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Abstract
Purpose of Review To evaluate the impact of the implementation of the Rome IV criteria on pediatric gastrointestinal practice.
Recent Findings In 2016, the Rome IV criteria were published, providing an update of symptom-based criteria to diagnose
children with functional gastrointestinal disorders (FGIDs).
Summary For neonates and toddlers, Wessel’s criteria for diagnosing infant colic were abandoned, and a differentiation was
made between toilet-trained and non-toilet-trained children in the diagnosis of functional constipation. For children and adoles-
cents, two new disorders (functional nausea and functional vomiting) are described, and in the diagnosis of functional dyspepsia,
pain does not have to be the chief complaint anymore. This change has made functional dyspepsia the most common functional
abdominal pain disorder, exceeding the prevalence of irritable bowel syndrome (IBS). Lastly, the diagnosis of abdominal
migraine was narrowed, causing an appropriate drop in its prevalence.
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Introduction

Functional gastrointestinal disorders (FGIDs) are common in
children of all age groups [1•, 2•]. In the absence of biomarkers
or specific tests to diagnose FGIDs, their diagnosis is based on
symptom-based criteria. The current criteria used to diagnose
FGIDs were published in 2016 and are called the Rome IV
criteria [3••, 4••]. These criteria replace the previous Rome III
criteria [5, 6] and are the second revision of the pediatric FGID
criteria who were first described in 1999 as the Rome II pedi-
atric criteria [7]. The consensual definition of criteria is impor-
tant in order to select homogeneous groups of patients to

advance research on and treatment for patients with functional
gastrointestinal complaints. The diagnostic criteria are regularly
updated to account for new developments in epidemiology,
pathophysiology, diagnostic testing, and treatment [8]. The cur-
rent pediatric criteria divide FGIDs according to age groups
(neonates and toddlers—0 to 3 years old—and children and
adolescents—4 to 18 years old) (see Table 1). Within the chil-
dren and adolescents’ group of diagnoses, there are three diag-
nostic categories based on the most bothersome symptom ac-
cording to the patient’s own report (or parental report in youn-
ger children): disorders of nausea and vomiting, disorders of
abdominal pain, and defecation disorders [3••, 4••].

This review provides an overview of themost relevant chang-
es in the Rome IV criteria in each age group, the impact of these
changes in the epidemiology of FGIDs, and the clinical implica-
tions for daily practice. At the end of each section, the reader will
find a brief outline on considerations for future research.

Infants and Toddlers

Infant Colic

The most important modification in the diagnosis of FGIDs in
neonates and toddlers concerns the diagnostic criteria for
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infant colic. The Rome IV pediatric committee established
different diagnostic criteria for clinical and research purposes.
For clinical purposes, the criteria are no longer based on
Wessel et al.’s “rule of threes” (crying more than 3 h a day,
for more than 3 days a week, for more than 3 weeks in a row)
[9]. According to the committee, these criteria were arbitrary,
culturally dependent, impractical, and did not reflect the im-
pact of the child’s symptoms on the family [3••]. Therefore,
the new clinical criteria are based on symptoms that have been
shown to cause higher distress to parents. Besides this, the age
of diagnosis of infant colic was extended to infants up to
5 months of age. Infant colic is characterized as recurrent
and prolonged periods of crying, fussing, or irritability, with-
out obvious cause and not resolvable or preventable by care-
givers, without evidence of failure to thrive, fever, or illness in
an infant under 5 months at the onset and resolution of symp-
toms. With these new criteria, the committee attempted to
reduce family distress by providing early and timely reassur-
ance, education, and support to the parents of infants with
colic, factors that are the mainstay of management [10].
Changes in the diagnostic criteria for infant colic did not result

in significant changes in epidemiology when comparing
community-based studies using the Rome III and Rome IV
criteria [1•]. The treatment of infant colic is currently based on
expert-opinions and should, in the absence of red-flags, focus
on reassuring and supporting parents [11].

For research purposes, there are additional criteria to diag-
nose infant colic: the caregiver should report that the infant
has cried or fussed for 3 or more hours per day during 3 or
more days in 7 days in a telephone or face-to-face screening
interview with a researcher or clinician. Crying or fussing
should be confirmed to be 3 h or more when measured by at
least one prospectively kept, 24-h behavior diary. These addi-
tional criteria will secure a specific diagnosis for research;
however, they also increase the necessary effort to set up a
research study. No studies have been conducted to establish if
the changes of the research criteria for infant colic will influ-
ence the frequency of diagnosis.

Future research in infant colic should focus on investigat-
ing the role of the microbiome in the pathophysiology and
possible treatment of infant colic, on developing an objective
method to measure the severity of infant colic for research
purposes, and on establishing evidence-based management
strategies for treating infant colic.

Functional constipation

can be diagnosed in both age groups. There are different
definitions for functional constipation in neonates and toddlers
versus children and adolescents. The committee harmonized
the duration criterion in both age groups to 1 month and made
additional adjustments to the criteria for the younger children.
After reviewing the Rome III diagnostic criteria, the members
of the committee thought that some aspects of the criteria were
not pertinent to children in diapers. The Rome IV now differ-
entiates between children with and without toilet training.
Non-toilet-trained children may be diagnosed with functional
constipation if they show at least two of the following criteria:
two or fewer defecations per week, a history of excessive stool
retention, a history of painful or hard bowel movements, a
history of large-diameter stools, and/or the presence of a large
fecal mass in the rectum. For toilet-trained children, two ad-
ditional criteria may be used: at least one episode of inconti-
nence per week and/or a history of large-diameter stools that
may obstruct the toilet. Since the new criteria, one study found
a rise in prevalence of functional constipation in infants and
toddlers from 4.7 to 12.1% [1]. Unpublished data by some of
the authors of this manuscript did not confirm this rise; how-
ever, they did find a significant higher prevalence in toilet-
trained young children compared with non-toilet-trained
young children.

Future research should focus on assessing the impact of the
changes made in the Rome IV criteria compared with previous
versions in terms of prevalence of constipation and treatment.

Table 1 FGIDs according to Rome IV [3••, 4••]

Functional gastrointestinal disorders in neonates and toddlers

Infant regurgitation

Infant rumination syndrome

Cyclic vomiting syndrome

Infant colic

Functional diarrhea

Infant dyschezia

Functional constipation

Functional gastrointestinal disorders in children and adolescents

Functional nausea and vomiting disorders

Cyclic vomiting syndrome

Functional nausea and functional vomiting

Rumination syndrome

Aerophagia

Functional abdominal pain disorders

Functional dyspepsia
Postprandial distress syndrome
Epigastric pain syndrome

Irritable bowel syndrome (IBS)

Predominant constipation (IBS-C)

Predominant diarrhea (IBS-D)

Mixed bowel habits (IBS-M)

Unclassified (IBS-U)

Abdominal migraine

Functional abdominal pain-not otherwise specified

Functional defecation disorders

Functional constipation

Nonretentive fecal incontinence
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Next to this, randomized controlled trials should be set up to
evaluate the influence of foods and laxatives in this age group.

Children and Adolescents

There have been multiple modifications in the diagnostic
criteria in this age group. Specific changes were also made
to each category of FGIDs. In the past, there was a common
criterion to all FGIDs: a requirement for “absence of inflam-
matory, anatomic, metabolic, or neoplastic process that ex-
plains the subject’s symptoms.” This criterion has been
substituted by “after appropriate medical evaluation, the
symptoms cannot be attributed to another medical condition.”
The reasoning behind this change was the common perception
among the members of the committee that the previous state-
ment could be misconstrued as a mandate to conduct exhaus-
tive testing prior to establishing diagnosis. However, in the
absence of biomarkers, testing is not always necessary. The
rephrasing of the criterion leaves the decision of determining
what type of testing (if any) is to be conducted with the phy-
sician. Although the result of this change has not yet been
evaluated, it was hoped that this would reduce the amount of
unnecessary testing in subjects with FGIDs [12].

The Rome IV criteria underscored the importance of
recognizing the presence of overlapping comorbidities.
Children with FGIDs frequently meet criteria for two
FGIDs simultaneously or in succession. The committee
also encourages clinicians to consider the possibility of
an overlap between FGIDs and organic diseases. For ex-
ample, it is known that a large proportion of children (up
to 25% in some studies) diagnosed with inflammatory
bowel disease have symptoms of functional origin that
are not explained by the underlying inflammatory process
[13]. The recognition of the overlap of functional symp-
toms in organic diseases moves away from the reduction-
istic assumption that all symptoms reported by patients
with organic diseases should have an organic origin. The
understanding that alterations of brain-gut axis can ex-
plain the symptoms in children with functional or organic
diseases has important treatment implications. It justifies
the use of mind-body treatments such as cognitive behav-
ioral therapy, guided imagery, or hypnotherapy to allevi-
ate symptoms [14] in children with both functional and/or
organic diagnoses.

Functional Disorders of Nausea and Vomiting

The criteria for the diagnosis of cyclic vomiting syndrome
have been modified and are now in line with the
NASPGHAN guidelines for diagnoses and treatment [15].
Cyclic vomiting syndrome, abdominal migraine, andmigraine
headaches are considered part of the same family of disorders

and, as such, frequently manifest in the same patient. In order
to clarify the diagnosis in patients with overlapping symptoms
(e.g., children with cyclic vomiting syndrome and abdominal
migraine can have both abdominal pain and vomiting), the
Rome IV criteria stress that the primary diagnosis should be
based on the most bothersome symptom. This consideration
has diagnostic and therapeutic implications in clinical prac-
tice, as children with abdominal migraine are not always re-
ferred to a pediatric gastroenterologist and are instead seen by
neurologists, who use different diagnostic criteria (ICHD) and
frequently recommend different treatments [16, 17].

The Rome III criteria made no reference to children with
isolated nausea or to the overlap of nausea with non-cyclical
disorders. In the previous version of the criteria, nausea was
only mentioned in the setting of cyclic vomiting syndrome or
abdominal migraine. Studies have shown that nausea is a com-
mon symptom in children with functional abdominal pain
disorders [18] and that some children have nausea or vomiting
that presents in a non-stereotypical and cyclical fashion [19].
Moreover, studies have shown that nausea is a highly
invalidating symptom and that children with severe and
prolonged nausea have a poor quality of life [20]. As a result,
the Rome IV criteria established two new diagnoses: function-
al nausea and functional vomiting. Functional nausea is ap-
plied to the group of children that report bothersome nausea as
the predominant symptom, occurring at least twice per week,
for at least 2 months, and generally not related to meals, nor
consistently associated with vomiting. To diagnose a patient
with functional vomiting, the child must have at least one
episode of vomiting per week. The vomiting should not be
related to an eating disorder, to rumination, or be self-induced.
The current evidence suggests that functional nausea and
vomiting can be diagnosed in children. Epidemiological stud-
ies conducted in the USA and Latin-America have shown that
these disorders are uncommon. The prevalence of functional
nausea is approximately 0.1–0.5%, and the prevalence of
functional vomiting is approximately 0.6–1.4% [1•, 2•].

The newly defined diagnoses allow labeling a subset of
patients seen in clinic. Providing a patient with a diagnosis
helps reassure the families and children while at the same time
may avoid unnecessary testing in search of an elusive disease.
Education of families on the diagnosis can provide a sense of
relief that can positively influence the prognosis [21]. Due to
the recent inclusion of the diagnoses of functional and nausea
and vomiting in children, there is still lack of evidence for
specific pharmacological and non-pharmacological treatments
[22]. In the absence of evidence-based recommendations for
their treatment, management principles are extrapolated from
clinical trials aimed at treating other diseases/disorders with
common symptoms. Pharmacological treatments, as well as
complementary treatments such as some herbal therapies, cog-
nitive behavioral therapy, and hypnotherapy, which have been
shown to be effective in children with severe nausea due to
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chemotherapy or post-surgery [23], can be indicated in chil-
dren with these diagnoses. Similar to the treatment of most
FGIDs, an interdisciplinary approach addressing psychosocial
burden is sought [19].

Future research on functional nausea and vomiting
should focus on establishing the natural history of these
disorders, understanding the risk and protective factors for
their development, and designing clinical trials to obtain
evidence-based data for their treatment. However, due to
the low prevalence of these disorders, clinical trials will
likely need to be multicenter.

Functional Abdominal Pain Disorders

The group of disorders characterized by the predominance of
abdominal pain has been renamed as functional abdominal pain
disorders. It was thought that the Rome III criteria term of
“abdominal pain predominant functional gastrointestinal disor-
ders” was cumbersome and that new and more intuitive termi-
nology was needed. This group of disorders includes functional
abdominal pain-not otherwise specified (FAP-NOS), which re-
places the Rome III diagnoses of functional abdominal pain and
functional abdominal pain syndrome, two diagnosis that were
thought to be a spectrum of severity within the same disorder.
Three other diagnoses are included in this category: functional
dyspepsia, irritable bowel syndrome (IBS), and abdominal mi-
graine. Each of these diagnoses underwent changes.

Functional Dyspepsia

In contrast to the Rome III criteria, the Rome IV definition of
functional dyspepsia does not require patients to describe pain
as the predominant symptom. Patients may present with at
least one of the following symptoms: postprandial fullness,
early satiation, epigastric pain, or burning. With this new def-
inition came two subtypes: epigastric pain syndrome and post-
prandial distress syndrome. Epigastric pain syndrome is char-
acterized by epigastric pain that is not modified with bowel
movements, as would be the case in IBS. Postprandial distress
syndrome includes children who have early satiety or discom-
fort that may not allow them to finish their meal and occasion-
ally even leads to weight loss. While the latter is associated
with meals, it is not always the case with epigastric pain syn-
drome. Based on the new definitions of subtypes, children
diagnosed with functional dyspepsia in Rome III would now
mostly fulfill the criteria for epigastric pain syndrome in Rome
IV. Studies comparing the prevalence of functional abdominal
pain disorders between the Rome III criteria and the Rome IV
criteria found that with the new definition, functional dyspep-
sia is now the most common disorder in this group (3.0–
7.6%), with postprandial distress syndrome being the most
common subtype (2.7–7.2%) [1•, 2•]. Interestingly, in these
studies, the prevalence of functional dyspepsia exceeds the

prevalence of IBS, which was previously found to be the most
prevalent functional abdominal pain disorder in the regions of
the conducted studies and in a worldwide meta-analysis [24]. A
recent study studying the prevalence of functional dyspepsia in
adults in the USA, Canada, and the UK also found functional
dyspepsia to be more common than IBS [25]. Because of the
previous predominance in prevalence of IBS, most published
research was focused on this diagnosis, and little attention was
being paid to functional dyspepsia, which was thought to be
uncommon. Thus, currently, there are neither guidelines for the
treatment of children with functional dyspepsia nor prospective
randomized studies to provide recommendations. A recent sys-
tematic review found that there is no available evidence to
support the use of any pharmacological drugs to treat children
with functional dyspepsia [22]. However, the committee made
recommendations for the treatment of each subtype based on
expert opinion and adult based data. For the epigastric pain
syndrome subtype, the committee recommended the use of
proton pump inhibitors as first line treatment. Tricyclic antide-
pressants are recommended for the most severe or recalcitrant
cases. For the postprandial distress syndrome subtype, the com-
mittee recommends the use of fundal relaxant medications (i.e.,
cyproheptadine) and prokinetics, such as erythromycin.
Retrospective studies have shown that cyproheptadine may be
beneficial and safe for children with symptoms of dyspepsia
[26]. Although approximately one third of children will report
side effects, those are usually minor and limited to somnolence,
increased appetite, and weight gain [27]. Other medications
with 5HT-1 agonist effect, such as buspirone, have been used
with some success in small trials in adults [28]. There are few
prokinetics with pediatric evidence available in the USA. The
Food and Drug Adminsitration (FDA) has issued a black box
warning to the use of metoclopramide due to the risk of tardive
dyskinesia associated with prolonged use [29]. Domperidone is
not available in the USA, but can be more easily obtained in
many other countries. Risk of QT prolongation should be con-
sidered with its use [30] as well as with antibiotics that have a
motilin agonist effect, such as erythromycin and azithromycin,
which are sometimes used as prokinetics. Newly FDA ap-
proved prokinetics for the use in adult patients include
tegaserod and prucalopride. Pediatric studies have also shown
that gastro-electrical stimulation may be useful in children with
functional dyspepsia [31, 32].

Prospective, preferably multicenter, studies should be de-
signed to assess the pathophysiology of each subtype of func-
tional dyspepsia in children, to establish the risk factors for
their development and prognosis, and to assess the efficacy of
the various treatment options.

Abdominal Migraine

With the change of diagnostic criteria from the Rome II to
Rome III edition, the prevalence of this diagnosis greatly
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increased to what was thought to be an unusual high prevalence
[33]. The committee considered that such a high prevalence did
not reflect clinical practice. Studies have shown that the Rome
III abdominal migraine diagnosis was easily misclassified and
regularly overlapped with the diagnosis of IBS [33–36]. The
committee made changes in the abdominal migraine diagnosis
to solve this problem. The new diagnosis of abdominal mi-
graine is more stringent and better defines the period between
symptomatic attacks. The Rome IV criteria include paroxysmal
and stereotypical episodes of intense, acute periumbilical, mid-
line or diffuse abdominal incapacitating pain as the predomi-
nant symptom, lasting at least 1 h and interfering with daily
activities. The pain should be associated with at least 2 of the
following: anorexia, nausea, vomiting, headache, photophobia,
or pallor, and the episodes should occur at least twice within
6 months [4••]. As a result of these changes in diagnostic
criteria, the prevalence of abdominal migraines decreased from
23 to 0.5–1.1% [1•, 2•]. This prevalence most likely better
reflects the “real” prevalence of this disorder. This more specific
diagnosis of patients with abdominal migraine has important
implications for treatment, as management strategies between
abdominal migraine and IBS differ. Primary interventions for
abdominal migraine include preventive measures such as
avoidance of triggers, behavior therapy, and dietary modifica-
tions [37]. Pharmacological treatment should be considered if
symptoms are refractory to these interventions [37]. Up until
now, only one small (n = 16) double blind placebo controlled
study has evaluated the effect of pizotifen (not available in the
USA) as a prophylactic treatment, which showed a positive
effect [38]. Amitriptyline can be used in the prevention of ab-
dominal migraine and cyclic vomiting. The recommended
doses for abdominal migraine range 0.2–0.4 mg/kg [39], while
for cyclic vomiting syndrome, the guideline recommends slow-
ly increasing the dose up to 1.0–1.5 mg/kg [15].

The committee believes that abdominal migraine, cyclic
vomiting, and migraine headache share the same pathophysi-
ology, but none of the current hypotheses have been definitely
confirmed [37]. There is a need for studies to better character-
ize this family of disorders, the common triggers, natural his-
tory, and treatment options.

Irritable Bowel Syndrome

In line with adult diagnostic criteria, four subtypes of IBS have
been defined [40]. The new classification allows differentiation
of treatments for patients with different subtypes of IBS. The
subtypes are based on the predominant stooling pattern accord-
ing to the Bristol Stool Scale and are defined as IBS with con-
stipation (IBS-C), diarrhea (IBS-D), mixed bowel habits (IBS-
M), and an unclassified group for those who do not fit in these
subtypes. IBS-C seems to be the most common subtype in
children and adolescents in most studies; however, it is not
uncommon for patients to change subtype over time [41, 42].

An important consideration made by the committee was to set
criteria to differentiate IBS-C from functional constipation. The
committee recommends that patients with abdominal pain and
constipation should first be treated for constipation. When
symptoms of abdominal pain persist despite adequate treatment
of constipation, the patient is to be diagnosed with IBS-C and
treated according to evidence-based guidelines [21].

For the treatment of IBS, education, establishing a thera-
peutic alliance and providing reassurance, may be sufficient.
In other cases, additional therapeutic strategies can be applied.
There is increasing evidence for a non-pharmacological treat-
ment approach, including biopsychosocial modifying thera-
pies and dietary interventions [21, 43]. In patients who prefer
a pharmacological approach, the Rome IV Interactive Clinical
Decision Toolkit recommends antispasmodics as first line and
the use of tricyclic antidepressants in recalcitrant cases [44].
The treatment of the patient’s stool problems may require
additional medications. Laxatives can be used in cases of con-
stipation and medications that decrease motility and secretions
can be used in cases of diarrhea. Commonmedications used in
IBS-D are loperamide and cholestyramine. Studies in adults
have shown significant benefit from the use of lubiprostone,
prucalopride, and linaclotide over placebo in IBS-C [45]. For
adults with IBS-D, the use of bile acid sequestrants may be
beneficial, as up to 50% of adults with functional diarrhea and
IBS-D have bile acid malabsorption [46]. Rifaximin,
eluxadoline, and alosetron have been shown to be beneficial
in the treatment of IBS-D in adults but no trials have been
conducted in children [47].

There is a paucity of validation of the Bristol Scale and
little evidence to support treatments for the various IBS sub-
types in children. Large clinical trials should be conducted in
this regard and to better characterize the IBS diagnosis and its
subtypes and to test the Rome IV proposed differences be-
tween IBS-C and functional constipation.

Functional Defecation Disorders

In the category of functional defecation disorders, only minor
adjustments were made to the children and adolescent group.
The necessary duration for diagnosis of functional constipa-
tion was shortened from 2 to 1 month to emphasize the im-
portance of early treatment that was shown to improve the
prognosis. Studies comparing the Rome III and Rome IV
criteria have shown that the reduction in the time criterion
did not modify the prevalence of functional constipation in
children and adolescents [1•, 2•, 48].

Conclusion

The Rome IV criteria have changed the framework in which
physicians examine, diagnose, and treat children. With the
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introduction of functional nausea and functional vomiting as
defined disorders and the significant changes in diagnostic
criteria for infant colic, abdominal migraine, and functional
dyspepsia, prevalence and patient characteristics have
changed, warranting new studies involving the different pa-
tient populations. Additionally, and in view of the differences
in results between clinical trials conducted in children and
adults, pediatric trials should be designed to establish
evidence-based beneficial treatment strategies specifically
for children.
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