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Randomised trial of biofeedback training for
encopresis

RN van der Plas, M A Benninga,W K Redekop, J A Taminiau, H A Buller

Abstract
Aims-To evaluate biofeedback training in
children with encopresis and the effect on
psychosocial function.
Design-Prospective controlled ran-
domised study.
Patient interventions-A multimodal
treatment of six weeks. Children were
randomised into two groups. Each group
received dietary and toilet advice, en-
emas, oral laxatives, and anorectal man-
ometry. One group also received five
biofeedback training sessions.
Main outcome measures-Successful
treatment was defined as less than two
episodes of encopresis, regular bowel
movements, and no laxatives. Psychoso-
cial function after treatment was assessed
using the Child Behaviour Checklist.
Results-Children given laxatives and
biofeedback training had higher success
rates than those who received laxatives
alone (390/o v 19%) at the end of the inter-
vention period. At 12 and 18 months, how-
ever, approximately 50% of children in
each group were successfully treated.
Abnormal behaviour scores were initially
observed in 35% of children. Most chil-
dren had improved behaviour scores six
months after treatment. Children with an
initial abnormal behaviour score who
were successfully treated had a significant
improvement in their behavioural pro-
files.
Conclusions-Biofeedback training had
no additional effect on the success rate or
behaviour scores. Psychosocial problems
are present in a subgroup ofchildren with
encopresis. The relation between success-
ful treatment and improvement in behav-
ioural function supports the idea that
encopresis has an aetiological role in the
occurrence and maintenance ofbehavioural
problems in children with encopresis.
(Arch Dis Child 1996;75:367-374)

Keywords: encopresis, biofeedback training, laxatives,
Child Behaviour Checklist.

The prevalence of encopresis in otherwise
healthy schoolchildren is 1-2% and it is

suggested that encopresis will resolve sponta-
neously in most children.'` This explanation
may be the reason why many parents of enco-
pretic children postpone an initial visit to the
doctor for many years. Parents are often
unaware that encopresis is a common child-
hood problem and ascribe it to poor hygiene,
inattention, laziness or stress, whereas shame
and cultural taboos are other frequent reasons
for this delay. These ideas are supported by the
poor agreement among physicians concerning
the pathophysiology of encopresis and the lack
of studies evaluating different treatments.

Faecal incontinence encompasses encopresis
and soiling. Weissenberg introduced the term
encopresis to characterise the loss of stool in
underwear as the faecal equivalent of enuresis.4
The important difference between these two
relative objective indices of faecal inconti-
nence, namely encopresis and soiling, is the
quantity of faeces lost. Neither term refers to
an underlying pathophysiological mechanism.
Encopresis is the voluntary or involuntary pas-
sage of a quantitatively normal bowel move-
ment in underwear after the age of 4 years,
occurring on a regular basis without any
organic cause.'5 Faecal soiling is defined as the
involuntary seepage of loose stool resulting in
staining of underwear.2 Both encopresis and
faecal soiling have been associated with consti-
pation, although encopresis may occur without
signs of constipation.67 Previously, we intro-
duced the term solitary encopresis for children
with encopresis without any other sign of con-
stipation.5

It is well established that children with faecal
incontinence are often socially isolated.8 The
shame and fear of discovery of their incontinence
may lead to social withdrawal, low self esteem,
depression, and behavioural problems.'2"'
Evaluation of whether these behavioural prob-
lems have an aetiological role in faecal inconti-
nence or vice versa is needed.2 5 0 1 The nega-
tive psychological and social impact for these
children is high, however, and requires ad-
equate intervention."3'6'7 It is therefore sur-
prising that in contrast to enuresis, for which
special training programmes exist, no such
attention is given to encopresis.9

Biofeedback training has been successful in
the treatment of children with faecal inconti-
nence and constipated children with abnormal
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defecation dynamics.'8.23 Biofeedback training,
a treatment strategy based on reinforcement, is
derived from psychological learning theory.24
In a previous study we reported that about half
of children with solitary encopresis have
abnormal defecation dynamics.5 Additional
biofeedback training, therefore, may have posi-
tive effects on encopresis and the psychological
problems in these children.
A prospective randomised controlled study

was therefore conducted to assess the effect of
a multimodal treatment with laxatives and
additional biofeedback training versus a con-
servative treatment using laxatives alone, and
to evaluate the psychosocial problems in
children with solitary encopresis.

Patients and methods
A two group parallel randomised trial, compar-
ing laxative treatment with biofeedback train-
ing and laxative treatment alone, was carried
out in children with solitary encopresis. Chil-
dren were referred by general practitioners,
school doctors, paediatricians, and psychia-
trists to the Academic Medical Centre, Am-
sterdam. The study protocol was approved by
the medical ethical committee of the hospital.
Children or parents, or both, gave written
informed consent.

Subject eligibility was based on the presence
of solitary encopresis without any other criteria
of constipation-that is, normal stool fre-
quency of three times per week or more, no
periodic passage ofvery large amounts of stool,
and no palpable abdominal or rectal masses.9 A
previous study showed that children needed to
be at least 5 years of age to understand the
manometric proceedings and instructions used
for biofeedback training.'8 Children with or-
ganic causes of faecal incontinence, such as
muscle disorders, anal repair, spina bifida, anal
atresia, and Hirschsprung's disease, and those
with mental retardation were excluded.
The criterion of a large amount of stool was

satisfied if twice the standard amount of stool,
shown in a clay model, was reported. Children
who never achieved bowel control were defined
as having primary encopresis. Those children
who were completely toilet trained but subse-
quently regressed to incontinence were defined
as having secondary encopresis.
Each encopretic child underwent a complete

investigation at the start and end of the six
week intervention period, including a detailed
medical history, abdominal and rectal examin-
ation, and anorectal manometry. Parents and
school teachers completed the Child Behav-
iour Checklist (CBCL) before treatment
started, and at six and 12 months after the last
visit in the intervention period.

MEDICAL HISTORY

Children and parents were asked about the fre-
quency of defecation, soiling and/or encopre-
sis, consistency and size of the stool, pain dur-
ing defecation, family history, and associated
symptoms such as abdominal pain, appetite,
and enuresis.

PHYSICAL EXAMINATION
Abdominal examination focused on distension
and the presence of an abdominal faecal mass.
Rectal examination included inspection for fis-
sures or haemorrhoids. Digital examination
was performed to provide information about
anal tone and the presence of a rectal faecal
mass.

ANORECTAL MANOMETRY
This procedure was performed without bowel
preparation with a perfused catheter (4.8 mm
external and 0.8 mm internal diameter with
two side holes 3 cm apart25) as described previ-
ously.'8 Briefly, the child is placed in the left
lateral position and the proximal side hole of
the catheter is placed in the rectum and the
distal side hole in the mid-anal canal. Rectal
distension is produced using a rectal balloon
with a high compliance, tied at the end of the
catheter. The catheter is taped to the buttock
to avoid displacement during measurement.
Pressure is measured by pressure transducers
connected to PC Polygraph HR preamplifiers
(Synectics Medical) and converted to digital
values in a personal computer.

ELECTROMYOGRAPHY
Electomyography (EMG) of the external anal
sphincter (EAS) was recorded by one reference
and two differential electrodes. Pregelled dis-
posable neonatal electrocardiogram electrodes
were applied over the carefully dried perianal
skin, covering the subcutaneous part of the
EAS. The reference electrode was located on a
thigh. Anorectal variables, as described ear-
lier,'8 included maximal anal resting tone,
measured by stationary pull-through; maximal
squeeze pressure, by asking the child to
squeeze voluntarily; and the rectal inhibitory
reflex, by inflating the rectal balloon with air.
The inhibitory reflex was considered to be
positive if the anal resting tone decreased with
5 mm Hg after distension of the rectal balloon;
the sensory threshold was defined by the
smallest reproducible distension of the rectal
balloon sensed by the child; the critical volume
was defined by the amount of air required to
produce a sensation of persistent urge to
defecate; and defecation dynamics were de-
fined as normal if the integrated EMG and the
anal pressure profile of the EAS showed a
decrease or no change during attempted
balloon expulsion.'8

CHILD BEHAVIOUR CHECKLIST
The CBCL is a well known, reliable, and vali-
dated checklist for measuring behavioural
problems, which was developed and standard-
ised by Achenbach et al.26 The behaviour scores
are specific for age and gender (T scores).
Normalised T scores were derived from stand-
ard scores and allowed comparison of group or
individual scores to normative data (mean 50,
SD 10) Achenbach et al derived eight syn-
dromes: withdrawn, somatic complaints,
anxious/depressed, social problems, thought
problems, attention problems, delinquent be-
haviour, and aggressive behaviour.26 These
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syndromes were empirically derived by a first
order factor analysis of the problem items of
the CBCL. A second order factor analysis of
the eight syndromes performed to identify
groups of scales that tend to correlate identi-
fied two subgroups: (1) internalising problems
are those that mainly involve internal conflicts
and distress and derive from the withdrawn,
somatic complaints, and anxious/depressed
syndromes; and (2) externalising problems are
those that mainly involve conflicts with other
people and their expectations for the child and
include syndromes such as aggressive and
delinquent behaviour.26

Because the total behaviour score is an indi-
cator of the overall level of psychopathology,
the 90th centile-that is, a T score greater than
63 for the total behaviour score, was used for
the so called clinical range that discriminates
between non-referred children and children
referred to mental health centres. The 90th
centile (T score greater than 63) is also the cut
off point for the clinical range of the internalis-
ing and externalising subscales. We used the
98th centile (T score greater than 70) for the
eight syndrome scales. The scores ofAmerican
and Dutch children regarding behavioural
problems are comparable and all cut off points
are well validated.26 The Teacher Report Form
is the teacher version of the CBCL.27

BIOFEEDBACK TRAINING
Before biofeedback training started normal
manometric and EMG tracings were shown to
the child, as described previously. Rectal and
anal responses were explained. The sensory
threshold was determined and subsequent
training of sensation was performed by inflat-
ing the balloon at different times and request-
ing the child to contract the EAS whenever
rectal sensation was perceived. Subsequently,
the balloon was filled with 20 ml air and the
patient was instructed to increase abdominal
pressure, relax their EAS, and defecate the bal-
loon. If the child did not understand this
procedure, the balloon was filled with 50 ml air
to show the tracing of a normal relaxation.
Visual and verbal reinforcement encouraged
the child to modify the response of an adequate
expulsion. After accomplishing relaxation of
the EAS the child was asked to bear down
without visual and verbal feedback. The
patient was encouraged to employ the learnt
techniques at the slightest urge at home.

TREATMENT
The intervention period encompassed six
weeks of intensive treatment. Children were
randomised into two groups-that is, the mul-
timodal group using laxatives and biofeedback
training and the conventional treatment group
using laxatives alone. During the first visit the
child and parent were educated about the
different aspects of encopresis, with explicit
effort to alleviate guilt and to be non-
accusatory. The children were physically exam-
ined and underwent anorectal manometry.
After the first visit all children received advice
about a high fibre diet and they were instructed
to try to defecate on the toilet for five minutes

after each meal. Parents were instructed to
start daily enemas consisting of 120 ml fluid
(Klyx; sodium diotylsulphosuccinate 1 mg
sorbitol 250 mg/ml) during the first three days
at home, after which the children received oral
laxatives using Importal (lactitol ,B-galactoside
sorbitol) 5 g/10 kg body weight/day, divided
into two doses.28
There were five outpatient visits of approxi-

mately 30 minutes' duration in the interven-
tion period at which laxative treatment was
adjusted if necessary and the diary infor-
mation, including defecation frequency, enco-
presis, and/or soiling episodes, was evaluated.
The biofeedback group received five outpatient
visits, including the same conventional treat-
ment as mentioned earlier, in combination
with biofeedback training. The biofeedback
training sessions lasted for 30 minutes. Each
group received as equal as possible attention.
SUCCESS
Treatment was considered to be successful if
the child had less than two episodes of faecal
incontinence/month without the need for laxa-
tives for a minimum of four weeks.'829

FOLLOW UP
Follow up was carried out at six weeks, and six,
12, and 18 months after the last visit of the
intervention period. Follow up was performed
either during a clinical visit or by telephone
using a standard questionnaire. Parents were
asked to complete another CBCL six and 12
months after the last visit.

CONTROLS
The manometric results were compared with a
control group comprising 21 children (16
boys) with a comparable median age of 10
(range 6-17) years. They were recruited from
siblings and friends of medical staff and paedi-
atric patients. All children had normal defeca-
tion habits and no gastrointestinal complaints.

STATISTICAL ANALYSIS
Randomisation was carried out with sealed
envelopes using a schedule generated by an
individual not involved with treatment of the
patients.
Median values to assess the clinical symp-

toms were used because of the skewed
distributions of the continuous variables.
Manometric variables were compared using
median values of each treatment group before
and after the intervention. Changes between
variables before and after the intervention
period were also calculated and expressed as
median differences. These values were com-
pared using the Wilcoxon two sample test and
compared between both treatment groups.
Furthermore, both treatment groups were
compared with a control group of 21 children.
Success rates at six weeks, and six, 12, and 18
months between laxative treatment alone and
biofeedback training were analysed using x2
analysis. A p value of 0.05 was considered to be
significant.

Analysis of the different variables in the
CBCL in the study group was performed using
the provided computer program. T scores were
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Table 1 Patient characteristics (values are percentages unless otherwise stated)

Clinical symptoms and patients background Biofeedback Conventionaltraining (n=39) treatment (n=32)

Gender (boys) 77 78
Age (median (range) years) 9.0 (5-16) 9.0 (5-14)
Defecation frequency (median (range)/week) 8.0 (3-16) 9.0 (4-18)
Encopresis and/or soiling (median (range) episodes/week) 4.0 (2-27) 5.5 (2-28)
Abdominal pain 28 28
Painful defecation 3 3
Positive family history 23 22
Primary encopresis 42 41
Special education 32 38
White 79 84
Single parent families 16 25

obtained after correction for age and gender.
As we compared the same groups at different
time periods, we were able to use the American
published cut off points of the CBCL.26 Cut off
points for the Teacher Report Form were iden-
tical to those of the CBCL.30 T scores were
compared using Student's t tests for both treat-
ment groups and between successfully and
unsuccessfully treated children. A subanalysis
was performed for children with an initial total
behaviour score greater than 63 (greater than
90th centile)-that is, the clinical range.

Results
A total of 334 otherwise healthy patients, rang-
ingfrom 5 to 16 years ofage, attended the gastro-
intestinal motility unit between February 1991
and February 1994. A group of 88 patients was
referred for constipation but only fulfilled the
criteria for solitary encopresis. Fifty (57%) of
these children never received medical treat-
ment for their complaints, and were initially
treated with a high fibre diet, toilet advice, and
laxatives for a period of four weeks before ran-
domisation. Seventeen (34%) of these children
did not enter the study: 15 patients were
successfully treated and two withdrew before
randomisation. The remaining 71 children
were randomised into two groups: 39 received
conventional treatment and biofeedback train-
ing and 32 received conventional treatment
alone.

Initial CBCLs were obtained from 65
children. A total of 60 CBCLs were returned at
six months. A total of 23 CBCLs were not
returned by parents at 12 months' follow up,

therefore the results ofthe CBCL at 12 months
were not included in the analysis.

Baseline characteristics for both groups were

comparable (table 1). There were more boys
with solitary encopresis and the overall median
age was 9 years. Soiling or encopresis episodes,
or both, occurred frequently with ranges from
2 to 28/week. Primary encopresis was observed
in 42% of children receiving biofeedback and
in 41% of those given laxative treatment alone.

ANORECTAL MANOMETRY
One patient assigned to the biofeedback train-
ing group did not return after randomisation;
no anorectal manometry was performed in this
child. Three other children (two from the bio-
feedback training group and one from the laxa-
tives alone group) did not complete the
intervention programme and no final anorectal
manometric measurement could be obtained
in these children. Therefore, the manometric
results consist of a total of 70 initial and 67
final manometric measurements (table 2).

Anorectal variables before the intervention
period showed comparable values for both
groups. Maximal anal resting tone decreased in
the children in the biofeedback training group
after intervention but increased in those in the
laxative treatment alone group. Maximal
squeeze pressure increased in both groups. The
sensory threshold and critical volume after the
intervention period were comparable for both
groups. All manometric variables showed wide
variation and the changes were not statistically
significant. Normal defecation dynamics be-
fore intervention were observed in 45, 53, and
95% of children in the biofeedback training,
laxative treatment alone, and control groups,
respectively. Normal defecation dynamics were

present in a significantly greater number of
healthy controls (p < 0.01) than in children of
both treatment groups. At the end of the inter-

Table 2 Manometric variables for both treatment groups before and after the intervention period (values are median
(range) unless othenvise stated)

Biofeedback training Conventional treatment
Manometric variables (before, n=70), (before,n=38), (before,n=32), p Value between Controls
(after, n=67), (differences, n=67) (after,n=36) (after,n=31) groups (n =21)

Maximal anal resting tone (mm Hg)
Before 62.5 (18-95) 57 (18-99) 55 (33-100)
After 57.0 (24-100) 64 (28-107) 0.22
Differences -1.0 (-38-35) 5 (-51-50)

Maximal squeeze pressure (mm Hg)
Before 149 (84-264) 143 (62-288) 180 (81-338)
After 182 (66-373) 152 (84-248) 0.08
Differences 24 (-90-237) 9 (-154-87)

Sensory threshold (ml air)
Before 15.0 (5-100) 15.0 (5-80) 17 (5-60)
After 15.0 (5-180) 15.0 (5-240) 0.71
Differences -5.0 (-45-120) 0 (-65-200)

Critical volume (ml air)
Before 150 (60-330) 150 (60-300) 120 (60-210)
After 150 (60-300) 150 (60-300) 0.68
Differences 0 (-180-120) 0 (-90-150)

Normal defecation dynamics (%)
Before 45* 53* 0.48 95
After 86t 74 0.22

*p<O.Ol; a significant difference between the treatment groups (biofeedback training and laxative treatment alone) and the control
group.
tp<0.0 1; a significant difference in the biofeedback group, before and after biofeedback training.

370

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.75.5.367 on 1 N

ovem
ber 1996. D

ow
nloaded from

 

http://adc.bmj.com/


Biofeedback training for encopresis

Table 3 Success rates for both treatment groups at the differentfollow up periods
(percentages in parentheses)

Follow up Biofeedback Conventional p Value between
training treatment groups

End intervention (n=68) 14/36 (39) 6/32 (19) 0.07
6 Weeks (n=68) 13/36 (36) 12/32 (38) 0.91
6 Months (n=66) 17/34 (50) 15/32 (47) 0.80
1 Year (n=66) 18/34 (53) 15/32 (47) 0.62
1.5 Years (n=67) 17/36 (47) 15/31 (48) 0.92

vention period normal defecation dynamics
increased to 86% in the biofeedback training
group (p < 0.01) and to 74% in the laxative
treatment alone group (p = 0.08). The
presence of normal defecation dynamics at the
end of intervention did not differ significantly
between the biofeedback training and laxative
treatment alone groups (p = 0.22)

SUCCESS RATES
At the end of intervention successful treatment
was estimated in 39% of children in the
biofeedback group and in 19% of those in the
laxative treatment alone group (p = 0.07)
(table 3). Follow up at six weeks and six, 12,
and 18 months showed comparable success
rates for biofeedback training and laxative
treatment alone. Comparable treatment out-
come was observed for children with normal-
ised and without normalised defecation dy-
namics (data not shown).

Table 4 Behaviour problems in children with solitary encopresis evaluated with the Child
Behaviour Checklist (CBCL) and Teacher Report Form (TRF) before the intervention
period

CBCL (T score) Within clinical TRF (T score)
(n=65) range % (n=65)

Total behaviour score 58.6 35 54.3
Externalising 54.3 17 51.7
Internalising 56.9 32 56.0
Withdrawn 57.9 12 57.9
Somatic problems 58.6 3 55.6
Anxious/depressed 57.5 13 57.0
Social problems 58.5 10 58.0
Thought problems 55.4 5 53.6
Attention problems 59.5 7 55.2
Delinquent behaviour 56.5 3 53.6
Aggressive behaviour 57.1 8 54.8

Table S Mean T scores in successfully and unsuccessfully treated children for the different
behavioural profiles (BF = biofeedback training, CT = conventional treatment)

Successful patients at six months Unsuccessful patients at six months
CBCL variables

All BF CT All BF CT

(Before) (n=30) (n= 15) (n= 15) (n=35) (n= 19) (n= 16)
(After) (n=29) (n= 15) (n= 14) (n=31) (n= 15) (n= 16)
(Differences) (n=28) (n= 14) (n=14) (n=30) (n=14) (n=16)
Total behaviour score

Before 58.0 58.7 57.4 59.2 58.5 60.0
After six months 51.3 53.1 49.2 55.6 53.7 57.4
Differences (SE) -7.4* -5.8 -8.9 -2.2* -1.8 -2.6

(1.4) (2.0) (1.9) (1.3) (2.0) (1.8)
Externalising

Before 52.0 53.7 50.2 56.2 55.2 57.5
After six months 49.1 50.6 47.4 54.1 51.5 56.5
Differences (SE) -3.6 -3.5 -3.6 -1.5 -2.1 -1.0

(1.5) (2.5) (2.0) (1.3) (1.9) (1.8)
Internalising

Before 58.1 56.9 59.3 55.9 54.9 57.1
After six months 51.6 52.9 50.2 52.9 49.7 55.9
Difference s(SE) -6.9* -3.9 -9.9 -1.2* -1.1 -1.2

(1.7) (2.4) (2.1) (1.3) (2.0) (1.7)

CBCL = Child Behaviour Checklist.
* <p 0.05.

BEHAVIOURAL PROFILES
Behavioural profiles were analysed using a total
of 65 CBCLs (table 4). The total behaviour
score in 35% of children fell within the clinical
range-that is, T score greater than 63 and
greater than 90th centile. The mean internalis-
ing scores were higher than the mean external-
ising scores. Clinical ranges for internalising
and externalising problems were observed in
32% and 17% of children, respectively. The
scores of the Teacher Report Form were com-
parable with the behaviour scores of the CBCL
from parents (table 4).

Success rates and behavioural profiles were
obtained and compared six months after treat-
ment. The total behaviour scores within the
clinical range decreased from 35% initially to
22% six months after treatment. The scores for
children in the biofeedback training and
laxative treatment alone groups were compara-
ble (table 5). Significant differences between
children successfully treated and those in
whom treatment failed were observed for total
behaviour score, internalising problems (table
5), and for withdrawn, thought problem, and
attention problem scores (data not shown).
A subanalysis was performed in children

with an initial total behaviour score within the
clinical range (table 6). As the biofeedback
training and laxative treatment alone groups
showed similar effects in the overall group, the
subgroup analysis was performed regardless of
treatment. A similar effect on behaviour was
observed in this subgroup, as in the overall
group. The T scores of successfully treated
children decreased significantly to within
normal range values, while a significant im-
provement only in the total behaviour score
was observed in children in whom treatment
failed.

FOLLOW UP
Another two children (biofeedback training)
withdrew at six months after the intervention
period. One child from the laxative treatment
alone group was lost to follow up at 18 months
and one from the biofeedback training group,
who was initially lost to follow up, returned.
There was no specific reason for non-
compliance in either treatment groups.

Discussion
Solitary encopresis, namely faecal inconti-
nence in the absence of any other signs of con-
stipation after the age of 4 years, may have
negative psychological and social effects and
therefore children with solitary encopresis
require treatment, although they are not
constipated. In the present study two treat-
ments were evaluated in children with solitary
encopresis; a multimodal treatment using
biofeedback training and laxative treatment
and laxative treatment alone. At the end of the
six week intervention period treatment with
biofeedback training in encopretic children was
more successful than treatment with laxatives
alone, but no additional value of biofeedback
training was found with further follow up.
Behavioural problems were evaluated using the
behavioural checklist (CBCL) and showed a
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total behaviour score within the clinical range

in 35% of children. Importantly, successful
treatment at six months after intervention
resulted in a significant improvement in behav-
iour scores in the overall group and in children
with initial abnormal behaviour scores within
the clinical range. Therefore, successful inten-
sive medical treatment is also effective in
improving behavioural problems.
We observed an unexplained predominance

of boys with solitary encopresis, as reported by
others.' 9 14 15 19 31 Solitary encopresis is a prob-
lem without a clear underlying mechanism and
controversial ideas exist about its aetiology and
treatment as indicated by the relative high
median age and the high percentage of children
who had never been treated before enrolment
in the present study. Others have described
similar denial and delay in seeking medical
advice and it has been suggested that this is
because of the absence of any other sign of
constipation.917 It is encouraging that 30% of
children who had never been treated could be
helped by education, demystification, and a

four week course of laxative combined with
toilet training.
One third of the children in our study group

received special school education, which is in
accordance with studies showing high percent-
ages of encopretic children with attention defi-

cits, disobedience and moodiness, and learning
disabilities.'0 1217 32 None the less, the important
question of whether the behavioural problems
are the result of encopresis or vice versa

remains.
In this study, in accord with others, anorectal

manometry in patients with encopresis showed
no impairment of anorectal sensorimotor
function compared with that in healthy con-

trols except for abnormal defecation dynamics
in about half of the encopretic patients.56 18 19 31

The abnormal defecation dynamics in children
with solitary encopresis may be explained by
an acquired control mechanism in which after
loss of the first stool in underwear, the child
contracts the EAS unconsciously to retain the
rest of the stool in the rectum.5 Furthermore,
we were able to show that significant normali-
sation of this inadequate habit was achieved
with biofeedback training. Many children with
conventional treatment also achieved normal
defecation dynamics, but this increase was not
significant. It is unclear whether the effect of
softening the stools by laxatives has a role in
this normalisation. We found no correlation
between abnormal defecation dynamics and
patterns of the behavioural profiles, as reported
by others.63' Interestingly, the sensory thresh-
old and critical volume were within the normal
range, supporting the idea that these children

Table 6 Mean T scores in the subgroup of children with initial behaviour scores in the clinical range (total behaviour,
externalising, and internalising T scores > 90 centile and subitems > 98 centile) at inclusion and a halfyear after
treatment, divided over successful and unsuccessful treatment

All (before, n=24), Successful (before, n=14), Unsuccessful (before, n=10),
(after, n=20) (after, n=13) (after, n=7)

Total behaviour score
Before 68.9 67.1 71.3
After 60.2 56.7 66.6
Differences (SE, p value) -9.0 (1.4, < 0.001) -10.6 (1.6, < 0.001) -5.9 (2.2, 0.04)

Externalising
Before 63.3 61.1 66.3
After 58.1 55.0 63.7
Differences (SE, p value) -6.0 (1.1, <0.001) -6.7 (1.3, < 0.001) -4.7 (2.2, 0.08)

Internalising
Before 67.5 66.4 69.2
After 59.5 55.5 66.8
Differences (SE, p value) -8.2 (2.0, < 0.001) -10.6 (2.7, 0.002) -3.7 (1.5, 0.05)

Withdrawn
Before 64.6 63.2 66.6
After 61.5 57.4 69.0
Differences (SE, p value) -4.7 (2.4, 0.07) -6.5 (3.1, 0.06) -1.3 (3.6, 0.73)

Somatic problems
Before 62.1 62.9 60.9
After 57.3 56.9 57.9
Differences (SE, p value) -3.2 (1.9, 0.11) -4.2 (2.3, 0.09) -1.1 (3.3, 0.74)

Anxious/depressed
Before 65.3 63.4 68.1
After 59.5 56.5 65.0
Differences (SE, p value) -6.8 (1.7, < 0.001) -7.9 (2.0, 0.002) -4.7 (2.9, 0.16)

Social problems
Before 64.8 63.4 69.9
After 59.5 55.4 66.7
Differences (SE, p value) -6.5 (1.8, 0.002) -5.9 (2.2, 0.02) -7.4 (3.4, 0.07)

Thought problems
Before 61.2 61.5 60.7
After 56.9 56.0 58.4
Differences (SE, p value) -4.4 (1.7, 0.02) -5.3 (2.1, 0.03) -2.7 (2.9, 0.38)

Attention problems
Before 65.8 63.7 68.6
After 59.3 54.8 67.4
Differences (SE, p value) -7.0 (1.5, 0.002) -9.4 (1.6, < 0.001) -2.6 (2.6, 0.35)

Delinquent behaviour
Before 61.1 60.2 62.3
After 56.8 53.5 62.9
Differences (SE, p value) -4.7 (1.7, 0.01) -6.5 (2.0, 0.008) -1.3 (2.7, 0.66)

Aggressive behaviour
Before 63.5 61.2 66.7
After 59.2 56.6 64.0
Differences (SE, p value) -5.3 (1.1, < 0.001) -5.5 (1.2, < 0.001) -5.0 (2.1, 0.06)
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despite the often heard complaint of the
absence of any urge to defecate have normal
anorectal sensorimotor function. Several stud-
ies have suggested that biofeedback training
should be the treatment of choice in children
with abnormal defecation dynamics.'93'
Moreover, biofeedback training has been pro-
posed as a behavioural treatment and is there-
fore appropriate in the management of chil-
dren with solitary encopresis.24 As expected
biofeedback training resulted in significant
normalisation of defecation dynamics.'82"22
Biofeedback training, however, did not result
in significantly higher success rates than in the
conventional treatment group during follow
up, as comparable with others.2 3' This finding
indicates that children with solitary encopresis
largely gain from treatment consisting of a
combination of attention, toilet training, and
laxatives.
The overall success rate of approximately

50% in both treatment groups, given the strict
criteria of success and the duration of symp-
toms, seems acceptable and is comparable with
a study by Nolan et al."4 In contrast with others,
abnormal defecation dynamics were not pre-
dictive of success rates during follow up.2' The
initial difference in favour of biofeedback
training at the end of the intensive intervention
period, however, suggests a positive influence
of direct anorectal training. It is unclear, given
the initial relatively high success rate in the
biofeedback group, whether continued bio-
feedback training would result in higher
success rates at follow up. By contrast, the con-
servative approach encompassing counselling,
education, laxatives, and regulation of bowel
habits resulted in similar success rates at follow
Up."'4 The primary role of the prescribed laxa-
tives was to soften the stool to achieve effective
expulsion during toilet training. Comparison
with other studies remains difficult because
many studies often lack clear end points,
definitions of success, and have included
children with constipation.215171935
The inability to control defecation and sub-

sequent faecal incontinence are often humiliat-
ing for the child and may lead to behavioural
problems.9 12 Others, however, have stated that
the high prevalence ofbehavioural symptoms is
the product of the same forces that lead to
encopresis."5 Interestingly, only one third of the
children had a total behaviour score within the
clinical range.936 Similarly, others have sug-
gested that only a subgroup of encopretic chil-
dren has evident behavioural problems.'43137
These behavioural problems are mainly of an
internalising nature, indicating that these chil-
dren show withdrawn and depressed behaviour
and tend to be quiet and have low self
esteem. 011-12 Importantly, the two different
treatments evaluated in the present study
resulted in comparable effects on the behav-
ioural profiles.'8 An additional effect of bio-
feedback was not observed. These findings
suggest that the key to successful treatment lies
in the supportive non-accusing approach with
demystification, advice about toilet training,
and regulation of bowel habits. Importantly,
successfully treated children showed a signifi-

cant improvement in their behavioural profiles
compared with those in whom treatment
failed. The main gain was achieved in internal-
ising factors such as withdrawn, thought, and
attention problems. This suggests that success-
ful treatment has an important positive influ-
ence on a child's self esteem and thereby posi-
tively influences the total behavioural
problems. By contrast, parental ratings of
behaviour at six months may have been
influenced by the positive outcome of treat-
ment.
Some 58% of children with encopresis and

an initial total behaviour score within the clini-
cal range (T score greater than 63) were
successfully treated, which is similar to that of
the overall group. Children who were success-
ful treated had a significant improvement in
almost all behavioural profiles with a return to
normal range values, while those with failed
treatment and initial scores within the abnor-
mal range had a significant improvement only
in the total behaviour score, although this was
still within the clinical range. All other
variables showed no significant change. It is
encouraging that children with abnormal
behaviour scores were successfully treated by
intensive medical treatment and experienced
significant improvement of their overall psy-
chological function."' 36'9

In conclusion, intensive medical treatment
in children with solitary encopresis has positive
effects on encopresis and their behavioural
profiles. Moreover, patients with a behaviour
score in the clinical range, especially if
treatment is successful, have significantly im-
proved behavioural profiles. This observation
is paramount and supports the hypothesis that
encopresis has an aetiological role in the
occurrence and maintenance of behavioural
problems.'53639 Therefore, initial treatment of
encopresis should start early and include
simple behavioural techniques, as well as an
explanation and support for the child and par-
ents, sufficient time, and an adequate laxative
regimen.2 13-15 31 37 40 41 A broader intervention
strategy, including physiological or psychologi-
cal investigations, may be needed in children in
whom treatment is unsuccessful.'7"1 42 43

We are grateful to Dr W B Gunning for helping us to interpret
the results of the CBCL.
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Between the ears

The human capacity for thinking up things to measure is inexhaust-
ible. I bet you didn't know that your left ear drum is probably
warmer than your right. Work in America (W Thomas Boyce and
colleagues, Archives of Pediatrics and Adolescent Medicine 1996; 150:
518-23) has shown a correlation between this temperature difference
and behaviour in both children and monkeys.
Ear drum temperatures were measured by infrared thermometry in
19 well, anaesthetised, 2 year old rhesus macaque monkeys and 18
well, awake, 8 year old children. The monkeys had been briefly sepa-
rated from their peer group at age 1 year 4 months and at these times
blood was taken for cortisol and corticotrophin measurements and
their motor behaviour assessed. The children's usual behaviour was
assessed using previously validated parent completed questionnaires.
There was a significant mean ear drum temperature difference (left
warmer than right) of about 0.4°C in the monkeys and 0.1C in the
children. The size of the left-right difference correlated with agitated
motor behaviour on separation in the monkeys and with less behav-
ioural resilience and more aggression, depression, and social
withdrawal in the children. They did not test whether the degree of
temperature difference was influenced by right or left handedness.
What does it mean? The main determinant of ear drum temperature
(other than environmental temperature variation) is thought to be its
blood supply which varies with sympathetic tone and the right sided
sympathetic system seems to be more active than the left. These are
very preliminary findings but asymmetry ofbody temperature could
reflect a biological phenomenon which leads to a greater susceptibil-
ity to behavioural abnormalities.
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