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ABSTRACT

Background. Functional gastrointestinal disorders (FGIDs) significantly impact infant well- being and
healthcare utilization, yet comprehensive data using updated Rome IV criteria in Turkish populations remains
limited. Our objective was to determine the prevalence and characteristics of FGIDs in Turkish infants and
examine associations with feeding patterns, sleep quality, and maternal depression.

Methods. A cross-sectional study was conducted in a tertiary hospital between February and August 2020.
A total of 459 infants aged 1-12 months were enrolled. FGIDs were diagnosed according to Rome IV criteria.
Feeding characteristics, sleep quality assessed by the Brief Infant Sleep Questionnaire, and maternal depression
measured using the Edinburgh Postnatal Depression Scale were recorded through face-to-face interviews.
Comparisons were primarily performed between infants with and without FGIDs. Multivariable logistic
regression adjusted for infant age was used to evaluate the association between feeding type and FGIDs.

Results. At least one FGID was identified in 53.2% of infants (n=244). Co-occurrence of multiple FGIDs was
observed in 92 infants. Infants with FGIDs were significantly younger than those without FGIDs with a median
age of 3 months (interquartile range [IQR]: 2-5) vs 6 months (IQR: 3-9) (p<0.001). Poor sleep was markedly more
prevalent among infants with FGIDs compared to those without (45.1% vs 22.3%, p<0.001). Mothers of infants
with FGIDs had higher depression scores than mothers of infants without FGIDs (median: 7.0 [IQR: 4-11] vs 5.0
[3-10], p=0.030). In multivariable logistic regression analysis adjusted for infant age, the overall feeding model
was not statistically significant (p=0.240); however, mixed breast milk and formula feeding was associated with
increased FGID risk compared to exclusive breastfeeding (adjusted odds ratio: 2.16, 95% confidence interval:
1.17-3.98, p=0.014).

Conclusions. FGIDs affect over half of Turkish infants and are associated with sleep disturbances and maternal
depressive symptoms. Mixed breast-formula feeding independently increased FGID risk after age adjustment.
Integrated care approaches addressing feeding practices, sleep quality, and maternal mental health are
warranted.
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Functional gastrointestinal disorders (FGIDs)
are a major group of conditions that cause
ongoing symptoms related to gut-brain axis
development, which cannot be explained by
any biochemical or structural abnormalities.'?
In young children, limited ability to express
discomfort results in symptoms such as
recurrent crying, irritability, and vomiting,
causing substantial concern among caregivers.’
Although FGIDs in childhood are not life
threatening, delayed diagnosis and treatment
may lead to physical and emotional stress.
Studies have shown that infants with FGIDs
have a lower quality of life and increased rates
of hospital visits.* Additionally, the unnecessary
utilization of healthcare services and the use of
inappropriate treatments during the diagnostic
process represent significant challenges.’

FGID diagnoses rely on symptom-based Rome
IV criteria, with infant regurgitation (IR),
infantile colic (IC), and functional constipation
(FC) as the most frequently observed conditions
in neonates and infants.**” Knowledge
concerning dyschesia (ID) is notably limited,
leading to potential misdiagnosis as IC or FC.”
Although the pathogenesis of FGIDs is not fully
understood, genetics, sociocultural effects, and
the microbiome are all thought to have a role.®
Furthermore, FGIDs have been linked to sleep
problems and maternal depression.*' However,
investigations on the aspects that contribute to
the development of FGIDs are sparse and yield
conflicting results.

Previous research has examined individual
FGIDs and their associated factors; however,
there is limited data on the prevalence and
co-occurrence of multiple FGIDs in Turkish
infants using the updated Rome IV criteria.
The relationship between FGIDs and varying
cultural factors such as feeding traditions, sleep
patterns, and maternal mental health requires
further investigation.!

The feeding methods for Turkish infants and
the prevailing family structures may influence
the prevalence of FGIDs and related factors in
ways that differ from those observed in Western
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countries, where extensive research has been
conducted. Understanding these interactions
is essential for developing culturally relevant
national preventative and management
strategies.

The aim of this study was to determine the
prevalence and characteristics of FGIDs in
Turkish infants and to evaluate their associations
with feeding practices, sleep quality, and
maternal depression.

Materials and Methods

Study design and setting

This was a single-center cross-sectional study
conducted at a tertiary center specializing in
obstetrics, gynecology, newborn and pediatric
care from February 2020 to August 2020. The
study included children between the ages of
1 and 12 months who were admitted to the
hospital during this timeframe.

Ethical approval

Ethical approval was obtained from the Ethics
Committee of the University of Health Sciences,
Zeynep Kamil Women and Children’s Diseases
Training and Research Hospital on January
20, 2020 (Decision No: 17). The study was
conducted in accordance with the principles
of the Declaration of Helsinki. Prior to data
collection, all participating mothers provided
written informed consent.

Data collection

Study data were collected wusing a
structured questionnaire administered to
mothers after consent was obtained. The
questionnaire included information regarding
sociodemographic  characteristics, medical
history, and relevant clinical factors.

Study population and exclusion criteria

As a tertiary care institution with an average
annual birth volume of approximately 3,500,
the hospital routinely conducts longitudinal
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follow-up of healthy infants up to 12 months
of age through its well-baby outpatient clinic
if preferred by the parents. Within the scope of
this follow-up, infants presenting with various
complaints are also systematically evaluated
as part of standard pediatric surveillance.
Infants were enrolled consecutively; those with
known chronic illnesses, a history of extreme
or very preterm birth, a confirmed diagnosis
of cow’s milk protein allergy, or failure to pass
meconium within the first 48 hours of life were
excluded from the study.

Data collection and group classification

The questionnaire used in the study included
items on the child’s feeding method,
feeding frequency and duration, defecation
characteristics, and gastrointestinal symptoms
if  present.  Additionally,  demographic
characteristics, the infant’s sleep patterns, and
maternal depression assessment were recorded.
Assessments were performed during routine
visits, with evaluation timing documented
in relation to the infant’s age. Mothers were
instructed to report symptoms and behaviors
from the previous two weeks to reduce recall
bias. Interviews were carried out in a private
setting to promote open dialogue regarding
sensitive subjects, including maternal mood
and infant behavior.

Data were gathered on breastfeeding, formula
feeding, and the utilization of complementary
foods; the duration of exclusive breastfeeding;
the timing of the introduction of complementary
foods and wheat-containing products; the
consumption of milk beyond breast milk or
formula; feeding frequency; and the methods of
feeding employed.

Maternal depression was assessed using the
Edinburgh Postnatal Depression Scale (EPDS),
which has been validated and shown to be
reliable in the Turkish population by Aydin
et al., with a cut-off score of 213 indicating
probable depression.’*"* To evaluate the
children’s sleep quality, the “Brief Infant Sleep
Questionnaire (BISQ)” validated for Turkish
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children was utilized. Infants who woke
more than three times during the night, had
a total sleep duration of less than 9 hours, or
experienced night awakenings lasting longer
than 1 hour were classified as poor sleepers
according to established criteria.'**®

Participants were categorized into two mutually
exclusive groups: infants with at least one FGID
and infants without FGIDs. All primary analyses
were conducted based on this dichotomous
classification. The two groups were compared
with respect to the variables that were available
in the dataset and presented in the results:
infant age, sex, birth weight, current weight
SDS, feeding interval, duration of exclusive
breastfeeding, overall feeding type, infant sleep
characteristics, and maternal depression scores.

Statistical analysis

The calculation of sample size was predicted on
an anticipated FGID prevalence of 30%°¢, with a
precision of +4% and a confidence level of 95%,
necessitating a minimum of 504 participants.
Data were analyzed using IBM SPSS Statistics
for Windows version 21.0 (IBM Corp., Armonk,
NY, USA). The normality of data distribution
was assessed by the Kolmogorov-Smirnov test.
Continuous variables were presented as mean +
standard deviation when normally distributed,
and as median and interquartile range (IQR: Q1-
Q3) when not normally distributed. Categorical
variables were expressed as frequencies and
percentages (%).

Continuous variables were summarized as
median and interquartile range and compared
between two independent groups (FGID
vs No-FGID) using the Mann-Whitney U
test. Categorical variables were expressed as
frequencies and percentages and analyzed
using the chi-square test; when chi-square test
assumptions were not met, Fisher’s exact test
was applied. The association between feeding
type and the presence of any FGID was evaluated
using multivariable logistic regression analysis
adjusted for infant age. Feeding type was
included as a categorical independent variable
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with exclusive breastfeeding as the reference
category. Results of logistic regression analyses
were reported as odds ratios (OR) with 95%
confidence intervals (CI). A two-sided p-value
<0.05 was considered statistically significant.

Results

Of 557 consecutive infants aged 1-12 months
presenting during the study period, 98 were
excluded for the following reasons: chronic
diseases (n=23), extreme or very preterm birth
<32 weeks (n=18), confirmed cow’s milk protein
allergy (n=31), failure to pass meconium
within 48 hours (n=12), and parental refusal to
participate (n=14). The final analysis included
459 infants (mean age: 5 + 3.1 months, mean
birth weight: 3.3 + 0.5 kg, 46.2% female). The
sample size of 459 yields 80% power to identify
odds ratios of 1.8 or higher for binary exposures
with a prevalence of 30%.

Vaginal delivery accounted for 42.3% (n = 194)
of births, while cesarean section accounted for
57.7% (n=265). The mean age of the mothers was
29.0£5.0 years. Regarding hospital visit reasons,
30.5% (n = 140) of participants presented with
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complaints related to FGIDs, whereas 69.5% (n
=319) presented for other reasons.

Age-stratified analysis revealed that FGID
prevalence was highest in infants aged 1-3
months (68.2%, n=156/229), decreased in those
aged 4-6 months (45.3%, n=72/159), and was
lowest in infants aged 7-12 months (22.5%,
n=16/71) (p<0.001 for trend). Co-occurrence
of multiple FGIDs was observed in 92 infants,
corresponding to approximately 37.7% of
those with any FGID. The most common co-
occurring FGIDs were combinations of infant
regurgitation with infantile colic and infant
regurgitation with infant dyschezia. The
prevalence of FGIDs and their co-occurrence
frequencies are presented in Table I.

Feeding patterns showed that 45.3% (n=208) of
infants were exclusively breastfed, 16.1% (n=74)
received both breast milk and formula, 2.6%
(n=12) were exclusively formula-fed, 29.2%
(n=134) received breast milk and complementary
foods, and 6.8% (n=31) consumed formula and
complementary foods. Additionally, 42.3%
(n=194) of the infants used pacifiers. Comparison
of participants’ demographic characteristics
and feeding features is presented in Table II.

Table I. Frequency and co-occurrence of functional gastrointestinal disorders

n %
Functional gastrointestinal disorders
Infant regurgitation 161 35.1
Infantile colic 97 21.1
Infant dyschezia 91 19.8
Rumination 18 39
Functional constipation 8 1.7
Functional diarrhea 0.4
Cyclic vomiting 0 0.0
Co-occurrence of functional gastrointestinal disorders
Infantile colic + Infant dyschezia 11 2.3
Infant regurgitation + Infantile colic 36 7.8
Infant regurgitation + Infant dyschezia 24 5.2
Infant regurgitation + Infantile colic + Infant dyschezia 21 4.6

The total number of infants with any FGID was 244. Individual FGID subtypes are not mutually exclusive, as some infants
met criteria for more than one FGID. Therefore, the sum of subtype frequencies exceeds the total number of affected infants.

FGID: Functional gastrointestinal disorder.
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Table II. Demographic and feeding characteristics of the participants

Characteristics FGID (n=244) No FGID (n=215) p
Age (months), median (IQR) 3.0 (2-5) 6.0 (3-9) <0.001~
Birth weight (kg), median (IQR) 3.3(2.9-3.6) 3.4 (3.0-3.6) 0.062~
Current weight SDS, median (IQR) 0.07 (-0.8-0.7) 0.05 (-0.6-0.8) 0.469*
Sex, n (%) 0.149¢
Male 139 (57.0) 108 (50.2)
Female 105 (43.0) 107 (49.8)
Birth weight category, n (%) 0.760¢
Normal 216 (88.5) 187 (87.0)
Low birth weight 17 (7.0) 15 (7.0)
Macrosomia 11 (4.5) 13 (6.0)
Feeding interval, n (%) 0.037¢
Every hour 33 (13.5) 15 (7.0)
Every 2-3 hours 103 (42.2) 84 (39.0)
More than 3 hours 21 (8.6) 30 (14.0)
On demand 87 (35.7) 86 (40.0)
Duration of exclusive breastfeeding, n (%) <0.001¢
6 months 18 (7.4) 53 (24.7)
4-6 months 49 (20.1) 68 (31.6)
<4 months 132 (54.1) 68 (31.6)
>6 months 12 (4.9) 16 (7.4)
Never breastfed 33 (13.5) 10 (4.7)

“ Mann-Whitney U test; ©: Chi-square test.

FGID: Functional gastrointestinal disorder; IQR: Interquartile range (Q1-Q3)

Crude analyses suggested associations between
certain feeding patterns and the presence of
FGIDs; however, most of these associations
attenuated after adjustment for infant age.
In multivariable logistic regression analysis
adjusted for age, the overall feeding model
was not statistically significant (p=0.240).
Nevertheless, examination of individual feeding
categories revealed that mixed breast milk
and formula feeding remained significantly
associated with increased FGID risk compared
to exclusive breastfeeding (adjusted OR: 2.16,
95% CI: 1.17-3.98, p=0.014). Other feeding
patterns showed no significant associations
after age adjustment. Estimates for the “formula
only” group (n=12) were unstable due to sparse
data and are not reported (Table III).
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A statistically significant difference was

observed between the groups regarding
mothers” perception of their infant’s sleep
(p=0.022), with mothers of infants with FGIDs
more likely to perceive their infant’s sleep as a
serious or minor problem compared to those
without FGIDs. Similarly, infants with FGIDs
were significantly more likely to meet the

criteria for poor sleep (p<0.001).

In addition, maternal depression scores differed
significantly between the groups (p=0.030),
with higher median scores observed among
mothers of infants with FGIDs. Detailed sleep
characteristics and maternal depression scores
are presented in Table IV.
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Table III. Logistic regression analysis: effect of feeding type on risk of functional gastrointestinal disorders

Feeding type Crude OR (95% CI) P Adjusted OR* (95% CI) p
Exclusive breastfeeding (reference) 1.00 - 1.00 -
Breast milk + Formula 2.07 (1.14-3.76) 0.018 2.16 (1.17-3.98) 0.014
Formula only* - 0.999 - 0.999
Breast milk + Complementary food 0.33 (0.19-0.56) <0.001 1.32 (0.58-2.97) 0.506

Breast milk + Complementary food + Formula

Formula + Complementary food

0.32 (0.17-0.62) 0.001
0.19 (0.08-0.47)

1.35 (0.54-3.38) 0.523

<0.001 0.91 (0.30-2.78) 0.864

While the overall model was not statistically significant (p=0.240), indicating limited overall explanatory power of feeding
type after age adjustment, individual comparison revealed that mixed breast milk and formula feeding was significantly
associated with increased functional gastrointestinal disorder risk (p=0.014) compared to exclusive breastfeeding. Crude

model: p<0.001, Adjusted model: p=0.240
# Adjusted for infant age (months)

*Estimates for the “formula only” group (n = 12) were unstable due to sparse data and are therefore not interpretable.

CI: confidence interval, OR: odds ratio.

Table IV. Sleep characteristics of participants and comparison of maternal depression scores

Characteristics FGID (n = 244) No FGID (n = 215) o)
Mother’s perception of infant’s sleep, n (%) 0.022¢
A very serious problem 28 (11.5) 15 (7.0)
A minor problem 86 (35.2) 59 (27.4)
Not a problem at all 130 (53.3) 141 (65.6)
Meets poor sleep criteria, n (%) <0.001¢
Yes 110 (45.1) 48 (22.3)
No 134 (54.9) 167 (77.7)
Maternal depression score, median (IQR) 7.0 (4-11) 5.0 (3-10) 0.0307

¢ Chi-square test. = Mann-Whitney U test

FGID: Functional gastrointestinal disorder; IQR: Interquartile range (Q1-Q3).

Discussion

In our study, at least one FGID was identified
in 53.2% (n = 244) of the 459 children included.
Among the evaluated children, 161 (35.1%)
had IR, 97 (21.1%) had IC, and 91 (19.8%)
had ID. FGIDs are known to be influenced by
biological, psychosocial, and social factors:
cultural practices, dietary and bowel habits,
and perceptions of symptoms vary across
Differences in geography and
cultural background may therefore contribute

cultures.!

to variations in the distribution of FGID.
Additionally, the higher prevalence observed in
our study may be due to the younger age group
of our study population and the fact that our
hospital serves as a referral center in the region
with a pediatric gastroenterology specialist,

374

potentially leading to a higher concentration
of children presenting with FGID symptoms.
Multivariable analysis adjusted for infant age
revealed important nuances in the feeding-FGID
relationship. While the overall feeding model
was not statistically significant (p=0.240), mixed
breast milk and formula feeding emerged as a
specific risk factor for FGIDs (adjusted OR: 2.16,
p=0.014), independent of infant age. In contrast,
the apparent protective associations observed
with complementary food introduction in
crude analyses became non-significant after
age adjustment, suggesting these associations
were largely confounded by infant maturation
rather than reflecting direct effects of solid
food introduction. The persistent significant
association between mixed feeding and FGIDs
may reflect gut microbiome instability from
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alternating between breast milk and formula,
incomplete enzymatic adaptation to formula
proteins, or disruption of immune tolerance
mechanisms.

In a study by van Tilburg et al., which included
264 children aged 0-3 years and utilized
the Rome III criteria, at least one FGID was
identified in 27.1% of children and at least two
FGIDs in 3.4%.* In a 2016 review by Ferreira-
Maia et al., the reported prevalence of at least
one FGID ranged from 27.1% to 38%, while
the prevalence of at least two FGIDs was
reported as 20.8%.> In our study, co-occurrence
of multiple FGIDs was observed in 92 infants,
corresponding to 37.7% of those with any FGID.
This substantial overlap suggests that FGIDs
may share common underlying mechanisms
and that these conditions should be evaluated
within a broader, integrated clinical framework
rather than as entirely separate entities.

The higher prevalence of FGID in our study
population compared to Western cultures could
be attributed to cultural differences in baby
care methods, dietary patterns, and symptom
interpretation. Turkish families generally have
close physical touch with their infants and may
be more inclined to identify subtle behavioral
changes as worrisome symptoms. Furthermore,
extended family involvement in newborn
care may affect feeding habits and symptom
identification. These cultural characteristics
should be taken into account when translating
our findings to other populations and devising
culturally relevant intervention options. Future
studies should look explicitly at how cultural
practices affect FGID prevalence and outcomes.

When examining the mean age of participants,
the median age of infants with FGIDs was
significantly lower than that of those without
FGIDs. Previous studies have also shown
that the prevalence of FGIDs is inversely
proportional to age.'*'"The relationship between
age distribution and FGIDs in our study is
consistent with findings in the literature. In
summary, the frequency of FGIDs decreases as
age increases in children under 1 year of age.
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Similarly, in studies conducted by van Tilburg
et al. and Steutel et al., no significant difference
was found between male and female infants
regarding the presence of FGIDs, consistent with
our findings.*!® In contrast, a 2015 review by
Korterink et al., which included children aged
4-18 years, found that functional abdominal
pain was significantly more common in girls.
This finding was attributed to depression,
anxiety, and stressful life events.'® The absence
of sex-related differences in FGID prevalence in
our study and in two other studies involving
children aged 0-1 year may be explained by
the younger age of the population and the fact
that these children are less likely to have been
exposed to psychosocial stressors.

The relationship between breastfeeding and
FGIDs has been investigated in several studies.
Steutel et al. compared formula feeding and
formula plus complementary feeding to
exclusive breastfeeding and found a higher
risk of FGIDs among infants fed with formula
or formula plus complementary foods.'® Chew
etal., ina study conducted in Malaysia, reported
a significantly lower incidence of IR in breastfed
infants.” Kramer et al. observed that breastfed
infants at 1 and 3 months of age experienced
significantly less ID, although this difference
was no longer apparent at 9 months.? Cohen
Engler et al. noted fewer episodes of crying
in breastfed infants compared to those fed
formula.”

The non-significant overall feeding model
(p=0.240) indicates that, when age is properly
accounted for, feeding patterns as a whole
explain limited variance in FGID occurrence
compared to developmental maturation.
However, the identification of mixed breast-
formula feeding as an independent risk factor
has important clinical implications: while
exclusive breastfeeding or consistent formula
feeding allows the infant’s gut to adapt to a
single feeding source, alternating between
the two may prevent the establishment of a
stable intestinal microbiome and enzymatic
systems. Healthcare providers should be
aware that infants on mixed feeding regimens
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may be at higher risk for FGIDs, and when
supplementation is necessary, consistent
feeding patterns may be preferable to frequent
alternation.

Although several biological mechanisms have
been proposed to explain how breastfeeding
might influence gastrointestinal function,
human milk oligosaccharides exert prebiotic
effects, and fermentation of breast milk
produces short-chain fatty acids, which are
thought to enhance gastrointestinal motility and
may be linked to these disorders.”? Additionally,
increased melatonin levels transmitted through
breastfeeding help regulate circadian rhythms,
which may modulate FGID symptoms such as
infantile colic.”? However, in our study, these
potential mechanisms were not supported by
the adjusted analyses, as feeding type was not
independently associated with FGIDs after
controlling for infant age. Therefore, while the
biological plausibility remains, our findings
suggest that developmental and age-related
factors may play a more dominant role in the
occurrence of FGIDs during early infancy.

Previous studies have suggested that
feeding practices and patterns may influence
gastrointestinal symptoms in early infancy.
Proposed mechanisms include increased air
swallowing during frequent feeding, rapid
gastric emptying related to high foremilk
intake, and physiological immaturity of
intestinal regulation during the first months of
life.#** These mechanisms remain biologically
plausible and may contribute to symptom
perception in individual infants.

However, in our study, after restructuring the
analyses to focus on the comparison of infants
with and without FGIDs and adjusting for
infant age, feeding-related variables were not
found to be independently associated with
FGIDs. Therefore, although feeding counseling
remains an important component of routine
pediatric care, our findings do not support
recommending specific feeding patterns solely
for the prevention of FGIDs. Instead, clinical
management should consider the multifactorial
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nature of FGIDs, including developmental
factors, sleep quality, and maternal well-being.

FGIDs are frequently observed in conjunction
with sleep disturbances. A 2012 study
conducted on children aged 8 to 17 years
with FGIDs reported that 45% of these
children experienced difficulties initiating or
maintaining sleep.” One of the key components
of the circadian rhythm is the sleep-wake cycle,
which can be disrupted by environmental
factors that obscure the distinction between
day and night, thereby affecting sleep quality.?®
Additionally, studies have demonstrated that
biological rhythms influence colonic motility.”
The natural decline in FGID symptoms during
early infancy, particularly after the first months
of life when circadian rhythms become more
established, has led to the hypothesis that
circadian rhythm desynchronization may
contribute to the pathophysiology of early-
life FGIDs.”? Supporting this view, Ince et al.
demonstrated that morning melatonin levels
were significantly higher in healthy controls
compared to infants with colic symptoms.?

Regarding the relationship between sleep and
FGIDs, our study demonstrated significant
differences between infants with and without
FGIDs. Mothers of infants with FGIDs were
more likely to perceive their infant’s sleep as a
serious or minor problem compared to mothers
of infants without FGIDs. According to the BISQ
used in our study, infants who woke more than
three times per night, had more than one hour
of nighttime wakefulness, or slept less than nine
hours per day were classified as having poor
sleep.!* The proportion of infants meeting these
poor sleep criteria was significantly higher
among infants with FGIDs compared to those
without FGIDs.

Previous studies examining the relationship
between sleep and FGIDs have reported
mixed results. James-Roberts et al. reported
that infants with gastrointestinal complaints
slept significantly less than healthy controls,
supporting an association between sleep
problems and FGIDs.* In contrast, Brand et al.,
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in a smaller cohort, did not observe a significant
relationship between sleep patterns and colic
symptoms.’ While further research is needed in
this area, it is believed that sleep disturbances
may exacerbate FGID symptoms. Therefore,
the relationship between poor sleep and FGIDs
suggests that sleep assessment should be routine
in infants presenting with gastrointestinal
symptoms. Simple interventions to improve
infant sleep hygiene may have dual benefits for
both sleep quality and FGID symptoms.

Maxted et al., in interviews with 93 mothers
attending a Colic Clinic, observed depressive
symptoms in 45.2% of the mothers.*? In another
study involving 1,015 mothers, both infants
and mothers were evaluated at 2 and 6 months
postpartum. It was found that mothers of
infants with colic had significantly higher EPDS
scores at 2 months and at 6 months—when
colic symptoms had resolved —compared to the
control group.'’ In our study, mothers of infants
with FGIDs had significantly higher depression
scores compared to mothers of infants without
FGIDs. These findings support the growing
evidence that infant gastrointestinal problems
and maternal mental health are closely
interrelated, emphasizing the importance
of considering maternal well-being in the
comprehensive management of FGIDs.

Maternal postpartum depression is often
overlooked. Considering the relationship
between maternal postpartum depression and
FGIDs, athoroughassessmentof maternalmood,
especially in the early months of life, would be
beneficial for both infant and maternal health.
Most importantly, our findings on maternal
depression highlight the need for integrated
care approaches. Pediatric practitioners should
consider screening for maternal mental health
issues, as addressing maternal depression may
improve both maternal well-being and infant
outcomes.

Our findings are consistent with those of
the large-scale, multicenter study conducted
in Turkey by Beser et al.,, which reported a
high prevalence of FGIDs during the first six
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months of life.*® However, our study extends
the existing literature by incorporating
psychosocial variables that were not evaluated
in that previous investigation. In particular,
we demonstrated that mothers of infants with
FGIDs had significantly higher depression
scores compared to mothers of infants without
FGIDs, underscoring the potential psychological
impact of infant gastrointestinal symptoms on
caregivers. Furthermore, our results revealed
a significant association between FGIDs and
poor sleep quality, highlighting the importance
of considering sleep disturbances in the
clinical evaluation of these conditions. Unlike
the earlier study, which primarily focused
on prevalence and feeding patterns®, our
investigation provides a more comprehensive
assessment that includes behavioral and
psychosocial dimensions. Therefore, our study
contributes novel and clinically relevant data to
the understanding of FGIDs in Turkish infants
and supports the need for a holistic approach in
their diagnosis and management.

Limitations include the single-center design,
the hospital’s status as a referral center for
pediatric gastroenterology which may have
led to a higher proportion of patients with
gastroenterological complaints, reliance on
maternal self-reporting, and the subjective
nature of maternal perceptions of time and
infant discomfort. To our knowledge, this study
is among the few in the literature to address
these aspects comprehensively. The strengths
of our study include the use of up-to-date Rome
IV criteria, assessment of all FGIDs within the
1-12 month age range, face-to-face interviews
with mothers, and evaluation of feeding, sleep,
sociodemographic characteristics, and maternal
depression as factors potentially related to
FGIDs.

We believe our study raises awareness about
FGIDs and provides guidance for larger-scale
research on the prevalence of FGIDs in Turkish
children, as well as on key related psychosocial
factors such as infant sleep patterns and
maternal mental health.
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Conclusion

In  conclusion, this study  provides
comprehensive information on the prevalence
and clinical correlates of FGIDs in Turkish
infants. Our findings demonstrate significant
associations between FGIDs, poor infant sleep,
and higher maternal depressive symptoms,
highlighting the multifactorial nature of these
disorders. Although crude analyses suggested
associations between several feeding patterns
and FGIDs, these

attenuated after adjustment for infant age. In

relationships  largely
age-adjusted multivariable analysis, feeding
type as a whole was not independently
associated with FGIDs. Nevertheless, category-
level analysis indicated that mixed breast
milk and formula feeding was associated
with an increased risk of FGIDs compared
to exclusive breastfeeding, suggesting that
certain feeding patterns may still be relevant
in specific contexts. The observed relationships
with sleep disturbances and maternal mental
health emphasize the importance of a holistic
approach to the assessment and management
of affected infants.

These results support the implementation
of integrated care models in clinical practice
that include routine evaluation of infant
sleep patterns and screening for maternal
mental health problems. Such approaches
may help improve symptom management
and overall family well- being during the
crucial early months of infant development.
Future research should prioritize longitudinal
studies and intervention trials to clarify causal
relationships and to evaluate the effectiveness
of integrated prevention and management
strategies. Understanding the mechanisms
underlying these associations will be essential
for developing evidence-based interventions
adaptable to different cultural contexts.
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