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he Rome II pediatric criteria for functional gastrointes-
inal disorders (FGIDs) were defined in 1999 to be used
s diagnostic tools and to advance empirical research.
n this document, the Rome III Committee aimed to
pdate and revise the pediatric criteria. The decision-
aking process to define Rome III criteria for children

ged 4–18 years consisted of arriving at a consensus
ased on clinical experience and review of the literature.
henever possible, changes in the criteria were evi-

ence based. Otherwise, clinical experience was used
hen deemed necessary. Few publications addressing
ome II criteria were available to guide the committee.
he clinical entities addressed include (1) cyclic vomit-
ng syndrome, rumination, and aerophagia; 2) abdomi-
al pain-related FGIDs including functional dyspepsia,

rritable bowel syndrome, abdominal migraine, and
unctional abdominal pain; and (3) functional constipa-
ion and non-retentive fecal incontinence. Adolescent
umination and functional constipation are newly de-
ned for this age group, and the previously designated
unctional fecal retention is now included in functional
onstipation. Other notable changes from Rome II to
ome III criteria include the decrease from 3 to 2
onths in required symptom duration for noncyclic dis-

rders and the modification of the criteria for functional
bdominal pain. The Rome III child and adolescent cri-
eria represent an evolution from Rome II and should
rove useful for both clinicians and researchers dealing
ith childhood FGIDs. The future availability of addi-

ional evidence-based data will likely continue to modify
ediatric criteria for FGIDs.

unctional gastrointestinal disorders (FGIDs) are de-
fined as a variable combination of chronic or recur-

ent gastrointestinal symptoms not explained by struc-
ural or biochemical abnormalities. In 1997, a pediatric
orking team met in Rome to standardize the diagnostic

riteria for various FGIDs in children. The first pediatric

ome II criteria for FGIDs were published in 1999.1
his publication generated scientific interest and con-
ributed to the recognition of these disorders as diagnos-
ic entities. A limited number of studies has been pub-
ished since. One study reported a preliminary validation
f a questionnaire on pediatric gastrointestinal symptoms
nd features related to FGIDs, as defined by the Rome II
riteria.2 Two publications using the same questionnaire
ocumented the prevalence of FGIDs in tertiary care
linics,3,4 and 1 study reported the prevalence of FGIDs
n Italian children consulting primary care pediatri-
ians.5 One paper directly addressed the validation of the
riteria.3 Six studies used the Rome II criteria to select
nd/or compare children included in their study sam-
les,6–11 and in 3 reviews on abdominal pain in children,
ome II criteria were discussed.12–14 These publications
ave offered valid criticism of some disorders and pro-
ided preliminary validation of others.

The goal of the committee members was to revise the
ome II criteria in light of emerging scientific research

nd on the basis of their own clinical experience. The
ome III process established 2 pediatric committees.
his report by the Child/Adolescent Committee focuses
n the criteria for FGIDs in children aged 4 to 18 years
Table 1). The committee elected to continue basing the
ediatric classification of FGIDs on the main complaints
eported by children or their parents rather than on
argeted organs. Indeed, the criteria were designed to be
sed as diagnostic tools, and the committee believed that
his symptom-based classification would better serve the
linician. This was particularly true for abdominal pain-
elated FGIDs when care providers can consider func-

Abbreviations used in this paper: FAP(S), functional abdominal pain
syndrome); FGIDs, functional gastrointestinal disorders; IBS, irritable
owel syndrome.
© 2006 by the American Gastroenterological Association Institute
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ional abdominal pain as a diagnostic option only after
aving eliminated the other abdominal pain-related
GIDs.
The committee members changed the required dura-

ion of symptoms from to 3 to 2 months for all the
isorders except for abdominal migraine and cyclic vom-
ting syndrome. This decision was based on the follow-
ng: (1) it allows 4 weeks for acute disease and 4 weeks
o establish chronicity; (2) although children presenting
o tertiary care centers have symptoms of long duration,3

t was felt that primary care physicians should be able to
ake the diagnosis of FGIDs earlier than 3 months of

ymptom duration; (3) a duration of 2 months is more
nclusive and facilitates clinical research of FGIDs in
hildren; and (4) it was the consensus of the committee
hat 2 months better reflects clinical experience in chil-
ren compared with adults. Age-appropriate question-
aires have been created as part of the Rome III process,
nd a threshold of “at least once per week” for inclusion
f a diagnostic symptom has been chosen for all the
isorders except the 2 cyclical ones: abdominal migraine
nd cyclic vomiting. The accompanying symptoms have
o be present at least “sometimes” (�25% of the time).
he committee members acknowledge that, in some
atients, both disorder and disease may coexist (eg, irri-
able bowel syndrome [IBS] and Crohn’s disease). They
mphasize that when “absence of disease” is a criterion, a
iagnosis of functional disorder can only be made if
iseases that could account for the symptoms are absent
r inactive.

H1. Vomiting and Aerophagia

H1a. Adolescent Rumination Syndrome

Epidemiology. Rumination syndrome is most

able 1. The Functional Gastrointestinal Disorders

. Functional disorders: children and adolescents
H1. Vomiting and aerophagia

H1a. Adolescent rumination syndrome
H1b. Cyclic vomiting syndrome
H1c. Aerophagia

H2. Abdominal pain–related FGIDs
H2a. Functional dyspepsia
H2b. Irritable bowel syndrome
H2c. Abdominal migraine
H2d. Childhood functional abdominal pain

H2d1. Childhood functional abdominal pain syndrome
H3. Constipation and incontinence

H3a. Functional constipation
H3b. Nonretentive fecal incontinence
ommon in male infants and female adolescents.15,16 o
H1a. Diagnostic Criteria* for Adolescent
Rumination Syndrome

Must include all of the following

1. Repeated painless regurgitation and rechew-
ing or expulsion of food that
a. begin soon after ingestion of a meal
b. do not occur during sleep
c. do not respond to standard treatment for

gastroesophageal reflux
2. No retching
3. No evidence of an inflammatory, anatomic,

metabolic, or neoplastic process that explains
the subject’s symptoms

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

Justification for changes in diagnostic criteria. In
he context of the Rome criteria, rumination syndrome is
efined in children and adolescents for the first time.
lthough 4 and 6 weeks’ duration have been proposed

or this age group,16,17 a period of 8 weeks has been
dopted to harmonize with the other pediatric criteria.
he item “absence of nausea and vomiting” has been
mitted because up to 33% of affected adolescents
resent with one of these symptoms.16

Clinical evaluation. Effortless repetitive regur-
itation, reswallowing, and/or spitting within min-
tes of starting a meal are diagnostic characteristics.
he behavior lasts for about an hour and rarely occurs
t night.16 Gastroesophageal reflux, esophageal acha-
asia, gastroparesis, bulimia nervosa, and obstructive
natomical disorders must be excluded by appropriate
iagnostic tests.

Physiological features. The characteristic mano-
etric abnormality is a synchronous increase in pressure

“r” waves) across multiple recording sites in the upper
ut. It is attributed to an increase in intra-abdominal
ressure generated by the contraction of the skeletal
bdominal muscles. These characteristic waves were doc-
mented in 40%–67% of adolescents with rumination,
nd mildly delayed gastric emptying was found in 46%
f them.16,18

Psychological features. Rumination appears to
erve the purpose of self-stimulation in intellectually
andicapped children and may be associated with eating
isorders in adolescents. Psychological disturbances, in-
luding depression, anxiety, obsessive-compulsive behav-
or, and other disorders, are reported in up to one third

f affected individuals.16
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Treatment. In the absence of nutritional impair-
ent, motivated patients improve with behavioral ther-

py in up to 85% of subjects,16 and a multidisciplinary
pproach is associated with satisfactory recovery in most
atients.18 Tricyclic antidepressants have been used with
ome success.18 Postpyloric feedings, either through na-
ojejunal or gastrojejunal feeding catheters, may be nec-
ssary when weight loss is significant.18

H1b. Cyclic Vomiting Syndrome

Although cyclic vomiting often presents in chil-
ren and adolescents, this entity is discussed both in the
eonatal/toddler section and the adult section, and this
ommittee did not believe there are enough distinguish-
ng features in children to warrant different diagnostic
riteria in this age group. The criteria discussed in the
eonatal/toddler section should also be used for children
nd adolescents.

H1b. Diagnostic Criteria for Cyclic
Vomiting Syndrome

Must include all of the following:

1. Two or more periods of intense nausea and un-
remitting vomiting or retching lasting hours to
days

2. Return to usual state of health lasting weeks to
months

H1c. Aerophagia

Epidemiology. Aerophagia has been observed in
.8% of the institutionalized mentally handicapped pop-
lation.19 By using Rome II criteria, aerophagia was
iagnosed in 1.3% of children, aged 4–18 years, pre-
enting to a pediatric gastroenterology clinic.3

H1c. Diagnostic Criteria* for Aerophagia

Must include at least 2 of the following:

1. Air swallowing
2. Abdominal distention because of intraluminal

air
3. Repetitive belching and/or increased flatus

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

Rationale for changes in diagnostic criteria. The
ationale for change in duration of the symptoms has

een discussed previously. i
Clinical evaluation. Air swallowing often goes
nnoticed by parents and children themselves and
hould be objectively verified by the physician.20 Ex-
essive air swallowing is often caused by anxiety and
ay accompany asthma crisis. Because of the concom-

tant abdominal distention, aerophagia is often con-
used with motility disorders, such as chronic intesti-
al pseudo-obstruction and malabsorption syndromes.
n patients with aerophagia, the abdominal distention
ecreases or resolves during sleep. Hydrogen breath
ests can be used to rule out sugar malabsorption
nd/or bacterial overgrowth.

Treatment. Effective reassurance and explanation
f symptoms to both parents and child are essential.
ften, the clinician can help the child become aware of

ir swallowing during the visit. Eating slowly, avoidance
f chewing gum or drinking carbonated beverages, and
arious psychotherapeutic strategies for alleviation of
nxiety may be helpful.19

H2. Abdominal Pain–Related FGIDs

In children with abdominal pain–related FGIDs,
he alarm features, signs, and symptoms listed in Table

are generally absent. The committee recognized the
reat variability in the severity and phenotypic presen-
ation of children with abdominal pain–related FGIDs
nd therefore decided to split the previously inclusive
ategory of functional abdominal pain into 2 separate
isorders, childhood functional abdominal pain and
hildhood functional abdominal pain syndrome (FAPS),
o that studies done in this population may include more
atients distributed within more homogenous categories.
ndeed, in studies performed in tertiary care centers, up
o 47% of children with abdominal pain did not receive
Rome II diagnosis, and only a few met the very strict

riteria for FAPS.3,4 The current pediatric criteria for
unctional abdominal pain differ from the criteria in
dults, and further research may take these 2 categories

able 2. Alarm Symptoms, Signs, and Features in Children
and Adolescents With Noncyclic Abdominal Pain–
Related Functional Gastrointestinal Disorders

ersistent right upper or right
lower quadrant pain

Pain that wakes the child
from sleep

ysphagia Arthritis
ersistent vomiting Perirectal disease
astrointestinal blood loss Involuntary weight loss
octurnal diarrhea Deceleration of linear growth
amily history of inflammatory
bowel disease, celiac disease,
or peptic ulcer disease

Delayed puberty
Unexplained fever
nto closer parallelism. The committee decided, much
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ike the adult group, to omit the category of “unspecified
unctional abdominal pain” because the new pediatric
riteria are more inclusive.

Functional impairment, which is included in the
APS, can also be observed in other FGIDs such as
bdominal migraine and functional dyspepsia or IBS. In
bdominal migraine, it is now included in the definition,
hereas in the other disorders it is not. Impairment of
aily activity, although possibly present, has not tradi-
ionally been included in the definition of IBS and func-
ional dyspepsia in adults. Severity of symptoms is ad-
ressed in a questionnaire developed as part of the Rome
II process. Clinical evaluation and treatment of children
ith abdominal pain–predominant disorders have been

ecently reviewed in 2 documents of the American Acad-
my of Pediatrics and the North American Society for
ediatric Gastroenterology, Hepatology and Nutrition
nd will only be very briefly addressed here.14,21

H2a. Functional Dyspepsia

Epidemiology. In community- and school-based
tudies, the prevalence of dyspepsia varies between 3.5 %
nd 27% according to gender and country of origin.22,23

y using the Rome II criteria, the prevalence was 0.3%
mong children (mean age, 52 months) seen by primary
are pediatricians in Italy5 and between 12.5% and
5.9% among children aged 4–18 years referred to
ertiary care clinics in North America.3,4

H2a. Diagnostic Criteria* for Functional
Dyspepsia

Must include all of the following:

1. Persistent or recurrent pain or discomfort cen-
tered in the upper abdomen (above the umbi-
licus)

2. Not relieved by defecation or associated with
the onset of a change in stool frequency or
stool form (ie, not IBS)

3. No evidence of an inflammatory, anatomic,
metabolic, or neoplastic process that explains
the subject’s symptoms

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

Rationale for changes in diagnostic criteria. The
ationale for change in duration of the symptoms has
een discussed in the Introduction section. Duration of 2
onths is sufficient to eliminate the likelihood of acute
isease and to establish a reasonable degree of chronicity. l
he committee has eliminated the mandatory use of
pper gastrointestinal endoscopy in order to make this
iagnosis. In children, the likelihood of finding mucosal
bnormalities responsible for dyspeptic symptoms is
uch lower than in adults.22 Ulcer-like and dysmotility-

ike subtypes of functional dyspepsia have been elimi-
ated because epidemiologic data suggest that young
hildren do not fall into either category.3,4,22 The dis-
inction between discomfort and pain is difficult for
oung children and their parents,3,4 and there is no
vidence that the symptoms of dysmotility-type dyspep-
ia originate from disordered motility.

Finally, the committee decided to specify that there
hould be no evidence of an inflammatory, anatomic,
etabolic, or neoplastic process considered likely to be

n explanation for the subject’s symptoms. There are
hildren with abdominal pain predominant FGID who
ay have evidence of mild, chronic inflammatory

hanges on mucosal biopsies. In view of the evidence that
GID may follow an acute inflammatory event,24,25 such
hanges should not impede a diagnosis of a FGID. This
erminology is also used for the other childhood FGIDs
resenting with abdominal pain or discomfort.

Clinical evaluation. Factors suggesting the pres-
nce of disease are listed in Table 2.13,14,21 Dyspeptic
ymptoms may follow a viral illness.24 The committee
embers agreed that upper gastrointestinal endoscopy is
arranted in the presence of dysphagia in patients with
ersistent symptoms despite the use of acid reducing
edications or in those who have recurrent symptoms

pon cessation of such medications and to confirm the
iagnosis of Helicobacter pylori–associated disease.26

Physiological features. Disordered gastric myo-
lectrical activity,27,28 delayed gastric emptying,29,30 al-
ered antroduodenal motility,31 and reduced gastric vol-
me response to feeding11 have been described in
hildren with functional dyspepsia. Rapid gastric emp-
ying associated with slow bowel transit was found in
yspeptic children with bloating as predominant
ymptom.32

Treatment. Avoidance of nonsteroidal anti-
nflammatory agents and foods that aggravate symptoms
eg, caffeine and spicy and fatty foods) is recommended.
ntisecretory agents (H2 blockers or proton pump in-
ibitors) are often offered for pain predominant symp-
oms and prokinetics (metoclopramide, erythromycin,
nd domperidone and cisapride where available) for
ymptoms associated with discomfort. The committee
ecognizes that the use of all these therapeutic modalities
as not been validated by controlled trials.14,21 Psycho-

ogical comorbidity should be addressed.
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H2b. Irritable Bowel Syndrome

Epidemiology. In Western countries, IBS was diag-
osed in 6% of middle school and 14% of high school students
y using Rome I criteria.33 According to Rome II criteria, IBS
as diagnosed in 0.2% of children (mean age, 52 months) seen
y primary care pediatricians and in 22%–45% of children
ged 4–18 years presenting to tertiary care clinics.3–5

H2b. Diagnostic Criteria* for Irritable
Bowel Syndrome

Must include all of the following:

1. Abdominal discomfort (an uncomfortable sen-
sation not described as pain) or pain associated
with 2 or more of the following at least 25% of
the time:
a. Improved with defecation
b. Onset associated with a change in frequency

of stool
c. Onset associated with a change in form (ap-

pearance) of stool
2. No evidence of an inflammatory, anatomic,

metabolic, or neoplastic process that explains
the subject’s symptoms

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

Symptoms that cumulatively support the diagnosis of
BS are (1) abnormal stool frequency (4 or more stools per
ay and 2 or less stools per week), (2) abnormal stool
orm (lumpy/hard or loose/watery stool), (3) abnormal
tool passage (straining, urgency, or feeling of incom-
lete evacuation), (4) passage of mucus, and (5) bloating
r feeling of abdominal distention.

Rationale for changes in diagnostic criteria. The
ationale for change in symptom duration from 3 to 2
onths has been discussed earlier.

Physiological features. Visceral hypersensitivity
as been documented in children with IBS.6,7 It may be
elated to numerous processes, including infection, in-
ammation, intestinal trauma, or allergy, and may be
ssociated with disordered gut motility.25,34 Genetic pre-
isposition, early stressful events, and ineffective patient-
oping mechanisms are compounding factors.25,35,36

Psychological features. Anxiety, depression, and
ultiple other somatic complaints have been reported by

BS children and their parents.37 Social learning of illness
ehavior may contribute to the development of IBS.38,39

Clinical evaluation. Symptoms of abdominal pain

hat meet Rome criteria for IBS in the presence of a normal
hysical examination and growth curve with the absence of
larm signals (Table 2) substantiate a positive diagnosis.
otential triggering events and psychosocial factors are im-
ortant to explore. Education about mechanisms leading to
BS avoids unnecessary invasive testing.13

Treatment. A confident diagnosis, confirmation,
nd explanation of pain experience and reassurance can
y itself be therapeutic.13 Specific goals of therapy in-
lude modifying severity and developing strategies for
ealing with symptoms. Controlled data on therapeutic
nterventions are limited to peppermint oil that may
rovide some benefit in children with IBS but not in
dults.14,21 Inversely, the efficacy of some antidepressants
nd serotonic agents is well shown in adults with IBS,
ut there are only anecdotal reports concerning their use
n children with chronic abdominal pain.

H2c. Abdominal Migraine

It has been suggested that abdominal migraine,
yclic vomiting syndrome, and migraine headache comprise
continuum of a single disorder, with affected individuals

ften progressing from one clinical entity to another.40

Epidemiology. Abdominal migraine affects 1%–
% of children.41,42 It is more common in girls than boys (3:2),
ith a mean age of onset at 7 years and a peak at 10–12 years.

n pediatric gastroenterology clinics, it was diagnosed in
.2%–5% of children by using the Rome II criteria.3,4

H2c. Diagnostic Criteria* for Abdominal
Migraine

Must include all of the following:

1. Paroxysmal episodes of intense, acute perium-
bilical pain that lasts for 1 hour or more

2. Intervening periods of usual health lasting
weeks to months

3. The pain interferes with normal activities
4. The pain is associated with 2 or more of the

following:
a. Anorexia
b. Nausea
c. Vomiting
d. Headache
e. Photophobia
f. Pallor

5. No evidence of an inflammatory, anatomic,
metabolic, or neoplastic process considered
that explains the subject’s symptoms

*Criteria fulfilled 2 or more times in the preceding 12
months
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Supportive criteria include a family history of mi-
raine and a history of motion sickness.

Rationale for changes in diagnostic criteria. The
umber of episodes required was changed from 3 to 2.
ecurrent can be defined with 2 episodes, and a recent

eview by experts in the field suggests that 2 episodes are
ufficient for diagnosis.43 The minimum duration of an
pisode was changed from 2 hours to 1 hour, according
o the recommendations of the same experts.43 Most
pisodes generally last several hours to days. Pain is now
pecified in intensity as severe enough to affect activity.
ndeed, a hallmark of this syndrome is that the pain is
ften incapacitating. Adding this terminology to the
efinition was also recommended in the review previ-
usly mentioned.43 Additional symptoms (anorexia, nau-
ea, vomiting, headache, and pallor) have been added to
he definition. These gastrointestinal and vasomotor
ymptoms are an integral part of the syndrome. The
ecessity for a family history of migraine and aura was
emoved. These features are indeed not necessary and are
nternally somewhat redundant. The presence of a history
f migraine in the proband and family is a supporting
eature. The decision to change from symptom-free in-
erval between episodes to “return to usual state of
ealth” was made in recognition of the fact that some
atients may have other chronic or recurrent symptoms
nrelated to abdominal migraine.

Clinical evaluation. The paroxysmal nature of
ymptoms and the absence of the characteristic ab-
ominal pain between episodes make chronic inflam-
atory diseases less likely. When appropriate, ob-

tructive processes in the urologic or digestive tracts,
iliary tract disease, recurrent pancreatitis, familial
editerranean fever, and metabolic disorders such as

orphyria should be ruled out. A favorable response to
edications used for prophylaxis of migraine head-

ches supports the diagnosis.
Physiological features. Abdominal migraine, cy-

lic vomiting syndrome, and migraine headache may
hare pathophysiological mechanisms. Abnormal visual-
voked responses, abnormalities in the hypothalamic-
ituitary-adrenal axis, and autonomic dysfunction have
een described.44,45

Psychological features. It is not known whether
sychological features such as anxiety, depression, and
omatic complaints described in classical migraine and
yclic vomiting can be applied to abdominal migraine.46

Treatment. Potential triggers to be avoided in-
lude caffeine-, nitrite-, and amine-containing foods as
ell as emotional arousal, travel, prolonged fasting, al-

ered sleep patterns, and exposure to flickering or glaring

ights. When episodes are frequent, prophylactic therapy b
ay include pizotifen, propanolol, cyproheptadine, or
umatriptan.47 Limited data on pizotifen suggest its
fficacy in children with this entity.14,21

H2d. Childhood Functional Abdominal Pain

Epidemiology. By using the Rome II criteria, the
revalence of FAP in 4–18-year-old patients presenting to
astroenterology clinics varied between 0% to 7.5%.3,4 This
ow prevalence was not unexpected considering that Rome
I criteria were quite restrictive: the pain had to be contin-
ous or nearly continuous, association with physiologic
vents had to be absent, and there was a requirement for
ome impairment in daily activities.

H2d. Diagnostic Criteria* for Childhood
Functional Abdominal Pain
Must include all of the following:

1. Episodic or continuous abdominal pain
2. Insufficient criteria for other FGIDs
3. No evidence of an inflammatory, anatomic,

metabolic, or neoplastic process that explains
the subject’s symptoms

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

H2d1. Diagnostic Criteria* for Childhood
Functional Abdominal Pain Syndrome
Must include childhood functional abdom-

inal pain at least 25% of the time and 1 or more of
the following:

1. Some loss of daily functioning
2. Additional somatic symptoms such as head-

ache, limb pain, or difficulty sleeping

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

Rationale for changes in diagnostic criteria. The
ationale for decreasing the duration of symptoms from 3
o 2 months has already been discussed. The requirement
or continuous or nearly continuous pain has been elim-
nated based on the clinical experience that children
resent with episodic or intermittent pain at least as
requently as they do with more continuous pain. The
revious criteria mentioned that the pain had to have no
r only occasional relation with physiological events.
his criterion would exclude children who have some

eatures of IBS or dyspepsia but do not meet criteria for
hose entities (eg, children who only have 1 of the 2

owel symptoms required for IBS). Children with FAP
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ho have continuous abdominal pain will sometimes
ave pain also in association with physiological events.3

hat the pain is not feigned was a requirement of the
ome II criteria. This was a very challenging criterion to

ssess because pain is a subjective experience as reported
y the individual. The committee has elected to elimi-
ate the requirement for some loss of daily function in
he criteria for FAP because such a criterion confounded
ymptoms and function. It excluded motivated children
ho continued activity despite the pain and children
hose parents insisted that they continue activities.
owever, it is recognized that there is a subgroup of

hildren in whom loss of daily functioning and/or ac-
ompanying somatic symptoms form an important com-
onent of their symptom complex. This group is now
eferred to as having FAPS.

Clinical evaluation. In FAP(S), a limited and rea-
onable screening includes a complete blood cell count,
rythrocyte sedimentation rate or C-reactive protein
easurement, urinalysis, and urine culture. Other bio-

hemical profiles (liver and kidney) and diagnostic tests
stool culture and examination for ova and parasites and
reath hydrogen testing for sugar malabsorption) can be
erformed at the discretion of the clinician, based on the
hild’s predominant symptoms and degree of functional
mpairment and parental anxiety.

Physiological features. In contrast to children
ith IBS, visceral hypersensitivity of the rectum was not

licited in children with FAPS.6 This finding does not
reclude the possibility that visceral hypersensitivity
ay exist more proximally in the gastrointestinal tract.
he presence of associated features and symptoms such as
eadache, limb pain, and lower-pressure pain threshold
emains to be validated and explained in children who
eet the symptom-based Rome criteria for FAPS.48,49

Psychological features. The symptoms of anxi-
ty, depression, and somatization described in both chil-
ren with recurrent abdominal pain and their parents
ay apply to children with FAP(S) and those with IBS

nd functional dyspepsia seen in both the primary and
pecialty care setting.14,21,50–54

Treatment. A biopsychosocial approach to chil-
ren with abdominal pain-related FGIDs is particularly
elevant in the case of children with FAP(S). Indeed,
ecause the specific target is pain, it is important to
nvestigate the contribution of psychosocial factors. Re-
ssurance and explanation of possible mechanisms in-
olving the brain-gut interaction should be given to the
hild and parent. The possible role of psychosocial fac-
ors, including triggering events, should be explained.
wo reports on children with abdominal pain-related

GIDs suggested possible benefit from behavioral treat- c
ents with or without tricyclic antidepressants.13,55 A
ore recent open-label trial of citalopram in children
ith recurrent abdominal pain reported a promising
utcome.54

H3. Constipation and Incontinence

H3a. Functional Constipation

The term “functional constipation” describes all
hildren in whom constipation does not have an organic
tiology. Because functional constipation and functional
ecal retention often overlap, the 2 disorders were merged
nto 1 category named “functional constipation.”3,9

Epidemiology. Estimates of constipation have
aried between 0.3% and 8% in the pediatric popula-
ion.56 It represents 3%–5% of general pediatric outpa-
ient visits and up to 25% of pediatric gastroenterology
onsultations.3,57 A positive family history has been
ound in 28%–50% of constipated children, and a higher
ncidence has been reported in monozygotic than dizy-
otic twins.36 Peak incidence occurs at the time of toilet
raining (between 2 and 4 years of age), with an increased
revalence in boys.58

H3a. Diagnostic Criteria* for Functional
Constipation

Must include 2 or more of the following in a
child with a developmental age of at least 4 years
with insufficient criteria for diagnosis of IBS:

1. Two or fewer defecations in the toilet per
week

2. At least 1 episode of fecal incontinence per
week

3. History of retentive posturing or excessive vo-
litional stool retention

4. History of painful or hard bowel movements
5. Presence of a large fecal mass in the rectum
6. History of large diameter stools that may ob-

struct the toilet

*Criteria fulfilled at least once per week for at least 2
months before diagnosis

Rationale for changes in diagnostic criteria. The
hange from 3 to 2 months of symptoms is based on both
linical experience and data from the literature suggest-
ng that the longer functional constipation goes unrec-
gnized, the less successful is the treatment. Loening-
aucke56 studied the outcome in constipated young

hildren (�4 years old) seen in a general pediatric prac-
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ice and found that prognosis was more favorable when
he referral had been made before the age of 2 years. She
as also reported that recovery in encopretic children was
ssociated with a shorter duration of symptoms.10 A
ecent long-term follow-up study of constipated children
lso found a trend toward a diminished number of suc-
essfully treated children in those with a longer period of
ymptoms before referral to a subspecialty clinic.59 The
revious diagnostic criteria for functional fecal retention
ut a high premium on retentive posturing, which was 1
f the 2 criteria that had to be present to make a
iagnosis. It is now recommended that the history of
etentive posturing or volitional stool retention be 1 of
he 6 criteria, which may support the diagnosis but
ithout the requirement to be present in all subjects.
hildren who have been constipated for years may have
ad withholding behavior long before the visit to the
hysician, and by the time they are evaluated, the rectum
as become dilated and has accommodated to the point
hat withholding is no longer necessary in order to delay
he passage of stools. In other instances, the parents will
eny withholding misinterpreting the withholding for
ttempts to defecate or they have not paid enough at-
ention to the child’s behavior to be able to describe it.
t has been reported that 14% of parents of constipated
hildren could not adequately answer questions regard-
ng retentive posturing,9 and in a recent study, adoles-
ents were not able to understand the concept of exces-
ive withholding behavior.3 In more than 20% of
hildren older than 5 years presenting with incontinence
ecause of constipation, parents do not report withhold-
ng behavior.10 The term excessive volitional stool reten-
ion is used to describe older children who still withhold
heir stools without necessarily displaying retentive pos-
uring. Fecal incontinence (involuntary passage of fecal
aterial in the underwear) is one of the most common

resentations of functional constipation, being found in
p to 84% of children at presentation.9 It causes a
remendous amount of distress for patients and their
amily. The 2 studies that have looked at the applicabil-
ty of the Rome II criteria for FFR have both recom-
ended fecal incontinence be incorporated in the revised

riteria.9,10 Incontinence may be useful as an objective
arker for the severity of functional constipation and in
onitoring effectiveness of treatment.60

A painful bowel movement has been identified as
aving an important historical value in causing the re-
entive behavior.57 The presence of a large fecal mass
ither before evacuation (recognized during the physical
xamination) or after having a bowel movement (ob-
tructing the toilet or causing severe discomfort), al-

hough not a symptom, is a critical feature of constipated t
hildren. The painful evacuation of such fecal mass often
eads the terrified child to trying to avoid further bowel
ovements. A large fecal mass in the rectum has been

ound in 98% of children fulfilling the previous Rome II
riteria for functional fecal retention.10 It is acknowl-
dged that the mention of a “large” mass in the criteria
ntroduces a subjective element that can be interpreted
ifferently by different individuals. The mention of
tools “clogging the toilet” represents an attempt to
rovide an objective measure of the size of the fecal mass.

Clinical evaluation. A careful history needs to
licit the time after birth of the first bowel movement,
he time of onset of the problem, characteristics of stools
frequency, consistency, caliber, and volume), the pres-
nce of associated symptoms (pain at defecation, abdom-
nal pain, blood on the stool or the toilet paper, and fecal
ncontinence), stool withholding behavior, urinary prob-
ems, and neurologic deficits. Fecal incontinence may be
istaken for diarrhea by some parents. Urinary problems

re common in these children. During abdominal exam-
nation, a fecal mass is commonly found. External exam-
nations of the perineum and perianal area exclude signs
f spinal dysraphism. Although controversy exists, the
orth American Society for Gastroenterology, Hepatol-

gy, and Nutrition has recommended that digital rectal
xamination be performed at least once.61 An abdominal
adiograph can be useful in determining the presence of
ecal retention in a child who is obese or refuses a rectal
xamination.

Physiological features. Functional constipation
n children is often the result of repeated attempts of
oluntary withholding of feces. Abnormal defecation dy-
amics or pelvic dyssynergia has been reported in 63% of
hildren with chronic constipation.62 Progressive fecal
ccumulation in the rectum eventually leads to pelvic
oor muscle fatigue and anal sphincter poor competence
eading to fecal incontinence.

Psychological features. Children presenting with
onstipation have lower quality of life and exhibit poorer
elf-esteem and often some social withdrawal.63 Constipated
hildren display more anxiety related to toilet training and
ften evolve a coping style based on denial.64

Treatment. The clinician addresses the myths
nd fears, and these statements both decrease the child’s
nd the family’s anxiety and create an expectation for
ositive change. A dose of 1–1.5 g/kg/d polyethylene
lycol 3350 per 3 days is usually effective in treating
ecal impaction.65 For maintenance, stool softeners are
referred to stimulant laxatives. Rewards for success in

oilet learning are often helpful.
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H3b. Nonretentive Fecal Incontinence

Nonretentive fecal incontinence represents the re-
eated, inappropriate passage of stool into a place other
han the toilet in a child older than 4 years with no
vidence of fecal retention.1,66

Epidemiology. Fecal incontinence is reported to
e responsible for 3% of referrals to teaching hospitals.
ts prevalence has been reported to be 4.1% in the
–6-year-old age group and 1.6% in the 11–12-year-old
ge group in the Netherlands and has been noted to be
ore frequent among boys and children from families
ith lower socioeconomic status.67 Interestingly, only
8% of the 5–6-year olds and 27% of the 11–12-year
lds who had fecal incontinence had ever seen a physician
or this problem. The prevalence of nonretentive fecal
ncontinence among this group was undefined. Applying
he Rome II criteria, 21% of patients attending a sub-
pecialty clinic fulfilled the criteria for functional nonre-
entive fecal incontinence.9

H3b. Diagnostic Criteria* for Nonretentive
Fecal Incontinence

Must include all of the following in a child
with a developmental age at least 4 years:

1. Defecation into places inappropriate to the
social context at least once per month

2. No evidence of an inflammatory, anatomic,
metabolic, or neoplastic process that explains
the subject’s symptoms

3. No evidence of fecal retention

*Criteria fulfilled for at least 2 months before diagnosis

Rationale for changes in diagnostic criteria. The
uration of symptoms is 2 months to harmonize with the
ther criteria.

Clinical evaluation. Pertinent information to be
licited in the clinical history is related to ruling out
onstipation (see related section). In these children, in-
ontinence is diurnal, and no fecal mass is found on
hysical examination. An abdominal radiograph may
ometimes be obtained to diagnose occult fecal retention
ecause of incomplete passage of stool.

Physiological features. All studies investigating
ncontinence as a result of constipation are normal, in-
icating a different pathophysiological mechanism.66

Psychological features. Children with functional
onretentive fecal incontinence have significantly more
ehavioral problems and more externalizing and inter-

alizing problems than the normative sample.68
Treatment. Education, a nonaccusatory approach;
egular toilet use with rewards; and referral to a mental
ealth professional when appropriate are part of the thera-
eutic regimen. Successful resolution of symptoms may
equire prolonged treatment and follow-up.69

Recommendations for Future
Research

Many of the recommendations listed by the Rome
I committee remain valid. Other suggestions for future
esearch topics in this area have recently been formulated
y other committees of several pediatric gastroenterology
ocieties.70,71 The committee identified the following
reas that are in need of research in the near future.

. Further validation studies of the pediatric Rome cri-
teria need to be developed. Such studies need to be
performed in a wide range of clinical settings and
patient populations by using validated question-
naires. Specifically, the new proposed criteria for sub-
groups of dyspeptic disorders need to be studied in
children.

. Mechanistic studies will help us understand how clus-
ters of symptoms may be related to different patho-
physiological mechanisms, providing better targets
for more tailored therapeutic interventions.

. Large and well-designed studies need to be developed
aimed at assessing epidemiology and health care im-
pact of pediatric FGID.

. The effect of early life events and intercurrent infec-
tions on the future development of pediatric and
adult FGID will need further investigation.

. The interaction between central nervous system, en-
teric nervous system, and immune system needs to be
explored.

. Outcome studies of FGIDs need to explore the effects
of different treatments on quality of life.

. Multisite intervention studies of current and emerg-
ing pharmacological agents need to be completed by
using standardized diagnostic criteria.

. Cohort studies need to address the natural history of
pediatric FGID.
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