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Objective: To evaluate the correlation between constipation and lower urinary tract
dysfunction (LUTD) and nocturnal enuresis in a population-based study.

Material and methods: This is a cross-sectional study. The criteria for inclusion were
children and adolescents of between 5 and 17 years and who agreed to sign the
informed consent form. The study excluded students with neurological problems or who
had documented abnormalities of the urinary tract. To identify the presence and severity
of LUTD, we used the Voiding Dysfunction Symptom Score (DVSS). To evaluate the
presence of constipation, Rome Il questionnaire was used.

Results: We interviewed 829 children and adolescents, of which 416 (50.18%) were
male. The mean (SD) age was 9.1 (£2.9) years. The overall prevalence of LUTD was
9.1%, predominantly in girls (15 versus 3.1%, p < 0.001). Constipation was found in
9.4% of boys and 12.4% of girls (p = 0.169). Constipated children were 6.8 times more
likely to have LUTD than those not constipated (p < 0.001, coefficient and correlation
of 0.411). Constipation was found in 8.2% of children without LUTD and in 35.2% of
children with LUTD. We performed multivariate analysis to identify urinary symptoms that
are independent predictors of the presence of constipation. The presence of infrequent
urination (p = 0.004) and holding maneuvers (p < 0.001) were independent predictors.
[t was noted also noted that constipated children, according to the Rome Il criteria,
possess a worse DVSS (p < 0.001). Regarding the presence of nocturnal enuresis,
12.6% of children and adolescents had constipation in association with this symptom.
However, this relationship was not statistically significant (p = 0.483).

Conclusion: Constipated children were 6.8 times more likely to have LUTD than those
not constipated. Among the urinary symptoms, infrequent voiding and holding maneu-
vers are independent factors of urinary expressions in constipated children. Children
with more severe constipation have more prominent urinary symptoms. The presence of
enuresis was not associated with constipation.
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INTRODUCTION

Constipation accounts for about 3-5% of consultations in pedi-
atrics and up to 25% of consultations in pediatric gastroenterol-
ogy (1). During childhood, one-third of children relate having
had constipation at some time, most of whom had functional
constipation (2). The presence of lower urinary tract dysfunction
(LUTD) is a major cause of medical visits to pediatric urologists,
accounting for up to 40% of cases (3). Its prevalence is around
2-25% of the population, varying with the intensity of symptoms
measured (4).

The anatomical proximity between rectum and bladder and
the innervation in common between the two structures may jus-
tify the association between constipation and LUTD (5), which is
called bladder bowel dysfunction (BBD) (6). Children with BBD
are more likely to develop emotional problems such as insecurity,
anxiety, and low self-esteem, as well as behavioral problems (7).

Recently, Veiga et al. (8) demonstrated that constipation is
associated not only with dysfunctional urination but also overac-
tive bladder (OAB). In this study, 54.9% of children with OAB
had constipation, in addition to being almost three times more
likely to develop constipation than children without OAB. Some
authors have demonstrated that children with dysfunctional
voiding tend to have functional constipation, whereas children
with OAB tend to have functional non-retentive fecal inconti-
nence (9). Therefore, in approaching the child, it is essential that
both disorders are investigated and treated.

The association between enuresis and constipation is also well
established and known. In a study involving 30 enuretic children,
Hogdes and Anthony (10) showed that 80% of them were also
constipated and that these obtained significant resolution of
their enuretic problem with laxative therapy. This association,
however, needs further clarification preferably a population- or
community-based study.

In spite of BBD being well described, to the best of our knowl-
edge, there are no population-based studies to assess in detail
the association between symptoms of constipation and lower
urinary tract symptoms (LUTS). The term BBD is too generic:
due to the large spectrum of LUTS presentation, the severity of
urinary symptoms and constipation, different types of association
between specific urinary and fecal symptoms could be found. In
other words, constipation could be associated with more retentive
symptoms such aslow voiding frequency and children with a more
severe constipation could present a more severe LUTS. Thus, this
study aims to evaluate the correlation between constipation and
LUTS and nocturnal enuresis in a population analysis.

MATERIALS AND METHODS

This is a cross-sectional study conducted in two Brazilian cities
with a combined population of about 4 million. Data collection
was carried out in public places from May to July 2015. The
criteria for inclusion were children and adolescents of between
5 and 17 years who agreed to sign the informed consent form.
Individuals who happened to pass by the collection points were
approached at random and invited to participate. The study
excluded individuals with neurological problems or who had

documented abnormalities of the urinary tract. The study was
submitted to the ethics committee of our institution and obtained
approval for its implementation.

To identify the presence and severity of LUTD, we used the
Voiding Dysfunction Symptom Score (DVSS), modified, and
validated for the language in use (11, 12). This questionnaire con-
tains 10 questions, of which 9 are related to clinical symptoms and
1 is related to environmental factors (social and family problems).
For questions 1-9, numerical answers were taken, according to
the Likert scale with scores from 0 to 3 based on the presence
and severity of symptoms. For question 10, a score of 0 was given
if there were no events related to stress or 3 if these were present.
Girls with six or more points and boys nine or more points were
considered to have LUTD.

The presence of urinary symptoms more than 1-2 times per
week (score 1) was considered positive for each distinct question
of the DVSS. Children who had urgency at least 1-2 times per
week were considered to have an OAB. In order to investigate the
presence of nocturnal enuresis, the children were asked whether
or not they had experienced bedwetting events. The bedwetting
episodes were subdivided into two categories: children who had
less than three bedwetting events in a week and children who had
more than three bedwetting episodes per week.

To evaluate the presence of constipation, we applied the
Rome III child questionnaire, for ages 4-18 years. Participants
who responded positively to two out of the six questions were
considered constipated (13).

Statistical Analysis

SPSS version 20.0 was used for statistical analysis. Numerical
variables of age and score values were expressed as mean and SD
or median and interquartile range (IQ). The variables included
for analysis were age, gender, presence of enuresis, the DVSS, and
Rome III scores. The age variable was divided into two groups:
<9 and >10 years.

To perform the sample calculation, we estimated LUTD preva-
lence at 10% and accepted a difference of 3%, with 95% confidence
level and requiring at least 385 participants in the survey.

Non-parametric variables of DVSS and Rome III scores
were compared using the Spearman correlation, with p < 0.05
considered significant. We performed a univariate analysis with
chi-square test to compare proportions, with variables having
p < 0.05 considered significant, in order to test the association
between constipation and the variables of nocturnal enuresis and
LUTD. We adopted the manual procedure for the insertion and
removal of variables.

RESULTS

We interviewed 829 children and adolescents, of which 416
(50.18%) were male. The mean (SD) age was 9.1 (+2.9) years,
with a median of 9 (7-11) years.

The median score of the DVSS was 2 with IQ from 0 to 4 (range
0-18). According to the DVSS, the overall prevalence of LUTD
was 9.1%, predominantly in girls (15 versus 3.1%, p < 0.001).
Constipation was found in 9.4% of boys and 12.4% of girls
(p = 0.169).
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FIGURE 1 | Spearman correlation between DVSS score (disregarding questions related to intestinal rhythm) and Rome lll criteria. R = 0.260 linear.

A positive correlation was found between constipation and
LUTD (Figure 1, p < 0.001, coefficient and correlation of 0.411).
Constipated children were 6.8 times more likely to have LUTD
than those not constipated (Table 1). Constipation was found in
8.2% of children without LUTD and in 35.2% of children with
LUTD (p < 0.001, Table 1). However, 92.8% of non-constipated
children did not have LUTD.

Table 2 shows the relationship between constipated and non-
constipated children according to responses on urinary issues in
the DVSS. It may be noted that urinary incontinence, infrequent
voiding, holding maneuvers, urinary urgency, dysuria, and
stressful event, respectively, were associated with the presence
of constipation. We performed multivariate analysis (Table 3) to
identify urinary symptoms that are independent predictors of the
presence of constipation. The presence of infrequent urination
(p = 0.004) and holding maneuvers (p = 0.000) were the only
independent predictors.

The final score of the DVSS, after eliminating questions
about intestinal rhythm, which compares constipated and non-
constipated children, is described in Table 4. It is noted that
constipated children, according to the Rome III criteria, possess
a worse DVSS (p < 0.001).

Regarding the presence of nocturnal enuresis, 12.6% of
children and adolescents had constipation in association with

TABLE 1 | Relationship between constipation and the presence of LUTD.

Without With p Value OR Cl (95%)
LUTD LUTD
Not constipated 698 (92.8%) 38 (8.2%) 0.000 6.78 3.83-12.00
Constipated 65 (64.8%) 24 (35.2%)
Total 763 62

this symptom (Table 5). However, this relationship was not sta-
tistically significant (p = 0.483). Still, 89.8% of non-constipated
children were not enuretic, as well.

DISCUSSION

Our study shows that LUTD is associated with constipation
in children. Although this association is well reported in the
literature, there are surprisingly few studies on this topic
with population samples. In our sample, 27% of constipated
children have LUTD, with a 6.782 times greater chance of
having voiding dysfunction compared with those who are not
constipated.

One study has shown that 6.3% of school-age children have
daytime urinary incontinence (14) and that some risk factors may
be attributed to daytime urinary incontinence such as encopresis,
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TABLE 2 | Presence of urinary symptoms, according to DVSS in constipated and non-constipated children.

Without constipation With constipation Total p Value OR Cl (95%)
Had they had wet underwear during the day?
No 636 (88.8%) 80 (11.2%) 716 0.629 0.849 0.437-1.649
Yes 108 (90.4%) 11 (9.6%) 114
When wet, is the underwear soaked?
No 688 (89.7%) 79 (10.3%) 767 0.033 2.049 1.048-4.007
Yes 51 (81%) 12 (19%) 63
How often do bathroom visits occur only 1 or 2 times in a day?
No 701 (90.6%) 73 (9.4%) 774 0.000 4.549 2.470-8.375
Yes 38 (67.9%) 18 (32.1%) 56
Does your child try to hold in the pee by crossing legs, squatting, or “dancing”?
No 561 (92.4%) 46 (7.6%) 607 0.000 3.083 1.977-4.807
Yes 178 (79.8%) 45 (20.2%) 223
When they have to pee, do they have to get to the bathroom quickly?
No 620 (90.1%) 68 (9.9%) 688 0.028 1.762 1.056-2.940
Yes 119 (83.8%) 23 (16.2%) 142
Do they need to push to pee?
No 733 (89.2%) 89 (10.8%) 822 0.202 2.745 0.546-13.808
Yes 6 (75%) 2 (25%) 8
Do they feel pain when they pee?
No 724 (89.8%) 82 (10.2%) 806 0.000 5.298 2.248-12.486
Yes 15 (62.5%) 9 (37.5%) 24
Have they experienced any stressful situation?
No 636 (90.1%) 70 (9.9%) 706 0.037 1.764 1.029-3.024
Yes 108 (83.7%) 20 (16.3%) 128

TABLE 3 | Multivariate analysis of urinary symptoms present in constipated
children.

Variable OR P CI (95%)
How often do bathroom visits occur only 1.577 0.004 (1.156-2.152)
1 or 2 times in a day?

Does your child try to hold in the pee by 1.594 0.000 (1.274-1.994)
crossing legs, squatting, or “dancing”?

Constant 0.071 0.000

Muiltivariate analysis; LUTS, lower urinary tract symptoms.

TABLE 4 | Final score obtained in DVSS, without constipation questions,
for constipated and non-constipated children.

DVSS points  Non-constipated Constipated Total p Value
0 392 (53.0%) 21 (23.3%) 413 (100%) 0.000
1-4 277 (37.5%) 45 (50.0%) 322 (100%)

5-8 54 (7.3%) 16 (17.8%) 70 (100%)

9-14 16 (2.2%) 8(8.9%) 24 (100%)

Total 739 (100%) 90(100%) 829

TABLE 5 | Correlation between constipation and nocturnal enuresis.

Without With p Value OR Cl (95%)
nocturnal nocturnal
enuresis enuresis
Not constipated 651 (89.8%) 74 (10.2%) 0.483 127 0.647-2.504
Constipated 76 (87.4%) 11 (12.6%)
Total 727 85

nocturnal enuresis, and social concerns (15). As for constipation,
a systematic review study (16) has shown that the prevalence
of constipation among children ranged between 0.7 and 29.6%,

with a median of 12%. Another study has reported that 36% of
Brazilian children in public schools are constipated, with no dif-
ferences among boys and girls (17).

In order to determine the prevalence of dysfunctional voiding
symptoms and abnormal bowel habits, Chung et al. (18) found
in their study that the prevalence of both abnormal voiding and
bowel habits is 46.4 and 31.3%, respectively, among Korean chil-
dren on a nationwide basis. Curiously, 18.4% of Korean children
had both abnormal voiding and bowel habits. Only, 5.6% of
children had nocturnal enuresis.

Surprisingly, although the relationship between constipation
and LUT dysfunction is well established and well known, few
articles address this issue. Those who have addressed the issue
have only used convenience samples and additionally have not
used a Rome III criteria questionnaire to evaluate the degree of
constipation.

The study by Hadjizadeh and colleagues (19) classifies a
convenience sample of children with functional constipation in
which modified DVSS is applied (without the questions related
to constipation). It found that 63.5% of constipated children had
voiding dysfunction according to the DVSS. However, Rome III
criteria were not used to determine the presence of constipation
in the children studied. Bolat and colleagues (20) conducted a
population-based study in Turkey in order to identify risk fac-
tors associated with daytime urinary incontinence. They applied
DVSS to obtain the information relating to urinary and bowel
habits of children, noting that constipated children are 2.6 times
more likely to have daytime urinary incontinence. In that study,
the Rome III criteria were not used.

It is important to use the criteria of Rome III to diagnose
constipation in children, given the objective of standardizing the
definitions of gastrointestinal disorders such as constipation (21).
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The application of this criterion in population samples is observed
in the literature (22, 23), and yet there are few studies employing
the Rome III criteria in correlation studies with LUTD.

One important finding in our study, which to the best of
our knowledge has not been reported in the literature, was that
children with more severe constipation symptoms had more
intense urinary symptoms. Koff et al. (6) showed that voiding
and defecatory symptoms, such as infrequent urination and fecal
retention, are associated with vesicoureteral reflux and urinary
tract infection, suggesting a worse clinical picture when BBD
is active. However, when diagnosing constipation and LUTD
by using the Rome III and DVSS, as was done in our study,
it is possible to measure the impact of constipation on LUTS.

Although the relationship between LUTD and constipation is
well known, the most common urinary symptoms in constipated
children were not well elucidated until now. BBD, according to
ICCS, is defined as a combination of functional bladder and
bowel disturbances (24). The definition, however, does not
embrace the whole spectrum of LUT dysfunction. We know that
LUT dysfunction presentation is diverse, and each symptom may
suggest various meanings. Our study shows that symptoms which
represent delaying of micturition such as holding maneuvers and
reducing the number of micturitions per day are independently
associated with constipation. The degree of continence required
to control urination and defecation depends on the proper use
of the striated musculature of adjacent structures as well as the
perception of stimuli coming from both the bladder (25) and the
rectum. The relationship between the concomitant establishment
of LUTD and constipation can be explained by considering the
innervation of the structures involved in urinary and digestive
tracts of the sacral region. Once the bladder and rectum have a
common embryological origin, the motor neurons responsible
for the innervation of these structures come from the existing
nerve endings in S2 and S4. Furthermore, the external sphincters,
both anal and urethral, also have common innervation via the
pudendal nerve (26). Other explanations for the emergence of
BBD include contraction of the anal sphincter during defecatory
urgency may cause contraction of the urethral sphincter and
reflexively inhibit bladder function; the reverse can also hap-
pen with contraction of the urethral sphincter during urinary
urgency, inhibiting the defecatory function; a rectum full of feces
can itself alter bladder function (27).

Loening-Baucke (28) demonstrated in a study that the
treatment of constipation can improve urinary symptoms and,
therefore, constipated children with voiding dysfunction have
fewer recurrent episodes of urinary tract infection. Moreover, it is
known that events that affect the child’s life, such as stress, trauma,
or change in routine, can be the cause of voluntary retention of
feces, accounting for the relationship between constipation and
stressful events (29). In our study, the association between stress-
ful events and constipation is apparent.
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