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ABSTRACT

Background: Excessive crying during infancy, including infantile colic and non-colic excessive crying, is a common concern
among caregivers and a frequent cause of pediatric consultations.

Objectives: To investigate the perinatal and early-life risk factors associated with infantile colic and non-colic excessive crying
in term infants during the first three months of life.

Methods: This prospective observational cohort study was conducted at ibn-e- siena hospital and research Institue Multan
during January 2022 to November 2022. A total of 380 infants and their primary caregivers were enrolled in the study. Infants
born at term (gestational age = 37 weeks), singleton births, and the absence of major congenital anomalies or chronic illnesses
were included in the study. Participants comprised of premature birth, significant perinatal asphyxia, known genetic syndromes,
and parents with major psychiatric disorders that could impede reliable reporting were excluded.

Results: Infantile colic was observed in 17.6% of infants and non-colic excessive crying in 22.4%, with a combined prevalence
of 40%. Cesarean delivery (AOR = 2.14; 95% CI: 1.23-3.71), formula feeding (AOR = 2.89; 95% CI: 1.65-5.06), high maternal
prenatal stress (AOR = 1.78; 95% CI: 1.01-3.12), and passive smoking (AOR = 1.94; 95% CI: 1.05-3.59) were significant
predictors of infantile colic. Non-colic excessive crying was independently associated with maternal postnatal depression (AOR
= 2.37; 95% CI: 1.31-4.31), low maternal-infant bonding (AOR = 1.88; 95% CI: 1.06—-3.31), and lower household income (AOR
= 1.65; 95% CI: 1.01-2.69).

Conclusion: It is concluded that both infantile colic and non-colic excessive crying are influenced by distinct but overlapping
perinatal and psychosocial factors. While infantile colic is more strongly associated with biological and environmental exposures,

non-colic crying is linked to caregiver mental health and socioeconomic stress.
Keywords: Perinatal, Early life risk factor, colic, non colic, excessive crying

INTRODUCTION

Excessive crying during infancy is a significant concern for
caregivers and healthcare providers, often prompting clinical
attention and causing considerable familial stress. Early crying
disturbances include infantile colic which remains the most
extensively studied yet poorly understood case according to
Wessel's criterial. Non-colic excessive crying stands as a
problematic condition among infants that does not fulfill diagnostic
requirements yet severely affects their health alongside that of
their parents. The latest research demonstrates that both pre-birth
factors along with infancy environment play crucial roles in creating
these disorders?. During the first thousand days from the
gestational period through to infancy lies a crucial developmental
stage that shapes future pathways because disturbances at this
time might create a risk for infant regulatory problems such as
crying indefinitely. Infant regulatory behaviors are shaped by
multiple biological factors through their brain development
processes alongside the complex interactions between the gut
microbiome and psychological connections between care providers
and their offspring®.

Proofs continue to establish that the conditions faced by a
fetus during birth determine essential neurobehavioral
development outcomes. Research indicates maternal pregnancy
stress leads to hypothalamic-pituitary-adrenal axis disturbances in
offspring which increases infant irritability while compromising their
ability to self-calm*. Multiple perinatal exposures including smoking
and maternal obesity with gestational diabetes and particular
medications result in inflammation along with neurodevelopmental
changes which produce underlying causes of crying disorders®.
Research on the gut-brain axis in colic considers the different
microbial populations infants acquire through vaginal or cesarean
delivery since gut-brain communication potentially differs between
these birth methods. The initial months of life depend heavily on
the care patterns of feeding and the state of gut health®. Studies
have demonstrated that breastfeeding lowers the probability of
colic development by bringing beneficial differences between
human milk constituents and the natural gut microbial makeup.

The introduction of formula milk or early consumption of cow milk
proteins together with gastrointestinal dysbiosis are potential
causes that lead to excessive crying syndromes’. Premature gut
microbiota directly shapes gastrointestinal symptoms while
scientists recognize their important influence on emotional and
stress-related behavior which establishes a potential mechanism
linking early microbial exposures to infant crying behavior. All
psychosocial elements in combination with environmental factors
remain significant®. The excessive crying patterns result from the
interaction between maternal depression and anxiety parental
coping methods and family stress elements and infant tolerance
traits. A non-responsive caregiving environment combined with
parental stress makes infants cry longer than normally seen
regardless of their biological tendencies because they lack
successful caregiver relationships®. A biopsychosocial model
presents the most accurate understanding of infantile colic and
non-colic excessive crying by combining biological susceptibility
with environmental influences?.

Objective: To investigate the perinatal and early-life risk factors
associated with infantile colic and non-colic excessive crying in
term infants during the first three months of life.

METHODOLOGY

This prospective observational cohort study was conducted at ibn-
e- siena hospital and research Institue Multan during January 2022
to November 2022. A total of 380 infants and their primary
caregivers were enrolled in the study. Infants born at term
(gestational age = 37 weeks), singleton births, and the absence of
major congenital anomalies or chronic illnesses were included in
the study. Participants comprised of premature birth, significant
perinatal asphyxia, known genetic syndromes, and parents with
major psychiatric disorders that could impede reliable reporting
were excluded.

Data Collection: Data were collected in three domains: perinatal
exposures, early-life environmental factors, and infant crying
outcomes. Perinatal data included maternal demographic
characteristics (age, education, socioeconomic status), obstetric
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history (parity, delivery mode, pregnancy complications), and
maternal prenatal stress, which was measured using the Prenatal
Stress Questionnaire. Additional information on maternal behaviors
during pregnancy, including tobacco or alcohol use, as well as
mental health status, was recorded using validated tools such as
the Edinburgh Postnatal Depression Scale. The assessment
included feeding methods (exclusive breastfeeding versus formula
feeding and mixed feeding), sleep timetable management and
tobacco exposure at home, early childhood ilinesses, together with
evaluations of residence conditions. The researchers obtained this
information by using structured caregiver questionnaires during the
first three and sixth months after birth. Research assessors
measured infant outcomes through documentation of parent-
reported crying patterns from daily reports and standardized tests
such as the Infant Colic Scale and Crying Pattern Questionnaire.
The pediatrician confirmed infantile colic diagnosis based on
Wessel's modified criteria that established excessive crying
periods exceeding three hours daily for three days per week during
three weeks. Medical professionals diagnosed children with non-
colicky excessive crying when they showed persistent and intense
crying patterns that fell short of complete colic symptoms. Routine
pediatric visits included clinical examinations to verify parent-
reported data and eliminate medical factors that could cause
extended crying in children.

Statistical Analysis: Data were analyzed using SPSS v17.
Descriptive  statistics were used to summarize baseline
demographic and clinical characteristics of the participants.
Continuous variables were reported as means with standard
deviations or as medians with interquartile ranges, depending on
their distribution. Statistical significance was defined as p < 0.05.

RESULTS

Data were collected from 380 infants, with male (192) and female
(188) participants. The mean gestational age was 39.1 + 1.2
weeks, and the average birth weight was 3.3 + 0.4 kg. Most
mothers (62.6%) were between 25 and 34 years old, and 68.9%
had attained at least secondary education. Regarding delivery
mode, 62.4% of infants were delivered vaginally, while 37.6% were

Table 3: Multivariate Logistic Regression Analysis for Colic and Non-Colic Crying

born via cesarean section. 58.2% of mothers reported
experiencing moderate to high levels of prenatal stress, and 21.3%
screened positive for postnatal depression.

Table 1: Baseline Characteristics of the Study Population (N = 380)

Variable Value
Total participants 380
Male infants 192
Female infants 188
Mean gestational age (weeks) 39.1+1.2
Mean birth weight (kg) 3.3+04
Maternal age 25-34 62.6%
Secondary education or higher 68.9%
Vaginal delivery 62.4%
Cesarean delivery 37.6%
Moderate/high prenatal stress 58.2%
Postnatal depression 21.3%

67 (17.6%) met the criteria for infantile colic, while 85
(22.4%) experienced non-colic excessive crying. This brings the
total prevalence of excessive crying behaviors during the first three
months of life to 152 infants, accounting for 40.0% of the sample.

Table 2: Prevalence of Infantile Colic and Non-Colic Excessive Crying

Crying Category Number of Infants Prevalence (%)
Infantile Colic 67 17.6%
Non-Colic Excessive Crying 85 22.4%
Total Excessive Crying 152 40.0%

Infantile colic was significantly associated with cesarean
delivery (AOR = 2.14, 95% CI: 1.23-3.71, p = 0.006), formula
feeding (AOR = 2.89, 95% CI: 1.65-5.06, p < 0.001), high maternal
prenatal stress (AOR = 1.78, 95% CI: 1.01-3.12, p = 0.04), and
exposure to passive smoking (AOR = 1.94, 95% CI: 1.05-3.59, p =
0.03). In contrast, non-colic excessive crying was independently
predicted by maternal postnatal depression (AOR = 2.37, 95% CI:
1.31-4.31, p = 0.004), low maternal-infant bonding (AOR = 1.88,
95% CI: 1.06-3.31, p = 0.03), and low household income (AOR =
1.65, 95% Cl: 1.01-2.69, p = 0.045).

Variable AOR (Colic) 95% CI (Coalic) p-value (Colic) AOR (Non-Colic) 95% CI (Non-Colic) p-value (Non-Colic)
Cesarean Delivery 2.14 1.23-3.71 0.006 - - -
Formula Feeding 2.89 1.65-5.06 <0.001 - - -
High Prenatal Stress 1.78 1.01-3.12 0.04 - - -
Passive Smoking 1.94 1.05-3.59 0.03 - - -
Postnatal Depression - - - 2.37 1.31-4.31 0.004
Low Bonding Score - - - 1.88 1.06-3.31 0.03
Low Income - - - 1.65 1.01-2.69 0.045
Infants who were exclusively breastfed had the lowest Table 5: Environmental Risk Factors and Crying Outcomes
prevalence of colic (11.4%) and non-colic crying (14.1%). The Environmental Factor Colic Risk (%) | Non-Colic Crying Risk
prevalence increased among those receiving mixed feeding, with _ , (%)
18.7% experiencing colic and 20.5% non-colic crying. The highest Eg:vsa’guig‘ﬁoﬁ'd“?ncome ig'g ;g'z
; . . o . .
rates were observed in formula-fed infants, with 32.8% affected by Crowded Living Conditions 171 20.2

colic and 28.2% by non-colic crying.

Table 4: Feeding Type Distribution by Crying Category

Feeding Type Infantile Colic (%) Non-Colic Crying
(%)

Exclusive Breastfeeding 11.4 14.1

Mixed Feeding 18.7 20.5

Formula Feeding 32.8 28.2

Exposure to passive smoking was associated with the
highest risk of infantile colic (24.6%) and also elevated non-colic
crying risk (18.7%). In contrast, low household income was more
strongly linked to non-colic crying (25.4%) than to colic (16.3%),
indicating a possible psychosocial influence. Crowded living
conditions showed a moderate association with both outcomes,
with 12.1% of infants experiencing colic and 20.2% showing non-
colic excessive crying.

DISCUSSION

This study examined perinatal and early-life determinants of
infantile colic and non-colic excessive crying in a cohort of 380
term infants. The findings indicate that excessive crying in infancy,
whether classified as colic or non-colic, is influenced by a complex
interplay of biological, environmental, and psychosocial factors.
The overall prevalence of excessive crying was 40%, with 17.6%
meeting criteria for infantile colic and 22.4% experiencing non-colic
excessive crying, highlighting the substantial burden these
conditions impose on early childhood development and parental
well-being. Our analysis identified several independent predictors
of infantile colic™. Cesarean delivery was significantly associated
with increased odds of colic, which aligns with earlier studies
suggesting that altered gut microbiota colonization due to
bypassing the vaginal birth canal may play a role in the
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pathogenesis of colic'?. Formula feeding also emerged as a strong
risk factor, consistent with prior research indicating differences in
digestibility, microbiota diversity, and inflammatory responses
between formula-fed and breastfed infants'. High levels of
maternal prenatal stress and postnatal exposure to household
tobacco smoke were also linked to increased risk, reinforcing the
hypothesis that both in-utero stress exposure and early
environmental irritants may disrupt neurobehavioral regulation and
gut-brain axis development'. Excessive crying outside the realm
of colic shows both unique and comparable risk factors with its
infantile counterpart. Observations show maternal postnatal
depression functioned as a leading independent risk factor thus
supporting existing studies about infant emotional regulation based
on maternal mental health. The analysis revealed low maternal-
infant bonding together with lower household income as major risk
factors indicating non-colic crying develops through stressors of
caregiving relationships more than physiological disturbances™.
Early crying disorders should be studied using the biopsychosocial
model framework because these findings demonstrate its vital
importance. Although the distinction between colic crying and other
cases of excessive crying exists as an artificial separation it
remains clinically important'. The research indicates biological
factors together with feeding issues link to colic but non-colic
excessive crying seems to carry environmental influences beyond
basic physical causes. The distinct groupings between infantile
colic and non-colic excessive crying might facilitate identification of
appropriate treatment approaches'’.

The study outcomes recognize various manageable
elements behind this condition. The combination of supporting
breastfeeding practices alongside stress reduction during
pregnancy and postpartum maternal mental health treatment helps
minimize excessive cry behaviors from occurring. Additional public
health campaigns along with preventive measures must address
early environmental exposures because these create significant
health risks. Several limitations must be acknowledged. The
diagnostic process for colic and excessive crying depended on
parental assessment yet this practice contains both memory
distortion factors and parent-related perception and stress
influences. The investigation adjusted for different confounders but
unaccounted paternal mental health state and individual infant
temperament traits could impact the study results.

CONCLUSION

It is concluded that excessive crying in infancy, including both
infantile colic and non-colic excessive crying, is significantly
influenced by a combination of perinatal and early-life factors.
Infantile colic was independently associated with cesarean
delivery, formula feeding, maternal prenatal stress, and exposure
to household tobacco smoke, indicating a strong link with
physiological and environmental conditions during and shortly after
birth. In contrast, non-colic excessive crying was more closely
related to psychosocial factors, particularly maternal postnatal

depression, low maternal-infant bonding, and lower socioeconomic
status.
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