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Objective: To determine whether age of toilet training is associated with dysfunctional voiding
in children.

Materials and methods: We compared patients referred to the urologic clinics for voiding
dysfunction with age-matched controls without urinary complaints. Characteristics including
age and reason for toilet training, method of training, and encopresis or constipation were
compared between both groups.

Results: Initiation of toilet training prior to 24 months and later than 36 months of age were
associated with dysfunctional voiding. However, dysfunctional voiding due to late toilet training
was also associated with constipation.

Conclusion: Dysfunctional voiding may be due to delayed emptying of the bowel and bladder
by children. The symptoms of dysfunctional voiding are more common when toilet training
early, as immature children may be less likely to empty in a timely manner, or when training
late due to (or in association with) constipation.

Keywords: voiding dysfunction, constipation

Introduction

The majority of the evidence in the literature points to an association between later
toilet training and dysfunctional voiding. However, no clear hypothesis has been
put forth or tested as to why this would occur. Paradoxically, all our physiological
models point to the uninhibited voiding typical of infants in diapers as beneficial to
bladder development and compliance. In fact, it has been demonstrated that bladder
growth continues in infants up to the point of toilet training.! Conversely, models of
inhibited voiding (which mimic a toilet trained child delaying voiding), demonstrate
the development of bladder dysfunction and overactivity.? A possible explanation of
the discordance between the published studies and our physiological models is that
undiagnosed constipation plays a role in the higher incidence of dysfunctional void-
ing in children training late. We hypothesize that dysfunctional voiding is more likely
to develop in children trained early or children trained late due to (or in association
with) constipation.

Methods

The Wake Forest University School of Medicine Institutional Review Board approved
this case-control prospective study (IRB00013101 — October 12, 2010). Cases
consisted of children between the ages of 3 and 10 years old who presented to the
pediatric urology clinic over a 6-month period for treatment of dysfunctional voiding.
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Patients were considered to have dysfunctional voiding if
they presented with symptoms of non-neurogenic daytime
urinary incontinence, urinary frequency, and/or urgency.
Patients were considered to have constipation if they had any
of the following findings: encopresis, the Rome 3 criteria
for functional constipation, bowel movements consistent
with Bristol Stool scale types 1-2, grossly decreased level
of perception and increased tolerance to balloon insuffla-
tion in the presence of normal rectoanal relaxation on rectal
manometry, and/or radiographic evidence of rectal stool
(>3 cm transverse diameter). The control group included
children recruited from a general pediatric clinic and pedi-
atric emergency room in the same geographic area that did
not have a history of dysfunctional voiding. Patients with
anatomic malformations of the urinary tract, diabetes mel-
litus, proteinuria, or a history of neurological conditions
were excluded from the study.

For cases and controls, information was gathered via
questionnaire regarding age of child, sex, age of toilet
training, reason for initiation of training, use of timed
voiding as a training method, presence of day or night
incontinence, urgency, parent-reported constipation, and
encopresis. This research received no specific grant from
any funding agency in the public, commercial, or not-for-
profit sectors.

Pearson’s chi-squared test was used to compare categori-
cal variables, with a P-value of <0.05 considered statistically
significant. Nonparametric testing was used to compare
continuous data. Univariate nominal logistic regression
analysis was used to create odds ratios. Statistical analysis
was performed using JMP 9.0 (SAS Institute Inc., Cary,
NC, USA).

Results

A total of 112 patients were included in this study.
Table 1 demonstrates demographics associated with the
patient cohort. A total of 61 (54%) patients were male. The
majority of patients initiated toilet training between the ages
of 24 and 36 months. Overall, 38% (43) patients had parents
who reported a history of constipation, and 50 (45%) of
patients reported daytime wetting.

When grouping patients based on early, normal or late
training, a significantly larger proportion of patients in the
early and late groupings had complaints of daytime wetness
as compared with the normal group (P=0.004). In addition
to this, these patients also had higher rates of constipa-
tion than the normal group (P=0.002) (Table 2). Using a
univariate logistic regression analysis, patients who trained

Table I Demographics

Male sex (number of patients) 61 54%
Median age 7 years IQR 5-9
Median age of training initiation 24 months IQR 18-30
Timing of training

Before 24 months 38 34%

24-36 months 64 57%

After 36 months 10 9%
Daytime wetting 50 45%
Constipation 43 38%

Abbreviation: IQR, interquartile range.

early were 3.33 (95% confidence interval [CI] 1.43-7.95,
P=0.005) times more likely to complain of constipation than
the normal group. Patients who trained late also reported
more constipation than the normal group, with an OR of 7.00
(95% CI 1.73-35.76, P=0.0006). Early trainers had a 3.37-
times increased risk of daytime wetness (95% CI 1.48-7.95,
P=0.004) as compared with the normal group. This was
also found in patients who trained late (OR 5.13, 95% CI
1.28-25.77, P=0.020). Male sex (OR 1.03, P=0.92) and cur-
rent age (OR 1.22 per year increase in age, P=0.75) were not
associated with either daytime wetness or constipation.

Discussion
Many theories exist regarding the development of dysfunc-
tional elimination syndrome in children. A historical belief
was that a congenital urethral obstruction was the cause, and
urethral dilation was the standard therapy.® This presumed
congenital urethral abnormality was later determined to
actually be a dyssynergic contraction of the external sphinc-
ter, and the therapy of choice became pelvic floor physical
therapy.* Whether pelvic floor dyssynergia is congenital or
acquired is still up for debate.

Interestingly, most of the literature examining toilet train-
ing and dysfunctional elimination associate late training with

Table 2 Comparison of toilet training ages

Early (<24 Normal Late (>36 P-value
months) (24-36 months)
months)
Median age, 7 (4-9) 85 (5-10) 7(5-9) 0.62
years (IQR)
Male sex, 23 (60%) 31 (48%) 7 (70%) 0.28
n (%)
Daytime wetting, 23 (60%) 20 (31%) 7 (70%) 0.004
n (%)
Constipation 20 (52%) 16 (25%) 7 (70%) 0.002

Abbreviation: IQR, interquartile range.
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bladder overactivity, and therefore actually promote early
training as a possible preventative measure.’ !

This seems counterintuitive for several reasons. First,
anecdotally (and now we have demonstrated statistically)
many of our patients with dysfunctional elimination are
children who trained early and easily. The progressive bladder
growth in pretoilet-trained children (with increasing compli-
ance), which decreases abruptly at the age of toilet training,
also seems to imply that the infantile period of uninhibited
voiding in diapers is beneficial to bladder growth.! Another
example is the bladder in children with cerebral palsy, who
(if they have no sphincter dyssynergia) maintain an infantile
voiding pattern and progressive bladder growth.'" If unin-
hibited voiding leads to bladder growth, then the opposite
may lead to decreasing bladder growth and compliance.
We have numerous examples of inhibited or delayed void-
ing (such as posterior urethral valves), which lead to the
development of uninhibited bladder contractions, as well as
lower bladder capacity and compliance. Yet another example
is the neurogenic bladder that develops in myelodysplastic
patients.!>'* The volitional delaying of voiding strains the
bladder in much the same way as anatomic obstruction, which
results in decreasing compliance and uninhibited bladder
contractions — the hallmarks of the dysfunctional voiding.

Thus, early training with delayed emptying in children
may lead to dysfunctional elimination; however, the evidence
that late training is also associated with dysfunctional elimi-
nation has led some authors to hypothesize that a “magic
window” exists for toilet training around the age of 2 years
old.® How can this be explained?

It turns out that history may hold the answer. In the 1960s,
scientists began to document the presence of urinary symp-
toms in children with Hirschsprung’s disease.'” O’Regan
et al furthered this work with several groundbreaking stud-
ies linking rectal distention to bladder overactivity, with
excellent success in treating voiding dysfunction simply by
treating constipation.'¢"

Scientists also noticed a high incidence of abnormal anal
electromyograms in children with voiding dysfunction,?
and O’Regan et al'” demonstrated that in constipated chil-
dren there is a maintenance of rectal sphincter contraction
to maintain fecal continence causing concomitant urethral
sphincter contraction.

We speculate that late training is associated with dysfunc-
tional elimination because this population includes children
who were already constipated, and therefore their training
became more lengthy and difficult, but once trained led to
dysfunctional voiding symptoms.

Our results linking constipation with both early and
late populations with increased incidence of dysfunctional
voiding perhaps imply that constipation, and not the age
of training per se, is most important to the development of
voiding dysfunction in children.

These findings suggest an aggressive evaluation for
constipation in children with dysfunctional elimination,
using not only simple questions regarding the timing and
consistency of bowel movements, but also abdominal
radiographs or anorectal manometry to diagnose rectal
distention (even in cases without symptoms of func-
tional constipation).

Disclosure
The authors report no conflicts of interest in this work.
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