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Abstract: Background: Functional gastrointestinal disorders (FGID) are very common during infancy, leading to frequent
medical consultations. The aim of this large, prospective study was to assess the quality of life (QoL) and clinical
management of infants with FGID.
Methods: Completely or partially bottle-fed infants under 5 months old, presenting one or more FGID (regurgitation,
constipation, diarrhea, crying/fussing), were enrolled during initial consultation by 111 pediatricians in private practice
throughout France and reassessed at one month. Parents were asked to complete the QUALIN QoL questionnaire at
inclusion and at Day 15.
Results: A total of 815 infants (mean age 2.1±1.2 months) were evaluable. Mean QoL score improved from +27.2±15.1
at inclusion to +38.0±12.9 at day 15 (p<0.0001) irrespective of FGID symptoms. Multivariate analysis indicated that
younger age, dietary advice, and partial breastfeeding were associated with better QoL outcome. Gastrointestinal
symptoms showed significant regression at Day 30. The number of bottle feeds followed by external reflux episodes
decreased from 80.0±27.4% to 36.1±31.4% at Day 30 (p<0.0001), the weekly number of stools increasing from 3.9±4.0
to 8.0±3.7 (p<0.0001).
Conclusion: Medical management based on information, reassurance, lifestyle advice and dietary intervention improved
QoL in infants with FGID and led to a reduction in FGID symptoms.
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BACKGROUND
Functional gastrointestinal disorders (FGID) are
very frequent during the first months of life and
pediatricians are often confronted with infants suffering
from their symptoms. The results of a large,
prospective, population-based study indicated that
approximately 55% of infants under 6 months old suffer
from FGID, 39% of these infants experiencing a
combination of gastrointestinal (GI) symptoms [1]. A
recent review of studies reporting the prevalence of
different FGID in infants from birth to 12 months,
completed by a survey of experts, concluded that the
most widespread forms are regurgitation, with a likely
worldwide prevalence of about 30%, followed by
infantile colic (20%) and constipation (15%) [2]. These
symptoms are considered to be physiological or to
reflect adaptation of the digestive system to nutrients.
Although FGID have no underlying organic cause and
are not life-threatening, they nevertheless impair quality
of life and are stressful for infants and parents alike.
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The negative impact of FGID on quality of life has
been highlighted in many studies in both adults [3,4]
and children [5]. In a study of 123 children aged 2 to 3
years old, quality of life assessed using the PedsQL4.0
Generic Core Scale was found to be significantly
impaired in toddlers presenting FGID compared to
those without FGID [6]. However, few data are
available for infants less than one year old.
One of the few tools available for evaluating quality
of life in infants is the QUALIN questionnaire, which
was specially developed for use in infants and toddlers.
This questionnaire is available in various languages
and has been validated in several European countries
[7]. It has already been used to assess quality of life in
children with GI or nutritional symptoms [8,9].
The aim of this prospective study conducted in
France was to evaluate the quality of life of infants
under 5 months of age suffering from FGID, using the
French version of the QUALIN questionnaire, as well
as their clinical management and the efficacy of
treatment with regard to quality of life and clinical
symptomatology.
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METHODS
Subjects
Infants aged from 0 to 5 months fed at least partially
on infant formula and brought for initial consultation for
FGID were eligible for inclusion in this prospective,
th
observational study. Between May 12 2014 and April
st
1 2015, pediatricians in private practice throughout
France were invited to consecutively enroll 10 infants
meeting these inclusion criteria. Allergic and
exclusively breastfed infants were not eligible for
inclusion. As this prospective study had no impact on
everyday clinical practice, no ethical review board
approval was requested. However, the study was
conducted in accordance with the ethical principles
stated in the Declaration of Helsinki, as well as local
regulations, in particular regarding data protection. The
parents of all infants included gave their oral
agreement to their child’s participation in the study.
Demographic and Medical Data
Demographic and medical data were entered by the
pediatrician on an electronic case report form at
inclusion. Baseline demographic data included birth
term, weight and height at birth and at inclusion, and
sex. The medical data recorded comprised type of
feeding (exclusively bottle feeding or mixed, early
weaning), type of infant formula fed, and presence of
the following symptoms: constipation, diarrhea,
regurgitation, and persistent crying. To score the
intensity and frequency of GI symptoms, parents were
asked to indicate stool frequency during the previous
week and the number of regurgitations during the
previous 24 hours and also to score the intensity and
frequency of regurgitations on a scale of 0 to 10.
Clinical management strategies, including change of
infant formula, medicine prescription, and provision of
medical advice were also recorded.
One month after inclusion, a Day 30 medical chart
was completed by the pediatrician at a follow-up
medical consultation. Data concerning the course of
FGID, as well as the efficacy and tolerance of the
prescribed infant formula and medication, were
recorded.
Quality of Life
Infant quality of life (QoL) was assessed using the
validated French version of the QUALIN questionnaire
[7], completed by the parents at inclusion and 15 days
after inclusion either at home or in the pediatrician’s
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office. The questionnaire includes 34 items with 6
possible answers, scored from -2 (quite false) to +2
(entirely true). Thus, the overall score ranges from -68
(poor QoL) to +68 (excellent QoL). Four topics are
addressed: behavior and communication, ability to
remain alone, family environment, and psychological
and somatic well-being.
Statistical Analysis
Proportions were described as percentages and
continuous variables by the mean and standard
deviation. Qualitative variables were compared using
the Chi-square test. Means were compared using
ANOVA, Student’s t-test or the paired Student’s t-test
for paired data. The primary endpoint was assessed by
comparing the QUALIN scores determined at day 0
and day 15 using the paired Student’s t-test. The twosided alpha level of significance was set at 5%. A
stepwise multivariate analysis was performed to
identify factors associated with an increase in the
QUALIN score. This took into account all factors with
p<0.1 in the univariate analyses. Odds ratios (OR) with
the corresponding Wald confidence interval (CI) were
calculated in multivariate analyses. Analyses were
performed using SAS software version 9.4 (SAS
Institute, Cary, NC, USA).
RESULTS
A total of 1122 infants aged from 0 to 5 months
were consecutively recruited by 111 pediatricians in
private practice. For the statistical analysis, we
excluded 307 subjects who did not meet the inclusion
criteria (41 cases), who did not present symptoms of
FGID (32 cases), who failed to respect the interval
between the two scheduled medical visits (2 cases), or
for whom the two questionnaires were not completed
(232 cases). Finally, 815 subjects (mean age [± SD] =
2.1 ± 1.2 months) were retained for analysis.
Demographic and medical data at inclusion are
reported in Table 1. Overall, regurgitation, whether
isolated or associated with other symptoms
(constipation or diarrhea), was the most common
functional symptom (n=629, 74%) followed by
constipation, with or without regurgitation (n=255,
30%). Colic, as expressed by constant crying, was
observed in only 28 infants (3.4%).
Quality of Life
At inclusion, the mean total QUALIN score was 27.2
(±15.1), increasing to 38.0 (±12.9) at Day 15
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by the infants, overall QUALIN score and scores for the
subcategories
“behavior/communication”
and
psychological and somatic well-being” increased to a
statistically significant extent from baseline to Day 15
(Table 2). In contrast, no significant difference between
the baseline and Day 15 scores for the QUALIN
subcategories “ability to remain alone” and “family
environment” was seen in any of the individual FGID
symptom groups. The changes in overall and
subcategory QUALIN scores between baseline and
Day 15 did not differ significantly according to the type
of FGID symptoms presented by the infants.

Table 1: Demographic and Medical Data at Inclusion
N (%)
Male

426 (52.2)

Female

387(47.4)

Age (months)

Mean±SD

2.1±1.2

Weight at birth (kg)

3.25±0.45

Weight at inclusion (kg)

4.9±1.14

Feeding
Exclusively infant formula fed

569 (70.2)

Partially breastfed

242 (29.8)

Early weaning

33 (4.2)

Functional Gastrointestinal Disorder
Regurgitation

438 (53.7)

Regurgitation and
constipation

134 (16.4)

Constipation

122 (14.8)

Regurgitation and diarrhea

57 (6.9)

Constant crying

28 (3.4)

Diarrhea

24 (2.8)
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(p<0.0001). Significant improvements from baseline to
Day 15 were also seen in all four QUALIN
subcategories considered individually: “behavior and
communication”, “psychological and somatic wellbeing”, “ability to remain alone”, and “family
environment” (mean differences in score: 3.82±5.35
[p<0.0001],
3.36±4.89
[p<0.0001],
0.36±2.06
[p<0.0001] and 0.47±1.63 [p<0.0001], respectively).
Irrespective of the specific FGID symptoms presented

Increase in QUALIN score was associated with
improvement in FGID (mean increase +11.60±11.42 in
infants showing improvement versus +8.21±11.57 in
those showing no improvement, p=0.001) and with the
provision of dietary advice by the physician (mean
increase +12.4±3.82 versus +9.81±6.55, p=0.009). In
contrast, the change in QUALIN scores from baseline
to day 15 did not differ significantly between infants
who were partially breastfed and those nourished
exclusively with infant formula, between those weaned
early and those not weaned early, or between those
receiving and not receiving a prescription for a
medicine. Multivariate analysis showed that QUALIN
scores were more likely to improve in younger infants,
those who were partially breastfed, and those whose
parents received dietary advice (Table 3).
Management of the GI Symptoms
Most pediatricians prescribed an infant formula (IF)
targeting the functional GI symptoms. In this study,

Table 2: Mean Changein QUALIN Scores between Inclusion and Day 15 According to Type of Functional
a
Gastrointestinal Disorder (FGID )
Mean change in score from inclusion to D15 (mean ± SD) by type of FGID
QUALIN score

Total score
Behavior/communication
Ability to remain alone
Family environment
Psychological and
somatic well-being
a

Regurgitation
and constipation

(N=35)

Regurgitation
and diarrhea
(N=57)

+11.02±53.84

+10.60±18.48

+7.21±22.01

+9.99±31.37

(p<0.0001)

(p=0.0007)

(p=0.0136)

(p=0.0002)

+2.47±6.89

+3.54±22.57

+3.87±7.75

+2.21±9.23

+3.23±13.15

(NS)

(p=0.0010)

(p=0.0032)

(NS)

(p=0.0046)

-0.22±5.74

-0.90±3.13

-0.16±10.24

-0.60±3.52

-0.04±4.19

-0.12±5.97

(NS)

(NS)

(NS)

(NS)

(NS)

(NS)

0.02±4.40

-0.13±2.40

+0.13±7.86

+0.23±2.70

-0.03±3.21

+0.18±4.58

(NS)

(NS)

(NS)

(NS)

(NS)

(NS)

+4.71±12.33

+3.74±6.72

+4.72±22

+4.25±7.55

+2.98±8.99

+4.29±12.82

(p<0.0001)

(p=0.0065)

(p<0.0001)

(p=0.0009)

(p=0.0125)

(p=0.0001)

Constipation

Diarrhea

Regurgitation

(N=122)

(N=24)

(N=443)

+11.46±30.17
(p<0.0001)

+6.77±16.44
(p=0.0438)

+4.23±12.65
(p=0.0002)

FGID: functional gastrointestinal disorder; SD: standard deviation.

Constant
crying

(N=134)
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Table 3: Multivariate Analysis of Factors Associated with an Increase in Quality of Life
Variable

Change in QoL

Age <1month vs >3 months

a

Reference

p-value

Odds ratio

Increase

Stability

0.0470

1.71

1.01

2.89

Age [1;2[ months vs
>3 months

Increase

Stability

<0.0001

2.42

1.63

3.61

Age [2;3] months vs
>3 months

Increase

Stability

0.0299

1.56

1.04

2.34

Increase

Stability

0.0241

1.43

1.05

1.94

Increase

Stability

0.0016

1.63

1.20

2.19

Partial breastfeeding
Yes vs. No
Dietary advice
Yes vs. No

95% CI

a

QoL: quality of life (assessed using the QUALIN questionnaire).

almost all the prescribed IF contained probiotics
(Lactobacillus reuteri). About 52% of pediatricians
recommended an anti-reflux IF thickened with starch
up to 2g/100mL and 42% a low-lactose content
formula. Thirty-five percent of the prescribed IF
contained partially hydrolyzed proteins and 35% were
acidified formulas. For infants presenting regurgitation
as the sole symptom of FGID, anti-reflux IF was the
most widely prescribed formula, representing 77% of IF
prescriptions, while an acidified formula with a low
lactose level and containing probiotics was the formula
of choice for infants with constipation, constituting 79%
of IF prescriptions. Pediatricians recommended alowlactose, probiotic-containing formula for 30% of infants
presenting diarrhea and for 56% of those presenting
infant colic.
Mean body weight at day 30 was 5.77 kg (±1.09)
corresponding to a mean weight gain of 0.36 kg (±1.09)
compared to baseline. In most (95%) cases, the
formula prescribed was well tolerated. Its efficacy was
considered as quite good in 9% of cases, good in 39%
of cases and excellent in 45% of cases. Use of the
prescribed infant formula was continued beyond Day
30 in 89% of cases.
Medical prescriptions were frequent and concerned
25% (n=210) of the infants included, varying from 16%
in the group of infants presenting constipation to 34%
in the regurgitation/diarrhea group. Among the infants
for whom a medicine was prescribed, 32% were
prescribed an alginate agent, 19% simeticone, 12%
trimebutine and 14% a proton pump inhibitor (PPI).
Overall, 16% of infants presenting regurgitation
received treatment with an antacid or a PPI.
Prescriptions for plant extract solutions represented
8% of total prescriptions, probiotics accounting for a

similar percentage. Probiotics and dietary supplements
were essentially prescribed for infants who were
constantly crying or for those with diarrhea (for 14%
and 12% of infants with these symptoms, respectively).
In 286 cases (34%), the pediatricians gave dietary
and lifestyle advice. An anti-Trendelenburg sleeping
position was counseled in 44% of these cases and
abdominal massages in 16%. Dietary advice comprised
principally changing the water used for the preparation
of the infant formula (16%) for water richer in
magnesium, and changing the rhythm or duration of
bottle feeding or the quantity of bottles used, or early
weaning (11%). In four cases, pediatricians gave tips
on how best to carry the infants and in two cases
osteopathy and reflexology were proposed to the
family.
Course of FGID
At the clinical reassessment at one month, the
clinical condition of the infants was seen to be
improved in most cases. In the regurgitation group, the
frequency of bottle feeds followed by regurgitation
decreased from 73% at inclusion to 35% at day 30
(p<0.0001), the score attributed to the intensity of
regurgitation scored on a scale of 0 to 10 decreasing
from 4.53±4.95 to 1.81±1.74 (p<0.0001). Overall, 84%
of infants with regurgitation were considered to be
better at one month. Improvement was seen in 93% of
the infants with constipation, 81% showing
improvement within the week following the first medical
consultation. The decrease in regurgitation was
associated with an increase in the number of stools
passed per week, from 3.89±4.00 to 7.96±3.68
(p<0.0001). Infants with frequent crying/fussing were
less symptomatic at one month in 88% of cases.
Infants with diarrhea passed fewer stools per week (a
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mean of 9.41±3.33 compared to14.25±6.81at baseline;
p<0.0001) and diarrhea stopped altogether in 54% of
cases.

concerning “ability to remain alone” might not be well
suited to very young infants, and this might explain the
lower scores attributed for this subcategory in our
study.

DISCUSSION
This large prospective observational study,
implicating 111 pediatricians, followed up for 30 days
815 infants (mean age 2.1±1.2) presenting FGID. To
the best of our knowledge, this is the first study to
report impaired QoL in this population and
improvement in QoL after medical care.
GI symptoms are among those most frequently
encountered in pediatrics [1, 2]. As reported in previous
studies, regurgitation was the most common symptom
(present in 74% of the infants included) followed by
constipation (30%), diarrhea (9%) and constant crying
(3.4%), these symptoms occurring in combination in
22.5% of cases. The parents of infants with FGID
frequently seek help to relieve their children’s distress,
requesting information and solutions to improve their
wellbeing. The mean QoL score of the infants
assessed, calculated from parent responses to the
QUALIN questionnaire was +27±15 at inclusion on a
scale from -68 to +68. At 15 days after the initial
consultation, the mean QoL score showed substantial
improvement,
reaching
+38±13
(p<0.0001),
emphasizing the positive impact of early medical
management in infants with FGID. As we had no data
on the QoL of infants with no FGID, we could not
compare the QoL of infants with FGID and that of
healthy control infants. In a previous study, using the
PedsQL4.0 Generic Core Scale to measure QoL, the
mean QoL score of infants not suffering from FGID was
10 points higher on a scale of 100 than that of infants
with FGID (p<0.001) [6]. Similar impairment of QoL by
10 points on a 100 scale (p<0.05) was also reported in
a study in older children with FGID compared to
healthy children [5]. As FGID are not life-threatening
conditions, improvement in QoL is the principal target
of clinical care and should be assessed by the
pediatrician.
Use of a QoL questionnaire could be a useful tool
for the medical management of infants with FGID [6].
As expected, an association was found between an
increase of the Qol Score and an improvement in
FGID. Although the QUALIN questionnaire was not
specifically developed for infants under 3 months of
age [7], it was used in a study in neonates with
respiratory infections [10] and no difficulties in its
completion were reported. However, the questions

Whatever the type of FGID presented by the infants,
medical management was mainly based on dietary
advice (prescription of an appropriate IF, lifestyle
advice) and reassurance. Regurgitation is physiological
in infants and should be distinguished from
gastroesophageal reflux disease (GERD) which may
lead to complications [11]. Recommended treatment
combines reassurance of the parents, explanations
about regurgitation, and advice concerning the quantity
and frequency of bottle feeds. In this study,
pediatricians reported having given dietary and lifestyle
advice in 34% of cases and the mean overall QUALIN
score was significantly higher in the group of infants
whose parents had received such advice compared to
the group whose parents had not received such advice.
This observation confirmed the importance of
informing, supporting and reassuring parents.
Surprisingly, the pediatricians counseled the antiTrendelenburg sleeping position for about 15% of the
infants evaluated, although its efficacy is not proven
and is not recommended [12, 11]. Thickened and antiregurgitation IF have long been proposed to combat
regurgitation, as these formulas can decrease the
amount of visible regurgitation by reducing their volume
and frequency, and can also improve sleep [13, 14].
Use of a thickened diet for healthy infants with
substantial regurgitations is therefore recommended
[11]. In our study, 77% of the infants presenting
regurgitation were prescribed a thickened formula,
suggesting that the use of these IF is widespread.
Improvement was noted in 91% of infants who received
a thickened diet and the IF was well tolerated by 94%
of the recipients. It is also noteworthy that 46% of
infants suffering from regurgitations were prescribed a
partially hydrolyzed whey protein formula. A recent
double-blind, comparative study indicated a positive
impact on regurgitation frequency of a thickened
formula including partially hydrolyzed protein compared
to a non-hydrolyzed thickened formula [15]. This
positive impact might be linked to a potentially faster
rate of gastric emptying in the presence of hydrolyzed
protein compared to intact protein. A randomized
crossover study in 28 infants under 1 year of age
suffering from gastroesophageal reflux showed a
significantly higher percentage of gastric emptying after
60 minutes in infants fed a whey-hydrolysate formula
compared to those receiving a casein–predominant
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formula [16]. Another study in 201 infants with or
without GERD showed no difference in the percentage
of residual gastric activity at 120 minutes between
infants fed breast milk (n=23), a hypoallergenic (HA)
formula (n=20) or a whey formula (n=55), whereas in
infants fed a casein-predominant formula (n=55), a
significantly higher residual gastric activity was
observed [17]. As yet, there are not enough data on
which to base a specific recommendation on the quality
and hydrolysis of protein likely to benefit children with
regurgitation [18].
With regard to pharmacologic therapies, the
prescription of antisecretory agents, gastroprotective
agents such as alginates or simeticone, or prokinetic
agents is not recommended [11, 19, 20]. Nevertheless,
16% of infants with regurgitation included in our study
were prescribed an antiacid or PPI, highlighting the
difficulties faced by pediatricians in proposing an
appropriate treatment to the parents of such children,
who sometimes specifically request prescription of a
medicine.
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to the definition used [26]. In a prospective study
including 2879 infants, 37% of the children with FGID
suffered from colic [1]. In our study, the frequency of
infant colic was much lower (3.4%). However, the
physicians participating in our study were requested to
report persistent and continuous crying in the infants
included as a measure of colic. The frequency of infant
colic could therefore have been under-estimated in light
of the Rome III or Wessel criteria [27]. As expected, the
symptoms of infant colic generally showed regression
at one month. The results of several studies have
suggested a role of the gut microbiotia in the
physiopathology of infant colic [28]. The efficacy of the
probiotic L reuteri in reducing the duration of crying and
fussing has been shown in various randomized control
trials and its use, notably that of the DSM 17938 strain,
could constitute an effective treatment for infant colic
[29, 30, 31]. A recent meta-analysis of the efficacy of L.
reuteri DSM 17938 acknowledged its impact on crying
time in infants with colic [32].
CONCLUSIONS

For infants with constipation, once an organic cause
has been ruled out, reassurance and close follow-up
are sufficient. There is no evidence to support the use
of magnesium-rich mineral water intake. On the
contrary, there is a risk of exceeding the recommended
mineral intake if solely mineral-rich water is used [21].
In our study, reflecting current practice, pediatricians
frequently (in 16% of cases) recommended the use of
highly mineralized water for some of the day’s bottles.
The use of an infant formula containing prebiotics to
accelerate transit is considered to be safe and may be
effective [22]. In our observational study, prebiotics
were not prescribed. However, 88% of infants with
constipation were prescribed an IF containing a
probiotic (L. reuteri), which was considered to be
effective and well tolerated. These subjective data were
confirmed by the increased weekly stool frequency at
one month (7.8 vs. 3.9 at inclusion; p<0.0001). A
previous randomized, placebo-controlled study similar
showed a significantly higher frequency of bowel
movements at 2, 4 and 8 weeks in infants with FGID
fed an IF supplemented with L. reuteri (DSM 17938)
[23]. However, at present there are insufficient data to
recommend the use of prebiotics or probiotics for this
condition [22, 24].

FGID are frequent in infancy and impair QoL. The
clinical management of these functional disorders is
based on information, reassurance, lifestyle advice and
dietary intervention. In this large observational study,
clinical management was effective in both reducing
symptoms and improving QoL, the main objective of
treatment for FGID. Objective data confirmed the
clinical impressions of the pediatricians. Interestingly, it
appears that clinical practices frequently differ from
evidence-based recommendations. Notably, measures
such as adoption of the anti-Trendelenburg sleeping
position are still widely advocated without any proof of
efficacy, and the prescription of medicines such as
prokinetics or PPI is frequent even though their use is
not recommended for this kind of disorder. Good
practical information sheets could be useful to inform
practitioners and parents about the effectiveness of
medical counseling and reassurance and on the
potential side-effects of certain medicines in infants
with FIGD.

In published studies, the prevalence of infant colic
under 12 months of age varied from 2 to 73% [25],
depending greatly on the definition of colic. One study
reported a prevalence ranging from 9 to 16% according
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