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Initial Diagnosis of Functional Gastrointestinal Disorders in
Children Increases a Chance for Resolution of Symptoms
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Purpose: The aim of this study was to describe functional gastrointestinal disorders (FGID) presented in a tertiary
medical center, characteristics of patients and results of the diagnostic work-up together with an outcome during
the follow up.

Methods: This was a retrospective, single center, observational study including all patients who were diagnosed
with FGID based on Rome Il criteria from January to December 2015 in tertiary medical center.

Results: Overall 294 children were included (mean age, 8.9 years [range, 1-18 years]; 165 females). Majority had
functional constipation (35.4%), followed by functional abdominal pain (30.6%), irritable bowel syndrome (17.0%),
functional dyspepsia (12.6%), functional nausea (3.4%) and abdominal migraine (1.0%). Regression model found
that only significant factor associated with improvement of symptoms is the establishment of the functional diagnosis
at the first visit (hazard ratio, 2.163; 95% confidence inverval, 1.029-4.544). There was no association between im-
provement of symptoms and presence of alarm signs/symptoms (weight loss, nocturnal symptoms and severe vomit-
ing) at diagnosis. Furthermore, in pain symptoms (functional abdominal pain, irritable bowel syndrome, dyspepsia)
no treatment positively correlated with pain improvement.

Conclusion: Regardless of the initial diagnosis of FGID, positive diagnosis at the first visit increases a chance for
resolution of symptoms.
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INTRODUCTION due to constantly emerging new scientific evidence.
Today, FGIDs are considered as disorders of the

The definition of functional gastrointestinal dis- brain-gut interaction or, more specifically, disorders
orders (FGID) varied over the last decades, mainly of motility disturbance, visceral hypersensitivity, al-
due to evolving consensus between experts but also tered mucosal and immune function, altered gut mi-
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crobiota and central nervous system processing [1].
Definition and classification of FGID changed over
the last years and since mid-1990s’ Rome classi-
fication is used for pediatric patients. Last, Rome IV
criteria were published in 2016 [2].

Although it is hard to define them, FGID have a
high prevalence. It has been recently shown that
20.7% of children between 4 and 10 years of age and
26.6% of children between 11 and 18 years of age in
the Mediterranean part of Europe have FGID [3).
Although very frequent in their incidence, the diag-
nosis is sometimes difficult due to the lack of specific
diagnostic tests. Furthermore, although not recom-
mended by the experts and authorities [4], patients
often undergo very extensive diagnostic work-up. It
has been repeatedly shown that great majority of
these tests were normal, but significantly increase
healthcare costs to more than 6,000 USD per patient
[5]. Therefore, the Rome criteria encourage physi-
cians to make the positive diagnosis of FGIDs in chil-
dren, rather than use extensive investigations which
aim to exclude all possible underlying organic causes
[2,6]. However, it is still unknown whether early di-
agnosis helps to improve and to control the symptoms.
Thus, the aim of this study was to describe character-
istics of patients referred to a tertiary medical center
due to symptoms suggestive of FGID and to inves-
tigate factors which could influence their outcome.

MATERIALS AND METHODS

Study design

This was a retrospective, single center, observational
study. We retrospectively analyzed data from all pa-
tients who were referred to the Referral Center for
Pediatric Gastroenterology and Nutrition in Children’s
Hospital Zagreb due to abdominal pain and who
were subsequently diagnosed with FGID based on
Rome III criteria [6]. Only children with at least one
follow-up visit were included. Data were analyzed
for the period from January to December 2015 and
were extracted from the hospital electronic chart in-
formation system. Each chart was methodologically
reviewed for data including gender, age at diagnosis,
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diagnosis, type of symptoms, presence of alarm
symptoms, physical examination and anthro-
pometrics, treatment, follow up and symptom con-
trol at the end of follow up. Symptom improvement
was defined as decrease in severity and frequency of
the pain for more than 50% reported by parent/care-
giver and patient. Symptoms resolution was defined
as complete cessation of the symptoms. The waiver
has been granted from Children’s Hospital Zagreb
Ethical Committee for this retrospective study.

Objectives

The primary objective was to present character-
istics of children with FGID. Secondary objectives
were to compare diagnostic and treatment strategies
and to give prognostic factors for symptoms im-
provement in children with FGID.

Statistics

Results are presented as numbers and percentages
for categorical variables and as a mean or median,
and as a range for continuous variables, according to
their distribution. Associations between clinical var-
iables and type of disease were assessed using a
chi-squre test for categorical variables, and a one-
way ANOVA for continuous variables. Binary logistic
regression model was used for the multivariate anal-
ysis which was corrected for the diagnosis. The stat-
istical analyses were performed using IBM SPSS
Statistics ver. 21.0 (IBM Co., Armonk, NY, USA). All
tests were two-sided with a significance level of 0.05.

RESULTS

Demographic data

During the study period 349 children were re-
ferred to our outpatient service due to abdominal
pain. From those children organic disease was diag-
nosed in 32 patients (9.2%), 23 patients (6.6%) were
lost to follow up and 294 (84.2%) children were diag-
nosed with FGID. Mean age was 8.9 years (range,
1-18 years); 129 (43.9%) were male and 165 (56.1%)
were female. Most prevalent FGIDs were con-
stipation and functional abdominal pain (FAP), dis-
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tribution is presented in Fig. 1. Demographic and an-
thropometric data are presented in in the Table 1.
The diagnosis of FGID was established at first visit
and revealed to the child and parents in 191 (65.0%)
of children.

Symptoms

Presence and difference between diagnoses in the
alarm symptoms (including nocturnal pain, weight
loss and severe vomiting) are presented in the Table 1.

Diagnostic work-up

All patients underwent some diagnostic proce-
dure; complete blood count (CBC) was performed in
267 (90.8%) children and low hemoglobin levels
were found in only 1 child (with constipation), liver
enzymes were performed in 258 (87.8%) children,
mildly elevated levels were found in 4 (1.4%) chil-
dren (3 were obese), amylase were performed in 201
(68.4%) children and none had abnormal test, C-re-
active protein (CRP) was performed in 220 (74.8%)
children with 12 (4.1%) having elevated levels
(which subsequently normalized), celiac disease
screening was performed in 232 (78.9%) children
and was negative in all. Fecal calprotectin was de-
termined in 104 (35.4%) children and was mildly ele-
vated (above 15 pg/g; mean=standard deviation,
34.1+40.1 pg/g) in 29 (9.9%) children (no significant
difference between groups, p=0.705). Repeated lev-

12.6%

Constipation

Dyspepsia
Functional nausea
Migraine

IRRO0O0

Fig. 1. Distribution of the different functional gastrointestinal
disorders.
FAP: functional abdominal pain, IBS: irritable bowel syndrome.
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Table 1. Differences in Age and Anthropometrics between Diagnoses

p-value

Functional nausea
(n=10)

Migraine
(n=3)

Dyspepsia
(n=37)

IBS
(n=50)

FAP
(n=90)

Constipation
(n=104)

Variable

<0.001

8.3 (4-17.4)

(6.9-12.9)

10

12.9 (5.6-17.7)

12.9 (5-18)

9.6 (1.9-16.5)

4.9 (1-16.3)

Age (y)

Z score

0.432

1 (—0.1 to 2.43)

1.8 (0-3)

(—1.56 to 1.94)

—1.88 to 2.64) 0.51

0.039*
<0.001
<0.001

1 (—0.8 to 2.5)

3 (100)

6 (60)

0.001
<0.001

2 (20.0)
6 (60.0)
2 (20.0)

3 (100)
1 (33.3)

0.029

—~ e~~~ —

Weight for age

Height for age

Alarm symptoms present

Weight loss

Night symptoms

Vomiting

Resolution of symptoms

Values are presented as median (range) or numer (%).

FAP: functional abdominal pain, IBS: irritable bowel syndrome.

*Post-hoc analysis (Bonferroni) not significant for intergroup analysis.



els were normal. Abdominal ultrasound was per-
formed in 252 (85.7%) of children revealing no
pathological finding related to the symptoms.

Treatment

Overall 213 (72.4%) children received some mo-
dality of treatment (Table 2). Treatment was de-
termined based on the major complaint or the type of
functional disorder. Thus, patients with constipation
received laxatives and fibers, while pain predom-
inant disorders (FAP and irritable bowel syndrome
[IBS]) received different type of therapy. In patients
with dyspepsia majority received ranitidine. Due to
differences in the symptoms and, consequently,
treatment modality, this could not be compared be-
tween groups.

Regression

After a mean follow-up of 12 months (range, 3-34
months) improvement of symptoms was observed in
223 (75.9%) children and from these almost half
(n=103) had resolution of symptoms (Table 1).
Regression model (adjusted for the diagnosis) found
that only significant factor associated with improve-
ment of symptoms is the establishment of functional
diagnosis at the first visit (model presented at Table
3). There was no association between improvement
of symptoms and presence of alarm signs/symptoms
(weight loss, nocturnal symptoms and severe vomit-
ing) at diagnosis (p=0.763).

In pain disorders (FAP, IBS, functional dyspepsia
and abdominal migraine) no treatment positively
correlated with pain improvement (not significant
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for all treatments; data not presented).

DISCUSSION

The most important finding of this study is that a
positive diagnose of FGID at the very first patient’s
visit significantly improvements the symptoms.
Children who were diagnosed with FGID on their
first visit had 2 times higher chance of symptoms
control during the follow up. It means that acknowl-
edging the presence of abdominal pain but reassur-
ing the patient and the parents that underlying or-
ganic disease is present has a crucial impact in the
pain control. Best to our knowledge, this is the first
pediatric study showing that early recognition of
functional disorders helps alleviating the symptoms.
Similar finding was provided by adult study where in
55 patients with IBS single session of reassurance
acutely decreased their perception of daily func-
tional impairment [7]. The importance of this find-
ing is even more significant due to the lack of causal
therapy in pain related FGID and it minimizes a need
for extensive diagnostic work-up. Additionally, al-
though usually considered as very benign, pain re-

Table 3. Prognostic Factors for Symptom Improvement

. Hazard 95% confidence
Variable . .
ratio inverval
Sex (male as a reference) 1.628 0.912-2.908
Age at diagnosis 1.018 0.946-1.096
Functional diagnosis from 2.163 1.029-4.544

the beginning

Binary logistic regression; corrected for diagnosis.

Table 2. Treatment Used in Different Functional Gastrointestinal Disorders

Variable None Laxatives Fibers Probiotics Ranitidine Proton pump inhibitors
Constipation (n=104) 0 104 (100) 3 (2.9) 0 1 (1.0)
FAP (n=90) 51 (56.7) 22 (24.4) 6 (6.7) 12 (13.3) 0 13 (14.4)
IBS (n=50) 14 (28.0) 5 (10.0) 2 (4.0) 8 (16.0) 2 (4.0) 8 (16.0)
Dyspepsia (n=37) 7 (18.9) 5 (13.5) 1 (2.7) 0 9 (24.3) 0
Migraine (n=3) 2 (66.7) 0 0 0 0 0
Functional nausea (n=10) 7 (70.0) 0 0 0 0 1 (10)

Values are presented as numer (%).

FAP: functional abdominal pain, IBS: irritable bowel syndrome.
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lated FGID can significantly decrease quality of life
and increase school absenteeism comparable to
some very severe organic gastrointestinal diseases,
like inflammatory bowel disease [8,9]. All those once
more underline a necessity of early recognition of the
functional nature of abdominal pain.

Interestingly, we also recognized that almost one
third of our patients referred due to abdominal pain
had functional constipation, followed by FAP, IBS,
functional dyspepsia, functional nausea and ab-
dominal migraine. Similarly, certain European stud-
ies estimated the prevalence of functional con-
stipation to be highest, ranging from 6% to even
52.7%, followed by FAP with frequency of 10.2-
53.8%, IBS of 10.3-43%, functional dyspepsia of
7-13.4%, and abdominal migraine of 4-23% [10-13].
Comparison and evaluation of results reported by the
aforementioned studies is difficult due to the differ-
ences in the patients' age range and the fact that cer-
tain studies focused solely on abdominal pain-re-
lated disorders. Moreover, differences in the as-
sessed epidemiology of FGIDs amongst studies con-
ducted in different countries might be partially ex-
plained by variability of environment, diet, micro-
biome and genetic background [3]. Yet, our study
was not designed to assess prevalence of specific
FGIDs but to describe their characteristics and prog-
nostic factors. One of the characteristics of our co-
hort was female predominance which was already
described by previous studies [3,14]. Besides, our
study found that majority of children with FGID had
normal anthropometric measures and there was no
difference in the nutritional status between different
functional gastrointestinal diagnoses. This further
emphasizes the need for nutritional assessment in
children with FGID because adequate nutritional
status prerequisite the FGID diagnosis.

Diagnostic criteria preclude that there are no
alarming symptoms present. These potentially alarm-
ing symptoms that may indicate an underlying or-
ganic cause have previously been recognized within
the Rome III [6]. In daily clinical practice, it is widely
advised that clinical judgment should be exercised to
assess what might be considered as the alarm sign
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whilst taking into account the whole context of his-
tory and physical examination [2]. In our study the
recorded alarm symptoms were persistent vomiting,
involuntary weight loss and night occurrence of
symptoms. We have found that in a significant num-
ber of cases the presence of an alarming symptom
was in clear correspondence with the established di-
agnostic criteria for a specific disorders (e.g,. pres-
ence of persistent vomiting in patients suffering
from abdominal migraine or functional nausea) or
could be otherwise explained in relation to a func-
tional disorder (e.g., involuntary weight loss caused
by the avoidance of eating due to feeling of dis-
comfort in patients suffering from functional dys-
pepsia and IBS). Although alarm symptoms still
hold a great importance in recognition of more se-
vere conditions such as inflammatory bowel disease,
alarm symptoms have been found as often in pa-
tients with FGIDs as in patients with organic disease
[15]. That means that alarm symptoms should
prompt the need for further diagnostic evaluation,
but their presence does not exclude functional na-
ture of the disease.

As pointed out by Rome IV criteria most prevalent
FGIDs (functional constipation, FAP, IBS) should be
positive diagnoses and not a result of per exclusionem
algorithm which aims to exclude all possible organic
diseases. The decision to undertake additional diag-
nostic procedures should be carried out individually.
All patients in our study underwent at least one diag-
nostic test, with simple tests like CBC, CRP, urine
testing and celiac panel being the most common
ones. These tests together with thorough history and
physical examination (including nutritional assess-
ment) are available at all levels of healthcare.
Furthermore, it was proven that the diagnosis of
FGID is equally well established at primary and ter-
tiary level of care [16]. However, a notable difference
in the cost of medical evaluation has been detected
between primary and tertiary care centers, the latter
being fivefold higher [16]. This emphasizes the im-
portance of the primary care physicians as a pref-
erable healthcare level for the FGID diagnosis.

To the best of our knowledge, a recommended



therapeutic management protocol for pediatric pa-
tients exists solely for those suffering from func-
tional constipation [17]. To this day, incomplete
pathophysiological understanding of FGIDs ham-
pers management, thus leaving the decision wheth-
er and how to treat a patient in the hands of a clini-
cian, whilst pharmacological treatment remains
symptomatic in most cases [18]. In accordance with
that, the majority of our patients were treated based
on their symptomatology. Improvement of symp-
toms after the mean follow up of 18 months was
found in 75.9% of the children; 41.1% of all the chil-
dren experienced a significant improvement in the
frequency and the severity of symptoms, while
35.0% of all the children had no symptoms at the end
of the follow up period. Resolution of symptoms and
improvement of symptoms was the highest amongst
children with constipation (83.7%) and the lowest
rates were found amongst children diagnosed with
abdominal migraine (33.3%). No significant differ-
ence in improvement of symptoms between children
with pain related FGID who did and did not receive
treatment was found. And, as previously empha-
sized, the only significant prognostic factor asso-
ciated with the improvement of symptoms was the
establishment of functional diagnosis at first visit.

We are aware of several limitations of our study
mostly related to its’ retrospective nature and in-
clusion of patients from a single center. Furthermore,
pain scoring system and diary of the symptoms was
not uniformly used within the cohort. However, best
to our knowledge this is first study showing that ear-
ly diagnosis of FGID significantly increases a chance
of symptom relief.

Therefore, diagnosing a FGID at the first visit
shifts the clinical process from investigatory to man-
agement phase that assures sooner and more certain
improvement of symptoms.
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