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1. Abstract

1.1 Background

There are sparse data about the prognosis of childhood consdpation and its possible
persistence into adulthood. Therefore, we initiated a prospective long-term follow-up study of

children with chronic constipation.
1.2  Methods

From 1993 undl 1999, 418 constipated patients older than 5 vears at intake (279 bovs;
mean age 8.4 vears) participated in several studies evaluating therapeutic modalities for
constipation. All children were subsequently enrolled in the follow-up study, with prospective
data collection, after an initial 6-week intensive treatment protocol, at 6 months and thereafter

annually, using a standardized questionnaire.
1.3  Results

Follow up was obtained in more than 95% of the children. The median duration of follow-
up period was 5 vears (range, 1-8). The cumulative percentage of children who were successfully
treated during follow up was 60% at 1 vear, increasing to 8(% at 8 vears. Interestingly, successful
treatment was more frequent in children without encopresis and in children with an age of onset
of defecation difficulty older than 4 vears. In the group of successfully treated children
approximately 50% remained symptom-free during the follow up period, while the other half
experienced at least one period of relapse. Relapses occurred more frequently in boys than in girls
(RR 1.73,95%CI 1.16 to 2.58). In the subset of children of 16 vears and older, constipation was
still present in circa 30%.

1.4 Conclusion

After an intensive initial medical and behavioral treatment, more than half of all children
referred to a tertiary medical center for chronic constipation were successfully treated at one year
of follow up. One third of the children followed up bevond puberty continued to have severe
complaints of constipation. This finding contradicts the general belief that childhood

constipation gradually disappears before or during puberty.
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2. Introduction

Chronic constipation, often accompanied by encopresis (loss of feces in the underwear),
is a common disorder in children, accounting for circa 3% of consultations in an average
pediatric practice . Pathophysiological mechanisms are hardly understood. This is largely due to
the complex mechanisms involved in normal defecation and fecal continence and to the large
diversity in the clinical presentation of children with chronic constipation. Treatment modalities
are mainly based on empiricism rather than evidence. In 1984 it was already noticed, that “there
are few long-term follow-up studies of the response to treatment of chronic constipation” =
be answered. The general believe, that “they just do grow out of it” has never been substantiated.
The difference in gender ratio between adult constipation (more women than men) and
childhood constipation (more boys than girls) might point to different pathophysiologic
mechanisms, however the possibility, that childhood constipation continues into adulthood
accompanied by an increasing incidence of women in which defecation problems are the result of
pregnancy or delivery, can not be excluded.

In the present study we report the long-term clinical outcome in a large cohort of referred
constipated children over the past 10 vears. Specific research questions are: 1) Does childhood
constipation continue into young adulthood or will the majority of children overcome
constipation during adolescence? and 2) Are there clinical characteristics associated with

persistent constipation or relapse of symptoms after initial success?

3. Patients and Methods

Almost 20 vears later, this situation is not essentially changed and important questions remain to
\
|

3.1 Patients |

i

All 418 patients who participated in one of the research protocols on childhood
constipation between 1993 and 1999 were eligible. Patients were referred to the tertiary medical
center with a gastro-intestinal motility outpatient clinic by family practitioners, pediatricians,
psychiatrists and school doctors. At intake they had to fulfill the criteria for pediatric constipation
as previously described . In short, at least 2 of the 4 following criteria had to be present: stool
frequency less than three per week, two or more encopresis episodes per week, periodic passage
of very large amounts of stool at least once every 7 — 30 days or a palpable abdominal or rectal

mass on physical examination. In addition they must have had treatment with laxatives for a

minimum period of 2 months before randomization in one of the protocols. Encopresis was

defined as the voluntary or involuntary passage of a normal bowel movement in the underwear
after the age of 4 vears or was defined as the loss of loose stool in the underwear . At intake all
children were at least 5 year of age, because they had to understand the anorectal manometric and
biofeedback training procedures used in the research protocols.

Children with organic causes of constipation such as Hirschsprung’s disease, spina bifida

(occulta), hypothyroidism or other metabolic or renal abnormalities, mental retardation and

children using drugs influencing gastrointestinal function other than laxatives, were excluded.
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3.2  Treatment protocols

All children participared in randomized trials comparing different treatment strategies. All
patients were intensively treated during a 6 — 8 week intervention period with 3-6 out-patient
visits lasting 30) minutes **. Therapy consisted in all cases of a standard conventional treatment
protocol including enemas, oral laxatives (started with lactulose 5 g/ 10 kg body weight per dav,
increasing the dose unul soft stools were obtained), high fiber diet, fill in of diary cards, and
education about constipation. Motivation was enhanced by praise and small gifts. Out of the 418
children, 297 children received additional treatment, consisting of 5 biofeedback training sessions
or 2 anorectal manometric sessions as part of their treatment regimen of the randomized trial in
which they participated. Laxative therapy was continued until successful treatment was achieved
and then tapered over a period of 3 months. Subsequently, laxative therapy was discontinued
over a 4-week period, while monitoring defecation frequency and encopresis episodes. During
the first vear of follow up every patient was frequently seen (frequency dependent on severity of
constipation) in the out patient clinic and were asked to contact us when a relapse occurred.

Relapses were managed by a second course of the same initial treatment.

3.3 Definition of clinical outcome

A good clinical outcome during follow-up was defined as 23 bowel movements per week
for a period of 4 weeks with less than 2 encopresis episodes per month, while not receiving
laxatives in the previous 4 weeks 7. This strict definition of success was used in all the studies
(category 1). However, to further assess clinical outcome, a second, third and fourth category
were defined: the second category of children had the same clinical success as the first group, but
was using laxatives (category 2), whereas the two last groups did not fulfill the clinical criteria of
success, whether without the use of laxatives (category 3) or with the use of laxatives (category 4).
A child was considered to have a relapse, when the defecatdon frequency became less than 3
times per week, and/or the encopresis frequency became more than once per two weeks, and/or

the reintroduction of laxatives was necessarv, after initial successful treatment.
3.4 Follow-up and data collection

Follow up was carried out for each patient at 6 months and annually after the last visit of
the initially intensive 6 — 8 week treatment protocol. A standardized questionnaire was obtained
from the child and parents together during an out-patient visit or by telephone when the child
had been discharged from the out-patient department. Data concerning defecation frequency,
encopresis episodes, etc. were based on a six- week period prior to the moment of follow-up. In
addition to this 6 week period all relapses between the previous and current follow-up time were

documented.
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4.  Statistical analysis

4.1 Baseline characteristics

Baseline characteristics of the cohort were analyzed in a descriptive way. For each of the
fixed time points of follow-up we computed the distribution of patients over the four possible
categories of clinical outcome. Differences between groups were compared using Chi-square
tests. The frequency and timing of first success was presented in a Kaplan Meier curve without
adjustment for the discrete nature of the follow-up.

To gain insight into the clinical characteristics that are associated with clinical outcome

during follow-up we set up two different analyses.
4.2 Prognostic factors for success

In the first model, prognostic factors for the occurrence of first clinical success were
analyzed. We used a complementary log-log regression model to examine the relation between
predefined baseline characteristics and the probability of a good clinical outcome ®. This model
assumes that a continuous time, proportional hazards model has generated the underlying
observations, but because we observe only data grouped in vearly intervals we use a discrete
hazard model to estimate the contributions of the independent variables to the hazard. It has
been shown that the discrete hazard model generates unbiased estimates of the coefficients of a
continuous time proportional hazards model ©. A limited set of predefined baseline factors was
entered into the model without any further selection strategy. These candidate factors were
selected based upon previous research findings and own interest. The following factors were
examined: gender, age of onset of complaints, total period of treatment before intake, family
history and frequency of encopresis. Age of onset of defecation difficulties and total period of
treatment before intake were subdivided in four categories. Encopresis frequency was considered

as a continuous variable.
4.3 Prognostic factors for relapse

In the second model we examined the factors that were associated with relapse in
patients, who had inidally been cured. In this conditional model, the time since the first success
till relapse was analyzed (including the re-start of laxatives). The same discrete time model and
the same set of candidate factors were examined. All analysis were performed with SAS software

version 8.2.
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5. Results

5.1 Baseline characteristics

5.1.1 Cobhort enrolment and baseline characteristics

Between January 1, 1993 and December 31, 1999, a total of 418 children (67% bovs) met
the inclusion criteria of childhood constipation and were enrolled. The median age at intake was
8.0 vears, whereas the median age of onset of defecation problems was 3 vears. The median
period of symptoms before intake was 5 vears and 5 months and the median period of treatment
before intake, including laxatives, enema’s, psychological intervention etc., was 15 months. At
intake, successful toilet training for bowel control, bladder control at day and at night was
established in 65%, 92%, and 82%, respectively. Further characteristics are presented in Table 1.

The median age at intake was not different between boys and girls. However, there were
some statistical significant differences in baseline characteristics between boys and girls. The
median defecation frequency at intake was higher in boys than in girls (4.2 vs. 3.2 times per week;
p<0.05) as was the median frequency of davtime encopresis frequency (7.0 vs. 5.5; p<0.05).

The total period of treatment before intake was significant longer in girls (median of 24
months) compared to bovs (13 months) (p=0.006), while the total period of symptoms of
constipation before intake was not different.

At intake more boys than gils presented with encopresis (68 wvs. 52%, p=0.03).
Furthermore, children with encopresis at intake reported more often a positive family history (25

vs. 11%, p=0.01) compared to children without encopresis.

5.1.2 Clinical outcome during follow-up

Of the 418 children originally included in the study, 15 children were lost to follow up, due to
drop out of the original studies during the first half vear due to lack of compliance to the
treatment protocols or due to development of evident psvchological problems. The overall
follow-up percentage was 96% due to the 15 patient who dropped out early in the study. Except
these patients we missed one patient at 0.5 year follow-up and 1 at 4 years of follow-up (Table 1).

Figure 1 shows the distribution of the patients over the four defined categories.
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Table 1. Clinical characteristics of the children at the moment of intake

Characteristics Value
Age —vr
Median 8
Percentiles
25 6
75 10
Sex —no. (%)
Female 139 (33)
Male 279 (67)
Defecation frequency / week
Median 2
Percentiles
25 1
75 5.5

<3 times per week — no. (Vo)

240 (60%)

Encopresis frequency / week

(daytime)
Median 7
Percentiles
25 3
75 14
> 2 times per week 84%
no encopresis 10%
Encopresis frequency (night) — 27%
Large stools 62%
Rectal scybalus 28%
Abdominal scybalus 22%
Abdominal pain 51%
Painful defecation 41%
Rectal blood loss 4%
Rectal loss of mucus 5%
Anal fissures <1%
Pos. family history 13%
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Figure 1. (No)-Success full outcome with and without laxatives
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This figure shows the distribution of the patients over the 4 defined clinical ontcome categories in the different years
of follow-up. The number on the top of each bar shows the number of patients available for follow up in that year.
The second row shows the patient missed for follow-np in that year, except the 15 patients who dropped out the
study before the first follow-up visit

At 1 year follow-up, 59% of the patients was successfully treated according to the strict
criteria, increasing to 83%, when including the patients without symptoms but still using
laxatives. Between one and two years of follow-up a decrease in successfully treated children was
observed, but a slow increase was observed in the years thereafter. After 5 years the percentage
was more or less stable around 70%.

The observed changes in distribution of the children among the 4 groups between 1 and
2 years of follow-up were analyzed. Eighty-four of the 96 children who were successfully treated
with laxatives at one year follow up, did also reach the follow-up of 2 years. These 84 children
were equally distributed over the 4 defined categories at 2 years of follow-up. The total group of
117 children who were unsuccessfully treated without laxatives (category 3) at 2 years follow-up,
consisted mainly (62%) of children who were successfully treated without the use of laxatives at 1

year follow-up (category 1).

From 2 years follow up circa 10% of the children were not successfully treated while
getting laxative treatment (category 3), whereas circa 20% of the children were not successfully
treated, but were also not getting any laxative therapy (category 4).

At 5 years of follow-up there were no statistical differences between boys and girls

concerning successful treatment (p = 0.7; y-square) or successful treatment with the use of
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laxatives (p = 0.2; y-square). Figure 2 shows the distribution of these four groups according to
biological age.

Figure 2. (No)-Success full outcome with and without laxatives
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This fignre shows the distribution of the patients over the 4 defined clinical ontcome categories at different ages. The
number on the top of each bar shows the number of patients having reached that age during the fotal period of
Jollow-up.

From the age of 9 years to 16 vears a steady increase in successfully treated children is

found, from 50% at age 9 to 70% at age 16. Thereafter this percentage remains stable up into

young adulthood.

5.2 Timing, frequency and prognostic factors for first success and relapse

after initial successful treatment
5.2.1 Success

Figure 3 shows the cumulative percentage of children achieving at least once successful

treatment during follow-up.
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Figure 3. Cumulative percentage of children achieving successful treatment

cumulative % succes

Follow-up (years)

This fignre shows the cumnlative percentage of children who achieve successful treatment, showing no difference

between boys and girls.

Within one year after the 6-8 weeks intervention period, clinical success is obtained in
63% of all patients. Thereafter, the increase in success rate is considerably slower. After 7 years
of follow-up the percentage of children that did experience a successful treatment once during
follow-up was 80%.

We found two factors significantly related to first treatment success in our multivariate
model. First, successful treatment occurred more often in children in whom the symptoms of
constipation developed after the age of 4 years compared to children in whom symptoms
developed before their first birthday RR 1.53, 95% CI 1.11 to 2.11). Second, encopresis

frequency was negatively associated with a good outcome. A difference of encopresis frequency
at intake of 7 episodes changed the probability of having a good outcome by 15% (RR 0.85, 95%
CI 0.79 to 0.92). In addition, there was a trend towards a diminished number of successfully

treated children in those with a longer period of symptoms before entry into the study (see table
2). Gender and a positive family history were not associated with achieving a good clinical
outcome.

5.2.2 Prognostic factors for relapse after initial successful treatment

Figure 4 shows the timing and frequency of relapse after initial success.
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Figure 4. Cumulative percentage of relapse after initial success
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This fignre shows the cumulative percentage of children who relapses after initial successful treatment, showing a
significant larger relapse percentage in boys compared with girls (RR 1.71, 95% CI 1.15 to 2.55)

The conditional analysis of patients with an initial success (80% of the children) showed
that relapse of symptoms is common: 17% of the girls and 41% of the boys had a relapse within
the first year after success. The percentage of boys and girls without a relapse after 5 years after
their initial successful treatment was respectively 41.8% and 51.2%.

The multivariate model of the risk of relapse confirmed that boys were more likely to

experience a relapse than girls (RR 1.71, 95% CI 1.15 to 2.55). No other factors were associated

with a higher frequency of relapses, in particular no detrimental effect of encopresis was found.

6. Discussion

This long-term follow-up study of chronically constipated children shows the persistence
of complaints of constipation into young adulthood in one third of all patients. The cumulative
percentage of children successfully treated during the total follow-up time of 8 years was 80%,
whereas 60% was already achieved at 1 year follow up. Successful outcome was higher in children
without encopresis at intake and in children with an age of onset older than 4 years. Fifty percent
of the children had at least one relapse within the first 5 years after initial treatment success.

Relapse was more common among boys than girls.
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The higher prevalence of boys with constipation compared to gitls, as observed in almost
all studies in constipated children might not be the result of a difference in incidence (an 1:1 ratio
was observed in children younger than one vear "), but might be due to a difference in initial
start of treatment. The significant difference in treatment delay between girls and boys might
suggest that symptoms of constipation, such as encopresis, are less accepted in gitls than in bovs.
This earlier treatment of girls might result in the cure of a substantial number of girls, leading to
the over-presentation of boys at a secondary or tertiary medical center.

As shown in figure 1 there is a remarkable shift in the 4 categories of treatment outcome
between follow up at one versus two vears. Analysis of the results show that this shift is mainly
due to the transition of patients from successful treated patients (categorv 1) to unsuccessful
treated children not using laxatives (category 3). This suggests that successfully treated children
who relapse do not restart the use of laxatives. Therefore, it seems important to continue
frequent follow up visits at least for one year after successful treatment, to prevent or treat a
possible relapse with laxatives.

Analyzing the total group by biological age, no increase in success rate was observed
during puberty. After the age of 16 vears, no apparent changes occurred leaving circa 30% of
children unsuccessfully treated from which 65% does neither take any medical treatment nor visit
a physician. They are often tired of taking medical therapy for long periods without any result.
Thus, the onset of puberty is not accompanied by a spontancous disappearance of symptoms of
constipation.

It is clear from quality of life studies in children and voung adults with fecal incontinence
as result of Hirschsprung’s disease or anorectal malformations that the involuntary loss of feces
has a major negative impact on the psycho-social functioning of these children ""'*,

We identified two negative prognostic factors for success; age of onset and presence of
encopresis. The observed negative relation between an early age of onset and treatment success is
in accordance with a previous study . It suggests a primarily organic underlying
pathophysiological mechanism in these voung children in contrast with children who have shown
normal defecation for many years before experiencing symptoms of constipation. In contrast, the
duration of symptoms before intake does not have a prognostic value.

The other negative prognostic factor implies that children with encopresis are more
difficult to treat. In the majority this is the result of a large rectal scybalus (due to stool
withholding or primary rectal dysfunction) leading to frequent soiling episodes. It underscores
the need of rigorous and long-lasting laxative treatment and if necessary enema’s to prevent rectal
re-accurnulation of feces.

Although other follow-up studies have been performed &'+

comparison is difficult, as
many of them have disadvantages such as using a cross-sectional instead of a longitudinal follow-
up method, low follow-up percentages (40 — 74%), small number of patients (32 — 137 patients)
or undlear inclusion criteria ',

The advantages of this study are the uniform inclusion criteria and prospective data
collection and the high percentage of follow-up (96%), excluding a possible bias in the studied
population. A possible draw back is that the therapeutic regimen in the initial 6-8 weeks of
treatment was not uniform, due to the participation in different trials. Nevertheless the basic

therapeutic regime was the same in all studies. %'
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In conclusion, successful treatment was achieved in 3 out of 4 children with chronic

constipation, but relapses occur frequently. The large percentage of relapse during the first year

of initial successful treatment stresses the importance of intensive follow-up. Constipation was

still present in a substantial proportion (30%) of children after puberty.
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