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Abstract: Functional gastrointestinal disorders (FGIDs) and func-

tional abdominal pain disorders (FAPDs) are common in pediatric 

patients. The prevalence of FGIDs using the Rome IV criteria rang-

es from 21.1% to 25.0% in children. The Rome IV criteria specify 

that the decision of testing is left to the clinician, giving him or her 

freedom to decide on the necessary workup. The clinician should 

consider all of the functional and organic diseases that manifest 

with chronic abdominal pain, as well as alarm features that should 

prompt testing. Societal guidelines and reports do not recommend 

routine evaluations for FAPDs, particularly in the absence of alarm 

features. Studies have reported variable results upon assessing the 

diagnostic yields of different tests. Furthermore, these evaluations 

considerably increase costs for the health care system. This article 

examines the current evidence on the utility of diagnostic testing 

in pediatric patients with FAPDs.

Functional abdominal pain disorders (FAPDs) are common in 
children.1-5 More than 50% of new-patient visits to gastroin-
testinal (GI) clinics meet the criteria for 1 or more functional 

gastrointestinal disorder (FGID). FAPDs represent a large propor-
tion of these consults.6

The pathogenesis and pathophysiology of FAPDs are yet to be 
fully uncovered. FAPDs are thought to result from the interaction of 
various elements that include genetic predisposition, adverse early-
life events, abnormal sensory input and processing, and psychosocial 
and environmental factors.7-9 The incomplete understanding of the 
pathophysiology of FAPDs precludes the identification of clinically 
actionable biomarkers to diagnose this group of disorders.7 In the 
absence of biomarkers, diagnosis relies on the history obtained from 
patients and their families.

The Rome criteria are a diagnostic tool that allows for the clini-
cal diagnosis of FGIDs. The criteria were initially created to diagnose 
FGIDs in adults. In 1999, the second iteration of the Rome crite-
ria (Rome II) established pediatric diagnostic criteria for the first 
time.10 The latest edition of the Rome criteria (Rome IV), issued in 
2016,11 modified the previous diagnostic criteria, created new diag-
noses and terminology, and provided recommendations for clinical 
management. One of these changes included the substitution of 
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organic diseases that manifest with recurrent abdominal 
pain (RAP) (Table 1)20 and consider alarm features that 
should prompt testing.

A technical report from the American Academy of 
Pediatrics (AAP) and the North American Society for 
Pediatric Gastroenterology, Hepatology and Nutrition 
(NASPGHAN) published in 2005 concluded that, in the 
absence of alarm features, there was no basis for testing.21 
More than 10 years later, the Rome IV criteria reviewed 
these alarm features and limited their number (Table 2). 
Arthralgia and nocturnal abdominal pain are no longer 
considered symptoms that suggest an organic disease, as 
both were found equally present in children with FAPDs 
and organic diseases.11,20 Gijsbers and colleagues reported 
that the Rome III alarm features alone were not able to 
differentiate between organic causes and RAP.22 There are 
no studies specifically evaluating the significance of the 
Rome IV alarm features alone or grouped as biomarkers. 
Recently, the Rome committee published an online pedi-
atric tool kit to guide the diagnosis and workup of children 
with FGIDs.23 The Rome committee’s recommendations 
were mostly based on expert opinion, as their review of 
the literature found few studies investigating the evidence 
and yield of testing in children with FAPDs.11 Some of 
the data on diagnostic evaluations and procedures that 
helped the Rome committee provide recommendations 
are presented below.

Routine Testing
Care providers frequently request laboratory examina-
tions for complete blood count, basic biochemistry, 
inflammatory markers, and urinalysis when dealing with 

the previously used term abdominal pain–predominant 
FGIDs with the term FAPDs. The Rome IV criteria also 
divided FAPDs into abdominal migraine, irritable bowel 
syndrome (IBS), functional dyspepsia (FD), and func-
tional abdominal pain–not otherwise specified.11 Within 
FD, 3 groups were defined: epigastric pain syndrome, 
postprandial distress syndrome, and the overlap between 
them. IBS is now divided into subcategories based on the 
characteristics of bowel movements, same as in the adult 
version of the criteria.11

These modifications to the Rome IV diagnostic 
criteria were associated with changes in the prevalence of 
FAPDs. Using the Rome IV criteria, studies conducted 
in the United States and in Colombia found FAPDs in 
16.9% and 8.2% of children, respectively.12,13 When 
using the Rome III criteria in the same US population, 
Robin and colleagues reported a lower frequency of 
FAPDs (13.3%).12 Conversely, the Colombia-based study 
by Saps and colleagues found a higher prevalence (10.4%) 
when using the Rome III criteria.13 The changes in preva-
lence using different versions of the Rome criteria can be 
viewed as a result of improvements of the new version or 
interpreted as a reflection of the shortcomings of diag-
nosing disorders on clinical grounds alone. Furthermore, 
previous editions of the Rome criteria (Rome II and III) 
showed poor diagnostic agreement among and between 
pediatric gastroenterologists and trainees.14,15

The aforementioned limitations of exclusively clini-
cal diagnoses have led some practitioners to routinely 
order tests to rule out organic diseases, even in the setting 
of a presumed FGID, leading to extremely high health 
care costs16 and occasional life-threatening complica-
tions.17,18 There are no recent comprehensive guidelines 
or reviews on the indication, yield, and costs of testing 
in children with FAPDs. This article reviews the current 
evidence on the utility of diagnostic testing in pediatric 
patients with FAPDs.

Diagnostic Approach

The Rome IV criteria no longer state that the diagnosis of 
a FAPD is made in the absence of anatomic, biochemi-
cal, or structural changes, as this was thought to be mis
understood by clinicians, leading to excessive testing. The 
criteria now state that the decision of testing is left to the 
clinician.11 A common perception by some practitioners 
is that families would be unlikely to accept a functional 
diagnosis without prior investigations.19 However, this 
is not shared by all clinicians, with some practitioners 
arguing that most families, through education, can be 
reassured that there is no need to conduct extensive test-
ing in cases of clear functional diagnoses.19 To that end, 
the clinician should consider all of the functional and 

Table 1. Differential Diagnosis for Recurrent Abdominal 
Pain20

Gastrointestinal Tract Disorders: 
Esophagitis, gastroesophageal reflux disease, gastritis, peptic 
ulcer disease, celiac disease, disaccharidase deficiency, 
parasitic infection, intestinal malrotation, intussuscep-
tion, Meckel diverticulum, chronic appendicitis, epiploic 
appendagitis, inflammatory bowel disease

Hepatic, Biliary, and Pancreatic Disorders: 
Cholelithiasis, choledocal cyst, chronic hepatitis, liver 
abscess, recurrent and chronic pancreatitis

Urogenital Disorders: 
Urinary tract infection, urolithiasis, hydronephrosis, 
dysmenorrhea, pelvic inflammatory disease, endometriosis

Other Disorders:
Familial Mediterranean fever, malignancy, vasculitis, 
porphyria, hereditary angioedema, sickle cell disease, lead 
poisoning
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a patient with features of a FAPD. These investigations 
have not shown diagnostic utility, so their use is still 
debatable.16,24 A study found that primary care physi-
cians favor limited organ-specific testing for children 
with chronic abdominal pain (CAP), mostly using uri-
nalysis. Abdominal ultrasound is the imaging modality 
most commonly employed, and its use is thought to be 
related to a need for reassurance rather than the expecta-
tion of finding a specific etiology.25 Studies looking at the 
utility of abdominal ultrasonography in RAP concluded 
that it does not significantly contribute to diagnosis.26,27 
A retrospective cohort of children with abdominal pain 
in primary care practices found that 17% and 14% of 
patients had laboratory and imaging testing ordered at 
their initial visit, respectively, with a diagnostic yield of 
only 3%.28

The Rome IV criteria do not specifically discuss the 
need for parasite stool testing. As demonstrated in studies 
from Pakistan, Turkey, Egypt, and Poland, based on the 
geographic location, the prevalence of parasitic infections 
may justify testing.29-33 The presence of alarm signs (ie, 
nausea, vomiting, abdominal distention) and risk factors 
such as poor hygiene or toilet training was associated 
with Giardia lamblia infection in Pakistani children with 
RAP.29 On the other hand, in developed countries, the 
prevalence of parasitic infections was not significantly dif-
ferent in children with and without CAP.34,35

Stool Biomarkers
Even though an enzyme-linked immunosorbent assay for 
fecal calprotectin (FC) has been available since 1994,36 

FC assays have only been used in daily clinical practice in 
the United States over the last few years. Calprotectin is 
a calcium-binding protein that is found primarily in the 
cytosol of neutrophils, monocytes, and activated macro-
phages.37 After it binds to calcium, calprotectin is stable 
and can remain in stool for 7 days at room temperature.38 
Elevation of FC reflects granulocyte migration through 
the intestinal wall in active inflammation.39 Studies have 
suggested that FC is a versatile and useful tool in dif-
ferentiating FAPDs and FGIDs from other inflammatory 
disorders, especially inflammatory bowel disease (IBD), 
at the time of diagnosis and in differentiating IBD flare-
ups from IBS in the absence of active disease.40,41 A study 
in Norway described a significant difference in FC levels 
between children with functional abdominal pain (FAP) 
and patients with IBD.40 Similarly, a study involving 
142 children with various FGIDs demonstrated FC con-
centrations within normal limits.41 Diagnostic accuracy 
has been shown to be higher in children compared with 
adults.42 In adult patients, using a cutoff value of 50 µg/g, 
FC had a sensitivity of 64%, specificity of 80%, positive 
predictive value of 70%, and negative predictive value of 
74% for organic causes. In comparison, FC in pediatric 
patients had a sensitivity of 70%, specificity of 93%, 
positive predictive value of 96%, and negative predic-
tive value of 56% for organic causes.42 A meta-analysis 
reported that FC had a sensitivity of 97.8%, specificity 
of 68.2%, positive likelihood ratio of 3.07, and negative 
likelihood ratio of 0.03 for the diagnosis of suspected 
IBD in children. Cutoff values were not consistent 
among the evaluated studies (n=8).43 Another study sug-
gested that in cases of normal FC (<40 µg/g), there is 
no need to conduct endoscopic assessment. The study 
found that the probability of having IBD in adults with 
IBS was no more than 1%.44 A pediatric meta-analysis 
reported that FC was the biomarker that added the great-
est diagnostic value to symptoms suggestive of IBD and 
helped stratify risk.45 However, at the time of interpret-
ing FC values, the practitioner should be cognizant that 
FC is not devoid of false-positive results. FC is usually 
grossly elevated in cases of IBD, and discrete elevated 
values are unlikely to reflect inflammation secondary to 
IBD. False-positive values that can be misinterpreted as 
IBD can be found in cases of polyps, use of proton pump 
inhibitors or nonsteroidal anti-inflammatory drugs, and 
other inflammatory processes.42 The utility of FC has not 
been reported in dyspepsia or reflux disease. FC values 
also vary by age, and normal limits are higher in children 
up to 3 or 4 years of age.46,47 The Rome committee tool 
kit, an online resource for the diagnosis and management 
of FGIDs, currently recommends the use of FC to differ-
entiate FGIDs from organic disorders in cases of unclear 
differential diagnosis.23

Table 2. Alarm Features for Potential Organic Disease in 
Chronic Abdominal Pain11

•  �Dysphagia 

•  �Odynophagia

•  �Persistent vomiting

•  �Gastrointestinal bleeding

•  �Persistent right upper or right lower quadrant pain

•  �Nocturnal diarrhea

•  �Perirectal disease

•  �Involuntary weight loss

•  �Deceleration of linear growth

•  �Delayed puberty

•  �Unexplained fever

•  �Arthritis

•  �Family history of inflammatory bowel disease, celiac 
disease, or peptic ulcer disease
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Similarly, lactoferrin, an iron-binding glycoprotein, 
is a major component of neutrophils’ secondary granules 
and is secreted by most mucosal membranes. As leukocytes 
infiltrate the intestinal mucosa during inflammation, the 
concentration of stool lactoferrin (SL) increases.48 Even 
though there are fewer studies for SL in comparison to FC, 
testing for SL has shown similar sensitivity and specific-
ity to FC in IBD,49-51 including studies in children.52 The 
optimum cutoff value has been defined as 7.25 µg/mL 
based on individual study estimates and summary receiver 
operating characteristic curves.50 Nevertheless, the utility 
of SL in differentiating IBD from IBS has not been clearly 
established, as studies have not reported consistent infor-
mation.44,49,53 Kane and colleagues reported that elevated 
SL was 100% specific in ruling out IBS, and patients with 
IBS had almost identical SL levels as healthy controls.49 
On the other hand, a meta-analysis showed that elevated 
SL was more predictive of IBS than IBD. The overlap of 
positive SL for IBS and IBD reduces its ability to properly 
identify IBS patients.44 SL has been used most in research 
settings, likely influenced by its reportedly shorter stabil-
ity at room temperature when compared with FC.54

Celiac Disease Screening
Celiac disease (CD) is an autoimmune chronic enteropa-
thy that can develop in genetically predisposed individu-
als exposed to dietary gluten.55 Clinical manifestations 
of CD vary and include abdominal pain, bloating, 
diarrhea, and constipation, which could mimic a FAPD 
(most commonly IBS).56-58 Although some studies have 
reported increased rates of CD in patients with IBS at the 
time of diagnosis,59-61 the evidence is not conclusive.62-64 
A prospective cohort study in children showed a 4-fold 
greater likelihood of CD among patients with a presumed 
diagnosis of IBS.65 A meta-analysis also described an 
increased prevalence of biopsy-proven CD and positive 
serum serology in patients with symptoms suggestive of 
IBS compared with controls.66 However, population-
based studies showed no increase in odds ratio for any 
CD evaluation,67,68 and a Turkish cohort study found that 
CD was as common in children with FAP or FD as in the 
general population.69 In light of the inconsistency of data, 
and to avoid missing potential cases of CD, the Rome 
IV committee recommends serologic screening for CD in 
children with a presumed diagnosis of IBS.11

The controversy on the association between FAPD 
and CD is not limited to the time of diagnosis. Even in 
CD patients complying with a gluten-free diet (GFD), GI 
symptoms such as abdominal pain or discomfort (35%), 
diarrhea (22%), and constipation (46%) do not always 
resolve.70 Persistence of symptoms after a GFD seems to 
be more common in adults than in children.71 An Ital-
ian study found that FGIDs were more common among 

patients with CD on a GFD than in healthy controls.64 
In contrast, 2 studies have not shown an increase of 
FAPDs in children adhering to a GFD compared with 
controls.72,73

Endoscopic Evaluation
One of the considerations that the clinician encounters at 
the time of diagnosis is whether to conduct endoscopies. 
At times, this can be a challenging decision in which the 
clinician has to balance parental expectations, possible 
diagnostic uncertainties, and his or her ability to con-
vincingly communicate the unnecessary need for testing 
when the FAPD diagnosis is clear.24 Additionally, physi-
cians who want to base their decision on evidence need 
to consider that some of the published data related to the 
utility of endoscopic testing are retrospective, do not use 
clear diagnostic criteria, and/or arrive at conclusions not 
based on scientific evidence.

A prospective cohort study at a US tertiary care 
center involved 290 children who underwent esophago-
gastroduodenoscopy (EGD) for the primary indication of 
CAP. Ninety-three percent of patients fulfilled the Rome 
III criteria for a FAPD, including 40% of children with 
FD. One hundred and nine cases (38%) yielded a diag-
nosis that prompted the authors to propose that EGD 
should be widely used in children with CAP.74 However, 
in this study, the presence of 2 or more alarm signs was 
statistically different in patients with a diagnostic EGD 
compared with a nondiagnostic EGD.74 The study 
found that reflux esophagitis was the most common 
finding (21%), whereas other children were found to 
have Helicobacter pylori infection and a few children had 
an increased number of eosinophils.74 Nonetheless, the 
article received some criticism.75,76 The study design could 
have led to selection bias resulting in overestimation of 
the utility of EGD in CAP.74 Moreover, other noninvasive 
examinations (ie, H pylori stool antigen or FC) were not 
considered prior to the endoscopic procedure,75,76 and 
there was an unclear definition of gastroesophageal reflux. 
Although the study proposes that the findings confirm 
the wide need for EGD, the AAP/NASPGHAN technical 
report for CAP stated that the coexistence of abdomi-
nal pain and an abnormal test result for a common GI 
disorder, such as H pylori infection, does not necessarily 
indicate a causal relationship between them.21 Societal 
guidelines also do not recommend EGD for the diagnosis 
of reflux and/or H pylori infection.77,78 Recent European 
Society for Paediatric Gastroenterology, Hepatology and 
Nutrition (ESPGHAN)/NASPGHAN guidelines for the 
management of H pylori infection in children and adoles-
cents recommend against a test-and-treat strategy for this 
condition, as well as testing for it in patients with FAPD 
(strong recommendation, high quality of evidence).78
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Along the same lines, a Czech prospective observa-
tional study showed that H pylori infection diagnosed 
by EGD was significantly associated with abdominal 
pain–related FGIDs, especially FD but not with FAP,79 
and the frequent finding of H pylori was also used to 
recommend testing in children with CAP. The diag-
nostic yield of EGD in a 398-child Turkish prospec-
tive cohort study was 65.1% in patients with alarm 
symptoms compared to 45.2% in patients without 
alarm symptoms (P=.001; odds ratio, 2.26; 95% CI, 
1.49-3.44). H pylori gastritis was positive in 35.2% 
of patients.80 However, both studies ignore the high 
prevalence of H pylori infection in children even in cases 
without abdominal pain. Spee and colleagues reported 
that in high-prevalence areas, similar to Turkey and the 
Czech Republic, the prevalence of H pylori infection 
ranged from 15.8% to 56.6%, with a mean prevalence 
of 37.0%.81 In low-prevalence regions, the prevalence of 
H pylori infection ranged from 9.4% to 28.9%, with a 
mean of 16.1%. This study did not find an association 
between H pylori infection and RAP.81 

Another consideration in children with CAP is the 
differential diagnosis of eosinophilic esophagitis (EoE). 
However, it is important to remember that CAP is much 
more prevalent than EoE and that only a small minor-
ity of cases of EoE present with abdominal pain alone. 
The pediatric prevalence of EoE is 0.2 to 43.0 cases per 
100,000,82 whereas the prevalence of FAPDs is 8.2% 
to 16.9%.12,13 In a large database study in the United 
States, the main reported symptom of pediatric patients 
with EoE was heartburn in 38.1% and abdominal pain 
or dyspepsia in 31%.83 In pediatric patients undergoing 
an EGD for CAP, the frequency of EoE was 3.8% to 
7.0% based on the study methodology,74,84,85 yet current 
guidelines do not address the use of EGD to differen-
tiate EoE from FAPDs.86-88 Because cases of EoE with 
abdominal pain as the most bothersome symptom usu-
ally respond to the same treatment as FAPDs,89 it seems 
reasonable to recommend using EGD in cases of a high 
index of suspicion for EoE and in recalcitrant cases of 
CAP that do not respond to treatment.

In a similar fashion, the usefulness of colonoscopy 
in CAP is unclear. Studies in pediatric patients have 
demonstrated colonoscopy findings ranging from nor-
mal results to nonsignificant differences in children with 
CAP.90,91 An Australian retrospective study found that 
10% of colonoscopies for RAP had abnormal findings. 
However, all patients had previously abnormal FC and 
elevated serum inflammatory markers. Rectal bleeding 
was the only factor associated with an abnormal histol-
ogy (P=.019).92

The recent guidelines by the ESPGHAN and the 
European Society of Gastrointestinal Endoscopy recom-

mend performing EGD and colonoscopy in pediatric 
patients with alarm symptoms, but not in the case of 
FGIDs (both weak recommendations, low quality of 
evidence).93 Mark and colleagues developed an evalu-
ation algorithm to categorize children with CAP into 
low or high suspicion of having intestinal pathology on 
endoscopy.94 The algorithm considered standard workup 
with ancillary evaluations if some alarm signs were 
present. Based on signs, symptoms, and/or noninvasive 
test results, patients were categorized as having high- or 
low-risk features. This algorithm was applied retro-
spectively to categorize 150 outpatients with CAP, and 
endoscopic findings were examined. The low-suspicion 
group included normal values for laboratory tests such 
as FC. Organic diagnoses were less frequent in the low-
suspicion group (6%) compared with the high-suspicion 
group (34%) (P<.001). In addition to abdominal pain, 
patients with 3 or more indications (eg, pain, weight 
loss, diarrhea) or with 1 more high-risk laboratory or 
imaging finding had significantly increased odds of diag-
nostic endoscopic findings.94 Interestingly, the authors 
considered peptic irritation, lactase deficiency, and H 
pylori without peptic ulcer disease to be nonrelevant 
findings because the first 2 can be empirically treated 
without the need for endoscopy,94 and for the third, 
treatment is not recommended.78 Another study found 
that the presence of anemia, hematochezia, and weight 
loss could help identify children with CAP who could 
benefit from colonoscopy.90

In the search for endoscopic biomarkers for FGIDs, 
many studies have focused on the presence of intestinal 
low-grade inflammation. Some studies have found that 
patients with FGIDs have increased inflammatory cells 
(eg, eosinophils in the duodenum for FD and mast 
cells in the ileum or colon for IBS).95-98 However, those 
evaluations are currently limited to research purposes 
because their detection in a clinical setting would rarely 
influence patients’ management. A study by Friesen and 
colleagues showed that montelukast, a leukotriene recep-
tor antagonist, improved FD symptoms in some children 
regardless of endoscopic findings.99 Studies in adults have 
used different anti-inflammatory medications, such as 
corticosteroids100 and aminosalicylates (mesalazine)101,102 
without any significant difference on IBS symptoms 
when compared with placebo.

A common justification for performing endoscopies 
is to reassure parents by demonstrating a normal study. 
However, these procedures are not exempt from risks 
that include pain, bleeding, infection, and/or perfora-
tion. Attard and colleagues reported a complication rate 
of 0.6% in a cohort of 217,817 children undergoing 
diagnostic endoscopic procedures.103 Bonilla and col-
leagues reported that normal endoscopies do not impact 
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positively the outcomes of children with FGIDs (Rome 
II criteria).104 Symptoms persisted in 61% and 64% of 
patients with and without endoscopies, respectively 
(P=.76).104 These findings contrast results from studies 
in adults that suggested that normal endoscopies had 
potential positive impacts on treatment and patient reas-
surance.105-107 Furthermore, an adult study demonstrated 
that repeat EGD within 1 year after an initial normal 
EGD is not recommended in patients with FD.108

In summary, most studies in children with FAPDs 
looking for abnormalities in endoscopy have been lim-
ited by small sample size, selection and sample bias, 
variability of findings, lack of standardization, and ques-
tionable specificity and generalizability. In line with the 
AAP/NASPGHAN recommendations,21 there is limited 
evidence to recommend the use of endoscopy and biopsy 
in the absence of alarm signs and normal FC. Based on 
these data, we recommend a thoughtful and conservative 
approach to the use of endoscopies. The decision should 
be tailored to each case, keeping in mind that children 
who had stable symptoms for several years in the setting 
of good general health and the absence of red flags are 
unlikely to have clinically significant endoscopic find-
ings. Similarly, children who had negative endoscopies 
without change in chronic symptoms are unlikely to have 
abnormal findings in repeat testing.

Video Capsule Endoscopy
The efficacy of video capsule endoscopy (VCE) has been 
evaluated in adults with CAP, and findings have ranged 
from 23% to 48%.109-111 CAP alone as an indication for 
VCE has had significantly lower abnormal findings than 
VCE performed for other indications.110,111 In the pres-
ence of alarm signs, the possibility of abnormal findings 
in VCE increases from 18% to 42%.112,113 In general, 
the use of VCE is not recommended for CAP and/or 
FAPD.110,111

Evaluation and Care Costs of Functional 
Abdominal Pain Disorders

Direct and indirect expenses related to IBS in adults 
account for over $20 billion annually, as those patients 
use 50% more health care resources compared to patients 
without IBS.114 In 2014, annual outpatient health costs 
for patients with CAP in the Netherlands were approxi-
mately $690 million, and 53.6% (approximately $370 
million) was related to FGIDs.115 For Dutch children 
with IBS or FAP, health care total annual costs were esti-
mated to be approximately $2800 per patient. Consider-
ing this individual cost per patient, the Dutch health care 
system could be spending over $550 million in children 
age 8 to 18 years with FAPDs.116 In the United States, a 

study estimated a mean cost of $11,787 in adolescents 
(age 10-17 years) with chronic pain, extrapolated as 
an annual cost of $19.5 billion to the US health care 
system.117

The inpatient economic burden has increased over 
the years in pediatric patients with FGIDs, as described 
by Park and colleagues.118 From 1997 to 2009, there was 
a significant increase in the total mean cost per discharge 
from $6115 to $18,058, despite a relatively stable length 
of stay. Abdominal pain as the primary discharge diagno-
sis had the greatest rise in average cost per hospital stay, 
with an increase from $3558 to $13,331. Dyspepsia was 
the most expensive treated condition, having increased 
costs from $12,674 to $35,898, a 183.2% rise in mean 
total charges.118

A retrospective descriptive study in a US tertiary 
care center calculated the cost-effectiveness of diagnostic 
studies in pain-predominant FGIDs. The average cost 
of diagnostic evaluation per patient was $6104.30. All 
of the children included in the study underwent some 
type of diagnostic workup that included laboratory, 
radiologic, and endoscopic tests with a low diagnostic 
yield. The authors mentioned that their results likely 
underestimated costs because costs prior to the visit were 
not calculated.16 The study was conducted in the 2000s, 
so costs to the health care system have likely increased 
even further. A study in adult patients with functional 
bowel disorders reported that laboratory and radiologic 
tests accounted for 10% to 17% of outpatient costs.119 
Research on adult patients has reported low clinical yield 
and low cost-effectiveness of gastric and duodenal biop-
sies for EGDs to evaluate abdominal pain,120 although 
these results cannot be extrapolated to children.

As previously mentioned, the use of FC has increased 
due to its usefulness in GI disorders. A cost-effectiveness 
analysis of FC screening prior to endoscopic confirma-
tion for suspected IBD saved $300 per child and $417 
per adult. Direct endoscopic evaluation added a cost of 
$6250 per child and $18,955 per adult. Lower pretest 
probability for IBD enhanced the cost-effectiveness of 
the FC screening strategy, which also applies to patients 
with FAPDs.121 Although a systematic review in adults 
concluded that the utility of screening for CD in adults 
with IBS was unclear,66 Mohseninejad and colleagues 
reported that in adult Dutch patients with an IBS-
diarrhea or IBS-mixed phenotype, CD screening is most 
likely cost-effective.122 There are no studies addressing 
the cost-effectiveness for CD screening or other routine 
testing in children with FAPDs. Even though it is an 
added cost, as with FC, noninvasive testing could help 
with risk stratification of children with CAP, and is likely 
cost-effective. Invasive testing could be 7 to 300 times 
more expensive depending on the test used.16
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Conclusion

This article shows that there is limited evidence to 
perform tests in children with FAPDs in the absence 
of alarm features. Pediatric patients with FAPDs and 
FGIDs usually undergo various evaluations ordered by 
either a general pediatrician or pediatric gastroenterolo-
gist due to clinical suspicion of a potential organic con-
dition, but also for parental reassurance. Even though 
it has been almost 15 years since the publication of the 
AAP/NASPGHAN technical report on CAP, the current 
evidence still does not justify the need for routine diag-
nostic testing, especially in the absence of alarm signs. 
Many of the available studies were published prior to the 
generalization of the use of FC, which has shown to be 
a useful tool. If future studies show accuracy and repro-
ducibility, another potential approach could involve 
an assessment algorithm with risk factors. Unnecessary 
testing usually carries into more patient and parental 
anxiety, affects the patient-physician relationship, and 
increases health care costs with very low yield in the end. 
The key intervention is to provide a diagnosis of FAPD 
with confidence and reassurance using a biopsychosocial 
approach.
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