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A B S T R A C T

Background

Prompted voiding is a behavioural therapy used mainly in North American nursing homes. It aims to improve bladder control for people
with or without dementia using verbal prompts and positive reinforcement.

Objectives

To assess the eEects of prompted voiding for the management of urinary incontinence in adults.

Search methods

We searched the Cochrane Incontinence Group Specialised Trials Register (searched 31 January 2006) and reference lists of relevant
articles. We contacted investigators in the field to locate extra studies.

Selection criteria

All randomised or quasi-randomised trials which addressed prompted voiding for the management of urinary incontinence. The trials
included adult men and women, with or without cognitive impairment, diagnosed as having urinary incontinence as identified by the
trialists, either by symptom classification or by urodynamic investigation.

Data collection and analysis

The identified reports were assessed for eligibility. Two reviewers independently reviewed the selected studies for methodological quality.
Data describing six pre-specified outcomes were extracted independently by each reviewer and consensus reached when there was
disagreement. Trial investigators were consulted when clarification or further detail was required. A third reviewer was recruited to proof
read the review at diEerent stages.

Main results

Nine trials were included in the review. These involved 674 elderly people, the majority of whom were women. Prompted voiding was
compared with no prompted voiding in nine trials. The limited evidence suggested that prompted voiding increased self-initiated voiding
and decreased incontinent episodes in the short-term. There was no evidence about whether these eEects are sustained over a long period
of prompted voiding, or persist aIer stopping prompted voiding.

Authors' conclusions

There was insuEicient evidence to reach firm conclusions for practice. There was suggestive evidence of short-term benefit from prompted
voiding, but longer-term eEects are not known, and prompted voiding has significant resource implications.

Prompted voiding for the management of urinary incontinence in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

mailto:sharon.eustice@ciospct.cornwall.nhs.uk
https://doi.org/10.1002%2F14651858.CD002113


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

P L A I N   L A N G U A G E   S U M M A R Y

Regular reminding to prompt going to the toilet for the management of urinary incontinence in adults

Urinary incontinence is very common amongst elderly long-term residents of nursing homes or hospitals. Prompted voiding is a
behavioural therapy used mainly in North American nursing homes. It aims to improve bladder control for people with or without dementia
using verbal prompts and positive reinforcement. The review found that although there is suggestive evidence of short-term benefit from
prompted voiding, it is not known if these persist. Prompted voiding is also resource-intensive for nursing staE. Prompted voiding can take
up a lot of carers time and this hinders its wider use. There was no evidence about long-term eEects.
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B A C K G R O U N D

Urinary incontinence is common amongst elderly long term
residents of nursing homes or hospitals. Estimates of prevalence
range between 31% to over 70% (Borrie 1992; Fonda 1990;
Ouslander 1993; Ouslander 1995b; Schnelle 1995; Williams 1995).
Reflecting this, urinary incontinence is costly to those providing
care, estimated at approximately $3 million in North American
institutions (Hu 1990) and up to £1.4 billion overall in the United
Kingdom (Hu 2004; Roy 1997) and up to $19.5 billion overall in
the United States (in year 2000). Behavioural interventions are
oIen the first choice of treatment (Beckman 1995) especially
in institutional care (Colling 1996). These include bladder re-
education programmes, such as prompted voiding, habit training,
timed voiding and bladder training. The diEerences between these
can be easily misunderstood.

Prompted voiding is used to teach people with or without cognitive
impairment to initiate their own toileting through requests for help
and positive reinforcement from carers when they do this (Button
1998; Kennedy 1992; Norton 1996; Palmer 2005). This is distinctive
from some other therapies because of the participation of the
individual in the process. In contrast, habit training (Colling 1992)
attempts to determine the micturition pattern for an individual,
which can then be used to achieve continence, but does not
necessarily rely on the individual to participate. Timed toileting
(Hadley 1986) is fixed by time or event, which is carer led and not
individualised. Bladder training actively includes the individual in
attempting to increase the interval between the desire to void and
the actual void (Wallace 2004), and hence would not be suitable for
those who are cognitively impaired.

Prompted voiding requires assisting a resident to walk, or be taken,
to the toilet and is more labour intensive than practices that aim
to suit available resources, such as changing protective pads aIer
two or three incontinent episodes at the convenience of carers.
It involves the education of both the person with incontinence
and the staE, using a programme of scheduled voids that requires
prompting from the caregiver (Pinkowski 1996). Implementing and
maintaining prompted voiding therefore has resource implications
(Pinkowski 1996). Commitment and motivation need to be coupled
with increased staE time to enable implementation.

Prompted voiding is used in particular in North America, mainly
in long term facilities for people with cognitive impairment or
dementia. Most research on prompted voiding has been done
by gerontologists in the USA, Schnelle in particular (Burgio
1994;Creason 1989; Hu 1989; Hu 1990; Ouslander 1995c; Schnelle
1989; Schnelle 1983; Surdy 1992). Some investigators have
described the eEects of introducing prompted voiding, others
have compared prompted voiding with other therapies such as
exercise (Schnelle 1995) and bladder relaxant drugs (Ouslander
1995a), and others have compared prompted voiding plus an
exercise programme against no intervention. Although much of
this work suggests that prompted voiding is useful, methodological
weaknesses are common. They include the lack of appropriate
control groups, the use of research staE to implement the
intervention, and the short term perspective taken.

O B J E C T I V E S

To determine the eEects of prompted voiding for the management
of urinary incontinence.

The following hypotheses were addressed:

1. Prompted voiding is better than no prompted voiding for the
management of urinary incontinence.

2. Prompted voiding is better than other treatments for the
management of urinary incontinence.

3. Prompted voiding in combination with another therapy is better
than that therapy alone.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised or quasi randomised trials of prompted voiding for the
management of urinary incontinence.

Types of participants

Adult men and women with or without cognitive impairment
diagnosed as having urinary incontinence, as defined by the
trialists, either by symptom classification or by urodynamic study.

Types of interventions

(a) Prompted voiding compared with no prompted voiding
(b) Prompted voiding compared with other treatments
(c) Prompted voiding combined with another treatment compared
with that other treatment

Types of outcome measures

A. Patient symptoms

1. No improvement of wet episodes
2. Self initiated episodes of toileting in 24 hours (as indicated from
completed bladder charts)
3. Pad changes in 24 hours (as indicated from completed bladder
charts, total number and mean)
4. Number of incontinent episodes in 24 hours (as indicated from
completed bladder charts, total number and mean)

B. Health Status Measures

For example Activities of Daily Living (eg Katz ADL (Burgio 1994))

C. Health Economic Measures

D. Other outcomes

Non pre-specified outcomes judged important when performing
the review

Search methods for identification of studies

This review has drawn on the search strategy developed for the
Incontinence Group as a whole. Relevant trials have been primarily
identified from the Cochrane Incontinence Group Specialised Trials
Register. The methods used to derive this, including the search
strategy, are described under the Group's details in The Cochrane
Library (For more details please see the ‘Specialized Register’
section of the Group’s module in The Cochrane Library). The register
contains trials identified from MEDLINE, CINAHL and the Cochrane
Central Register of Controlled Trials (CENTRAL) and hand searching
of journals and conference proceedings.
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The Incontinence Group Trials Register was searched using the
Group's own keyword system. The search terms used were:

{design.rct* or design.cct*}
AND
{TOPIC.URINE.INCON*}
AND
{INTVENT.PSYCH.promptedVoid*}
(All searches were of the keyword field of Reference Manager 9.5 N,
ISI ResearchSoI).
Date of the most recent search of the register for this review: 31
January 2006.
The trials in the Incontinence Group Specialised Register are also
contained in CENTRAL.

The following additional searches were conducted for this review:

We checked all reference lists of identified trials and other relevant
articles. We contacted authors and trialists in the field to identify
any additional or unpublished studies or data.

We did not impose any language or other limits on the searches.

Data collection and analysis

The methodological quality of the included studies was assessed
using the Cochrane Incontinence Group's criteria, which are
described in the Cochrane Library. These are based on the
assumption that the avoidance of bias is best achieved by
secure concealment of random allocation prior to formal entry;
few and identifiable withdrawals and dropouts; and analysis
on an intention to treat basis. Of the trials included, none
fulfilled all the criteria for good methodological quality. Quality
assessment was performed by all three reviewers (SE, BR, JP)
with a consensus reached through discussion. Two reviewers
independently performed data extraction. Any discrepancies were
discussed until agreement was reached. Authors of trial reports
were consulted where clarification was necessary. Trial data were
analysed using the Cochrane soIware, Review Manager, and
processed as described in the Cochrane Collaboration Handbook
(Deeks 2005). Studies were excluded from the review if they
were not randomised or quasi-randomised trials, or if they made
comparisons other than those pre-specified. Excluded studies are
listed with reasons for their exclusion.

R E S U L T S

Description of studies

Nine trials involving 674 participants (Engberg 2002; Hu 1989; Linn
1995; Ouslander 2005; Schnelle 1983; Schnelle 1989; Schnelle 2003;
Surdy 1992; Smith 1992) compared prompted voiding against no
prompted voiding and were included in the review. In one of
these (Ouslander 2005) prompted voiding was a part of a wider
intervention that included exercise tanning. There was one cross
over trial (Ouslander 1995a) which compared prompted voiding
combined with another therapy (Oxybutinin) versus prompted
voiding alone, which was excluded because both groups received
prompted voiding. Three of the included trials (Hu 1989; Schnelle
1989; Ouslander 2005) have also been reported in supplementary
papers. These additional papers were treated in the same way as
the original papers in order to extract more complete data. See
Table of Included Studies.

Women predominated in most trials. However there were more
men in Ouslander 2005 (97 out of 107) and two trials (Schnelle
2003; Smith 1992) do not report gender (n=46). The average age
was 84 years. One trial (Linn 1995) did not report age. All but three
trials (Ouslander 2005; Schnelle 1983; Schnelle 2003) performed
urological assessment on the participants at baseline. A baseline
period was included in all the trials, ranging from two days to six
months, although Linn (Linn 1995) does not report the duration of
baseline. The duration of the interventions ranged from 20 days
to 32 weeks. Linn and Hu et al (Hu 1989; Linn 1995) reported a
follow-up period of 12 and 22 weeks respectively, whereas the other
studies did not address longer term eEects. The investigators in
the majority of each trials applied analysis of variance (ANOVA)
to the data, with the addition of t tests in Ouslander (Ouslander
2005), Hu et al (Hu 1989) and Engberg (Engberg 2002). Research
assistants were utilised to perform the intervention within four of
the trials (Hu 1989; Ouslander 2005; Schnelle 1989; Schnelle 2003).
The investigators of the other trials (Engberg 2002; Linn 1995; Surdy
1992; Schnelle 1983; Smith 1992) used the regular nursing assistant
staE or informal caregivers to implement the intervention. The
studies were conducted in the main during daytime hours, from
7am to 7 or 9pm, except for Surdy (Surdy 1992) who used a 24 hour
schedule, but participants were not disturbed unless they were
awake.

All but two trials (Linn 1995; Schnelle 1983) reported the average
scores for the Mini-Mental State Examination (MMSE range 0 to 30,
the lower the score, the greater the cognitive impairment). Linn
(Linn 1995) used the Dementia Rating Scale (DRS) but did not
include any data on this. Schnelle (Schnelle 1983) noted that 95%
of the sample had senile dementia or organic brain syndrome. In
the Surdy trial (Surdy 1992) the intervention group had an average
score of 14, whereas the control group scored an average of 11.
Schnelle et al (Schnelle 1989) reported an average score of eight,
with 25% having no score at all. Thirty percent of participants were
ambulant.

In respect of functional ability, six trials reported details. Surdy
(Surdy 1992) did not include any profile, whereas Hu et al (Hu
1989) used the Katz Activities of Daily Living tool. He reported a
high dependency for both treatment and control groups (average
score for treatment was 5.1 and for control was 5.5; range 0 to
6 with the higher score being the most dependent). In Schnelle's
(Schnelle 1983) trial he reports that none of the sample were
independent in toileting or ambulation. Only two participants
assist with transferring from a commode to the chair and vice versa.
In the later trial, Schnelle (Schnelle 1989) reported that 11% of his
sample could independently ambulate (14 subjects out of a sample
of 126).

Risk of bias in included studies

1. Potential for selection bias at trial entry

All nine studies stated that the order of treatment had been
randomly allocated. However, the method of random allocation
was not described for six trials (Hu 1989; Linn 1995; Schnelle
1983; Schnelle 1989; Smith 1992; Surdy 1992). It was not initially
possible to assess whether randomisation was concealed before
allocation to groups as the details provided were insuEicient.
However, following consultation with the main investigators from
five of the studies (Hu 1989; Linn 1995; Schnelle 1983; Schnelle
1989; Smith 1992), more detail on the randomisation process
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was obtained. Random number tables were used in three trials
(Hu 1989; Linn 1995;Schnelle 1989) and three used computerised
programs (Engberg 2002; Ouslander 2005; Schnelle 2003) for
sequence generation, but it is not clear whether the allocation was
concealed up to the time of formal entry.

2. Potential for bias at time of treatment or outcome
assessment

Blinding of the research staE who completed standardised
assessments was included within two studies (Schnelle 2003;
Ouslander 2005), but there was no reporting of this for the
other studies. 'Blinding' of the intervention is not possible for a
behavioural therapy such as prompted voiding.

3. Potential for bias in trial analysis

Seven studies mentioned the numbers and reasons for withdrawals
or dropouts (Engberg 2002; Hu 1989; Ouslander 2005; Schnelle
1983; Schnelle 1989; Schnelle 2003; Surdy 1992). One study had an
attrition of three participants, but did not include any detail (Linn
1995) and Smith's study (Smith 1992) did not have any withdrawals
or dropouts.

E;ects of interventions

1. Prompted voiding versus no prompted voiding

All nine trials compared prompted voiding with no prompted
voiding (Engberg 2002; Hu 1989; Linn 1995; Ouslander 2005;
Schnelle 1983; Schnelle 1989; Schnelle 2003; Smith 1992; Surdy
1992)

Numbers with no improvement of wet episodes:
Data were available for one trial (Hu 1989) involving a total of 65
participants in the treatment group and 68 in the control group.
This favoured prompted voiding although the diEerence was not
statistically significant.

Proportion of hourly checks that were wet:
Six trials (Engberg 2002; Ouslander 2005; Schnelle 1983; Schnelle
2003; Smith 1992; Surdy 1992) reported data describing the
proportion of hourly checks that were wet. Only two of these
provided summary data as means and standard deviations
(Engberg 2002; Schnelle 2003). Schnelle (Schnelle 2003) showed
a significantly lower proportion in the prompted voiding group
(mean diEerence 12.00%; 95% CI -18.79% to -5.21%). Engberg
(Engberg 2002) compared groups in terms of the change from
baseline to follow-up in the mean proportion of hourly checks
that were wet. The change was higher in the prompted voiding
group, but this diEerence was not statistically significant (17.60;
95% CI -14.58 to 49.78). In the other four trials, the data were
reported as means without standard deviation (Smith 1992;
Schnelle 2003; Surdy 1992) or as medians (Ouslander 1995a).
(Other data table 01.03). All four showed lower proportions in the
prompted voiding group. Ouslander (Ouslander 2005), for example
reported data before the groups crossed over, which found that wet
checks reduced from a median of 54% to 25% in the immediate
intervention group. The control group increased wet episodes from
41% to 50%.

Incontinent episodes in 24 hours:
Hu (Hu 1989) and Schnelle (Schnelle 1989) both found a decrease
in the number of incontinent episodes per day in the prompted
voiding group and the pooled result was statistically significant

(WMD -0.92; CI 95% -1.32 to -0.53). However this is largely due to
a relatively large estimated eEect in the Schnelle trial (Schnelle
1989), and this is reflected in the significant chi square test of

heterogeneity (Chi-square 18.07; df=1; p<0.01), I2 = 94.5%.

Other trials reported this outcome measure, in a way that could not
be included in the meta-analysis. Engberg (Engberg 2002) reported
that the treatment group reduced incontinent episodes by 60%
compared with 37% in the control group. Smith (Smith 1992) found
that the treatment group reduced incontinence from 80% to 20%,
whereas the control group almost remained the same. Similarly,
Linn (Linn 1995) found treatment group improvement during the
intervention in that the incontinence reduced from 42% at baseline
to 17% following treatment.

Pad changes in 24 hours:
No trial reported details of pad changes in 24 hours.

Self-initiated toileting:
Only one trial reported data suitable for analysis in Review Manager
for this outcome. Schnelle (Schnelle 1989) found a statistically
significant increase in independent requests for the toilet as a result
of the intervention (comparison 01.07: Mean diEerence per day -1.9;
95% CI -1.51 to -2.29). The baseline frequency of requesting the
toilet was 4.5 times per 12 hours on a one hour prompted voiding
schedule and 2.8 times per 12 hours on a two hour prompted
voiding schedule (time cost = 17 minutes per subject). Hu et al (Hu
1989) also addressed this outcome measure, but the data could
not be included in the meta-analysis as no standard deviations
were available. However, the treatment group reported a mean
of 2.65 per day versus 1.12 requests per day in the controls for
the last four weeks of the treatment period. Schnelle (Schnelle
1983) reported that the number of requests for toileting increased
from 0.31 per day in the treatment group to an average of twice
per day as opposed to the control group which decreased to
0.23 per day. Engberg (Engberg 2002) reported that the number
of self-initiated toilets increased from a baseline of 2.0 to 3.3
aIer treatment. Likewise, Linn (Linn 1995) found that requests
for toileting assistance increased in the treatment group from an
average of 0.38 per day to 2.3. The control group did not show such
changes.

Health status measures:
No analysis could be applied to the types of data presented by the
investigators related to health status.

Health economic measures:

Cost data were reported for two trials, Surdy (Surdy 1992) and Hu et
al (Hu 1989). Hu et al (Hu 1989) reported the cost of implementing
a prompted voiding schedule as being equal to one hour of time
per patient per day. Surdy (Surdy 1992) estimated the cost of
implementation to be US $8.51 for a patient receiving prompted
voiding but this was associated with a reduction in other costs of
US $23.57.

2. Prompted voiding versus other treatments

No trials addressed this comparison.

3. Prompted voiding combined with another treatment versus
that treatment alone

No trials addressed this comparison.
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D I S C U S S I O N

This review has examined the evidence for the eEectiveness of
prompted voiding in the management of urinary incontinence in
adults. The few data that are available suggest that prompted
voiding appears promising for the management of urinary
incontinence in the elderly.

Because the Cochrane search strategy is tried and tested, there is
some confidence that all the relevant trials have been identified.
Published data have been relied upon and the problems associated
with depending on aggregate data for analysis have probably
weakened the results. For instance, it has not been possible to
calculate and analyse the times to specific events reliably. Also
checking and correcting data is limited, essentially there is an
element of trust needed when extracting the data. We struggled for
example to interpret data within Schnelle's trial (Schnelle 1989),
as assumptions had to be made that there must have been a
typological error, so that sense could be made of the data.

Although literature searching has been extensive, only fourteen
trials were identified that met the inclusion criteria. These trials
involved physically and cognitively impaired adults aged over sixty
five years, mostly female, who had urinary incontinence.

The nine trials that were included in the review, were of modest
methodological quality, with minimal confirmation of allocation
concealment and lack of blinding. Wet checks were used as an
outcome measure for most of the trials, for which the method was
not clearly described. However, checking varied between hourly or
two-hourly. It has been suggested that the greater the number of
wet checks performed, the greater would be the reliability for the
actual number of wet episodes (Fonda 1998).

Important limitations of the included trials involves the overall
small sample size (n=674 completed the trials). In most studies,
withdrawal due to dropout or death was not clearly identified
or if these events were trial-related. Prompted voiding has been
argued as particularly suitable for a US nursing home population
(Ouslander 1995a; Schnelle 1989), so caution may need to be
applied to generalising the results outside the settings of the trials.
Other limitations were the questions addressed by eligible trials
and the limited reporting. The trials that examined prompted
voiding alone were of varying treatment duration and intensity
(Engberg 2002; Hu 1989; Linn 1995; Schnelle 1989; Schnelle 1983;
Smith 1992; Surdy 1992). These issues aEect the interpretation, but
are not directly relevant to the internal validity.

In respect of short-term eEectiveness there is an apparently
consistent eEect across two trials (Hu 1989; Schnelle 1983)
suggesting improvement of incontinence as a result of prompted
voiding.

External validity has been weakened due to the use of research
staE to implement the intervention in four of the trials (Hu 1989;
Ouslander 2005; Schnelle 1989; Schnelle 2003). The other trials
have demonstrated that it is possible to use direct caregivers
during the trial period (Engberg 2002; Linn 1995; Smith 1992; Surdy
1992; Schnelle 1983). Reliability checks were performed for the
wet checks in seven trials, which may be partly responsible for
the compliance of staE with the programme. Two trials did not
report reliability checks (Linn 1995; Smith 1992). Without robust
trials that address these issues, our understanding of the factors

that influence the successful management of urinary incontinence
will remain unclear. Nevertheless, these trials are important for
exposing the multidimensional aspects of managing incontinence
in a frail, elderly population. Therefore, this work adds to the
literature on behavioural treatment of urinary incontinence, but
the body of knowledge remains incomplete, especially within the
nursing home environment.

A specific consequence to be expected from prompted voiding
therapy is an increase in self-initiated toileting: as a result of
operant conditioning (Grosicki 1968). The five trials that report this
outcome all show increased rates in the prompted voiding group.
However, only one of these (Schnelle 1989) provides a measure of
dispersion (S.D.), and in this trial the diEerence is highly statistically
significant. However, a concern with this therapy is the possibility
that patients become dependent on the caregiver is a concern with
this therapy, especially as success can be related to the frequency
of prompts, be it hourly, two or three hourly. The intensity of the
intervention has varied among the trials and therefore it is diEicult
to make predictions about which frequency is most eEective.

Longer-term outcomes have not been measured. This raises
questions about the feasibility of maintaining the therapy. Indeed,
the compliance of both patient and caregiver may be undermined
over time, as the client group studied are not likely to improve
cognitively or physically. It also leaves unaddressed the question
of whether any eEects would persist aIer prompted voiding is
withdrawn.

Two trial reports indicate that there is increased time and cost
associated with implementing prompted voiding (Surdy 1992; Hu
1989) but this may be more than oEset by subsequent savings.
Ouslander (Ouslander 2005) reports that improving continence
care as a result of their intervention is four times more costly
than regular care. Implementation may be an issue of reallocation
of resources, however, such that staE who currently use pads to
'take care of the problem' become motivated and committed to
prompted voiding. Nevertheless, the balance between costs and
benefits cannot be defined on the basis of the data currently
available.

The nursing home environment and the attitudes of staE are
likely to impact on the patients' ability to maintain continence on
admission and these are issues that deserve investigation. Jirovec
and Wells (Jirovec 1990) advocate attention to mobility, as reduced
mobility has a profound eEect on the ability to remain continent,
especially in a nursing home, where reliance on staE to keep
the patient dry is necessary. Perhaps this partially explains why
prompted voiding might be eEective, because of the key elements
of prompting memory and prompting the patient to walk (Schnelle
1983). Therefore, it could be argued that although predicting the
onset of urinary incontinence is not diEicult, finding the resources
to enable an individualised approach is more problematical.

The review did provide some evidence that those with a higher
cognitive ability (Hu 1989; Surdy 1992), higher dependency (Hu
1989) and normal cystometry are more likely to benefit. Selecting
appropriate patients will require caregivers to be aware of the
factors influencing urinary incontinence. Furthermore, there are
educational and training needs of caregivers if patients are to have
a chance to reduce the degree of urinary incontinence.
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The applicability of the prompted voiding has, so far, not been
tested outside US settings. Decisions about the transferability of
findings need to consider the characteristics of the client group and
the circumstances in which they are being nursed.

Every eEort has been made to make this review trustworthy. It
is possible that more data might have become available if there
had been more active dialogue with the trialists. This might have
influenced the interpretation of the results. Collecting individual
patient data would have been useful and therefore more reliable,
but due to the resource intensity and time anticipated for this, it
was not pursued.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

While a prompted voiding therapy appears promising as a form
of care for the management of urinary incontinence as opposed
to no prompted voiding, there is insuEicient evidence to reach
firm conclusions for practice. There is suggestive short-term
benefits from prompted voiding. But there are significant resource
implications of prompted voiding, although the size of these is not
clear from the trials studied within this review.

Implications for research

Perhaps the main value of the review is as a guide to future
priorities for research. Larger well conducted trials are needed, with
a longer term follow up if prompted voiding is to have a secure
place within care settings as an eEective adjunct to continence
care for a frail, elderly population. Outcome measures need further
definition and validated tools will increase the robustness of
future studies. Evaluation in wider settings outside the USA would
enhance generalisability.

Tackling the factors that influence urinary incontinence before it
happens is also a major area for further research. Prevention and
early identification are likely to be key to reducing the impact of
incontinence.
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Characteristics of included studies [ordered by study ID]

 

Methods Prospective, controlled with cross-over design. Randomised using computerised minimisation algor-
thim.

Participants 19 cognitively impaired participants were eligible. 14 participants completed the treatment phase,
mean age 83 years, SD 5.4, range 69.3-91.5 years, 10 female, 4 male. 
Inclusion criteria: homebound with full-time caregiver; age >=60 years; minimum urinary incontinence
on average twice weekly and for a minimum of 3 months. 
Setting: participant's home

Interventions Treatment group = 8 week treatment phase Control group = followed for 8 weeks, reassessed, then
crossed over to treatment protocol. 
All participants reassessed at end of treatment protocol

Outcomes Reduction of day and night time incontinent episodes.

Notes Treatment implemented by full-time caregiver. Wet checks every 2 hours - waking hours only. During
treatment weekly intervention visits by study nurse. Follow-up of all participants for 1 year following
treament completion with reasssessment visit every 3 months. Cognitively intact participants were en-
tered into a separate crossover trial of pelvic floor muscle training with biofeedback

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Engberg 2002 

 
 

Prompted voiding for the management of urinary incontinence in adults (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

10



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Methods RCT 
Randomisation - open or closed random number tables (via author communication) 
No blinding

Participants Inclusion Criteria: female; >65 years; incontinence during daytime; ability to recognise own name 
143 females met selection criteria (72 to treatment and 71 to control) 
Average age = 85 years 
Withdrawal due to hospitalisation, death, transfer or catherisation = 8 from treatment group by the last
four weeks and 4 from control group by the last four weeks 
Setting: seven nursing homes in Pennsylvania

Interventions Treatment group = prompted voiding for 13 weeks; with hourly checks 7am - 9pm every day 
Control group = usual incontinence related care

Outcomes Changes in incontinence status measured by frequency of incontinence per day before, during and af-
ter the programme

Notes Treatment implemented by project trained nursing research assistants 
Follow up at 22 weeks with three data collection periods 
Reliability check on wet episodes by research staE for first three weeks then randomly 
Subjects had urologic evaluation prior to entering trial for bladder diagnosis

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Hu 1989 

 
 

Methods Randomised clinical trial

Participants 78 participants recruited; attrition of 3. All male veterans - allocated to treatment or control group. Set-
ting: intermidiate care ward

Interventions Baseline data collection; a PV intervention; post-intervention assessment and 3 month follow up

Outcomes Wet checks reduced from 42% at baseline to 17% during treatment; number of requests to toilet in-
creased from av. of 0.38 per day to 2.3. Control group did not show significant changes.

Notes No detail on how many patients in each group. No data on health status outcomes.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Linn 1995 

 
 

Methods Randomised, controlled cross-over trial in four phases: screening and enrollment, baseline assess-
ments and computer-gernerated randomisation

Ouslander 2005 
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Participants 178 subjects over 60 yrs eligible; 107 randomised to immediate intervention group 1 n = 52 and delayed
intervention group 2 n = 55. 64 completed the intervention phase of trial. 
Setting: nursing homes

Interventions Functional incidental training, including PV, 4 
times daily, 5 days per week for 8 weeks. Group 1 received intervention while group 2 was control, then
crossed over so group 2 received intervention and group 1 had no intervention.

Outcomes Measures of mobility, edurance, strength and continence during each study phase. Wet checks reduced
from 54% to 25% in Group 1 and increased in the control group from 41% to 50%

Notes Trained research staE provided the FIT intervention. Subjects did not sustain improvement when
crossed over into the non-intervention group

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Ouslander 2005  (Continued)

 
 

Methods Pretest-posttest control group design 
Randomisation - not described 
No blinding

Participants 26 subjects identified from two nursing homes in Tennessee 
n=14 in nursing home A; average age = 83 years; withdrawal = 1 died; 3 incontinence; 1 medical permis-
sion not granted (n=5 treatment and n=4 control) 
n=12 in nursing home B; average age = 81 years; no withdrawals (n=6 treatment and n=6 control) 
Total: n=11 entered treatment and n=10 remained control

Interventions Treatment group = received prompted voiding schedule; nursing aides checked subjects hourly be-
tween 7am - 7pm for 21 days

Outcomes Increase of appropriate toileting behaviour

Notes Reliability checks: a nursing aide and trainer independently, but concurrently checked the subject (17%
of contacts, baseline and 10% during treatment); aides correctly implemented the procedure for 97.2%
of the contacts 
Standard deviations not reported 
Average time spent with the subject was 2.5 minutes (6 patients = 20 minutes per hour; this includes
time moving between patients)

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Schnelle 1983 

 
 

Methods Multiple baseline design 

Schnelle 1989 
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Randomisation - random number tables (via author communication) 
No blinding

Participants Inclusion Criteria: age > 65 years; incontinent for minimum of two times in a five day period; correctly
identifying an object out of two on three separate occasions 
319 subjects identified as incontinent; withdrawals = 57 by behavioural screen, 36 refused by physi-
cians, 70 not consented 
156 entered baseline; 30 dropouts = continent, transferred, hospitalisation, died, or withdrew consent 
126 subjects (25% male and 75% female) completed trial 
Average age = 82 years 
Setting: six nursing homes in Tennessee

Interventions Three phases - phase 1 = baseline; phase 2 = subjects randomly assigned to two groups; phase 3 = con-
trol group entered treatment 
Phase 2 = Group 1 (n=63) received prompted voiding for 10 days every hour between 7am - 7pm 
Phase 2 = Group 2 (n=63) remained in baseline assessment for 5 days - no prompted voiding 
Subjects who responded to hourly PV, moved to 2 hourly PV (phase 3)

Outcomes % of time subject wet during treatment 
freqency of incontinence from baseline to treatment

Notes Comparison between the two groups within phase 2 weakened due to different duration of treatment
and control 
Validity checks - research staE marked bedding with chalk to identify non-research staE intervention 
Reliability checks - 10% of checks by two independent assessors and 5% of checks randomly assessed 
Research staE implemented all treatment 
Subjects had urologic evaluation to identify the bladder diagnosis before entering trial

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Schnelle 1989  (Continued)

 
 

Methods RCT - randomisation by computerised programs

Participants 148 residents across 4 nursing home completed the study. 74 in each of the intervention and control
groups.

Interventions Research staE implemented PV for 5 days a week, every 2 hours between 8am and 4pm. Assessments
on physical activity, incontinence and functional status were conducted pre-intervention and at 8 and
32 weeks (including the control group) by research staE other than those who performed the interven-
tion. They were blinded to group assignment.

Outcomes Impact of FIT (Functional Incidental Training) on upper body strength, urinary and faecal incontinence,
physical activity and mobility endurance.

Notes Trained research staE performed the intervention over the 8 months.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Schnelle 2003 
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Methods Treatment group method - no detail on randomisation

Participants 10 in treatment group (av. age 92.4) and 10 in control group (av. age 90.3); Setting: nursing section of a
life-care community

Interventions Phase 1: baseline recording for both groups; Phase 2: pad and pant system; Phase 3: PV for treatment
group; Phase 4: addition of anticholinergic meds for treatement group - all phases over 3.5 months

Outcomes Percent of wet checks calculated daily. Treatment group improved incontinence from 80% to 20%

Notes No details about gender

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Smith 1992 

 
 

Methods RCT 
no blinding 
random assignment - no description

Participants Exclusion critieria: obstructive incontinence;urinary tract infection; catheter insitu; neurological or un-
treatable cause for incontinence 
n=12; treatment=6, average age=82 and control=6, average age=78 
no withdrawals 
9 weeks duration (7 weeks of treatment)

Interventions treatment = checking and changing every 2 hours, social praise and a prompting protocol 
control = received checking and changing every 2 hours only

Outcomes % decrease in percent wet 
% increase in percent dry 
% increase in correct discrimination of continence status 
% increase in independent requests for toileting

Notes two protocols used, one for treatment group and one for control group 
regular staE implemented treatment 
urodynamic assessment at baseline 
random reliability checks performed - 21 inter-observer agreements for each group 
weekly staE meetings - staE carried pocket-sized protocols, colour-coded to match data sheets

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Surdy 1992 
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Jirovec 2001 Intervention is timed voiding with an element of habit training for some patients

Lewis 1990 Prompted voiding plus uristop one arm of trial, prompted voiding other arm

Ouslander 1995a Prompted voiding on both arms of the trial

Schnelle 1995 This randomised trial reports the effects on mobility endurance and physical activity of an exercise
intervention combined with prompted voiding compared with prompted voiding alone. Exclud-
ed as no outcomes reported that relate to urinary incontinence. The authors will be contacted for
more information

Yu 1990 Baseline data of a possible RCT

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   PROMPTED VOIDING vs NO PROMPTED VOIDING

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of people with no im-
provement in wet episodes

1 133 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.60 [0.29, 1.26]

2 Mean proportion of hourly
checks that are wet

1 147 Mean Difference (IV, Fixed, 95% CI) -12.0 [-18.79, -5.21]

3 Mean or median of proportion of
hourly checks that are wet

    Other data No numeric data

4 Change in mean proportion of
hourly checks that are wet

1 19 Mean Difference (IV, Fixed, 95% CI) 17.6 [-14.58, 49.78]

5 Incontinent episodes in 24 hours 2 257 Mean Difference (IV, Fixed, 95% CI) -0.92 [-1.32, -0.53]

6 Pad changes in 24 hours 0 0 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Self-initiated toileting 1 126 Mean Difference (IV, Fixed, 95% CI) -1.90 [-2.29, -1.51]

8 Health Status Measures 0 0 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Health Economic Measures 0 0 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Analysis 1.1.   Comparison 1 PROMPTED VOIDING vs NO PROMPTED VOIDING,
Outcome 1 Number of people with no improvement in wet episodes.

Study or subgroup Prompt-
ed voiding

Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Hu 1989 16/65 24/68 100% 0.6[0.29,1.26]

   

Total (95% CI) 65 68 100% 0.6[0.29,1.26]

Total events: 16 (Prompted voiding), 24 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.34(P=0.18)  

favours prompt 1000.01 100.1 1 favours control

 
 

Analysis 1.2.   Comparison 1 PROMPTED VOIDING vs NO PROMPTED
VOIDING, Outcome 2 Mean proportion of hourly checks that are wet.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Schnelle 2003 73 23 (21) 74 35 (21) 100% -12[-18.79,-5.21]

   

Total *** 73   74   100% -12[-18.79,-5.21]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.46(P=0)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.3.   Comparison 1 PROMPTED VOIDING vs NO PROMPTED VOIDING,
Outcome 3 Mean or median of proportion of hourly checks that are wet.

Mean or median of proportion of hourly checks that are wet

Study Treatment Control

Ouslander 2005 treatment n = 35 
median no. of wet checks 25%

control = 43 
median no. of wet checks 50%

Schnelle 1983 treatment n = 5 
mean wet checks 15%

control n = 4 
mean wet checks 25.5%

Smith 1992 treatment n = 10 
mean wet checks 21%

control n = 10 
mean wet checks 85%

Surdy 1992 treatment n = 6 
mean wet checks 13.25%

control n = 6 
mean wet checks 45.95%

 
 

Analysis 1.4.   Comparison 1 PROMPTED VOIDING vs NO PROMPTED VOIDING,
Outcome 4 Change in mean proportion of hourly checks that are wet.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Engberg 2002 9 40.6 (44.3) 10 23 (22.7) 100% 17.6[-14.58,49.78]

   

Total *** 9   10   100% 17.6[-14.58,49.78]

Heterogeneity: Not applicable  

Favours treatment 105-10 -5 0 Favours control
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=1.07(P=0.28)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.5.   Comparison 1 PROMPTED VOIDING vs NO
PROMPTED VOIDING, Outcome 5 Incontinent episodes in 24 hours.

Study or subgroup Prompted voiding Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Hu 1989 64 1.7 (1.6) 67 1.9 (1.3) 61.44% -0.25[-0.75,0.25]

Schnelle 1989 63 2.1 (1.6) 63 4.1 (2) 38.56% -2[-2.63,-1.37]

   

Total *** 127   130   100% -0.92[-1.32,-0.53]

Heterogeneity: Tau2=0; Chi2=18.07, df=1(P<0.0001); I2=94.47%  

Test for overall effect: Z=4.62(P<0.0001)  

favours prompt 105-10 -5 0 favours control

 
 

Analysis 1.7.   Comparison 1 PROMPTED VOIDING vs NO PROMPTED VOIDING, Outcome 7 Self-initiated toileting.

Study or subgroup Prompted voiding Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Schnelle 1989 63 -2.7 (1.2) 63 -0.8 (1) 100% -1.9[-2.29,-1.51]

   

Total *** 63   63   100% -1.9[-2.29,-1.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=9.65(P<0.0001)  

favours prompt 105-10 -5 0 favours control

 

W H A T ' S   N E W

 

Date Event Description

9 October 2008 Amended Converted to new review format.

 

H I S T O R Y

Protocol first published: Issue 2, 1999
Review first published: Issue 2, 2000

 

Date Event Description

26 January 2006 New search has been performed five studies were added: Engberg 2002; Linn 95; Ouslander 2005;
Schnelle 2003; Smith 92
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Date Event Description

26 February 2002 New search has been performed minor update

23 February 2000 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

One reviewer (S. Eustice) wrote the initial protocol. Two reviewers (S. Eustice, B. Roe) independently assessed the relevance and quality
of the studies and selected which to include in the review. The same two reviewers independently extracted the data from trial reports of
identified studies. One reviewer (S. Eustice) wrote the review and both co-reviewers commented on the review.

D E C L A R A T I O N S   O F   I N T E R E S T

None known.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Behavior Therapy;  Urinary Incontinence  [*therapy]

MeSH check words

Adult; Aged; Humans; Middle Aged
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