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Abstract

Objectives: Both Functional constipation and attention deficit hyperactivity disorder (ADHD) have a high prevalence among
children. The aim of this study was to determine the relationship between functional constipation and ADHD.

Materials and Methods: In this case-control study, 4-12-year-old children who were diagnosed with functional constipation were
included in the case group and children with no functional constipation were included in the control group. Diagnosis of functional
constipation was performed according to ROME I criteria. All participants were interviewed for ADHD using the Persian version
of Conners’ Parent Rating Scale (short form). Statistical analysis was performed by Chi-square test for investigating the relationship
between functional constipation and ADHD.

Results: A total of 100 children with functional constipation and 147 children without constipation were selected. Among the
functional constipation group, 27 (27%) had a high score for ADHD and among the group without functional constipation, 16
(10.0%) had a high score for ADHD. The odds ratio was 3.028 (95% confidence interval = 1.532-5.986; P value = 0.001). There
was no statistically significant relationship between constipation and ADHD considering the age and gender.

Conclusions: Functional constipation has a relationship with ADHD. The chance of having ADHD is 3 times higher in children
with functional constipation. Further studies, particularly cohort studies, are recommended to assess the incidence of ADHD
symptoms in infants with functional constipation in the future. Further studies on the possible pathophysiology of the digestive
system and bacterial intestinal flora, especially in early childhood and infancy, are suggested for investigating the development of
behavioral disorders and ADHD.
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Introduction

Functional  gastrointestinal ~ disorders are  very
commonplace in children. One of the most common
types of these disorders is functional constipation which
is characterized by infrequent and painful defecation.
This disorder can cause psychological complications
and physical stress in children and their families (1). The
mechanism of constipation in children is multifactorial
and has not yet been fully understood (2). In about
90% of patients referred for constipation, no specific
organic cause is found and therefore they are diagnosed
as functional constipation (3). Its prevalence in North
and South America is 10%-25% while in Europe, it
is 0.7-12%. In Asia, its prevalence is 0.5%-29.6% (4).
During breastfeeding, the prevalence of constipation
is between 0.5 and 39.3%, however, according to the
consensus of experts, its prevalence is estimated to be
approximately 15% (5). In adult population, constipation

is more common in women; however, data on the gender
differences in infants and children are unclear (6). Many
factors account for the differences in the prevalence of
constipation in children in different reports, which include
differences in the definition of constipation, age groups
included, or methodologies used (7). The most important
mechanism of developing functional constipation,
especially in young children, may be behavioral state and
fear of painful defecation (8). The stool stays in the rectum
and the mucosa of the rectum absorbs water, making the
stool too hard to excrete. Many children with previous
functional constipation have a positive family history of
functional constipation; therefore, genetic factors seem
to play a role. However, no specific mutations have so far
been discovered (8-13). The relationship between parental
child-rearing attitudes and functional constipation has
also been reported. Nutritional factors (inadequate intake
of dietary fiber, fruits, and vegetables, as well as cow’s milk
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Key Messages

»  Functional constipation is associated with ADHD in
children.

»  Prediction of ADHD from constipation during infancy may
be possible in future.

protein allergy), obesity, inactivity, living in war-affected
areas, low economic levels, and low parental education
levels have also been reported (14-17). Some psychological
factors such as physical and sexual abuse, anxiety, and
depression have been identified as contributing factors to
constipation (18). Attention deficit hyperactivity disorder
(ADHD) is one of the most common neurodevelopmental
and behavioral disorders in childhood which is
characterized by inattention, hyperactivity, impulsive
behaviors, and concentration difficulty (19). The
prevalence of this disorder is about 3%-10% in children
(20,21) and has increased since 2003 (19). The prevalence
of the disorder in school-aged children is 5%-12% (22).
Much research has been done on the etiology of ADHD
and the impact of various biological, environmental, and
psychological factors on the development of this disorder
has been discussed. Additionally, it has been established
that neuroanatomical and neurochemical systems are
involved in the development of this disorder (23). In
one study with a very large population (n=742939), the
prevalence of ADHD was estimated to be 4.4%, and the
prevalence of constipation was significantly higher in these
patients than in the healthy population (4.1% vs. 1.5%)
(24). The mechanism of the association between ADHD
and functional constipation has not yet been elucidated,
but certain issues such as sensory processing disorder
or lack of attention to sensory stimulation in ADHD
patients may interfere with the process of toilet training
in these children. These patients do not sit on the toilet
for an adequate period of time due to hyperactivity and
lack of concentration. In other words, the intestine does
not allow excretion with active peristalsis (25). Recently,
studies have suggested that intestinal bacterial flora can
cause gastrointestinal symptoms, such as constipation,
and that biochemical changes in the blood may be a cause
of hyperactivity syndrome.

Therefore, based on previous studies, we decided
to investigate the relationship between functional
constipation and ADHD given that early treatment of
each may be effective in controlling the other. However,
the main goal of our study is to examine the association
between functional constipation and the development
of hyperactivity. This study investigated the odds
of developing ADHD in children with functional
constipation compared with children without functional
constipation. In addition, sometimes the diagnosis of
ADHD in children is delayed until school-age, which
causes behavioral and learning problems. Therefore,

the symptoms of constipation in such children (if the
hypothesis is confirmed) can be an important warning for
ADHD.

Materials and Methods

In the present case-control study, the cases were children
with functional constipation and the controls were
children without functional constipation. The inclusion
criteria included being 4-12 years old, having clinical
symptoms of functional constipation based on ROME
III criteria, not having psychotic disorders, and having
parental consent to participate in the study. The exclusion
criteria included being under 4 years of age and over 12
years of age, having other gastrointestinal disorders, and
avoiding referral to a psychiatrist. The target population
consisted of children aged 4 to 12 years who referred to
the clinics of Shahid Rahimi and Madani educational
hospitals of Khorramabad city, west of Iran. All children
aged 4 to 12 years with functional constipation who
referred to the pediatric clinics during the year 2018
and the first half of the year 2019 were included as cases
if they fulfilled inclusion criteria and did not have the
exclusion criteria. The control group was also selected
from children of the same age group who did not have
functional constipation. Children or their parents were
given necessary explanations about the study and written
consent to participate in the study was obtained from them
before inclusion in the study. All children were evaluated
based on clinical symptoms of functional constipation
based on ROME III criteria. After recording demographic
characteristics including age and gender in pre-prepared
questionnaires, Conners’ Parent Rating Scale (attached
form) was completed by parents through an interview
with a psychiatrist. The minimum sample size was
estimated for both case and control groups according to
the following formula:

(p(A=p)+p, (- pz))(Zlig + Zl—ﬁ)2

n =n,=

(P, —p>)°

Considering P1 = 20%, P2 = 40%, type I error rate of
5%, and type II error rate of 20%, the sample size for each
group was estimated to be 79 people, and therefore, at least
a total of 160 individuals were considered to be enrolled in
the study.

Procedure

Both case (with functional constipation) and control
(without functional constipation) groups were randomly
selected from children referred to the pediatric
gastrointestinal clinic. Clinical and paraclinical data of
case and control groups were recorded in pre-prepared
data collection forms. Diagnosis of functional constipation
was made by a pediatric gastroenterologist based on a final
evaluation. The Conner’s Parent Rating Scale (short form)
was filled out for both groups. This questionnaire is used
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to measure ADHD (hyperactivity), which was reported to
have a reliability of 0.9 according to Conners in 1997 (26).
In the study of Alizadeh et al in 2005, the Persian version
had a reliability of 0.85 (27). The questionnaire has 27
items, each of which is scored from 0 to 3.

A mean score of above 1.5 indicates attention deficit
disorder. The higher the score, the more severe the
disorder. Finally, cases with scores above 1.5 were
examined for ADHD by a psychiatrist.

Data Analysis

The data were expressed as mean and standard deviation
(mean + SD) for the quantitative variables and as
percentages for the qualitative variables. Independent ¢ test
was used to compare the quantitative variables whereas
chi-square test was used to compare the qualitative
variables. A P-value of less than 0.05 was considered
statistically significant. The SPSS version 22.0 (IBM,
Chicago, US) was used to do statistical analysis.

Ethical Issues

Before the beginning of the study, all patients were
informed about the objectives of the study. Only patients
with full consent to participate in the study who signed
the informed consent form (the parents) were included
in the study. The information was kept confidential (the
patients’ names and surnames were not recorded in the
questionnaires but were coded).

Results

In the present study, 100 children with functional
constipation and 147 children without functional
constipation were evaluated for ADHD. The mean age
of children with functional constipation was 7.56+2.6
years and the mean age of children without functional
constipation was 7.95+2.7 years. The difference was not

statistically significant according to the results of the
independent ¢ test (P = 0.273). In addition, of the children
with ADHD, 50% were girls and 50% were boys. This
rate was 55.1% and 44.9% in children without functional
constipation, respectively. According to the results of chi-
square test, there was no statistically significant difference
in gender distribution between the case and control
groups (P = 0.43). Besides, the difference in the frequency
distribution of age between the case and control groups
was not statistically significant (P = 0.311) (Table 1).

According to the results of Table 2, 27 (27%) children
with functional constipation had ADHD, and 16 children
(10.9%) in the control group had functional constipation
(Figure 1), indicating a statistically significant difference
(P =0.001) according to the results of Chi-squared test. In
addition, the odds ratio of ADHD was 3.082 times higher
in children with functional constipation than in children
without functional constipation (95% confidence interval:
1.532-5.986).

Table 3 represents the frequency distribution of ADHD
in children with functional constipation by gender. In
total, 12 (24%) girls with functional constipation had
ADHD, and 15 (30%) boys with ADHD had functional
constipation, without any statistically significant
difference (P= 0.499).

Discussion

Our study demonstrates the association between
functional constipation and ADHD. The frequency of
functional constipation is higher in children with ADHD,
and an odds ratio of approximately 3 represents that the
development of functional constipation increases the risk
of ADHD by three times. In our study, no differences in
gender and age were found between children with and
without functional constipation. Almog et al studied 62
children with ADHD and 57 controls for investigating

Table 1. The Frequency Distribution of Demographic Characteristics of Children With and Without Functional Constipation

Age Gender
Functional . a
Constipation 8-12 years 4-7 years Total PValue* Boy Girl Total PValue’
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Has it 45 (45%) 55 (55%) 100 (100%) 50 (50%) 50 (50%) 100 (100%)
0.311

Does not have 77 (52.4%) 70 (47.6%) 147 (100%) 66 (44.9%) 81 (55.1%) 147 (100%)
2 Chi-square test.
Table 2. Frequency Distribution of ADHD in Children With and Without Functional Constipation

ADHD
Functional Constipation Has it Does not have Total OR (95% CI) P Value®
No. (%) No. (%) No. (%)
Has it 27 (27%) 73 (73%) 100 (100%)
3.028 (1.532-5.986) 0.001
Does not have 16 (10.9%) 131 (89.1%) 147 (100%)

2Chi-square test.
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Figure 1. Distribution of Functional Constipation Among Children With and
Without ADHD. The error bars indicate 95% confidence interval.

the symptoms of gastrointestinal disorders including
abdominal pain, diarrhea, constipation, and food allergies.
Their study showed that food allergy was more common
in children with ADHD than in controls; however, this
difference was not statistically significant (28). In a study
by Duel et al, urinary tract infections were investigated
in 28 children with ADHD and 22 children without
ADHD. Urinary tract infections included daytime urinary
incontinence, nocturia, burning sensation, and frequent
urination, as well as constipation. The study used a rating
scale called DVSS (dysfunctional voiding symptom
survey). Children with ADHD have higher scores than
those without ADHD (29).

Mckeown et al conducted a prospective cohort study
on 742939 children aged 4-12 years with ADHD and
without ADHD from the beginning of 2005 to the end
of 2007. The prevalence of constipation was 4.1% in the
ADHD group and 1.5% in children without ADHD and
the prevalence of ADHD was higher in boys than in girls
(24). Some studies have been done on the association
between functional constipation and ADHD. In a
study by Yousefichaijan et al in Arak, 100 children with
ADHD were selected as cases and 100 children without
ADHD were selected as controls. The prevalence of
functional constipation was 9% in the ADHD group
and 4% in the group without ADHD but the difference
was not statistically significant and the study failed to
show a relationship between ADHD and functional
constipation (30). One of the reasons for the differences
between the results of our study and these studies is the

consideration of diagnosis of ADHD for the selection of
case and control participants, while our study is based on
functional constipation. In the study of Yousefichaijan et
al, many criteria were considered in the methodology for
the selection of case and control participants, which may
have led to selection bias. For example, parents were to
have at least a high school diploma in some studies, while
both functional constipation and ADHD were reported
to be associated with the economic status and education
levels of parents. Recent studies have suggested the role
of intestinal flora in the development of constipation and
behavioral disorders such as autism (31,32). If functional
constipation is considered a sign of ADHD in the future,
the symptom should be taken more seriously, because
ADHD is not usually diagnosed in infancy, and it is
diagnosed immediately after the child exhibits abnormal
behaviors at school or has difficulty concentrating and
learning. Given that the rate of functional constipation
is higher in children with ADHD than in the healthy
population, attention should be directed to this issue
especiallyin children with prolonged constipation. Perhaps
one of the reasons for the lack of response to conventional
treatments in children with constipation is the presence
of ADHD in these children, and it may therefore
be helpful to identify children with ADHD in these
children. Given the inconsistency in the results of some
studies that have confirmed the association of functional
constipation with ADHD and others that have rejected
this hypothesis, further studies are needed. Usually, after
descriptive studies provide a higher frequency of an event,
a case-control study is carried out to confirm the causal
relationship. The advantage of case-control studies is the
short time required to conduct these studies, while their
disadvantage is that the obtained relationship cannot
be definitively established. Besides, prospective cohort
studies are more robust to suggest a causal relationship,
although it may take a long time. To determine the
relationship between functional constipation and ADHD,
it is suggested that a cohort study should be conducted
on infants with and without functional constipation and
these infants be examined for symptoms of ADHD a few
years later at preschool and school ages.

Limitations of the Study
The notable limitations of the present study were the lack
of parents’ cooperation to refer a psychiatrist and their

Table 3. Frequency Distribution of ADHD among Children With Functional Constipation by Gender

ADHD
Functional Constipation Has it Does not have Total OR (95% CI) P Value®
No. (%) No. (%) No. (%)
Girl 12 (24%) 38 (76%) 50 (100%) 1.375 (0.559-3.295)
0.499
Boy 15 (30%) 35 (70%) 50 (100%)

2Chi-square test.
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denial of having a child with mental disorders. Case-
control design was another limitation.
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