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ABSTRACT

Excluding oligo-, di-, monosaccharides and polyols (FODMAPs) from
the diet is increasingly being used to treat children with gastrointestinal
complaints. The aim of this position paper is to review the available evi-
dence on the safety and efficacy of its use in children and provide expert
guidance regarding practical aspects in case its use is considered. Mem-
bers of the Gastroenterology Committee, the Nutrition Committee and
the Allied Health Professionals Committee of the European Society for
Pediatric Gastroenterology Hepatology and Nutrition contributed to this
position paper. Clinical questions regarding initiation, introduction, dura-
tion, weaning, monitoring, professional guidance, safety and risks of the
diet are addressed. A systematic literature search was performed from
2005 to May 2021 using PubMed, MEDLINE and Cochrane Database of
Systematic Reviews. In the absence of evidence, recommendations reflect
the expert opinion of the authors. The systematic literature search revealed
that the low-FODMAP diet has not been comprehensively studied in chil-
dren. Indications and contraindications of the use of the diet in different
pediatric gastroenterological conditions are discussed and practical rec-
ommendations are formulated. There is scarce evidence to support the
use of a low-FODMAP diet in children with Irritable Bowel Syndrome
and no evidence to recommend its use in other gastrointestinal diseases
and complaints in children. Awareness of how and when to use the diet
is crucial, as a restrictive diet may impact nutritional adequacy and/or
promote distorted eating in vulnerable subjects. The present article pro-
vides practical safety tips to be applied when the low-FODMAP diet is
considered in children.
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What Is Known

e Excluding Fermentable Oligosaccharides, Disaccha-
rides, Monosaccharides and Polyols.

e (FODMAPs) from the diet is increasingly being used
to treat children with various gastrointestinal com-
plaints and disorders.

What Is New

e There is insufficient evidence to routinely recom-
mend the use of the low-FODMAP diet to treat func-
tional gastrointestinal disorders, non-celiac gluten
sensitivity, inflammatory bowel diseases or small-
intestinal bacterial overgrowth in children.

e Awareness of how and when to use the diet is crucial,
as a restrictive diet may impact nutritional adequacy
or promote distorted eating in vulnerable subjects.

INTRODUCTION TO THE LOW-FODMAP DIET:
DEFINITION AND HISTORY

A low-FODMAP diet is characterized by a limited intake

of short-chain carbohydrates that are poorly absorbed and highly

fermentable in the small intestine as oligo-, di-, monosaccharides
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and polyols (FODMAPs). Table 1 summarizes nutrients and com-
pounds included in the FODMAPs definition as well as common
foods containing these compounds, associated potential nutrient
deficiencies and possible substitutes.

A low-FODMAP diet has, since its introduction by Gibson
and Shepherd in 2005 (1), increased in popularity as a possible
therapeutic alternative for several gastrointestinal (GI) disorders.
The mechanistic hypothesis by which a low-FODMAP diet is used
as a possible therapeutic alternative is that these poorly absorbed
carbohydrates reach the colon undigested, where they are fer-
mented by the colonic flora, leading to higher luminal osmolality
and gas generation. In some people, this fermentation might lead
to GI symptoms such as abdominal pain, flatulence, bloating and
diarrhea, common in functional gastrointestinal disorders (FGID).

When a low-FODMAP diet is indicated as a potential treat-
ment, patients are usually advised to exclude FODMAPs in a top-
down approach, i.e. to exclude all FODMAPs and then to re-introduce
one carbohydrate group at a time into the diet. The low-FODMAP
diet consists of three phases: exclusion, re-introduction and mainte-
nance, as the exclusion phase is not to be maintained indefinitely (2).

As FODMAPs are found in many common foods, especially
in foods considered healthy, such as fruits, vegetables and pulses,
awareness of how and when to use the diet is crucial, as a restrictive
diet may impact nutritional adequacy or promote distorted eating in
vulnerable subjects (3). Furthermore, clinical experience suggests
there is great variability between subjects in how much and which
FODMAPs are tolerated. Moreover, individual tolerance may
change over time, thus complicating the establishment of dietary
recommendations and implementation of the diet.

In the adult population, there is growing evidence of the effect
of the low-FODMAP diet in reducing GI symptoms in patients with
irritable bowel syndrome (IBS) (4). Although there is still a need
for longer-term high-quality studies, the diet is recommended as
a second-line therapeutic approach in adults with IBS by, amongst
other groups, the American College of Gastroenterology and the
British Dietetic Association (5,6).

Restriction of FODMAPs as a treatment for GI complaints in
children has not been extensively studied. Therefore, the European
Society for Pediatric Gastroenterology Hepatology and Nutrition
(ESPGHAN) Gastroenterology Committee, the Nutrition Com-
mittee and the Allied Health Professionals Committee sought to
answer key questions regarding the use of the low-FODMAP diet
in children.

METHODS

A systematic literature search was performed from 2005 to
May 2021 using PubMed, the MEDLINE and Cochrane Database
of Systematic Reviews was performed by members of the Gastro-
enterology Committee, the Nutrition Committee and the Allied
Health Professionals Committee of the ESPGHAN. The search
terms, as well as the flow diagram of publications retrieved and
included for analysis, are shown as supplementary online material
(http://links.lww.com/MPG/C855). Results in Tables were strati-
fied according to the study design. Statements were formed and
the authors anonymously voted on each statement. A 9-point scale
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was used (1 (strongly disagree) to 9 (fully agree)), and votes are
reported in Table 5. It was decided in advance that consensus was
reached if 275% of the authors voted 6, 7, 8, or 9.

OVERVIEW OF THE EVIDENCE OF THE USE OF
LOW-FODMAP DIET IN CHILDREN

From 53 publications and registers screened, 7 studies (4
randomized clinical trials (RCT) (8—11) and 3 interventions (12—
14) without control group or observational studies) were included
— all on functional abdominal pain disorders (Table 2). No pediatric
studies were found on non-celiac gluten sensitivity (NCGS), small
intestinal bacterial overgrowth (SIBO) or inflammatory bowel dis-
ease (IBD). Overall, from all studies, only 111 children received
intervention with a low-FODMAP diet and 85 followed a control
diet for comparison (healthy, or usual, or typical American for

children).

INDICATIONS AND CONTRAINDICATIONS IN
PEDIATRIC GI CONDITIONS

Functional Gastrointestinal Disorders
(Functional Abdominal Pain, Functional
Dyspepsia, Irritable Bowel Syndrome,
Constipation, Infant Colic)

The pathophysiology of Functional Abdominal Pain Dis-
orders (FAPDs) in children remains poorly understood. Different
mechanisms have been proposed, including visceral hypersensitiv-
ity, gut microbiota dysbiosis, impaired mucosal immune function,
dysmotility, altered central nervous system processing, psychoso-
cial factors, and diet (15). In this context, a low-FODMAP diet
gained interest in the treatment of FAPDs both in adults and chil-
dren, as FODMAPs may induce gas generation which could poten-
tially be responsible for the symptoms in FAPDs (16). Furthermore,
beneficial effects of a low-FODMAP diet may also derive from
changes in the gut microbiota and metabolism, endocrine cells,
immune function, and intestinal barrier, although scientific evi-
dence is, to date, lacking (17-19).

In an open-label study evaluating the effect of a low-FODMAP
diet in 8 children with IBS, four children (50%), defined as respond-
ers, showed >50% decrease in abdominal pain frequency while on a
low-FODMAPs diet (14). These preliminary results were later con-
firmed by the same group in a double-blind, crossover trial (11) of
33 children with IBS randomized to either a low-FODMAP diet or a
typical American childhood diet (TACD) for 48 h, followed by a 5-day
washout period before crossing over to the other diet. Fewer episodes
of abdominal pain were reported in children on a low-FODMAP diet
compared to children on TACD and baseline. From 33 subjects, 8
(24.2%) were categorized as Responders (significant improvement
with low-FODMAP diet only), 15 (45.5%) as non-Responders (not
significant improvement), and 10 (30.3%) as Placebo-responders
(improved on both diets or only on the TACD diets).

A more recent open-label study evaluated the effect of the
low-FODMAPs diet on symptoms in 20 children with FAPDs (FAP,
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TABLE 2. Continued

Intervention &
comparison (group size),

Participants N, age,

characteristic

Chumpitazi BP Children, n =12

Non-RCT

references

Results

Tools & statistics used

Outcomes

duration

4 (50%) were classified as responders.
Significant decrease in: number & intensity
of pain episodes, episodes interfering with

activity. No changes in stool form, transit
time, hydrogen & methane production. Non-

N=

Pain and stool diary (7 days); pain ratings

Pain symptoms, stooling

Pilot intervention

(validated 0—10 scale). Bristol stool

characteristics, breath hydrogen
and methane, whole intestinal

study; LFD (1
week). Provided by a
registered dietician

enrolled (n

etal 2014

(14)

form scale; 14 hourly breath samples.

Transit time by carmine red pill

8 followed the
intervention
and fulfilled

transit time, stool microbiome, and

metabolite composition

ingestion and subsequent discoloration
in stools; responders were defined

adjusted analyses.

the forms) Age:
7-16y IBS

as having a 250% decrease in pain
frequency in response to theLFD.

healthy controls; LEFD = low-FODMAP diet; QoL = Quality of Life; PedsQL = Pediatric Quality of Life
Autism Spectrum Disorder; ABC-C

Randomized Clinical Trial; IBS Irritable bowel syndrome; CD = celiac disease; HC

RCT
Inventory; HRQOL

Children diet; FAP

Traditional American

Aberrant Behavior Checklist-Community; TACD

dietary recommendations from the National Institute for Health and Care Excellence.

GI Symptom Scale; ASD

Health-Related Quality of Life; GSS
Functional Abdominal Pain; NICE

IBS, or functional dyspepsia) (13). After two weeks of a low-FOD-
MAPs diet, children showed a significant reduction in the daily
number of abdominal pain episodes from 2 to 1.16, as well as a
reduction in the intensity of abdominal pain as measured with the
10-cm VAS, from 4.63 to 1.41.

A double-blind, randomized, controlled, single-center trial
evaluated the effectiveness of the low-FODMAP diet in reduc-
ing gastrointestinal symptoms in 27 children with functional
abdominal pain (FAP) (10). Patients were randomized to a low-
FODMAP diet or a diet based on the National Institute for Health
and Care Excellence (NICE) guidelines for 4 weeks. There was
a tendency toward improvement in the abdominal pain intensity
and frequency in the low-FODMAP group. Nevertheless, these
findings did not reach statistical significance. The NICE group
reported a significant reduction of symptoms throughout consecu-
tive weeks of the diet. In contrast to previous studies which did
not have a control group on a normal diet (13,14), no significant
differences were observed in the abdominal pain intensity and fre-
quency between the 2 groups and no significant change was seen
in stool frequency.

A randomized, double-blind, crossover study assessed the
effect of a maternal low-FODMAP diet compared to a typical
Australian diet on infant crying-fussing durations of infants
with colic. Mothers consumed a 10-day low-FODMAP or
typical Australian diet, then alternated without washout. Mean
crying-fussing durations fell by a median of 32% on the low-
FODMAP diet, significantly more compared with 20% on the
typical Australian diet. This finding was not related to changes
in maternal psychological status, infant feces, or gross changes
in breast milk. Indeed, in breast milk, lactose concentrations
remained stable and other known dietary FODMAPs were not
detected (20). As the intervention did not modify maternal milk
content, and infantile colic could be a physiological maturation
process, the reported improvement on infant’s wellbeing could
simply be due to the infants’ maturation or a placebo effect on
the mother.

Overall, studies were not adjusted for possibly relevant con-
founders such as gender, age, level of adherence to the diet or the
quality of the diet.

In conclusion, the evidence regarding the effectiveness of the
low-FODMAPs diet in the treatment of FGID in children is cur-
rently insufficient to guide clinical practice.

Non-Celiac Gluten Sensitivity

Celiac disease, wheat allergy, and non-celiac gluten sen-
sitivity (NCGS) are gluten-related disorders. Unlike celiac dis-
ease or wheat allergy, allergic or immune phenomena cannot be
demonstrated in patients with NCGS. Moreover, not only gluten
but also, lipopolysaccharides, amylase/trypsin inhibitors, wheat
germ agglutinins and FODMARPs are considered to be potentially
responsible for NCGS. Although affected individuals experience
symptoms of bloating, abdominal pain, alternating bowel habits
and flatus following the ingestion of wheat or gluten, the effect
of a wheat or gluten challenge in patients with suspected NCGS
is inconsistently reported in the literature (21). Wheat is not only
rich in gluten but also FODMAPs. Studies in adults suggest that
a low-FODMAP diet may be associated with symptom reduction
in NCGS patients (22-24) and that particularly fructans may be
a major trigger for clinical symptoms in patients reporting glu-
ten intolerance (24). The true prevalence of NCGS in children is
unknown, as data are based on patient-reported symptoms rather
than objective biomarkers and few studies focus on children (25).
Whilst there is some evidence to suggest the avoidance of FOD-
MAPs in adult patients with NCGS, data supporting a similar rec-
ommendation in children are missing.
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Low-FODMAP Diet in Pediatric Gastroenterology

Inflammatory Bowel Disease

The potential efficacy of a low-FODMAP diet in patients
with IBD has been studied in the adult population (26,27). A sys-
tematic review from 2018 performed in adults concluded that adher-
ence to a low-FODMAP diet resulted in significant improvement of
common symptoms such as diarrhea, abdominal pain, fatigue, and
nausea (28) but had no effect on clinical activity indexes or objec-
tive inflammatory markers. Currently, no data exist on the use of a
low-FODMAP diet in children with IBD.

Small Intestinal Bacterial Overgrowth (SIBO)

The most common manifestations reported in patients with
SIBO are abdominal pain, abdominal distension, flatulence and
diarrhea (29). These signs and symptoms are nonspecific and may
overlap with manifestations of IBS or other FGID. Several stud-
ies reported that SIBO might be a frequent underlying diagnosis in
children with FGID (30-32). The underlying hypothesis for using
a low-FODMAP diet to treat patients with SIBO is that the diet
may modify the intestinal flora and hence reduce the fermenta-
tion and gas production (33,34). Considering the pathogenesis of
SIBO, which involves excessive bacterial growth within the small
intestine, there is a biological plausibility that a low-FODMAP diet
may play a beneficial role in the treatment of SIBO by reducing the
fermentable substrates in the small bowel for the bacterial biomass
(35). However, to date, there are no available studies assessing the
impact of a low-FODMAP diet on small intestinal bacterial over-
growth (SIBO).

In conclusion, further studies are needed to specifically elu-
cidate the role of the low-FODMARP diet in the treatment of SIBO.

In summary, the available evidence on the efficiency of a
low-FODMAP diet in pediatric GI disorders/conditions is scarce.
Only a decrease in pain episodes and frequency has been described
in small samples of children with IBS. However, when compared
to a healthy diet, there were no differences, and when analyzing
the proportion of responders to treatment or how much abdominal
pain interfered with daily life activities, the results were weak.

MICROBIOTA IMPLICATIONS OF THE LOW-
FODMAP DIET IN PEDIATRIC PATIENTS

The microbiota has been related to the use of a low-FOD-
MAP diet at different levels, discussed below: (a) potential etiologi-
cal factor and possible trigger of symptoms (b) microbiota changes
caused by the dietary intervention and (c) determinant of response
to the low-FODMAP diet.

Microbiota as a Possible Etiological Factor

Rajili¢-Stojanovic et al reported an approximately twofold
increase in the Firmicutes/Bacteroidetes ratio as the major bacterial
phyla in 62 adults with IBS compared with 46 healthy subjects (36).
This finding has been observed in several other studies, in which
the abundance of Firmicutes was enriched together with a reduced
abundance of Bacteroidetes in subjects with IBS compared with
healthy subjects (37,38).

Changes in Microbiota Produced by a Low-
FODMAP Diet

Naseri et al (38) reported that a dietary intervention with a
low-FODMAP diet was associated with changes in the microbial
communities among IBS patients. The ratio of Firmicutes to Bac-
teroidetes was significantly decreased (P = 0.001) after the dietary
intervention. Moreover, several RCTs have reported that a Low-
FODMAP diet resulted in a short-term reduction of Bifidobacteria
(39-43).

WWWw.jpgn.org

However, long-term changes in Bifidobacteria were not
found in a recently published RCT of adults with IBS, adherent to a
Low-FODMAP diet (44). Instead, there was a marked reduction in
the relative abundance of Bacteroides spp. and, at the species level,
of E prausnitzii.

Moreover, the authors reported the effects of a low-FOD-
MAP diet on stool microbial metabolite concentrations in the
long term, by reductions in short-chain fatty acids (SCFAs).
These data are of potential concern given the role of SCFAs
in intestinal permeability, immunomodulation, and secretory
functions in the gut. This was confirmed in a study by Zhang
Y et al (45). They found a reduction of bacteria typical of car-
bohydrate fermentation (Bifidobacterium and Bacteroidetes) in
patients responding to a low-FODMAP diet. As a consequence,
a reduction of SCFAs and gas production was also observed.
They also noted a reduction in Fusobacterium, a proinflamma-
tory bacterium.

Microbiota as a Factor of Response to a Low-
FODMAP Diet

In the aforementioned study conducted by Zhang Y et al
(45), patients with IBS who responded to a low-FODMAP diet
presented a high fermentation index before the treatment. Fecal
samples contained a high percentage of acetic acid and a low per-
centage of butyric acid, indicative of dysbiosis. As a result, the
authors suggested quantifying the fecal SCFAs before starting a
Low-FODMAP diet to identify patients with IBS who would be
more likely to respond to the intervention.

Some authors have tried to identify microbiota-based bio-
markers that could predict response to a low-FODMAP diet (46,47).
Data from 5 distinct studies showed that the patients’ response to
a low-FODMAP diet was predictable from the fecal microbiome
before starting the diet. The authors proposed that the diet should
be recommended to patients with high colonic methane and SCFAs
production.

Literature in children is scanty. In the randomized cross-
over clinical trial published in 2015 by Chumpitazi BP et al
(11)., children with IBS were assigned to the low-FODMAP
diet or a Typical American Childhood Diet (TACD) for 48h.
Results showed that both baseline gut microbiome composition
and microbial metabolic capacity were associated with the low-
FODMAP diet efficacy. Indeed, the operational taxonomic units
(OTUs; sequences that share 297% similarity) were enriched at
baseline with greater saccharolytic metabolic capacity within the
Bacteroidaceae family (e.g. Bacteroides), Clostridiales order
(e.g. Ruminococcaceae, Dorea, and Faecalibacterium prausnit-
zii), and family Erysipilotrichaceae in children who responded to
the low-FODMAP diet. Non-Responders were uniquely enriched
at baseline with the Turicibacter genus from the Turicibacte-
raceae family. These findings suggest that the identification of
microbiota with greater saccharolytic capacity may serve as a
biomarker of responsiveness to a low-FODMAP diet in children
with IBS.

Recently, the same authors tried to provide a biomarker
of response to a low-FODMAP diet by profiling fecal microbi-
ota in children with IBS through a cross over provocation using
fructans (a FODMAP) and maltodextrin (placebo) solutions
(48). Those classified as ‘fructan-sensitive’ differed in their fecal
microbiota on alpha diversity, and abundances of Holdermania
and 14 Clostridial genera from those deemed ‘fructan-tolerant’.
Furthermore, fructan-sensitive children with IBS appeared
to have different gut microbiome responses (composition and
abundances) when given fructans compared to fructan-tolerant
children. Authors suggested that future studies may investigate
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the potential role of fructan-derived microbial fecal metabolites
on both symptoms and IBS-relevant physiologic factors (e.g.
colonic motility).

Thus, clinical trials are needed to determine whether these
observations can be converted into a tool to perform indications to
a low-FODMAP diet to potentially responsive candidates. At the
moment, the methodology used to define fructan sensitivity is not
standardized (49).

In summary, certain bacteria have a greater FODMAPs
fermentation capacity, which may trigger undesirable symptoms.
Thus, treatment with a low-FODMAP diet could promote changes
in these species, reducing fermentation products, gas production
and pain. The identification of microbiota with greater fermenta-
tion capacity may serve as a biomarker of responsiveness to a low-
FODMAP diet.

SAFETY AND RISKS OF THE LOW-FODMAP
DIET IN PEDIATRIC PATIENTS

The main potential risks include nutritional deficiencies and
psychosocial implications of following a very restrictive diet.

Nutritional Deficiencies

The low-FODMAP diet requires the exclusion of long lists
of plant foods as well as dairy foods, and therefore, could lead to
nutrient deficiencies. Data regarding macro- and micro-nutrient
intakes during a low-FODMAP diet derived from both pediatric
and adult-based studies are limited. In the aforementioned double-
blind, crossover pediatric trial comparing a low-FODMAP diet and
TACD, no differences in the intake of total energy, carbohydrates,
protein and fiber were observed (11).

In a pediatric RCT (9) of patients with autistic spectrum
disorder, intake of micronutrients was not different between the
low-FODMAP group and control group (habitual diet), except
for the intake of vitamin B12, which was marginally lower in the
low-FODMAP diet group. Nevertheless, energy, protein, and car-
bohydrate intake were lower in the low-FODMAP diet group at
follow-up compared with baseline as well as lower intake of folate
and sodium.

In adult patients with IBS, Staudacher et al found no differ-
ence in micronutrient intake compared with controls, except for
a lower calcium intake (7), presumably due to a reduced intake
of dairy foods. The same mechanism may cause lower vitamin
D intake and thus may pose a risk for vitamin D deficiency in
specific populations (high-risk geographic regions and dark skin)
(50). However, a prospective long-term follow-up study of 103
adult patients with IBS, in which 84 patients adhered to a low-
FODMAP diet for 6-18 months, demonstrated that macro- and
micro-nutrient intake, including calcium intake, were no different
from habitual diet (51). In a comparative study between two dif-
ferent diets in adults with IBS, a statistically significant reduction
in mean daily intake was seen in thiamin, riboflavin, calcium,
and sodium, after a 4-week low-FODMAP diet. However, when
looking at energy-adjusted micronutrient intake for the low-
FODMAPs group, the only decrease in intake observed was for
riboflavin (52). Another study in adult patients with IBS which
compared low-FODMAP diet to habitual diet demonstrated that
intake of micronutrients was not different between groups, except
for the intake of selenium and vitamin B12, which were both
higher in the low-FODMAPs group (7). Several studies, includ-
ing three RCTs, showed that fiber and protein intake are not
different when compared with control patients, including the pro-
portion of patients meeting the recommended intake (39,53,54).
These studies also reported an overall adequate energy intake.
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It may be concluded that a dietician-supervised low-FOD-
MAP diet does not significantly compromise nutrient intake,
despite the restriction of many nutrient-rich foods across several
food groups, suggesting that it can be implemented for a limited
time period without major nutritional concerns. However, access to
dieticians trained in the low-FODMAP diet may be difficult. Train-
ing and guidelines are therefore urgently needed if the diet is to be
adopted more widely in the pediatric population. In the absence of
trained health professionals there is a risk that parents introduce
the diet to their children following the guidance of peers and social
media.

Psychosocial Implications of low-FODMAP
Diet

In a systematic review of adult patients with celiac disease
(55), IBS, and IBD, a prevalence between 5 and 44% of eating
disorders was found. The authors hypothesized that gastrointes-
tinal symptoms in patients with eating disorders may result in an
aversion to foods and alterations in dietary patterns. Vulnerable
subjects are anxious about unfamiliar foods or preparation and
avoidance of food-related social situations. Such traits are typi-
cal of orthorexia nervosa and can be found in patients who are
strongly adherent to diet therapy. Unfortunately, there is scanty
evidence assessing the psychological conditions and well-being
of these patients.

Mari et al (56). recently evaluated eating disorder behav-
ior using the Sick Control One stone Fat Food (SCOFF) ques-
tionnaire in adults with IBS who were instructed to commence a
low-FODMAP diet. Based on the SCOFF results and measured
adherence, the authors suggested that strict adherence to a low-
FODMAP diet should raise the suspicion of a possible underly-
ing eating disorder in particularly orthorexia nervosa. Chumpitazi
et al (57) in their commentary to this study pinpointed that the
SCOFF instrument is a screening questionnaire and not the gold
standard for diagnosis of an eating disorder or the presence of
eating disorder behavior.

However, whilst being aware of a possible eating disor-
der in any population is certainly important, particularly when
dietary modification is advised, one should be careful. Social
implications may also occur as the limited choice in ready-to-eat
processed foods may hinder the duration of longer traveling for
example (58).

Finally, Scarlata K (59). reported that avoidant restrictive
food intake disorder (ARFID) in relation to IBS is emerging among
adults. These data underline the importance of assessing nutritional
status and risk of maladaptive eating in this population, as well as
the need for evidence-based guidelines for practice. A screening
tool to detect ARFID is still lacking for patients with IBS. And,
as food-related fear and avoidance are found in people with food
intolerances, the authors suggested including a psychologist in the
personalized nutritional approach.

It is recommended that if the patient already has modified or
restricted his or her eating habits, a thorough evaluation to estab-
lish the presence of maladaptive eating about weight loss, energy
intake, nutrient intake, eating behaviors, psychological distress,
patients’ beliefs or attitudes should be performed.

In conclusion, in children with ongoing IBS symptoms, a
low-FODMAP diet can be considered, under the expert supervi-
sion of a specialized dietician, only when the risk of eating dis-
orders is low (using disorder eating screening) and when feeding
difficulties, such as food refusal and selective eating, are minimal,
and hence appropriate low-FODMAPs substitute foods will be
accepted (3).

WWWw.jpgn.org
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Low-FODMAP Diet in Pediatric Gastroenterology

PRACTICAL ASPECTS

Recommended Assessment before Initiation
of the Diet

Based on an accurate and detailed clinical history and
physical examination to establish classical ‘red-flag’ symptoms,
a practical clinical approach should be straightforward and guide
the pediatrician/pediatric gastroenterologist in the decision of
whether investigations are necessary or not. When significant
pathologies are a potential differential diagnosis (Table 3), chil-
dren should be referred to a pediatric GI team before the intro-
duction of a low-FODMAP diet. A review by a multidisciplinary
GI team should include assessment of nutritional status, objective
observation of symptoms, and where appropriate, specific investi-
gations according to the child’s clinical presentation. In suspected
FGID, the detailed history and physical examination with focus
on the presence of red flags (see Table 4) is the core of the diag-

nostic process.

Assessment of Symptoms

Once a decision has been made that a child may be a poten-
tial candidate for a low-FODMAP diet, the current symptoms, their
severity and frequency of occurrence, and how these impact the
child’s quality of life should be documented. Ideally, a standard-
ized questionnaire should be used before and following the start

TABLE 3. Pathologies that should be discarded before the initia-
tion of a low-FODMAP diet

< GERD

* Qastritis and peptic ulcer disease (H pylori related or not)
» Allergic gastrointestinal inflammation/ dysmotility
* Celiac disease

* Food allergy (e.g. cow’s milk protein allergy)

* Inflammatory bowel disease

« Pancreatic exocrine insufficiency

 Giardia infection

» Disaccharides’ deficiency

* Fructose intolerance

* Abdominal migraine

* Pediatric intestinal pseudo-obstruction

TABLE 4.
disorders

Red flags as core diagnostic of functional gastrointestinal

Abdominal pain

Nausea and vomiting

Faltering growth

Micronutrient deficiencies

Mouth ulcers

Systemic symptoms such as anemia
Blood/mucous in the stools

Profuse diarrhea

Significant constipation

Dysphagia

Before the initiation of a low-FODMAP diet, relevant GI pathology
should be ruled out (Table 3).

WWWw.jpgn.org

of the diet to assess objectively the effect of the low-FODMAP
diet. Validated tools such as the Pediatric Quality of Life Inven-
tory (PedsQL) Gastrointestinal Symptoms and Gastrointestinal
Worry Scales are available (60). These allow a detailed analysis of
multiple GI symptoms in the child and can be used both for the
assessment of functional as well as organic GI disorders. Both par-
ents and children of five years of age and above can complete the
questionnaire. The PedsQL Family Information Form can be used
in addition to obtain useful information about demographics such
as the child’s age, gender, ethnic background and parenteral educa-
tion, which may help decide if a low-FODMAP diet is feasible and
realistic to achieve (60). The PedQL forms can be obtained from the
website https://eprovide.mapi-trust.org.

Dietetic Interview and Risk Assessment

After an initial screening process by the pediatrician, a dieti-
tian should carry out a thorough assessment of the child’s dietary
intake to highlight any potential deficiencies, which could be exac-
erbated by the restrictions of the low-FODMAP diet. The concept
of low-FODMAPs should be discussed and the dietitian should
establish what foods high in FODMAPs the child is eating. Foods
to be avoided on a low-FODMAP diet should be discussed with the
parents along with advice on suitable replacement foods to ensure
adequate nutritional intake.

Potential difficulties, such as providing a suitable lunch at
school or what to do when the child is staying at a friend’s house
need to be addressed to increase diet adherence (55-57,61,62). The
quality of the child’s current diet, level or parenteral understanding
and psychosocial background should be included in the evaluation
of whether the patient is a candidate for trying the low-FODMAP
diet or not. Written information about FODMAPs sources and suit-
able replacement foods and, if required, a meal plan will minimize
diet mistakes and the risk of offering a diet insufficient in essential
nutrients.

Introduction, Duration and Weaning of the
Dietary Restrictions in Children

The duration of the low-FODMAP diet in children should be
analyzed in terms of the minimum time required for efficacy, maxi-
mum time accepted for feasibility, and nutritional risks.

As outlined in the “Review of the evidence” section of this
manuscript, there are only four RCTs on low-FODMAP diet in
children with IBS or FAP (8-11). In these RCTs, (frequently after
a baseline or wash-out period), children were randomized to a low-
FODMAP diet (or a control diet) for 2 days to 2 months. These
studies showed that the low-FODMAP diet decreased abdominal
pain, compared to baseline and to the TACD, but not compared to
a healthy diet.

Evidence on low-FODMAP diet’s duration is also lacking
for adult patients with IBS. The American College of Gastroen-
terology in the latest guidelines on IBS recommended a limited
trial of 4—6 weeks of low-FODMAP diet (63). The recommenda-
tion, graded as conditional with very low quality of evidence, was
based on a meta-analysis of 7 RCTs on FODMAPs in IBS (64).
The panel of experts acknowledged that RCTs mainly focused on
the FODMAPs restriction phase. From those studies, it could be
evincible that responders to the diet could be identified within 2-6
weeks. However, RCTs on low-FODMAPs in IBS have high risks
of bias with no standardization of the diet nor study of the re-intro-
duction phase (65). On a low-FODMAP diet, there is an improve-
ment of IBS score in 75% of adult patients (66). Meanwhile, an
improvement of about 70%, after 6 weeks of low-FODMAP diet,
was similar to that of gut-directed hypnotherapy; this improvement
was maintained after 6-months follow-up (67). One recent study
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in children (8) used a 2-months intervention with a low-FODMAP
diet. Participants reported not being able to continue longer with
such a restrictive diet. In summary, when instituting a low-FOD-
MAP diet in children, the effect should be checked after 2—4 weeks.
If there is symptom relief, the diet period may be continued for a
total of 4-6 weeks before re-introduction.

There is a lack of data on the re-introduction of FODMAPs.
Based on clinical expertise, the principles of the low-FODMAP diet
and the re-introduction phase are to identify triggers, to decrease
the restrictive diet and to increase prebiotic intake (66,68). Patients
who report a clinical improvement during the low-FODMAP diet
should re-introduce one FODMAPs subgroup at a time, e.g. one
challenge for 3 days and then a break of 2-3 days. Some suggested
foods such as milk for lactose or honey for fructose, in amounts of
1 teaspoon on the first day to 2 teaspoons on the 3 day. The toler-
ance of challenged foods could be improved if they are consumed
every other day. Such a protocol could help to determine tolerance
threshold and to maintain the durability of response (67).

Furthermore, there are several criticisms concerning low-
FODMAP diet in children which could affect duration: the lack of
specific cutoff levels for FODMAPs content, the paucity of data on
safety and long-term efficacy and the possible impact on nutrient
intake and on psychosocial outcomes (62).

In order to fill this important research gap on the tolerability
of 4 weeks low-FODMAP diet in children, a specific RCT has been
designed planning to enroll 77 children with functional abdominal
pain disorders (FAPDs). The data collection is still ongoing (69).

Monitoring of Nutrients during the Dietary
Treatment

The low-FODMAP diet is restrictive and therefore thought-
ful consideration should be given prior to its initiation to ensure that
nutritional status is not compromised. The substitution of selected
foods across several food groups may result in inadequate intake
of nutrients, particularly carbohydrates, fiber, iron, B vitamins, and
calcium. Table 1 shows a list of potential nutritional risks and pos-
sible food substitutes. It is worth highlighting that, there is scarce
evidence on potential nutrient deficiencies when following a low-
FODMAP diet and, even when suitable substitutes are used, nutri-
ent deficiencies may still occur. The diet should be commenced and
followed under a specialized dietician’s advice while dietary intake
and body mass index should be monitored routinely, especially
if the diet is employed for long periods of time. Vitamin D and
Calcium intake and status should be assessed and supplemented if
required. A schema of a low-FODMAP diet considering all neces-
sary food groups can be found as Supplementary on-line material
(http://links.lww.com/MPG/C855).

Description of Professional Guidance during
the Dietary Treatment

Implementation of a low-FODMAP diet is ideally a multi-
disciplinary holistic approach with many factors taken into consid-
eration including nutritional and growth requirements as well as the
psychosocial environment.

A restricted diet such as the low-FODMAP diet in children
and adolescents needs to be instituted and supervised mainly by a
specialized pediatric dietitian trained in the use of this diet, directed
by a detailed history of the patient and tailored to the individual
needs (19). After the appropriate assessment, as already recom-
mended in this manuscript, the dietitian should explain the appro-
priate management of the diet to the patient and the parents (19).
Education on the therapeutic intervention should be provided in an
empathetic and warm manner, providing ample time for the family
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to ask questions and to create a supportive patient-health profes-
sional relationship (70). Studies have not only shown the impor-
tance of dietary education for patients with FGID but also how more
knowledge in general about the disorder, including pharmacologi-
cal and nutritional therapy and the importance of follow-up, can
enhance patient’s quality of life (71,72). Ostgaard et al showed that
adult patients with IBS who received two sessions of dietary guid-
ance compared to those who did not, continued to have a healthy
diet, improved quality of life, and reduced symptoms even after two
years (73). Alfaro-Cruz et al showed that in children with FGID only
20% received an educational consult by a registered dietitian (61).
This group also showed that physicians caring for children with
FGID should be more cognizant to provide dietary education and to
refer to a registered dietitian not only for enhancing the education
and adherence to the diet but also for the overall nutritional manage-
ment, which in turn might lead to a better clinical outcome (74).

A low-FODMAP diet needs to be carefully implemented due
to the nutritional and also psychological risks of a restrictive diet
(3). The diet should be personalized, based on individual tolerance
to avoid over-restriction with potential nutritional imbalances and to
ensure adherence to a balanced diet (62). Furthermore, considering
the complexity of psychosocial implications of restrictive diets in
children and adolescents with IBS and or other FGID, appropriate
screening for altered eating behaviors should be performed before
and during the dietary treatment implementation (75). Therefore,
close collaboration in a team including a doctor, a dietitian and a
psychologist, and the possibility of a smooth transfer to a psycholo-
gist in case of a suspected eating disorder may be very helpful.

Training courses for health professionals caring for adults
and the low-FODMAP diet exist. Indeed, health professionals
caring for children may need to work with specialized centers to
receive the appropriate training in the management of the diet.

There is increasing evidence that internet-based strategies
may be of value in the treatment of gastrointestinal diseases. There
are several websites and software applications providing informa-
tion on the low-FODMAP diet, but the information is often of
low quality with a wide variety of recommendations (76,77). The
advantages of software applications and home monitoring include
offering the patient quick and easy access to nutritional advice and
providing patients with more individualized treatment (78). Self-
management promotes patient engagement and empowerment and
may present a unique opportunity for patients with chronic GI
diseases requiring life-long follow-up and maintenance treatment
(78). However, it may be challenging to differentiate between
reputable and non-reputable sources. Social media can when used
appropriately, be of great benefit but it cannot replace the input
of a qualified and evidence-based dietitian for dietary manage-
ment with a low-FODMAP diet, particularly given that a trusting
patient and health professional relationship is the cornerstone of
clinical management (77). Even if the software applications are
easy to use, they should only be considered as a helpful tool for
following the dietitians’ recommendations and care (79,80).

After comprehensive nutrition counseling by a dietitian,
studies have shown that adherence to the low-FODMAP diet may
be very good (13,61,62,81). Baranguan-Castro et al showed that
12 from 20 patients found the low-FODMAP diet (very) easy to
follow, and nearly all families reported a high level of adherence
to the diet associated with better symptom control (13). However,
compared to other forms of dietary restriction, the low-FODMAP
diet may seem more difficult to follow, and this may have an impact
on its effectiveness and acceptability (10). Patients’ difficulties in
following the low-FODMAP diet may stem from limited access to
the recommended foods in regular supermarkets, the higher prices
of products, insufficient information in the menu, or lower palat-
ability of new products (10).
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FIGURE 1. Algorithm to assess, consider and implement a low-FODMAP diet in children with suspicion of FGIDs.

A further caveat in instituting a low-FODMAP diet can be
caused by unlabeled FODMAPs content in foods. Chumpitazi et
al showed that in several processed foods e.g. in gluten-free baked
products, an unlabeled high FODMAPs content may be found (82).
Based on current nutrition labeling requirements, this content may
not be readily apparent. Further research should consider the qual-
ity and the adherence to the diet as possibly relevant confounders,
considering (for example) the use of processed food products.

WWWw.jpgn.org

The authors concluded that determining FODMAPs content in
foods may support educational and dietary interventions (82) and
it underlines that guidance of the low-FODMAP diet by an expe-
rienced dietitian is paramount. Figure 1 proposes a summarized
decision tree when considering the use of low-FODMAP diet in
children. Statements regarding the use of low-FODMAP diet in
children with GI complaints are summarized in Table 5. Consensus
was reached for all statements
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TABLE 5. Considerations in the prescription and use of a low-FODMAP diet in pediatric patients

1.The evidence regarding the effectiveness of the low-FODMAP diet in the treatment of Functional Gastrointestinal Disorders in children is currently

insufficient to guide clinical practice.
Votes: 9,8,9,9.8,9,8,9,9,9.8.8,9,9,9,9.8.8.8,9

2.Whilst there is some evidence to suggest the avoidance of FODMAP in adult patients with Non-Coeliac gluten sensitivity, data supporting a similar

recommendation in children are missing.
Votes: 9,8,9,9,8,9,8,9,9,9,8,8,9,9,9,9,7,8,8,9

3.Currently, no data exist on the use of a low-FODMAP diet in pediatric Inflammatory Bowel Disease or SIBO.

Votes: 9,7,9,9,9,9,8,9,9,8,9,9,9,9,9,8,9,9,8,9

4.The available evidence on the efficiency of a low-FODMAP diet in pediatric gastrointestinal disorders is scarce. Only a decrease in severity and frequency
of pain episodes has been described in some patients from small samples of children with Irritable Bowel Syndrome.

Votes: 9,7,9,9,9.9,7,9.9.9,8.,8.,9,9,9.,9,8,9,8,9

5.The identification of microbiota with greater fermentation capacity may serve as a biomarker of responsiveness to a low-FODMAP diet.

Votes: 9,7,9,9,8.8,7,9.9,8,5,8,9,5,9,4,5,6,6,8

6.In children with ongoing Irritable Bowel Syndrome symptoms, a low-FODMAP diet can be considered for a limited period, only when the risk of an
eating disorder (using disordered eating screening) and feeding difficulties (such as food refusal and selective eating), are minimal, under the expert

supervision of a specialized dietician.
Votes: 9,9,7,9,9,9,9,9,9,9,8,8,9,7,9,9,7,8,8,8

7.In this case, a dietician-supervised low-FODMAP diet, for a limited period, does not significantly compromise nutrient intake, despite the restriction of
many nutrient-rich foods across several food groups, suggesting that it can be implemented without major nutritional concerns.

Votes: 9,9,9,9,9,8,8,9,9,7,8,8,9,7,9,9,8,9,8,8

CONCLUSIONS

Despite some evidence available in adults, there is no evi-
dence to recommend the use of the low-FODMAP diet to treat
FGID, NCGS, IBD, FAPDs, or SIBO in children. Limited evidence
supports the use of a low-FODMAP diet in children with IBS. Nev-
ertheless, the diet may have a place in the treatment of selected
children with IBS. Awareness of how and when to use the diet is
crucial, as a restrictive diet may impact nutritional adequacy or pro-
mote distorted eating in vulnerable subjects including the pediatric
population. The present manuscript provides practical safety tips to
be applied when used.
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