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ABSTRACT

Background

Faecal incontinence is a common and potentially distressing disorder of childhood.

Objectives

To assess the effects of behavioural and/or cognitive interventions for the management of faecal incontinence in children.

Search methods

We searched the Cochrane Incontinence Group Specialised Trials Register (searched 28 October 2011), which contains trials identified
from the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE and CINAHL, and handsearching of journals and conference
proceedings, and the reference lists of relevant articles. We contacted authors in the field to identify any additional or unpublished studies.

Selection criteria

Randomised and quasi-randomised trials of behavioural and/or cognitive interventions with or without other treatments for the
management of faecal incontinence in children.

Data collection and analysis

Reviewers selected studies from the literature, assessed study quality, and extracted data. Data were combined in a meta-analysis when
appropriate.

Main results

Twenty one randomised trials with a total of 1371 children met the inclusion criteria. Sample sizes were generally small. All studies but
one investigated children with functional faecal incontinence. Interventions varied amongst trials and few outcomes were shared by trials
addressing the same comparisons.

Combined results of nine trials showed higher rather than lower rates of persisting symptoms of faecal incontinence up to 12 months when
biofeedback was added to conventional treatment (OR 1.11 Cl 95% 0.78 to 1.58). This result was consistent with that of two trials with
longer follow-up (OR 1.31 C1 95% 0.80 to 2.15). In one trial the adjunct of anorectal manometry to conventional treatment did not result in
higher success rates in chronically constipated children (OR 1.40 95% Cl 0.72 to 2.73 at 24 months).

Behavioural and cognitive interventions with or without other treatments for the management of faecal incontinence in children 1
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In one small trial the adjunct of behaviour modification to laxative therapy was associated with a significant reduction in children's soiling
episodes at both the three month (OR 0.14 Cl 95% 0.04 to 0.51) and the 12 month assessment (OR 0.20 Cl 95% 0.06 to 0.65).

Authors' conclusions

There is no evidence that biofeedback training adds any benefit to conventional treatment in the management of functional faecal
incontinence in children. There was not enough evidence on which to assess the effects of biofeedback for the management of organic
faecal incontinence. There is some evidence that behavioural interventions plus laxative therapy, rather than laxative therapy alone,
improves continence in children with functional faecal incontinence associated with constipation.

PLAIN LANGUAGE SUMMARY

Behavioural interventions for the treatment of faecal incontinence in children

Children with "faecal incontinence" cannot control their bowel movements and so they soil their underwear. Sometimes people use the
word "soiling" or "encopresis" to mean the same thing. Faecal incontinence can be caused by either physical or psychological problems.
The term "organic faecal incontinence" is used when faecal incontinence is due to a physical damage or abnormality whilst "functional
faecal incontinence" is used when faecal incontinence is caused by non-organic/psychological factors. Behavioural interventions (toilet
training, rewards) are used to reduce children's anxiety and to restore normal bowel habits. Biofeedback is a technique that can be used
to teach children how to control the muscles around their back passage.

This review identified 21 studies with a total of 1371 children. Behavioural interventions when used together with laxative therapy may
improve continence in children with non-organic faecal incontinence and constipation whilst biofeedback does not add any long-term
benefit. Children who received biofeedback treatment had not always been evaluated beforehand for the suitability of the treatment.

There was not enough evidence to assess the effects of biofeedback in children with organic faecal incontinence.
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BACKGROUND

Faecal incontinence in children is defined as loss of stool,
solid or liquid, from the bowel in inappropriate places at
an undesirable time. It can be the consequence of physical
abnormalities (congenital malformations, acquired neurological
deficits, post-surgery defects) or emotional and psychological
disturbances. The term "encopresis" (from "kopros", Greek for
stool) was initially coined by Weissenberg (Weissenberg 1926) to
describe functional (psychological) soiling while the term faecal
incontinence was reserved for organic (physiological) conditions.
Latterly however it has been used to indicate any form of
soiling (Levine 1982). Although a universally accepted definition
has still to be agreed upon, encopresis is generally described
as the repeated expulsion of faeces, whether involuntary or
intentional, in inappropriate places (e.g. clothing, floor) in a child
at least four years of age (or equivalent developmental level)
(DSM-IV 1994). The Paris Consensus on Childhood Constipation
Terminology (PACCT) Group has recently suggested that the term
"faecal incontinence" should be adopted in place of the terms
"encopresis" and "soiling" (PACCT Group 2005). Therefore the
terms "faecalincontinence", "encopresis", and "soiling" will be used
synonymously to imply the undesired passing of faecal material
regardless of the subtle differences in their meaning proposed by
some trials' authors.

Faecal incontinence can be sub-divided in: i) organic faecal
incontinence, which results from neurological damage, sphincter
abnormalities, and other organic causes; and ii) functional
faecal incontinence, which includes constipation-associated faecal
incontinence and non-retentive faecal incontinence.

In most cases faecal incontinence develops as a result
of faecal constipation or faecal retention, often potentiated
by phobic conditioning, and is manifested as overflow
soiling or staining. Faecal constipation can arise from
organic causes such as Hirschsprung's disease, malabsorption
syndromes, hypothyroidism, hypercalcaemia, diabetes insipidus,
or neurological conditions. However, most retentive disorder is
functional with no obvious cause. According to the PACCT Group
criteria, chronic constipation can be defined as the occurrence
of two or more of the following events during the last eight
weeks: less than three bowel movements per week; more than
one episode of faecal incontinence per week; large stools in the
rectum or palpable in abdomen; passing of large or jagged stool
(sometimes exacerbated by an anal fissure: a small tear or rip in the
anorectal margin); retentive posture and withholding behaviour;
and painful defaecation (PACCT Group 2005). This comprehensive
definition replaces the distinction between functional constipation
and functional faecal retention that was still presentin the Pediatric
Rome Il diagnostic criteria (Rasquin-Weber 1999).

Children who have developed chronic constipation often do not
feel the urge to go to the toilet. By withholding stool for long
periods they cause the rectum to accommodate to distension and
the nerves, which send signals to the brain, become insensitive
and habituated. When this happens the children may "leak" soft
or liquid faeces into underclothing and may feel the urge to go to
the toilet only when their large intestine gets critically stretched
to the point where they feel pain and cramps. In some children
with chronic constipation, abnormally low frequency of evacuation
may lead to impaction and megacolon (the large intestine enlarges

because it is continuously stretched). Eventually these children will
pass a very large and very hard bowel movement and subsequently
experience pain, which in turn creates a vicious circle of pain,
leading to withholding, constipation and further pain, irrespective
of whether eventual evacuation takes place naturally or with the
aid of laxatives. In certain unusual cases, constipation results from
atypical contraction of the external anal sphincter while straining
on the toilet. This condition is known as pelvic floor dyssynergia,
anismus, or paradoxical sphincter contraction. The PACCT Group
recommends that the term "pelvic floor dyssynergia" be used
instead of anismus.

Non-retentive faecal incontinence is often observed as a

manifestation of emotional disturbance in school-age children.
Children with non-retentive disorders may have either never
succeeded in establishing control of bowel function, typically
because of lack of adequate bowel training and support from
their family, or have attained a period of at least six months
of independent bowel control that is subsequently lost. Loss of
control is often the child's reaction to stressful events (e.g. coercive
measures toward toilet training, family disharmony, parental
separation, the birth of a sibling or sibling antagonism) or "toilet
phobia" (e.g. excessive fear of passing stool or using the toilet).
Both the PACCT Group and the Pediatric Rome Il diagnostic criteria
agree in defining functional non-retentive faecal incontinence as
the passage of stools in places and at times inappropriate to the
age of the child and in the absence of inflammatory disease and
evidence of constipation (PACCT Group 2005; Rasquin-Weber 1999).

Faecal incontinence in its various forms affects about 1.5% of
children in western countries and is a clinical problem that
makes considerable demands on primary care and paediatric
services (Bellman 1966, Levine 1983, Kelly 1996). Soiling incidents
occur most often during the day, often after school in the
afternoon (Fielding 1988). Unlike enuresis, nocturnal episodes of
faecal incontinence are rare but can occur reflexively in cases
characterised by extreme retention during the day, long-standing
constipation or a large rectal faecaloma (Benninga 1996). Boys are
affected four/five times more than girls (Fritz 1982).

Childhood functional faecal incontinence with or without
constipation is a condition difficult to treat due to the complex
nature of the problem and the potentially high level of
psychological distress affecting not only the children but also their
families.

Dietary modifications and medical treatments (principally enemas
and laxatives, though occasionally manual evacuation under
anaesthetic) aim at softening the stool and emptying the intestine
so that constipation does not perpetuate 'retentive' behaviour.
Behavioural (toilet training, incentive and reward schemes,
desensitisation of toilet phobia, and environmental management),
cognitive (psychotherapy, cognitive and family therapy), and
educational interventions aim at lowering the level of distress
and developing or restoring normal bowel habits through training
and education. The management of children with functional
faecal incontinence associated with constipation might comprise
a combination of medical treatments, dietary modifications and
behavioural interventions (e.g. use of laxatives together with toilet
training and dietary advice). Biofeedback training (a procedure
that allows the muscle tone of the external anal sphincter to
be displayed on a screen or presented as sound modulations)
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can be used either with children with functional non-retentive
faecal incontinence or children with constipation-associated faecal
incontinence to teach them how to tighten and relax their
perianal muscles in order to pass bowel movements more
efficiently (Kohlenberg 1973; Olness 1980a). Although behavioural
and cognitive interventions are commonly used to treat children
with functional faecal incontinence, the relative effectiveness of
different treatment options has yet to be established.

Functional faecal incontinence tends to resolve spontaneously by
adolescence. However, treatments aimed at accelerating voluntary
bowel control are justified insofar as they give the growing child
more adaptive and socially acceptable patterns of personal hygiene
and they help avoid the possible adverse effects of soiling on
mobility and personality development. The proportion of children
whose problems persist into their adult life is still unknown but it
is noteworthy that adults suffering from megacolon often present
with a history of constipation and bowel problems from childhood.

Children whose faecal incontinence is due to physical
abnormalities (e.g. Hirschsprung's disease, myelomeningocele,
spina bifida, spinal cord trauma and imperforate anus) may require
surgery, but as they may still be incontinent after surgery they may
benefit from additional medical and behavioural interventions.

The aim of this review is to summarise systematically evidence
from all relevant randomised controlled trials on the effects
of behavioural (including biofeedback training) and cognitive
therapies with or without other treatments for the management of
children defaecation disordersin order to provide the best evidence
currently available on which to base recommendations for clinical
practice.

OBJECTIVES

To determine the effects of behaviour and/or cognitive
interventions for the treatment of defaecation disorders in
children. The following comparisons have been considered:

« whether a particular behavioural or cognitive intervention is
more effective than no treatment or a sham procedure for
treating defaecation disorders in children;

« whether a particular combination of behavioural and/or
cognitive interventions is more effective than any other
combination of interventions for treating defaecation disorders
in children;

« whether a combination of behavioural and/or cognitive
interventions is more effective than each intervention alone for
treating defaecation disorders in children and when this is the
case;

« whether a particular behavioural or cognitive intervention
is more effective than another intervention for treating
defaecation disorders in children.

METHODS

Criteria for considering studies for this review
Types of studies

All randomised controlled trials comparing:

« a single behavioural or cognitive intervention with another
behavioural or cognitive intervention;

« a combination of behavioural and/or cognitive interventions
with another combination of behavioural and/or cognitive
interventions;

« behavioural and/or cognitive interventions with conventional
treatment (e.g. use of laxatives together with toilet training and
dietary advice);

« behavioural and/or cognitive interventions with other
interventions or no-intervention for the management of
defaecation disorders in children.

Trials that used a quasi-randomised approach (e.g. allocation by
date of birth) were also included. Controlled clinical trials without
randomisation were excluded.

Trials assessing the effects of dietary fibres and/or fluid intake on
colonic transit time were not deemed suitable for inclusion.

Types of participants

Children (as defined by trials' authors) with a history of faecal
incontinence with and without constipation.

Faecal incontinence is defined here as imperfect control of
defaecation to the point where the disorder is troublesome
to child and carers. The terms "encopresis" and "soiling" are
used synonymously for faecal incontinence irrespective of the
distinction that some authors make between functional and
organic causes of incontinence, complete or incomplete rectal
emptying, or formed or unformed stool.

The term "constipation" is used to indicate difficulty or delay in the
passage of stools (not a description of the consistency of stool).

Infants were not regarded as suitable participants.

Types of interventions

All interventions described by the authors of individual
trials as behavioural or cognitive were included. Among
behavioural interventions we expected to include: contingency
management programmes (reinforcement and incentive schemes),
desensitisation methods for toilet phobia, imposition of toileting
routines, biofeedback, and environmental management. Among
non-behavioural (i.e. educational and cognitive) interventions we
expected to include: parental instructions on bowel function
and continence, counselling, psychotherapy, cognitive and family
therapies.

Types of outcome measures

1. Children's symptoms:

« number of children cured or improved

« number of voluntary bowel movements per week
« number of soiling episodes per week

« number of self-initiated trips to the toilet

« number of parent-initiated trips to the toilet

« number of self-toileting episodes per week

« rate of improvement in incontinence status (by means of
continence scales)

+ self-reported defaecation pain
« parent-rated defaecation pain

« adjunctive use of medication such as laxatives, suppositories,
and enemas
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2. Anorectal physiology:

« resting anal pressure

« maximum squeeze pressure
« sensory threshold

« rectal inhibitory reflex

« defaecation dynamics

« saline retention test

3. Health status measures:

« psychological measures
Achenbach 1987)

(e.g. Child Behavior Checklist,

4. Health economics
« resource implications

resources required to provide the intervention
resource consequences of long-term care

« costs of intervention

costs of resources
cost falling on health services
cost falling on patients, families or carers

« cost-effectiveness of interventions

cost per episode of soiling avoided
cost per unit of health gain/preference (e.g. cost per QALY,
Weinstein 1977)

5. Other outcomes:

« outcome measures quoted in individual trials and judged to be
important by the reviewers

Search methods for identification of studies

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

Electronic searches

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 module in
The Cochrane Library. The register contains trials identified from
MEDLINE, CINAHL and the Cochrane Central Register of Controlled
Trials (CENTRAL) and handsearching of journals and conference
proceedings.

The Incontinence Group's Trials Register was searched using the
Group's own keyword system. The search terms used are given in
Appendix 1. Date of the most recent search of the register for this
review: 28 October 2011.

The trials in the Incontinence Group's Specialised Register are also
contained in CENTRAL.

Searching other resources

We perused all reference lists of identified trials. We contacted
authors and well-known experts in the field to identify any
additional or unpublished studies.

Data collection and analysis
Selection of studies

The review authors independently examined all the citations
derived from the original search strategy performed in July 2000.
One reviewer (MB) screened the results of the updated search
strategy performed in January 2006. Two reviewers screened
the results of the updated search strategy performed in October
2011. Reports of potential, eligible trials were discarded if it
emerged from the title and/or the abstract that they did not
draw on a randomised or quasi-randomised design or if they
included participants other than children, or did not include either
behavioural or cognitive therapies. When the title/abstract could
not be rejected with certainty the report of the trial was retrieved
in full. Review authors were not blind to the names of the trial's
investigators, institutions or journals. Any disagreement about
trial selection and inclusion was resolved by discussion. A third
independent opinion was sought if disagreement persisted. Where
possible, studies in foreign languages were translated prior to the
methodological assessment.

Data extraction and management

Information on the characteristics of participants and interventions
as well as on the pre-specified outcome measures was extracted for
each trial.

Assessment of risk of bias in included studies

Information on concealment of allocation, blind assessment of
outcomes, compliance with treatment, number of withdrawals
and dropouts, adequacy of controls, comparability of groups and
proportion of people analysed according to randomisation at the
end of the treatment period and at follow-up (intention-to-treat
analysis) was extracted for each trial.

Since inadequate concealment can lead to the introduction of bias
in the results of studies (Schulz 1995), the quality of allocation was
considered using the following criteria:

adequately concealed trials (central randomisation; serially
numbered opaque, sealed envelopes; numbered or coded bottles
or containers; other examples of adequate concealment);
unclearly concealed trials (authors did not report an allocation
concealment approach or reported an approach which did not fall
into one of the other categories);

inadequately concealed trials (alternation or reference to case
record numbers or dates of birth).

trials with no attempt at allocation concealment

Studies were excluded if they were not randomised or quasi-
randomised or if they made comparisons other than those pre-
specified. These studies are listed in the Table of Excluded Studies.

Measures of treatment effect

Data were analysed using the MetaView statistical package in
Review Manager. For dichotomous variables, odds ratios (OR) and
95% confidence intervals (Cl) were derived for each study. For
continuous variables mean differences were calculated for each
study. Continuous data from rating scales were analysed only if the
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validity and reliability of such scales had been well demonstrated
in the available literature.

If appropriate, the results of included studies were combined for
each outcome in a formal meta-analysis to produce an overall
estimate of treatment effect. For dichotomous data "typical" odds
ratios and 95% confidence intervals were derived using a fixed
effects model and for continuous data weighted mean differences
(WMD - weighted by the inverse of the variance) or standardised
mean differences (SMD) were calculated. Both the weighted mean
difference and standardised mean difference methods assume
that the outcome measurements within each trial have a normal
distribution. When these distributions are skewed the results of
these methods may be misleading. Continuous data were analysed
only if there was no clear evidence of skew in the distribution. One
reviewer (MB) assessed the skewness of continuous data in the
original studies (in particular if parametric tests were used for non-
parametric data).

Data from studies showing high drop-out rates in experimental
and/or control groups (50% or more) were notincluded in the meta-
analysis.

Heterogeneity amongst studies was explored by means of a visual
inspection of the graphical plot of the results and formally by the
Chi-squared test and | square test. In case of considerable statistical
heterogeneity (e.g. significance level less than 0.10) with no clear
explanation, the reviewers adopted the following options:

« toexclude the results of studies that contributed most variation
and repeat the analysis (recalculating the summary measure of
effect and the heterogeneity statistics for the remaining studies)
until no heterogeneity is present;

« touseboth afixed and a random effects model to see if they give
substantially different results.

All outcomes were reported in terms of unfavourable events (e.g.
children not cured or improved, number of soiling episodes,
etc.). This implies that beneficial results for the 'experimental’
intervention (i.e. an odd ratio less than one or a WMD less than 0)
are displayed to the left of the line of no effect.

RESULTS

Description of studies

The search strategy identified 59 reports of potentially eligible
trials. When full-text papers were retrieved, 34 reports were found
not to meet the inclusion criteria and were excluded. Reasons for
exclusion can be found in the Characteristics of excluded studies
table. The remaining 24 reports of 21 papers met our inclusion
criteria. The total number of participants across trials was 1371. The
flow of the literature through the assessment process is shown in
Figure 1.

For a detailed description of individual studies please refer to the
Characteristics of included studies table.
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Figure 1. PRISMA study flow diagram.
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Design Ginkel 2001; Sunic-Omejc 2002; Croffie 2005) one was a quasi-

randomised controlled trial (Taitz 1986), and one reported the
findings of a series of single case experiments (Latimer 1984) in
which participants were randomly allocated to treatment A, B, C, or
D (ABACADA or ACABADA design).

Nineteen were randomised controlled trials (Berg 1983, Borowitz
2002, Davila 1992, Demirogullari 2007 Loening-Baucke 1988,
Loening-Baucke 1990, Mellon 1996, Nolan 1991, Nolan 1998,
Pieczarkowski 2005, van Dijk 2008, van der Plas 1996, van der
Plas 1996a, van Ginkel 2000, Wald 1987; Ritterband 2003; van
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Location/setting

All trials but one (Ritterband 2003) were conducted in single
centres. Seven trials were carried out in the United States of
America, five in the Netherlands, two in Australia, two in the United
Kingdom, one in Croatia, one in Canada, one in South America, one
in Poland and one in Turkey.

Sample size

In most trials the number of participants was less than 50. The
largest trial included 212 children and the smallest eight. Only four
trials reported a sample size calculation for statistical power.

Diagnosis

Nineteen trials enrolled children with functional faecal
incontinence and two trials children with faecal incontinence
due to congenital abnormalities (imperforate anus and
myelomeningocele). Amongst the 19 trials assessing children with
functional faecal incontinence, fourteen trials studied children
with a history of constipation and/or faecal impaction, four trials
children with "primary and secondary encopresis" and one trial
children with "faecal soiling with or without constipation".

Intervention

The 21 identified trials entailed the following comparisons:

1) conventional treatment (use of laxatives, toilet training, and
dietary advice) versus conventional treatment plus biofeedback
(nine trials)

2) conventional treatment (use of laxatives, toilet training, and
dietary advice) versus conventional treatment plus two sessions of
anorectal manometry (one trial)

3) biofeedback plus oral laxatives versus biofeedback (one trial)

4) behaviour modifications plus laxative therapy versus behaviour
modifications alone (two trials)

5) web-based behaviour modifications versus no web-based
behaviour modifications (one trial)

6) behaviour modifications versus mineral oil plus rewards (one
trial)

7) behaviour modifications versus behaviour modifications plus
psychotherapy (one trial)

8) biofeedback at home compared with biofeedback in the
laboratory (one trial)

9) exercise training versus sensory discrimination training versus
biofeedback (one trial)

10) laxative therapy plus behaviour modifications versus laxative
therapy alone (one arm of an already included trial)

11) conventional treatment versus bevioural modifications plus
laxative

All trials but two (Loening-Baucke 1988; Latimer 1984) investigated
children with functional faecal incontinence.

Length of treatment

Eight trials lasted between two to six weeks, nine between seven to
24 weeks and two trial lasted up to 12 months. In one trial duration
of the intervention was not clearly reported.

Follow-up

One trial had a follow-up assessment at four months, five trials at
six months, seven trials at 12 months, three trials at 18 months,

one trial 22 weeks after 6 month treatment and one trial at 24
months. In two trials no further follow-up was reported after the
post-treatment assessment at 3 and 4 months.

Outcomes

Common reported outcomes were: number of children cured or
improved, number of bowel movements in toilet, soiling episodes,
use of laxatives, and anorectal manometric measurements.

Only a supplementary report of the Borowitz trial (Cox 1998)
reported data relating to costs (average cost of the therapy) .

Risk of bias in included studies
Allocation

Randomisation concealment was judged to be adequate in four
trials (low risk of bias), unclear in 16 trials (unclear risk) and
inadequate in one trial (high risk of bias). In this last trial allocation
of participants to intervention groups was performed on 'alternate
basis' In one trial investigators stated that the participants were
assigned to intervention groups in a 'non-blinded fashion'.

Blinding

The nature of the interventions (behaviour modifications such as
toilet training, reward systems) and the study population (children)
precluded blinding of the participants in most of the included
studies. In many trials blinding of treatment was not mentioned.
Only one trial adopted a double-blind design. In two trials outcome
assessors were reported to be blind.

Incomplete outcome data

Number of withdrawals and dropouts was clearly reported in 12
of the included trials. In 10 of these trials the small proportion of
withdrawals and dropouts was similar (or reported to be similar) in
both treatment groups and the analysis of data was deemed in line
with an intention-to-treat approach. The remaining trial had a high
attrition rate with 32.5% of the children lost at the 12-month follow-
up. Five trials had no apparent withdrawals or dropouts. In one trial
information on withdrawals and dropouts was not clearly provided
but investigators stated that 'there were no group differences in the
number of children who dropped out of treatment (p=0.29)". In one
trial 17 children of the 47 enrolled were found to be non-compliant
and results were analysed by investigators according to compliance
with treatment.

Other potential sources of bias

Most of the trials were small. Only six trials included over 50
participants.

Non-parametric tests were used appropriately in many of the
included trials. Four trials chose median values to assess clinical
symptoms because of the skewed distribution of the continuous
variables (van der Plas 1996; van der Plas 1996a; van Ginkel
2000; van Ginkel 2001). One trial (Latimer 1984) did not report
measures of central tendency but provided individual patient data
by means of bar graphs. In one trial (Pieczarkowski 2005) measures
of variance were not reported. In one trial (Davila 1992) statistical
methods were not adequately described.
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Effects of interventions

Behavioural or cognitive intervention versus no treatment or
sham procedure

No trials were found.

Combination of behavioural and/or cognitive interventions
versus another combination of interventions

(i) Ten trials compared conventional treatment (laxatives, dietary
advice and toilet training) with conventional treatment plus
biofeedback;

(ii) one trial evaluated the effect of conventional treatment
(laxatives, dietary advice and toilet training) with two anorectal
manometry sessions versus conventional treatment alone;

(iii) one trial investigated whether biofeedback training plus
laxatives is better than biofeedback training alone;

(iv) two trials compared behaviour modifications (dietary advice,
toilet training, incentive programme, general counselling) with
behaviour modification plus laxatives;

(v) one trial compared a web-based approach to deliver
information about enhanced toilet training with a no-web
intervention (routine care from primary care physicians);

(vi) one trial compared behaviour modifications (diet modification
and scheduled toileting) with mineral oil use plus rewards for
toileting;

(vii) one trial assessed the effects of behaviour modification (star
chart system, dietary advice) with behaviour modification plus
psychotherapy;

(viii) one trial evaluated the effects of home biofeedback versus
biofeedback in the laboratory;

(ix) one trial evaluated three separate components of biofeedback

(x) one trial evaluated conventional treatment versus bevioural
modifications plus laxative therapy

(xi) behavioural therapy versus imapramine

(i) Conventional treatment plus biofeedback versus
conventional treatment alone (comparison 01 in the Tables of
Comparisons)

Success rate

Data from nine trials were combined in a meta-analysis (Borowitz
2002; Davila 1992; Loening-Baucke 1988; Loening-Baucke 1990;
Nolan 1998; van der Plas 1996; van der Plas 1996a; Wald
1987; Sunic-Omejc 2002). All trials but one (Loening-Baucke
1988) investigated children with functional faecal incontinence.
Four trials included children with faecal incontinence associated
with chronic constipation, three trials children with faecal
incontinence associated with constipation and pelvic floor
dyssynergia (anismus), and one trial children with non-retentive
faecal incontinence. The Loening-Baucke 1988 trial focused on
children with faecal incontinence due to myelomeningocele.
Children amongst whom biofeedback was tried had not always
evaluated beforehand for the suitability of the treatment. The
choice of outcomes varied among trials. Only one outcome was
shared by all the nine trials: number of children not cured or
improved. Data for follow-up periods within one year and data for
longer follow-up periods (18 months) were analysed separately.
For trials reporting more than one follow-up assessment within
a year, the longest period of time was chosen. For five of the
nine trials follow-up assessment at one year was available. For

the remaining four trials follow-up assessment was performed
within 6 months. There was no statistically significant pooled
effect of the adjunct of biofeedback to conventional treatment
at both the 'within 12-month' follow-up (OR 1.11 95% CI 0.78
to 1.58) and at 18-month follow-up (OR 1.31 95% Cl 0.80 to
2.15). However, it should be noted that the test for heterogeneity
displayed borderline significance (p = 0.09) for the 12-month
results, which casts some doubt about the statistical validity of
the pooling. The analysis was therefore performed using both
fixed and random effects models. Results from both methods were
consistent. The two studies which showed a different trend from
the other seven were Loening-Baucke 1990 and Sunic-Omejc 2002.
It is unclear how these trials may differ from the remaining trials
as their study design and the characteristics of their participants
are apparently similar to those reported in some of the other
trials. A sensitivity analysis excluding these two trials eliminated
heterogeneity among trials (p=0.77) and led to a non-statistically
significant difference in favour of the conventional treatment
group (OR 1.44 95% CI 0.98 to 2.13). A further sensitivity analysis
excluding trials which enrolled either children with non-retentive
encopresis (van der Plas 1996a) or children with faecal incontinence
due to congenital causes (Loening-Baucke 1988) showed a non-
statistically significant difference in favour of the conventional
management group at both the 12-month assessment (OR 1.1395%
Cl10.77 to 1.66) and the 18-month follow-up (OR 1.42 95% CI 0.79 to
2.53).

Normal defaecation dynamics

Four trials (Loening-Baucke 1990; van der Plas 1996; van der
Plas 1996a; Sunic-Omejc 2002) assessed the number of children
who were able to achieve normal defaecation dynamics (to
relax the external anal sphincter) after conventional treatment
or conventional treatment plus biofeedback. Significantly more
children in the conventional plus biofeedback group achieved
normal defecation dynamics at the end of the treatment period (OR
0.16 95% Cl 0.09 to 0.29). This short-term benefit of biofeedback
did not correspond, however, with later treatment success (both
trials by van der Plas did not show any additional benefit of
biofeedback training to conventional treatment - Figure 1 of the
Table of Analyses).

Anorectal manometry

Anorectal manometric measures (resting and squeeze anal
pressure, rectal sensation, rectosphincter reflex, saline retention
test) were reported in six small trials (Davila 1992; Loening-
Baucke 1988; Loening-Baucke 1990; Nolan 1998; Pieczarkowski
2005; Sunic-Omejc 2002). Five trials focused on children with
functional faecal incontinence whilst one trial on children with
organic faecal incontinence. Overlapping of outcomes was only
partial and none of the outcomes were reported by all five trials.
One trial (Pieczarkowski 2005) did not report measures of variance
hence the data could not be used. Results were presented according
to the etiology of faecal incontinence. There was no evidence of
effect of biofeedback on any of the considered anorectal measures
compared with conventional treatment (the confidence intervals
around the estimates of effect were wide).

Other outcomes

The following outcomes were reported in the Borowitz trial
(Borowitz 2002): bowel movements in the toilet, self-initiated trips
to the toilet, number of children still using laxatives, number
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of medical assessments. Fewer children in the conventional
group required laxative therapy at the 12-month follow-up (9/27
versus 17/31 in the biofeedback group) but the difference was
not statistically significant (OR 2.43 95% ClI 0.83 to 7.07). No
effect of biofeedback over conventional treatment was observed
in the frequency of bowel movements, self-initiated toileting,
and number of medical assessments. As continuous data were
expressed as mean values and SD and there were some doubts
about whether or not the distributions were positively skewed,
analyses have been tabulated separately (Additional Tables:Table
1). One study (Pieczarkowski 2005) assessed the number and
quality of children's stools, but data were insufficiently reported to
be analysed in RevMan.

(ii) Conventional treatment plus anorectal manometry versus
conventional treatment alone (comparison 02 in the Tables of
Comparisons)

One trial evaluated the effect of conventional treatment plus
two anorectal manometry sessions versus conventional treatment
alone (van Ginkel 2001). No statistically significant difference in
the number of children treated successfully was observed between
groups at both the 12-month follow-up (OR 1.09 95% CI 0.58 to
2.05) and the 24-month follow-up (OR 1.40 95% Cl 0.72 to 2.73).
The proportion of children who showed a significant increase
in defaecation frequency, a significant decrease in incontinence
frequency, and who were still on laxatives at 12 months was similar
between groups, albeit with wide confidence intervals.

(iii) Biofeedback training plus laxatives versus biofeedback
training alone (comparison 03 in the Tables of Comparisons)

One trial (van Ginkel 2000) studied the effects of biofeedback
training with and without laxatives in 45 children with non-
retentive encopresis. In addition to biofeedback training all
randomised children received advice about a high-fibre diet and
toilet training instructions. The proportion of unsuccessful children
was higher in the biofeedback and laxatives group both at the 12-
week (OR 8.25 95% Cl 1.58 to 43.02) and the 12-month follow-up
(OR 5.91 95% CI 1.12 to 31.20).

(iv) Behaviour modifications plus laxatives versus behaviour
modifications alone (comparison 04 in the Tables of
Comparisons)

Success rate

Two trials evaluated behaviour modifications plus laxatives versus
behaviour modifications alone (Berg 1983, Nolan 1991). Succes
rate was the only outcome measure available in both trials. The
larger trial (Nolan 1991) showed better results in the combination
group. In contrast, the results of the Berg trial, which included
a considerably smaller number of participants (about 15 in each
arm), favoured the behaviour modifications alone group. The
reason for the significant heterogeneity between the two studies is
not clear but may be due to the higher drop-out rate in the Berg trial
or the different choice of laxative.

Number of relapses

In the Nolan trial information was also available about the
number of children who relapsed. More children in the behaviour
modifications plus laxatives group experienced more than one
relapse but the difference was not statistically significant between

intervention groups (6/83 versus 1/86 - OR6.62 95% CI 0.78 to 56.26)
and the confidence intervals were wide.

(v) Web-based approach to deliver information about enhanced
toilet training with a no-web intervention (comparison 05 in the
Tables of Comparisons)

One small trial evaluated the effects of information delivered
through the Internet on toilet training and behavioural
modifications versus routine medical care (primary care physician
visits) for children with functional faecal incontinence (Ritterband
2003). The proportion of children who had no soiling accidents
post-intervention was higher in the web group but not statistically
significant between groups (children who were not cured 4/12
versus 7/12 - OR 0.36 95% CI 0.07 to 1.88). A significant reduction
in the average weekly number of soiling episodes was observed
in the web group compared to the no-web group (mean 0.50 SD
0.85 versus mean 8.27 SD 13.83 - mean difference of -7.77 95%
Cl -15.61 to 0.07) but confidence intervals were wide and the
distribution probably skewed. The trialists reported also that the
web participants demonstrated significant improvements in terms
of bowel movements in the toilet, self-initiated trips to the toilet,
and trips to toilet with parental prompts (p<0.02) but data were
provided in a format unsuitable for further statistical analyses.

(vi) Behaviour modifications (diet modifications and scheduled
toileting) versus mineral oil use (laxative) plus rewards for
toileting

One trial evaluating behaviour modifications versus mineral oil
was found (Mellon 1996) but incomplete reporting of data (i.e.
the number of randomised children in each treatment group,
mean values and measures of variance) hampered any statistical
analyses. According to the trialists there were no significant group
differences at the end of the six-week treatment and through the
six-month follow-up.

(vii) Behaviour modifications plus psychotherapy versus
behaviour modifications alone

One trial evaluating behaviour modifications with and without
psychotherapy was identified (Taitz 1986) but data were reported in
a format unsuitable for statistical analyses in RevMan (measures of
variance not provided). Results of treatmentin the group of children
receiving behaviour modifications were reported to be similar to
those receiving additional psychotherapy. In a post hoc analysis,
significantly more adverse psychosocial factors were noticed in the
families of children who either did not comply or did not respond
to the treatment.

(viii) Home biofeedback versus biofeedback in the laboratory
(comparison 08 in the Tables of Comparisons)

One trial evaluated the effects of biofeedback for children
with pelvic floor dyssynergia and constipation (Croffie 2005).
Children were randomised to biofeedback in the laboratory or to
biofeedback in the laboratory and at home. The trialists reported
that all children improved after treatment in terms of bowel
movements in the toilet, soiling accidents, and use of laxatives. No
apparent differences were found between the home group and the
laboratory group at the 4-month assessment. Marginally significant
reductions were observed in the number of soiling episodes (mean
difference of -0.34 95% CI -0.67 to -0.01) and the weekly use of
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laxatives at > 1 year follow-up (mean difference of -0.41 95% CI -0.70
to -0.12) for children using biofeedback at home.

(ix) One modality of biofeedback versus any other modality

One trial (Latimer 1984) compared three different components
of biofeedback in a group of 4 children with organic faecal
incontinence (three with imperforate anus and one with
Hirschsprung's disease) and a group of 4 incontinent adults.
This trial adopted a single-case cross-over design (see Table
of Characteristics of Included Studies for details). Data were
insufficiently reported to be analysed in RevMan. The trial's
authors reported that all children became more continent during
treatment. Two children responded well to sensory discrimination
training, one to exercise training and one child initially responded
to each treatment phase (exercise training, sensory discrimination
training and biofeedback) with a reduction in soiling accidents but
then partially relapsed during each no-treatment phase.

(x) Conventional treatment versus behaviour modifications plus
laxative therapy

One trial (van Dijk 2008) evaluated the addition of behaviour
modifications to laxative therapy compared with conventional
treatment. The primary outcomes were defecation frequency,
fecal incontinence and success rate. Success rate was defined as
defecation frequency of more than three times per week and fecal
incontinence of once or less per two weeks. Secondary outcomes
were stool withholding behaviour and behaviour problems.
Unfortunately the data presented in the report were not observed
raw data but estimates based upon an analysis which adjusted for
baseline and for all time points. Missing data were also imputed
by the trial's investigators. The trial's authors reported that they
found no advantage of behavior modifications with laxatives over
conventional treatment.

Combination of behavioural and/or cognitive interventions
versus a single intervention

(i) Behaviour modifications plus laxative therapy versus laxative
therapy alone (comparison 10 in the Tables of Comparison)

The trial by Borowitz (Borowitz 2002) compared behaviour
modifications (incentive programmes, toilet training) plus laxatives
with laxatives alone. A third arm of the trial evaluated also
the effects of biofeedback and its results are reported above
(conventional treatment plus biofeedback versus conventional
treatment alone comparison). The number of children who
experienced a total cure was slightly higher in the behaviour
modifications plus laxative group but not significantly different
from that of the laxative therapy group (OR 0.66 95% Cl 0.22
to 1.93).The proportion of children who responded to treatment
(improvement rate) was significantly higher in the behaviour
modifications plus laxative group at both the three month
assessment (OR 0.14 95% CI 0.04 to 0.51) and the 12-month follow-
up (OR 0.20 95% Cl 0.06 to 0.65). Fewer children in the behaviour
modifications plus laxatives group continued to receive laxatives at
12 months, but again the difference was not statistically significant
(OR 0.35 95% ClI 0.12 to 1.05). No strong evidence of effect of
the addition of laxative therapy to behaviour modifications was
observed on the frequency of bowel movements in the toilet and
the frequency of self-initiated trips to the toilet (Additional Tables:
Table 2). Children receiving behaviour modifications plus laxative,
however, required significantly fewer medical assessments than

those receiving laxative therapy alone - mean difference of -0.96,
95% Cl -1.87 to 0.05 (Additional Tables: Table 2). Consequently
the estimated average cost of the behaviour modifications plus
laxatives approach was lower ($213 versus $246 in Cox 1998, a
supplementary report of the Borowitz trial).

(ii) Behaviour modifications therapy versus imapramine

One study (Demirogullari 2007) evaluated the role of anorectal
physiology and bowel habits when comparing behavioural therapy
versus imapramine (an antidepressant). The outcomes recorded
were colonic transit time, anorectal manometry, weekly defecation
and number of fecal and urinary incontinence episodes. The
original report was written in Turkish and included an English
abstract. We managed to translate part of the main text but were
still unclear as to whether measures of variance were reported.
Therefore we could not analyse these data in RevMan.The trialists
concluded that imipramine may be a suitable adjunct therapy to
behavioral therapy.

Behavioural or cognitive intervention versus another
intervention

No trials were found.
DISCUSSION

The management of faecal incontinence in children is
conventionally based on both medical and behavioural
interventions. In particular, the use of softening agents and
laxatives and increasing daily fibre intake aim at promoting
evacuation of retained stool. Behavioural approaches aim at
restoring normal bowel habits and providing support to the
child. Biofeedback has been employed to teach children how
to control their sphincter muscles and primarily to teach
children with pelvic floor dyssynergia (anismus) to relax their
sphincter muscles. However, neither the clinical effectiveness
nor the cost-effectiveness of biofeedback training have yet been
established. It is also unclear whether the conventional medical-
behavioural approach is superior to a single behavioural or
single medical intervention in the management of children with
faecal incontinence. In particular it is difficult to single out the
contribution of behavioural/education programmes (instructions
to parents and children on the psychophysiology of constipation
and faecal incontinence and on regular toileting in order to
establish normal bowel habits) from the effects of medical
treatments such as laxative therapy, a common problem in the
evaluation of complex healthcare interventions.

The 18 studies in the present review were not homogeneous. They
encompassed different diagnoses, treatment options, outcome
measures and follow-up periods. The majority of trials assessed
the effects of biofeedback for the management of constipation-
associated faecal incontinence. We were unable to evaluate the
effects of biofeedback in children with organic faecal incontinence
as only two very small trials included participants with such a
diagnosis. It is noteworthy that none of the included trials had
considered the impact on the wider family. Only five trials enrolled
more than 50 participants. The combination of data from small
trials may not lead to meaningful summary estimates of effects. In
the performed meta-analyses, however, all trials but two showed a
trend in the same direction giving robustness to the conclusions.
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Conventional treatment (laxatives, dietary advice and
toilet training) versus conventional treatment plus
biofeedback

Nine trials, which provided information on the number of children
successfully treated, were combined in a meta-analysis. All trials
but one investigated children with functional faecal incontinence.
The observed trend favoured the conventional approach (OR
1.11 Cl 95% 0.78 to 1.58). This could not be explained by
different numbers of dropouts in the trial groups. Two trials,
one by Loening-Baucke and colleagues (Loening-Baucke 1990)
and one by Sunic-Omejc and colleagues (Sunic-Omejc 2002),
showed results which appeared clearly inconsistent with the
overall treatment effect. The reasons why the results of these
two small trials were out of line with the others are not clear.
The study by Loening-Baucke was restricted to children with
pelvic floor dyssynergia (anismus). One possible explanation is
that children with normal expulsion patterns tend to respond
better to conventional treatment whilst children with abnormal
expulsion patterns show greater improvement with biofeedback
training (Wald 1987). Another trial which specifically evaluated
children with pelvic floor dyssynergia (Nolan 1998) showed that
those receiving conventional treatment plus biofeedback training
were significantly more likely to achieve relaxation of the sphincter
muscles after treatment. The small trial by Sunic-Omejc showed
that a higher proportion of children responded successfully to
biofeedback when they were evaluated soon after treatment (12-
week assessment). Another small trial evaluating the effects of
biofeedbackin the laboratory and at home (Croffie 2005) found that
all children -independently of their group allocation - learned to
relax the external anal sphincter after five sessions of biofeedback.
All these findings are in line with those of larger studies including
children with and without normal defaecation dynamics (van der
Plas 1996; van der Plas 1996a) However, the observed physical
improvement did not appear to be translated into a functional
improvement in the children's continence status (see the Analyses
Tables) and both the Nolan and the van der Plas trials (Nolan 1998;
van der Plas 1996) reported that success rates after cessation of
the intervention (12 and 18-month follow-ups) were similar in the
trial groups. Pelvic floor dyssynergia therefore does not seem to
play a crucial role in the aetiological mechanisms of childhood
constipation and biofeedback training appears to have no long-
term effects. The follow-up of both the Loening-Baucke trial
and the Sunic-Omejc trial was relatively short and the observed
positive effect of biofeedback could be interpreted merely as the
consequence of a transient clinical improvement in children with
constipation and abnormal expulsion patterns.

It could be argued that the absence of a significant effect of

biofeedback over conventional treatment in large trials is due to a
sort of therapeutic, "demystifying" effect of performing anorectal
manometry - the manometric evaluation of anorectal function
without any specific training on how to relax and control sphincter
muscles - in children receiving conventional treatment. The trial by
van Ginkel and colleagues (van Ginkel 2001) specifically evaluated
the effects of conventional treatment plus two sessions of anorectal
manometry with conventional treatment alone (dietary advice,
toilet training, oral laxatives and enemas) and did not find
any higher success rate in children who underwent anorectal
manometry. This observation suggests that anorectal manometry
does not play any therapeutic role in constipated children and that
the lack of benefits in biofeedback trials could not be attributed to
its alleged demystifying effect.

A single trial (van Ginkel 2000) assessed adding laxative therapy
to biofeedback training amongst children with non-retentive faecal
incontinence (non-constipated children). The use of stimulant
laxatives for non-retentive faecal incontinence is based on the
assumption that children often have relatively dull sensation of
the urgency of defaecation and a stimulant laxative may help to
intensify this sensation. The dose for an individual child, however,
is critical as any increase in rapidity of defaecation is likely to
make the situation worse. The significantly lower success rate
in the group receiving biofeedback training together with oral
laxatives in the van Ginkel trial may therefore be due to the
unnecessary softening of stools resulting in more soiling accidents.
This interpretation is strengthened by the finding of a higher
number of dropouts in the biofeedback plus laxatives group (9
children) compared with the biofeedback training alone group (no
dropouts).

In conclusion, the analyses of the available randomised trials do not
support the claim based on short-term observational studies that
biofeedback training provides additional benefit to conventional
treatment in the management of faecal incontinence associated
with constipation. Furthermore it is an invasive and expensive
procedure. The positive trend in favour of the conventional
intervention cannot be explained by methodological problems
such as a difference in the proportion of dropouts between
treatment groups amongst trials. The exclusion of trials which
studied children with non-retentive faecal incontinence (one trial)
as well as children with faecal incontinence due to organic causes
(one small trial) did not alter the above conclusions. The positive
short-term effects of biofeedback reported in the literature could
make people rely on an invasive technique which proves ineffective
in the long run. Overall our findings are akin to those of a recent
systematic review on the effects of biofeedback for gastrointestinal
conditions which concluded that "there is no strong evidence to
support biofeedback as a useful treatment for gastrointestinal
diseases" (Coulter 2002).

Behaviour modifications and laxative therapy

The results of two trials (Berg 1983; Nolan 1991) of adding laxative
therapy (enemas and/or oral laxatives) to a structured behavioural
programme (toilet training, positive reinforcing scheme with or
without dietary advice) were not consistent. The larger trial (Nolan
1991) showed a significantly higher proportion of children cured
or improved. The results from one trial (van Dijk 2008) indicated
that behavioural modifications with laxatives had no clear benefit
over conventional treatmentin treating childhood constipation. On
the other hand the results of the Borowitz trial (Borowitz 2002)
suggested that the adjunct of behaviour components to laxative
therapy may improve symptoms of children with constipation-
associated faecal incontinence. These findings are in line with
the current clinical recommendations for the management of
childhood faecal incontinence associated with constipation that
favour the individual-adjusted use of laxatives with behavioural
approaches (Clayden 1996; Baker 1999). However, it should be
noticed that "laxative therapy" is an umbrella term for a range
of drugs, the effectiveness of each of which has not yet been
adequately addressed in randomised trials. In particular, to our
knowledge, there are no well-designed randomised controlled
trials comparing the effectiveness of one laxative (or regimen of
laxatives) with another. Furthermore, the specific contribution of
laxative therapy should be established independently from any
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behavioural interventions. A recent Cochrane review on "Stimulant
laxatives for constipation and soiling in children" (Price 2001) failed
to identify any suitable randomised controlled trial in the existing
literature demonstrating the lack of evidence to guide the use of
stimulant laxatives as well as the urgent need for further research
in this subject.

AUTHORS' CONCLUSIONS

Implications for practice

The data available suggest that biofeedback does not provide
any additional benefit to conventional treatment (laxative, toilet
training, dietary advice) for the management of children with
functional faecal incontinence. There is a suggestion that children
with pelvic floor dyssynergia receiving biofeedback are more
likely to achieve normal defaecation dynamics in the short-term.
This achievement, however, is not associated with a clinical
improvement in continence status and the evidence available
indicates that it is not maintained in the long-term. There is no
enough evidence on which to assess the effects of biofeedback for
the treatment of organic faecal incontinence. There is no evidence
that anorectal manometry (i.e. manometric evaluation of anorectal
function) plays a therapeutic role in constipated children. No trials
have yet attempted to weigh the costs of biofeedback against its
putative benefits.

There is some evidence, albeit weak, that the addition
of behavioural interventions (toilet training, incentive scheme,
dietary advice) to laxative therapy produces higher success rates in
children with faecal incontinence associated with constipation.

Implications for research

Well-conducted and better-reported randomised controlled trials
are needed which include larger samples, longer follow-up
periods, and cover both socially and clinically relevant outcomes.
Data about children's emotions, social interactions, scholastic

performance, and family education would be useful as well
as information regarding the impact of the problem on
family functioning. Moreover, as some medical and behavioural
procedures may be stressful or upsetting (e.g. the prolonged use of
laxatives, dietary manipulation, invasive anorectal examinations,
biofeedback), acceptability is a component of intervention that
needs more consideration. Future trials should also include
when possible an appropriate spectrum of severity and history
of incontinence (such as children with and without chronic
constipation) and provide subgroup analyses based on the etiology
of the condition. Economic implications relating to the choice
of intervention (especially when an expensive procedure such as
biofeedback is employed) should be also thoroughly addressed.
We found no trials comparing behavioural or cognitive
interventions alone with no-treatment or with other interventions
alone. The evidence about combinations of behavioural
interventions and laxatives would be enhanced by replication of
the trials that are currently available. The specific contribution
of laxative therapy should be evaluated independently from
behavioural interventions. The effects of different laxative
regimens and combinations of laxatives should also be properly
addressed during both the initial disimpaction phase and the
maintenance phase.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Berg 1983

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT: Not stated

BLINDING PROCEDURES: Double-blind trial

SAMPLE CALCULATION: No

DURATION: Three months

FOLLOW-UP: 6,12 months

WITHDRAWALS/

DROPOUTS: Four children dropped out at the beginning of the treatment period. Further three chil-
dren where not available at the 6-month follow-up and other 10 were lost at the 12-month follow-up
ITT: No

GEOGRAPHICAL LOCATION: UK

SETTING: Outpatients/

Soiling clinic

Participants

DIAGNOSIS: Functional faecal incontinence often with a history of constipation
ELIGIBLE: Unknown

ENROLLED: 44

COMPLETED: 40

AGE: Mean 7.9 years (SD 2.3)

GENDER: Unclear

Interventions

1) Behaviour modifications (toilet training, rewards, counselling) + laxative (Senokot)
2) Behaviour modifications + placebo
3) Behaviour modifications + no medications

Outcomes Soiling episodes

Notes Small sample size

Risk of bias

Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Low risk double blind

bias and detection bias)

All outcomes

Incomplete outcome data  High risk Four children dropped out at the beginning of the treatment period. Further

(attrition bias)
All outcomes

three children where not available at the 6-month follow-up and other 10 were

lost at the 12-month follow-up
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Borowitz 2002

Methods

DESIGN: Randomised controlled trial, block randomisation used
ALLOCATION CONCEALMENT: Not stated

BLINDING PROCEDURES: Provider and participants not blind. Outcome data collected by means of a
computerized voice mail data collection system

SAMPLE CALCULATION: No

DURATION: Twelve months

FOLLOW-UP: Three, six, and twelve months.

WITHDRAWALS/

DROPOUTS: Not stated.

ITT: Yes (no reported dropouts)

GEOGRAPHICAL LOCATION: USA

SETTING: Outpatients

Participants

DIAGNOSIS:

Chronic faecal incontinence (weekly episodes of faecal soiling for at least six months)
ELIGIBLE: 105

ENROLLED: 87

COMPLETED: 87

AGE: Mean 8.6 years; range 5-13

GENDER: 72 boys and 15 girls

Interventions

1) Intensive medical care (laxatives)
2) Intensive medical care + enhanced toilet training
3) Intensive medical care + enhanced toilet training + biofeedback

Outcomes Child's self-initiated and parent-initiated trips to the toilet,
number of voluntary bowel movements in the toilet,
pain with defecation, soiling episodes, number of teaspoons of laxatives and number of enemas or
suppositories

Notes It was difficult from the reporting of results to establish whether the data were adjusted for clustering
effect.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk block randomisation

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk Provider and participants not blind. Outcome data collected by means of a
bias and detection bias) computerized voice mail data collection system

All outcomes

Incomplete outcome data  Unclear risk not stated

(attrition bias)
All outcomes

Croffie 2005
Methods DESIGN: randomised controlled trial (randomisation 2:1 to intervention and comparison group)
ALLOCATION CONCEALMENT: Not stated
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Croffie 2005 (continued)

BLINDING PROCEDURES: Not stated. Long-term follow-up data were obtained through telephone
questionnaire performed by a physician who was not involved in the care of the patients.
SAMPLE CALCULATION: No

DURATION: Two months

FOLLOW-UP: 2 and 4 months after the last biofeedback session follow-up

WITHDRAWALS/

DROPOUTS: None

ITT: Yes

GEOGRAPHICAL LOCATION: USA

SETTING: Outpatients/ Paediatric Gastroenterology Unit

Participants

DIAGNOSIS: Recalcitrant faecal incontinence and constipation with dyssynergic defecation at anorectal
manometry

ELIGIBLE: Unknown

ENROLLED: 36

COMPLETED: 36

AGE:Mean 9.2 years (6-14)

GENDER: 30 boys and 6 girls

Interventions

1) Biofeedback in the laboratory alone
2) Biofeedback in the laboratory and at home

Outcomes Number of bowels movements, soiling episodes, use of laxatives

Notes All patients used laxatives daily.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk randomisation 2:1 to intervention and comparison group

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Low risk Not stated. Long-term follow-up data were obtained through telephone ques-
bias and detection bias) tionnaire performed by a physician who was not involved in the care of the pa-
All outcomes tients.

Incomplete outcome data  Low risk none

(attrition bias)
All outcomes

Davila 1992

Methods

DESIGN: Randomised controlled trial, block randomisation
ALLOCATION CONCEALMENT: not stated

BLINDING PROCEDURES: Not stated

SAMPLE CALCULATION: No

DURATION: 4 weeks

FOLLOW-UP: No follow-up

WITHDRAWALS/

DROPOUTS: None

ITT: Yes

GEOGRAPHICAL LOCATION: South America
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Davila 1992 (continued)

SETTINGS: Outpatients/ Gastroenterology Unit

Participants

DIAGNOSIS: Faecal incontinence and constipation
ELIGIBLE: Unknown

ENROLLED: 21

COMPLETED: 21

AGE: Mean 9 years

GENDER: 14 boys and 7 girls

Interventions

1) Conventional treatment (enemas for three days + dietary advice + use of laxatives + toilet training)

2) Conventional treatment + biofeedback

Outcomes Number of children cured or improved, number of bowel movements, abdominal pain, anorectal
manometric assessment

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Block randomisation

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk none

(attrition bias)
All outcomes

Demirogullari 2007

Methods

DESIGN: Randomised controlled trial
ALLOCATION CONCEALMENT: Not stated
BLINDING PROCEDURES: Not stated
SAMPLE CALCULATION: No

DURATION: Not stated in English abstract
FOLLOW-UP: Not stated in English abstract
WITHDRAWALS/

DROPOUTS: Not stated in english abstract
ITT: not stated in english abstract
GEOGRAPHICAL LOCATION: Turkey
SETTINGS: Dept of Pediatrics and Pediatric Psychiatry

Participants

DIAGNOSIS: Faecal incontinence and constipation
ELIGIBLE: Unknown

ENROLLED: 47

COMPLETED: Not stated in english abstract

AGE: 5 to 14 years

GENDER: 36 boys and 11 girls

Interventions

1) Behaviour modifications
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Demirogullari 2007 (Continued)

2) Imipramine

Outcomes Colonic transit time, anorectal manometry, weekly defecation numbers, fecal and urinary incontinence
episodes

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Unclear risk not stated in english abstract

(attrition bias)
All outcomes

Latimer 1984

Methods

DESIGN: Single case experiments - ABACADA or ACABADA

Following baseline period participants were randomly allocated to treatment options.
ALLOCATION CONCEALMENT: Not stated

BLINDING PROCEDURES: Not stated

DURATION: 3 four-week periods

FOLLOW-UP: 6 months

WITHDRAWALS/DROPOUTS: None

ITT: Yes

GEOGRAPHICAL LOCATION: Canada

SETTING: Outpatients

Participants

DIAGNOSIS: Children with faecal incontinence due to imperforate anus or Hirschsprung's disease
ELIGIBLE: Unknown

ENROLLED: 8 people (4 children and 4 adults)

COMPLETED: 8 people

AGE: Mean 11 years; range 8-14

GENDER: 3 boys and one girl with imperforate anus and one boy with Hirschsprung's disease

Interventions

Three components of biofeedback were investigated.

TREATMENT B: exercise training

TREATMENT C: sensory discrimination training

TREATMENT D: biofeedback (which incorporates both treatment B and C)

Outcomes Number of bowel movements in a toilet, stained underwear, changes of underwear, "accidents", use of
laxatives or enemas, anorectal manometric assessment
Notes Following the baseline period participants were randomly assigned to either treatment B or C. Each
treatment was conducted for 4 weeks. This initial treatment period was followed by a 4- week baseline
period. The second treatment period was then employed in like fashion and followed again by a 4-week
baseline period. Finally all patients received treatment D.
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Latimer 1984 (continued)

Data not suitable for statistical analyses (presented by means of graphs for each single patient or re-

ported for all included patients at the end of the study and not for each single phase of treatment)

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk none

(attrition bias)
All outcomes

Loening-Baucke 1988

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT: Sealed envelopes

BLINDING PROCEDURES: Not stated

SAMPLE CALCULATION: No

DURATION: Unclear. Three biofeedback sessions and perineal exercises at least every other day.
FOLLOW-UP: 6, 12 months (by questionnaire)

WITHDRAWALS/

DROPOUTS: One child in the conventional group and one child in the biofeedback group were not
available at follow-up for anorectal measurements

ITT: Yes

GEOGRAPHICAL LOCATION: USA

SETTINGS: Outpatients/ Myelodysplastic Clinic

Participants

DIAGNOSIS: Faecal incontinence due to myelomeningocele

ELIGIBLE: Unknown

ENROLLED: 12 children (16 non-randomised controls were also included)
COMPLETED: 12

AGE: Mean 12 years; range 7-21

GENDER:

8 boys and 4 girls

Interventions

1) Conventional treatment (toilet training)

2) Conventional treatment + biofeedback

Behaviour modifications were used for both groups to increase self-initiation of bowel movements.
Laxatives were given as needed

Outcomes Soiling episodes, anorectal manometric assessment

Notes Unbalanced randomisation (4 people in one treatment group and 8 in the other).
Anorectal measurements were not significant different between treatment groups at both the initial or
follow-up assessment (p>0.3).

Risk of bias
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Loening-Baucke 1988 (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Low risk Sealed envelopes

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk One child in the conventional group and one child in the biofeedback group

(attrition bias)
All outcomes

were not available at follow-up for anorectal measurements. Carried out an in-

tention to treat analysis

Loening-Baucke 1990

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT:

Sealed envelopes

BLINDING PROCEDURES:

Not stated

SAMPLE CALCULATION: Yes

DURATION: 6-month protocol. Biofeedback group received up to six sessions of therapy 7 +/- 2 days
apart.

FOLLOW-UP: 7, 12 months

ITT: Yes

WITHDRAWALS/

DROPOUTS: One child in the conventional treatment group and one child in the biofeedback group
withdrew before completion of the treatment

GEOGRAPHICAL LOCATION: USA

SETTING: Outpatients

Participants

DIAGNOSIS: Chronic constipation and faecal incontinence with pelvic floor dyssynergia (anismus)
ELIGIBLE: Unknown

ENROLLED: 43

COMPLETED: 41

AGE: Mean 8.9 years; range 5-16

GENDER: 31 boys and 10 girls

Interventions

1) Conventional treatment (use of laxatives, increase of dietary fibre and scheduled toileting)
2) Conventional treatment + biofeedback

Outcomes Rate of improvement, anorectal manometric assessment
Notes Significantly more girls in the biofeedback group

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk not stated
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Loening-Baucke 1990 (Continued)

Allocation concealment Low risk Sealed envelopes

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk One child in the conventional treatment group and one child in the biofeed-

(attrition bias)
All outcomes

back group withdrew before completion of the treatment. Carried out an in-
tention to treat analysis

Mellon 1996

Methods

DESIGN: Randomised controlled trial, coin toss
ALLOCATION CONCEALMENT: not stated
BLINDING PROCEDURES: Not stated

SAMPLE CALCULATION: No

DURATION: 18 weeks

FOLLOW-UP: 6 months

ITT: No

WITHDRAWALS/

DROPOUTS: Not clearly reported. No significant group differences in the number of children who
dropped out of treatment p=0.29
GEOGRAPHICAL LOCATION: USA

SETTING: Outpatients, Gastroenterology Clinic

Participants

DIAGNOSIS: Functional faecal incontinence (primary and secondary encopresis as defined by the pa-
per's authors)

ELIGIBLE: Unknown

ENROLLED: 25

COMPLETED: Not clearly reported

AGE: Mean 8.3 years

GENDER: 23 boys and 2 girls

Interventions

1) Dietary modifications and scheduled toileting
2) Mineral oil and rewards

Outcomes Success and failure rate, soiling accidents, number and type of bowel movements in the toilet
Notes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Coin toss

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)
All outcomes
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Mellon 1996 (continued)

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not clearly reported. No significant group differences in the number of chil-

dren who dropped out of treatment p = 0.29

Nolan 1991

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT:

Stratified blocked schedule by a person not connected with the study. Opaque numbered sealed en-
velopes

BLINDING PROCEDURES: Not stated

SAMPLE CALCULATION: Yes

DURATION: 12 days

FOLLOW-UP: 6,12,18 months

ITT: Yes

WITHDRAWALS/

DROPOUTS: Three children in the multimodel therapy group and 4 in the behaviour modification
group

GEOGRAPHICAL LOCATION: Australia

SETTING: Outpatients

Participants

DIAGNOSIS: Functional faecal incontinence
ELIGIBLE: 181

ENROLLED: 169

COMPLETED: 162

AGE: range 3-16

GENDER: 124 boys 45 girls

Interventions

1) Behaviour modifications (positive reinforcement, toilet training, dietary advice)
2) Multimodal therapy (behaviour modifications + use of laxatives - 'Agarol’, senna granules and/or
bisacodyl tablets)

Outcomes Time to remission from encopresis, reduction in stool retention

Notes Compliance with toileting was similar in the two groups (11 children in the behaviour modifications
group and 13 in the behaviour modifications + laxatives group were poorly compliant.
17 children in the behaviour modifications group and 17 in the behaviour modifications + laxatives
group had nocturnal enuresis.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Low risk Stratified blocked schedule by a person not connected with the study. Opaque

(selection bias) numbered sealed envelopes

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Unclear risk Three children in the multimodel therapy group and 4 in the behaviour modifi-

(attrition bias)
All outcomes

cation group. Carried out an intention to treat analysis
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Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT: Stratified blocked schedule by a person not connected with the study.
Opaque numbered sealed envelopes stored sequentially

BLINDING PROCEDURES: Outcome assessor blind

SAMPLE CALCULATION: Yes

DURATION: 4 weeks

FOLLOW-UP: 6 months

ITT: Yes

WITHDRAWALS/

DROPOUTS: One child in the biofeedback group and 2 children in the conventional treatment group
were not available for EMG biofeedback evaluation at the 6-month follow-up

GEOGRAPHICAL LOCATION: Australia

SETTING: Outpatients, Encopresis and Gastroenterology Clinics

Participants

DIAGNOSIS: Faecal incontinence associated with constipation and with pelvic floor dyssynergia
ELIGIBLE: 68

ENROLLED: 29

COMPLETED: 29

AGE: Mean 8.8 years; range 4.8 - 14.9

GENDER: 24 boys and 5 girls

Interventions

1) EMG biofeedback training
2) Conventional treatment (laxatives)

Outcomes Anorectal manometric assessment, Child Behavior Checklist standardised score
Notes Children were stratified on the basis of whether they were soiling or were laxative-dependent remis-
sion.
More children with primary encopresis in the biofeedback group.
13 children had nocturnal and three children had diurnal enuresis.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk not stated
tion (selection bias)
Allocation concealment Low risk Stratified blocked schedule by a person not connected with the study. Opaque
(selection bias) numbered sealed envelopes stored sequentially
Blinding (performance Low risk Outcome assessor blind
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk One child in the biofeedback group and 2 children in the conventional treat-

(attrition bias)
All outcomes

ment group were not available for EMG biofeedback evaluation at the 6-month

follow-up. Intention to treat analysis

Pieczarkowski 2005

Methods

DESIGN: Randomised controlled trial
ALLOCATION CONCEALMENT: Not stated
BLINDING PROCEDURES: Not stated
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Pieczarkowski 2005 (continued)

SAMPLE CALCULATION: No

DURATION: Six months

FOLLOW-UP: 1, 3 and 6 months

WITHDRAWALS/

DROPOUTS: Two withdrawals

ITT: No

GEOGRAPHICAL LOCATION: Poland

SETTINGS: Dept of Pediatrics and Pediatric Psychiatry

Participants

DIAGNOSIS: Chronically constipated children with anal-rectal dyssynergy; recto-sigmoid transit time in
Hinton's test with radio-paque markers at least 28.8 h, paradoxical external anal sphincter contraction
during defecation

ELIGIBLE: Not stated

ENROLLED: 24

COMPLETED: 22

AGE: Mean 8.1 years; SD 2.8

GENDER: 16 boys and 6 girls

Interventions

1) Conventional treatment (toilet training, high fibre diet, lactulose)
2) Conventional traditional treatment plus biofeedback

Outcomes Manometric parameters, number of stools
Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated
(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Unclear risk Two withdrawals

(attrition bias)
All outcomes

Ritterband 2003

Methods

DESIGN: Randomised controlled trial (children were matched on the basis of soiling frequency before
randomisation)

ALLOCATION CONCEALMENT: Not stated

BLINDING PROCEDURES:

Not clearly stated. Participants not blinded.

SAMPLE CALCULATION: No

DURATION: 3 weeks

FOLLOW-UP: Post-treatment assessment at 3 weeks, no further follow up
ITT: Yes (no reported dropouts)

WITHDRAWALS/

DROPOUTS: None reported

GEOGRAPHICAL LOCATION: USA
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Ritterband 2003 (continued)

SETTING: Outpatients

Participants

DIAGNOSIS: Faecal incontinence and constipation

DURATION OF SYMPTOMS: Mean length of laxatives regimen =20 months
ELIGIBLE: Unknown

ENROLLED: 24

COMPLETED: 24

AGE: Mean 8.5 years

GENDER: 19 boys and 5 girls

Interventions

1) Internet version of enhanced toilet training
2) No-Internet intervention

All children in the study were encouraged to visit their physicians regularly

Outcomes Success rate, number of soiling episodes per week, number of bowel movements in the toilet, self-initi-
ated trips to the toilet, parent-initiated trips to the toilet

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk Not clearly stated. Participants not blinded.

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk None reported

(attrition bias)
All outcomes

Sunic-Omejc 2002

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT: Not stated

BLINDING PROCEDURES: Not stated. Participants not blinded.
SAMPLE CALCULATION: No

DURATION: 12 weeks

FOLLOW-UP: 12-week assessment and not further follow-up.
ITT: Yes

WITHDRAWALS/

DROPOUTS: None reported.

GEOGRAPHICAL LOCATION: Croatia

SETTING: Outpatient clinic

Participants

DIAGNOSIS: Faecal incontinence associated with chronic constipation
MEAN DURATION OF SYMPTOMS: 33 months

ELIGIBLE: Unknown

ENROLLED: 49

COMPLETED: 49
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Sunic-Omejc 2002 (Continued)

AGE: Mean 7.8 years
GENDER: 27 boys and 22 girls

Interventions

1) Conventional treatment (toilet training, dietary advice, use of
laxatives)

2) Conventional

treatment plus biofeedback

Outcomes Success rate, anorectal manometric assessment.

Notes Children with Hirschsprung's disease, spina bifida, hypothyroidism, metabolic or renal disorders, men-
tal retardation, and those taking drugs that influence gastrointestinal function (expect laxatives) were
excluded.

Treatment was considered successful if a frequency of three or more stools per week and less than two
episodes of soiling per month were achieved without laxatives.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk Not stated. Participants not blinded.

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk None reprted

(attrition bias)
All outcomes

Taitz 1986

Methods

DESIGN: Quasi-randomised clinical trial
ALLOCATION CONCEALMENT:

Allocation on alternate basis

BLINDING PROCEDURES:

Participants and outcome assessors not blind
SAMPLE CALCULATION: No

DURATION: 12 months

FOLLOW-UP: No

ITT: Yes

WITHDRAWALS/

DROPOUTS: 17 children were non-compliant
GEOGRAPHICAL LOCATION: UK

SETTING: Outpatients, Paediatric Outpatient Clinic

Participants

DIAGNOSIS: Faecal incontinence with or without constipation
ELIGIBLE: Unknown

ENROLLED: 47

COMPLETED: Not clearly reported

AGE: Mean 6 years; range 2-14

GENDER: 26 boys and 21 girls
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Taitz 1986 (continued)

Interventions

1) Behaviour modifications (toilet training, dietary advices, use of star chart)
2) Behaviour modifications + psychotherapy
Laxatives and enemas were used in cases of severe constipation and faecal impaction

Outcomes Number of children cured, improved or unchanged, number of bowel movements, soiling episodes, use
of laxatives

Notes Results were analysed according to compliance with treatment and children social class

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  High risk Quasi-randomised clinical trial

tion (selection bias)

Allocation concealment High risk Allocation on alternate basis

(selection bias)

Blinding (performance Unclear risk Participants and outcome assessors not blind

bias and detection bias)

All outcomes

Incomplete outcome data  High risk 17 children were non-compliant

(attrition bias)
All outcomes

van der Plas 1996

Methods

DESIGN: Randomised controlled trial
ALLOCATION CONCEALMENT: Not stated
BLINDING PROCEDURES: Not stated
SAMPLE CALCULATION: Yes

DURATION: 6 weeks

FOLLOW-UP: 6,12, 18 months

ITT: Yes

WITHDRAWALS/

DROPOUTS: Three children in the conventional treatment group and 2 children in the biofeedback
group

GEOGRAPHICAL LOCATION: Netherlands
SETTING: Outpatients

Participants

DIAGNOSIS: Faecal incontinence associated with chronic constipation
ELIGIBLE: 220

ENROLLED: 192

COMPLETED: 187

AGE: Median 8 years; range 5-16

GENDER: 126 boys and 66 girls

Interventions

1) Conventional treatment (toilet training, dietary advice, use of laxatives)
2) Conventional treatment plus biofeedback

Outcomes

Success rate, anorectal manometric assessment

Notes
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van der Plas 1996 (continued)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data ~ Low risk Three children in the conventional treatment group and 2 children in the

(attrition bias)
All outcomes

biofeedback group. Intention to treat

van der Plas 1996a

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT:

Sealed envelopes using a schedule generated by a person not involved with the treatment

BLINDING PROCEDURES: Not stated

SAMPLE CALCULATION: No

DURATION: 6 weeks

FOLLOW-UP: 6,12,18 months

ITT: Yes

WITHDRAWALS/

DROPOUTS: One child in the biofeedback group and one child in the conventional treatment group did
not complete the intervention programme. Another two children in the biofeedback group withdrew at
six months. One child in the conventional treatment group was lost to follow-up at 18 months
GEOGRAPHICAL LOCATION: Netherlands

SETTING: Outpatients

Participants

DIAGNOSIS: Faecal incontinence in the absence of any other signs of constipation
ELIGIBLE: 88

ENROLLED: 71

COMPLETED: 69

AGE: Median 9 years; range 5-16

GENDER: proportion of boys/girls not reported

Interventions

1) Conventional treatment (toilet training, dietary advice, use of laxatives)
2) Conventional treatment plus biofeedback

Outcomes Success rate, anorectal manometric assessment, Child Behaviour Checklist scale
Notes At the end of the treatment period (6 weeks) biofeedback training was more successful than use of lax-
atives but no additional value of biofeedback was found with further follow-up.
Results were presented by means of median and SD values (not suitable for statistical analyses in
RevMan)
Risk of bias
Bias Authors' judgement  Support for judgement
Behavioural and cognitive interventions with or without other treatments for the management of faecal incontinence in children 32
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van der Plas 1996a (continued)

Random sequence genera-  Unclear risk not stated
tion (selection bias)
Allocation concealment Low risk Sealed envelopes using a schedule generated by a person not involved with

(selection bias)

the treatment

Blinding (performance Unclear risk not stated

bias and detection bias)

All outcomes

Incomplete outcome data  Unclear risk One child in the biofeedback group and one child in the conventional treat-

(attrition bias)
All outcomes

ment group did not complete the intervention programme. Another two chil-
dren in the biofeedback group withdrew at six months. One child in the con-
ventional treatment group was lost to follow-up at 18 months

van Dijk 2008

Methods

DESIGN: Randomised controlled parallel group trial

DURATION: Treatment 22 weeks

FOLLOW-UP: At end of treatment (22 weeks) and six months after 22 weeks
GEOGRAPHICAL LOCATION: Netherlands

SETTING: Children referred to gastrointestinal outpatient clinic

Participants

DIAGNOSIS: Patients to meet two of four criteria: Defacation frequency less than three times per week,
fecal incontinence more than two times per week, passage of large amounts of stool at least once every
7 to 30 days, palpable abdominal or rectal fecal mass

ELIGIBLE: 146

ENROLLED: 134

COMPLETED: 114

AGE: 4 to 18 years

GENDER: 76 boys, 58 girls

Interventions

1) Conventional treatment (laxatives, bowel diary discussed, patients and their parents received educa-
tion

2) Behaviour modifications (teaching parents behavioural procedures and behavioural play therapy
with child in presence of his/her parents, laxative therapy)

Outcomes Primary outcome defecation frequency per week, fecal incontinence per week and successful treat-
ment. Secondary outcomes stool with holding behaviour and behaviour problems

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer based system to generate random group assignment

tion (selection bias)

Allocation concealment Low risk Research Assistant called randomisation centre

(selection bias)

Blinding (performance Low risk Research assistant revealed allocation to parents immediately. Unclear who

bias and detection bias)
All outcomes

assessed primary outcome measures.
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van Dijk 2008 (continued)

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 56 of 67 in the Behaviour modifications group and 58 of 67 in conventional
treatment group had assessment at 6 months. To address this imputation re-

gression modelling was used in the analysis.

van Ginkel 2000

Methods

DESIGN: Randomised controlled trial

ALLOCATION CONCEALMENT: Not described

BLINDING PROCEDURES:Not blind

SAMPLE CALCULATION: No

DURATION: 7 weeks

FOLLOW-UP: 6, 12, 26 weeks and at 12 months

ITT: No

WITHDRAWALS/

DROPOUTS: One child after 3 weeks discontinued laxative treatment and 8 children after 6 weeks were
not motivated to continue laxatives.

GEOGRAPHICAL LOCATION: Netherlands

SETTING: Outpatients, Division of Pediatric Gastroenterology and Nutrition

Participants

DIAGNOSIS: Non-retentive faecal incontinence. Children with constipation were excluded
ELIGIBLE: Unknown

ENROLLED: 49

COMPLETED: 48 AGE: Median 8.0 years; range 5 - 17

GENDER: 41 boys and 7 girls

Interventions

1) Biofeedback training alone
2) Oral laxatives and biofeedback training

Outcomes Success rate, total number of encopresis episodes,
anorectal manometric assessment

Notes 22 children had diurnal enuresis (12 in the BF group and 10 in the BF + LAX group) and 19 children had
nocturnal enuresis (11 in the BF group and 8 in the BF + LAX group).
One child discontinued laxatives after 3 weeks because an increase in the number of encopresis
episodes. At he 6-week and 12-week follow-up assessments, 8 and 14 children respectively were not
motivated to continue laxative treatment due to lack of results.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance High risk not blind

bias and detection bias)

All outcomes

Incomplete outcome data  High risk One child after 3 weeks discontinued laxative treatment and 8 children after 6

(attrition bias)
All outcomes

weeks were not motivated to continue laxatives.
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van Ginkel 2001

Methods DESIGN: Parallel randomised controlled trial
ALLOCATION CONCEALMENT: Electronic randomisation
BLINDING PROCEDURES:Not blind
SAMPLE CALCULATION: Yes
DURATION: 6 weeks
FOLLOW-UP: 6, 12, 26 weeks, 12 and 24 months
ITT: Yes
WITHDRAWALS/
DROPOUTS: 4 children in the conventional treatment group and 6 in the conventional treatment +
manometry group
GEOGRAPHICAL LOCATION: Netherlands
SETTING: Outpatients, Pediatric Gastroenterology Practice

Participants DIAGNOSIS:
Faecal incontinence and constipation.
ELIGIBLE: 212
ENROLLED: 212
COMPLETED: 202 at 6 months. AGE: Median 7.5 years; range 5 - 17
GENDER: 137 boys and 65 girls

Interventions 1) Conventional treatment (toilet training, dietary advice, use of oral laxatives)
2) Conventional treatment + 2 sessions of manometry

Outcomes Success rate, defecation frequency, encopresis frequency, use of laxatives.

Notes Children with Hirschsprung's disease, spina bifida, hypothyroidism, metabolic or renal disorders, men-
tal retardation, and those taking drugs that influence gastrointestinal function (expect laxatives) were
excluded.

More boys included in the conventional treatment + manometry group.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Electronic randomisation

tion (selection bias)

Allocation concealment Unclear risk not stated
(selection bias)

Blinding (performance Unclear risk not blind
bias and detection bias)
All outcomes

Incomplete outcome data  High risk 4 children in the conventional treatment group and 6 in the conventional
(attrition bias) treatment + manometry group
All outcomes

Wald 1987
Methods DESIGN: Randomised controlled trial
ALLOCATION CONCEALMENT: Not stated
BLINDING PROCEDURES: Outcome assessor blind
SAMPLE CALCULATION: No
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Wald 1987 (continued)

DURATION: 12 weeks

FOLLOW-UP: 3,6,12 months

ITT: No

WITHDRAWALS/

DROPOUTS: In the biofeedback group one child withdrew at three months, 2 children at six months
and 3 further children at twelve months. In the conventional treatment group one child was lost at the
three-month follow-up, one at six months and two at twelve months

GEOGRAPHICAL LOCATION: USA

SETTING: Outpatients

Participants

DIAGNOSIS: Faecal incontinence and constipation
ELIGIBLE: Unknown

ENROLLED: 50

COMPLETED: 48

AGE: Mean 8.4 years; range 6-15

GENDER: 40 boys and 10 girls

Interventions

1) Conventional treatment (toilet training, use of mineral oil as laxative)
2) Conventional treatment + biofeedback

Outcomes Number of children cured or improved, number of bowel movements, soiling episodes, anorectal
manometric assessment

Notes All dropouts were designated as treatment failures for each assessment point. Results presented by
means of graphs. For statistical analyses raw data were approximated from graphical presentation

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk not stated

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Low risk Outcome assessor blind

bias and detection bias)

All outcomes

Incomplete outcome data  High risk In the biofeedback group one child withdrew at three months, 2 children at

(attrition bias)
All outcomes

six months and 3 further children at twelve months. In the conventional treat-
ment group one child was lost at the three-month follow-up, one at six months
and two at twelve months

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Borowitz 1999 Not a RCT
Byrne 2002 Participants: adults

Chiarioni 2006

Participants: adults
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Study

Reason for exclusion

Chiarioni 2010

Participants:

adults

Dehli 2009

Participants:

adults

Heymen 1999

Participants:

adults

Heymen 2005

Participants:

adults

Hinninghofen 2003

Participants:

women

Houts 1988 Not a RCT. Multiple baseline across subjects design. Three children studied.
Jeon 2005 Effects of abdominal massage in in stroke patients
Klijn 2003 Participants: children with non-neuropathic bladder sphincter dysfunction and urinary tract in-

fection

Loening-Baucke 1995

Non randomised follow-up of a previous study (Loening-Baucke 1990)

Marques 2008

Comparison of techniques of biofeedback on children. No patient treatment outcomes reported.

Marshall 1997

Intervention: electrical stimulation versus sham procedure

Miner 1990

Participants:

adults

Mooren 1996

Intervention: evaluation of feeding patterns in children with chronic constipation and their influ-
ence on colonic transit time

Norton 2002 Participants: adults
Norton 2003 Participants: adults
Olness 1980b Nota RCT

Pager 2002 Participants: adults
Pages 2003 Participants: adults

Peterson 1986

Nota RCT

Rao 2005a

Participants:

adults

Solomon 2000a

Participants:

adults

Solomon 2000b

Participants:

adults

Solomon 2003

Participants:

adults

Sprague-McRae 1993

Intervention:

oral laxatives versus rectal cathartics

Stark 1990 Nota RCT

Stark 1997 Not a RCT

Surh 1998 Participants: adults
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Study Reason for exclusion

van Kuyk 2001a No indication of randomisation

van Kuyk 2001b No indication of randomisation

Vasconcelos 2006 Participants: children with urinary incontinence
Whitehead 1986 Not a RCT

Characteristics of studies awaiting assessment [ordered by study ID]

Rao 2005b
Methods Randomized controlled trial
Participants Age not clear
Interventions Biofeedback therapy
Outcomes Dyssynergia pattern, defecation index, colonic transit, bowel satisfaction
Notes

DATA AND ANALYSES

Comparison 1. Conventional treatment + biofeedback versus conventional treatment

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Children not cured orim- 9 0dds Ratio (M-H, Fixed, 95% Cl) Subtotals only

proved (fixed effects)

1.1 Up to 12-month follow-up 9 510 0dds Ratio (M-H, Fixed, 95% Cl) 1.11[0.78, 1.58]
1.2 18-month follow-up 2 251 0dds Ratio (M-H, Fixed, 95% Cl) 1.31[0.80,2.15]
2 Children not cured orim- 9 510 0dds Ratio (M-H, Random, 95% Cl) 1.08 [0.63, 1.84]

proved (random effects)

3 Children not cured or im- 7 420 Odds Ratio (M-H, Fixed, 95% Cl) 1.4410.98,2.13]
proved (sensitivity analysis)

4 Retentive children not cured 7 0dds Ratio (M-H, Fixed, 95% Cl) Subtotals only

or improved (sensitivity analy-

sis)

4.1 Up to 12-month follow-up 7 432 0dds Ratio (M-H, Fixed, 95% Cl) 1.13[0.77, 1.66]
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Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
4.2 18-month follow-up 1 184 0dds Ratio (M-H, Fixed, 95% Cl) 1.42[0.79, 2.53]
6 Children with abnormal defae- 4 344 0dds Ratio (M-H, Random, 95% Cl) 0.16 [0.09, 0.29]
cation dynamics
7 Resting anal pressure 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
7.1 Children with functional fae- 2 70 Mean Difference (IV, Fixed, 95% Cl) 4.11[-4.02,12.24]
cal incontinence
7.2 Children with organic faecal 1 10 Mean Difference (IV, Fixed, 95% Cl) 4.0[-17.19, 25.19]
incontinence
8 Maximum squeeze anal pres- 2 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
sure
8.1 Children with functional fae- 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
cal incoontinence
8.2 Children with organic faecal 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
incontinence
9 Rectal sensation 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
9.1 Children with functional fae- 2 62 Mean Difference (IV, Fixed, 95% Cl) -2.74[-7.73,2.25]
cal incontinence
9.2 Children with organic faecal 1 10 Mean Difference (IV, Fixed, 95% Cl) -10.0 [-32.05, 12.05]
incontinence
10 Rectosphincter reflex 2 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
10.1 Children with functional 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
faecal incontinence
10.2 Children with organic fae- 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
cal incontinence
11 Saline retention test (ml) 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
11.1 Children with organic fae- 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]

cal incontinence

Analysis 1.1. Comparison 1 Conventional treatment + biofeedback versus
conventional treatment, Outcome 1 Children not cured or improved (fixed effects).

Study or subgroup Biofeedback Conventional 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Up to 12-month follow-up
Borowitz 2002 20/31 15/27 — T 9.68% 1.45[0.51,4.19]
Favours biofeedback ~ 0-01 0.1 1 10 100 Favours conventional
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Study or subgroup Biofeedback Conventional 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Davila 1992 8/10 6/11 S B 1.94% 3.33[0.47,23.47]
Loening-Baucke 1988 5/8 1/4 & 0.85% 5[0.34,72.77]
Loening-Baucke 1990 11/22 16/19 . a— 14.6% 0.19[0.04,0.83]
Nolan 1998 10/14 9/15 o a— 4.22% 1.67[0.35,7.88]
Sunic-Omejc 2002 4/25 9/24 —— 13.12% 0.32[0.08,1.23]
van der Plas 1996 46/92 38/92 - 32.32% 1.42[0.79,2.54]
van der Plas 1996a 16/34 17/32 —— 15.77% 0.78[0.3,2.06]
Wald 1987 13/24 10/26 e a— 7.48% 1.89[0.61,5.83]
Subtotal (95% Cl) 260 250 L 2 100% 1.11[0.78,1.58]
Total events: 133 (Biofeedback), 121 (Conventional)
Heterogeneity: Tau?=0; Chi*=13.76, df=8(P=0.09); 1>=41.86%
Test for overall effect: Z=0.59(P=0.55)
1.1.2 18-month follow-up
van der Plas 1996 48/92 40/92 “ 70.2% 1.42[0.79,2.53]
van der Plas 1996a 19/36 16/31 —+— 29.8% 1.05[0.4,2.74]
Subtotal (95% Cl) 128 123 b 100% 1.31[0.8,2.15]
Total events: 67 (Biofeedback), 56 (Conventional)
Heterogeneity: Tau?=0; Chi*=0.28, df=1(P=0.6); 1>=0%
Test for overall effect: Z=1.06(P=0.29) ‘ ‘ ‘ ‘

Favours biofeedback ~ 0.01 0.1 1 10 100 Favours conventional

Analysis 1.2. Comparison 1 Conventional treatment + biofeedback versus
conventional treatment, Outcome 2 Children not cured or improved (random effects).

Study or subgroup Biofeedback Conventional 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Borowitz 2002 20/31 15/27 —_— 13.63% 1.45[0.51,4.19]
Davila 1992 8/10 6/11 — T+ 5.96% 3.33[0.47,23.47]
Loening-Baucke 1988 5/8 1/4 + 3.5% 5[0.34,72.77]
Loening-Baucke 1990 11/22 16/19 —_—— 8.93% 0.19[0.04,0.83]
Nolan 1998 10/14 9/15 I . a— 8.42% 1.67[0.35,7.88]
Sunic-Omejc 2002 4/25 9/24 e ——— 10.18% 0.32[0.08,1.23]
van der Plas 1996 46/92 38/92 T 21.72% 1.42[0.79,2.54]
van der Plas 1996a 16/34 17/32 — 14.93% 0.78[0.3,2.06]
Wald 1987 13/24 10/26 o 12.71% 1.89[0.61,5.83]
Total (95% CI) 260 250 <o 100% 1.08[0.63,1.84]
Total events: 133 (Biofeedback), 121 (Conventional)
Heterogeneity: Tau?=0.25; Chi?>=13.76, df=8(P=0.09); 1*=41.86%
Test for overall effect: Z=0.28(P=0.78)

Favours treatment ~ 0.01 0.1 1 10 100 Favours control
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Analysis 1.3. Comparison 1 Conventional treatment + biofeedback versus conventional
treatment, Outcome 3 Children not cured or improved (sensitivity analysis).

Study or subgroup Biofeedback Conventional 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Borowitz 2002 20/31 15/27 — 13.39% 1.45[0.51,4.19]
Davila 1992 8/10 6/11 } 2.69% 3.33[0.47,23.47]
Loening-Baucke 1988 5/8 1/4 } 1.18% 5[0.34,72.77]
Nolan 1998 10/14 9/15 + 5.84% 1.67[0.35,7.88]
van der Plas 1996 46/92 38/92 —— 44.72% 1.42[0.79,2.54]
van der Plas 1996a 16/34 17/32 e 21.82% 0.78[0.3,2.06]
Wald 1987 13/24 10/26 — Tt 10.36% 1.89[0.61,5.83]
Total (95% CI) 213 207 N 100% 1.44[0.98,2.13]
Total events: 118 (Biofeedback), 96 (Conventional)
Heterogeneity: Tau?=0; Chi*=3.32, df=6(P=0.77); 1>=0%
Test for overall effect: Z=1.85(P=0.06) ‘ ‘ ‘ ‘ ‘ ‘

Favours biofeedback 01 02 0.5 1 2 5 10 Favours conventional

Analysis 1.4. Comparison 1 Conventional treatment + biofeedback versus conventional
treatment, Outcome 4 Retentive children not cured or improved (sensitivity analysis).

Study or subgroup Biofeedback Conventional 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.4.1 Up to 12-month follow-up

Borowitz 2002 20/31 15/27 —Tt 11.61% 1.45[0.51,4.19]
Davila 1992 8/10 6/11 R B 2.33% 3.33[0.47,23.47]
Loening-Baucke 1990 11/22 16/19 —_—— 17.52% 0.19[0.04,0.83]
Nolan 1998 10/14 9/15 I e — 5.07% 1.67[0.35,7.88]
Sunic-Omejc 2002 4/25 9/24 — 15.74% 0.32[0.08,1.23]
van der Plas 1996 46/92 38/92 - 38.76% 1.42[0.79,2.54]
Wald 1987 13/24 10/26 o 8.98% 1.89[0.61,5.83]
Subtotal (95% Cl) 218 214 <> 100% 1.13[0.77,1.66]

Total events: 112 (Biofeedback), 103 (Conventional)
Heterogeneity: Tau?=0; Chi*=12.01, df=6(P=0.06); 1>=50.02%
Test for overall effect: Z=0.64(P=0.52)

1.4.2 18-month follow-up
van der Plas 1996 48/92 40/92 -.' 100% 1.42[0.79,2.53]
Subtotal (95% Cl) 92 92 b 100% 1.42[0.79,2.53]
Total events: 48 (Biofeedback), 40 (Conventional)
Heterogeneity: Not applicable

Test for overall effect: Z=1.18(P=0.24)

Biofeedback 0.01 0.1 1 10 100 conventional
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Analysis 1.6. Comparison 1 Conventional treatment + biofeedback versus

conventional treatment, Outcome 6 Children with abnormal defaecation dynamics.

Study or subgroup Biofeedback Conventional 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Loening-Baucke 1990 5/22 14/19 —_— 15.12% 0.11[0.03,0.44]
Sunic-Omejc 2002 2/25 12/24 —_—t 11.47% 0.09[0.02,0.45]
van der Plas 1996 48/96 80/91 —— 47.63% 0.14[0.07,0.29]
van der Plas 1996a 20/36 24/31 — 25.78% 0.36[0.13,1.06]
Total (95% CI) 179 165 L 100% 0.16[0.09,0.29]
Total events: 75 (Biofeedback), 130 (Conventional)
Heterogeneity: Tau?=0.03; Chi*=3.3, df=3(P=0.35); I>=9.09%
Test for overall effect: Z=6.25(P<0.0001) ‘ ‘ ‘ ‘

Favours biofeedback ~ 0-01 0.1 1 10 100 Favours conventional

Analysis 1.7. Comparison 1 Conventional treatment + biofeedback
versus conventional treatment, Outcome 7 Resting anal pressure.

Study or subgroup Biofeedback Conventional Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.7.1 Children with functional faecal incontinence ‘
Davila 1992 11 -45(12) 10 -48 (16) —_— 44.52% 3[-9.19,15.19]
Sunic-Omejc 2002 25 -65 (20) 24 -70(19) -_— 55.48% 5[-5.92,15.92]
Subtotal *** 36 34 b 100% 4.11[-4.02,12.24]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0%
Test for overall effect: Z=0.99(P=0.32)
1.7.2 Children with organic faecal incontinence
Loening-Baucke 1988 7 -45(12) 3 -49 (17) —.— 100% 4[-17.19,25.19]
Subtotal *** 7 3 ‘ 100% 4[-17.19,25.19]

Heterogeneity: Not applicable
Test for overall effect: Z=0.37(P=0.71)
Test for subgroup differences: Chi?=0, df=1 (P=0.99), 1*=0%

Favours biofeedback

-100

-50

50

100

Analysis 1.8. Comparison 1 Conventional treatment + biofeedback versus
conventional treatment, Outcome 8 Maximum squeeze anal pressure.

Favours conventional

Study or subgroup Biofeedback Conventional Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.8.1 Children with functional faecal incoontinence
Davila 1992 11 743 (9) 10 76 (11) —— 1.7[-6.95,10.35]
1.8.2 Children with organic faecal incontinence
Loening-Baucke 1988 7 5(7) 3 -15(13) — 10[-5.6,25.6]

Favours biofeedback

-100

-50

50 100

Favours conventional
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Analysis 1.9. Comparison 1 Conventional treatment + biofeedback
versus conventional treatment, Outcome 9 Rectal sensation.

Study or subgroup Biofeedback Conventional Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.9.1 Children with functional faecal incontinence
Davila 1992 11 50 (14) 10 70 (23) — 9.15% -20[-36.48,-3.52]
Loening-Baucke 1990 22 21(10) 19 22(7) . 90.85% -1[-6.23,4.23]
Subtotal *** 33 29 ‘ 100% -2.74[-7.73,2.25]

Heterogeneity: Tau?=0; Chi*=4.64, df=1(P=0.03); 1’=78.44%
Test for overall effect: Z=1.08(P=0.28)

1.9.2 Children with organic faecal incontinence

Loening-Baucke 1988 7 33(19) 3 43(15) —B- 100% -10[-32.05,12.05]
Subtotal *** 7 3 BN 100% -10[-32.05,12.05]
Heterogeneity: Not applicable
Test for overall effect: Z=0.89(P=0.37)
Test for subgroup differences: Chi?=0.4, df=1 (P=0.53), I*=0% ‘ ‘ ‘ ‘

Favours biofeedback ~ -100 -50 0 50 100 Favours conventional

Analysis 1.10. Comparison 1 Conventional treatment + biofeedback
versus conventional treatment, Outcome 10 Rectosphincter reflex.

Study or subgroup Biofeedback Conventional Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

1.10.1 Children with functional faecal incontinence
Loening-Baucke 1990 22 18 (7) 19 23(9) -+ -5[-9.99,-0.01]

1.10.2 Children with organic faecal incontinence
Loening-Baucke 1988 7 14 (6) 3 15 (9) —— -1[-12.11,10.11]

Favours biofeedback ~ -100 -50 0 50 100 Favours conventional

Analysis 1.11. Comparison 1 Conventional treatment + biofeedback
versus conventional treatment, Outcome 11 Saline retention test (ml).

Study or subgroup Biofeedback Conventional Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.11.1 Children with organic faecal incontinence
Loening-Baucke 1988 7 27 (13) 3 119 (105) — -92[-211.21,27.21]
Favours biofeedback ~ -1000  -500 0 500 1000 Favours conventional

Comparison 2. Conventional treatment + anorectal manometry versus conventional treatment alone

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Children not cured or improved 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
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Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1.1 12-month follow-up 1 0Odds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
1.2 24-month follow-up 1 Odds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
2 Children who did not show a signifi- 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

cant decrease in encopresis episodes

3 Children who were still using laxatives 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
at 12 months
4 Children who did not show a signifi- 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

cantincrease in defaecation frequency

Analysis 2.1. Comparison 2 Conventional treatment + anorectal manometry
versus conventional treatment alone, Outcome 1 Children not cured or improved.

Study or subgroup Anorectal manometry Conventional 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.1.1 12-month follow-up
van Ginkel 2001 59/84 69/101 L — 1.09[0.58,2.05]

2.1.2 24-month follow-up
van Ginkel 2001 42/65 47/83 B 1.4[0.72,2.73]

Favours manometry 0.1 0.2 0.5 1 2 5 10 Favours conventional

Analysis 2.2. Comparison 2 Conventional treatment + anorectal manometry versus conventional
treatment alone, Outcome 2 Children who did not show a significant decrease in encopresis episodes.

Study or subgroup Manometry Conventional 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
van Ginkel 2001 46/91 52/111 —’—0— 1.16[0.67,2.02]
Favours monometry 0.1 02 0.5 1 2 5 10 Favours conventional

Analysis 2.3. Comparison 2 Conventional treatment + anorectal manometry versus
conventional treatment alone, Outcome 3 Children who were still using laxatives at 12 months.

Study or subgroup Manometry Conventional 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
van Ginkel 2001 34/91 38/111 —’-o— 1.15[0.64,2.04]
s s s s s s
Favours manometry 0.1 02 0.5 1 2 5 10 Favours conventional
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Analysis 2.4. Comparison 2 Conventional treatment + anorectal manometry versus conventional
treatment alone, Outcome 4 Children who did not show a significant increase in defaecation frequency.

Study or subgroup Manometry Conventional 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
van Ginkel 2001 21/91 21/111 —'—0— 1.29[0.65,2.54]

Favours manometry 0.1 02 0.5 1 2

Comparison 3. Biofeedback + laxative therapy versus biofeedback

10 Favours conventional

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Children not cured or improved 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
1.1 12-week follow-up 1 Odds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
1.2 12-month follow-up 1 0Odds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
Analysis 3.1. Comparison 3 Biofeedback + laxative therapy
versus biofeedback, Outcome 1 Children not cured or improved.
Study or subgroup BF + laxatives Biofeedback 0dds Ratio 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 12-week follow-up
van Ginkel 2000 21/23 14/25 s — 8.25[1.58,43.02]
3.1.2 12-month follow-up
van Ginkel 2000 21/23 16/25 e a— 5.91[1.12,31.2]
Favours BF +lax  0.01 0.1 1 10 100 Favours biofeedback

Comparison 4. Behaviour modifications + laxatives versus behaviour modifications alone

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Children not cured or improved 2 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
1.1 6-month follow-up 2 0dds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
1.2 12-month follow-up 2 0Odds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
2 Children who had more than one re- 1 0Odds Ratio (M-H, Fixed, 95% Cl) Subtotals only

lapse
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Analysis 4.1. Comparison 4 Behaviour modifications + laxatives versus
behaviour modifications alone, Outcome 1 Children not cured or improved.

Study or subgroup B+L Behaviour 0dds Ratio 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.1.1 6-month follow-up
Berg 1983 9/14 6/15 s — 2.7[0.6,12.15]
Nolan 1991 33/83 55/86 — 0.37[0.2,0.69]

4.1.2 12-month follow-up

Berg 1983 4/14 3/15 —_—Tt 1.6[0.29,8.9]
Nolan 1991 31/83 49/86 — 0.45[0.24,0.83]
FavoursB+L 0.01 0.1 1 10 100 Favours Behaviour

Analysis 4.2. Comparison 4 Behaviour modifications + laxatives versus behaviour
modifications alone, Outcome 2 Children who had more than one relapse.

Study or subgroup B+L Behaviour 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nolan 1991 6/83 1/86 -’—0— 0% 6.62[0.78,56.26]
FavoursB+L 001 0.1 1 10 100 Favours Behaviour

Comparison 5. Web-based behaviour intervention versus no web-based intervention

Outcome or subgroup title No. of No. of par- Statistical method Effect size
studies ticipants
1 Children not cured 1 Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

Analysis 5.1. Comparison 5 Web-based behaviour intervention
versus no web-based intervention, Outcome 1 Children not cured.

Study or subgroup Web No-Web 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ritterband 2003 4/12 712 4 : } 0.36[0.07,1.88]
FavoursWeb 01 02 0.5 1 2 5 10 Favours No-Web

Comparison 8. Biofeedback in the laboratory and at home versus biofeedback in the laboratory only

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Bowel movements per week 1 Mean Difference (1IV, Fixed, 95% Cl) Totals not selected
1.1 At4 months 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
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Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants

1.2 >1 year follow-up 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
2 Soiling episodes per week 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
2.1 At 4 months 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.2 >1 year follow-up 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
3 Days of laxatives use per week 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
3.1 At4 months 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
3.2 >1year follow-up 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]

Analysis 8.1. Comparison 8 Biofeedback in the laboratory and at home versus
biofeedback in the laboratory only, Outcome 1 Bowel movements per week.

Study or subgroup Lab + home Lab Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
8.1.1 At 4 months
Croffie 2005 12 5.7(0.3) 24 6(0.2) + -0.29[-0.47,-0.11]
8.1.2 >1 year follow-up
Croffie 2005 12 5.2(0.6) 24 5.1(0.7) + 0.06[-0.37,0.49]
Lab+home -10 5 0 5 10 Lab

Analysis 8.2. Comparison 8 Biofeedback in the laboratory and at home versus
biofeedback in the laboratory only, Outcome 2 Soiling episodes per week.

Study or subgroup Lab + home Lab Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% CI
8.2.1 At 4 months
Croffie 2005 12 0.1(0.1) 24 0.1(0.1) 0[-0.06,0.06]
8.2.2 >1 year follow-up
Croffie 2005 12 0.8 (0.4) 24 1.2(0.6) + -0.34[-0.67,-0.01]
Lab+home -10 5 0 5 10 1ab
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Analysis 8.3. Comparison 8 Biofeedback in the laboratory and at home versus
biofeedback in the laboratory only, Outcome 3 Days of laxatives use per week.

Study or subgroup Lab + home Lab Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

8.3.1 At 4 months

Croffie 2005 12 0.2(0.2) 24 0.4(0.2) + -0.25[-0.38,-0.12]

8.3.2>1 year follow-up

Croffie 2005 12 0.4 (0.4) 24 0.8(0.4) + -0.41[-0.7,-0.12]

Lab+home -10 S 0 5 10 Lab

Comparison 10. Behaviour modifications + laxative therapy versus laxative therapy alone

Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-
pants

1 Children not cured 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

2 Children not improved 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

2.1 At 3 months 1 0dds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]

2.2 At 12 months 1 0Odds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]

6 Children on laxatives at 12 months 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

Analysis 10.1. Comparison 10 Behaviour modifications + laxative
therapy versus laxative therapy alone, Outcome 1 Children not cured.
Study or subgroup BM + Laxatives Laxatives 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Borowitz 2002 15/27 19/29 e 0.66[0.22,1.93]
BM + Laxatives ~ 0.01 0.1 1 10 100 | axatives
Analysis 10.2. Comparison 10 Behaviour modifications + laxative
therapy versus laxative therapy alone, Outcome 2 Children not improved.
Study or subgroup BM + Laxatives Laxatives 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

10.2.1 At 3 months

Borowitz 2002 4/27 16/29 —_— 0.14[0.04,0.51]

10.2.2 At 12 months

Borowitz 2002 6/27 17/29 —_— 0.2[0.06,0.65]

BM + Laxatives  0-01 0.1 1 10 100 | axatives
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Analysis 10.6. Comparison 10 Behaviour modifications + laxative therapy
versus laxative therapy alone, Outcome 6 Children on laxatives at 12 months.

Study or subgroup BM + Laxatives Laxatives 0dds Ratio 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Borowitz 2002 9/27 17/29 —H 0.35[0.12,1.05]
BM + Laxatives 01 0.2 0.5 1 2 5 10 Laxatives
Comparison 11. protocol behav ther vs conventional therapy
Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Bowel movements per week 0 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
2 soiling per week 0 0 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
3 Children not cured 0 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

ADDITIONAL TABLES

Table 1. Results of the Borowitz trial at 12 months

Outcome Biofeedback

Conventional

Results

(N31) (N27)
Bowels movements in the toilet - Mean (SD) 1.16 (0.67) 1.01(0.51) MD 0.15 (95% ClI -0.15 to 0.45)
Self-initiated trips to the toilet - Mean (SD) 1.31(0.69) 1.31(0.83) MD 0.00 (95% CI -0.40 to 0.40)
Children who remained on laxatives - (n/N) 17/31 9/27 OR 2.43 (95% C1 0.83 to 7.07)
Number of medical assessments - Mean (SD) 3.42(1.70) 2.96 (2.00) MD 0.46 (95% CI -0.50 to 1.42)
Table 2. Results of the Borowitz trial at 12 months
Outcome BM+Laxatives (N Laxatives (N29) Results
27)

Bowel movements in the toilet - Mean (SD) 1.01(0.51) 1.30(0.61) MD -0.29 (95% CI -0.58 to 0.00)
Self-initiated toileting - Mean (SD) 1.31(0.83) 1.40 (0.76) MD -0.09 (95% CI -0.51 to 0.33)
Number of medical assessments - Mean (SD) 2.96 (2.00) 3.92 (1.40) MD -0.96 (95% Cl -1.87 to -0.05)
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APPENDICES

Appendix 1. Search strategy for the Specialised Register

The Incontinence Group's Trials Register was searched using the Group's own keyword system. The search terms used were:

(design.rct* or design.cct®)

AND

({TOPIC.FAECAL.bowelfunction.} OR {TOPIC.FAECAL.CONSTIPATION*} OR {TOPIC.FAECAL.ENCOPRESIS*} OR {TOPIC.FAECAL.INCON.} OR
{TOPIC.FAECAL.INCON.CONSTIPATION.} OR {TOPIC.FAECAL.INCON.CONSTIPATION.NEUROGENIC.} OR
{TOPIC.FAECAL.INCON.multiplesclerosis.} OR {TOPIC.FAECAL.INCON.neuropathic.} OR {TOPIC.FAECAL.INCON.PROLAPSERECTUM} OR
{TOPIC.FAECAL.INCON.PROLAPSERECTUM.CONSTIPATION.} OR {TOPIC.FAECAL.NEUROGENIC.} OR
{TOPIC.FAECAL.INCON.CONSTIPATION.NEUROGENIC.} OR {TOPIC.FAECAL.INCON.neuropathic.} OR {TOPIC.NOT
INCON.FAECAL.CONSTIPATION.NEUROLOGICAL.})

AND

({INTVENT.PSYCH*} OR {intvent.phys*})
(All searches were of the keyword field of Reference Manager 12, Thomson Reuters).
Date of the most recent search of the register for this review: 28 October 2011.

WHAT'S NEW

Date Event Description

8 November 2011 New citation required but conclusions three studies added
have not changed

8 November 2011 New search has been performed three new studies added

HISTORY

Protocol first published: Issue 3, 2000
Review first published: Issue 4, 2001

Date Event Description
16 September 2008 Amended Converted to new review format.
22 February 2006 New citation required and conclusions Substantive amendment

have changed

28 October 2004 New search has been performed minor update

CONTRIBUTIONS OF AUTHORS

Original Review

One review author (M. Brazzelli) wrote the initial protocol. Two review authors (M. Brazelli, P Griffiths) independently selected relevant
trials from the literature search. One reviewer (M. Brazzelli) assessed the methodological quality of eligible trials and extracted data. All
review authors contributed to the interpretation of analyses and writing of the final version of the review.

First Update
One reviewer (M. Brazzelli) selected studies from the updated search strategy and assessed study quality. Five new studies were included.
Both reviewers revised the text of the review.

Second update

Behavioural and cognitive interventions with or without other treatments for the management of faecal incontinence in children 50
(Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Li b ra ry Better health. Cochrane Database of Systematic Reviews

Two review authors (D. Tappin, J. Cody) selected studies from the updated search and assessed study quality. Three new studies were
added. All reviewers revised the text of the review.
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