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Abstract. – OBJECTIVE: Functional gastroin-
testinal disorders are common gastrointestinal 
diseases. The pathophysiology is multifactorial 
and psychosocial distress worsens symptoms 
severity. Since the end of 2019 the world has 
been facing COVID-19 pandemic. The associat-
ed control measures have affected the psycho-
logical health of people. The aim of the present 
study is to evaluate the impact of the COVID-19 
pandemic on the prevalence of functional gas-
trointestinal disorders among Italian children 
and adolescents.

PATIENTS AND METHODS: The study sample 
is composed of 407 patients (187 males, 220 fe-
males), aged from 10 to 17 years. The mean age 
is 14.27 ± 2.24 years. The study was conducted 
through the Italian version of the Questionnaire 
on Pediatric Gastrointestinal Symptoms–Rome 
III Version.  The prevalence of each disorder has 
been calculated as the ratio of affected subjects 
for each disease and the total number of effec-
tive cases for that specific disease. 

RESULTS: The study demonstrates that the 
prevalence of Functional Gastrointestinal Disor-
der in Italian children, during the COVD-19 pan-
demic, is higher, compared with the one report-
ed in the previous studies. The most frequent 
disorders are Abdominal Migraine and Irritable 
Bowel Syndrome.

CONCLUSIONS: Our study is the first one 
which provides data of the prevalence of Func-
tional gastrointestinal disorders in sample of 
Italian adolescents, during the COVID-19 pan-
demic. The study underlines the need to focus 
on stress management, in order to reduce the ef-
fects of the lockdown on the psychological well-
ness of the youngest.
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Abbreviations
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ble Bowel Syndrome; FD: Functional Dyspepsia; QPGS 
– RIII: Questionnaire on Pediatric Gastrointestinal 
Symptoms – Rome III version; GBA: Gut – Brain Axis; 
CNS: Central nervous system; ANS: Autonomic nervous 
system; ENS: Enteric nervous system; HPA: Hypothal-
amus – Pituitary – Adrenal Axis; QoL: Quality of life.

Introduction

Functional gastrointestinal disorders (FGIDs) 
are gastrointestinal diseases that affect 5-20% 
of the general population1,2-4. The pathophysiolo-
gy of FGIDs is multifactorial, the dysregulation 
of the gut-brain axis5-10 may represent the main 
cause of the disease. Moreover, low levels of IL-
10, polymorphisms of the transporter responsible 
for the reuptake of serotonin, polymorphisms 
of G protein and α2 adrenergic receptor are de-
scribed11-14. FGIDs are stress-sensitive disorders: 
negative life events may exacerbate the clinical 
picture15,16. Functional Dyspepsia (FD) and Irrita-
ble Bowel Syndrome (IBS) are two of the most 
common disorders17.

FGIDs have been defined as symptomatic disor-
ders without known organic abnormalities, leading 
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to believe that these conditions have a psycosomat-
ic origin18,19. In 1980, it was found that psychosocial 
distress worsened symptoms severity21,22,23. 

The functional gastrointestinal disorders can in-
duce a major social and economic burden24. The 
prevalence rate of FGIDs varied from 9.9% to 29%. 
The most frequent FGIDs are cycling vomiting 
syndrome, IBS and functional constipation25.

In order to have more strictly criteria to diag-
nose FGIDs, in 2006 Rome III criteria have been 
developed2,26. 

Since December 2019 the world has been facing 
an epidemic of coronavirus disease 2019 which 
was later classified as a pandemic27. The control 
measures as lockdown have affected the psycho-
logical health, causing higher levels of stress and 
depression28,29. During pandemic, a sense of fear 
increases the levels of anxiety and exaggerates 
the symptoms of individuals30. Children exposed 
to lockdown presented anxiety and behavioural 
difficulties31. 

The aim of the present study is to evaluate the 
impact of lockdown on the prevalence of FGIDs 
among Italian children and adolescents.

Patients and Methods

We enrolled 429 patients. 22 subjects were ex-
cluded from the analysis. They were either out-
side the age range required by the study or did not 
answer all questions in the questionnaire.

We studied 407 patients, aged between 10 and 
17 years. Of these, 187 were male and 220 fe-
males. The mean age was 14.27 ± 2.24 years.

The study was conducted through the develop-
ment of a Google Questionnaire. The link to ac-
cess the Google Questionnaire has been uploaded 
to the bulletin board of the electronic register of 
high school students. It was emailed to parents. 
We have obtained the informed consent of the 
parents.

Survey
The prevalence of FGID was assessed using the 

Italian version of the QPGS-RIII. It has been spe-
cifically designed and validated to diagnose FGDI 
among children and adolescents32.

The Questionnaire uses scoring scales to assess 
the frequency, severity, and duration of symp-
toms. It is followed by a coding system that iden-
tifies all patients who meet the criteria for each 
functional gastrointestinal disease32.

Data Collection and Statistical Analysis
The prevalence of each FGID was calculated 

by applying the Rome III criteria and the relative 
score. In case of insufficient answers given on a 
specific FGID, the patient was excluded from the 
analysis. The prevalence of each FGID was es-
timated as the ratio of affected subjects for each 
disease and the total number of effective cases for 
that specific disease.

In order to highlight differences in the preva-
lence of FGIDs before and during the lockdown, 
we compared the data with a previous study33 
from 2018 concerning the frequency of FGIDs in 
an Italian population.

Results

A total of 407 individuals, with a mean age of 
14.27 ± 2.24 years, including 187 males and 220 
females, completed the questionnaire and were en-
rolled in the study. We analyzed the prevalence of 
all FGIDs. In the first category, the prevalence of 
adolescent rumination syndrome, cyclic vomiting 
syndrome and aerophagia was found to be 2.7%, 
0.9%, 2.9%, respectively (Table I, Figure 1). Our 
case report showed a significant increase in rumi-
nation syndrome with a prevalence of 2.7% com-
pared to 0% in previous studies (Table I). The most 
frequent complaints were functional constipation 
and abdominal migraine, with a prevalence of 
13.6% and 13.9%, respectively. The latter, together 
with IBS, showed a significant increase in preva-
lence, compared to previous data in the literature33. 
Regarding IBS, there was an increase from 3.8% to 
8.8%. As for abdominal migraine, the increase was 
5.1% to 13.9% (Table I, Figure 2). The category that 
showed the most significant increase in prevalence, 
compared to previous data33 reported in 2018, was 
abdominal pain. For category H3, relating to Con-
stipation and Non-Retentive Fecal Incontinence, no 
one affected by Non-Retentive Fecal Incontinence 
was found, while 54 patients with Functional Con-
stipation were identified. (Table I) There was no 
significant change from previous studies in the lit-
erature33 (Table I, Figure 3). It was found that only 
one patient retained stools daily for the two months 
prior to the administration of the questionnaire.

Discussion

This cross-sectional study is the first to pro-
vide a comprehensive review of the prevalence of 
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FGID in a representative sample of Italian adoles-
cents, during the Lockdown period, related to the 
COVID-19 pandemic. Their frequency increases 
with age, varying significantly between different 
Mediterranean countries34,35. In Italy, it emerged 
that the most frequent disorders were irritable 
bowel syndrome (3.8%), abdominal migraine 
(5.1%) and functional constipation (14%)33.

The choice to use the Rome III Criteria instead 
of the more recent Rome IV depends on the fact 

that most of the previous studies in the literature 
used QPGS-RIII. As our aim was specifically to 
assess the differences, in terms of prevalence of 
FGID, between our study and the previously re-
ported data we had to use the Rome III criteria. 

The fact that we administered the online ques-
tionnaire did not allow us to exclude an organic 
etiology, potentially at the basis of the reported 
symptoms; however, online administration was a 
good screening method. Furthermore, it has al-

Figure 1. H1. Vomiting and aerophagia: 
prevalence in adolescents of Rumination 
syndrome, cycling vomiting syndrome and 
aerophagia in our study and in literature.

Functional gastrointestinal disorder
Prevalence of FGIDs in Adolescents

European mediterranean 
areas, 2018

Italy, 
2018

Italy, 2021

Vomiting and aerophagia
Adolescent Rumination Syndrome
Cycling Vomiting Syndrome
Aerophagia

0.1%
0.5%
6.3%

0
0

2.6%

2.7%
0.9%
2.9%

FGIDs Related to abdominal pain
Functional Dyspepsia
Irritable Bowel Syndrome
Abdominal Migraine
Functional Abdominal Pain
Functional Abdominal Pain Syndrome

0.5%
5.6%
7.8%
0.4%
0.6%

0,6%
3,8%
5.1%
0.8%
1.1%

1.3%
8.8%
13.9%
3.6%
1.8%

Constipation and incontinence
Functional Constipation
Non-retentive Fecal Incontinence

13.1%
0.4%

14%
0.1%

13.6%
0

Table I. Prevalence of each FGIDs in our study and in the literature.
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ready been shown that it is highly unlikely that an 
organic etiology could explain most of the symp-
toms diagnosed with the Rome III criteria36.

Comparing our results with that reported in 
the study published in 2018 by Scarpato et al33, it 
emerged that the prevalence of almost all FGID in 
Italian adolescents was found to be higher. 

In particular, the prevalence of Adolescent 
Rumination Syndrome was 2.7%; the prevalence 
of cycling vomiting syndrome was 0.9% and 
aerophagia 2.9%. Regarding Functional Consti-
pation, no significant differences emerged; how-
ever, the slight reduction in cases of Functional 
Constipation (13.6% vs. 14%) could be explained 

Figure 3. H3. Constipation and incontinence: prevalence in adolescents in our study and in literature,

Figure 2. H2. FGIDs related 
to abdominal pain: prevalence 
of functional dyspepsia, IBS, 
abdominal migraine, function-
al abdominal pain in adoles-
cents.
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by the change in the hygiene habits of these ad-
olescents: during the lockdown children were 
forced to stay at home so they lose the instinct to 
hold back feces, which is very normal behavior 
during school hours37, in fact only one patient re-
tained stools  daily in the two months preceding 
the administration of the questionnaire.

There was a marked increase in the prevalence 
of FGID related to abdominal pain and, among 
these, data on abdominal migraine almost tripled 
(13.9% vs. 5.1%) and data on bowel syndrome 
emerged strongly. irritable, more than doubled 
(8.8%) against 3.8%.

These findings could be the direct consequence 
of the limitations and restrictions imposed during 
the COVID-19 pandemic, as already demon-
strated by previous studies on adult samples. In 
the study by Oshima et al38, over 20% of adults 
with FD or IBS reported worsening of symptoms 
during the COVID-19-19 pandemic. Deteriora-
tion was most often related to psychological co-
morbidities and occupational problems38.

Mohammed et al30, reported the presence of 
stress in two thirds of their patients, who were 
suffering from IBS and an impairment of daily 
activities in 75% of the same patients, during the 
period of the pandemic30.

In fact, although Sars-CoV 2 most often caus-
es an asymptomatic or mild infection, with a low 
mortality rate39, COVID-19-19 disease has an in-
credible impact on psychological health40. Fear of 
the unknown increases anxiety in healthy people 
and exacerbates it in people with pre-existing 
mental illness41.

On the one hand, the current crisis offers great 
opportunities for family cohesion. However, seg-
regation and marginalization, with school clo-
sures, restrictions on social contacts, sport and 
recreation, pose a significant threat to the mental 
health of children and adolescents and a major 
source of stress42. Stress, together with changes in 
daily routine, is an important trigger for the onset 
of Abdominal Migraine episodes and for the re-
currence of symptoms related to Irritable Bowel 
Syndrome36,43.

Conclusions

Clinical studies show that stressful stimuli have 
a great impact on the sensitivity, motility, secre-
tion, permeability and immune activation of the 
intestinal mucosa. This is due to the remarkable 
bi-directional connections of the Gut-Brain Axis 

(GBA). These connections develop through the 
Central Nervous System (CNS), the Autonomous 
Nervous System (ANS), the Enteric Nervous Sys-
tem (ENS) and the hypothalamic-pituitary-adre-
nal (HPA) axis44.

Recent scientific evidence shows FGIDs are 
linked to a reduction in the quality of life (QoL) 
and psychological diseases that can determine the 
persistence of symptoms even in adulthood36.

It would be interesting, in future studies, to ex-
pand our data, also considering the levels of stress 
and the incidence of depression, anxiety and other 
psychological diseases in Italian adolescents, and 
to correlate these factors with the prevalence of 
FGID themselves.

Our study underlines the need to focus on 
stress management and all the consequences it 
could have on the well-being of Italian children 
and adolescents, especially during the critical pe-
riod of the pandemic we are facing today. The use 
of telemedicine and the coordinated intervention 
of psychologists, gastroenterologists and pediatri-
cians would be desirable, in order to reduce the 
dangerous effects of the Lockdown on the fragile 
psychological structure of the youngest.
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