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ABSTRACT
Aim: This prospective study evaluated the incidence of functional gastrointestinal disorders

(FGIDs) during infancy, on their own or combined with other symptoms.

Methods: We asked 273 French paediatricians with a specific interest in FGIDs to provide

feedback on 2757 infants aged zero to six months from March 2013 to January 2014.

Gastrointestinal health status was assessed by two questionnaires at inclusion and at a

four-week follow-up visit. FGIDs were assessed according to the Rome III criteria and quality

of life (QoL) was monitored.

Results: Combined FGIDs were diagnosed in 2145 (78%) infants: 63% with two

disorders and 15% with three or more disorders. The most frequently combined FGIDs

were gas/bloating and colic (28%), colic and regurgitation (17.0%) and gas/bloating and

regurgitation (8%). Compared to infants with a single FGID, combined FGID were

associated with lower body weight (4.63 vs 4.79 kg, p = 0.009), shorter breastfeeding

duration (33 vs 43 days, p < 0.001), a decreased QoL score (5.9 vs 6.5, p < 0.001),

more frequent drug prescriptions (25% vs 13%, p < 0.001) and significantly greater

improvements in QoL scores after four weeks (p = 0.003).

Conclusion: Combined FGIDs were extremely common in infants up to six months of age

and had a negative impact on breastfeeding, weight gain and QoL.

INTRODUCTION
Functional gastrointestinal disorders (FGIDs) are very
common during the first year of life, and until 2016, they
were defined using the Rome III criteria, which was the
version used at the time of this study. They were then
replaced by the Rome IV criteria. According to the Rome III
criteria definitions, regurgitation has been estimated to
affect as many as 30% infants worldwide, with infantile
colic affecting 20% and functional constipation affecting
15% (1). FGIDs are a frequent reason for paediatric
consultations in infants under four months of age, with
around 23–28% of medical visits being motivated by
gastrointestinal symptoms, mainly colic and regurgitation,
according to French and Spanish studies (2,3). In some
children, infantile colic may be associated with functional
disorders later in life (4).

Epidemiological data on FGIDs in infants are still scarce
and heterogeneous (5), and we need information on FGIDs
to be collected at the paediatric primary healthcare level.
FGIDs are generally described as separate entities, but there

is evidence that these disorders occur in different combi-
nations (6–8). Alterations in gut microbiota have been
linked with several gastrointestinal findings, such as
delayed gut maturation, infantile colic (9) or excess gas
and bloating (10), providing a clear indication that these
symptoms are interconnected. Moreover, the impact of
FGIDs and their severity on quality of life (QoL) is poorly
described in the literature.

The aim of our prospective observational study, con-
ducted in multiple primary paediatric outpatient practices,
was to describe the incidence and impact of single or
multiple FGIDs on infants during the first six months of life.

Abbreviations

FGID, Functional gastrointestinal disorder; QoL, Quality of Life.

Key notes
� This multicentre French study evaluated functional

gastrointestinal disorders (FGIDs) in infants up to six
months of age to assess their incidence and impact.

� We found that 78% of the 2757 infants had multiple
FGIDs: 63% had two and 15% had three or more.

� Multiple FGIDs were more likely to be associated with
impaired weight gain, drug prescriptions and impaired
quality of life than single FGIDs.
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We also compared the epidemiological and clinical features
of infants with single and multiple or combined FGIDs and
assessed the impact on their QoL.

METHODS
Study design and cohort
This prospective observational study was conducted with
the help of 273 French paediatricians, who were all
members of Approche des troubles Digestifs b�enins
Associ�es du Nourrisson or ADAN Observatory, which
was founded in 2013. The name of the organisation
translates as infant minor-associated gastrointestinal disor-
ders approach (11). Each paediatrician was asked to
include the first ten infants who presented during a medical
visit and complied with the inclusion criteria. The infants
were recruited fromMarch to December 2013 and the latest
follow-up date was December 2014.

Patients eligible for inclusion were healthy, full-term
infants aged zero to six months who were presenting for the
first time with one or several minor digestive disorders.
Infants also had to be exclusively formula-fed at the time of
consultation, without any known allergy to cows’ milk
protein.

Study format
Paediatricians performed a clinical examination and mea-
sured the infant’s quality of life (QoL) at the inclusion and
follow-up visits. The timing of the follow-up visit was
decided by the physician, but the recommended interval
between visits was three to five weeks. During the inclusion
visit, the paediatrician also collected data on the demo-
graphic and socio-economic characteristics of the parents,
infant gender, birth weight, weight at inclusion in the study,
birth order, breastfeeding and its duration, medication
prescribed and additional investigations. At inclusion, the
paediatricians were free to prescribe a range of infant
formulas, including standard infant formula, which con-
tained intact protein or partial hydrolysate, with or without
prebiotics and/or probiotics, or fermented infant formula or
goat’s milk infant formula. They could also prescribe infant
formula classified as food for special medical purposes, such
as thickened infant formula, cows’ milk and rice-based
extensive hydrolysates, amino acid formulas or any medi-
cation. At the follow-up visit, the time interval between the
two visits and the time it took to alleviate gastrointestinal
symptoms were also recorded. Paediatricians recorded all
information on completely anonymised documents, based
on the information provided by the parents.

As this study collected data on the diagnosis and
management of FGIDs by paediatricians and did not
involve data collected from patients, the Ethical Board of
the Robert Debr�e Hospital, which coordinated the study,
did not consider it necessary to collect signed, informed
consent from the parents.

Paediatricians evaluated the gastrointestinal symptoms at
inclusion and follow-up visits and changes in gastrointesti-
nal symptoms at follow-up versus inclusion by assessing the

number of episodes of regurgitation, colic and/or constipa-
tion, as defined by Rome III criteria (12). They also
included parental reports of gas/bloating, as this is a
frequently reported gastrointestinal condition in medical
consultations (13,14). Rome III criteria were applied to
more than 90% of the infants, but these criteria could not be
used to assess a small proportion of the subjects who were
below three months of age. At the follow-up visit, the
evaluation by the parents included a subjective assessment
of the global change in FGID symptoms according to the
following scale: failure, stationary status, moderate
improvement, substantial improvement and full recovery.
QoL was reported by the paediatricians at the inclusion and
follow-up visits. Changes in QoL at the follow-up versus
inclusion visits were evaluated by quantitative measure-
ments of the infants’ QoL using the ten-grade Qualit�e de vie
du Nourrisson questionnaire, which is specifically designed
to assess QoL in very young children (15) and ranges from
one for very poor QoL to ten for excellent QoL. This tool
was developed in France and validated by parents and
paediatricians in a multicentre European study that
involved 412 infants aged three months to three years
(15). For this study, the questionnaire was adapted by
omitting some of the items that were not applicable for the
study age range of zero to six months.

Statistical analysis
Quantitative variables were given as mean values, standard
deviations and ranges of the study population or group.
Comparisons between the characteristics of infant present-
ing with single or multiple FGIDs were assessed using the
chi-square test for discrete variables or the Wilcoxon test for
nonpaired samples for continuous variables.

RESULTS
Participants
A total of 2757 infants were included: 602 (21.8%) infants
presented with a single FGID and 2145 (77.8%) presented
with more than one FGID. A further ten infants (0.36%)
were excluded because of the absence of FGIDs at
inclusion.

Patient demographic characteristics at inclusion
The demographic characteristics of the whole group and of
the subgroups with one and multiple FGIDs are shown in
Table 1.No statistically significant differences in gender, age,
birth weight or birth order were observed between both
subgroups (Table 1). On average, the mother was younger in
the subgroupwitha singleFGID,whereasnodifference in the
age of the father was observed. The frequency of breastfeed-
ing was similar in both groups. However, infants in the group
withmore than one FGIDwere breastfed for a shorter period
of time than those presenting with only one FGID.

Patients’ clinical characteristics and QoL at inclusion
Globally, the most prominent GI symptoms diagnosed in
our study population of 2757 infants were gas/bloating
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associated with colic, which was reported in 776 (28.1%)
infants, followed by colic with regurgitation in 481 (17.4%),
regurgitation in 384 (13.9%) and gas/bloating with regur-
gitation in 209 (7.6%) (Table 2). Regurgitation was the most
frequent symptom in the group with a single FGI and was
present in 384/602 (63.8%), while constipation had the
lowest incidence at 40/602 (6.6%).

In the group with more than one FGID, 1739 of 2757
(63.1%) infants were diagnosed with two FGIDs and 406
(14.7%) with three or more FGIDs (Table 2). The associ-
ation of gas/bloating with colic was the most common
combination in the group with multiple FGIDs (775/2142,
36.2%). Colic was the most frequently diagnosed concomi-
tant symptom, occurring in association with other gastroin-
testinal disorders in 1686 of 2145 (78.6%) patients. In
patients with three or more FGIDs, the combination of gas/
bloating with constipation, colic and regurgitation was the
most frequent association of symptoms, occurring in 148 of
2145 (6.9%) infants (Table 2).

At inclusion, no difference in birth weight or age was
observed between the two groups, but weight was signifi-
cantly lower in infants with multiple FGIDs (Table 3). The
presence of multiple FGIDs also had a negative impact on
QoL (5.9 vs 6.5, p < 0.001) (Table 3). There was no
difference in the demand for additional investigations

between the groups (Table 3). However, medication was
prescribed almost two times more often in the group with
multiple FGIDs than in the group with only one FGID

Table 1 Demographic characteristics of patients at inclusion

All
Single
FGID

Multiple
FGID p

Number of infants (2757)* (602) (2145)

Sex, n (%) 2729 599 2120

Male 1392 (51) 311 (51.9) 1075 (50.7) 0.6†

Female 1336 (49) 288 (48.1) 1045 (49.3)

Age at inclusion, weeks 2743 599 2134

Mean � SD 6.9 � 4.3 7.4 6.8 0.12‡

Range 1–26

Birth Weight, g 2733 594 2129

Mean � SD 3281 � 465.1 3295 3277 0.55†

Range 840–6300

Sibling rank, n (%) 2707 294 2104

1st child 1425 (52.6) 299 (50.3) 1124 (53.4) 0.4†

2nd child 993 (36.7) 230 (38.7) 759 (36.1)

≥3rd child 289 (10.7) 65 (10.9) 221 (10.5)

Maternal age, years 2553 531 2015

Mean � SD 29.5 � 4.7 29.9 29.4 0.025‡

Range 16–46

Paternal age, years 2411 495 1910

Mean � SD 32.19 � 5.5 32.4 32.1 0.2‡

Range 16–62

Breast fed after birth, n (%) 2746 601 2137

Yes 1131 (41.2) 234 (38.9) 894 (41.8) 0.2†

No 1615 (58.8) 367 (61.1) 1243 (58.2)

Breastfeeding duration, days 1101 222 883

Mean � SD 35.6 � 27.2 42.6 33.3 <0.001‡

Range 1–154

*Ten infants were excluded from the group study due to lack of a diagnosed FGID at inclusion.
†Chi-square.
‡Wilcoxon test.

Table 2 Prevalence of gastrointestinal (GI) disorders in all infants and distribution
according to the type of GI

Type of disorder N° %

Single FGID

(n = 602)

Gas 40 1.5

Constipation 55 2.0

Colic 123 4.5

Regurgitation 384 14.0

Two FGIDs

(n = 1739)

Gas/Constipation 60 2.2

Constipation/Colic 83 3.0

Constipation/Regurgitation 130 4.7

Gas/Regurgitation 209 7.6

Colic/Regurgitation 481 17.4

Gas/Colic 776 28.1

≥3 FGIDs

(n = 406)

Gas/Constipation/Regurgitation 60 2.2

Constipation/Colic/Regurgitation 81 2.9

Gas/Constipation/Colic 117 4.3

Gas/Constipation/Colic/Regurgitation 148 5.4

Total 2747 100

FGID = functional gastrointestinal disorder; n = number of infants.
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(25% vs 13%; p < 0.001). At inclusion, a change of infant
formula, standard formula or food for special medical
purposes, was recommended in 2728/2757 (98.9%) of all
infants.

Changes in gastrointestinal symptoms at follow-up
Between the inclusion and follow-up visits, 255/2757
(9.2%) of the infants were lost to follow-up for miscella-
neous reasons. On average, follow-up visits were carried out
30.0 (�10.7) days, (range 0–130) after inclusion, when the
average age of the infants was 6.9 (�4.4) weeks (range
1–26). There was no significant difference between the two

groups for the timing of the follow-up visits. Subjective
moderate or substantial improvements in symptoms were
reported by the parents in 2122/2757 (77.0%) of cases
(Table 4), with substantial improvements or resolution of
symptoms in 1364/2757 (49.5%) of infants. Moderate or
substantial improvements or complete resolution of symp-
toms were observed in 1406 of 1537 (91.5%) infants with
colic, 1097 of 1199 (91.5%) with gas/bloating, 578of 621
(93.1%) with constipation and 1488 of 1695 (87.8%) with
regurgitation (data not shown).

The number of patients showing moderate or substantial
improvements or complete resolution of symptoms was

Table 3 Clinical characteristics at inclusion

All
Single
FGID

Multiple
FGID ps

Number infants (2757)* (602) (2145)

Quality of life at inclusion 2740 597 2137

Mean QUALIN score � SD 6.0 � 1.62 6.5 5.9 <0.001‡

Range 1–10

Weight at inclusion, g 2715 592 2114

Mean � SD 4672 � 1094 4793 4638 0.009†

Range 2000–9900

Drugs prescribed, n (%) 2720 593 2120

Yes 609 (22.4) 76 (12.8) 529 (25) <0.001†

No 2111 (77.6) 517 (87.2) 1591 (75.1)

Additional medical examination, n (%) 2712 590 2115

Yes 29 (1.1) 5 (0.9) 23 (1.1) 0.61†

No 2683 (98.9) 585 (99.1) 2092 (98.9)

FGID = Functional GastroIntestinal Disorder.

*10 infants were excluded from the group study due to lack of a diagnosed FGID at inclusion.
†Chi-square test.
‡Wilcoxon test.

Table 4 Change in gastrointestinal symptoms between inclusion and follow-up

All
Single
FGID

Multiple
FGID p

N infants 2757* 602 2145

Change in GI symptoms, n (%) 2309 491 1833

Worsening/no change 187 (8.1) 50 (10.2) 140 (7.6) 0.068†

Improvement/resolution 2122 (91.9) 441 (89.8) 1693 (92.3)

Time to symptom alleviation, days 2242 455 1787

Mean 6.1 5.87 6.2 <0.001

Weight at follow-up, g 2568 553 2007

Mean � SD 5508.4 � 1130.2 5660.7 5467.2 0.002‡

Range 2680–10 300

Quality of life at follow-up 2445 533 1905

Mean QUALIN score � SD 8.3 � 1.69 8.6 8.3 <0.001‡

Range 1–10

Change in Quality of life (follow-up inclusion) 2445 529 1899

Mean change in QUALIN score 2.3 2.2 2.3 0.003‡

FGID = Functional GastroIntestinal Disorder.

*10 infants were excluded from the group study due to lack of a diagnosed FGID at inclusion.
†Chi-square test.
‡Wilcoxon test.
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similar in the two groups. However, the time to symptom
alleviation was slower in patients with more than one FGID
than in the group with only one FGID (Table 4).

Changes in other clinical characteristics and QoL at
follow-up
The average weight of the infants in the whole group
increased by 836 grams between inclusion and follow-up,
and the average QoL score increased by 2.3 (Table 4). The
significant difference in weight observed at inclusion
between the two groups persisted during follow-up, with
the weight at inclusion being lower in infants with multiple
FGIDs (Table 4). Although patients in the group with
multiple FGIDs showed a greater improvement in QoL
between inclusion and follow-up (Table 4), the QoL scores
in infants in the group with multiple FGIDs remained
significantly lower than in the infants with a single FGID at
follow-up (Table 4).

DISCUSSION
This study on infants with FGIDs diagnosed by 273
paediatricians across France revealed that multiple FGIDs
occurred frequently during the first six months of life. The
comparison with infants with a single FGID and those
presenting with several FGIDs revealed that multiple
FGIDs were associated with several demographic and
clinical factors and that the presence of these associated
disorders had a negative impact on their QoL. In this study
population, 77.8% of patients were diagnosed with more
than one FGID, with the combination of gas/bloating and
colic being the most common association, occurring in
28.1% of the group. There were frequent associations
between upper and lower FGIDs in these patients, with
the combination of regurgitation with gas/bloating and
colic or constipation being diagnosed in 820/2757 (29.7%)
of the infants. Epidemiological data on the occurrence of
multiple FGIDs are scarce. An online questionnaire-based
survey of 2000 mothers in France found that gas/bloating
occurred concurrently with regurgitation or constipation in
nearly 40% and 30% of infants up to the age of 10 months,
respectively (13). A prospective study of 2879 infants aged
zero to six months, which was performed by 150 Italian
paediatricians, found that multiple FGIDs were present in
nearly 40% of the included infants (7). A smaller study of
320 infants in the United States found that multiple FGIDs
occurred in 28.8% of infants and toddlers aged zero to three
years (8). In our study, 14.7% of infants presented with
three or more associated disorders. Similarly, 12.6% of
infants in the Italian study were found to have three or more
associated FGID (7), whereas the incidence in the US study
was lower at 5.2% (8). The results of our study, and those of
previous reports, demonstrate the high incidence of multi-
ple FGIDs in early infancy and highlight the fact that
associated FGIDs are a major concern for parents and a
leading motivation for paediatric consultations.

To our knowledge, our study provides the first direct
comparison of patient demographic and clinical factors

between infants with single and multiple FGIDs. We found
that multiple FGIDs were more frequent in infants born to
younger mothers. Although the difference in age was
statistically significant, the question only arises if a differ-
ence of just six months is clinically relevant. Infant
discomfort and maternal anxiety are known to have an
impact on infant well-being and gastrointestinal health
(8,16,17). We also identified a significant association
between shorter breastfeeding duration and multiple
FGIDs. Gastrointestinal discomfort in infants often leads
to changes in feeding regimes, notably changes from
breastfeeding to bottle feeding (7). Although we found no
differences between the single and multiple FGIDs with
regard to the frequency of breastfeeding at birth, the onset
of multiple FGIDs was related to an earlier cessation of
breastfeeding (33 vs 43 days). In the majority of cases,
mothers had decided to stop breastfeeding before seeking
medical advice, as an attempt to alleviate gastrointestinal
discomfort. Bottle and breastfed infants have been shown to
display significantly different arrays of gastrointestinal
microbiome (18), and the reduced diversity and stability
of gut microbiota have been implicated in the onset of
infantile colic (9). Our findings could indicate that alter-
ations in gut microbiota play a role in the development of
multiple FGIDs.

The incidence of prescribed medication was relatively
low, occurring in 22.4% of all infants and confirming
findings from other studies (13). Prescribing medication for
the treatment of FGIDs was two times higher in infants with
multiple FGIDs than in those with a single symptom,
presumably due to the increased perceived severity of
symptoms in the group with multiple FGIDs. Similarly,
Iacono et al. (7) found that among 93 infants requiring
hospitalisation for FGIDs, most (62%) presented with
multiple between two and five FGIDs.

Almost all (94.5%) of the paediatricians recommended
changing infant milk formula to alleviate symptoms and this
resulted in changes in 98.9% of the infants. This finding may
illustrate the difference between the academic approach to
managing FGID, which is reassurance and anticipatory
guidance as a first and single approach, and the daily issues
that general paediatricians face when parents expect them
to do something. Nutritional advice has been shown to be
often effective and has not been associated with any adverse
effects, although it is often considered as unnecessary from
a scientific point of view. However, the family paediatrician
faces the problem of how to reassure anxious parents
seeking medical help if no interventions are suggested.

Subjective improvements in symptoms were reported by
parents in both groups between the inclusion and follow-up
visits. This may be associated with the maturation of the
gastrointestinal system and development of gut microbiota
over the 30-day period between the visits (19). In this study,
it is not possible to estimate the impact of formula changes,
as they may have had mainly a placebo effect. What matters
most is that the vast majority of parents perceived a
clinically significant improvement in their child’s symp-
toms. Whether this improvement was real or just a
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perceived placebo effect is not very important, as reassur-
ance is the recommended approach for FGIDs. The inter-
ventions of the paediatricians clearly provided reassurance.
However, although there were no differences in the change
in gastrointestinal symptoms between visits for the two
groups, recovery was significantly slower in the group with
multiple symptoms than in the group with a single FGID.

Low birth weight has previously been identified as a
factor associated with gastrointestinal disorders (7), but we
found no differences in birth weight between the two
groups. We found that weight at inclusion was lower in
infants with multiple FGIDs than in the infants presenting
with one symptom. The weight deficit among the infants
with multiple FGIDs persisted over the 30-day period. The
difference in weight gain between both groups was statis-
tically significant. If this difference of �200 g was clinically
relevant is debatable, it suggests that feeding infants with
multiple FGIDs are more difficult than those with a single
symptom.

A limitation of our study was the fact that data on feeding
regimens were not recorded for the period between birth
and inclusion. However, it appears likely that the persistent
weight differences observed between the two groups relate
to a cumulative effect of multiple FGIDs on food intake,
particularly, as we found that recovery was significantly
slower in the group with multiple FGIDs. The study design
allowed for different nutritional and pharmacological
managements, but the impact of each one of these could
not be analysed as they were not standardised.

Finally, a novel aspect of our study was the evaluation of
QoL in infants with FGIDs using a multidimensional tool
validated in several European countries and adapted for
assessment of life quality in early infancy (15). FGIDs have
previously been reported to have a negative impact on the
QoL in toddlers aged two to three years (8). Our study
shows that this negative impact was exacerbated by the
presence of several associated FGID in infants aged zero to
six months. Using the adapted French QoL questionnaire
may also be a limitation of our study. However, until new
tools are developed, there is currently no other alternative
for assessing QoL in neonates. Despite this limitation, our
findings highlight the need for paediatricians to assess the
impact on QoL and, as a consequence, the need to propose
adapted solutions for the management of FGIDs.

CONCLUSION
Multiple FGIDs were frequent in early infancy and were a
key reason for consulting a paediatrician. The comparison
between infants presenting with only one or multiple
FGIDs allowed us to identify several demographic char-
acteristics that occurred more frequently in infants with
multiple symptoms. These included shorter duration of
breastfeeding, as well as several clinical characteristics
such as lower weight, an increased incidence of pre-
scribed medication, slower recovery and impaired QoL.
Paediatricians and parents should be made aware of these
factors in infants presenting with multiple FGIDs and

strategies to improve QoL need to be developed and
implemented.

ACKNOWLEDGEMENTS
Medical writing services and English language editing
services were provided by Drs Emma Pilling, Franc�oise
Nourrit-Poirette and Marielle Romet, Sant�e Active Edition.

CONFLICTS OF INTEREST
Raish Oozeer and G�eraldine Gerardi-Temporel are employ-
ees of Laboratoires Gallia. The other authors have no
conflict of interests to declare.

FUNDING
This study was funded by Laboratoires Gallia, Villefranche
sur Saone, France.

References

1. Vandenplas Y, Abkari A, Bellaiche M, Benninga M, Chouraqui
JP, Gottrand F, et al. Prevalence and health outcomes of
functional gastrointestinal symptoms in infants from birth to
12 months of age. J Pediatr Gastroenterol Nutr 2015; 61:
531–7.

2. Stagnara J, Blanc JP, Danjou G, Simon-Ghediri MJ, Durr F.
Clinical data on the diagnosis of colic in infants. Survey in
2,773 infants aged 15-119 days. Groupement des p�ediatres de
la r�egion de Lyon (GPRL), le Groupement lyonnais de
recherche en p�ediatrie ambulatoire (GLYRPA), l’association
des p�ediatres de la r�egion st�ephanoise (APRS) et la
Formation p�ediatrique grenobloise (FPG)]. Arch Pediatr
1997; 4: 959–66.

3. Infante Pina D, Badia Llach X, Arino-Armengol B, Villegas IV.
Prevalence and dietetic management of mild gastrointestinal
disorders in milk-fed infants. World J Gastroenterol 2008; 14:
248–54.

4. Shamir R, St James-Roberts I, Di Lorenzo C, Burns AJ, Thapar
N, Indrio F, et al. Infant crying, colic, and gastrointestinal
discomfort in early childhood: a review of the evidence and
most plausible mechanisms. J Pediatr Gastroenterol Nutr 2013;
57(Suppl. 1): S1–45.

5. Ferreira-Maia AP, Matijasevich A, Wang YP. Epidemiology of
functional gastrointestinal disorders in infants and toddlers: a
systematic review. World J Gastroenterol 2016; 22: 6547–58.

6. Vandenplas Y, Ludwig T, Bouritius H, Alliet P, Forde D,
Peeters S, et al. Randomised controlled trial demonstrates that
fermented infant formula with short-chain galacto-
oligosaccharides and long-chain fructo-oligosaccharides
reduces the incidence of infantile colic. Acta Paediatr 2017;
106: 1150–8.

7. Iacono G, Merolla R, D’Amico D, Bonci E, Cavataio F, Di
Prima L, et al. Gastrointestinal symptoms in infancy: a
population-based prospective study. Dig Liver Dis 2005; 37:
432–8.

8. van Tilburg MA, Hyman PE, Walker L, Rouster A, Palsson OS,
Kim SM, et al. Prevalence of functional gastrointestinal
disorders in infants and toddlers. J Pediatr 2015; 166: 684–9.

9. de Weerth C, Fuentes S, Puylaert P, de Vos WM. Intestinal
microbiota of infants with colic: development and specific
signatures. Pediatrics 2013; 131: e550–8.

©2018 The Authors. Acta Pædiatrica published by John Wiley & Sons Ltd on behalf of Foundation Acta Pædiatrica 2018 107, pp. 1276–1282 1281

Bellaiche et al. Multiple functional gastrointestinal disorders in infants



10. Infante D, Segarra O, Luyer BL. Dietary treatment of colic
caused by excess gas in infants: biochemical evidence. World J
Gastroenterol 2011; 17: 2104–8.

11. Barberot V, Bella CM. Approche de premi�ere intention des
troubles digestifs b�enins associ�es du nourrisson de moins de six
mois: r�esultats de l’observatoire ADAN. Paris, France: Edition
et communication m�edicales, 2014.

12. Hyman PE, Milla PJ, Benninga MA, Davidson GP, Fleisher DF,
Taminiau J. Childhood functional gastrointestinal disorders:
neonate/toddler. Gastroenterology 2006; 130: 1519–26.

13. Bella€ıche M, Koskas M, Lepetit H. Pr�evalence et prise en
charge des troubles gastrointestinaux fonctionnels: enquête
aupr�es de 2000 m�eres de nourrissons âg�es de un �a dix mois.
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