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INTRODUCTION

Bladder and bowel dysfunction (BBD) is present when there 
is co-occurrence of  lower urinary tract symptoms (LUTS) and 
functional constipation (FC)(1). Approximately 50% of  children 
who seek medical attention because of  LUTS have FC at the 
moment of  consultation(1). This is confirmed by a recent study 
proving that the presence of  FC in children raised in 6.8 times 
the likelihoods of  them to also present with LUTS(2). Although 
BBD is a complex clinical condition because of  its symptoms and 
its association with psychosocial problems, its physiopathology 
is yet to be clarified(3).

BBD can result from pelvic organs cross-sensitization; when 
pathological stimuli from neighboring pelvic organs lead to altered 
bladder functioning as urinary urgency and dysfunctional void-
ing(3). The common innervation and the common embryological 
origin of both organs, bladder and rectum, and their anatomical 
proximity can explain their cross-talk(3). Furthermore, those chil-
dren presenting with FC have an increased prevalence of urgency 
and urinary incontinence, lower urinary tract infections, enuresis 
and Vesicoureteral Reflux (VUR)(4). Also, FC treatment in those 
children resulted in partial or complete improvement of LUTS(4).

Many studies have demonstrated the influence of genetic and 
environmental factors over LUTS, such as enuresis(5). Actually, we 
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have demonstrated LUTS family association between mothers and 
children previously(6). However, the role of FC in the analysis was 
not evaluated, and the influence of family history in the develop-
ment of BBD is yet to be determined(6,7).

Therefore, a population-based study using validated diagnostic 
criteria can result in relevant information about family history of 
BBD, isolated LUTS (LUTS without FC) and isolated FC (FC 
without LUTS). The objective of the present study is to evaluate 
the family association between mothers and children for BBD, 
isolated LUTS and isolated FC.

METHODS

This is a cross-sectional study conducted in a Brazilian city 
from October 2016 to April 2017. Data collection was carried out in 
public squares and parks. Mothers were approached one by one ran-
domly at collection points of different social-economic levels. We 
asked them to participate voluntarily through a self-administered 
questionnaire after signing the informed consent. The study was 
submitted to the Ethics Committee and obtained approval under 
the reference of CAAE 51086715.4.0000.5544.

Previously trained physicians and medical students conducted 
the study. The self-reported questionnaires were easy to understand, 
and there was no need for the questions to be read out loud, ensur-
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ing privacy. Mothers went to a quieter and more private location 
of  the square or park to answer the questionnaires which were 
answered in about 15 minutes. 

Inclusion criteria were children aged 5-14 years-old whose 
mothers lived with them and agreed to participate. Our exclusion 
criteria were (1) illiterate mothers, once questionnaires were self-
administered, (2) children and mothers with neurological conditions 
or urinary tract or gastrointestinal malformations that could affect 
correct bladder functioning, and (3) mothers who did not answer 
the forms completely.

Questionnaires contained social-demographic information: 
mothers’ education level, children’s age, gender and ethnicity and 
whether the child attended a private or a public school. It also 
contained Dysfunctional Voiding Scoring System (DVSS) for 
children’s LUTS whereas mothers’ were asked through Interna-
tional Consultation on Incontinence Questionnaire – Overactive 
Bladder (ICIQ-OAB). ROME IV criteria (children’s and adults’) 
evaluated FC symptoms. All questionnaires were validated for the 
language in use(8-11).

DVSS contains ten questions including nine items concerning 
clinical symptoms and one item about psychosocial stress(8). In 
questions one to nine, numerical answers were taken based on a 
Likert scale with scores from 0–3 according to the presence and 
severity of symptoms(8). In the 10th item, no stressful events in the 
child’s life meant zero points and three points if  they were present(8). 
Children were considered with LUTS when urinary symptoms 
were present at least one or two times a week: score one at items 
1,2,5,6,7,8 and 9 of DVSS(8). Items 3 and 4 were not used to define 
LUTS because they refer to bowel symptoms(8). The 10th item 
also was kept out of the analysis because it refers to psychosocial 
symptoms(8).

ICIQ-OAB contains four questions about daily urinary fre-
quency, nocturia, urinary urgency and urinary incontinence(9). 
Answers were scored from 0–4 in a Likert scale also according to 
the presence and severity of symptoms(9). Mothers were positive 
for urinary urgency or urinary incontinence when presented them 
at least “sometimes” (score two)(9). Nocturia was defined as at 
least two micturitions at night (score two). Increased daily urinary 
frequency happened when mothers had nine or more micturitions 
a day (score two)(9). Mothers with LUTS had either nocturia or 
urgency or incontinence or increased daily urinary frequency(9).

ROME IV criteria, adults’ and children’s, contain six questions 
adapted to each version(10,11). Child/Adolescent ROME IV criteria 
are: (1) Two or fewer defecations in the toilet per week; (2) At least 
one episode of fecal incontinence per week; (3) History of retentive 
posturing or excessive volitional retention; (4) History of painful 
or hard bowel movements; (5) Presence of a large fecal mass in the 
rectum; (6) History of large diameter stools which may obstruct 
the toilet(10). Children were constipated when they presented at least 
two positive criteria(10).

Adults’ ROME IV criteria are: (1) Straining during at least 
25% of defecations; (2) Lumpy or hard stools in at least 25% of 
defecations (3) Sensation of incomplete evacuation for at least 25% 
of  defecations (4) Sensation of  anorectal obstruction/blockage 
for at least 25% of defecations (5) Manual maneuvers to facilitate 
at least 25% of defecations (6) Fewer than three defecations per 
week(11). Mothers were constipated when they presented at least 
two positive criteria(11).

According to those urinary and intestinal symptom definitions, 
we established the following groups: 

•	 FC: as the group of individuals we disregarded the presence 
or the absence of LUTS; 

•	 LUTS: as the group of those we disregarded the presence or 
the absence of FC;

•	 Isolated LUTS: when urinary symptoms were present in the 
absence of constipation;

•	 Isolated FC: when constipation was present in the absence 
of LUTS;

•	 BBD: when there was the co-occurrence of LUTS and FC.

Statistical analysis
We used SPSS 20.0 version for statistical analysis. The normal-

ity of numerical variables was evaluated using descriptive statistics, 
graphics analysis, and the Kolmogorov-Smirnov test. Numerical 
variables (mothers’ and children’s ages) were expressed as mean 
and standard deviation. Categorical variables (social-demographic 
variables, LUTS, FC, isolated LUTS, isolated FC, and BBD) were 
described as absolute numbers and proportions.

For the sample size calculation, we estimated a BBD prevalence 
of 10% in children(2). In mothers, a higher number of FC is expected 
in comparison to children’s population(11); therefore, we estimated 
the prevalence of BBD no greater than 20%. It was necessary to 
estimate this percentage since there are few studies concerning BBD 
in adults. Then, to attain a power of 80% and a 95% confidence 
level, we needed a sample of, at least, 216 children and 384 mothers.

To analyze the association between numerical variables (moth-
ers’ and children’s ages) and BBD in children we used t-student test. 
Pearson chi-square test was used to calculate the association be-
tween categorical variables: social-demographic variables and BBD 
in children; isolated FC in mothers and isolated FC in children; 
isolated LUTS in mothers and isolated LUTS in children; BBD in 
mothers, isolated LUTS in mothers and isolated FC in mothers 
and BBD in children. Associations were significant when P<0.05.

Afterward, all social-demographic variables and mothers’ clini-
cal characteristics (isolated LUTS, isolated FC, and BBD) were 
inserted into a logistic regression model in which BBD in children 
was the dependent variable as we tried to adjust for confounding 
variables. LUTS in mothers and FC in mothers were not inserted 
in this model because BBD in mothers is strongly correlated to 
them. It would interfere in the integrity of the results if  they were 
all together in this analysis.

RESULTS

We interviewed 526 mothers and 526 children, but only 441 
mother-child pairs presented their questionnaires fully answered. 
Children’s mean age was 9.1±2.7 years-old whereas mothers’ was 
35.7±6.1 years-old. The mean ages did not differ significantly 
between groups of  children with and without BBD, P=0.80 for 
children’s mean age and P=0.80 for mothers’ mean age. The study 
population is described in TABLE 1.

LUTS were present in 190 (43.1%) children and 170 (38.5%) 
mothers while FC was present in 86 (19.5%) children and 152 
(34.5%) mothers. Isolated FC was observed in 35 (7.9%) children 
and 74 (16.8%) mothers whereas isolated LUTS were found in 139 
(31.5%) children and 92 (20.9%) mothers. The co-occurrence of FC 
and LUTS, known as BBD, was present in 51 (11.6%) children and 
78 (17.7%) mothers.

There was a positive association between mothers and children 
with LUTS; mothers with LUTS had 1.6 times more chance to 
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have children with the same condition (OR 1.6 CI 95% 1.0–2.3, 
P=0.00). FC in mothers was also associated with FC in children; 
they had three times more chance to have children with FC (OR 3.0 
CI 95% 1.9–4.95, P=0.00). Both analyses disregarded individuals 
with and without BBD.

Mothers with isolated FC had more children with isolated FC, 
P=0.003 (TABLE 2), although there was no association between 
mothers and children with isolated LUTS (TABLE 3), P=0.31. 
Also, mothers with BBD raised in 4.8-fold the chance of their chil-
dren to have BBD (OR=4.8 IC 95% 2.6–9.6, P=0.000) (TABLE 4). 
Isolated FC and isolated LUTS in mothers weren’t associated to 
BBD in children (OR=0.9 IC 95% 0.4–2.00, P=0.83, and OR=0.6 
IC 95% 0.2–1.3, P=0.16, respectively) (TABLE 4).

In multivariate analysis, BBD in mothers was the only inde-
pendent factor associated with BBD in children (OR=5.4 IC 95% 
2.5–11.6, P=0.00).

DISCUSSION

This study aimed to evaluate the role of FC in the family as-
sociation of  LUTS, so we separated mothers and children with 
BBD, isolated FC, and isolated LUTS. We found positive associa-
tions between mothers and children with LUTS and between those 
with FC, groups in which we did not separate individuals with and 
without BBD. However, we only observed a positive association 
between mothers and children with isolated FC, but not with iso-
lated LUTS. Also, mothers with BBD increased independently in 
5.4-fold the chances of their children to have BBD.

A recent study from our research group showed a positive as-
sociation of LUTS between mothers and children, although we did 
not evaluate the role of FC in that analysis(6,7). Mothers with LUTS 
had 2.5 more chance to have children with LUTS while mothers 
with Overactive Bladder (OAB) had 2.8 more chance to have chil-

TABLE 1. Social-demographic characteristics of children (n=441) according to the presence of bladder and bowel dysfunction.

Variables
Children with BBD 

CI 95%
Children without BBD 

CI 95% P-value
n (%) n (%)

Gender
   Feminine 216 (55.5) 50.6–60.4 33 (63.5) 49.8–75.7 0.28
   Masculine 173 (44.5) 39.6–49.4 19 (36.5) 24.3–50.2 0.28
Ethnicity
   White 75 (19.3) 15.6–23.4 10 (19.2) 10.2–31.6 0.99
   Afro-American 102 (26.2) 22.0–30.8 13 (25.0) 14.7–38.0 0.85
   Brown 199 (51.2) 46.2–56.1 24 (46.2) 33.0–59.7 0.50
   Indigene 13 (3.3) 1.9–5.5 5 (9.6) 3.6–20.0 0.05
School attended
   Public 165 (42.4) 37.6–47.4 23 (44.2) 31.2–57.9 0.80
   Private 224 (57.6) 52.6–62.4 29 (55.8) 42.1–68-8 0.80
Mothers’ education level
   ≤ High school 247 (63.5) 58.6–68.2 33 (63.5) 49.8–75.7 0.99
   ≥ Higher education 142 (36.5) 31.8–41.4 19 (36.5) 24.3–50.2 0.99

BBD: bladder and bowell dysfunction; CI: confidence interval.

TABLE 4. Frequency of children with and without bladder and bowel dysfunction according to mother’s clinical characteristics.

Mothers

BBD n (%) Isolated FC n (%) Isolated LUTS n (%)

with without P-value with without P-value with without P-value

Children with BBD 23 (29.5) 29 (8) 0.00 8 (10.8) 44 (12) 0.83 7 (7.6) 45 (12.9) 0.16

Children without BBD 55 (70.5) 334 (92) 66 (89.2) 323 (88) 85 (92.4) 304 (87.1)

BBD: bowel and bladder dysfunction; Isolated FC: FC without LUTS; Isolated LUTS: LUTS without FC.

TABLE 2. Univariate analysis of isolated functional constipation between 
mothers and children.

Variables

Mothers 
with 

isolated FC

Mothers 
without 

isolated FC OR CI 95% P-value

n (%) n (%)

Children with 
isolated FC 12 (16.2) 22 (6) 3.0 1.4–6.4 0.003

Children 
without 
isolated FC

62 (83.8) 345 (94)

Isolated FC: FC without LUTS; OR: odds ratio; CI: confidence interval.

TABLE 3. Univariate analysis of isolated lower urinary tract symptom 
between mothers and children.

Variables

Mothers 
with 

isolated 
LUTS

Mothers 
without 
isolated 
LUTS

OR CI 95% P-value

n (%) n (%)
Children with 
isolated LUTS 33 (35.9) 108 (30.9)

1.25 0.8–2.0 0.31Children 
without 
isolated LUTS

59 (64.1) 241 (69.1)

Isolated LUTS: LUTS without FC; OR: odds ratio; CI: confidence interval.
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dren with OAB(6). The present study, though, failed to encounter 
an association of isolated LUTS between mothers and children.

Other trial found that maternal urinary incontinence (UI) 
increased in 2.28 the likelihoods of  their children to also have 
UI, whereas UI in fathers increased in 9.1 the likelihoods of their 
children to develop the same condition(12). Likewise, children with 
a family history of enuresis also present with an increased risk of 
developing this dysfunction, mainly if  both of their parents have 
a history of  enuresis(5). However, it is common knowledge that 
environmental influences can trigger LUTS in children(5,6).

These findings suggest an interaction between hereditary and 
environmental factors in the development of  LUTS(13,14). Most 
studies, though, have failed to determine gene loci related to 
Lower Urinary Tract Dysfunction (LUTD)(15). One paper found 
an association between a polymorphism in the Arg allele of  the 
β-adrenoreceptor (β3-AR) gene and an increased susceptibility in 
developing OAB(15). Studies involving twins demonstrated that uri-
nary incontinence, increased or decreased daily urinary frequency 
and nocturia were LUTS with the strongest hereditary behavior(16,17). 
OAB and urinary urgency were the ones most associated with en-
vironmental influences(16,17). Therefore, the Hereditary Component 
of LUTS remains uncertain.

Functional Gastrointestinal Disorders (FGID) also seem to 
suffer from genetic and environmental influences(7,18). Individuals 
with constipated first-degree relatives have an increased chance 
of being constipated(7). Chances are even higher if  there are more 
than one case in family(7). Children whose mothers report hard 
stools, encopresis and abdominal pain have more chances of also 
reporting the same symptomatology(18). Furthermore, IBS which 
FC is one of its main clinical manifestations is commonly known 
to aggregate in families and affect multiple generations.

As it is for LUTD, the influence of genetic components over FC 
remains uncertain, and few studies tried to identify related genes, 
the majority of them with negative results(22). A recent paper dem-
onstrated lower serum motilin levels in constipated children and it 
was also possible to associate those serum levels of this hormone 
to the Bristol stool scale(23). Other study compared the colonic epi-
thelium of non-constipated individuals with those of patients with 
refractory constipation(24). Lower numbers of  Cajal cells, higher 
numbers of macrophages and reduced miRNA-128 expression were 
found in the colonic specimens from the constipated patients(24). 
miRNA-128 regulates macrophages recruitment, and macrophages 
can cause Cajal cells death(24). Therefore, genetics may influence 
the development of gastrointestinal disorders, including FC(18-25).

Despite all the recent findings, genetic factors cannot be the only 
responsible for these dysfunctions (gastrointestinal and urinary)(13). 
Environmental influences as psychosocial stress, dietary intake, his-
tory of infections and individual microflora may also be related to 
BBD, isolated FC and isolated LUTS(13). They might be responsible 
for the phenotypic expression of a common genotype(25-29).

The interaction between genetic and hereditary factors could 
explain our findings. The existence of  genetic mutations would 
make those individuals affected by them more susceptible to these 
functional disorders (gastrointestinal and urinary). Then, the 
environment to which they would be exposed would help later to 
determine different clinical manifestations that exist (epigenetic). 
BBD and FC could be two manifestations of a common genetic 
mutation. We observed that BBD in mothers is an independent 
factor associated with BBD in children. Also, isolated FC in moth-
ers was associated with isolated FC in children. Genetic influences 
over LUTS are yet to be explained.

As a limitation, this study collected only mothers’ opinion 
about children’s urinary and intestinal symptoms, which could 
lead to overemphasized or minimized data. However, the age range 
included here are mainly of children and pre-adolescents, ages in 
which the family still plays a significant role in their lives(30). So, 
we believe that most children reported their urinary or gastro-
intestinal symptoms to their mothers(30). Also, little evidence is 
available concerning BBD in children and adults; therefore, it is 
complicated to infer direct comparisons with the results found in 
this study. Most information came indirectly from studies about 
FC only or LUTS only.

CONCLUSION

BBD in mothers was an independent factor associated with 
BBD in children. Therefore, family history of  BBD should be 
investigated routinely in pediatric care.
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