclusion – that
data from the available trials are insufficient to guide continence care – was unlikely to change without
a definitive trial. The ICONS-II trial was intended to address this gap in the evidence base.

INTRODUCTION
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Chapter 2 Methods

Original and modified trial design

The ICONS-II trial was preceded by the ICONS-I trial, a cluster-randomised feasibility trial of a similar
intervention compared with usual care, funded by the National Institute for Health and Care Research
(NIHR) Programme Grants for Applied Research (PGfAR) programme.25 This was implemented as a
change in practice in intervention sites, but analysis of recruitment patterns showed differences in
participant characteristics between control and intervention sites. Feedback from a rejected NIHR
Health Technology Assessment (HTA) application for a cluster-randomised effectiveness trial led to a
change in design to individual patient randomisation (IPR) for the ICONS-II trial. It was considered that
IPR would reduce the possibility of selection bias, indicated by the difference in participant characteristics
between the cluster trial groups. It would also avoid the large inflation of sample size required by
clustering (despite an upwards adjustment to the sample size to allow for potential contamination).

As a result, the trial was designed as a pragmatic, multicentre, individual-patient-randomised (1 : 1),
parallel-group trial with an internal pilot, with 512 participants in the intervention group undergoing
the systematic voiding programme (SVP) and 512 participants in the usual-care group. The original plan
was that the results from an internal pilot, with an initial target of recruiting 355 participants and a
total of 72 site-months of recruitment, would be used to determine progression to full trial. In May
2019, just before recruitment started, a decision was taken to shorten the duration of the pilot owing
to the late opening of the trial. The expected number of site-months in the internal pilot was reduced
from 72 to 45, and the number of participants was reduced from 355 to 225–315. A few other minor
changes to the trial conduct were introduced, particularly after the first meeting of the ICONS-II Trial
Steering Committee (TSC). The list of the minor changes to the ICONS-II trial protocol is provided in
Appendix 6. The trial included a process evaluation that investigated fidelity to the intervention and
usual care, and an economic evaluation.

Trial summary

Aim and objectives
The aim of the study was to evaluate the clinical and economic effect of a SVP for UI after stroke in
secondary care.

The study comprised a trial with an internal pilot. The objective of the internal pilot was to assess the
feasibility of participant recruitment and the success of strategies for minimising contamination to the
usual-care group.

The objectives of the trial were to:

l determine if a SVP affects severity of UI compared with usual care at 3 months post randomisation
(primary objective)

l determine if a SVP affects the –

¢ number of UTIs
¢ number of days IUC in situ
¢ urinary symptoms, QoL, functional independence, falls and mortality rate compared with

usual care.
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l determine if the SVP is cost-effective in terms of quality-adjusted life-years (QALYs) gained
compared with usual care at 6 months post randomisation

l assess fidelity to the intervention and to usual care in a process evaluation.

Participants
The trial was planned to take place in 18 NHS stroke services with stroke units.

The trial population was men and women with stroke and UI, including those with cognitive impairment.

Inclusion criteria

l Adults with acute stroke.44

l UI, defined as ‘involuntary loss of urine’45 within 72 hours of admission to the stroke unit, or
presence of IUC at the time of consent.

l Patient was conscious: ‘alert’ or ‘not alert but arousable’ [National Institutes of Health Stroke
Scale (NIHSS) Point 1 A score of 0 or 1] on the NIHSS38,46 within 14 days of admission to the
stroke unit. Note that patients had to have been recruited within 72 hours of meeting this criterion
whenever possible.

Exclusion criteria

l Long-term IUC pre stroke.
l Subdural or subarachnoid haemorrhage.

Identifying and approaching participants
All patients admitted to participating stroke units were screened by Clinical Research Network (CRN)
nurses and project-specific research nurses to determine their eligibility. Our aim was to identify all
eligible patients, to limit the potential for recruitment bias. To facilitate this, we maintained a screening
log in each site. In the case of patients who were ineligible or did not participate, only anonymised
data were recorded. To identify eligible patients, CRN nurses and project-specific research nurses
checked the case notes and fluid balance charts daily of all patients admitted to the stroke unit
to establish whether or not UI was present, apart from those of patients with an IUC, who were
eligible for inclusion if they met the other inclusion criteria. Study information was provided to all
potentially eligible patients as soon as possible after their admission to the stroke unit (i.e. as soon as
they experienced an incontinence episode or had an IUC). Whenever possible, patients meeting the
inclusion criteria were recruited within 72 hours of admission to the stroke unit. Some patients were
too ill during this period but improved; for these patients, the recruitment window was up to 14 days
post admission.

Potential patients who did not speak English were invited to take part in the study if they had a family
member or friend who was able to interpret for them.

Informed consent for participation in the study was sought from all patients with the capacity to consent.
Our Speakeasy (Bury, UK) Patient, Carer and Public Involvement (PCPI) group developed aphasia-friendly
patient information leaflets and consent forms in the ICONS-I feasibility trial. We used these (amended
appropriately) in the ICONS-II trial for patients with aphasia. We respected the right of patients to
decline to participate, or to withdraw from the study at any time.

Part of our programme, namely prompted voiding, was targeted primarily at patients with cognitive
problems. To involve patients who lacked the capacity to consent, we invited someone close to the
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patient to act as a ‘consultee’ and provide advice (rather than consent). The consultee was someone
who knew the patient well and was usually either a friend or a family member. As our intervention
was designed to include participants with communication problems and/or cognitive problems, carers
could act as:

l a ‘consultee’, giving assent for their relative/friend to take part in the study
l an informant on behalf of a participant who was unable to consent or communicate.

If the CRN nurse or project-specific research nurse believed that a patient’s capacity was in question,
then they identified this and provided the information to the patient’s personal consultee. If a personal
consultee was not available, then a nominated consultee was identified by the study team.

Informed consent
Procedures to seek and gain informed consent from eligible potential participants were agreed with
the Research Ethics Committee (REC). NHS Health Research Authority (HRA) approval was received
on 3 April 2018 (REC reference 18/WA/0108). The application was submitted to a REC for research
involving adults lacking capacity. Ethics approval was also obtained from the University of Central
Lancashire Science, Technology, Engineering, Medicine and Health (STEMH) Ethics Committee once
NHS ethics approval had been obtained.

Participant recruitment
All recruitment was undertaken by the CRN nurses and project-specific research nurses. If the patient
lacked capacity to consent, then a personal or nominated consultee provided advice on what they felt
the person’s wishes would be if they had capacity. The consultee signed a declaration form if they
believed the patient would choose to agree to participate. Consultees could advise, at any point, that
they believed that the person’s wishes about participation had changed and that the person should
therefore be withdrawn from study participation.

Participants who fulfilled the eligibility criteria and had consented and completed their baseline
questionnaire (and those participants for whom assent had been obtained from a consultee and their
baseline questionnaire had been completed) were then randomised to the intervention or to usual care.

Intervention
The SVP comprised assessment, behavioural interventions (bladder training or prompted voiding)
and review. Assessment included evaluation of the need for an IUC to minimise inappropriate
catheterisation, a protocol for IUC removal (if clinically justifiable), a 3-day bladder diary (to assess
the pattern of UI) and an evidence-based continence assessment (to classify the type of UI).

The continence assessment included history taking, urine dipstick examination and (if indicated) a
mid-stream urine specimen tested by microscopic examination, culture and sensitivity; a bladder scan
to estimate post-void residual urine volume; and identification of the type of incontinence [stress UI:
any response other than ‘never’ to the Leicester Urinary Symptom Questionnaire (LUSQ)47 question
‘Do you ever leak when you do any of the following?’; urge UI: the response ‘most of the time’,
‘sometimes’ or ‘occasionally’ to the LUSQ question ‘When you get the urge to pass urine, does any leak
before you get to the toilet?’; mixed UI: both stress and urge UI; or ‘functional’ UI: defined as mobility
or balance restrictions stopping patients reaching the toilet in time)].

Patients who were catheterised were assessed for a TWOC within 72 hours of admission. Patients
who were not catheterised and who were cognitively able received bladder training; patients with
cognitive impairment or no control over their bladder received prompted voiding. The ICONS-II trial
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staff members made this decision (supported by the project-specific research nurse) based on the
following criteria:

l prompted voiding – patients with cognitive impairment at baseline, defined as a score of ≥ 8 on the
Six-Item Cognitive Impairment Test (6-CIT);48 or patients who had no control over their bladder,
defined as answering ‘all the time’ to the International Consultation on Incontinence Questionnaire –

Urinary Incontinence – Short Form (ICIQ-UI-SF) question ‘How often do you leak urine?’
l bladder training – patients with no cognitive impairment at baseline, defined as a score of 0–7 on

the 6-CIT; and some control over their bladder, defined as answering ‘several times a day’, ‘about
once a day’, ‘two or three times a week’ or ‘about once a week or less often’ to the ICIQ-UI-SF
question ‘How often do you leak urine?’.

For participants catheterised in the acute stage, staff members were asked to conduct a TWOC as
early as possible, unless there was a valid clinical reason not to do so, using a modified version of
the HOUDINI (Hematuria, Obstruction, Urologic surgery, Decubitus surgery, Intake and outtake,
No code, Immobility) protocol.49 Once the catheter was removed, participants underwent assessment
as described above.

Bladder training aimed to help patients regain bladder control and regain continence.50 It comprised:

l focused education for patients and carers on lower urinary tract dysfunction and the theory and
practice of bladder training

l individualised voiding regimens to restore regular, normal voiding patterns by progressively
lengthening the time between voids

l urge suppression techniques
l the completion of a patient-held voiding diary, a cognitive intervention designed to promote

self-awareness of voiding habits.

Prompted voiding aimed to improve bladder control and minimise UI episodes using verbal prompts
and positive reinforcement from stroke service staff. It comprised:

l approaching participants according to their individualised regimen (e.g. every 2 hours during
waking hours)

l asking the patient if they were currently dry or wet
l prompting them to use the toilet
l offering sensitively constructed feedback for correct reporting of dryness/wetness and

successful toileting.

With both regimens, progress was reviewed weekly by clinical staff, with adjustment to the voiding
regimen or change from prompted voiding to bladder training if the patient’s cognitive ability or
bladder control improved, or from bladder training to prompted voiding if either or both cognitive
ability and bladder control deteriorated.

Clinical staff members were encouraged to alert community services (including early supported
discharge teams) during the discharge process so that these services could continue the programme
post discharge.

Analysis
The analyses were performed in accordance with the SAP.2 The SAP was signed off on 10 October 2019
and approved by the ICONS-II TSC on 14 October 2019, in advance of the analysis of the internal
pilot process evaluation data on intervention delivery and contamination, and before the main
effectiveness analysis.

METHODS
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Outcomes

The severity of UI was measured using the ICIQ-UI-SF51 total score. Higher scores indicate greater
severity of UI. Participants who were catheterised did not complete the ICIQ-UI-SF.

The primary outcome was severity of UI at 3 months post randomisation, measured using the
ICIQ-UI-SF for those not catheterised. Participants who were catheterised were given a maximum
ICIQ-UI-SF score of 21.

The secondary outcomes were measured at 3 and 6 months post randomisation. Outcomes 1, 3, 4, 7
and 8 were also measured at discharge from the stroke unit:

1. Severity of UI, measured using the ICIQ-UI-SF (at discharge and 6 months).
2. Urinary symptoms, measured using the LUSQ47 (questions ‘Do you ever leak when you do any of the

following?’ and ‘When you get the urge to pass urine, does any leak before you get to the toilet?’
only). The LUSQ was not administered to participants with an IUC.

3. Number of UTIs. A UTI was defined as (1a) symptoms (fever, indicated by temperature of > 37.5 °C,
on two occasions, suprapubic tenderness, costovertebral angle pain or dysuria) or (1b) a positive
blood/urinary tract pus or tissue culture; and (2) a positive urine culture or, for catheterised patients
or if a urine culture was not possible, a dipstick positive for nitrite or white blood cells.

4. Number of days IUC was in situ.
5. Functional independence, measured using the Barthel Index of Activities for Daily Living,52 with

lower scores indicating greater disability.
6. QoL, measured using the Incontinence Quality of Life (IQoL) instrument53,54 and transformed to the

scale 0–100. Higher IQoL scores indicate better QoL.
7. Number of falls. A fall was defined as ‘any fall requiring a medical/health professional examination

such as physical examination, X-ray and/or an intervention such as suturing or surgery’.
8. Death.
9. Cost-effectiveness, based on QALYs gained, estimated from the responses to the EuroQol-5

Dimensions, five-level version (EQ-5D-5L),55,56 using the UK tariff value, and symptom-free days.

In addition, the following baseline characteristics of the patient were recorded following consent:

l information collected from case notes52 –

¢ date of birth (age to be calculated)
¢ sex
¢ ethnicity
¢ date of admission
¢ date of stroke onset
¢ NIHSS at baseline38,46 (scores closest to the date of baseline questionnaire completion

were used)
¢ side of body affected by stroke (left, right, neither or both)
¢ type of stroke (e.g. cerebral infarct, cerebral haemorrhage)
¢ stroke subtype (Oxford Community Stroke Project classification57,58)
¢ pre-stroke modified Rankin scale (mRS59)
¢ pre-stroke living circumstances
¢ pre-stroke UI
¢ IUC in situ
¢ type of UI (urge, stress, mixed, ‘functional’ or unclear)
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l information collected from the participant, consultee or clinical staff –

¢ date baseline questionnaire was completed
¢ cognitive ability, determined using the 6-CIT,47 with higher cognitive scores indicating greater

cognitive impairment; the total cognitive score was also dichotomised,60 with the participant
deemed to have cognitive impairment if their cognitive score was ≥ 8

¢ ICIQ-UI-SF
¢ LUSQ
¢ Barthel Index
¢ the health-related quality-of-life measure the EQ-5D-5L.

Sample size

Based on the 3-month ICIQ-UI-SF total scores, 818 participants were required to provide ≥ 90%
power to detect a 1.89-point between-group difference using an independent-samples t-test
(alpha = 5%), assuming that ≤ 25% of the true effect would be lost to contamination. It was based on a
minimal clinically important difference (MCID) of 2.5261 and a common standard deviation (SD) of 8.32,
computed from data collected for the ICONS-I feasibility trial.26 The target for randomised participants
was 1024 to allow for 20% attrition.26,36

Randomisation and blinding

Randomisation (in a 1 : 1 ratio) was stratified by baseline continence category [catheterised, slight
(ICIQ-UI-SF score of 1–5), moderate (ICIQ-UI-SF score of 6–12) or severe/very severe (ICIQ-UI-SF
score of 13–21)] using blocks of random length, which we found to be prognostic of outcome in our
ICONS-I feasibility trial,26 and by site. The allocation procedure was delivered using the secure remote
web-based system provided by Sealed Envelope Ltd (London, UK).

The information required to perform the randomisation was entered into the web-based system by the
research nurse who obtained consent; the nurse was required to confirm that they had checked the
eligibility criteria prior to the allocation being made. The system provided information on the allocated
group to the research nurse in the stroke unit. The research nurse recorded the allocated group on
the participant registration form, and informed the stroke unit ICONS-II trial staff, who delivered the
intervention to patients randomised to the intervention group.

Blinding of health-care staff and patients was not possible. Data co-ordinators at Lancashire Clinical
Trials Unit (CTU) were also not blinded, as they were handling data from the process evaluation in
addition to baseline and outcome data. However, the trial statistician in Lancashire CTU, who was
responsible for the SAP and the analysis of the effectiveness data, remained blinded to the identity
of the group codes until after the effectiveness analysis had been performed. An unblinded statistician
independently performed the analysis of the internal pilot data and the process evaluation data at
the end of the trial.

Economic evaluation

The aim of the health economics evaluation was to determine the cost-effectiveness of the SVP
compared with the usual care provided after stroke in secondary care. The economic analysis was
focused on the EQ-5D-5L scores and their changes during follow-up, that is at baseline (discharge
from the stroke unit) and at 3 and 6 months post randomisation.

METHODS
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Internal pilot study

An internal pilot examined the feasibility of participant recruitment and the success of strategies
for minimising contamination in usual-care patients; it was initially intended that this would run for
a total of 72 site-months of recruitment from 18 sites over a 6-month period (project months 3–8),
with a staggered start (six sites in project month 3, six sites in project month 5 and six sites in project
month 7). The target was approximately five patients per site per month, with an overall target of
355 participants by the end of project month 8. The following progression criteria were used initially:

l Continue – possible to recruit to time and target – recruitment ≥ 80% of target (minimum of
284 participants). If recruitment was ≥ 80% but < 100% at this stage, we would consider
modifications to the recruitment procedure to ensure that our target for the whole trial was met.

l Continue but modify protocol – it may be possible to recruit to time and target with the
implementation of contingency plans (e.g. increased number of sites) – recruitment ≥ 60% but
< 80% of target (213–283 participants).

l Pause trial – it may not be possible to recruit to time and target – recruitment < 60% of target
(≤ 212 participants).

Owing to difficulties with sites opening, in June 2019 the internal pilot recruitment targets were
changed. The revised schedule for the recruitment criterion was 45 site-months of recruitment,
reduced from 72 months. The target was set at five to seven patients per site per month, with an
overall target of a minimum of 225 participants during the 4-month recruiting period (4 June to
30 September 2019). The criteria were revised to the following:

l Continue – possible to recruit to time and target – recruitment ≥ 80% of target (minimum of
180 participants). If recruitment was ≥ 80% but < 100% at this stage, we would consider
modifications to the recruitment procedure to ensure that our target for the whole trial was met.

l Continue but modify protocol – it may be possible to recruit to time and target with the
implementation of contingency plans – recruitment ≥ 60% but < 80% of target (135–179 participants).

l Pause trial – it may not be possible to recruit to time and target – recruitment < 60% of target
(≤ 134 participants).

The retention rates, reflecting the completeness of follow-up, were not included in the pilot
progression criteria as few primary outcomes were expected to have been received by that time.

However, the trial continued to experience major issues with recruitment and site opening, and, after
the Monitoring Hub meeting with the NIHR HTA programme, held on 21 November 2019, the new
recruitment targets for the internal pilot were set up by the HTA programme in its decision letter of
9 December 2019. The team was given a further 3 months, with effect from 1 January 2020, to determine
if the viability of the trial could be achieved. By 31 March 2020. The seven mature sites (i.e. the seven
sites listed as open since July 2018) were required to have achieved a minimum average rate of three
participants per site per month, with a total of 63 participants for those sites during that period.

The fact that the majority of stroke patients in the ward were not in the ICONS-II trial should have
given a reasonable degree of flexibility of staffing, even with the restriction that the intervention group
participants should receive toileting care from the ICONS-II trial-trained (nursing) staff only, and that
the usual-care group patients should receive toileting care from (nursing) staff who were not trained
on the ICONS-II trial intervention only.

In addition, we aimed to check whether or not the trained staff were providing toileting assistance to
usual-care participants to any extent. We felt that this could also be an indicator of a lack of fidelity to
usual care. We felt that asking staff to record who performed toileting assistance would deter trained
staff from substantial delivering toileting assistance to usual-care participants.
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The contamination of usual care was examined as above by looking at (a) the extent to which ICONS-II
trial staff provided toileting assistance to usual-care participants and (b) the extent to which usual-care
participants received the intervention:

(a) Extent to which ICONS-II trial staff provided toileting assistance to usual-care participants –

¢ Stroke unit staff were asked to record brief details of toileting assistance (including the
signatures of staff providing assistance) on fluid balance charts for patients receiving usual
care. All fluid balance charts for eligible participants included in the data extraction were
included in the analysis. This enabled us to monitor whether or not and how often ICONS-II
trial staff delivered toileting assistance to usual-care patients.

¢ Outcomes were set as the following:

¢ Continue without modification: ≤ 25% of usual-care participants receive toileting assistance
from ICONS-II trial staff on ≥ 50% occasions.

¢ Continue with modification: > 25% of usual-care participants receive toileting assistance
from ICONS-II trial staff on ≥ 50% occasions.

(b) Extent to which usual-care participants received the intervention –

¢ We conducted a review of case notes for all usual-care participants at discharge, focusing on
the three key elements of the SVP:

– Presence of a strategy for minimising IUC in the acute phase unless IUC is clinically
justifiable (to relieve urinary retention or when fluid balance is critical). If IUC is clinically
justifiable, presence of a strategy for review and removal (including a TWOC).

– Presence of a comprehensive continence assessment [including continence history,
diagnosis of UI (urge, stress, mixed or other), pattern of UI and assessment of relevant
comorbid conditions].

– Presence of a tailored treatment plan including behavioural approaches (specifically,
a tailored voiding interval and evidence of review and adjustment).

¢ Outcomes were set as the following:

¢ Continue without modification: ≥ 75% of usual-care participants do not receive all three key
elements of the intervention (avoidance of indwelling urinary catheterisation, comprehensive
continence assessment and a tailored treatment plan).

¢ Pause trial: > 25% of usual-care participants receive all three key elements of
the intervention.

Pre-implementation case-note review patients
To determine baseline continence practice, prior to the start of staff training on the SVP intervention
and the subsequent recruitment of trial participants, a retrospective review of the case notes of
40 consecutive patients discharged from each stroke unit during the 3-month pre-implementation
period was embedded in the study. A detailed review was conducted for patients identified as
incontinent. Data were collected in a format that avoided identification of patients. The case note
review focused on the three elements of the SVP. This case note review enabled assessment of
whether or not the standard of continence care received by the trial participants randomised to
the usual-care group was better than that received by patients immediately prior to commencement
of the staff training. Improvement in continence care would be considered an indication of potential
contamination of the usual-care group.

METHODS
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Effectiveness analysis

Analysis of baseline characteristics
Baseline patient characteristics were summarised using descriptive statistics that were appropriate
for the data type, and these are reported for each trial group. The analysis included summarising the
key baseline patient data, including data related to incontinence severity and stroke severity.

Primary outcome analysis
The primary outcome, ICIQ-UI-SF total score, was analysed using a multiple linear regression model to
examine the difference in mean ICIQ-UI-SF total score between the trial groups, adjusting for baseline
ICIQ-UI-SF total score and for site as a random effect. No other variables were included in the model.

Secondary outcome analysis
The ICIQ-UI-SF total score at 6 months was analysed using a multiple linear regression model to
examine the difference in mean ICIQ-UI-SF total score between trial groups, adjusting for baseline
ICIQ-UI-SF total score and for site as a random effect. As for the primary outcome, no other variables
were included in the model.

The IQoL scores at 3 and 6 months were analysed using multiple linear regression models to examine
the difference in mean IQoL score between the trial groups, with site included as a random effect.
No other variables were included in these models.

Stress incontinence (yes/no) at 3 and 6 months was analysed using a multiple logistic regression model
to examine the odds of the intervention relative to the control (usual care), adjusting for baseline
stress incontinence.

Urge incontinence (yes/no) at 3 and 6 months was analysed using a multiple logistic regression model to
examine the odds of intervention relative to the control (usual care), adjusting for baseline urge incontinence.

The number of UTIs at discharge and at 3 and 6 months was presented as a frequency (%) by intervention
group. A planned analysis of the number of infections as an outcome with Poisson regression was not
feasible because of the small size of the sample collected. The difference in the number of infections
between the trial groups was analysed using Wilcoxon rank-sum (Mann–Whitney) tests at each follow-up
time point separately.

For patients who had an IUC in situ at any point during the trial, the number of days with an IUC and
number of participants with an IUC were presented using descriptive statistics – median [interquartile
range (IQR)] and frequencies (%), respectively – by intervention group and for each follow-up time point
(at discharge and at 3 and 6 months). The number of catheter-days (number of patients with catheter
multiplied by median number of days) was calculated. A planned analysis with Poisson regression, with
the total number of days as the outcome, to examine the relative incidence rate of the intervention
and usual-care groups was not feasible with the sample collected. The difference between the trial
groups in the number of days with a catheter in situ at discharge was tested using Wilcoxon rank-sum
(Mann–Whitney) test. For other follow-up time points, the numbers were too small to be tested.

The numbers of falls at discharge and at 3 and 6 months were presented as frequencies (%) by trial
group. A planned analysis with Poisson regression, with the number of falls as the outcome, was not
feasible because of the small sample size.

The total Barthel scores at 3 and 6 months were analysed using an ordinal regression model, with the
Barthel score at the corresponding time point as the outcome, to examine the odds of the intervention
relative to usual care, adjusting for the baseline Barthel total score, baseline continence category and
site as a random effect.
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The numbers of deaths at discharge and at 3 and 6 months were presented as frequencies (%) by
trial group. A planned analysis using logistic regression, with a dichotomous variable as the outcome,
was not feasible because of the small number of observed deaths.

The EQ-5D-5L scores at 3 and 6 months were analysed using descriptive statistics [frequencies (%) and
means (SDs), as appropriate].

Process evaluation methods

The process evaluation was conducted to assess fidelity to (1) the intervention and (2) usual care,
or, conversely, the potential level of contamination, repeating the interim analysis performed for the
internal pilot on the full data set. As a result, for the assessment of fidelity to usual care, only the
results from the final analysis are presented in this report.

Process evaluation: measures of delivery of the intervention
For the participants randomised to the intervention group, we recorded:

(a) the number of days on the programme
(b) the number of times an IUC was inserted and the reasons for its insertion
(c) the number of days with an IUC
(d) the number of TWOCs, and the outcome of each one
(e) the number of changes of route (and whether from bladder training to prompted voiding or from

prompted voiding to bladder training);
(f) the number of suspensions (defined as ≥ 1 day off the programme), with reasons
(g) the presence of IUC within 72 hours of admission to the stroke unit
(h) if catheterised, whether or not there was a TWOC within 72 hours of insertion
(i) allocation to correct regime based on criteria for bladder training or prompted voiding
(j) for participants receiving bladder training or prompted voiding, percentage of occasions they

either self-initiated toileting or were prompted to toilet by ward staff within 30 minutes of the
prescribed voiding interval

(k) for participants receiving bladder training or prompted voiding, percentage of occasions they were
given toileting assistance by ICONS-II trial staff.

However, the focus of the final process evaluation was the possible reasons for the failure of the trial,
including the intervention delivery and completion of the documentation regarding intervention delivery.
We were also aware of some missing daily log data, but were unable to obtain these data owing to
difficulties in later stages of the trial; for the daily logs, we simply focused on the completion of the
relevant paperwork, and so we do not report on either (j) or (k) from the list of measures.

Process evaluation: measures of usual care only
For each patient, on each day they were ‘on trial’ during their time in the stroke unit, we recorded the:

(l) number of occasions that they were toileted
(m) number of occasions that they were toileted by ICONS-II trial staff.

These were summarised as the:

(n) proportion of occasions that they were toileted by ICONS-II trial staff.

This was to be used as an indication of potential contamination and deviation from the usual-care protocol.

METHODS
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Process evaluation: measures of intervention and usual-care group participants and
of pre-implementation case-note review patients
To summarise the receipt of ‘good-practice’ continence care, which was the basis of the ICONS-II
trial intervention, for all three groups (intervention, usual-care and case-note review patients) we
recorded the:

(o) percentage of patients with –

i. a strategy for minimising IUC insertion in the acute phase unless the IUC was clinically justifiable
ii. a comprehensive continence assessment
iii. a tailored treatment plan (including behavioural approaches).

(p) percentage of patients with i, ii and iii.

Data for (o) and (p) were obtained from case-note reviews for usual-care group participants and
pre-implementation patients, and from the Log of Ongoing Continence Events, Continence Assessment
and Weekly Reviews (as applicable) for intervention group participants.

The process evaluation outcomes were assessed using appropriate variables, derived using algorithms
presented in Appendix 1.

Process evaluation: analysis
Process evaluation data were analysed separately for intervention and usual-care group participants,
and for pre-implementation case-note review data. Analysis used summary statistics: frequency (%)
for dichotomous (presence/absence) or categorical outcomes, and mean (SD) and/or median (IQR) for
count and ‘percentage of occasions’ outcomes.

Public and patient involvement

Service user involvement was an important part of the ICONS-II trial. Service users contributed to
the development and progression of the trial throughout its course. During the trial, the study team
had regular meetings with the PCPI group, with five meetings taking place between January and
October 2019. At the meetings, the trial’s progress and difficulties with recruitment were discussed,
including recommendations of ways to address the recruitment issues. Members of the PCPI group
were engaged in discussion and reviewing the poster to advertise the trial in participating stroke
units. The PCPI group also discussed problems or issues that patients might encounter with the SVP,
in particular bladder training and prompted voiding. The group emphasised that it is beneficial for
patients to be part of a programme.

The group felt that a visit from PCPI members would help increase the motivation of stroke unit staff
to progress the trial and recruitment. Unfortunately, the planned site visits were not implemented
owing to the trial’s pause and then its early stop.

The study team was involved in active communication and collaboration with the Speakeasy group.
The Speakeasy PCPI group developed aphasia-friendly patient information leaflets and consent
forms in the ICONS-I feasibility trial; these were used in the ICONS-II trial for patients with aphasia.
Members of the PCPI group provided feedback on the study design and participant documents, and
attended trial meetings on a regular basis. The TSC included members of the public. Our co-investigators
Cliff Panton and, during the early stages of the trial, David Britt took an active part in the trial, including
being involved in discussions at the trial development and set-up meetings, in addition to Trial Management
Group meetings.
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Approaches to maximising retention and patient follow-up

To maximise recruitment and improve retention, a number of approaches were implemented as a
response to the low recruitment rate observed during the internal pilot.

The recruitment challenges were as follows:

l The number of patients identified as having an episode of UI within the required time after
admission to the stroke unit was smaller than anticipated.

l Some eligible patients thought that they were at the end of their life and did not want to consider
participating in research.

l Sites were not recruiting participants classified as palliative.
l Sites found it difficult to obtain consent/assent within the suggested time window, especially when

personal consultees were involved, with additional difficulties in co-ordinating meetings of study
staff and potential personal consultees.

l Sites were unclear about when it was appropriate to use a nominated consultee if no personal
consultee was available.

l Although several intervention training sessions could take place at a site in 1 day, not enough stroke
unit staff were trained to enable recruitment to begin immediately after training.

The changes to the methods in response to challenges were as follows:

l To improve the likelihood of identifying patients as having an episode of UI within the first 72 hours
after admission to the stroke unit and to make sure that each eligible patient had the opportunity
to take part in the study, stroke unit staff were asked to have a sensitive conversation with patients,
including asking them if they were affected by UI and explaining that they may be eligible for
the study.

l End-of-life and palliative care patients were eligible, but they might not have been considering
participating in research. To improve the likelihood of participation, it was suggested to sites
that, although most patients should be recruited within the 72-hour period, it was acceptable for
end-of-life and palliative care patients to be consented after this period to allow them more time
to come to terms with their situation.

l The inclusion criterion regarding level of consciousness was amended to allow patients who improved
within the first 14 days after admission to the stroke unit to be considered and approached. These
patients were still required to meet the remaining inclusion criteria within 72 hours of admission to
the stroke unit.

l Follow-up was to have been mainly postal, but the protocol1 included the option for this to be
conducted over the telephone if the patient preferred this or when postal questionnaires were
not returned. It became apparent that most of this patient group fell into the vulnerable category
for COVID-19, were shielding and would have difficulty with postal returns. All participants were
contacted by CTU staff who gave them the option of completing the questionnaire over the
telephone. The order of the questionnaire was also adapted so that core outcome data questions
and the 3-month ICIQ-UI-SF, LUSQ, Barthel Index and EQ-5D-5L were asked first when the
questionnaire was completed over the telephone.

METHODS
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Chapter 3 Results

Recruitment and participant flow

A total of 3492 participants were screened for eligibility across the 17 sites; of those screened,
562 (16%) were deemed eligible. Of those eligible, 161 (29%) were consented and 157 (28%) were
randomised, with 78 (50%) of those randomised allocated to usual care and 79 (50%) allocated to
the intervention. The details of the patients who were screened but not eligible and of those who were
eligible but not consented are given in Table 1.

For full details, see the Consolidated Standards of Reporting Trials (CONSORT) diagram (Figure 1).

Details of recruitment by site are given in Table 2, which provides the number of patients screened,
eligible, consented and randomised by each site.

TABLE 1 Additional details on patient recruitment to complement the CONSORT diagram

Patients screened but not eligible Patients eligible but not consented

Characteristic n Characteristic n

Total 2922 Total 401

Does not meet inclusion criteria 2234 Patient died before consent 11

Aged < 18 years 1 Refused with reason 291

Non-stroke 908 Patient declined 43

No UI within 72 hours of admission 1220 Personal consultee declined 23

NIHSS LOC not 0–1 within 72 hours 105 Patient unable to commit to trial 19

Meets exclusion criteria 118 Discharged 6

Long-term IUC pre stroke 70 Patient not interested in trial 2

Subdural/subarachnoid haemorrhage 48 Unwell 18

Non-English speaking 18 Patient continent 2

Out of area 166 Out of area 11

Died before assessment 31 No personal consultee available in time 56

Other exclusion (with reasons) 323 Discharged 40

Discharged 140 End of life/poor prognosis/palliative 21

EOL/poor prognosis/palliative 63 Personal consultee declined 16

Outside 72-hour window 51 No longer eligible 12

Medical reason 36 Outside time window 11

Trial/ward related 33 Trial/ward related 8

No reason given 32 ITU 3

Refused without reason 99

EOL, end of life; ITU, intensive therapy unit; LOC, level of consciousness.
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After the internal pilot revealed the difficulties with recruitment, we planned to increase the number
of sites to compensate for slow recruitment. However, as the trial was paused because of COVID-19,
these plans were not fully implemented. The last patient was recruited on 16 March 2020, the last
3-month outcomes were received on 16 June 2020, and the last 6-month outcomes were received on
22 September 2020. We had 17 sites contributing to the trial. Figure 2 shows the recruitment chart.

More details related to the recruitment, the attrition and the implications that recruitment had for the
trial results are provided in Brief account of the trial.

Assessed for eligibility
(n = 3492)

Eligible
(n = 562)

Consented
(n = 161)

Randomised
(n = 157)

Excluded
(n = 2930)

• Inclusion requirements not met, n = 2234
• Exclusion requirements met, n = 118
• Died before assessment, n = 31
• Documented reasons, n = 507
• Undocumented reasons, n = 32
• Other reasons, n = 8

Eligible but not consented
(n = 401)

• Participant refused consent, n = 104
• Consultee refused/unavailable, n = 71
• Other reasons, n = 226

Consented but not randomised
(n = 4)

• Withdrawn before randomisation, n = 1
• Died before randomisation, n = 1
• Discharged before randomisation, n = 2

Allocated to usual care
(n = 78)

• Catheterised, n = 24
• Slight/moderate, n = 15
• Severe/very severe, n = 39

Baseline continence categorya

Allocated to intervention
(n = 79)

• Catheterised, n = 23
• Slight/moderate, n = 17
• Severe/very severe, n = 39

Baseline continence categorya

• Withdrawn, n = 4
• Died, n = 8

• Returned 3-month questionnaire, n = 56
• Not returned 3-month questionnaire, n = 10

In study
(n = 66)

3-month follow-up

• Withdrawn, n = 10
• Died, n = 13

• Returned 6-month questionnaire, n = 46
• Not returned 6-month questionnaire, n = 9

In study
(n = 55)

6-month follow-up
• Withdrawn, n = 16
• Died, n = 12

• Returned 6-month questionnaire, n = 46
• Not returned 6-month questionnaire, n = 5

In study
(n = 51)

6-month follow-up

• Withdrawn, n = 12
• Died, n = 10

• Returned 3-month questionnaire, n = 38
• Not returned 3-month questionnaire, n = 19

In study
(n = 57)

3-month follow-up

FIGURE 1 The CONSORT diagram. a, ICIQ-UI-SF score of 1–12= slight/moderate, and score of 13–21= severe/very severe.
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Baseline characteristics

The usual-care and intervention group participants were similar in most characteristics and demographics
at baseline, as shown in Table 3, with two notable exceptions: (1) the proportion of female patients was
larger in the intervention group (54%) than in the usual-care group (42%) and (2) the proportion of
participants living alone was larger in the intervention group (39%) than in the usual-care group (29%).

TABLE 2 Recruitment and participation (number of patients) by site

Site
number

Screened
(n)

Eligible,
n (%)

Consented,
n (%)

Baseline
completed,
n (%)

Randomised,
n (%)

Assigned
intervention,
n (%)

Started
BT/PV,
n (%)

Finished
BT/PV,
n (%)

1 101 37 (37) 11 (30) 10 (91) 10 (91) 5 (50) 4 (80) 4 (100)

2 292 10 (3) 1 (10) 1 (100) 1 (100) 1 (100) 1 (100) 1 (100)

3 45 4 (9) 3 (75) 3 (100) 3 (100) 1 (33) 0 (0) 0 (0)

4 794 53 (7) 9 (17) 9 (100) 9 (100) 5 (56) 0 (0) 0 (0)

5 18 18 (100) 18 (100) 17 (94) 17 (94) 9 (53) 6 (67) 4 (67)

6 2 2 (100) 2 (100) 2 (100) 2 (100) 0 (0) 0 (0) 0 (0)

7 556 86 (15) 21 (24) 21 (100) 21 (100) 10 (48) 8 (80) 5 (63)

9 463 43 (9) 17 (40) 16 (94) 16 (94) 8 (50) 8 (100) 3 (38)

10 337 163 (48) 22 (13) 22 (100) 22 (100) 11 (50) 8 (73) 6 (75)

11 494 72 (15) 21 (29) 21 (100) 21 (100) 11 (52) 9 (82) 7 (78)

13 14 11 (79) 11 (100) 11 (100) 11 (100) 5 (45) 3 (60) 1 (33)

15 35 8 (23) 6 (75) 6 (100) 6 (100) 3 (50) 3 (100) 1 (33)

16 165 39 (24) 12 (31) 11 (92) 11 (92) 5 (45) 5 (100) 3 (60)

17 176 16 (9) 7 (44) 7 (100) 7 (100) 5 (71) 4 (80) 3 (75)

Total 3492 562 (16) 161 (29) 157 (98) 157 (98) 79 (50) 59 (75) 38 (64)

BT/PV, bladder training/prompted voiding.
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FIGURE 2 Participant recruitment chart.
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The usual-care group and intervention group participants were similar in most clinical and stroke-
related characteristics at baseline, as shown in Table 4, with the notable exception of the median
Barthel score, with the intervention group (median score of 6.5) being more functionally independent
than the usual-care group (median score of 4).

TABLE 3 Baseline participant characteristics and demographics by group

Characteristic

Trial group

All (N= 157)Usual care (N= 78) Intervention (N= 79)

Age (years), median (IQR) 76.5 (66–85) 77 (66–84) 77 (66–84)

Sex, n (%)

Female 33 (42.3) 43 (54.4) 76 (48.4)

Ethnicity, n (%)

White 64 (82.1) 67 (84.8) 131 (83.4)

Asian 5 (6.4) 6 (7.6) 11 (7.0)

Black: Caribbean 2 (2.6) 2 (2.5) 4 (2.5)

Black: African 3 (3.8) 2 (2.5) 5 (3.2)

Mixed 0 (0.0) 1 (1.3) 1 (0.6)

Other 4 (5.1) 1 (1.3) 5 (3.2)

Living accommodation, n (%)

House 49 (62.8) 47 (59.5) 96 (61.1)

Flat 15 (19.2) 12 (15.2) 27 (17.2)

Sheltered housing 1 (1.3) 2 (2.5) 3 (1.9)

Residential home 2 (2.6) 0 (0.0) 2 (1.3)

Nursing home 1 (1.3) 2 (2.5) 3 (1.9)

Other 10 (12.8) 16 (20.3) 26 (16.6)

Living situation, n (%)

Alone 22 (29.3) 30 (39.5) 52 (34.4)

Partner 40 (53.3) 35 (46.1) 75 (49.7)

Relative/friend 12 (16.0) 11 (14.5) 23 (15.2)

Other 1 (1.3) 0 (0.0) 1 (0.7)

Values do not sum to totals due to missing observations.

TABLE 4 Baseline participant clinical and stroke characteristics by group

Characteristic

Trial group

All (N= 157)Usual care (N= 78) Intervention (N= 79)

Type of stroke, n (%)

Ischaemic infarct 62 (80.5) 65 (82.3) 127 (81.4)

PICH 12 (15.6) 12 (15.2) 24 (15.4)

Other 3 (3.9) 2 (2.5) 5 (3.2)

Verbal responses at admission, n (%)

None 9 (11.5) 8 (10.1) 17 (10.8)

Incomprehensible 6 (7.7) 5 (6.3) 11 (7.0)
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TABLE 4 Baseline participant clinical and stroke characteristics by group (continued )

Characteristic

Trial group

All (N= 157)Usual care (N= 78) Intervention (N= 79)

Inappropriate 14 (17.9) 8 (10.1) 22 (14.0)

Confused 15 (19.2) 22 (27.8) 37 (23.6)

Orientated 29 (37.2) 31 (39.2) 60 (38.2)

Not recorded 5 (6.4) 5 (6.3) 10 (6.4)

OCSP classification reported, n (%)

TACS 18 (24.3) 15 (19.0) 33 (21.6)

PACS 16 (21.6) 18 (22.8) 34 (22.2)

POCS 3 (4.1) 7 (8.9) 10 (6.5)

LACS 9 (12.2) 12 (15.2) 21 (13.7)

Not recorded 28 (37.8) 27 (34.2) 55 (35.9)

Side of body, n (%)

Left 39 (50.0) 37 (46.8) 76 (48.4)

Right 31 (39.7) 33 (41.8) 64 (40.8)

Both 5 (6.4) 3 (3.8) 8 (5.1)

Neither 3 (3.8) 6 (7.6) 9 (5.7)

NIHSS score, mean (SD) 11.0 (7.62) 9.9 (6.00) 10.5 (6.86)

Comorbidities, n (%)

None 5 (6.4) 3 (3.8) 8 (5.1)

One 12 (15.4) 17 (21.5) 29 (18.5)

Two or more 61 (78.2) 59 (74.7) 120 (76.4)

Pre-stroke mRS, n (%)

Fit and well 34 (43.6) 30 (38.0) 64 (40.8)

No significant disability 22 (28.2) 19 (24.1) 41 (26.1)

Slight disability 4 (5.1) 9 (11.4) 13 (8.3)

Moderate disability 12 (15.4) 11 (13.9) 23 (14.6)

Moderately severe disability 5 (6.4) 9 (11.4) 14 (8.9)

Severe disability 1 (1.3) 1 (1.3) 2 (1.3)

Pre-stroke dichotomised mRS, n (%)

Moderate to severe 18 (23.1) 21 (26.6) 39 (24.8)

Barthel score, median (IQR) 4 (2–9) 6.5 (2–12) 5 (2–11)

6-CIT total score, median (IQR) 7 (2–16) 7 (2–10) 7 (2–13)

Cognitively impaired based on 6-CIT, n (%)

Yes 28 (52.8) 30 (56.6) 58 (54.7)

Baseline EQ-5D-5L VAS score, mean (SD) 53.4 (23.49) 49.6 (24.35) 51.4 (23.94)

LACS, lacunar stroke; OCSP, Oxfordshire Community Stroke Project; PACS, partial anterior circulations stroke;
PICH, primary intracerebral haemorrhage; POCS, posterior circulation stroke; TACH, total anterior circulation stroke;
VAS, visual analogue scale.

Note
Values do not sum to totals due to missing observations.
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The usual-care group and intervention group participants were similar in most incontinence characteristics
at baseline, as shown in Table 5, apart from pre-stroke use of incontinence pads. A larger proportion of the
intervention group (34%) than of the usual-care group (23%) were reliant on incontinence pads pre stroke.

Table 6 presents the number of participants with IUCs at baseline, where they were catheterised and the
reason why they were catheterised. It is of note that a larger proportion of participants were catheterised
because of retention of urine in the usual-care group (80%) than in the intervention group (64%).

Table 7 shows the ICIQ-UI-SF total scores at each time point they were collected, with the catheterised
patients excluded, and then included with the maximum possible score. With catheterised participants
excluded from the calculation of ICIQ-SF total, the usual-care and intervention groups were balanced at
baseline. The score for each group decreased at each subsequent time point, with the usual-care group
performing better than the intervention group at both the 3- and 6-month time points. In both scenarios,
with catheterised participants excluded from the calculation of the ICIQ-UI-SF total, and with catheterised
patients given the maximum score on the ICIQ-UI-SF total score, the intervention and usual-care groups
were balanced at baseline, and the group with the better score switched from the intervention group at

TABLE 5 Baseline participant incontinence characteristics by group

Characteristic

Trial group, n (%)

All (N= 157), n (%)Usual care (N= 78) Intervention (N= 79)

Pre-stroke catheter

Yes 0 (0.0) 0 (0.0) 0 (0.0)

Not known 4 (5.3) 2 (2.5) 6 (3.9)

Baseline catheter

Yes 25 (33.3) 23 (29.5) 48 (31.4)

Pre-stroke pad use

Yes 18 (23.1) 27 (34.2) 45 (28.7)

Not known 7 (9.0) 3 (3.8) 10 (6.4)

Baseline pad use

Yes 54 (70.1) 55 (72.4) 109 (71.2)

Pre-stroke uridom or similar

Yes 1 (1.3) 2 (2.6) 3 (1.9)

Not known 5 (6.6) 2 (2.6) 7 (4.5)

Baseline uridom or similar

Yes 7 (9.2) 5 (6.7) 12 (7.9)

Baseline other incontinence aid

Yes 2 (2.8) 3 (4.3) 5 (3.6)

Type of incontinence

Stress only 0 (0.0) 0 (0.0) 0 (0.0)

Urge only 20 (25.6) 23 (29.1) 43 (27.4)

Mixed 18 (23.1) 20 (25.3) 38 (24.2)

Unclear 15 (19.2) 13 (16.5) 28 (17.8)

Catheterised 25 (32.1) 23 (29.1) 48 (30.6)
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3 months to the usual-care group at 6 months. The most improvement occurred between baseline and
discharge, with reductions of > 4 points in all total scores from baseline and the intervention group
showing the most improvement during the period.

Internal pilot

During the internal pilot, the target of a minimum of 225 participants recruited was not met, largely
because only seven sites, rather than the planned 18, contributed participants during the period and
because of difficulties with opening sites. By the end of September 2019, a total of 32 participants
had been randomised. Following a monitoring meeting with the HTA programme in November 2019,

TABLE 6 Participants catheterised at baseline by group

Characteristic

Trial group, n (%)

All (N= 48), n (%)Usual care (N= 25) Intervention (N= 23)

Where catheterised

Accident and emergency 2 (8.0) 3 (13.0) 5 (10.4)

Acute admission unit 2 (8.0) 2 (8.7) 4 (8.3)

Stroke unit 13 (52.0) 13 (56.5) 26 (56.2)

Other 6 (24.0) 3 (13.0) 9 (18.8)

Not documented 2 (8.0) 2 (8.7) 4 (8.3)

Reason catheteriseda

Retention of urine 20 (80.0) 14 (63.6) 34 (72.3)

Intake/output measurement 2 (8.0) 3 (13.6) 5 (10.6)

Other 1 (4.0) 2 (9.1) 3 (6.4)

Not documented 2 (8.0) 3 (13.6) 5 (10.6)

a Values for intervention do not sum to totals due to one missing observation.

TABLE 7 The ICIQ-UI-SF scores by group

Time point

ICIQ-UI-SF total score, mean (SD) [n]

Usual care (N= 78) Intervention (N= 79) All (N= 157)

Catheterised participants excluded

Baseline 14.2 (4.77) [53] 14.3 (4.21) [56] 14.3 (4.47) [109]

Discharge 8.0 (7.08) [42] 8.7 (6.40) [50] 8.4 (6.69) [92]

3 months 7.2 (6.64) [44] 7.8 (7.20) [34] 7.4 (6.85) [78]

6 months 6.3 (6.12) [40] 7.5 (7.23) [39] 6.9 (6.67) [79]

Catheterised participants given maximum score

Baseline 16.4 (5.04) [78] 16.3 (4.67) [79] 16.3 (4.84) [157]

Discharge 11.1 (8.30) [55] 10.4 (7.31) [58] 10.8 (7.78) [113]

3 months 9.1 (7.81) [51] 8.1 (7.43) [35] 8.7 (7.62) [86]

6 months 7.9 (7.41) [45] 8.5 (7.80) [42] 8.2 (7.56) [87]

DOI: 10.3310/EFTV1270 Health Technology Assessment 2022 Vol. 26 No. 31

Copyright © 2022 Watkins et al. This work was produced by Watkins et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

21



rather than terminating the trial, the HTA programme allowed recruitment to continue for another
3 months (January–March 2020) to enable a clearer assessment of whether or not recruitment could
be improved by implementing of a number of strategies in the seven established sites, as described in
Brief account of the trial.

Two of the seven original established sites were closed, one on 4 December 2019 and one on
20 December 2019, because of difficulties identifying suitable participants and being able to deliver
the intervention in a systematic way owing to staff shortages. The other five established sites
continued to recruit, as did the later-opening sites.

In relation to contamination assessment, the analysis of both the usual-care group participants and
the pre-implementation case-note review patients showed similar very low levels of structured voiding
but some level of appropriate care (which included TWOCs). There was a strategy for minimising
IUC in the acute phase unless clinically justifiable among a substantial percentage of the usual-care
group participants (3/6; 50%), but, given the very small numbers, this was not inconsistent with the
percentage observed among the pre-implementation case-note review patients (21/65; 32%). However,
there was very little evidence of a comprehensive continence assessment being performed on usual-
care participants, and it did not progress to a tailored treatment plan in any usual-care participants;
this was consistent with the prevalence observed in the pre-implementation case-note review patients.

The conclusion of the internal pilot, therefore, was that there was no evidence of contamination of the
usual-care group with the key components of the SVP intervention.

Trial findings: data completeness at follow-up

The results presented in this section and onwards relate to all follow-up data available at 3 or 6 months
post randomisation.

At the primary time point of 3 months, of the 157 randomised participants, 94 (59%) returned a follow-up
questionnaire, 18 (11%) had died and 16 (10%) had withdrawn from the trial. However, only 86 provided
primary outcome data, so the percentage of missing primary outcome data was very high (45%).

When comparing the groups at 3 months, of the 94 returned questionnaires, 56 (60%) were from the
usual-care group and 38 (40%) were from the intervention group. Four (5%) participants in the usual-care
group and 12 (15%) participants in the intervention group withdrew, and there were 10 (13%) non-
responders in the usual-care group and 19 (24%) non-responders in the intervention group at 3 months.

Overall, there was a substantial difference in missing data rates between the usual-care and intervention
groups for the primary outcome (ICIQ-UI-SF at 3 months), with primary outcome data for only 35 out of
79 (44%) participants in the intervention group, compared with 51 out of 78 (65%) participants in the
usual-care group. There was, therefore, strong evidence of differential percentages for missing primary
outcome data in the two groups (p = 0.008; chi-squared test).

At 6 months, 46 (59%) participants from the usual-care group and 46 (58%) participants from the
intervention group returned the questionnaire. Although the number of missing primary outcome data
was more balanced between the groups at 6 months, it continued to be very large (Table 8).

TABLE 8 Missing primary outcome data at 3 and 6 months by group

Time point

Trial group, n (%)
Test of proportions
(chi-squared test)Usual care (N= 78) Intervention (N= 79)

3 months 27 (34.6) 44 (55.7) p = 0.008

6 months 33 (42.3) 37 (46.8) p = 0.57

RESULTS
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Figures 3 and 4 show the number of participants who returned and the number of participants who did not
return their questionnaires by the relevant follow-up time point, and the numbers of deaths and withdrawals
from the study. Figure 3 covers the period between September 2019 and June 2020, and Figure 4 covers
the period between December 2019 and September 2020. The last 3-month questionnaire was received
on 16 June 2020 and the last 6-month questionnaire was received on 22 September 2020. However, in
March 2020, new participant recruitment to the trial had to be paused because of the COVID-19 pandemic.
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FIGURE 3 Count in each follow-up category by 3-month questionnaire due date.
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FIGURE 4 Count in each follow-up category by 6-month questionnaire due date, excluding 3-month participant
deaths/withdrawals.
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Brief account of the trial

To provide context for the results on recruitment, participant flow and site opening, this section
summarises the background of the trial and how it developed.

The initial trial protocol was written on 5 January 2018, and ethics and HRA approvals were granted
by early April 2018 in preparation for the initiation of funding in May 2018 and for recruitment to
start in July 2018. However, owing to internal delays, although the trial protocol was updated on
4 June 2018, ethics approval for changes was not obtained until late 2018.

Even after HRA and ethics approvals had been obtained, the trial had a difficult start, with aspects of
the design being unpopular with prospective sites, which was evident from verbal feedback during site
visits and from e-mail correspondence.

The trial opened to recruitment in June 2019, with the first participant recruited on 13 June 2019.

Implementing the trial with IPR required actions aimed at minimising the potential contamination,
which was recognised as a risk because participants in both trial groups were treated in the same
stroke unit. Specific points of concern and relevant mitigating actions are as follows:

l The number of patients identified as having an episode of UI within the first 72 hours after
admission to the stroke unit was smaller than anticipated.
Actions – sites were informed that patients who were self-caring and mobile often dealt with
incontinence in secret because they feel embarrassed. Many of these patients resigned themselves
to incontinence, thinking that it was inevitable following a stroke or because of their age. For these
patients, it was not possible to detect the presence of UI from fluid balance charts or case notes,
and active case finding was required. We asked stroke unit staff to have a sensitive conversation
with these patients, including asking them if they were affected by UI.

l Issues around palliative care.
Some eligible patients thought that they were at the end of their life and did not want to consider
participating in research.
Actions – the preference was for most patients to be recruited within the 96-hour period after
admission. It was made clear to sites that patients could be consented after this period to give them
more time to come to terms with their situation.
Sites were not recruiting participants because they were classed as ‘palliative’.
Actions – sites were advised to consider patients classed as ‘palliative’ very carefully; such patients
could live for a substantial time, and improving continence might be a reasonable and achievable
goal for these patients, with the potential to improve their QoL.

l Suggested 96-hour time window for consenting participants.
Sites found it difficult to obtain consent/assent within the suggested 96-hour window, especially
when personal consultees were involved.
Actions – the related documentation (ethics application and protocol) was written with some
flexibility and notes that ‘informed consent will be made within 96 hours of admission to the stroke
unit in the majority of cases’. Sites were informed that there would be occasions when recruitment
within 96 hours of admission would not be possible and so patients could be consented after
this period.
We amended the inclusion criterion for level of consciousness to allow patients who improved
within the first 14 days after admission to the stroke unit to be considered and approached.
The revised inclusion criterion (protocol inclusion criteria, section 4.2)1 was changed to ‘conscious:
“Alert” or “Not alert but arousable” (NIHSS Point 1A score of 0 or 1) on the NIHSS within 14 days of
admission to the stroke unit. Note that patients must be recruited within 72 hours of meeting this
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criterion wherever possible.’ These patients were still required to meet the remaining inclusion
criteria within 72 hours of admission to the stroke unit. This change was submitted for approval on
30 August 2019, and Wales REC 5 approved this amendment on 27 September 2019.

l Using a personal/nominated consultee.
In some cases, it was difficult to co-ordinate timing so that the study champion or CRN research
nurse and potential personal consultees were at the unit at the same time.
Actions – we advised sites to send the personal consultee information leaflet and consultee letter of
invitation to potential personal consultees in advance to allow them time to consider these before
they visited. If they were willing to provide consultee consent for their relative to take part, they
could sign the consent form when they visited.
Sites were unclear when it was appropriate to use a nominated consultee if no personal consultee
(family member or friend) was available.
Actions – we had approval from the REC to include a nominated consultee if no personal consultee
(family member or friend) was available. Following consultation with the REC and our PCPI groups,
we updated our advice to sites, asking them to consider this option if no personal consultee could
be identified within 4 days of the patient being admitted to hospital.

l Staff training.
We anticipated that sites would begin to recruit participants following the ‘intervention training’
session; however, although two or three intervention training sessions could take place at a site in
1 day, this was not enough to enable sufficient numbers of the stroke unit team to be trained to
deliver the intervention immediately. We adopted a ‘train-the-trainer’ approach, and sites started to
screen/recruit only once the study champion had undertaken further training sessions with stroke
unit staff. This often took several weeks.
Actions – we asked sites to ensure that all staff were trained within 4 weeks of the intervention
training session.

l Low staffing levels.
Some sites that initially had staff capacity to take part saw a reduction in staffing levels following
the green-light letter. This required the study champion to identify and train further staff to
deliver the intervention. In addition, there were low staffing levels in the summer months owing
to holiday leave. Nine sites were unable to continue in the trial owing to inadequate staffing levels.
This affected the original internal pilot period, but was less of an issue afterwards.
Action – after summer 2019, some of these issues were resolved. Two sites that had particular
issues with staff shortages were closed and replaced.

In total, 17 sites participated in the study: 14 sites recruited at least one participant and three sites
were in the set-up stage only. Participant recruitment during the extension to the internal pilot
progressed much better towards the target of 63 participants in 3 months in the original sites.
Capacity and capability approval was obtained from 12 sites, and 11 of these recruited participants.
Two of the original seven established sites had difficulties identifying suitable participants and being
able to deliver the intervention in a systematic way owing to staff shortages and, in some instances,
non-engagement with the delivery. One of sites was closed on 4 December 2019 and the other was
closed on 20 December 2019. Recruitment continued in the remaining five established sites and in a
further 10 sites that started recruitment later.

During March 2020, recruitment slowed because of the onset of the COVID-19 pandemic. In early
March, it became very clear that COVID-19 was dominating resources, and sites started to report
that they were unable to support further recruitment to and activities for the ICONS-II trial. Many
staff designated as study champions were reallocated to frontline services, and CRN staff (as per
HRA guidance) were prioritising recruitment to COVID-19 studies. The final patient was recruited on
16 March 2020. By 26 March 2020, none of the ICONS-II trial sites was conducting study activities.
On this date, we contacted all sites with a formal notification of a pause to study activities due to the
impingement to safety measures. At this point, 157 participants had been recruited.
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In autumn 2020, we considered the possibility of restarting the trial and completed the reanalysis
of the data on fidelity to usual care, assessing the degree of contamination. We concluded that the
level of contamination of the usual-care group with the key components of the SVP intervention
was much lower than the conservative 25% on which the original sample size had been based.
Furthermore, we concluded that the impact of contamination of the usual-care group on the
treatment effect was unlikely to be > 10%. However, recruiting the required number of participants
(≥ 564 further participants, although the number varied depending on the assumptions made) after
resuming the trial was unfeasible within the time frame and remaining budget and in the light of the
ongoing COVID-19 situation. Moreover, the trial had high and potentially differential rates of missing
primary outcome data between the intervention and usual-care groups (56% vs. 35%, respectively).
It was also observed that the length of hospital stay in this study was much shorter than that in the
cluster-randomised feasibility trial, ICONS-I. The overall median length of stay (IQR) in the stroke
unit was 27 (16–45) days in the ICONS-II trial and 47 (30–68) days in the ICONS-I feasibility trial.
It was concluded that a purely hospital-based intervention would not provide a patient with a sufficient
amount of the SVP to be effective in managing incontinence; a minimum of 6 weeks is recommended
for a bladder training programme.62

Over the course of the study, the trial team identified various barriers that contributed to the
difficulties experienced. Several were suspected potential barriers, but these suspicions were not
supported by evidence until after recruitment started:

l Study champions were required at each site for implementation and support. There were delays in
identifying and appointing these study champions.

l Staff were concerned that patients might see a difference in care, with concerns centred around
intervention participants getting ‘better treatment’.

l Staff were concerned about the extra work/paperwork required (in the context of large numbers
of vacancies).

l Managing staff rotation was more complicated when seeking to maintain levels of intervention staff.
l Staff had difficulty grasping issues of contamination, and the need for toileting of intervention

participants to be undertaken by intervention-trained staff.
l There was poor completion of paperwork.

Trial findings: primary outcome analysis

The study did not recruit a sufficient number of participants, with only 157 (15%) participants
recruited out of the target 1024. Only 11% (86 of the target 818) of the target primary outcome
measures were available, and they were not balanced between the intervention and usual-care groups.

The results reported are for the intention-to-treat complete-case analysis. For the primary outcome,
at 3 months, there were 51 observations in the usual-care group and 35 observations in the intervention
group. The results of the primary outcome are shown in Table 9. Participants allocated to the intervention
group had a lower ICIQ-UI-SF score than those allocated to the usual-care group at 3 months post
randomisation: the mean (SD) ICIQ-UI-SF score at 3 months was 9.1 (7.8) in the usual-care group and
8.1 (7.4) in the intervention group (see Table 9). All comparisons must be interpreted with caution,
as they are highly imprecise owing to the small numbers of participants.

The assumptions of the model were checked and considered to be reasonably satisfied. The model was
also supported by Hausman’s specification test (p = 0.80).
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Trial findings: secondary outcome analyses

ICIQ-UI-SF score at 6 months
At the 6-month follow-up, 45 participants in the usual-care group and 42 participants in the
intervention group had their ICIQ-UI-SF score measured. The results of the modelling with site
as a random effect are shown in Table 9. The number of recruiting sites was 14. At 6 months,
participants allocated to the intervention group had a higher ICIQ-UI-SF score than those allocated
to the usual-care group, although the difference was smaller than the difference at 3 months: the mean
(SD) ICIQ-UI-SF score was 7.9 (7.4) in the usual-care group and 8.5 (7.8) in the intervention group.

IQoL score
The results of linear regression modelling of the mean differences between the intervention
and usual-care groups for transformed IQoL score at 3 and 6 months are shown in Table 9. The
intervention group had lower IQoL scores than the usual-care group at both follow-up time points,
with higher IQoL scores indicating better QoL.

Sensitivity analysis of ICIQ-UI-SF and IQoL scores
A sensitivity analysis was conducted on the ICIQ-UI-SF results because of the change in effect from
3 to 6 months noted in the main analysis, with the intervention group having a lower ICIQ-UI-SF
score at 3 months and the usual-care group having a lower score at 6 months. As the cohorts of
participants who returned the questionnaire at 6 months and at 3 months were different in the
main analysis (16 had an ICIQ-UI-SF at 3 months but not at 6 months, and 17 had an ICIQ-UI-SF
at 6 months but not at 3 months), a complete-case analysis was conducted, restricting the analysed
participants to those who had a calculable ICIQ-UI-SF at baseline and at 3 and 6 months. A total of
70 participants were analysed (usual care, n = 40; intervention, n = 30) using random-effects modelling
adjusted for baseline. There was a mean difference of 0.1 [95% confidence interval (CI) –3.1 to 3.3]
and 0.2 (95% CI –3.0 to 3.4) at 3 and 6 months, respectively, showing that the usual-care group had
a marginally lower score at both time points. Further details can be found in Tables 10 and 11.

The sensitivity analysis results confirmed that the improvement in ICIQ-UI-SF score at 3 months in
the intervention group should be interpreted cautiously and with various factors taken into account,
including those that contributed to the very high attrition rate.

TABLE 9 The ICIQ-UI-SF and IQoL scores for the usual-care and intervention groups at both follow-up time points,
and results of random-effects modelling

Outcome

Mean (SD) value [n] Mean difference between
intervention and usual-care
groups (95% CI)Usual-care group Intervention group

ICIQ-UI-SF score

3 months 9.1 (7.8) [51] 8.1 (7.4) [35] –1.4 (–4.4 to 1.7)a

6 months 7.9 (7.4) [45] 8.5 (7.8) [42] 0.7 (–2.0 to 3.4)a

IQoL score

3 months 80.8 (21.9) [36] 78.4 (27.0) [25] –2.4 (–14.4 to 9.7)

6 months 83.9 (18.1) [29] 82.4 (22.1) [30] –2.5 (–12.1 to 7.2)

CI, confidence interval.
a Adjusted for baseline ICIQ-UI-SF score (fixed effect).

Note
Site included as a random effect in each model.
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Number of days with an indwelling urinary catheter in situ and number of participants
with an indwelling urinary catheter
The number of days with an IUC in situ and the number of participants with an IUC at each time
point are presented using descriptive statistics [median (IQR) and frequencies (%), respectively]
by trial group.

The median (IQR) of the number of days with an IUC in situ, with corresponding number of
participants with an IUC at each time point, is shown in Table 12. The table also provides the median
number of IUC days, calculated as the number of patients with a catheter multiplied by the median
number of days.

The median number of days with an IUC was smaller in the intervention group than in the usual-care
group at all follow-up time points. Owing to the small sample size, the number of catheter-days by
discharge and by 3 and 6 months are presented as summary statistics only. The median number of IUC
days was smaller in the intervention group than in the usual-care group for all three time points.

The number of participants with an IUC was smaller in the intervention group than in the usual-care
group at all follow-up time points. The frequencies (percentage of trial group responders at those time
points) are presented in Table 13.

TABLE 11 The ICIQ-UI-SF scores by group if baseline, 3-month and 6-month ICIQ-UI-SF scores were calculable

Outcome

Trial group, mean (SD) [n]
All (N= 157),
mean (SD) [n]Usual care (N= 78) Intervention (N= 79)

ICIQ-UI-SF total score, with catheterised participants taken as maximum score

ICIQ-UI-SF score at baseline 15.8 (5.85) [40] 16.6 (4.13) [30] 16.1 (5.16) [70]

ICIQ-UI-SF score at discharge 9.8 (8.27) [29] 9.9 (7.69) [22] 9.8 (7.94) [51]

ICIQ-UI score at 3 months 8.3 (7.69) [40] 8.4 (7.23) [30] 8.3 (7.44) [70]

ICIQ-UI score at 6 months 8.0 (7.34) [40] 8.8 (7.60) [30] 8.3 (7.41) [70]

TABLE 10 Sensitivity analysis results for ICIQ-UI-SF and IQoL score at both
follow-up time points

Outcome
Mean difference between intervention
and usual-care groups (95% CI)

ICIQ-UI-SF score

3 months 0.1 (–3.13 to 3.33)a

6 months 0.2 (–2.97 to 3.42)a

Transformed IQoL score

3 months –9.0 (–23.74 to 5.71)

6 months –5.9 (–17.56 to 5.70)

a Adjusted for baseline ICIQ-UI-SF score (fixed effect).

Note
Site included as a random effect in each model.
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In the analysis of differences between the two groups, the odds that an IUC was present during a stay
in the stroke unit were < 1 for the intervention group, although the 95% CI includes 1 [odds ratio (OR)
0.55, 95% CI 0.27 to 1.12].

Details of other secondary outcome analyses are given in Appendix 2, Tables 22–30: Table 22 presents
results for stress incontinence, Table 23 presents results for urge incontinence, Tables 24–27 present
results for the number of UTIs, Table 28 presents results related to the number of falls, Table 29 relates
to the total Barthel score and Table 30 relates to the number of deaths. The results of secondary
outcomes are summarised in Appendix 2, Table 31.

Process evaluation

Fidelity to the intervention
On admission to the stroke unit, 21 (27%) of the intervention group participants had an IUC inserted
within 72 hours, with only one (4%) participant undergoing a TWOC within 72 hours of admission.

Baseline continence (IUC vs. incontinent) was determined prior to participants being randomised into
the trial. Of those participants with an IUC on admission, two had a successful TWOC prior to being
randomised and were categorised as ‘incontinent’ at baseline. This gave a total of 56 (71%) incontinent
participants and 23 (29%) participants with an IUC at baseline.

TABLE 13 Participants with an IUC

Trial group

Participants, n (%)

During stay in stroke unit Discharge to 3 months 3–6 months

Usual care 34 (51) 11 (20) 7 (15)

Intervention 25 (36) 3 (8) 4 (9)

TABLE 12 Number of days with an IUC in situ, with corresponding number of observations at each time point

Statistic

Time point

During stay in stroke unit Discharge to 3 months 3–6 months

Usual care

Median (IQR) 15.5 (9–28) 46 (28–68) 90 (39–99)

Range 1–70 14–78 39–99

Number of observations 34 6 3

Median number of catheter-days 527 276 270

Intervention

Median (IQR) 14.5 (10–20) 7 (4–19) 45 (3–91)

Range 1–56 4–19 3–91

Number of observationsa 24 3 3

Median number of catheter-days 348 21 135

a One participant who was catheterised was not included in the sample, as there was no record of time
of catheterisation.
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Among those incontinent at baseline, eight (14%) were not eligible for the SVP following an assessment
over a minimum period of 3 days via a continence assessment and 3-day diary (included in ‘n = 12 not
eligible for SVP’ in Figure 5); a further four participants’ eligibility for SVP was unclear. Of the remaining
48 intervention group participants eligible or potentially eligible for the SVP, only 39 (87%) commenced
a SVP. An additional six participants commenced a SVP despite apparently being ineligible. A total
of 45 participants therefore commenced a SVP, of whom 35 were known to be eligible. Of those
35 participants, 21 (60%) were allocated to a SVP and 14 (40%) were allocated to bladder training.

Of the 23 participants with an IUC at baseline, 15 had a successful TWOC, of whom only 7 (47%)
subsequently completed a continence assessment and 3-day diary and were found to be incontinent.
One participant had an unsuccessful TWOC and three did not have a TWOC prior to discharge
(although one was recorded as continent at discharge and so is assumed to have had an undocumented
but successful TWOC prior to discharge).

Two of the 56 participants classified as incontinent at baseline were catheterised post randomisation.
Neither participant had a documented TWOC; both were discharged with the IUC in situ.

Table 14 summarises the results, along with the number of IUC insertions, for those catheterised at baseline.

TABLE 14 Summary of outcomes relating to TWOCs and IUC insertions

Outcome n (%)

Intervention group participants

Presence of IUC within 72 hours of admission

Yes, ≤ 72 hours 21 (27)

≥ 72 hours 4 (5)

Yes, unknown 1 (1)

No, IUC 53 (67)

Total 79 (100)

TWOC within 72 hours of admission

≤ 72 hours 1 (4)

> 72 hours 20 (80)

Missing 4 (16)

Total 25 (100)

Participants catheterised at baseline

TWOC outcome

Number of successful TWOCs 15 (65)

Number of unsuccessful TWOCs 1 (4)

No evidence of a TWOC 7 (30)

Total 23 (100)

Number of IUC insertions

One 20 (87)

Two 3 (13)

Total 23 (100)

Number of days IUC inserted

Number 21

Range 3–43

Median (IQR) 14 (10–17)
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Eligibility criteria for entering a systematic voiding programme
We assumed that all of the participants who were incontinent at baseline, had the continence
assessment performed and had the 3-day diary completed were eligible to enter a SVP, unless they
were found to be continent.

Participants who were catheterised at baseline became eligible to enter a SVP if they were incontinent
after a successful TWOC. Following IUC removal, participants had to complete a 3-day bladder diary to
assess the pattern of UI and a continence assessment to determine the type of UI.

Of the 79 participants allocated to the intervention group, 51 (65%) were eligible to enter the SVP.
However, only 35 out of 79 (44%) participants were put on a treatment regime (Figure 5).

The main documented reasons for ineligibility for a SVP in both the catheterised participants and those
incontinent at baseline were participants being continent, catheterised or discharged early. Participants
discharged within 4 days of being randomised were not put on a SVP.

A summary of the reasons why participants were ineligible for a SVP is presented in Table 15.

A total of 35 (44%) of the intervention group participants and 35 (69%) participants eligible for a SVP
were put on a treatment regime.

Of the 16 (31%) participants who did not commence a SVP, the majority (n = 15; 94%) had a
recommended initial treatment plan documented. However, the reason why a treatment regime was
not instituted was recorded for only 7 of these 15 patients. One participant was continent, three were
discharged early and three remained in hospital when the trial was paused in March 2020 owing to the
COVID-19 pandemic. Further details of these 15 participants can be found in Appendix 3, Table 32.

Just over half of the participants recorded as commencing a SVP were recorded as commencing
the correct regime (n = 18; 51%), and only five (14%) participants were recorded as commencing a
treatment regime different from that they had been initially recommended (Table 16).

Known eligible for SVP
(n = 44)

Commenced SVP
(n = 28)

Commenced
SVP

(n = 4)

Commenced
SVP

(n = 4)

Commenced SVP
(n = 2)

Known eligible for SVP
(n = 7)

Commenced SVP
(n = 7)

Allocated to the
intervention group

(n = 79)

Incontinent at baseline
(n = 56)

Catheterised at baseline
(n = 23)

TWOC successful
(n = 15)

TWOC unsuccessful
(n = 1)

• Catheterised, n = 1

No TWOC
(n = 7)

• Discharged, n = 1
• Continent, n = 1
• Unknown, n = 2
• Catheterised
    throughout, n = 3

• Continent, n = 1
• IUC reinserted, n = 1
• Discharged, n = 5
• COVID-19 pandemic, n = 1
• Unknown, n = 4

Not eligible for SVP
(n = 12)

• Continent, n = 1
• Discharged, n = 3
• COVID-19 pandemic, n = 3
• Unknown, n = 9

Excluded
(n = 16)

Not eligible for SVP
(n = 8)

• Discharged, n = 1
• Continent, n = 2
• Unknown, n = 3
• IUC throughout, n = 1
• Urge incontinence, n = 1

FIGURE 5 Flow of intervention group participants through the ICONS-II trial intervention.
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Documented reasons why participants changed from prompted voiding to bladder training were
participants being aware of the need to void (n = 2), being able to have some control over their bladder
(n = 1) and not having the 3-day diary properly completed (n = 1). Reasons why participants changed
from bladder training to prompted voiding were not documented.

TABLE 16 Eligible participants who entered a SVP

Participant regime n/N (%)

Eligible for SVP 51/79 (65)

SVP commenced 35/51 (69)

SVP not commenced 16/51 (31)

Initial treatment plan 15/16 (94)

Unknown 1/16 (6)

Allocated to correct regime 18/35 (51)

PV 12/18 (67)

BT 6/18 (33)

Allocated to incorrect regime 5/35 (14)

PV 1/5 (20)

BT 4/5 (80)

Unknown 12/35 (34)

Missing 6-CIT 11/12 (92)

Started on PV 8/11 (73)

Started on BT 3/11 (27)

Missing frequency of leak 1/12 (8)

Started on BT 1/12 (8)

BT, bladder training; PV, prompted voiding.

TABLE 15 Eligible participants for SVP and reasons for ineligibility overall and by baseline status

Participant status
Incontinent
participants, n/N (%)

Catheterised
participants, n/N (%) Total, n/N (%)

Baseline status 56/79 (71) 23/79 (29) 79/159 (50)

Eligible for SVP 44/56 (79) 7/23 (30) 51/79 (65)

Ineligible for SVP 12/56 (21) 16/23 (70) 28/79 (35)

Reason ineligible for SVP

Continent 1 3 4

Functional UI 1 1

Catheterised throughout 5 5

IUC reinserted 1 1

Discharged 5 2 7

COVID-19 pandemic 1 1

Unknown 4 5 9
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For 12 (34%) participants, it was not possible to determine whether or not the correct regime had been
started. Eleven of these participants could not communicate either verbally or in writing and, therefore, the
6-CIT could not be administered at baseline to determine whether or not they were cognitively impaired.

Daily clinical logs and weekly reviews
Forty-five participants randomised to the intervention group started a SVP. The ICONS-II trial clinical
staff were asked to complete daily logs to document the participants’ planned and actual toileting
activity, and to review, document and revise patients’ individualised treatment plan weekly. Clinical
staff also documented any ongoing continence event in a ‘log of ongoing continence events’.

A total of 42 (93%) participants had at least one daily clinical log. One participant’s route was changed
from prompted voiding to bladder training because of a significant cognitive and mobility improvement
and, therefore, had clinical logs recorded for both regimes. In total, there were 18 logs for bladder
training and 25 for prompted voiding.

The majority of the participants known to be eligible for the SVP (n = 32; 91%) and recorded as
commencing a treatment regime had at least one daily clinical log recorded. For four (8%) participants,
although they were eligible for the SVP, it was not possible to determine whether or not they had
commenced a SVP from the continence assessment or log of ongoing continence event forms because of
missing data; however, all of these participants had at least one clinical log. Six (21%) of the participants
ineligible for the SVP also had some clinical logs recorded. Five (83%) of these participants did not have
a 3-day diary, and the other had neither an initial recommended treatment plan nor a completed log of
ongoing continence events.

For each participant, we compared the number of daily logs with the number expected from the
other documentation. Participants were expected to have a daily log for each day they were on the
programme, including, potentially, both the first and the last day. Any documented suspensions from
the SVP were subtracted from the calculated duration of the programme. The resulting value was used
as an estimate of the upper bound of the actual number of days the participant was in the SVP.

Table 17 shows that a large proportion of the participants (n = 23; 72%) who were put on a treatment
regime and had at least one daily clinical log recorded also had the clinical logs reviewed for each
full week they spent on the programme. The majority of the nine participants who did not have a
weekly review of the clinical logs (n = 7; 78%) were on the programme for < 1 week. Two-thirds of
the participants (n = 21; 66%) had at least the expected number of weekly reviews, with five of the
remaining participants having one fewer review than expected.

TABLE 17 Number of weekly reviews by the number of days participants were on the SVP

Actual days on SVP

Number of weekly reviews (N= 42), n (%)

Total, n (%)0 1 2 3 4 5 6

< 7 10 1 1 12

7 to < 14 1 5 2 8

14 to < 21 1 5 2 8

21 to < 28 1 1 3 5

28 to < 35 1 1 2

35 to < 42 2 1 3 6

42 to < 49 1 1

49 to < 56 1 1

Total 12 (28) 8 (19) 9 (21) 8 (19) 2 (5) 3 (7) 1 (2) 43 (100)
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A summary of the daily clinical logs and weekly reviews is presented in Table 18. The median time
participants were in the programme was 14 (IQR 6–26) days, but they typically spent 3 (IQR 1–8)
fewer days than they should have on the programme. The median number of weekly reviews was
2 (IQR 1–3).

One participant should have been in the SVP for 88 days, but remained on the regime for only
22 days as they were not willing to continue the programme. This increased the range of the variable
‘days participants should have been in SVP’ from 1–68 to 1–84. However, the overall conclusions were
not affected.

TABLE 18 Summary of clinical logs and weekly reviews for participants
documented as starting SVP

Measure Value

Daily clinical logs

Number of logs (n)a 43

Days participants should have been in SVP

Range 1–84

Median (IQR) 25 (11–38)

Missing (n) 2

Actual days participants were in SVP

Range 1–53

Median (IQR) 14 (6–26)

Missing (n) 0

Difference

Range 0–62

Median (IQR) 3 (1–8)

Missing (n) 2

Weekly reviews

Expected number of weekly reviews

Range 0–12

Median (IQR) 2 (1–5)

Missing (n) 8

Actual number of weekly reviews

Range 1–6

Median (IQR) 2 (1–3)

Missing (n) 12

Difference

Range 0–11

Median (IQR) 1 (0–1)

Missing (n) 17

a One participant is included twice: once for bladder training and once for
prompted voiding.
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We did not perform a detailed analysis of the daily clinical logs owing to the early termination of
the trial.

Summary results of the key aspects of the systematic voiding programme
In terms of the core measures of fidelity, this section provides a summary of the data for the three key
aspects of the SVP:

i. A total of 6 out of 79 (6%) intervention group participants, or 6 out of 21 (29%) intervention
group participants known to be catheterised during the acute phase, met the criterion ‘presence
of a strategy for minimising indwelling urinary catheterisation in the acute phase unless clinically
justifiable (to relieve urinary retention or when fluid balance is critical)’. If clinically justifiable, the
presence of a strategy for review and removal (i.e. TWOCs) was required for the patient to meet
this criterion.

ii. None of the intervention group participants met the criterion ‘presence of a comprehensive
continence assessment [including history taking, urine dipstick examination, a mid-stream urine
specimen tested by microscopic examination, culture and sensitivity, and identification of the type
of UI (urge, stress, mixed or other)]’.

iii. A total of 12 out of 79 (15%) of the intervention group participants, or 11 out of 51 (22%) of the
intervention group participants known to be eligible to start a SVP, met the criterion ‘presence of a
tailored treatment plan including behavioural approaches (prompted voiding or bladder training)’.

None of the intervention group participants met all three key aspects of the SVP (i.e. all of criteria i–iii),
nor did any of those never catheterised (who would not be expected to have ‘documentation of a strategy
for minimizing IUC in the acute phase unless clinically justifiable’) meet both criterion ii and criterion iii.

There was some evidence of a strategy for minimising IUC in the acute phase unless clinically justifiable
and a tailored treatment plan among the intervention group participants. However, there was no
evidence that a comprehensive continence assessment had been performed, although we assume that
this was undertaken if participants started a SVP. For some of the participants who started a programme,
no continence assessment form was received by the CTU or the form had missing data.

Strategies to protect against contamination in the usual-care group
The success of strategies for minimising contamination (defined as providing all three key aspects
of the SVP to usual-care participants) was assessed using the data collected on the 78 participants
allocated to the usual-care group. In addition, we assessed baseline continence practice by conducting
a retrospective review of the case notes of 498 patients discharged from each unit in the 3 months
prior to commencement of screening patients for potential recruitment to the trial, that is the
‘pre-implementation period’.

Results: extent to which usual-care participants received the intervention

Extent to which ICONS-II trial staff provided toileting assistance to
usual-care participants
Measures of usual care, used as an indication of potential contamination, were described in Process
evaluation: measures for usual care only. However, owing to the early termination of the trial, difficulties
in obtaining robust data and a lack of concern regarding contamination as a result of looking at outcomes
on measures of contamination, we did not perform the analysis of the data collected.

The initial data extracted from the toileting data contained errors in the coding of the staff member
who provided toileting assistance to usual-care participants, and, as a result, the analysis is not
included in the report. Owing to difficulties with staff completing this information and coding the
information based on information entered, it was decided not to pursue the analysis of this, as the data
were deemed not sufficiently robust. However, the provision of toileting assistance by ICONS-II trial
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staff alone is unlikely to have a substantial impact, at least not on the delivery of a SVP, in the absence
of evidence that the usual-care participants received the components of the intervention covered in
Extent to which usual-care participants received the intervention.

Extent to which usual-care participants received the intervention
The results relating to the key aspects of the SVP were as follows:

i. Of the 78 usual-care group participants, 40 (51%) were recorded as having an IUC at some time
between admission to and discharge from the stroke unit. A total of 20 out of 78 (26%) usual-care
participants, or 20 out of 40 (50%) usual-care participants known to be catheterised at some time
post admission to the stroke unit, met the criterion ‘presence of a strategy for minimising indwelling
urinary catheterisation in the acute phase unless clinically justifiable (to relieve urinary retention
or when fluid balance is critical)’. If clinically justifiable, presence of a strategy for review and
removal (i.e. TWOCs) was required for the patient to be deemed to meet this criterion. The
individual items used in the algorithm for assessing the presence of a strategy for minimising
IUC in the acute phase (unless clinically justifiable) were the following: for 40 (51%) patients,
presence of an IUC was documented at any time between admission to and discharge from the
stroke unit; 37 (93%) of these patients had a documented reason, with the reason specified for
32 (86%) patients, of which 26 (70%) specified retention of urine and 6 (16%) specified measuring
input and output; the date when the IUC was inserted was available for 38 (95%) participants;
the documented evidence of a TWOC was available for 30 (75%) participants, and, for 19 (63%)
of those, the trial was successful.

ii. Of the 78 usual-care participants, 65 (83%) were documented as having been incontinent at some
time between admission to and discharge from the stroke unit. A total of 6 out of 78 (8%) usual-
care participants, or 6 out of 65 (9%) of those identified as incontinent at any time post admission
to the stroke unit, met the criterion ‘presence of a comprehensive continence assessment [including
continence history, diagnosis of UI (urge, stress, mixed or other), pattern of UI and assessment of
relevant comorbid conditions]’. The details of the individual items used in the algorithm for the
assessment of the presence of a comprehensive continence assessment for usual-care group participants
were the following: of the 65 patients with the presence of UI documented at any time between
admission to and discharge from the stroke unit, 41 (63%) had documented evidence of any clinical
investigations relating to UI, such as urinalysis or bladder scan; however, only 11 (17%) had documented
evidence of a current diagnosis of a type of UI (i.e. urge, stress, mixed or other); for 42 (65%), there
was documented evidence of the patient’s pattern of UI during this admission (e.g. how often they
were incontinent).

iii. None of the 78 participants met the criterion for presence of a tailored treatment plan including
behavioural approaches (specifically, a tailored voiding interval and evidence of review and adjustment).

None of the usual-care participants met all three key aspects of the SVP (i.e. all of criteria i–iii), and nor
did any of those never catheterised (who would not be expected to have ‘documentation of a strategy
for minimising IUC in the acute phase unless clinically justifiable’) meet both of criteria ii and iii.

Pre-implementation case-note review patients
Data for 498 pre-implementation case note review patients were collected. One patient had no data
(reason unknown), and another patient was identified as continent. Both were excluded from the
analysis. The results of the three key aspects of the SVP for the pre-implementation case-note review
patients for 496 reviews were as follows:

i. A total of 27 out of 496 (5%) the patients, or 27 out of 102 (26%) of those catheterised at any time
post admission to the stroke unit, met the criterion for presence of a strategy for minimising IUC in
the acute phase unless clinically justifiable (i.e. to relieve urinary retention or when fluid balance
is critical). If clinically justifiable, presence of a strategy for review and removal (i.e. TWOCs) was
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required for the patient to meet this criterion. The details of the individual items used in the
algorithm to assess presence of a strategy for minimising IUC in the acute phase unless clinically
justifiable for pre-implementation case-note review patients were the following: 394 out of 496
(79%) did not have IUC documented between admission to and discharge from the stroke unit; of
those who had IUC documented, for 77 (75%) there were documented reasons, such as retention
of urine (52%) and measurement of input and output (30%); for 53 (52%), there was documented
evidence of a TWOC, and, of those, the trial was successful for 38 (72%).

ii. Only 5 out of 496 (1%) patients, or 5 out of 150 (3%) patients identified as incontinent at any time
post admission to the stroke unit, met the criterion for presence of a comprehensive continence
assessment [including continence history, diagnosis of UI (urge, stress, mixed or other), pattern of UI
and assessment of relevant comorbid conditions]. The individual items used for the assessment of
the presence of a comprehensive continence assessment in pre-implementation case-note review
patients were the following: of the 496 pre-implementation patients, 346 (70%) did not have presence
of UI documented at any time between admission to and discharge from the stroke unit; of those
who did, the date when presence of UI was first documented was available for 147 (98%), there was
documented evidence of current clinical investigations relating to UI (e.g. urinalysis, bladder scan) for
62 (41%), there was documented evidence that a current diagnosis of type of UI (i.e. post-stroke urge,
stress, mixed or other) was made for 10 (7%) and there was documented evidence of the patient’s
pattern of UI during this admission (e.g. how often they were incontinent) for 61 (41%).

iii. None of the patients met the criterion for presence of a tailored treatment plan including behavioural
approaches (specifically, a tailored voiding interval and evidence of review and adjustment). The
details of the individual items used for the assessment of the presence of a tailored treatment plan
(pre-implementation case-note review patients) were as follows: 138 (92%) patients had no evidence
of starting a voiding programme, and 11 (7%) had documented evidence they had started a voiding
programme (e.g. 2-hourly toileting); however, the voiding programme was described as either bladder
training or prompted voiding for only four of those 11 (of whom only three had a programme tailored
to them, and only two of those three had had their programme reviewed) – only one of those had
documented evidence that their programme required adjustment and that it was adjusted.

As per the usual-care participants, none of the pre-implementation case-note review patients met the
three key aspects of the SVP (i.e. criteria i–iii), nor did any of those never catheterised (who would
not be expected to have ‘documentation of a strategy for minimising IUC in the acute phase unless
clinically justifiable’) meet both criteria ii and iii. Twenty-six per cent (27/102) of those catheterised
had a strategy for minimising IUC in the acute phase (unless clinically justifiable), compared with 50%
(20/40) in the usual-care group.

Summary of process evaluation results for usual-care group
There was a strategy for minimising IUC in the acute phase unless clinically justifiable among a
substantial percentage (20/40; 50%) of the catheterised usual-care group participants, which was
approximately double the percentage observed in the pre-implementation case-note review patients
(27/102; 26%). However, there is very little evidence that a comprehensive continence assessment was
performed on usual-care participants. Even for the small number of usual-care participants for whom
there was evidence that a comprehensive continence assessment had been performed, there was no
evidence that this progressed to a tailored treatment plan of these participants. This is not inconsistent
with the corresponding prevalence observed in the pre-implementation case-note review patients.

Approximately half of the usual-care group participants were catheterised at some point during their
hospital stay. Half of these participants had a strategy for minimising IUC, which was approximately
double the proportion in the pre-implementation phase. There is, therefore, some evidence that this
element of the intervention contaminated the usual-care group. There was very little evidence that
elements of the SVP were delivered to the usual-care participants, which was similar to the situation
in the pre-implementation period.
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Chapter 4 Health economic evaluation

The goal was to conduct a patient-level within-trial cost–utility analysis from an NHS and Personal
Social Services perspective, producing estimates of cost-effectiveness to generate (within-trial)

incremental cost-effectiveness ratio planes and cost-effectiveness acceptability curves (CEACs) using
standard methods. For the ‘within-trial’ analysis, changes in both the EQ-5D-5L utility scores and costs
would have been estimated for the duration of the trial follow-up, that is 6 months.

Costs included in the analysis were to comprise health-care resource use and the cost of the
intervention itself. Costs were to be presented in terms of mean value, SD and mean difference
(with 95% CIs) between the groups.

In-hospital resource data were to include recorded costs relating to the management of UI:

l Staff input in relation to the management of incontinence (grade of staff and time spent on
incontinence-related activities).

l Data were to be recorded regarding total length of hospital stay, toileting and cleaning patients
following an episode of incontinence, and use of equipment (bladder scanner, commode, slipper pan
and hoist) and consumables (bottles, pads, mattresses and personal items, and catheters).

l After discharge, resource use data were to be recorded on direct medical and non-medical costs:
re-admission to hospital, health service use [e.g. general practitioner (GP) contacts], therapy services,
social services, aids, adaptations and consumables in relation to incontinence, and time spent by
carers in incontinence-related activities. Unit costs of the resource use items recorded in the patient
questionnaire were to be derived from sources relevant to the NHS and social services. Costs were
to be expressed in current-year Great British pounds (GBP). The NHS Cost Inflation Index63 was to
be used to adjust costs to the current price year, when necessary. Descriptive statistics were to be
reported for each resource use item.

It was anticipated that total resource use was to be calculated for each participant in both groups for
the duration of the trial.

Participants were provided with questionnaires to complete at baseline and at 3 and 6 months.
We were to present descriptive statistics for each resource use item. Health-care resource use results
were to be presented for both groups in terms of mean value, SD and mean difference (with 95% CIs)
between the groups.

The trial included the use of the EQ-5D-5L questionnaire, which was completed at baseline and at 3
and 6 months. Repeated utility scores over time were to be used to obtain estimates for each patient.
The within-trial difference between baseline and week 26 expressed as QALYs was to be estimated
using the EQ-5D-5L. A linear change approach was to be used, adjusting for baseline imbalance in
mean utility. No discounting would have been applied, taking into consideration the fact that the
follow-up period was < 1 year. Descriptive statistics were to be reported for change in EQ-5D-5L
utility scores during the intervention between the two groups, along with 95% CIs.

The differences in cost data were to be presented unadjusted and adjusted for covariates (costs and
outcomes). QALY data were to be adjusted for baseline EQ-5D-5L utility scores to allow for any
differences at baseline between the two groups. Adjustment for covariates that were consistent with
those used in the statistical analysis [baseline ICIQ-UI-SF score (with those catheterised imputed as
having the worst score) and site, with the latter as a random effect if convergence is achieved] was
also to be considered if necessary. Overall mean costs, stratified by NHS and social services personnel,
and SDs for both trial groups were to be calculated. Patient-level total costs and QoL data were
to be bootstrapped to generate incremental cost-effectiveness ratio planes to estimate average
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cost-effectiveness and 95% CIs. Uncertainty around cost-effectiveness was to be described using
CEACs, which are used to describe the probability of an intervention being cost-effective.

Uncertainty may be introduced into the analysis through the parameters and data sources selected.
Aspects of model uncertainty were to be addressed through sensitivity analysis for parameters such
as resource use, costs, number of users and effectiveness. Furthermore, a complete-case analysis was
also to be performed to understand how the uncertainty due to the imputation methods used would
influence the results of the study and the final recommendations.

During the time that the project was running, two resource use questionnaires were developed: one
for patients discharged and another for participants discharged into residential homes/care homes.
Information collected included re-admissions to hospital, health service use (e.g. GP contacts), therapy
services, social services, aids, adaptations, consumables in relation to incontinence and time spent by
carers on incontinence-related activities.

The form was sent once per month; however, some of the participants who withdrew from the study
said that the reason was the burden of completing the resource use form.

An amendment to the protocol1 was made to consider including a revised form in the 3- and 6-month
questionnaires so that participants received only two sets of forms; however, given the circumstances,
this did not proceed.

Overall, 508 questionnaires were returned that contained information on resource use: 265 from
participants in the intervention group and 243 from participants in the usual-care group (see Appendix 5,
Table 35). The small number achieved does not allow for more than the presentation of descriptive
statistics for the data collected.

The most used services in both trial groups were GPs and practice nurses (Table 19). Regarding other
services, treatment or help from physiotherapy, occupational therapy or district nurses, and home care
or home help were the most frequently identified. The number of participants reporting service use

TABLE 19 Average resource use: month 1 long questionnaire

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Used GP 1.1 39 1.44 0.8 25 1.38 1.0 64 1.41

Used practice nurse 0.9 38 1.63 0.4 25 0.86 0.7 63 1.40

Admitted to hospital 0.4 38 0.95 0.1 25 0.28 0.3 63 0.77

Treated at A&E 0.2 38 0.46 0.0 25 0.00 0.1 63 0.36

Received treatment/help from

Physiotherapy 7.2 20 6.68 9.6 14 7.60 8.2 34 7.07

Occupational therapy 5.1 16 3.94 6.2 9 2.54 5.5 25 3.49

Chiropodist or podiatrist 3.6 5 4.78 1.0 3 0.00 2.6 8 3.85

District nurse 11.5 12 25.09 5.3 3 6.66 10.3 15 22.53

Home care/help 37.9 7 31.86 50.3 8 35.03 44.5 15 33.01

Continence advisor 2.0 4 0.82 1.5 2 0.71 1.8 6 0.75

Stroke Association family support worker 3.5 6 3.02 1.7 3 0.58 2.9 9 2.57

Day support (day-care centre) 1.0 1 1.0 1

Other treatment/help 3.5 2 2.12 30.0 1 12.3 3 15.37

A&E, accident and emergency.
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was too small for a statistical comparisons of means between groups to be undertaken. An equivalent
table showing months 1–6 is provided in Appendix 5 (see Table 36).

In Table 20, we can observe the average resource use of the participants using the short survey in
month 1. As for the participants using the long survey, the most used services are GPs and practice
nurses in both trial groups for the overall period. The usual-care group uses more of those services,
on average, than the intervention group. Participants using the short survey report using GP services
more, although the sample size is too small to allow for any meaningful comparisons. An equivalent
table showing months 1–6 is provided in Appendix 5 (see Table 37).

The EQ-5D-5L was administered at baseline and at 3 and 6 months to the participants recruited and
followed up until the trial was stopped. For participants who were unable to answer the EQ-5D-5L
instrument, the EQ-5D-5L, proxy version 1, was used, in which the caregiver (i.e. the proxy) is asked
to rate the patient’s health in their (i.e. the proxy’s) opinion. There was some variation in the dimension
scores by study group, but the sample size is too small to allow for any statistical comparisons.

The data for all the participants are presented in Table 21. The data are reported separately for the
patients’ responses in Appendix 5, Table 38, and proxies’ responses in Appendix 5, Table 39.

Appendix 5, Table 40, presents the average scores for each EQ-5D-5L dimension by group at baseline
and at 3 and 6 months. The average scores presented are slightly better for the participants in the
usual-care group than for those in the intervention group.

The average scores computed from the proxies’ answers are higher than those reported by the
patients themselves (see Appendix 5, Table 41). Again, the average scores observed in the intervention
group are higher than those reported in the usual-care group.

TABLE 20 Average resource use: month 1 short questionnaire

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Used GP 2.9 7 2.2 1.9 11 2.0 2.3 18 2.1

Used practice nurse 0.0 8 0.0 0.6 11 1.5 0.3 19 1.2

Admitted to hospital 0.0 9 0.0 0.6 11 0.9 0.3 20 0.7

Treated at A&E 0.1 9 0.3 0.6 11 1.0 0.4 20 0.8

Physiotherapy 0.4 9 0.5 0.5 11 0.5 0.5 20 0.5

Occupational therapy 0.3 8 0.5 0.4 11 0.5 0.3 19 0.5

Chiropodist or podiatric 0.3 8 0.5 0.3 11 0.5 0.3 19 0.5

District nurse 0.0 8 0.0 0.0 10 0.0 0.0 18 0.0

Continence advisor 0.0 8 0.0 0.0 11 0.0 0.0 19 0.0

Stroke Association family support worker 0.1 9 0.3 0.0 11 0.0 0.1 20 0.2

Number of times received treatment/help
from physiotherapy

12.0 3 10.0 28.0 4 28.0 21.1 7 22.3

Number of times received treatment/help
from occupational therapy

11.5 2 14.8 17.3 3 22.3 15.0 5 17.7

Number of times received treatment/help
from chiropodist or podiatrist

1.0 2 0.0 1.3 3 0.6 1.2 5 0.4

Number of times received treatment/help
from Stroke Association family support worker

1.0 1 1.0 1

A&E, accident and emergency.
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TABLE 21 The EQ-5D-5L dimension responses by group at baseline and at 3 and 6 months

Dimension

Time period, n (%)

Baseline Follow-up 1: 3 months Follow-up 2: 6 months

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Mobility

No problems in walking about 5 (7) 4 (5) 6 (11) 4 (11) 8 (18) 8 (17)

Slight problems in walking about 11 (14) 15 (19) 7 (13) 5 (14) 13 (29) 5 (11)

Moderate problems in walking
about

15 (20) 13 (16) 16 (30) 10 (28) 13 (29) 12 (26)

Severe problems in walking about 8 (11) 10 (13) 9 (17) 6 (17) 6 (13) 11 (24)

Unable to walk about 37 (49) 37 (47) 15 (28) 11 (31) 5 (11) 10 (22)

Number 76 79 53 36 45 46

Self-care

No problems washing or dressing
themselves

8 (11) 9 (11) 18 (34) 7 (19) 17 (38) 14 (30)

Slight problems washing or
dressing themselves

8 (11) 11 (14) 11 (21) 3 (8) 10 (22) 3 (7)

Moderate problems washing or
dressing themselves

16 (21) 10 (13) 6 (11) 7 (19) 9 (20) 12 (26)

Severe problems washing or
dressing themselves

13 (17) 18 (23) 5 (9) 4 (11) 5 (11) 5 (11)

Unable to wash or dress
themselves

30 (39) 31 (39) 13 (25) 15 (42) 4 (9) 12 (26)

Number 75 79 53 36 45 46

Usual activities

No problems doing their usual
activities

9 (12) 6 (8) 6 (11) 2 (6) 8 (18) 7 (15)

Slight problems doing their
usual activities

6 (8) 8 (10) 13 (25) 3 (8) 11 (24) 5 (11)

Moderate problems doing
their usual activities

10 (13) 9 (11) 11 (21) 8 (22) 11 (24) 14 (30)

Severe problems doing their
usual activities

10 (13) 16 (20) 9 (17) 6 (17) 7 (16) 7 (15)

Unable to do their usual
activities

41 (54) 40 (51) 14 (26) 17 (47) 8 (18) 13 (28)

Number 76 79 53 36 45 46

Pain/discomfort

No pain or discomfort 37 (49) 34 (43) 22 (42) 11 (31) 15 (33) 20 (43)

Slight pain or discomfort 24 (32) 15 (19) 16 (30) 6 (17) 13 (29) 9 (20)

Moderate pain or discomfort 10 (13) 16 (20) 7 (13) 15 (42) 11 (24) 9 (20)

Severe pain or discomfort 4 (5) 8 (10) 5 (9) 2 (6) 5 (11) 6 (13)

Extreme pain or discomfort 1 (1) 4 (5) 1 (2) 2 (6) 0 (0) 1 (2)

Number 76 77 51 36 44 45
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With regard to the observations concerning onsite resource use, owing to recruitment problems
and the COVID-19 pandemic, no visits to hospitals took place to collect this information. It had been
planned to use these visits to collect information about staff input in relation to the management of
incontinence (grade of staff and time spent on incontinence-related activities) and data regarding the
use of equipment and consumables, total length of hospital stay and toileting and cleaning patients
following an episode of incontinence.

Overall, development work for the economic evaluation took place (see the questionnaires and
descriptive statistics included in Appendix 5), but, owing to the recruitment problems and then the
pandemic, there were no data for a meaningful economic analysis to be undertaken.

TABLE 21 The EQ-5D-5L dimension responses by group at baseline and at 3 and 6 months (continued )

Dimension

Time period, n (%)

Baseline Follow-up 1: 3 months Follow-up 2: 6 months

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Anxiety/depression

Not anxious or depressed 35 (46) 27 (34) 20 (38) 15 (42) 19 (42) 18 (39)

Slightly anxious or depressed 24 (32) 30 (38) 18 (34) 10 (28) 18 (40) 19 (41)

Moderately anxious or depressed 11 (14) 16 (20) 5 (9) 6 (17) 7 (16) 7 (15)

Severely anxious or depressed 3 (4) 2 (3) 3 (6) 1 (3) 1 (2) 0 (0)

Extremely anxious or depressed 2 (3) 1 (1) 2 (4) 1 (3) 0 (0) 1 (2)

Number 75 76 48 33 45 45
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Chapter 5 Discussion

The ICONS-II pragmatic, multicentre, individual-patient-randomised (1 : 1), parallel-group trial with
internal pilot aimed to evaluate the clinical effectiveness and cost-effectiveness of a SVP for UI

and was informed by the ICONS-I feasibility trial. The ICONS-I feasibility trial was cluster randomised,
with usual-care/intervention sites. This facilitated implementation (delivered as change in practice in
intervention sites), but there was some evidence of differences in patient selection, which is a known
issue in cluster-randomised designs when participant recruitment cannot be completed prior to site
randomisation (as in the ICONS-I feasibility trial). Usual-care patients were recruited earlier in their
stay and had milder incontinence.

The ICONS-II trial design options were cluster randomisation at site level, with specific criteria for
timing of participant selection, a stepped-wedge design with similar criteria, or IPR. Funding application
reviewers recommended that IPR be used in the ICONS-II trial, which would remove the bias in
allocation to usual-care/intervention groups, and have the added benefit of requiring fewer participants
than a clustered trial. Although these reasons were valid, this decision had negative impacts on the
practicalities of running the trial in the sites, including necessary actions to minimise the potential for
contamination, which was recognised as a risk owing to participants from both trial groups being
treated in the same stroke unit. These mitigating actions were described in Brief account of the trial.

The key findings from the study are that it is difficult to find stroke services that can implement and
test a SVP in an IPR controlled clinical trial, and that, even in centres that are able to contribute, it is
difficult to identify, enrol and retain sufficient numbers of patients. Because of this, and the added
difficulties relating to the COVID-19 pandemic, the study could not be completed. A total of 157 out
of the planned 1024 participants were recruited. This number was too small to test any of the outcome
measures with sufficient power, and the level of attrition, which differed between intervention and
usual-care groups at the primary outcome time point, led to a high risk of bias in the estimation of
the effectiveness estimate. For the primary outcome, UI severity (ICIQ-UI-SF) at 3 months from
baseline, there was a lower ICIQ-UI-SF score in the intervention group than in the usual-care group
(8.1 vs. 9.1, respectively). This result was reversed at the 6-month follow-up, with a higher ICIQ-UI-SF
score in the intervention group than in the usual-care group (8.5 vs. 7.9, respectively). Interpretation
of any observed difference in the primary outcome in terms of effectiveness of the intervention was
not appropriate owing to the high and differential attrition, and under-recruitment. This includes
interpretation in the context of our specified MCID. We powered the trial based on a MCID of 2.52,
adjusted to 1.89 points under the worst-case scenario of 25% contamination (which was not realised,
as stated in Brief account of the trial). Although the 95% CI for the primary outcome spanned these
values, the point estimate was well below what would have been clinically relevant. However, as we
have reduced the amount of result interpretation, reflecting on our specification of MCID would
be inappropriate.

Perhaps the most important finding was that a large proportion of patients (31%) were catheterised
at baseline, and that this was reduced by 40% in the intervention group at the primary outcome
time point of 3 months. There was a large difference in catheter-days between the intervention and
usual-care groups at each follow-up time point.

Problems starting and delivering the trial

The trial had a difficult start: verbal feedback during site visits and e-mail correspondence demonstrated
that the design was unpopular with prospective sites, in particular in relation to IPR and the differences
in care delivered to the two groups.

DOI: 10.3310/EFTV1270 Health Technology Assessment 2022 Vol. 26 No. 31

Copyright © 2022 Watkins et al. This work was produced by Watkins et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

45



The intervention required 50% of staff to be trained in mechanisms of incontinence, the prompted
voiding/bladder training programme for the intervention group, recording daily toileting logs and
weekly assessment of progress. The trial funded site study champions for implementation and support.

The trial team identified various barriers contributing to the difficulties:

l Delays in identification and appointment of study champions.
l Staff concerns that patients would see differences in care, with concerns centred around

intervention participants receiving ‘better treatment’.
l Staff concerns about the extra work/paperwork required (exacerbated by large numbers of

staff vacancies).
l Managing staff rotation to maintain levels of intervention staff.
l Staff difficulty grasping issues of contamination and the need for the toileting of intervention

participants to be undertaken by intervention-trained staff and the toileting of usual-care
participants to be undertaken by staff who had not been trained in the intervention.

l Differences in stroke care settings and pathways between the ICONS-I feasibility trial and the
ICONS-II trial [e.g. the estimated length of stay in a stroke unit substantially differed between the
ICONS-I feasibility trial and the ICONS-II trial, with a median (IQRs) of 47 (30–68) and 27 (16–45)
days, respectively]. Further research and work are needed to assess any unfavourable effect of the
differences in care setting on the amount of intervention received, effectiveness of the intervention
and attrition.

l Poor adherence and completion of paperwork by staff.

In December 2019, the team conducted an internal review following the monitoring hub meeting with
the HTA programme on 22 November 2019. This review shaped radical adjustments to the study:
closing underperforming sites, retraining site staff, adapting paperwork to reflect individual site patient
records, sourcing new sites, setting performance targets by encouraging sites to provide complete
paperwork sets rather than recruitment alone, and moving the focus from recruitment to intervention
delivery. To improve site engagement in the trial, we emphasised that consent alone did not qualify for
satisfactory participation in the study and that the introduced measures were linked to performance
reporting within site research and development departments. Improvement in recruitment was steady
until COVID-19 caused study suspension. Sites halted participation without completing data collection,
and often before they had transferred outstanding data to the CTU.

From early March 2020, it became very clear that COVID-19 was dominating resources, and sites
started to report that they were unable to support further recruitment and activities for the ICONS-II
trial. Many staff designated as study champions were being reallocated to frontline services, and CRN
staff (as per HRA guidance) were prioritising recruitment to COVID-19 studies. By 26 March 2020,
none of the ICONS-II trial sites were conducting study activities. We contacted all sites with a formal
notification of a halt to study activities. HRA guidance at this time was that no formal notification
needed to be sent to HRA/REC, as this was countrywide.

We had hoped that we would be able to restart the trial, and discussed this with our sites and our funders;
however, as time went on, it became apparent that the situation was not improving. We therefore
conducted a full feasibility assessment of the study and reviewed the recruitment, attrition, data
completeness, contamination, sample size and financial implications of restarting. Regretfully, it became
apparent that a restart was not feasible either financially or in the current clinical and research landscape.

We recruited 157 participants, with an expectation of being able to carry out 3- and 6-month follow-up
data collection. It was apparent during the COVID-19 pandemic that most of this patient group fell
into the vulnerable category and were shielding and so had difficulty completing postal returns. We
therefore contacted all participants, offering them the option of completing outcome data collection
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over the telephone. Although some participants enjoyed the chance to chat, some felt that the process was
onerous. Many data collection items involved multiple-choice Likert scales, which were time-consuming
to administer, and some participants found it difficult to remember the options. To assist participants,
we adapted the order of the questions so that core outcome data questions were asked first.

Many participants reported anxiety and loneliness when contacted, and we experienced a high attrition
rate. The questionnaire included questions on anxiety and depression and, in line with the protocol,1

any participant scoring above the protocol threshold (either by postal return or over the telephone)
triggered a referral to their general practice. This involved a letter being faxed to their GP, informing
them of the participant’s low mood/anxiety, and the requirement for the general practice surgery to
acknowledge receipt as a transfer of responsibility (staff from the CTU called the surgery telling them
that the fax/e-mail was coming and the general practice surgery faxed/e-mailed confirmation of receipt).

The number of missing data was problematic, as there was a high proportion of missing primary
outcome data (attrition rate 46%), making the trial seriously underpowered.

Contamination estimated in the process evaluation analysis was lower than the worst-case scenario
of 25% stated in the funding application. However, overall, it remains plausible that contamination of
the usual-care group had an impact on the treatment effect. The process evaluation results show that
this was limited to the component designed to minimise IUC in the acute phase, so the impact on the
overall effect is likely to be far less than the conservative 25% on which the original sample size was
based. The analysis assessing the degree of contamination in the usual-care group, together with the
fact that the provision of toileting assistance by ICONS-II trial staff alone is unlikely to have had a
substantial impact, at least not on the delivery of a SVP, has allowed us to conclude that the level of
contamination of the usual-care group with the key components of the SVP intervention was unlikely
to be > 10%. This would have allowed an adjustment to the relevant assumption and a reduction in
sample size, although the high attrition rate implies that the overall missing data rate would be about
33% by the end of the trial, even with 20% target attrition after reopening, which would have an
impact on validity. The trial would require another 564 participants, which would not be feasible within
the time frame and remaining budget and in the light of the ongoing COVID-19 situation. All of this led
to the conclusion that the ICONS-II trial was not viable.

Difference in attrition rates

There were concerns about the very high and differential rates of missing primary outcome data
(ICIQ-UI at 3 months) between the intervention and usual-care groups (56% vs. 35%, respectively),
which also suggested that a future trial would need to consider how this attrition might be reduced,
otherwise a robust trial would not be possible. There was a substantial, statistically significant difference
(p = 0.008) in attrition rate between the groups for the primary outcome, with primary outcome data
for only 35 out of 79 (44%) participants in the intervention group and 51 out of 78 (65%) participants
in the usual-care group (see Table 8). The attrition rate was more balanced at 6 months. Although the
rate continued to be very high, there was an improvement in the intervention group (56% at 3 months
vs. 47% at 6 months), with some participants who did not return the 3-month questionnaire returning
their questionnaires at 6 months.

Considering the fact that COVID-19 had a much greater effect on the 6-month questionnaire return
rate, including restricting access to the post room at University of Central Lancashire, the improvement
in attrition rate could, potentially, be attributed to measures that the team applied to boost retention
just before COVID-19 emerged. However, it can also be noted that the improvement could be a
positive effect of COVID-19 (rather than a positive effect of the CTU measures), as participants
may have changed their behaviours because of COVID-19 and introduced changes to their lifestyle.
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Differences between the ICONS-I feasibility trial and the ICONS-II trial

The ICONS-II trial was informed by the ICONS-I feasibility trial. In the ICONS-I feasibility trial, 12 sites
commenced recruitment between January 2011 and January 2012, with no sites dropping out. Recruitment
started on 1 January 2011 and ceased at all sites on 31 July 2012. The parameter estimates obtained from
the feasibility study were used in the ICONS-II trial sample size calculation and when planning intervention
implementation. However, it became evident that there was a pronounced difference between the trials
in the length of hospital stay. In the ICONS-I feasibility trial, the overall median (IQR) length of stay in
the stroke unit was 47 (30–68) days; in the ICONS-II trial, it was 27 (16–45) days. This may have had a
substantial impact on the amount of intervention patients received in the ICONS-II trial. It became apparent
that a purely hospital-based intervention would be unlikely to provide a sufficient amount of the SVP to a
patient to be effective in managing incontinence.

Other details of the ICONS-II trial length of stay trend during the recruitment period are presented in
Appendix 4, Tables 33 and 34.

Study limitations

The main study limitation was the small sample size, which made the trial underpowered to detect
intervention effects. The large number of missing data due to high attrition and problems with
intervention fidelity seriously limited the usefulness of the study results. The availability of the data
was also limited by poor adherence and completion of paperwork by staff.

A further limitation was that the voiding element of the intervention could not be delivered for as
long as had been expected based on data from the ICONS-I feasibility trial. It may be that this part of
the intervention, which was based entirely within the hospital setting, was not of sufficient duration to
have a reasonable chance of having an impact, given the increasingly short length of stay following a
stroke in today’s NHS.

As summarised in Problems starting and delivering the trial, a number of difficulties were related to
hospital staff involvement in the trial that contributed to limitations affecting the fidelity of the
intervention. These included staff concerns about visible differences in care between intervention
and usual-care participants, concerns about extra work and excessive paperwork, problems with
managing staff rotation to maintain levels of intervention staff and staff’s difficulty understanding
issues of contamination between the two ICONS-II trial groups. All of these issues were reported ad
hoc to the CTU team, and reflect the limitations of the trial process evaluation, which did not include
this aspect.

Another limitation was the influence of COVID-19 on the study. The pandemic affected many aspects
of the ICONS-II trial, as discussed in Chapter 3, Brief account of the trial including building staff pressures
and public concern about going into hospital for several months, which interfered with the sites’ ability
to participate in the study. It was not, however, possible to completely measure the impact of COVID-19
on the trial, which introduced a further limitation to the analysis performed.

Recommendations, lessons learnt and future study planning

Future studies should focus on interventions that are likely to be deliverable in the NHS. The intervention
needs to fit with current practices and challenges in the NHS. The approach to stroke care has changed
since the ICONS-I feasibility trial, with a more intense hyperacute phase, a considerably greater need for
monitoring of vital signs and shorter patient stays. This is reflected in the substantially shorter length of
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stay in the ICONS-II trial than in the ICONS-I feasibility trial. This affected the opportunity for delivery
and, hence, the efficiency of the SVP for UI. One of the main barriers to study start-up and completion
was the time taken to implement the continence intervention in an already highly stressed NHS.

In planning a future study, we would recommend that testing a programme of catheter avoidance
and removal of catheters is the most promising intervention to take forward. As there were fewer
catheterised patients at all three time points in the intervention group in the ICONS-II trial, we have
shown that the intervention is feasible, and observational data from other studies64,65 suggest that the
presence of catheters increases mortality. A programme of catheter avoidance and catheter removal
takes considerably less nurse time to implement than a continence programme, and is, therefore, more
likely to be testable in a clinical study and more likely to be implemented once shown to be effective.
This approach was also supported by the ICONS-I feasibility trial’s findings, which demonstrated some
improvements in the intervention group compared with the usual-care group in terms of catheter
removal (median 13 days, IQR 5–35 days, compared with median 20 days, IQR 8.75–35.25 days,
respectively) and numbers of participants catheterised at discharge (intervention, n = 19; 15.2%;
usual care, n = 35; 21.3%).25

However, incontinence remains a prevalent and distressing problem, and future studies should not
be avoided just because they are difficult. Experience from the ICONS-II trial suggests that such
a complex and time-consuming intervention is not feasible in the hyperacute stroke environment.
An alternative approach would be to consider a randomised controlled trial in which patients are
assessed and recruited in hospital or early after discharge into the community, but the majority of
the delivery of the intervention would be patient and carer led and take place in the community.
Future studies should consider using a more appropriate intervention design and exploring the
potential to reframe the research as an implementation study/trial, with a suitable design to evaluate
effectiveness in parallel with the implementation. This would require more feasibility work. Both the
cluster-randomised design and the individual-patient-randomised design proved to be difficult for
clinical areas to implement.

As part of a future implementation trial, an embedded qualitative study, including an exploration of
the views of patients, carers and community staff, would be useful for improving the quality of the
evidence needed to fully understand the facilitators of and barriers to successful implementation of
the intervention in this trial.

The use of study champions was a critical element of staff training in and staff engagement with the
programme. The late appointment of some study champions had a large impact on trial recruitment.
As COVID-19 arrived and NHS staff, including study champions, were diverted to COVID-19 duties,
recruitment dropped rapidly. A future trial design should include study champions to support delivery
and embedding of the intervention for maximum effectiveness. These study champions would not only
help deliver the study, but also be instrumental for ensuring implementation of the findings.
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Chapter 6 Conclusions

There were difficulties delivering the intervention because of IPR, and there were difficulties
recruiting sites. There was some evidence that the intervention was unpopular with sites owing to

visible differences between usual care and intervention care, which resulted from IPR; questions were
raised about the acceptability of the intervention within the proposed design.

The changes to the recruitment introduced by the team (tailored work with sites, changes to the data
collection, etc.) resulted in noticeable improvements in trial recruitment. However, these gains were
offset by the arrival of COVID-19, which had a substantial impact on the trial, ultimately making a
restart after the pause for COVID-19 not viable.

The trial had major issues with attrition and missing outcome data. The intervention implementation,
data collection and follow-up in any trial require very careful planning. This is evidenced by the very
large, and largely unexplained, differences in the rates of missing outcome data in the usual-care
and intervention groups at 3 months. Differences in attrition between groups were much smaller at
6 months after the additional retention measures were applied; these required considerable effort
from the trial team and resulted in additional challenges for the participants, although some welcomed
the opportunity for telephone follow-up.

It became apparent that the typical length of hospital stay had become much shorter between the
ICONS-I feasibility trial and the start of this trial, indicating that a purely hospital-based intervention
would not provide the patient with a sufficient amount of the SVP to be effective in promoting
continence. A future study of an appropriate design should consider an intervention that starts in
hospital or early after the patient’s transfer to the community, and is mainly or wholly delivered within
the community.

The trial outcomes led to the conclusion that the proposed intervention is not feasible and does not
merit further evaluation in its current form, as it cannot be delivered to all patients at a sufficient
‘dose’ for it to be likely to be effective; further development of the intervention is needed so that it
can continue into the community.
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Appendix 1 Algorithms for process
evaluation derived variables

Intervention group only.

(a)

Number of days SVP suspended= 0 + SUM((Date programme resumed n –Date programme suspended n)
IF (Date programme resumed n)∼=MISSING))+ (Date of discharge –Date programme suspended n)
IF (Date programme resumed n =MISSING)

Number of days on programme = ((Date programme terminated –Date started on regime) –Number
of days SV programme suspended) IF (Date programme terminated ∼ =MISSING) OR = ((Date of
discharge –Date started on regime) –Number of days SV programme suspended) IF (Date programme
terminated =MISSING)

(b)

Total number of indwelling catheter insertions = SUM(Date of insertion ∼ =MISSING)

Total number of indwelling catheter insertions for retention of urine = Sum of ‘Reasons for
insertion = Retention of urine’

Total number of indwelling catheter insertions for input and output measurement = Sum of ‘Reasons
for insertion = Input and output measurement’

Total number of indwelling catheter insertions for decubitus ulcer present = Sum of ‘Reasons for
insertion =Decubitus ulcer present’

Total number of indwelling catheter insertions for Prevention of decubitus ulcer = Sum of ‘Reasons for
insertion = Prevention of decubitus ulcer’

Total number of indwelling catheter insertions for other reasons = Sum of ‘Reasons for
insertion =Other reasons’

Note: If it is deemed that any individual ‘other reason’ has a sufficient number (≥ 5), then an additional
set of variables for such reasons was created and a ‘Total number’ for that reason was calculated in an
analogous manner.

(c)

Number of days with an indwelling catheter (prior to discharge) = 0 + SUM (((Date removed n) –Date
of insertion n)) IF (Date removed n ∼ =MISSING) + (Date of discharge –Date of insertion n) IF
(Date removed n =MISSING)

(d)

Total number of successful TWOC = Sum of (‘TWOC successful: patient voiding’ OR ‘Date intermittent
catheterisation ended = ∼MISSING)
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Total number of unsuccessful TWOC = Sum of (Date reinserted ∼ =MISSING)

(e)

Total number of changes of route = Sum of (Date route changed ∼ =MISSING)

Total number of changes of route BT to PV) = Sum of ((Date route changed ∼ =MISSING) AND
(Route changed from = ‘Bladder training to prompted voiding’))

Total number of changes of route PV to BT) = Sum of ((Date route changed ∼ =MISSING) AND
(Route changed from = ‘Prompted voiding to bladder training’))

(f)

Total number of suspensions = SUM (‘Date programme suspended n ∼ =MISSING)

There were no coded reasons for suspensions, so the derived variable could not be coded at this stage.
However, common reasons for suspension were coded manually with support from the Trial Management
Team to perform the analysis required to address the corresponding objective.

(g)

Presence of urinary catheter within 72 hours of admission to the stroke unit = 0 + ((Date of insertion
1 –Date of admission to the stroke unit) < = 3) AND (Date of insertion 1 ∼ =MISSING)

(h)

TWOC within 72 hours = 0 IF ((Presence of urinary catheter within 72 hours of admission to the
stroke unit) AND ((Date removed 1 –Date of insertion 1) > 3) OR (Date removed 1 =MISSING)) AND
(Presence of urinary catheter within 72 hours of admission to the stroke unit = 1)

= 1 IF ((Presence of urinary catheter within 72 hours of admission to the stroke unit AND ((Date
removed 1 –Date of insertion 1) < = 3) AND (Date removed 1 ∼ =MISSING)) AND (Presence of
urinary catheter within 72 hours of admission to the stroke unit = 1)

=MISSING (Not applicable) IF (Presence of urinary catheter within 72 hours of admission to the
stroke unit = 0)

(i)

Allocated to correct regime = 1 IF (((Frequency of leakage at baseline < = 4) AND (Cognitively
(Value label 1: Yes, started on Impaired = 0) AND (Date started on [initial programme] regime correct
regime) ∼ =MISSING) AND (Regime = Bladder Training)) OR ((Frequency of leakage at baseline = 5)
AND (Date started on [initial programme] regime ∼ =MISSING) AND (Regime = Prompted voiding))
OR ((Cognitively Impaired = 1) AND (Date started on [initial programme] regime ∼ =MISSING) AND
(Regime = Prompted voiding)))

(Value label 2: Never started = 2 IF (Date started on [initial programme] regime =MISSING) on regime)
THEN Allocated to correct regime

(Value label 0: Started on = 0 OTHERWISE

incorrect regime
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(j)

Total times scheduled for toileting = SUM(Proposed time toileted)

Total times toileted within 30 mins of scheduled time = SUM(ABS(Proposed time toileted – Time
toileted) < 30))

Percentage of times toileted within 30 minutes of prescribed interval = (Total times toileted within
30 mins of scheduled time/Total times scheduled for toileting) × 100

Percent toileted GT 60 = (Percentage of times toileted within 30 minutes of prescribed interval ≥ 60)

(k)

Total times toileted by ICONS-II staff = SUM (Person providing [toileting] care is ICONS-II staff
member) for a participant

Total times toileted = SUM (Time toileted ∼ =MISSING) for a participant

Percentage of occasions an intervention participant was given toileting assistance from ICONS-II
staff = (Total times toileted by ICONS-II staff/Total times toileted) × 100

Percent ICONS-II toileted GT 60 = (Percentage of occasions an intervention group participant was
given toileting assistance from ICONS-II staff ≥ 60).

Usual-care group only.

(l), (m) and (n)

These were the same variables as created under k. above and were created using a similar algorithm.

Total times toileted by ICONS-II staff = SUM (Person providing [toileting] care is ICONS-II staff
member) for a participant

Total times toileted = SUM (Person providing [toileting] care is ICONS-II staff member) + SUM (Person
providing [toileting] care is NOT an ICONS-II staff member) for a participant

Percentage of occasions an intervention participant was given toileting assistance from ICONS-II
staff = (Total times toileted by ICONS-II staff/Total times toileted) × 100

For usual-care group participants, the criterion-based variables differ, and were computed as:

Percent ICONS-II toileted GT 50 = (Percentage of occasions a usual-care group participant was given
toileting assistance from ICONS-II staff ≥ 50).

Usual-care group and intervention group participants, and pre-implementation case-note
review patients.

(o)

i.

Usual-care group participants and pre-implementation case-note review patients.
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Presence of a strategy for minimising indwelling urinary catheterisation in the acute phase unless
clinically justifiable = (Did the patient have indwelling catheter = 1) AND (Documented reason = 1)
AND ∼ ((Reason =NOT APPLICABLE) OR (Reason =MISSING) OR (Reason =Other)) AND (Date
catheter inserted ∼ =MISSING) AND (Date catheter removed ∼ =MISSING) Documented TWOC = 1))

Intervention group participants.

Presence of a strategy for minimising indwelling urinary catheterisation in the acute phase unless
clinically justifiable = (TWOC within 72 hours ∼ = 0) AND ((Total number of indwelling catheter
insertions – (Total number of indwelling catheter insertions for retention of urine + Total number
of indwelling catheter insertions for input and output measurement + Total number of indwelling
catheter insertions for decubitus ulcer present + Total number of indwelling catheter insertions for
Prevention of decubitus ulcer) ≤ 1)

ii.

Usual-care group participants and pre-implementation case-note review patients.

Presence of a comprehensive continence assessment = IF ((Documented evidence of presence of UI)
AND (Recorded date of presence of UI) AND (Documented evidence of current clinical investigations
relating to UI) AND (Documented evidence of a current diagnosis of type of UI) AND (Documented
evidence of patient’s pattern of UI))

Intervention group participants.

Presence of a comprehensive continence assessment = IF ((How often do you leak urine? ∼ = ‘Never’)
AND (∼MISSING(Date of this assessment) AND (∼MISSING(How often do you leak urine?))
AND ((Sex = ‘Male’) AND (Has the patient had a rectal examination? = 1) AND (Was the prostate
examined? = 1) OR ((Sex = ‘Female’) AND (Has the patient had a rectal examination? = 1) AND
(Has the patient had a vaginal examination?)) AND (Has a dipstick urinalysis been performed = 1)
AND (Has an MSSU been performed? = 1) AND (Has a bladder scan been performed?)) AND ((Stress
incontinence = 1) OR (Urge incontinence = 1) OR (Mixed incontinence = 1) OR (Physical/Functional
Incontinence = 1)) AND (∼MISSING(How often do you leak urine?))

iii.

Usual-care group participants and pre-implementation case-note review patients.

Presence of a tailored treatment plan including behavioural approaches =

IF ((Documented Evidence patient put onto a voiding programme) AND (Voiding programme described
as either bladder training or prompted voiding) AND (Programme was tailored to patient’s pattern of
UI) AND ((Date of discharge – Randomisation date < 11) OR (Evidence that patient’s programme was
reviewed) AND ((Evidence that patient’s programme required adjustment AND Evidence that patient’s
programme was adjusted) OR (No evidence that patient’s programme required adjustment))

Intervention group participants.

Presence of a tailored treatment plan including behavioural approaches =

IF (((∼MISSING(Date started on regime) AND ((Regime = ‘Bladder Training’) OR Regime = ‘Prompted
Voiding’)) AND (Allocated to correct regime = 1) AND ((Number of days on programme < 8) OR
(∼MISSING(Weekly Review Date 1)) AND (((Does the regime need changing 1 = 1) AND ((What regime
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has the patient been on in the last week? 1) ∼ = (What regime has the patient been on in the last week?
2)) OR (Does the regime need changing 1 = 0)) AND ((Does the regime need changing 2 = 1) AND
((What regime has the patient been on in the last week? 2 ∼ = (What regime has the patient been on
in the last week? 3)) OR . . . OR (Does the regime need changing 2 n = 1)))

Contamination of usual care.

The primary measure of contamination of usual care was created as:

Presence of a strategy for minimising indwelling urinary catheterisation in the acute phase unless
clinically justifiable (i) AND Presence of a comprehensive continence assessment (ii) AND Presence of a
tailored treatment plan (including behavioural approaches) (ii).

A separate measure of contamination of usual care amongst those not catheterised throughout was
also created as follows:

Presence of a comprehensive continence assessment (ii) AND Presence of a tailored treatment plan
(including behavioural approaches) (iii)

It was assessed amongst usual-care participants, excluding those catheterised throughout their inpatient
stay (i.e. those with Catheterised throughout inpatient stay = 1) using the following definition:

Catheterised throughout inpatient stay = 0

Catheterised throughout inpatient stay = 1 IF ((Did the patient have indwelling catheter = 1) AND
(Date catheter removed =MISSING) AND (Catheterised at baseline = 1) AND (Continence status at
discharge = ‘Catheterised’))

Measures of the individual ‘items’ within each of ii. and iii. above were also presented to aid with
decision-making and monitoring of contamination.
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Appendix 2 Analysis of the secondary
outcomes

Stress incontinence

Table 22 shows the numbers of participants with stress incontinence at 3 and 6 months. The estimated
odds of stress incontinence, adjusted for baseline stress incontinence type, were lower in the intervention
group than in the usual-care group at both follow-up time points (3 months: OR 0.80, 95% CI 0.28 to 2.31;
6 months: OR 0.60, 95% CI 0.20 to 1.81).

Urge incontinence

Table 23 shows the numbers of participants with urge incontinence at 3 and 6 months. The estimated
odds of urge incontinence, adjusted for baseline urge incontinence type, were higher in the intervention
group than in the usual-care group at both follow-up time points (3 months: OR 1.69, 95% CI 0.37 to
7.78; 6 months: OR 1.83, 95% CI 0.43 to 7.76).

Number of urinary tract infections

For patients who had UTIs at discharge, and at 3 and 6 months, the distribution of the number
of infections is presented as frequencies (%) by trial group in Tables 24–27. For example, Table 24
shows the number of UTIs by the time of discharge. In the usual-care group, 17 people experienced
a single infection; in the intervention group, 12 people experienced a single infection and one person
experienced two infections. Table 25 shows the number of people who experienced between one and

TABLE 22 Numbers of participants with stress incontinence at baseline and follow-up time points

Time point

Classed as stress UI, n (%)

Usual-care group Intervention group Total

Baseline 18 (34) 20 (36) 38 (35)

3 months 18 (37) 11 (30) 29 (34)

6 months 14 (34) 10 (23) 24 (29)

Catheterised participants excluded.

TABLE 23 Numbers of participants with urge incontinence at baseline and follow-up time points

Time point

Classed as urge UI, n (%)

Usual-care group Intervention group Total

Baseline 38 (95) 43 (96) 81 (95)

3 months 30 (68) 20 (65) 50 (67)

6 months 22 (54) 24 (60) 46 (57)

Catheterised participants excluded.
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five infections between discharge and 3 months. Table 26 shows the number of people who experienced
between one and six infections in the previous 3 months; this is completed at 6 months but reported
since discharge only.

As the numbers were small and regression analysis was not feasible, the Mann–Whitney U (Wilcoxon
rank sum)-test was applied. It did not show a statistically significant difference in the number of UTIs
between the two groups at each time point. (For details, see the summary table of the results, Table 31.)

TABLE 24 Urinary tract infections patients experienced by discharge

Trial group

Infections, n (%)

1 2 Total

Usual care 17 (59) 0 (0) 17 (57)

Intervention 12 (41) 1 (100) 13 (43)

Total 29 (100) 1 (100) 30 (100)

TABLE 25 Urinary tract infections patients experienced by 3-month follow-up, reported since discharge

Trial group

Infections, n (%)

1 2 3 4 5 Total

Usual care 7 (64) 2 (67) 1 (100) 0 (0) 1 (100) 11 (65)

Intervention 4 (36) 1 (33) 0 (0) 1 (100) 0 (0) 6 (35)

Total 11 (100) 3 (100) 1 (100) 1 (100) 1 (100) 17 (100)

TABLE 26 Urinary tract infections patients experienced in the previous 3 months by 6-month follow-up, reported
since discharge

Trial group

Infections, n (%)

1 2 3 4 5 6 Total

Usual care 4 (33) 1 (25) 1 (100) 2 (100) 1 (100) 0 (0) 9 (43)

Intervention 8 (67) 3 (75) 0 (0) 0 (0) 0 (0) 1 (100) 12 (57)

Total 12 (100) 4 (100) 1 (100) 2 (100) 1 (100) 1 (100) 21 (100)

TABLE 27 Average number of the UTIs as median (IQR)

Trial group

Infections, median (IQR)

Discharge 3 months 6 months

Usual care 1 (1–1) 1 (1–2) 2 (1–4)

Intervention 1 (1–1) 1 (1–2) 1 (1–2)
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Number of falls

The numbers of people who had experienced at least one fall by discharge and by 3 and 6 months are
presented as frequencies by trial group in Table 28.

There had been fewer falls in the intervention group than in the usual-care group by discharge (4 vs. 13,
respectively) and between discharge and 3 months (5 vs. 11, respectively). There were equal numbers of
falls in both groups by 6 months (within the previous 3 months).

Total Barthel score

The summary statistics of total Barthel scores at 3 and 6 months, analysed using ordinal logit regression
and examining relative cumulative odds between intervention groups, are given in Table 29 (lower scores
indicate greater disability). The results are adjusted for the baseline total Barthel score and baseline
continence category, with site included as a random effect.

For the intervention group, at 3 and 6 months, the adjusted odds of higher Barthel scores (indicating
less disability) compared with lower Barthel scores were 0.43 and 0.48 times lower, respectively,
than for the usual-care group.

TABLE 28 Number of falls at each time point

Statistic During stay in stroke unit Discharge to 3 months 3–6 months

Usual care

Median (IQR) 2 (1–2) 1 (1–2) 1 (1–1)

Range 1–3 1–8 1–4

Number of people who experienced
at least one fall

13 11 7

Intervention

Median (IQR) 1 (1–1) 2 (2–4) 2 (1–2)

Range 1–1 1–6 1–2

Number of people who experienced
at least one fall

4 5 7

TABLE 29 Summary statistics of total Barthel score by group

Time point Median (IQR) Mean (SD)

Usual care

Baseline 4 (2–9) 5.91 (5.39)

3 months 14 (10–18) 12.92 (6.00)

6 months 16 (10–18) 13.33 (6.08)

Intervention

Baseline 6.5 (2–12) 7.82 (6.59)

3 months 11 (5–17) 10.82 (6.34)

6 months 13 (7–18) 12.29 (6.21)
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Number of deaths

The numbers of deaths are presented as frequencies (%) by discharge and by 3 and 6 months for each
trial group in Table 30.

Summary table of the results of secondary outcomes

Table 31 shows a summary of the results of the secondary outcomes, presented in this appendix, where
inferential analysis was possible.

The estimated odds for stress incontinence were lower in the intervention group than in the usual-care
group at both follow-up time points. The usual-care group had lower estimated odds of urge incontinence
than the intervention group at both follow-up time points, and the odds of higher Barthel scores were
higher in the usual-care group than in the intervention group.

TABLE 30 Number of deaths, presented as frequencies (%)

Trial group

Deaths, n (%)

Discharge (N= 156) 3 months (N= 122) 6 months (N= 143)

Usual care 3 (4) 8 (12) 13 (19)

Intervention 4 (5) 10 (18) 12 (16)

TABLE 31 Summary table of the results for secondary outcomes

Variable
Sample/complete
cases (n)

Usual-care
group, n (%)

Intervention
group, n (%)

Between-group difference:
intervention vs. usual care,
OR (95% CI)

3 months

Stress incontinence: yes 94/64 18 (32.1) 11 (29.0) 0.80 (0.28 to 2.31)a

Urge incontinence: yes 75/43 30 (68.2) 20 (64.5) 1.69 (0.37 to 0.78)a

Barthel total score,c median (IQR) 85 14 (8) 11 (12) 0.43a (0.18 to 1.04)

6 months

Stress incontinence: yes 92/64 14 (30.4) 10 (21.7) 0.60 (0.20 to 1.81)a

Urge incontinence: yes 81/48 22 (53.66) 24 (60.0) 1.83 (0.43 to 7.76)a

Barthel total score,c median (IQR) 90 16 (8) 13 (11) 0.48a (0.22 to 1.07)

Number of UTIs
Sample/complete
cases (n)

Median (IQR)

StatisticsbUsual care Intervention

Discharge 30 1 (0) 1 (0) –1.14

3 months 17 1 (1) 1 (1) 0.12

6 months 21 2 (3) 1 (1) 1.23

a Adjusted for baseline.
b Wilcoxon rank-sum (Mann–Whitney) test statistics.
c Lower Barthel scores indicate greater disability.
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Appendix 3 Process evaluation
additional table

TABLE 32 Eligible participants who were not put on SVP

PID

Length of
hospital
stay 1a

Length of
hospital
stay 2b

Reasons for not
starting SVP Comment

Status at
discharge

Continence
status at
discharge

3003 2 Discharged early Reason unknown Alive Incontinent

4002 8 Discharged early Discharged early. Notes: ‘patient was
discharged prior to starting on regime’

Alive Incontinent

4003 6 Discharged early Notes: regime delay as no staff
available

Alive Incontinent

5006 38 Unknown No log of ongoing continence events Alive

5007 17 Unknown No log of ongoing continence events Alive

5010 96 Unknown No log of ongoing continence events Alive Incontinent

5017 21 Unknown No log of ongoing continence events Alive

5018 34 Unknown No log of ongoing continence events Alive Incontinent

7018 9 Unknown No log of ongoing continence events Alive Incontinent

9010 53 Unknown No log of ongoing continence events Alive Incontinent

9011 11 Unknown No log of ongoing continence events Alive Continent

10020 32 Unknown No log of ongoing continence events Alive

15004 66 71 Unknown No log of ongoing continence events Deceased Incontinent

17004 15 Continent Participant remained continent during
3-day bladder diary. This participant
did not have a recommended
initial treatment

Alive

17007 37 Unknown No log of ongoing continence events Alive Incontinent

PID, participant identifier.
a Length of hospital stay (date of discharge from stroke unit minus baseline date).
b Length of hospital stay (date of discharge from stroke unit minus randomisation date).
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Appendix 4 Length of stay additional
information

TABLE 33 Length of stay and attribution by month randomised

Month randomised Randomised (n)
Length of stay (days),
median (IQR)

3-month ICIQ-UI-SF
calculable, n (%)

6-month ICIQ-UI-SF
calculable, n (%)

All 157 27 (16–45) 86 (54.8) 87 (55.4)

June 2019 3 13 (8–18) 2 (66.7) 1 (33.3)

July 2019 6 28.5 (8–42) 4 (66.7) 3 (50.0)

August 2019 10 18 (10–38) 3 (30.0) 3 (30.0)

September 2019 13 21 (17–41) 7 (53.8) 7 (53.8)

October 2019 12 25.5 (17.5–41.5) 2 (16.7) 5 (41.7)

November 2019 21 21.5 (13–26.5) 13 (61.9) 11 (52.4)

December 2019 22 30.5 (13–61) 12 (54.5) 13 (59.1)

January 2020 30 43 (24–57) 17 (56.7) 20 (66.7)

February 2020 30 30.5 (17–58) 19 (63.3) 19 (63.3)

March 2020 10 30 (17–45) 7 (70.0) 5 (50.0)

ICIQ-UI-SF calculable includes participants who were catheterised and given the maximum score.

TABLE 34 Length of stay by month randomised with monthly cut-off points

Month randomised

Length of stay up to
and including (days),
median (IQR) [n]

Length of stay
post (days),
median (IQR) [n]

June 2019 13 (8–18) [3] 27 (16–46) [152]

July 2019 18 (8–31) [9] 27 (16–48) [146]

August 2019 18 (8–38) [19] 27 (17–48) [136]

September 2019 21 (13–39.5) [32] 27 (17–48) [123]

October 2019 21.5 (13–41) [44] 27 (17–51) [111]

November 2019 21.5 (13–34) [64] 35 (17–57) [91]

December 2019 23.5 (13–38) [86] 36 (21–57) [69]

January 2020 26 (16–44) [115] 30.5 (17–52) [40]

February 2020 26 (16–45) [145] 30 (17–45) [10]
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Appendix 5 Health economics evaluation
additional tables

TABLE 35 Number of participants who returned resource use questionnaire, by month

Month

Usual-care group (n) Intervention group (n) Total (n)

Long version Short version Long version Short version Long version Short version

1 41 10 34 16 75 26

2 35 8 32 15 67 23

3 30 9 27 12 57 21

4 30 12 33 13 63 25

5 30 11 32 13 62 24

6 21 6 27 11 48 17

All 187 56 185 80 372 136

Note that the long version corresponds to the original survey, and the short version corresponds to a shorter version
of the original survey that was completed over the telephone.

TABLE 36 Average resource use: months 1–6 long questionnaire

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Month 1: number of times

Used GP 1.13 39 1.436 0.80 25 1.384 1.00 64 1.414

Used practice nurse 0.92 38 1.634 0.36 25 0.860 0.70 63 1.399

Admitted to hospital 0.39 38 0.946 0.08 25 0.277 0.27 63 0.766

Treated at A&E 0.18 38 0.457 0.00 25 0.000 0.11 63 0.364

Received treatment/help from

Physiotherapy 7.15 20 6.683 9.57 14 7.603 8.15 34 7.067

Occupational therapy 5.06 16 3.941 6.22 9 2.539 5.48 25 3.490

Chiropodist or podiatrist 3.60 5 4.775 1.00 3 0.000 2.63 8 3.852

District nurse 11.50 12 25.094 5.33 3 6.658 10.27 15 22.531

Home care/help 37.86 7 31.861 50.25 8 35.030 44.47 15 33.008

Continence advisor 2.00 4 0.816 1.50 2 0.707 1.83 6 0.753

Stroke Association family
support worker

3.50 6 3.017 1.67 3 0.577 2.89 9 2.571

Day support (day-care) centre 1.00 1 1.00 1

Other treatment/help 3.50 2 2.121 30.00 1 12.33 3 15.373

continued
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TABLE 36 Average resource use: months 1–6 long questionnaire (continued )

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Month 2: number of times

Used GP 0.82 33 1.261 0.90 21 1.446 0.85 54 1.323

Used practice nurse 0.79 33 1.516 0.33 21 0.913 0.61 54 1.323

Admitted to hospital 0.09 33 0.384 0.05 21 0.218 0.07 54 0.328

Treated at A&E 0.12 33 0.331 0.00 21 0.000 0.07 54 0.264

Received treatment/help from

Physiotherapy 6.00 14 4.690 9.54 13 7.546 7.70 27 6.366

Occupational therapy 5.00 11 3.975 8.33 6 3.077 6.18 17 3.941

Chiropodist or podiatrist 2.83 6 4.491 1.00 2 0.000 2.38 8 3.889

District nurse 19.83 6 34.747 7.50 2 7.778 16.75 8 30.061

Home care/help 47.75 4 41.153 57.67 6 33.957 53.70 10 35.091

Continence advisor 1.25 4 0.500 2.00 1 1.40 5 0.548

Stroke Association family
support worker

2.75 4 3.500 1.20 5 0.447 1.89 9 2.315

Day support (day-care) centre 1.00 1 1.00 1

Other treatment/help 3.00 2 2.828 30.00 1 12.00 3 15.716

Month 3: number of times

Used GP 0.93 27 1.269 0.88 16 1.408 0.91 43 1.306

Used practice nurse 0.85 27 1.610 0.50 16 0.894 0.72 43 1.386

Admitted to hospital 0.00 27 0.000 0.00 16 0.000 0.00 43 0.000

Treated at A&E 0.26 27 0.859 0.00 16 0.000 0.16 43 0.688

Received treatment/help from

Physiotherapy 6.83 12 6.191 7.18 11 5.344 7.00 23 5.673

Occupational therapy 5.64 11 5.784 7.50 6 4.135 6.29 17 5.205

Chiropodist or podiatrist 1.00 4 0.000 1.00 2 0.000 1.00 6 0.000

District nurse 21.20 5 38.739 4.25 4 5.852 13.67 9 29.034

Home care/help 4.00 1 57.17 6 38.665 49.57 7 40.616

Continence advisor 1.33 3 0.577 2.00 1 1.50 4 0.577

Stroke Association family
support worker

3.33 3 4.041 2.00 1 3.00 4 3.367

Day support (day-care) centre 1.00 1 1.00 1

Other treatment/help 11.50 4 9.950 30.00 1 15.20 5 11.946

Month 4: number of times

Used GP 1.00 28 1.414 0.67 27 1.144 0.84 55 1.288

Used practice nurse 0.71 28 1.436 0.78 27 1.528 0.75 55 1.468

Admitted to hospital 0.29 28 0.713 0.11 28 0.315 0.20 56 0.553

Treated at A&E 0.14 28 0.356 0.00 27 0.000 0.07 55 0.262

Received treatment/help from

Physiotherapy 4.63 8 4.658 10.29 7 14.625 7.27 15 10.539

Occupational therapy 4.50 4 5.066 10.33 6 16.158 8.00 10 12.754
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TABLE 36 Average resource use: months 1–6 long questionnaire (continued )

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Chiropodist or podiatrist 1.20 5 0.447 1.00 1 1.17 6 0.408

District nurse 2.00 2 1.414 2.50 4 1.915 2.33 6 1.633

Home care/help 94.50 2 6.364 67.00 3 47.843 78.00 5 37.169

Stroke Association family
support worker

1.25 4 0.500 1.25 4 0.500

Other treatment/help 1.00 1 27.00 2 21.213 18.33 3 21.221

Month 5: number of times

Used GP 0.96 28 1.427 0.60 25 1.155 0.79 53 1.306

Used practice nurse 0.89 28 1.641 0.84 25 1.573 0.87 53 1.594

Admitted to hospital 0.29 28 0.713 0.12 26 0.326 0.20 54 0.562

Treated at A&E 0.18 28 0.390 0.00 25 0.000 0.09 53 0.295

Received treatment/help from

Physiotherapy 5.00 7 4.899 11.75 4 20.189 7.45 11 12.177

Occupational therapy 4.00 5 4.528 9.80 5 18.006 6.90 10 12.749

Chiropodist or podiatrist 1.20 5 0.447 1.00 1 1.17 6 0.408

District nurse 2.33 3 1.155 2.50 4 1.915 2.43 7 1.512

Home care/help 83.00 3 20.421 94.50 2 6.364 87.60 5 16.072

Stroke Association family
support worker

1.25 4 0.500 1.25 4 0.500

Day support (day-care) centre 4.00 1 4.00 1

Other treatment/help 1.50 2 0.707 18.67 3 20.817 11.80 5 17.470

Month 6: number of times

Used GP 1.00 19 1.599 0.35 20 0.933 0.67 39 1.325

Used practice nurse 1.00 19 1.915 0.55 20 1.234 0.77 39 1.597

Admitted to hospital 0.26 19 0.562 0.10 21 0.301 0.18 40 0.446

Treated at A&E 0.16 19 0.375 0.00 20 0.000 0.08 39 0.270

Received treatment/help from

Physiotherapy 4.50 4 5.066 1.00 2 0.000 3.33 6 4.320

Occupational therapy 5.67 3 5.508 1.50 4 0.577 3.29 7 3.904

Chiropodist or podiatrist 1.25 4 0.500 1.00 2 0.000 1.17 6 0.408

District nurse 2.00 2 1.414 1.00 2 0.000 1.50 4 1.000

Home care/help 83.00 3 20.421 69.67 3 43.247 76.33 6 31.117

Stroke Association family
support worker

1.50 2 0.707 1.50 2 0.707

Day support (day-care) centre 4.00 1 4.00 1

Other treatment/help 1.00 1 7.00 2 7.071 5.00 3 6.083

A&E, accident and emergency.
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In Table 37, we can observe the average resource use of the participants using the short survey
between months 1 and 6. As is the case for participants using the long survey (see Table 36), the most
used services are GPs and practice nurses in both trial groups for the overall period. The usual-care
group used more of those services than the intervention group, on average. Participants using the
short survey report more use of GP services; however, the sample size is too small to allow for any
meaningful comparisons.

TABLE 37 Average resource use: months 1–6 short questionnaire

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Month 1: number of times

Used GP 2.86 7 2.193 1.91 11 2.023 2.28 18 2.081

Used practice nurse 0.00 8 0.000 0.55 11 1.508 0.32 19 1.157

Admitted to hospital 0.00 9 0.000 0.55 11 0.934 0.30 20 0.733

Treated at A&E 0.11 9 0.333 0.55 11 1.036 0.35 20 0.813

Received treatment/help from

Physiotherapy 0.44 9 0.527 0.45 11 0.522 0.45 20 0.510

Occupational therapy 0.25 8 0.463 0.36 11 0.505 0.32 19 0.478

Chiropodist or podiatric 0.25 8 0.463 0.27 11 0.467 0.26 19 0.452

District nurse 0.00 8 0.000 0.00 10 0.000 0.00 18 0.000

Continence advisor 0.00 8 0.000 0.00 11 0.000 0.00 19 0.000

Stroke Association family
support worker

0.11 9 0.333 0.00 11 0.000 0.05 20 0.224

Number of times received
treatment/help from
physiotherapy

12.00 3 10.000 28.00 4 28.036 21.14 7 22.349

Number of times received
treatment/help from
occupational therapy

11.50 2 14.849 17.33 3 22.279 15.00 5 17.706

Number of times received
treatment/help from
chiropodist or podiatrist

1.00 2 0.000 1.33 3 0.577 1.20 5 0.447

Number of times received
treatment/help from Stroke
Association family
support worker

1.00 1 1.00 1

Month 2: number of times

Used GP 3.80 5 1.789 1.60 10 2.066 2.33 15 2.193

Used practice nurse 0.00 5 0.000 0.70 10 1.567 0.47 15 1.302

Admitted to hospital 0.00 6 0.000 0.70 10 0.949 0.44 16 0.814

Treated at A&E 0.17 6 0.408 0.60 10 1.075 0.44 16 0.892
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TABLE 37 Average resource use: months 1–6 short questionnaire (continued )

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Received treatment/help from

Physiotherapy 0.17 6 0.408 0.70 10 0.483 0.50 16 0.516

Occupational therapy 0.17 6 0.408 0.40 10 0.516 0.31 16 0.479

Chiropodist or podiatrist 0.17 6 0.408 0.20 10 0.422 0.19 16 0.403

District nurse 0.00 6 0.000 0.11 9 0.333 0.07 15 0.258

Continence advisor 0.00 6 0.000 0.00 10 0.000 0.00 16 0.000

Stroke Association family
support worker

0.17 6 0.408 0.00 10 0.000 0.06 16 0.250

Number of times received
treatment/help from
physiotherapy

12.00 1 20.67 6 24.712 19.43 7 22.795

Number of times received
treatment/help from
occupational therapy

1.00 1 17.33 3 22.279 13.25 4 19.939

Number of times received
treatment/help from
chiropodist or podiatrist

1.00 1 1.50 2 0.707 1.33 3 0.577

Number of times received
treatment/help from district
nurse

1.00 1 1.00 1

Number of times received
treatment/help from Stroke
Association family support
worker

1.00 1 1.00 1

Month 3: number of times

Used GP 2.00 7 2.000 1.57 7 1.902 1.79 14 1.888

Used practice nurse 0.86 7 1.864 1.00 7 1.826 0.93 14 1.774

Admitted to hospital 0.00 7 0.000 0.86 7 1.069 0.43 14 0.852

Treated at A&E 0.14 7 0.378 0.86 7 1.215 0.50 14 0.941

Received treatment/help from

Physiotherapy 0.43 7 0.535 0.57 7 0.535 0.50 14 0.519

Occupational therapy 0.43 7 0.535 0.29 7 0.488 0.36 14 0.497

Chiropodist or podiatric 0.43 7 0.535 0.29 7 0.488 0.36 14 0.497

District nurse 0.00 7 0.000 0.00 6 0.000 0.00 13 0.000

Continence advisor 0.00 7 0.000 0.00 7 0.000 0.00 14 0.000

Stroke Association family
support worker

0.14 7 0.378 0.00 7 0.000 0.07 14 0.267

Number of times received
treatment/help from
physiotherapy

5.33 3 5.774 20.00 4 26.870 13.71 7 20.822

Number of times received
treatment/help from
occupational therapy

1.33 3 0.577 4.50 2 2.121 2.60 5 2.074
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TABLE 37 Average resource use: months 1–6 short questionnaire (continued )

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

Number of times received
treatment/help from
chiropodist or podiatrist

1.00 2 0.000 1.50 2 0.707 1.25 4 0.500

Number of times received
treatment/help from Stroke
Association family support
worker

1.00 1 1.00 1

Month 4: number of times

Used GP 2.17 12 1.899 1.17 2 1.528 1.67 24 1.761

Used practice nurse 1.00 12 1.758 0.17 12 0.389 0.58 24 1.316

Admitted to hospital 0.58 12 1.443 0.33 12 0.492 0.46 24 1.062

Treated at A&E 0.17 12 0.389 0.17 12 0.389 0.17 24 0.381

Received treatment/help from

Physiotherapy 0.42 12 0.515 0.25 12 0.452 0.33 24 0.482

Occupational therapy 0.25 12 0.452 0.08 12 0.289 0.17 24 0.381

Chiropodist or podiatrist 0.33 12 0.492 0.00 12 0.000 0.17 24 0.381

District nurse 0.00 12 0.000 0.00 11 0.000 0.00 23 0.000

Continence advisor 0.00 12 0.000 0.17 12 0.389 0.08 24 0.282

Stroke Association family
support worker

0.00 11 0.000 0.00 12 0.000 0.00 23 0.000

Number of times received
treatment/help from
physiotherapy

4.50 4 5.000 21.33 3 25.146 11.71 7 17.442

Number of times received
treatment/help from
occupational therapy

7.67 3 5.859 3.00 1 6.50 4 5.323

Number of times received
treatment/help from
chiropodist or podiatrist

1.00 3 0.000 1.00 3 0.000

Number of times received
treatment/help from
continence advisor

1.00 2 0.000 1.00 2 0.000

Month 5: number of times

Used GP 2.27 11 1.954 1.25 12 1.485 1.74 23 1.764

Used practice nurse 1.09 11 1.814 0.17 12 0.389 0.61 23 1.340

Admitted to hospital 0.64 11 1.502 0.33 12 0.492 0.48 23 1.082

Treated at A&E 0.18 11 0.405 0.17 12 0.389 0.17 23 0.388

Received treatment/help from

Physiotherapy 0.36 11 0.505 0.25 12 0.452 0.30 23 0.470

Occupational therapy 0.18 11 0.405 0.17 12 0.389 0.17 23 0.388

Chiropodist or podiatrist 0.18 11 0.405 0.00 12 0.000 0.09 23 0.288

APPENDIX 5

NIHR Journals Library www.journalslibrary.nihr.ac.uk

80



TABLE 37 Average resource use: months 1–6 short questionnaire (continued )

Resource

Usual-care group Intervention group Total

Mean n SD Mean n SD Mean n SD

District nurse 0.00 11 0.000 0.00 11 0.000 0.00 22 0.000

Continence advisor 0.00 11 0.000 0.17 12 0.389 0.09 23 0.288

Stroke Association family
support worker

0.00 10 0.000 0.00 12 0.000 0.00 22 0.000

Number of times received
treatment/help from
physiotherapy

5.33 3 5.774 20.33 3 25.813 12.83 6 18.638

Number of times received
treatment/help from
occupational therapy

12.00 2 0.000 2.50 2 0.707 7.25 4 5.500

Number of times received
treatment/help from
chiropodist or podiatrist

1.00 2 0.000 1.00 2 0.000

Number of times received
treatment/help from
continence advisor

1.00 2 0.000 1.00 2 0.000

Month 6: number of times

Used GP 2.17 6 2.041 1.20 10 1.619 1.56 16 1.788

Used practice nurse 1.00 6 1.673 0.10 10 0.316 0.44 16 1.094

Admitted to hospital 1.00 6 2.000 0.20 10 0.422 0.50 16 1.265

Treated at A&E 0.17 6 0.408 0.20 10 0.422 0.19 16 0.403

Received treatment/help from

Physiotherapy 0.50 6 0.548 0.20 10 0.422 0.31 16 0.479

Occupational therapy 0.17 6 0.408 0.10 10 0.316 0.13 16 0.342

Chiropodist or podiatrist 0.17 6 0.408 0.00 10 0.000 0.06 16 0.250

District nurse 0.00 6 0.000 0.00 9 0.000 0.00 15 0.000

Continence advisor 0.00 6 0.000 0.20 10 0.422 0.13 16 0.342

Stroke Association family
support worker

0.00 6 0.000 0.00 10 0.000 0.00 16 0.000

Number of times received
treatment/help from
physiotherapy

7.00 2 7.071 26.50 2 33.234 16.75 4 22.618

Number of times received
treatment/help from
occupational therapy

12.00 1 3.00 1 7.50 2 6.364

Number of times received
treatment/help from
chiropodist or podiatrist

1.00 1 1.00 1

Number of times received
treatment/help from
continence advisor

1.00 2 0.000 1.00 2 0.000

A&E, accident and emergency.
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The EQ-5D-5L was administered at baseline and at 3 and 6 months to the participants recruited
and followed up until the cancellation of the trial. The data are presented in Table 38. There was some
variation in the dimension scores by study group, but the sample size was too small for statistical
comparisons to be undertaken. For participants who were unable to answer the EQ-5D-5L instrument,
the proxy version was used. Results can be found in Table 39.

TABLE 38 Patients’ EQ-5D-5L dimension responses by group at baseline and at 3 and 6 months

Dimension

Time period, n (%)

Baseline 1–3 months’ follow-up 2–6 months’ follow-up

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Mobility

I have no problems in
walking about

3 (7) 2 (4) 5 (17) 3 (14) 5 (21) 6 (23)

I have slight problems
in walking about

7 (15) 12 (24) 3 (10) 4 (19) 7 (29) 2 (8)

I have moderate
problems in walking
about

10 (22) 8 (16) 9 (31) 8 (38) 7 (29) 8 (31)

I have severe
problems in walking
about

6 (13) 6 (12) 6 (21) 2 (10) 5 (21) 7 (27)

I am unable to
walk about

20 (43) 22 (44) 6 (21) 4 (19) 0 (0) 3 (12)

Number 46 50 29 21 24 26

Self-care

I have no problems
washing or dressing
myself

7 (15) 6 (12) 13 (45) 7 (33) 11 (46) 10 (38)

I have slight problems
washing or dressing
myself

6 (13) 11 (22) 7 (24) 1 (5) 5 (21) 2 (8)

I have moderate
problems washing or
dressing myself

9 (20) 7 (14) 3 (10) 6 (29) 6 (25) 9 (35)

I have severe
problems washing or
dressing myself

9 (20) 12 (24) 3 (10) 3 (14) 2 (8) 4 (15)

I am unable to wash
or dress myself

14 (30) 14 (28) 3 (10) 4 (19) 0 (0) 1 (4)

Number 45 50 29 21 24 26
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TABLE 38 Patients’ EQ-5D-5L dimension responses by group at baseline and at 3 and 6 months (continued )

Dimension

Time period, n (%)

Baseline 1–3 months’ follow-up 2–6 months’ follow-up

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual activities

I have no problems
doing my usual
activities

8 (17) 4 (8) 4 (14) 2 (10) 5 (21) 5 (19)

I have slight problems
doing my usual
activities

5 (11) 7 (14) 8 (28) 2 (10) 6 (25) 2 (8)

I have moderate
problems doing my
usual activities

5 (11) 8 (16) 7 (24) 6 (29) 7 (29) 9 (35)

I have severe
problems doing my
usual activities

6 (13) 11 (22) 5 (17) 4 (19) 5 (21) 5 (19)

I am unable to do my
usual activities

22 (48) 20 (40) 5 (17) 7 (33) 1 (4) 5 (19)

Number 46 50 29 21 24 26

Pain/discomfort

I have no pain or
discomfort

24 (52) 21 (42) 15 (52) 7 (33) 9 (38) 12 (46)

I have slight pain or
discomfort

12 (26) 8 (16) 9 (31) 5 (24) 7 (29) 4 (15)

I have moderate pain
or discomfort

8 (17) 9 (18) 2 (7) 8 (38) 7 (29) 6 (23)

I have severe pain or
discomfort

2 (4) 7 (14) 2 (7) 0 (0) 0 (0) 4 (15)

I have extreme pain or
discomfort

0 (0) 4 (8) 1 (3) 1 (5) 0 (0) 0 (0)

Number 46 49 29 21 23 26

Anxiety/depression

I am not anxious or
depressed

20 (43) 19 (38) 13 (45) 9 (43) 12 (50) 13 (50)

I am slightly anxious
or depressed

17 (37) 19 (38) 12 (41) 6 (29) 8 (33) 9 (35)

I am moderately
anxious or depressed

6 (13) 10 (20) 3 (10) 3 (14) 4 (17) 2 (8)

I am severely anxious
or depressed

1 (2) 1 (2) 0 (0) 1 (5) 0 (0) 0 (0)

I am extremely
anxious or depressed

1 (2) 0 (0) 1 (3) 0 (0) 0 (0) 1 (4)

Number 45 49 29 19 24 25

DOI: 10.3310/EFTV1270 Health Technology Assessment 2022 Vol. 26 No. 31

Copyright © 2022 Watkins et al. This work was produced by Watkins et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

83



TABLE 39 Proxies’ EQ-5D-5L dimension responses by group at baseline and at 3 and 6 months

Dimension

Time period, n (%)

Baseline 1–3 months’ follow-up 2–6 months’ follow-up

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Mobility

No problems in
walking about

2 (7) 2 (7) 1 (4) 1 (7) 3 (14) 2 (10)

Slight problems in
walking about

4 (13) 3 (10) 4 (17) 1 (7) 6 (29) 3 (15)

Moderate problems in
walking about

5 (17) 5 (17) 7 (29) 2 (13) 6 (29) 4 (20)

Severe problems in
walking about

2 (7) 4 (14) 3 (13) 4 (27) 1 (5) 4 (20)

Unable to walk about 17 (57) 15 (52) 9 (38) 7 (47) 5 (24) 7 (35)

Number 30 29 24 15 21 20

Self-care

No problems
washing or dressing
themselves

1 (3) 3 (10) 5 (21) 0 (0) 6 (29) 4 (20)

Slight problems
washing or dressing
themselves

2 (7) 0 (0) 4 (17) 2 (13) 5 (24) 1 (5)

Moderate problems
washing or dressing
themselves

7 (23) 3 (10) 3 (13) 1 (7) 3 (14) 3 (15)

Severe problems
washing or dressing
themselves

4 (13) 6 (21) 2 (8) 1 (7) 3 (14) 1 (5)

Unable to wash or
dress themselves

16 (53) 17 (59) 10 (42) 11 (73) 4 (19) 11 (55)

Number 30 29 24 15 21 20

Usual activities

No problems doing
their usual activities

1 (3) 2 (7) 2 (8) 0 (0) 3 (14) 2 (10)

Slight problems doing
their usual activities

1 (3) 1 (3) 5 (21) 1 (7) 5 (24) 3 (15)

Moderate problems
doing their usual
activities

5 (17) 1 (3) 4 (17) 2 (13) 4 (19) 5 (25)

Severe problems
doing their usual
activities

4 (13) 5 (17) 4 (17) 2 (13) 2 (10) 2 (10)

Unable to do their
usual activities

19 (63) 20 (69) 9 (38) 10 (67) 7 (33) 8 (40)

Number 30 29 24 15 21 20
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TABLE 39 Proxies’ EQ-5D-5L dimension responses by group at baseline and at 3 and 6 months (continued )

Dimension

Time period, n (%)

Baseline 1–3 months’ follow-up 2–6 months’ follow-up

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Usual-care
group

Intervention
group

Pain/discomfort

No pain or discomfort 13 ( 43) 13 (45) 7 (29) 4 (27) 6 (29) 8 (40)

Slight pain
or discomfort

12 (40) 7 (24) 7 (29) 1 (7) 6 (29) 5 (25)

Moderate pain
or discomfort

2 (7) 7 (24) 5 (21) 7 (47) 4 (19) 3 (15)

Severe pain
or discomfort

2 (7) 1 (3) 3 (13) 2 (13) 5 (24) 2 (10)

Extreme pain
or discomfort

1 (3) 0 (0) 0 (0) 1 (7) 0 (0) 1 (5)

Number 30 28 22 15 21 19

Anxiety/depression

Not anxious
or depressed

15 (50) 8 (28) 7 (29) 6 (40) 7 (33) 5 (25)

Slightly anxious
or depressed

7 (23) 11 (38) 6 (25) 4 (27) 10 (48) 10 (50)

Moderately anxious
or depressed

5 (17) 6 (21) 2 (8) 3 (20) 3 (14) 5 (25)

Severely anxious
or depressed

2 (7) 1 (3) 3 (13) 0 (0) 1 (5) 0 (0)

Extremely anxious
or depressed

1 (3) 1 (3) 1 (4) 1 (7) 0 (0) 0 (0)

Number 30 27 19 14 21 20

TABLE 40 Patients’ EQ-5D-5L average scores by group at baseline and at 3 and 6 months

Dimension

Trial group

Usual care Intervention

Mean n SD Mean n SD

Baseline

Mobility 3.7 46 1.34 3.7 50 1.36

Self-care 3.4 45 1.45 3.3 50 1.41

Usual activities 3.6 46 1.58 3.7 50 1.34

Pain/discomfort 1.7 46 0.91 2.3 49 1.37

Anxiety/depression 1.8 45 0.92 1.9 49 0.82
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TABLE 40 Patients’ EQ-5D-5L average scores by group at baseline and at 3 and 6 months (continued )

Dimension

Trial group

Usual care Intervention

Mean n SD Mean n SD

3 months

Mobility 3.2 29 1.37 3.0 21 1.30

Self-care 2.2 29 1.39 2.8 21 1.54

Usual activities 3.0 29 1.32 3.6 21 1.33

Pain/discomfort 1.8 29 1.08 2.2 21 1.08

Anxiety/depression 1.8 29 0.91 1.8 19 0.92

6 months

Mobility 2.5 24 1.06 3.0 26 1.34

Self-care 2.0 24 1.04 2.4 26 1.27

Usual activities 2.6 24 1.17 3.1 26 1.37

Pain/discomfort 1.9 23 0.85 2.1 26 1.16

Anxiety/depression 1.7 24 0.76 1.7 25 0.95

TABLE 41 Proxies’ EQ-5D-5L average scores by group at baseline and at 3 and 6 months

Dimension

Trial group

Usual care Intervention

Mean n SD Mean n SD

Baseline

Mobility 3.9 30 1.39 3.9 29 1.33

Self-care 4.1 30 1.17 4.2 29 1.28

Usual activities 4.3 30 1.09 4.4 29 1.18

Pain/discomfort 1.9 30 1.04 1.9 28 0.93

Anxiety/depression 1.9 30 1.13 2.1 27 1.01

3 months

Mobility 3.6 24 1.28 4.0 15 1.25

Self-care 3.3 24 1.66 4.4 15 1.12

Usual activities 3.5 24 1.41 4.4 15 0.99

Pain/discomfort 2.2 22 1.05 2.7 15 1.23

Anxiety/depression 2.2 19 1.27 2.0 14 1.18

6 months

Mobility 3.0 21 1.40 3.6 20 1.40

Self-care 2.7 21 1.52 3.7 20 1.66

Usual activities 3.2 21 1.51 3.6 20 1.43

Pain/discomfort 2.4 21 1.16 2.1 19 1.24

Anxiety/depression 1.9 21 0.83 2.0 20 0.73
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Appendix 6 Protocol amendment list

Following the first meeting of our ICONS-II TSC, we made a few minor changes to the ICONS-II
trial protocol.

Inclusion criteria

We revised the inclusion criterion for level of consciousness to:

l conscious: ‘Alert’ or ‘Not alert but arousable’ (NIHSS Point 1A score of 0 or 1) on the NIHSS3,46

within 72 hours of stroke onset.

The TSC suggested that people with an NIHSS Point 1A score of 2 would not be likely to benefit from
the intervention.

We revised the inclusion criterion for UI to:

l UI, defined as ‘involuntary loss of urine’,38 within 72 hours of stroke onset or presence of IUC at the
time of consent.

This brings the time period in line with that of the level of consciousness inclusion criterion.

Contamination monitoring: extent to which usual-care participants receive
the intervention

We initially planned to conduct a retrospective review of case notes of 50% of patients admitted to
each unit in the 3-month pre-intervention period to determine continence practice. However, as many
of the sites that expressed an interest in participating were large (between 400 and 1300 admissions
with stroke per annum), we believed that using this approach would generate too many data and waste
research nurse time and resources. Our revised plan was as follows:

l To determine baseline continence practice, we will conduct a retrospective audit of case notes of
40 patients admitted to each unit in the 3-month pre-intervention period. Detailed review will be
conducted of patients identified as incontinent. Audit data will be collected by the project-specific
research nurse in each site.

Internal pilot trial continuation criteria

The TSC recommended changing the words ‘stop trial’ to ‘pause trial’ to allow the opportunity for
rectifying causes of recruitment and contamination issues, should these arise (protocol section 3.4:
internal pilot study).

Outcome measurement

We added an additional data point for the primary outcome, ICIQ-UI-SF: discharge from the stroke unit.

We added ‘number of urinary tract infections’ and ‘number of days indwelling urethral catheter
in situ’ to our secondary outcomes. We will collect these at discharge from the stroke unit and at
3 and 6 months post randomisation.
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