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Functional gastrointestinal disorders (FGIDs) are common worldwide and cover a wide range of disorders attributable 
to the gastrointestinal tract that cannot be explained by structural or biochemical abnormalities. The diagnosis of 
these disorders relies on the symptom-based Rome criteria. In 2016 the Rome criteria were revised for in-
fants/toddlers and for children and adolescents. In this review, we discuss the novel Rome IV criteria for infants and 
toddlers. The criteria for infant colic were drastically changed, whereas only minor changes were made for regur-
gitation, cyclic vomiting syndrome, functional diarrhea, infant dyschezia and functional constipation. In addition to 
this, the new Rome IV discusses underlying mechanisms of pain in infants and toddlers, including the neuro-
development of nociceptive and pain pathways, the various factors that are involved in pain experience, and methods 
of pain assessment in infants and toddlers is essential for the clinician who encounters functional pain in this age 
group. Overall, the Rome IV criteria have become more distinctive for all disorders in order to improve the process 
of diagnosing pediatric FGIDs.
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INTRODUCTION

Functional gastrointestinal disorders (FGIDs) in 
infants and toddlers are common worldwide and 
cover a variety of disorders associated with chronic, 
recurrent symptoms attributable to the gastrointes-
tinal tract, but not explained by structural or bio-
chemical abnormalities [1]. The diagnosis of these 
disorders relies on symptom-based criteria, the 

so-called Rome criteria, which find their origin in 
1994 [2]. A group of gastroenterology experts gath-
ered in the city of Rome and created a classification 
system with diagnostic criteria for FGIDs in adults. 
These criteria were based on literature review and 
consensus process and considered as Rome I. The 
Rome working group updated the criteria in 1999 
(the Rome II criteria); in this publication, specific 
standardized criteria for FGIDs in children were also 
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Fig. 1. Rome IV diagnoses in 
infants and toddlers and the 
age at which they may occur. 
IRS: infant rumination synd-
rome.

provided by a group of pediatric gastroenterology ex-
perts [3]. The pediatric Rome II criteria were mainly 
based on knowledge of FGIDs in adults and a con-
sensus process, because at that time literature on 
FGIDs in children was scarce. Since the publication 
of the Rome II criteria, the literature concerning 
these disorders in children has expanded. This led to 
revisions of the criteria and in 2006 the Rome III cri-
teria were presented [4]. With the introduction of 
the Rome III criteria a distinction was made between 
FGIDs in younger children (neonate/toddler) and 
older children (child/adolescent) [5,6]. Over the past 
decade, knowledge regarding FGIDs in neonates and 
toddlers has further improved, which has resulted in 
the recently published Rome IV criteria [1]. Fig. 1 
shows the various FGIDs in children under 4 years of 
age and the age at which they occur. The complete 
Rome IV criteria are provided in Appendix 1 [1].

IMPACT

Reported prevalence rates of FGIDs in neonates 
and toddlers vary between 27.1% and 38.0%, with 
the most prevalent disorders being infant regur-
gitation and functional constipation (1-25.9% and 
1-31%, respectively) [7]. Infants and toddlers with 
an FGID display a reduced quality of life and visit 
medical professionals more often compared to healthy 
controls [8]. Moreover, the impact on the families of 
affected children is considerable. Recurrent un-
explained symptoms in young children can cause 

concerns for caretakers, especially because young 
children are unable to adequately describe emotions 
or pain. Whether these parental concerns result in 
health care utilization or not depends on the coping 
style of parents, their perception of their child’s 
symptoms and previous experiences they have had. 
During a consultation, clinicians should realize that 
these parental factors are as important as the child’s 
symptoms. Especially because the diagnosis of an 
FGID mainly relies on parental reports and inter-
pretations of their child’s symptoms. This makes the 
diagnostic process challenging and underlines the 
importance of strict criteria for FGIDs in this age 
group. 

In this review article, we will discuss FGIDs that 
may occur in neonates and toddlers, focusing on the 
epidemiology, pathophysiology, diagnostic Rome 
IV criteria and treatment options. Only two pop-
ulation-based epidemiological studies assessing the 
prevalence of FGIDs in neonates and toddlers ac-
cording to the Rome III criteria have been published 
in the English literature. van Tilburg et al. [8] con-
ducted a community-based survey study amongst 
1,447 mothers in the United States (US) assessing 
the prevalence of FGIDs through maternal reports 
based on the Questionnaire on Pediatric Gastrointes-
tinal Symptoms-Rome III Version (QPGS-RIII). Chogle 
et al. [9], surveyed the parents of children aged 0-48 
months presenting at primary care clinics for a 
well-child visit in Colombia, they used a Spanish 
translation of the QPGS-RIII.
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INFANT REGURGITATION

Prevalence
Infant regurgitation is the most common FGID in 

infants (＜12 months of age) with reported preva-
lence rates ranging from 8-26% in this age group 
[8,9]. At the peak age around 2-4 months, preva-
lence rates have been reported to be as high as 
67-87% [10,11]. This wide range in prevalence rates 
might be explained by the different criteria that have 
been used to define regurgitation in the past [12]. 

Presentation
When stomach contents move back into the 

esophagus, mouth, and/or nose involuntarily, this is 
called gastroesophageal reflux (GER). The term re-
gurgitation is used when these gastric contents can 
be visualized. This phenomenon is part of the normal 
development of an infant and uncomplicated regur-
gitation is therefore not a sign of pathology. Contrarily, 
gastroesophageal reflux disease (GERD) defines the 
situation where GER leads to complications or con-
tributes to tissue damage or inflammation [13]. In 
2009, the guideline published by the North American 
Society of Pediatric Gastroenterology, Hepatology 
and Nutrition (NASPGHAN) and the European Society 
of Pediatric Gastroenterology, Hepatology and 
Nutrition (ESPGHAN) discriminated between in-
fant regurgitation and GERD by adding “trouble-
some symptoms” as a diagnostic criterion for GERD 
[13]. Although infant regurgitation is a frequent rea-
son for parental concern, it resolves spontaneously 
with age and it is not associated with negative 
long-term consequences.

Rome IV
The Rome Working Committee agreed to leave 

“troublesome” symptoms out of the new Rome IV 
criteria, since quantitative methods to define “trou-
blesome” are lacking and infants are not able to com-
municate if they are bothered by certain symptoms. 
No revisions were made for infant regurgitation in 
the Rome IV compared to the Rome III [1,5]. 

Treatment
The most important part of treatment is reassurance. 

The relationship between the caregiver and the child 
can be improved by redeeming the caregiver’s fears 
about their child’s condition. Furthermore, sources 
of physical and emotional distress should be identi-
fied and a suitable plan to abate them needs to be 
made [1]. Medical interventions are not required in 
the management of regurgitation. Additional con-
servative treatments include thickened feedings, an-
ti-regurgitation formulas and positioning after meals 
[14-17]. 

RUMINATION SYNDROME

Prevalence
Data regarding the prevalence of rumination syn-

drome in infants and toddlers are scarce and have 
only been published recently. van Tilburg et al. [8] 
showed that the prevalence of rumination syndrome 
was 2.4% in infants ＜1 year of age, and 1.9% in 1-3 
year old children. Chogle et al. [9] found higher prev-
alence rates in these age groups (7.2% and 2.9%, re-
spectively).

Presentation
In infant rumination syndrome, infants habitually 

and voluntarily regurgitate stomach contents into 
the oral cavity as an outing of self-stimulatory be-
havior, which is thought to arise in the context of 
longstanding social deprivation. Rumination syn-
drome may present clinically in patients from all 
ages, from infants to adults, and may occur in neuro-
logically impaired children and adults [18]. 

Rome IV
Only two small changes have been made in the 

Rome IV criteria for rumination syndrome compared 
to the Rome III criteria. The duration of complaints 
was changed in 2 months instead of 3 months in or-
der to be consistent with the criteria for rumination 
for the older age groups. Furthermore, the word nau-
sea has been eliminated from the criteria due to the 
difficulty of assessing this symptom in infants.
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Treatment
Malnutrition is one of the major concerns in infant 

rumination syndrome, since previously swallowed 
food is repeatedly and excessively lost. Therefore, 
management aims at eliminating the need for rumi-
native behavior in order to improve the infant’s nu-
tritional status [1]. 

CYCLIC VOMITING SYNDROME

Prevalence
Cyclic vomiting syndrome (CVS) occurs from in-

fancy to middle-age adulthood, with a peak preva-
lence between 2 and 7 years [19]. Based on maternal 
reports, the prevalence of CVS in the US was 0.0% in 
infants ＜1 year, and 3.4% in toddlers [8]. The pop-
ulation-based survey study from Colombia found the 
prevalence of CVS to be 3.8% in infants ＜1 year and 
6.1% in children from 1-4 years of age [9]. 

Presentation
CVS is presented as stereotypic, recurrent episodes 

of vomiting which last hours to days with symp-
tom-free interval periods which last weeks to 
months [20]. In a series of 71 patients, the frequency 
of episodes varied from 1 to 70 per year, with an aver-
age of 12 per year [19]. Vomiting attacks may occur 
sporadically or at regular intervals, and they are 
characterized by onset at the same time of day, most 
often late at night or early in the morning. 

Rome IV
For CVS, the most important decision regarding 

the Rome IV criteria involves the amount of re-
current episodes required to fulfil the diagnostic 
criteria. The committee reviewed the NASPGHAN 
Cyclic Vomiting Syndrome Consensus Statement 
[20] and International Headache Society [21] guide-
line for CVS, which recommend a minimum of 5 at-
tacks of intense nausea and vomiting in any interval 
for the diagnosis of CVS in children. These state-
ments criticized the minimum of 2 attacks in the 
Rome III criteria for lacking specificity. However, no 
studies have validated the NASPGHAN and Interna-

tional Headache guidelines. Furthermore, if a lack of 
specificity was suspected, one would expect sig-
nificantly higher prevalence rates of studies using 
Rome III criteria. In contrast, 5 recent studies in in-
fants, toddlers, children and adolescents using the 
Rome III criteria did not support this observation 
[22-25]. Based on these data and based on the im-
pact of a CVS attack for the quality of life of the child 
and the family, the Rome IV working group decided 
that early diagnosis is important and left the mini-
mum number of 2 episodes to diagnose CVS un-
changed. Finally, the word nausea has been left out, 
as the working group is of the opinion that this 
symptom is difficult to assess in infants due to the in-
ability to communicate the presence of nausea.

Treatment
Treatment focusses on two aspects of the CVS 

attacks. One aspect is the prevention of episodes in 
children who suffer from frequent, severe and pro-
longed attacks. Daily treatment with cyprohepta-
dine, pizotifen, amitriptyline, propranolol or eryth-
romycin can diminish the frequency of episodes or 
can even prevent them entirely [20]. The other as-
pect is to reduce the severity of the attacks. Oral 
acid-inhibiting drugs for the protection of esoph-
ageal mucosa and lorazepam for antiemetic, anx-
iolytic and sedative purposes can be considered. 

INFANT COLIC

Prevalence
Prevalence rates for infant colic vary widely, main-

ly due to the use of different definitions in studies. A 
recent systematic review on outcome measures used 
in trials for infant colic, demonstrated that in 39 tri-
als 20 different definitions for colic had been used 
[26]. According to a systematic review from 2001, 
prevalence rates for infant colic varied from 3-28%, 
based on 8 included prospective studies [27]. A more 
recent systematic review reported prevalence rates 
ranging from 2-73%, with a median of 17.7% [12]. 
Furthermore, two recent population-based survey 
studies in the US and Colombia reported prevalence 
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rates of 5.9% and 10.4% respectively, based on the 
Rome III criteria [8,9]. One has to bear in mind that 
aside from the different definitions that are used, the 
prevalence of infant colic is affected by parental per-
ception of the intensity and duration of crying epi-
sodes [28,29], methods used to collect data about 
crying, parents’ well-being [30], and culturally de-
pendent infant care practices [31].

Presentation
Infant colic can be considered as a behavioral phe-

nomenon in infants aged 1 to 4 months and involves 
long periods of inconsolable crying and hard-to-calm 
behavior. The crying occurs for no apparent cause 
and this is one of the main reasons it is distressing 
and worrisome for parents [32]. The term “colic” re-
fers to unexplained and acute abdominal pain. It is 
often assumed by clinicians that crying in infant col-
ic has a gastrointestinal cause and that is why chil-
dren with infant colic are commonly referred to pe-
diatric gastroenterologists [33,34]. However, wheth-
er infant colic truly has a gastrointestinal origin is de-
batable [35]. The pathophysiology of infant colic is 
incompletely understood, but it has been postulated 
that it is caused by various factors such as a dis-
turbance of pathways in the central nervous system 
[36-39], psychosocial causes (e.g., inadequate in-
fant-family relationship or parental anxiety) [40-42], 
or gastrointestinal-related causes as cow´s milk al-
lergy, GER or motility disorders of the gastroin-
testinal tract [43]. Over the past decades, interest in 
the role of the microbiome in the pathophysiology of 
infant colic has rapidly increased. It has been sug-
gested that altered microbiota affect gut motility and 
gas production, leading to colicky behavior [44]. 
Some studies have shown that the intestinal micro-
biota of infants with colic shows a lower microbiota 
diversity compared to healthy controls [45,46]. 
However, in most cases excessive crying remains un-
explained and probably represents the upper end of 
the normal developmental “crying curve” of healthy 
infants [47-49]. In general, the crying of healthy ba-
bies increases after birth, reaches a peak around 5-6 
weeks of gestational age and then declines at 3 

months [29,49]. In less than 5% of children who 
present with inconsolable crying, an underlying or-
ganic disease is found [50]. Conclusively, it still un-
certain whether infant colic reflects a normal devel-
opmental phenomenon, a central nervous system 
disbalance, an environmental disturbance or gastro-
intestinal discomfort. Nonetheless, it is a self-limit-
ing disease that, in the absence of other alarming 
symptoms, should be treated with education and re-
assurance [51]. 

Rome IV
A major revision has been made for the criteria of 

infant colic in Rome IV; the modified Wessel’s cri-
teria used in Rome III were abandoned. The modified 
Wessel’s criteria required the crying to occur for 
more than 3 hours per day, on at least 3 days per 
week of the last week described by Wessel et al. [52] 
(hence these criteria were referred to as Wessel’s rule 
of threes). The committee decided to exclude 
Wessel’s rule of threes from the Rome IV criteria, as 
it was stated that a minimum of 3 hours per day was 
too arbitrary since no evidence exists that a child 
who cries 2 hours and 50 minutes per day differs 
from one who cries 3 hours per day [53]. Furthermore, 
in some cultures infants cry more than in others and 
this makes the criteria culturally dependent [31]. In 
addition, filling out behavior diaries for 7 days is con-
sidered to be intensive and time-consuming, hence it 
is a struggle for parents to complete them [1]. Another 
reason for abandoning Wessel’s rule was the focus 
on crying amount instead of the prolonged, un-
soothable character of the crying episodes, which 
has been demonstrated to distress caregivers [54]. 
Moreover, the term ‘paroxysmal’ is left out, since evi-
dence is lacking to support that infant colic differs in 
sound and starts more abrupt compared to normal 
crying bouts [55,56]. Finally, the Rome IV commit-
tee decided to add two criteria that have to be ful-
filled for the diagnosis of infant colic in clinical 
research. In a telephone or face-to-face consult with 
a researcher or clinician, parents have to report that 
their infant has cried or fussed for 3 or more hours 
per day, during 3 or more days in the preceding week. 
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In addition, parents have to keep a 24-hour behavior 
diary to confirm that the total amount of crying and 
fussing is more than 3 hours per 24 hours.

Treatment
One of the most important goals of treatment for 

infant colic is to help caregivers cope with their in-
fant’s symptoms and to provide support for the in-
fant-family relationship [57]. Following the crying, 
caregivers may develop frustrations and insecurities 
concerning their nurturing skills [58,59]. It is essen-
tial for clinicians to recognize this and to offer con-
tinuous support, in order to influence the way pa-
rents view their ability to care for the child [60].

Moreover, recent evidence for the treatment of in-
fant colic with Lactobacillus reuteri DSM 17938 is 
promising. Several randomized controlled trials de-
monstrated a favorable effect of this probiotic strain 
in infants with colic compared to healthy controls 
[61,62]. However, another recent randomized dou-
ble-blind controlled trial with a larger amount of 
participants did not show this advantage of L. reuteri 
[63]. In addition, a systematic review reported that 
evidence for probiotic use for the management of in-
fant colic, in particular in formula-fed infants, was 
lacking [64].

FUNCTIONAL DIARRHEA

Prevalence
Population-based survey studies utilizing the 

Rome III criteria have reported the prevalence of 
functional diarrhea in infants to be 2.4% in the US 
and 1.9% in Colombia [8,9]. For toddlers, the preva-
lence has been shown to be 6.4% in the US, whereas 
in children 1-4 years of age the prevalence was 0.5% 
in Colombia [8,9].

Presentation
Despite having frequent unformed stools, children 

with functional diarrhea do not suffer from failure to 
thrive as long as the caloric intake is adequate. The 
child appears unperturbed by the frequent, loose 
stools and the symptoms resolve spontaneously by 

the time the child reaches the school age. Functional 
diarrhea is therefore also called toddler’s diarrhea. 
Dietary factors such as overfeeding, excessive fruit 
juice consumption, excessive carbohydrate (fructose) 
ingestion with low fat intake, and excessive sorbitol 
intake have been suggested to play a role in the path-
ophysiology of functional diarrhea.

Rome IV
In Rome IV, the defecation frequency required for 

the diagnosis of functional diarrhea has changed 
from 3 to 4 stools per day, based on findings from the 
study by van Tilburg et al. [8] which showed that a 
frequency of 3 stools per day is common in young 
children. Moreover, the passing of stools during 
sleep has been abandoned because of its low specific-
ity; 25% of mothers reported that their child passes 
stools in their sleep [8]. These changes will likely in-
fluence the results of future epidemiological studies.

Treatment
Parents need to be educated and reassured; this 

condition is not harmful and is indeed self-limiting. 
It is recommended to evaluate fruit juice and fruc-
tose intake and to provide the parents with adequate 
dietary advice to normalize the child’s diet. No medi-
cal interventions are needed.

INFANT DYSCHEZIA

Prevalence
According to the Rome III criteria, the prevalence 

of infant dyschezia in infants under 6 months of age 
has been reported to be 2.4% in the US and 3.2% in 
Colombia. A study in the Netherlands found that at 
the ages of 1 and 3 months, 3.9% and 0.9% infants, 
respectively, fulfilled the Rome III criteria for infant 
dyschezia. In the same study, 0.9% of 9-month old 
infants would have fulfilled the diagnostic criteria 
for infant dyschezia if the maximum age limit for 
this diagnosis had not been 6 months according to 
the Rome III criteria.
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Presentation
Infant dyschezia is characterized by straining, 

screaming, crying, and turning red or purple in the 
face while making an effort to defecate in a child that 
has daily soft stools. These symptoms usually persist 
for 10-20 minutes, which can be distressing to 
parents. The underlying mechanism behind infant 
dyschezia is considered to be related to the failure to 
coordinate increased intra-abdominal pressure with 
relaxation of the pelvic floor muscles. Infant dysche-
zia is easily mistaken for constipation and it is im-
portant to distinguish between these two disorders. 

Rome IV
Based on the study by Kramer et al. [65], the age 

limit for this diagnosis has been modified and is now 
9 months in Rome IV. Furthermore, straining and 
crying which are characteristic symptoms for infant 
dyschezia no longer have to be associated with suc-
cessful defecation only, but may also be associated 
with unsuccessful passage of stools. 

Treatment
Since this behavior resolves spontaneously, effec-

tive reassurance is of key importance in the manage-
ment of infant dyschezia and medical interventions 
are not necessary. Caregivers are advised to avoid rec-
tal stimulation, since this may be disturbing for the 
child or may condition the child to wait for stim-
ulation to defecate. There is no need for laxatives.

FUNCTIONAL CONSTIPATION

Prevalence
The reported prevalence of functional constipation 

in infants and toddlers varies between studies and 
ranges from 5% to 27% [8,9]. The prevalence in tod-
dlers is frequently reported to be higher than in in-
fants [8,9], which is in line with recent findings from 
a retrospective chart review study which described 
that the median age of onset of functional con-
stipation in children was 2.3 years [66].

Presentation
The presentation of functional constipation may 

vary in young children. Symptoms may include hard, 
painful bowel movements and toddlers sometimes 
exhibit fecal incontinence. Withholding behavior is 
considered to play an important role in the patho-
physiology of functional constipation in young chil-
dren; unpleasant experiences with defecation (most 
notably painful defecation) may cause the child to 
voluntarily retain their stools to avoid this un-
pleasant experience. This can lead to a vicious cycle, 
where voluntary stool retention leads to increased 
water absorption from the feces and thereby harder 
stools and inherently more difficult and painful 
defecation. 

Rome IV
In Rome IV, a differentiation has now been made 

between children who are toilet trained and children 
who are not. This is especially relevant for the crite-
rion of fecal incontinence and for the description of 
large stools. Furthermore, the criteria for infants and 
toddlers and those for children and adolescents have 
been adjusted to match one another in Rome IV. 

Treatment
Non-pharmacological treatment for functional 

constipation consists of education, demystification, 
regular dietary advice (sufficient fiber and fluid in-
take) and in older children toilet training, a reward 
system and a stool diary [67]. It is important to re-
duce fear and, if possible, to make the child and pa-
rents understand the underlying pathophysiological 
mechanisms and the need to learn how to recognize 
these in daily life. If a fecal mass is suspected to be 
present, disimpaction should be attempted, followed 
by maintenance treatment with laxatives. For both 
the disimpaction phase and the maintenance phase, 
polyethylene glycol is the primary preferred medi-
cation [68]. 

PAIN

Pain is an important component of many FGIDs in 
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neonates and toddlers. A better understanding of the 
neurodevelopment of nociception, the various fac-
tors that are involved in pain experience, and meth-
ods of pain assessment in infants and toddlers is es-
sential for the clinician who encounters functional 
pain in this age group. The traditional acute pain 
model, which describes pain as a signal following 
anatomic or biochemical pathology, is not suitable 
for the management of functional pain, in which the 
pain does not function as a warning of a demon-
strable anatomic or biochemical substrate but where 
there is a dysfunction in the mechanisms involved in 
pain perception. Moreover, this model does not con-
sider the influence of other elements on the inter-
pretation and response to nociceptive information, 
such as psychosocial factors, environmental factors, 
genetic predisposition and impaired pain regulatory 
systems [69]. 

Development
The development of nociceptive systems starts as 

early as the prenatal period, with the development of 
cutaneous innervation in infants with a gestational 
age of 8 weeks. Between 10 and 15 weeks of gesta-
tional age, afferent synapses to the spinal cord devel-
op and the spinal cord is laminated. Thalamocortical 
pathways begin to function around 30 weeks of ges-
tational age and at this moment the infant is capable 
to perceive pain [70-72]. In early life, the pain threshold 
is low and this threshold increases with age. In com-
bination with a decreased inhibitory control for 
modulating pain experiences, infants may experi-
ence painful stimuli more intense than older chil-
dren [72,73]. On the long-term, painful experiences 
in newborn infants may result in prolonged alter-
ations in pain processing mechanisms, which may 
result in visceral hyperalgesia at a later age [71,74,75]. 
This is considered to be an important pathophysio-
logical mechanism underlying functional abdominal 
pain.

Pain assessment
Several pain scoring instruments for adults and 

older children exist, which typically rely on self-re-

port of pain on a numeric rating scale [76]. For 
younger children, modified rating scales with pain 
faces instead of numbers are used [77]. However, in-
fants and most toddlers are not capable of scaling 
their pain and link an internal sensation to an asso-
ciated image of a face on these scales. Despite the 
help caregivers provide by translating perceptions of 
their child’s discomfort, it is a challenge for clinicians 
to assess pain directly from the child. Certain techni-
ques, such as the evaluation of physiological factors 
(heart rate, blood pressure, oxygen saturation) and 
behaviors associated with pain (facial expressions, 
motoric behavior, crying), have been developed to 
support the clinician [1]. However, a study on behav-
ioral pain assessment with infrared spectroscopy in 
pre-term babies who underwent heel stick proce-
dures demonstrated that one-third of the babies 
showed evidence of a cortical hemodynamic re-
sponse associated with pain while lacking an ex-
ternally observable behavioral response. Consequently, 
the authors suggested that the available techniques 
for clinical assessment of pain in children might be 
inadequate [78]. The assessment of chronic pain 
compared to acute pain is even more difficult, since 
many of the expected behaviors related to (acute) 
pain might not be present in patients chronic pain. 
Unfortunately, no instruments are available at the 
moment for the assessment of pain by infants and 
toddlers. 

CONCLUSION

In Rome IV, the diagnostic criteria for FGIDs in in-
fants and toddlers have been refined. These revisions 
are expected to improve clinical care in infants and 
toddlers with FGIDs. Adequate diagnoses will enable 
choosing the appropriate treatment, which is ex-
pected to result in an improvement in the clinical 
outcomes of these patients. Furthermore, these in-
ternationally accepted criteria should be adhered to 
in future medical research, to establish homogeneity 
in study design, which enables comparison of study 
results. 
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G1. Diagnostic Criteria for Infant Regurgitation
Must include both of the following in otherwise healthy infants 3 weeks to 12 months of age:
  1. Regurgitation 2 or more times per day for 3 or more weeks
  2. No retching, hematemesis, aspiration, apnea, failure to thrive, feeding or swallowing difficulties, or abnormal posturing
G2. Diagnostic Criteria for Rumination Syndrome
Must include all of the following for at least 2 months: 
  1. Repetitive contractions of the abdominal muscles, diaphragm, and tongue
  2. Effortless regurgitation of gastric contents, which are either expelled from the mouth or rechewed and reswallowed
  3. Three or more of the following: 
    a. Onset between 3 and 8 months
    b. Does not respond to management for gastroesophageal reflux disease and regurgitation
    c. Unaccompanied by signs of distress
    d. Does not occur during sleep and when the infant is interacting with individuals in the environment
G3. Diagnostic Criteria for Cyclic Vomiting Syndrome
Must include all of the following:
  1. Two or more periods of unremitting paroxysmal vomiting with or without retching, lasting hours to days within a 6-month period
  2. Episodes are stereotypical in each patient 
  3. Episodes are separated by weeks to months with return to baseline health between episodes of vomiting
G4. Diagnostic Criteria for Infant Colic
For clinical purposes, must include all of the following:
  1. An infant who is ＜5 months of age when the symptoms start and stop
  2. Recurrent and prolonged periods of infant crying, fussing, or irritability reported by caregivers that occur without obvious 

cause and cannot be prevented or resolved by caregivers
  3. No evidence of infant failure to thrive, fever, or illness

“Fussing” refers to intermittent distressed vocalization and has been defined as “[behavior] that is not quite
crying but not awake and content either.” Infants often fluctuate between crying and fussing, so that the 2
symptoms are difficult to distinguish in practice. 

For clinical research purposes, a diagnosis of infant colic must meet the preceding diagnostic criteria and also
include both of the following: 
  1. Caregiver reports 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
  2. Total 24-hour crying plus fussing in the selected group of infants is confirmed to be 3 hours or more when measured by 

at least one prospectively kept, 24-hour behavior diary
G5. Diagnostic Criteria for Functional Diarrhea
Must include all of the following:
  1. Daily painless, recurrent passage of 4 or more large, unformed stools
  2. Symptoms last more than 4 weeks
  3. Onset between 6 and 60 months of age
  4. No failure to thrive if caloric intake is adequate
G6. Diagnostic Criteria for Infant Dyschezia
Must include in an infant ＜9 months of age:
  1. At least 10 minutes of straining and crying before successful or unsuccessful passage of soft stools
  2. No other health problems
G7. Diagnostic Criteria for Functional Constipation
Must include 1 month of at least 2 of the following in infants up to 4 years of age:
  1. 2 or fewer defecations per week
  2. History of excessive stool retention
  3. History of painful or hard bowel movements
  4. History of large-diameter stools
  5. Presence of a large fecal mass in the rectum 
In toilet-trained children, the following additional criteria may be used:
  6. At least 1 episode/week of incontinence after the acquisition of toileting skills
  7. History of large-diameter stools that may obstruct the toilet

Adapted from Benninga et al. Gastroenterology 2016;150:1443-55.e2 [1].

Appendix 1. Childhood Functional Gastrointestinal Disorders: Neonate/Toddler


