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ABSTRACT 

A model incorporatingphysiological, behavioral, andpsycho- 
logical parameters are presented to explain the maintenance and 
consequences of pediatric encopresis. It was hypothesized that the 
more comprehensive a treatment in addressing these parameters, 
the more efficacious it would be and the more children it would 
benefit. Eighty-seven children between the ages of 6 and 15 with 
the primary complaint of encopresis were randomly assigned to 
one of three treatments: (a) Intensive Medical Care (IMC), 
receiving enemas for disimpaction and laxatives to promote 
frequent bowel movements; (b) Enhanced Toilet Training (E1T), 
using reinforcement and scheduling to promote response to 
defecation urges and instruction and modeling to promote appro- 
priate straining, along with laxatives and enemas; or (c) Biofeed- 
back (BF), directed at relaxing the external anal sphincter during 
attempted defecation, along with toilet training, laxatives, and 
enemas. Three months following initiation of treatment, ETT and 
BF produced similar reductions in soiling~child (76% and 65%) 
that were superior (p's < .04) to IMC (21%). ETT significantly 
benefited more children than the other two treatments, employing 
fewer laxatives and fewer treatment sessions at a lower cost. 
Consistent with the presented model reduction in soiling was 
associated with an increase in bowel movements in the toilet, 
reduction in parental prompting to use the toilet, and defecation 
pain. These results demonstrate that ETT should be used routinely 
with laxative therapy in the treatment of chronic encopresis. 

(AnnBehavMed 1998,20(2):70-76) 

INTRODUCTION 
Encopresis, or involuntary soiling after the age of four 

(Diagnostic and Statistical Manual of Mental Disorders [DSM-IV] 
[1]), has traditionally been medically managed with laxative 
therapy and paired with instructions to sit on the toilet daily to 
promote regular bowel movements (BM). This treatment is based 
on the assumption that encopresis is a consequence of chronic 
constipation, which produces fecal impaction, leading to overflow 
incontinence (2). Therefore, if constipation can be eliminated, the 
encopresis will be resolved. Outcome studies involving laxative 
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therapies suggest a 16% to 62% (3-5) success rate at short-term 
follow-up. 

Traditional behavioral strategies, typically referred to as Toilet 
Training (6-9), employ a reinforcement scheme to encourage 
frequent trips to the toilet, defecation in the toilet, and clean pants. 
The regimen is intended to encourage children to respond to rectal 
distention cues with a visit to the toilet, to encourage frequent 
self-toileting and bowel movements, and to discourage voluntary 
fecal retention and soiling in the undergarments. Outcome studies 
of behavioral interventions suggest a 21% (4) to 60% (5) success 
rate at short-term follow-up. 

Recent literature has indicated that, as a group, children with 
encopresis paradoxically constrict their external anal sphincter 
(EAS) when attempting defecation, thus functionally occluding the 
anal canal and impeding defecation dynamics (3,10-14). Conse- 
quently, several studies have reported that teaching children 
through biofeedback procedures how to relax their EAS, while 
straining to defecate, has improved constipation and encopresis 
(3,15). Outcome studies of biofeedback therapies suggest a 55% 
(16) to 73% (4) success rate at short-term follow-up. 

We propose a multifactorial model of encopresis, in which 
various factors can be of more or less importance in the mainte- 
nance of encopresis in any particular child. Consequently, we 
propose that the more comprehensive a treatment in addressing 
these factors, the more efficacious this treatment should be. 

As illustrated in Figure 1, we propose that chronic encopresis 
frequently has multiple physiological, behavioral, and psychologi- 
cal factors. Historically (Step 1) there is some constipating event. 
This event varies for individual children at different developmental 
stages. Infants may become constipated during the transition from 
liquid to solid foods. Toddlers may experience constipation as a 
consequence of over-learning fecal retention during toilet training. 
Children receiving morphine following surgery may become 
constipated. Emotional trauma while attempting a BM, as some- 
times occurs in a public/school bathroom, or psychological con- 
flicts, such as the birth of a younger sibling, may also trigger fecal 
retention and subsequent constipation. Once constipated, passage 
of the subsequent large and hard fecal stool can be both difficult 
and painful (Step 2). In response to defecation pain, the child may 
engage in muscular bracing, which can lead to paradoxical 
constriction of the external anal sphincter. This functional obstruc- 
tion of the anal canal results in further defecation difficulty and 
pain (Step 3). In light of this defecation difficulty and pain, some 
children cope by avoiding the toilet and/or defecation (Step 4). 
Avoidance may occur in at least three ways: (a) the child may not 
spontaneously seek out the toilet, (b) when sitting on the toilet the 
child may not sufficiently strain to increase intra-abdominal 
pressure to expel a stool, or (c) the child may paradoxically 
constrict the EAS to prevent a stool from passing. Avoidance of 
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BMs leads to accumulation of fecal material in the rectum, where 
fluid withdrawal culminates in a large, hard fecal impaction (Step 
5). If  defecation avoidance becomes habitual, then chronic consti- 
pation follows (Step 6). When the child habitually retains large 
fecal matter in the rectum, the rectal capacity stretches, resulting in 
what sometimes has been termed "acquired megacolon" (Step 7). 
An enlarged rectum requires a larger stool before the rectum is 
stretched sufficiently to trigger an urge to defecate. A less sensitive 
rectum would result in less frequent urges to defecate, and such 
urges would be associated with larger stools. It is not uncommon to 
have parents report astonishment over the size of their child's stool 
and the need to break up the stool before it can be flushed down the 
toilet. Such infrequent and large stools reinforce the child's 
expectation of future defecation pain and the avoidance of BMs. 

A dysfunctional EAS, avoidance of defecation, an insensitive 
rectum, and chronic constipation result in fecal soiling or encopre- 
sis (Step 8). Fecal accidents can occur either through overflow 
incontinence, where liquid stool above the impaction leaks around 
and out, or because the child waits too long to seek out a toilet and 
the EAS is unable to retain the fecal matter. 

This fecal soiling can trigger interpersonal conflicts with 
parents and peers (Step 9). Adults may get angry and punish the 
child for "being lazy and not going to the bathroom," assuming 
that fecal soiling is voluntary. Additionally, parents may find 
themselves in a struggle with the child over when to use the toilet, 
in response to the child's avoidance. Public fecal soiling can trigger 
significant peer rejection and teacher alienation. These situations 
can culminate in intrapersonal issues (Step 10), such as humiliation/ 
poor self-esteem, parental alienation, social withdrawal, behav- 
ioral problems, and even dissociation from the presence and smell 
of a fecal accident. These psychological factors can then drive 
behavioral "acting out." 

We have generally been able to verify this model. When 
comparing encopretic children to non-symptomatic siblings, we 
have reported that patients experience more pain with defecation 
(Step 2) (17,18), demonstrate paradoxical constriction during 
attempted defecation (Step 3) (13,14), voluntarily use the toilet less 
often (Step 4) (18), have fewer BMs/day (Step 5) (18), require 
more rectal dilation before experiencing the urge to defecate (Step 
6) (14), experience more fecal incontinence (Step 7) (17,18), and 
experience more social and behavioral problems and social 
withdrawal (Step 8) (19). 

As illustrated in Figure 1, enemas and laxative therapy should 
directly address Steps 2 and 5 of our model, where enemas 
disimpact the child and laxatives promote daily soft, painless 
bowel movements. Toilet Training should address Steps 4, 7, and 9 
of our model by encouraging frequent trips to the toilet, promoting 
attention to rectal cues, and neutralizing child-parent conflict with 
the use of positive reinforcement and greater child autonomy. EAS 
biofeedback (20-23) should address Step 3 of this model by 
directly training children how to inhibit paradoxical constriction 
during straining. However, it is possible that toilet training could 
achieve the same effects as EAS biofeedback by directly training 
the child how to strain through modeling, observation, and direct 
instruction. 

Instead of directly comparing the individual treatments alone, 
we chose to employ an additive strategy that would parallel clinical 
reality. Most patients present using some type of laxative. Taking a 
child off laxatives before initiating toilet training may create 
difficulties between the study team and the referring physician, as 
well as credibility problems with parents. Consequently, children 
in the toilet training group also received laxative therapy. For the 

Steps Mechanisms Therapies 

1. Constipa_t~ng event 

2. Painful Defecation 

3. EAS paradoxical constriction 
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4. Toilet/defecation avoidance 
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FIGURE 1: Number of soiling accidents per day, at pre- 
and three months postinitiation of treatment, for IMC, ETT, 
and BF. 

EAS Biofeedback group, it was assumed that clinicians providing 
EAS Biofeedback would also employ laxatives and behavioral 
techniques to encourage frequent BMs; therefore, subjects as- 
signed to EAS Biofeedback also received laxatives and toilet 
training. In summary, this study compared three treatment groups: 
Intensive Medical Care (IMC), Enhanced Toilet Training (ETT) 
plus IMC, and EAS Biofeedback (BF) plus ETT and IMC. 

It was hypothesized that: (a) the more comprehensive treat- 
ments (BF > ETT > IMC) would be significantly more effective 
and benefit more children; (b) ETT would be the most cost- 
effective (i.e. require fewer sessions to produce maximum effects) 
because ETT could be the most comprehensive without the burden 
of electrode hookup and other technological issues; (c) regardless 
of the treatment, symptom reduction would be associated with 
improvement of bowel habits referred to in Figure 1 (i.e. increased 
self-toileting, reduced parental prompting, increased frequency of 
BMs and reduced pain); and (d) response during the first two 
weeks of treatment would predict eventual treatment outcome, 
since the best predictor of future behavior is typically past behavior 
and because a variety of behavioral interventions have demon- 
strated that early treatment responsiveness predicts eventual treat- 
ment responsiveness (17,24). 

METHOD 
Participants 

Participants were recruited by physician referral, following 
direct mailing to primary care physicians in the University of 
Virginia catchment area. Inclusion criteria were a child between 
the ages of 6-15 years and encopresis for at least one year. 
Exclusion criteria were no documented mental retardation and no 
neuromuscular or gastrointestinal disease as evidenced by history 
and physical examination. All participants had previously failed 
various types of therapy. Of the 105 patients who were referred, six 
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TABLE 1 
Baseline Characteristics of Subjects in the IMC, ETT, and BF Groups, 
Presenting Means - Standard Deviations and I • 3 ANOVA p Levels 

Variables IMC ETT BF p Level 

N 29 27 31 
Age 8.5 --_ 1.9 8.7 • 2.0 8.4 -4- 2.2 .88 
Males/Females 22 • 7 25 -4- 2 25 -4- 6 .24 
Duration/month 49 • 33 59 --- 47 65 --- 34 .30 
# Soils/day 1.1 ~ .8 1.1 +_ .8 1.2 +-- 1.0 .78 
# BMs/day .97 ___ .56 .87 _+ .7 .96 + .97 .78 
# Self-toilet 1.2 -4- .87 1.4 -4- 1.1 1.3 • 1.1 .83 
# Parent toilet .9 • 1.1 1.0 -4- 1.0 1.1 _+ 1.2 .68 
Tsp. LAX/day 1.8 +-_ 2.6 1.9 -4- 4.8 2.9 --- 5.1 .54 

reported not wanting random assignment to an experimental 
condition, five reported wanting no further treatment, three wanted 
immediate treatment and did not want to participate in baseline 
evaluation, and four dropped out during baseline assessment. Table 
1 displays means/standard deviations of demographics for the 87 
participants in the three treatment groups. There were no differ- 
ences between these groups on demographics or defecation-related 
behaviors. In general, participants were typically boys, around age 
eight, with a five-year history of encopresis, who were soiling once 
a day and having bowel movements once a day in the toilet, and 
taking about two teaspoons of laxatives a day. 

Procedure 

"Baseline assessment involved 14 days of recording toilet 
behavior by a computerized telephone voice mall system. When 
this computer system called the child's home each evening, a 
parent identified him/herself by entering their social security 
number and then answered questions by pressing their telephone's 
number pad. Parents reported the number of their child's self- 
initiated and parent-initiated trips to the toilet, number of voluntary 
bowel movements in the toilet, pain with defecation, number of 
soilings, number of teaspoons of laxatives, and number of enemas/ 
suppositories used during the previous 24 hours (see Table 1). In 
the current sample, no children used suppositories. Parents rated 
defecation pain based on either observation or inquiry, depending 
on the child's age and availability. Pain was rated on a five-point 
Likert scale, 0 = No pain to 4 = Extreme pain. Parents were 
instructed to call in on an 800 number if they missed the computer 
call or were allowed to enter two days worth of data if they were 
unable to interact with the computer the previous day. If  no data 
were entered by the third day, then the research assistant would 
contact the parents or extended family member to solicit the data 
verbally over the telephone. 

The major advantages to this voice mall data collection 
system were that only 24 hours elapsed between relevant events 
and data recording, data were directly added to an ASCII file, and 
data were immediately analyzed for tabulation and graphing. This 
voice mail system yielded robust split-half reliability when compar- 
ing the first and second week of baseline data entries, with 
correlations ranging from .86 to .97 (p's < .001) for the different 
items. 

Participants then came to the Behavioral Medicine Center 
where they signed an informed consent, completed a series of 
psychological tests, and underwent physical and manometric 
exams (14). The psychometric and manometric evaluations were 
primarily used to compare encopretic to non-symptomatic con- 
trois. These data are presented elsewhere (13,14), The children 
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drew from a hat for block randomization for group assignment, 
where two of every six successive children were randomized to 
one of the three treatments. On the same day of and immediately 
following the physical exam, the children had their first treatment 
session. To assess cost-effectiveness, number of treatment sessions 
was open-ended, and sessions were scheduled every one to two 
weeks on an "as needed" basis. Treatment termination was a 
clinical decision based on the child's performance and parent/ 
therapist decision as to whether the patient was on an effective dose 
of laxative (IMC), whether the behavioral strategies were being 
optimally implemented (ETT), and whether the child had learned 
to consistently inhibit paradoxical constriction (BF). 

During the initial two weeks of treatment and three months 
after the initiation of treatment, parents repeated the 14-day voice 
mail symptom diary. 

Intensive Medical Care: 1MC involved an initial series of 
Fleet 's phosphate enemas. Parents were instructed to administer 
enemas at home at twelve-hour intervals for three to four days to 
remove impacted stool. This occurred immediately before the 
physical exam. Following disimpaction, children were treated with 
Milk of Magnesia and/or Senna syrup at a frequency and volume 
sufficient to produce at least one soft bowel movement per day. If 
the stools were liquid, the laxative dose was reduced. If the child 
went for more than two days without a bowel movement, an enema 
was administered and the laxative dosage was increased. This 
therapy was generally continued for five months. During month 
six, parents were instructed to taper off laxative use and introduce 
more fluids and foods containing fiber. No specific dietary 
instructions were given beyond increasing fiber and fluid intake. 
Since it has been reported that the major reason for laxative 
treatment failure by primary care physicians has been insufficient 
laxative dosages (25), this treatment represented intensive medical 
care because the two pediatric gastroenterologists used sufficient 
laxatives and enemas to promote daily regular bowel movements. 

Enhanced Toilet Training: ETT employed similar enema and 
laxative therapy with a clinical psychologist adjusting the laxative 
dose. The only difference to IMC was that laxatives were reduced 
gradually once the child demonstrated a stable bowel movement 
frequency with no soiling episodes. Parents and child were 
instructed on the psychophysioIogy of constipation/encopresis and 
how responding to early rectal distention cues and regular toileting 
was critical to avoid reimpaction and establish regular bowel 
habits. Various incentive programs were established, depending on 
the developmental age and the motivation of the child. Target 
behaviors were spontaneous trips to the toilet and clean pants. 

Our toilet training was enhanced because instructions were 
given on the role of paradoxical constriction of the EAS and 
because appropriate defecation straining was modeled. The thera- 
pist sat on a portable toilet demonstrating how to relax legs and 
feet, how to take in a deep breath and hold it while sitting up 
straight, and how to push down with the held breath and pull in 
from their lower abdomen (rectus abdominous muscle) in order to 
propel a stool out. The child then replicated this while sitting on a 
portable toilet. The child received "hand feedback" by placing one 
hand on the abdomen just below the naval to feel it move out when 
the breath was pushed down and placed the second hand just below 
the first to feel it go in with contraction of the rectus abdominous. 

Parents were instructed to prompt this behavior at home. 
Additionally, eight to twelve minutes of toilet time was scheduled 
daily, beginning 15-30 minutes after the same two meals. During 
these times, children were instructed to practice tensing and 
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relaxing their EAS for the first four minutes with the objective 
being to localize control of and fatigue the EAS, as well as to 
mechanically stimulate the rectum. In order to desensitize the 
children to toilet sitting, the second four minutes were spent having 
fun while being read to or playing games. During the final four 
minutes, the child was to strain and attempt to have a bowel 
movement, while relaxing legs and feet. This routine toilet sitting 
was discontinued two weeks following the last scheduled treat- 
ment session. 

Biofeedback: BF used the same IMC and ETT instructions 
and simultaneously received electromyographic biofeedback train- 
ing. Like ETT, BF was delivered by the clinical psychologists. 
Surface electromyographic biofeedback was employed because it 
is generally more available, less invasive, and more effective than 
manometric biofeedback (15,16). After receiving the general 
educational overview, children exposed their buttocks while laying 
laterally on an examination table. One silver/silver chloride 
electrode (Tender-Trace Neonatal #01-7130D, NDM, Dayton, 
Ohio) was attached over the coccyx and two bilaterally to the anal 
opening. Under and outer garments were then replaced and the 
child sat on a portable toilet. 

The J&J 1-330 system was used and its standard "Egg Drop" 
game was initially employed. This required the child to learn to 
tighten and relax his/her EAS in order to control a "basket" that 
moved horizontally across the bottom of the screen, depending on 
muscle contraction, to catch the "falling egg." Typically, initial 
control was spastic and paradoxical (tightening when intending to 
relax). After 15-20 minutes, children typically learned to control 
their 'EAS. The criteria for successful control was "catching" 25 
eggs in ten minutes, which was achieved by all biofeedback 
participants by the end of the first session. The video display was 
then changed to a circle that constricted when the EAS tightened 
and opened when the EAS relaxed. While viewing this biofeed- 
back display, children were asked to strain while keeping their anal 
canal (circle) open. Typically, children were able to achieve this 
within five to ten minutes. Consequently, BF differed from ETT in 
its direct exercising of the EAS and viewing its action on a 
computer screen during these exercises. 

All Treatments: Child and parents were given specific written 
instructions concerning the mechanisms of bowel movements and 
homework assignments, such as when and how much laxative to 
consume and when to sit on the toilet. The voice mail computer 
printout from the first two weeks of treatment was made available 
to the clinicians for the next patient contact. 

RESULTS 

Relative Treatment Efficacy 
The primary dependent variable was number of soilings per 

day for the 14 days before and 14 days three months following 
initiation of therapy, as defined by the voice mail data. Random 
assignment resulted in similar frequency of all dependent variables 
at baseline (all p ' s  > .5, see Table 1). Mean soiling rate for the 14 
days pre-post treatment were compared across the three treatment 
groups using a 2 X 3 repeated measures analyses of variance 
(ANOVA). There was a significant pre-post effect (F = 58.07, 
p < .001, df = 1,84), no group effect (F = 0.59, p < .35, df = 2, 
84), and a significant interaction effect (F = 3.15, p = .04, 
df = 2,84). While all groups demonstrated a significant (p's < .01) 
pre-post reduction in soiling, contrasts indicated that pre-post 
percent reduction in soiling for ETT (t = 2.4, p = .016, df = 84) 
and BF (t = 2.0, p = .04, df = 84) were superior to IMC and 
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Contrasts Between 
the Three Treatment 

Groups for the 
Average/Percent 

Reduction of 
Soiling/Subject 

IMC vs. E'I-F: 
t=2.3, p = 0.02 

IMC vs. BF: 
t=2.0, p=0.05 

ETT vs. BF: 
t=0.5, n.s. 

Overall Percent 
Reduction of Soiling: 

54.1% 

FIGURE 2: Percentage of children who were classified as 
responders or non-responders to IMC, ETT, and BF. 

IMC ETT BF 

~Successfu l  I Unsuccessful 

Overall Chi-Square = 9.9, p = .007 
IMC vs. ETT, Z=3.1, p=.002; IMC vs. BF, Z=1.3, p=.2; ETT vs. BF, Z=2, p=.04 
Note: A patient is considered to be successful in treatment, if the baseline - 3 

months reduction of soiling/day is significant at p<.001. 

FIGURE 3: Contingency table for children who were 
responsive or non-responsive after two weeks and three months 
of treatment with IMC, ETT, or BF. 

equivalent to one another (t = 0.67, ns, df = 84) (see Figure 2). 
The mean percent reduction in soiling/child in IMC, ETT, and BF 
groups were 21%, 76%, and 65%, respectively. 

Impact on Individual Children 
Individual t-tests were performed on each child's data, 

comparing their daily soiling for the 14 days of baseline and 
three-month follow-up. These individual t-tests identified indi- 
vidual children who significantly benefitted from the various 
treatments ("Successful"). Because there were multiple t-tests, a 
Bonferroni correction was applied that required a significance 
level o f p  < .  001. This indicated that 45%, 85%, and 61% of IMC, 
ETT, and BF children significantly (p < .001) reduced their soiling 
(see Figure 3). The Kruskal-Wallis test indicated these percentages 
were significantly different in the three groups (• = 9.76, p = .008, 
df = 2). Mann-Whitney analysis indicated ETT was superior to 
IMC (Z = 5.12, p < .002) and BF (Z = 2.0, p = .05). For those 
children who experienced significant improvement, this improve- 
ment represented a mean reduction of soiling from 1.4 to 0.2 
soiling accidents per day, with percent reduction ranging from 50% 
to 100%. 

Cast-Effectiveness 
For the IMC, ETT, and BF groups, the respective mean • 

standard deviation and ranges of number of treatment sessions 



74 A N N A L S  O F  B E H A V I O R A L  M E D I C I N E  Cox et al. 

IMC 
2 Weeks 

Unsuccessful 
2 Weeks 

Successful 

3 Months 3 Months 
Unsuccessful Successful 

1 3 @  4 

3 9 

ETT 
2 Weeks 

Unsuccessful 
2 Weeks 

Successful 

3 Months 3 Months 
Unsuccessful Successful 

4 @ 1 0  

0 13 

BF 
2 Weeks 

Unsuccessful 
2 Weeks 

Successful 

3 Months 3 Months 
Unsuccessful Successful 

3 15 

Note: r is the Pearson's correlation between the 
average/subject reduction of soils at 2 wks, and the 
reduction at 3 months. The overall R=0.89, p<.001. 

FIGURE 4: Relationship between 2-week and 3-month 
successful and unsuccessful children in the three treatment 
groups. 

were 3.92 - 1.4, 2-6; 2.96 • 2.0, 1-10; and 3.42 • 1.7, 1-9 
(Kruskal Wallis • = 8.81, p = .01). ETT required significantly 
fewer treatment sessions than IMC (Mann-Whitney U = 217, 
p < .004). There was no relationship between number of sessions 
and whether the patient was successfully treated (Kendall's Tan 
B = .05, p = .27). Based on the fact that Blue Cross-Blue Shield 
reimbursed $75/half-hour visit with a pediatric gastroenterologist 
and $72/hour visit with a psychologist, the average cost of therapy 
for IMC, ETT, and BF would be $295, $213, and $246 (F = 3.0, 
p < .05). ETT was significantly less expensive than IMC (Multiple 
Range testp < .05). 

Predicting Treatment Outcome 
When collapsing across groups, reduction in soiling from 

baseline through the first two weeks of treatment correlated with 
improvement from baseline to three months r = .89 (p < .001). 
When categorizing children as successful/unsuccessful after two 
weeks of treatment and at three months, a similar pattern is evident 
(see Figure 4). For IMC, ETT, and BE 75% (9/12), 100% (13/13), 
and 83% (15/18) of the children successfully treated after two 
weeks continued to be  successful at three months. Alternatively, 
for IMC, ETT, and BE of those children who were classified 
unsuccessful at two weeks, 76%, 29%, and 64% continued to be 
unsuccessful at three months. This generally confirms that early 
response to treatment predicted eventual response to treatment. 
The exception was that many initially unsuccessful children 
receiving ETT were eventfully classified as successful 71% 
(10/14). 

Post hoc analysis explored demographic variables that might 
differentiate successful and unsuccessful children. None of the 
following variables were related to treatment outcome: duration of 
symptoms, previous diagnosis of Attention Deficit/Hyperactivity 
Disorder, use of Ritalin, bed wetting status, gender, age, baseline 
bowel habits (number of accidents, stools in toilet, etc.), or family 
income. Furthermore, there were no differences in number of 
treatment sessions; unsuccessful children received on average 
3.6 --- 1.8 sessions compared to 3.4 + 1.8 sessions for successful 
children (t = 0.6, p = .6). There was also no therapist effect 
(F = 0.23, p = .6), illustrating similar treatment outcome for IMC 
regardless of which gastroenterologist delivered the care and for 
ETr  or BF regardless of which clinical psychologist delivered the 
care. This suggests that the therapeutic interventions were quite 
robust. 

Mechanisms of Therapeutic Improvement 

All treatments significantly reduced defecation pain (F = 4.3, 
p < .001, df = 65, Step 2), increased self-toileting (t = 1.8,p < .05, 
df = 85, Step 4) and frequency of BMs in toilet (t = 4.54, 
p < .001, df = 85, Step 6), while reducing parental prompting 
(t = 3.1, p < .005, d f =  85, Step 9). Given that our model 
hypothesizes these factors contribute to the maintenance of 
encopresis, their modification should be related to improvement in 
encopresis, regardless of therapy. When collapsing across groups, 
a mixed linear-quadratic regression analysis was used with the 
above variables to predict percent reduction of soiling. This 
analysis accounted for 40% of treatment outcome variance. 
Improvement in soiling was significantly related to the quadratic 
variables reduction in parental-prompted toileting (p < .001, 
partial correlation = .35), increase in bowel movements (p < 
.0001, partial correlation = .24), and to the linear variable 
reduction in defecation pain (p = .02, partial correlation = .20). 

DISCUSSION 
This study demonstrates that even aggressive laxative therapy 

with instructions to use the toilet regularly can be significantly 
enhanced by the addition of the psychological intervention of 
enhanced toilet training. The addition of this intervention not only 
enhanced general treatment outcome and significantly extended 
the benefits to more children, but also employed significantly 
fewer patient contacts and at less cost. Additionally, post hoc 
analysis indicates that ETT children were using significantly less 
laxatives at three months than IMC children (1.7 vs. 4.0 teaspoons/ 
day, p < .01), also representing a cost savings. Another advantage 
of ETT was that all of the subjects who were classified as 
successful at two weeks continued to be successful at three months 
versus a 25% (3/12, see Figure 4) relapse rate in the IMC group. 
Conversely, typically only 24% (4/17) of the children who were 
classified as unsuccessful at two weeks were eventually classified 
as successful at three months for IMC versus 71% (10/14) 
who were initially unsuccessful at two weeks and eventually 
become successful with continued involvement in ETT. Conse- 
quently, because ETT was more effective, requiring fewer sessions 
and fewer laxatives, and more capable in turning initially unsuccess- 
ful children into successful children, these findings strongly 
suggest that laxative therapy should routinely be paired with 
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enhanced toilet training in the treatment of children with chronic 
encopresis. 

While group comparisons found that BF was equivalent to 
ETr,  analysis of number of children benefiting from treatment 
revealed that ETT was significantly better than BE Why would a 
treatment (BF) containing everything another treatment (ETT) 
involves, plus an additional component, be less effective? Our data 
do not allow a specific answer to this question. On average, BF 
required 0.5 more sessions of patient contact, suggesting more was 
done in BE However, connection of electrodes and comprehending 
and playing a video game may have taken time and attention away 
from the behavioral intervention, as well as diminished the 
significance of toilet training in both the eyes of the child and 
parents. Thus, greater emphasis may have been placed on Step 3 of 
the model, to the exclusion of other contributing factors. If  this 
speculation has merit, then it would suggest that biofeedback may 
be a significant adjunction to toilet training, only after the 
principles and procedures of toilet training are firmly established. 
Consequently, biofeedback may be better introduced in the second 
or third treatment session, instead of the first session. 

While all treatments similarly reduced defecation pain, in- 
creased bowel movement frequency and self-toileting, and reduced 
parental toilet prompting, only reduction in soiling differentiated 
the treatments. This result illustrates the specificity of the ETT 
treatment effect. The underlying mechanism of this treatment 
specificity may in part be explained by the finding that the presence 
of paradoxical constriction during the manometric exam was 
associated with poorer treatment outcome only for the IMC group 
(13). Consequently, attention to paradoxical constriction, either 
through modeling and instruction in ETT or direct monitoring and 
feedback through BE may be a necessary element for those 
children who demonstrated the problem. The regression analysis 
also indicated that increasing bowel movement frequency, reduc- 
ing defecation pain, and reducing parental involvement are also 
important treatment issues, regardless of the specific therapy used. 
The possible role of non-specific effects must always be consid- 
ered. While ETT and BF visits typically involved 60 minutes 
compared to 30 minutes with the pediatric gastroenterologist, the 
specificity of the treatment effect and the relative superiority of 
E T r  to BF would not suggest that additional time with a supportive 
therapist made a major contribution. This is further supported by 
the fact that ETT was the most effective but saw the children for 
fewer sessions. 

The present findings demonstrate that encopresis is not simply 
being maintained by fecal impaction/constipation, since all treat- 
ments lead to a similar increase in BM frequency. Instead, it 
appears to be a consequence of an interplay between physiology 
and behavior. The present study provides confirmatory data for 
Steps 2 and 3 of the model. Attention needs to be paid to how many 
times the child goes to the bathroom to have a bowel movement on 
his/her own, how the child strains to pass a stool, how much pain is 
experienced during defecation, and how successful the straining 
process is. Additionally, clinical experience suggests that for 
younger children there may be the additional component of fear: 
fear that something threatening may come out of the toilet or fear 
that the child may get drawn into the toilet (26). 

While this data clearly points out the benefits of psychology's 
involvement in the treatment of encopresis in the local setting, 
it will be imperative to test the external validity of these findings. 

To this end, a multicenter study involving multiple clinicians, 
numerous clinical settings, and hundreds of patients will be 
important to significantly alter routine medical management of 
encopresis. 
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