UNIVERSITY OF AMSTERDAM
X

UvA-DARE (Digital Academic Repository)

Functional defecation disorders in children
Associated comorbidity and advances in management

Kuizenga-Wessel, S.

Publication date
2017

Document Version
Other version

License
Other

Link to publication

Citation for published version (APA):

Kuizenga-Wessel, S. (2017). Functional defecation disorders in children: Associated
comorbidity and advances in management. [Thesis, fully internal, Universiteit van
Amsterdam].

General rights

It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations

If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UVA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

Download date:09 Mar 2023


https://dare.uva.nl/personal/pure/en/publications/functional-defecation-disorders-in-children(c5d69c18-27d0-49ba-bf17-f9d58fea803c).html

\-._1 e et




ADHD AND FUNCTIONAL
DEFECATION DISORDERS
IN CHILDREN

S. Kuizenga-Wessel, |.J.N. Koppen,
M.H. Vriesman, C. Di Lorenzo,
M. van Dijk, M.L.R. Beelen, M. Groeneweg,
R.). Stoffelsen, M.A. Benninga

Submitted



ABSTRACT

Objectives

To assess the prevalence of attention deficit hyperactivity disorders (ADHD) in
children presenting with functional defecation disorders (FDDs) and to assess
the prevalence of FDDs in children with ADHD.

Methods

A cross-sectional cohort study was carried out between September 2014 and
May 2016, in which two groups of patients were included. Group 1: Parents of chil-
dren with FDDs according to the Rome Il criteria completed the Child Behavior
Checklist (CBCL) and the VvGK (Dutch questionnaire based on the American
Disruptive Behavior Disorder rating scale). Patients with ADHD subarea scores
>70 on the CBCL and/or 216 on the VvGK were referred for further psychiatric
evaluation. Group 2: Parents of children treated for ADHD at a specialized
ADHD-outpatient clinic completed a standardized guestionnaire regarding their
child’s defecation pattern.

Results

In group 1, 282 children were included and concomitant ADHD was diagnosed
in 10.3 (71 - 13.5% BCaCl). Group 2 consisted of 198 children and 22.7% (17.6-28.8
BCaCl) fulfilled the Rome Il criteria for a FDD. Children with both a FDD and
ADHD reported urinary incontinence significantly more often compared to chil-
dren with a FDD or ADHD alone: 571% in FDD+ADHD vs. 22.8% in FDD alone
(0<0.001) and 311% in ADHD+FDD vs. 7.8% in ADHD alone (p<0.001).

Conclusion

10.3% of children with FDDs had ADHD and 22.7% of children with a known
diagnosis of ADHD fulfilled the Rome criteria for a FDD. This observation
suggests that screening for behavioral disorders and FDDs should be incorpo-
rated into the diagnostic workup of these groups of children.
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INTRODUCTION

Functional defecation disorders (FDDs) are common in childhood and comprise
of functional constipation (FC) and functional non-retentive fecal incontinence
(FNRFI)!. The estimated worldwide prevalence of FC in children ranges from 0.7
to 29.6%?, while FNRFI is estimated to occur in less than 1% of children in the
general population®. In children with FC, fecal impaction may lead to over-
flow fecal incontinence, while in children with FNRFI fecal incontinence occurs
without signs of fecal retention.

Behavioral problems are frequently reported in children with FDDs“°. Likewise,
gastrointestinal problems like abdominal pain and constipation, are common
in children with behavioral disorders, such as attention deficit hyperactivity
disorder (ADHD) and autism spectrum disorders (ASD)-”. ADHD is defined as
a persistent pattern of inattention, hyperactivity and/or impulsivity that causes
impairment, with an onset before the age of 7 years® The estimated preva-
lence of ADHD among school-aged children and adolescents is 5%'°"and this
condition is more common in boys and gender ratios range from 1:3 to 116"
The etiology is multifactorial and largely unknown, but genetic factors, environ-
mental and social factors are thought to play a role®.

Reliable data on the prevalence of ADHD in children presenting with FDDs are
scant. In a retrospective cohort study using a database of the military health
system in the US, children with ADHD had an increased prevalence rate of FC
(4.1% vs. 1.5%) and fecal incontinence (FI) (0.9% vs. 0.15%) compared with children
without ADHD?. More reliable prospective studies on the prevalence of ADHD
in children presenting with FDDs and vice versa are needed to further clarify
the possible association between these two disorders. Novel insights could
contribute to optimizing diagnostic and therapeutic strategies in these children.
The aim of this study was to prospectively assess 1) the prevalence of ADHD in
children presenting with FDDs, and 2) the prevalence of FDDs in children with
a known diagnosis of ADHD.
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METHODS

A cross-sectional cohort study was carried out between September 2014 and
May 2016 in two groups of patients.

GROUP 1 CHILDREN WITH FDD

Children (6-16 years), who met the Rome Il criteria for FC or FNRFI and who
were treated at the specialized outpatient clinic of a tertiary center and
a secondary hospital, were eligible for enrollment'. Patients were included
regardless of previous treatments for FDDs or previously diagnosed behavioral
health problems. Patients were excluded if they had an organic cause for their
defecation disorder. After informed consent was obtained, parents or care-
givers were asked to complete two ADHD-screening questionnaires; patients
were only included if both guestionnaires were returned.

ADHD screening questionnaires

1) The Child Behavior Checklist (CBCL/4-18)" is a validated parent-report ques-
tionnaire to evaluate various behavioral and emotional problems. We used
a validated Dutch translation of the CBCL"®. The CBCL assesses internalizing
(le, anxious, depressive, and over-controlled) and externalizing (ie, aggres-
sive, hyperactive, noncompliant, and under-controlled) behaviors. It measures
several subareas, including attention problems. Questions are answered on
a 3-point Likert scale (0= not true, 1=somewhat or sometimes true, 2= very
true or often true). Total raw scores are transformed into age- and gender-
normed T-scores.
For this study, we only referred children for further behavioral evaluation
based on the CBCL if they had clinical scores in the subarea “attention
problems”. For this subarea, we used a T-score of >70 (98" percentile) as
clinical scores, and T-scores between 65-69 as subclinical scores (93-97t
percentile)®. Furthermore, the “Total CBCL T-score”, as well as the total
scores for internalizing and externalizing problems were calculated (clinical
score: 264, subclinical score: 60-63).

2) The VVGK" is a validated Dutch questionnaire based on the ‘American
Disruptive Behavior Disorder rating scale’. The VvGK assesses external-
izing behavior and screens for symptoms of ADHD, oppositional defiant
disorder (ODD) and conduct disorder (CD). The questions are divided into
four subscales: attention-deficit, hyperactivity/impulsiveness, ODD and CD.
Parental responses are recorded on a 4-point Likert scale (0= not at all, 1=
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a little, 2=quite a lot, 3=very much). Total raw scores are transformed into
age- and gender-normed T-scores. A T-score on the attention-deficit and/
or hyperactivity/impulsiveness-subscales of 216 (98" percentile) was used to
identify children with behavioral problems, with a T-score of 15 as subclinical
score (95 percentile)”.

GROUP 2 CHILDREN WITH ADHD

Parents of children (6-16 years) with a known clinical based diagnosis of ADHD
(according to the DSM-IV classification) treated at a specialized ADHD-outpa-
tient clinic, received a letter by mail. This letter contained information about
the study, an informed consent form and a questionnaire regarding the child’s
bowel habits. We used a standardized defecation questionnaire, developed
by the specialized pediatric gastroenterology outpatient clinic of our tertiary
center and consisted of questions about medical history, bowel habits, urinary
problems and (previous) laxative usage. The questionnaire addresses all Rome
[l criteria for FC and FNRFI'. Parents were asked to complete the questionnaire
and return it anonymously by mail.

Positive testing policy

GROUP 1 FDD-GROUP

Children with clinical scores exceeding the pre-established cut off values for the
CBCL and/or VvGK were referred to a specialized ADHD outpatient clinic for a
comprehensive psychiatric diagnostic assessment, this to evaluate whether they
met the DSM-IV criteria for ADHD or other behavioral disorders.

GROUP 2 ADHD-GROUP

Parents were given the opportunity to contact one of the investigators (SKW)
with any questions regarding the completed defecation questionnaire. If neces-
sary, parents were referred to their general health practitioner or seen at the
specialized outpatient gastroenterology clinic. Due to the anonymous nature
of the questionnaires, children fulfilling the Rome Il criteria were not actively
approached for an evaluation at the gastroenterology clinic.

Outcomes

The primary outcomes were 1) the prevalence of ADHD in children with FDDs,
according to the DSM-IV criteria based on a clinical evaluation and 2) the
prevalence of FDDs in children with ADHD, according to the Rome Il criteriq,
based on the guestionnaire.
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Statistical analyses

For all statistical analyses SPSS version 23 (IBM, Amsterdam, The Netherlands)
was used. A maximum of 10 percent missing values was considered acceptable.
Parametric data were compared using independent t-tests. For the compar-
ison of non-parametric data, Mann-Whitney U tests were performed. For the
comparison of proportions, Chi square analyses were performed. Fisher exact
tests were performed to compare proportions with an observed or expected
frequency of less than 5. P <05 was considered statistically significant. Bias-cor-
rected and accelerated bootstrapping, drawing 100 samples of the same size
as the original sample with replacement, was performed to generate 95%
bias-corrected and accelerate confidence intervals (BCaCl).

Ethical considerations
The medical ethics committee of the Academic Medical Center of Amsterdam
approved the study protocol. All parents gave written informed consent.

RESULTS

FDD-GROUP

Demographics

The baseline characteristics of the 282 included FDD patients are shown in
Table 1. Twenty-four patients (8.5%) had been diagnosed with ADHD previous
to this study, all of them received treatment; 17/24 used psychopharmacolog-
ical medication for ADHD.

ADHD screening questionnaires

The outcomes of the CBCL and VvGK questionnaires are summarized in Table 2.
A total of 32 patients (11.3%) scored in the clinical range of either the CBCL or
the VVGK or both; 17 patients (6.0%) on the CBCL and 25 patients (89%) on the
VVGK; with 10 children (3.5%) scored in the clinical range on both questionnaires.
Of the 24 patients with a prior DSM-IV diagnosis of ADHD, 11 patients had clin-
ical scores on one or both screening questionnaires. Of the remaining 13 chil-
dren diagnosed with ADHD, 5 patients had subclinical scores and 8 patients had
normal scores on both questionnaires.

Psychiatric evaluation

Out of the 32 patients with positive ADHD-screening guestionnaires, 25 parents
waived the referral for a comprehensive psychiatric evaluation: 5 parents
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Table 1 Demographics of FDD group

n= 282
Male, n (%) 171 (60.6)
Age in years, median (IQR) 95 (7.3-11.8)
Center of recruitment, n (%)
Emma Children’s hospital/AMC, Amsterdam 270 (95.7)
Maasstad, Rotterdam 12 (4.3)
FDD diagnosis, n (%)
Diagnosis FC without Fl 175 (62.1)
Diagnosis FC with Fl 82 (297)
Diagnosis FNRFI 25 (89)

Duration of symptoms in months, median (IQR)

60.0 (36.0-84.0)

Treated by general practitioner only, n (%) 120 (35.8)
Behavior problems, n (%)
Known diagnosis of ADHD 24 (8.5)
Known DSM-diagnosis other than ADHD 48 (170)"
Use of psychopharmacologic medication for ADHD, n (%) 17 (6.0)

ADHD = attentive deficit/hyperactivity disorder, FC= functional constipation, FI = fecal incontinence,
FNRFI = functional nonretentive fecal incontinence, IQR=interquartile range ! Autism spectrum disor-
ders=25, anxiety disorder, n=10; PTSS, n=3, Tic disorder, n=4, eating disorder, n=2; pica, n=I; dysthymic

disorder, n=I.

argued that their children were not experiencing problems in daily life and
20 children were currently receiving (non)pharmacological treatment for their
behavioral problems elsewhere. Ten out of these 20 children had a diagnosis
of ADHD (Table 2); with 4 children having a concomitant DSM-IV diagnosis
(ASD or Tic disorder). DSM-IV diagnoses in the remaining patients included
ASD (n=4), anxiety disorder (n=3), developmental coordination disorder (n=1).
Thus, 7 patients were referred for a psychiatric evaluation. One patient had
previously been diagnosed with ADHD, and this diagnosis was confirmed. Five
out of seven patients were diagnosed with ADHD, according to the DSM-IV.
One was diagnosed with Asperger’s.

As ADHD was previously known in 24 patients and 5 new ADHD diagnoses
were made after psychiatric evaluation, the total number of patients with a
diagnosis of ADHD in the FDD-group was 29, resulting in a prevalence of 10.3%
(71 - 13.5% BCaCl).
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Table 2 ADHD-screening questionnaires and behavior health evaluation

ADHD screening questionnaires

CBCL n=282

Median attentional subarea score, median (IQR)
Attentional subarea clinical range (T-score >70), n (%)
Attentional subarea subclinical range (T-score 65-69), n (%)
Total positive scores, (T-score 264), n (%)

Internalizing behavior problems, (T-score 264), n (%)

Externalizing behavior problems, (T-score 264), n (%)

VvGK n=282

Median VVGK-A score, median (IQR)
VVGK-A clinical range (score >16), n (%)
Median VVGK-HI score, median (IQR)

53.00 (51.0-59.0)
17 (6.0)

23 (8.2)

86 (30.5)

1271 (43)

46 (16.3)

11.0 (10.0-13.0)
24 (8.5)
10.0 (10.0-12.0)

VVGK-HI clinical range (score >16), n (%) 11 (39)

VVGK-A or VVGK-HI clinical range (score >16), n (%) 25 (89)

VVGK-A or VvGK-HI subclinical range (score =15), n (%) 17 (6.3)
Patients with clinical scores n=32

Cases with scores in clinical range on CBCL or VWGK, n (%) 32 (11.3)

Cases with both scores in clinical range of CBCL and VvGK, n (%) 10 (3.5)
Psychiatric evaluation n=32

Parents approached for a referral, n (%) 32 (11.3)

Previously known DSM-diagnosis, n (%) 18 (54.5) 9P

Waived referral, n (%) 25 (781) P

Completed psychiatric evaluations 7 (218) °
DSM-diagnosis based on psychiatric evaluation n=7

ADHD, n (%) 6(188) & ¢

Attention deficit disorder - NOS, n (%) 1(31)°

Asperger’s, n (%) 1(31)P

ADHD-= attentive deficit/hyperactivity disorder, CBClL= Child Behavior Checklist, IQR=interquartile
range, NOS= not otherwise specified, VvGK-A= attention deficit subscale on VvGK, VwGK-H|= hyper-
activity/impulsiveness subscale on VwGK

S ADHD, n=7; ADHD+Autism spectrum disorder, n=3; ADHD+Tic disorder, n=I; autism spectrum disorder
n=4, anxiety disorder, n=3; and developmental coordination disorder, n=I. b n (% of the parents
approached for a referral for psychiatric evaluation), © 5/6 new diagnosis of ADHD, and 1/6 diag-

nosis of ADHD was previously known and confirmed
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Table 3 Clinical characteristics of patients in the FDD group with and without
ADHD according to the DSM-IV criteria

FDD FDD + ADHD p-value

N 254 28
Male, n (%) 154 (60:1) 17 (60.7) 099 @
Age in years, median (IQR) 93 (73 -114) 109 (83 -125) 009 P
FDD subtypes, n (%)

Diagnosis of FC without Fl 76 (299) 6 (21.4) 0.24 ¢

Diagnosis of FC with Fl 156 (61.4) 19 (679) 0339

Diagnosis of FNRFI 22 (87) 3 (10.7) 0.46

Duration of symptoms in months, median (IQR) 60 (36 - 84) 72 (36 - 96) 028°
Psychiatric comorbidity other than ADHD, n (%) 39 (15.4) 9 (327) 003 @ *

Urinary incontinence, n (%)
Nighttime 571 (202) 9 (327) 012 ¢
Daytime 58 (22.8) 16 (571) <0.001 @ *

ADHD = attentive deficit/hyperactivity disorder, FC= functional constipation, FDD= functional defeca-
tion disorder, Fl = fecal incontinence, FNRFI = functional nonretentive fecal incontinence, IQR=inter-

quartile range. @ Fisher’s exact test, e Mann-Witney U test, *statistically significant

Clinical characteristics of patients with and without ADHD symptoms

Table 3 shows the clinical characteristics of children in the FDD-group,
comparing patients with and without a diagnosis of ADHD. Patients with
FDD+ADHD reported daytime urinary incontinence (Ul) significantly more often
compared to children with FDD alone (571% vs 22.8%, p < 0.001).

ADHD GROUP

Demographics

Baseline characteristics of the 198 included ADHD patients are shown in Table 4.
The majority (n=153, 77.3%) of patients with ADHD used psychopharmacological
medication; 23 patients (11.6%) had > other concomitant psychiatric disorders.
The prevalence of FDDs in the ADHD-group was 22.7 (17.6-28.8 BCaCl); 42
patients met criteria for FC and 3 patients met criteria for FNRFI. Six out of
45 children (13.3%) had previously been diagnosed with a FDD and 5 of these
patients still used laxatives at the moment of enrollment in this study.
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Clinical characteristics of patients with and without FDD symptoms

Clinical characteristics of patients in the ADHD-group were compared between
those with and without FDDs (Table 5). Abdominal pain (60.0% vs 30.1%, p<
0.001) and Ul (31.1% vs 7.8%, p < 0.001) were reported significantly more often in
children with ADHD+FDD compared to children with ADHD alone.

Table 4 Demographics ADHD group

n=198
Male, n (%) 144 (72.7)
Age in years, median (IQR) 11.6 98 - 137)

Center of recruitment, n (%)

De Bascule, Amsterdam 118 (59.6)

Maasstad Hospital, Rotterdam 80 (40.4)
Previously diagnosed with FDD, n (%) 6 (3.0)
Patients with other psychiatric comorbidity, n (%) 23 (11.6)’
Using psychopharmacologic medication, n (%) 153 (77.3)

Meet criteria for FDD, n (%)

Total 45 (22.7)
FC without FI 29 (64.L)
FC with FI 13 (28.8)
FNRFI 3(6.7)

FC= functional constipation, FDD= functional defecation disorder, Fl = fecal incontinence, FNRFI =
functional nonretentive fecal incontinence, IQR=interquartile range
1 Psychiatric comorbidity in patients from the ADHD-group: Autism spectrum disorder, n=I10; ODD,

n=4, anxiety disorder, n=4, dysthymic disorder, n=3, trichotillomia, n=I

DISCUSSION

This is the first study to prospectively assess the prevalence of ADHD (based
on the DSM-IV criteria) in children with functional defecation disorders (FDDs)
(based on the internationally accepted Rome Il criteria), and vice versa. In our
study, 10.3% children presenting with FDDs had a confirmed diagnosis of ADHD
and 22.7% of children with a known diagnosis of ADHD fulfilled the Rome Il
criteria for a FDD. Children with FDDs*tADHD and ADHD+FDDs reported urinary
incontinence (Ul) significantly more often compared to children with ADHD and
FDDs alone.
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The prevalence of concomitant ADHD in children with FDDs (10.3%) found in
our sample is higher than the reported prevalence of 5% in the general popu-
lation™. Our results corroborate previous studies showing a higher prevalence
of ADHD in children with FDD. In a study by Niemczyk et al, 1,676 parents of
German schoolchildren completed a questionnaire regarding Fl, Ul and ADHD
symptoms. ADHD was diagnosed based on DSM-IV items and incontinence
was defined based on occurrence of at least once per month. They reported
a prevalence of 10.3% of ADHD in children with FI. These results were corrob-
orated by another population-based study, in which parents of 8,242 children
aged 7-8 years, completed questionnaires regarding FI and common behav-
ioral problems. In this study, 92.2% of children with frequent FI had ADHD?. The
limitation of these studies was that ADHD diagnoses were based on guestion-
naire-scores, and not confirmed by clinical evaluation. Recently, our group
showed that positive ASD-screening questionnaires did not always correctly
identify children with ASD?'. After psychiatric evaluation, the majority of children
with positive screening questionnaires were diagnosed with other DSM-IV diag-
noses than ASD. Together with the results from our current study, this empha-
sizes the need for referral in case of positive screening questionnaires.

We found that the prevalence of coexistent FDDs in children with ADHD was
227% (FC 64.4%, FC+FI 28.8%), which is higher than the median prevalence of FC
reported in a systematic review (12%)’ and higher than the prevalence of FDDs
in children with ADHD reported by McKeown et al (FC 41% and Fl 09%)% In the
latter study, ICD-codes were used to identify children with ADHD, FC and Fl in
a military health system database. However, this study did not involve a clin-
ical evaluation and it is unclear if standardized criteria, like the Rome Il and
DSM-IV criteria, were used to diagnose these disorders. Differences between
our findings and those from other studies may rely on methodological factors,
especially differences in definitions.

Although multiple studies have described an association between FC, FI and
ADHD, the pathophysiology of these disorders has not been clarified yet. FDDs
and ADHD are heterogeneous disorders in which genetic factors are thought
to play a role®?2. Another factor could be an altered communication between
the central nervous system (CNS) and the enteric nervous system, resulting in
disturbed gastrointestinal motility®. Others hypothesized that ADHD leads to
FDDs, as children with ADHD ignore their urge to defecate or experience diffi-
culties taking the time to complete bowel movements”. Children with ADHD
are also less compliant to incontinence treatment? and this could also causes
problems with toilet training.
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Urinary incontinence has been described to be associated with both ADHD
and FDDs?*?425 and psychological problems have been shown to be asso-
ciated with both Ul and FI?*. Approximately one third of children with FDDs
has coexistent daytime and nighttime UI?”?6. Moreover, successful treatment of
constipation resulted in resolution of Ul%. In children with ADHD, nighttime Ul
is one of the most common reported comorbidities?”*°. Clinical studies have
consistently shown that children with ADHD have high rates of nighttime Ul, but
much less data is available on daytime Ul. In a small study, children with ADHD
(n=28) had significantly more nighttime and daytime Ul than controls (n=22)%"
In our study, children with FDD+ADHD and ADHD+FDD also reported symp-
toms of Ul. The connection between these disorders and Ul is unknown, but
some hypothesize that FDDs and Ul are related to maturational disorders of
the CNS, resulting in difficulties with responding to urge®. Other possible factors
include fecal impaction leading to bladder obstruction and detrusor hyperac-
tivity, or abnormal pelvic floor function®. It is hypothesized that patients with
ADHD frequently have coexisting Ul because they share CNS-abnormalities®>-*,
but the incontinence may also be due to ADHD-associated inattentiveness?*.

The major strengths of our study are the prospective design, the large patient
samples and that diagnoses of FDDs and ADHD were made according to the
internationally accepted criteria; the Rome Ill and the DSM-IV criteria. Neverthe-
less, there are limitations that should be taken into account when interpreting
our results. Firstly, our study is at risk of selection bias towards more severe cases
of FDD and ADHD as most of the patients were recruited from tertiary referral
centers and patients/parents may have been more willing to participate if they
believed that their child may have been suffering from these disorders. This
could have resulted in a higher overall prevalence of ADHD in children with FDD,
or FDD in children with ADHD. Secondly, it is possible that children with positive
screening-questionnaires, who waived their referral for behavior health evalua-
tion, have ADHD or meet criteria for another DSM-diagnosis. This could have
resulted in an underestimation of the prevalence of ADHD in children with FDDs.
The same goes for children who had a clinical total CBCL-score, these children
may have been referred for evaluation outside the study, for clinical reasons.
The outcome of these referrals was not available to our research team. Lastly,
patients in the ADHD-group were not subjected to a physical and rectal exam-
ination, which are necessary to determine the presence of a large fecal mass
in the rectum, one of the Rome Il criteria. It is therefore possible that we have
underestimated the prevalence of FDDs in children with ADHD.
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Our findings may have several implications for clinical practice as well as
research concerning childhood FDDs. Although the majority of children with
behavior problems in the current study were already diagnosed, the use of
screening-questionnaires resulted in 6 new DSM-diagnoses. Moreover, 11/24
children that were diagnosed with and received treatment for ADHD still had
clinical scores on the ADHD-screening questionnaires at time of the survey. In
addition, we identified children with symptoms of internalizing (43%) and exter-
nalizing (16.3%) disorders. Since unrecognized behavior problems may inter-
fere with the treatment of FDDs, children with FDDs should be screened for
behavior problems (like ADHD) routinely. If behavior problems or FDDs are
present, referral for and treatment of both disorders is recommended. Espe-
cially since treatment outcomes are less successful in children with ADHD>.
Niemczyk et al, showed that treatment of ADHD had positive effects on the
prevalence of incontinence?’, and van Dik et al showed that CBCL-scores
decreased after a combination of conventional treatment and behavioral
therapy®’. Vice versa, healthcare providers should be aware of the high prev-
alence of FDDs and Ul in children with ADHD and these children should be
[dentified at an early stage to initiate proper care.

The high CBCL total, internalizing and externalizing scores in the FDD-group
show that these children are not only impaired by attentional and hyperac-
tive problems, but possibly also by other comorbid behavior problems, which
can negatively affect treatment outcome and compliance as well. Screening of
children with FDDs should therefore be done using broadband screening ques-
tionnaires (such as the CBCL), rather than ADHD-specific questionnaires alone.
In order to better understand the relationship between both disorders and to
select adequate treatment methods, future research should focus on whether
children with FDD and ADHD would benefit from targeted treatment strategies.
In addition, future research could potentially benefit from further investigating
the link between FDDs and ADHD, e.g. gastrointestinal motility testing in chil-
dren with FDDs with and without ADHD.
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CONCLUSION

In this study, 10.3% of children with FDDs had ADHD and 22.7% of children with
a known diagnosis of ADHD fulfilled the Rome criteria for a FDD. This suggests
that screening for behavioral disorders and defecation disorders should be
incorporated into the diagnostic workup of these groups of children. Further
research is necessary to further unravel the possible joint pathophysiology of
FDDs and ADHD and to assess whether these children would benefit from
targeted treatment strategies.
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