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of the physiological adaptations required for effective

lung function after birth. In utero, the fetal lungs are
filled with fluid, and gas exchange occurs through the placenta. At birth, a
complex transition occurs that involves clearance of lung fluid, establishment
of functional residual capacity, initiation of pulmonary blood flow, and
efficient oxygenation. Any disruption in this transition can result in respiratory
compromise. Preterm infants are at an especially high risk due to structural
and functional immaturity of the lungs. Surfactant deficiency in premature
neonates can lead to alveolar collapse and impaired gas exchange,
predisposing them to conditions such as respiratory distress syndrome (RDS).
Similarly, the respiratory musculature in preterm neonates is underdeveloped,
and the neural control of breathing is immature, increasing the likelihood of
apnea, hypoventilation, and hypoxemia. Respiratory distress in neonates may
also arise from perinatal complications, including birth asphyxia, meconium
aspiration, infections, and congenital anomalies. Birth asphyxia leads to
hypoxemia and hypercapnia, which may cause pulmonary hypertension and
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exacerbate respiratory compromise. Meconium aspiration syndrome (MAS)
occurs when the neonate inhales meconium-stained amniotic fluid, leading to
airway obstruction, chemical pneumonitis, and surfactant dysfunction.
Neonatal pneumonia, either congenital or acquired shortly after birth, can
further compromise respiratory function and contribute to morbidity and
mortality. Early recognition of respiratory distress is critical to prevent
progression to hypoxemia, metabolic acidosis, and multiorgan dysfunction.
Clinical signs of neonatal respiratory distress include tachypnea, nasal flaring,
chest wall retractions, grunting, cyanosis, and decreased oxygen saturation.
Prompt intervention may involve oxygen supplementation, continuous
positive airway pressure (CPAP), mechanical ventilation, surfactant
administration, and appropriate treatment for underlying causes such as
antibiotics for infection or management of metabolic disturbances. Objective:
The primary objective of this study was to determine the incidence of
respiratory problems during the first 24 hours of life in neonates admitted to
the Neonatal Intensive Care Unit (NICU). Secondary objectives included
identifying the common causes of neonatal respiratory distress and evaluating
associated perinatal and demographic risk factors. The study aimed to
generate data that could guide early recognition, intervention, and preventive
strategies to reduce neonatal morbidity and mortality. Methods: This
prospective observational study was conducted in the NICU of a People
University of Medical and Health Sciences Hospital over a 06-month period. A
total of 200 neonates admitted within the first 24 hours of life were enrolled.
Inclusion criteria included all live-born neonates admitted to the NICU during
this period, whereas neonates with major congenital anomalies incompatible
with life were excluded. All neonates underwent a detailed clinical examination,
including assessment of respiratory rate, work of breathing, oxygen saturation,
and signs of distress such as grunting, nasal flaring, and chest retractions.
Laboratory and diagnostic investigations were performed based on clinical
suspicion:

® Chest radiography: To evaluate lung parenchyma, identify atelectasis,

pneumothorax, or infiltrates consistent with pneumonia or MAS.
® Arterial blood gases (ABG): To assess oxygenation, ventilation, and acid-
base status.
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® Laboratory investigations: Including complete blood count, C-reactive

protein, and blood culture where infection was suspected.
The underlying cause of respiratory distress was determined by correlating
clinical findings with radiological and laboratory results. Perinatal factors such
as gestational age, mode of delivery, birth weight, Apgar scores, and maternal
history were recorded to evaluate their association with respiratory problems.
Results: Out of 200 neonates, 76 developed respiratory problems within the
first 24 hours of life, yielding an overall incidence of 38%. The distribution of
causes among affected neonates was as follows:

Transient tachypnea of the newborn (TTN): 30%

Respiratory distress syndrome (RDS): 25%

Neonatal pneumonia: 15%
Birth asphyxia: 12%
Prematurity and cesarean section were identified as significant risk factors for

[
[
® Meconium aspiration syndrome (MAS): 18%
[
[

respiratory distress (p < 0.05). Other contributing factors included low birth
weight, male gender, and maternal complications such as diabetes and
preeclampsia, although these did not reach statistical significance in this study.
Conclusion: Respiratory problems within the first 24 hours of life are common,
particularly among preterm and cesarean-delivered neonates. TTN and RDS
were the most frequently encountered conditions, while MAS, pneumonia, and
birth asphyxia also contributed significantly to neonatal morbidity. Early
recognition through vigilant clinical assessment, supported by radiological
and laboratory investigations, is essential for timely intervention in the NICU.
Prompt initiation of respiratory support and appropriate management
strategies can substantially reduce neonatal morbidity and mortality.
Keywords: Neonatal respiratory distress, Respiratory distress syndrome (RDS),
Transient tachypnea of the newborn (TTN), Meconium aspiration syndrome
(MAS), NICU, Prematurity, Cesarean section

INTRODUCTION

Respiratory problems are a major cause of neonatal morbidity and one of the
leading reasons for admission to neonatal intensive care units (NICUs)
worldwide. The neonatal period, particularly the first 24 hours of life,
represents a critical phase in which the infant must successfully transition from
intrauterine to extrauterine life. This transition requires rapid physiological
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adaptation, especially in the respiratory and cardiovascular systems. In utero,
the fetus relies on the placenta for gas exchange, while the lungs are fluid-
filled and inactive. At birth, the initiation of breathing, clearance of fetal lung
fluid, expansion of the alveoli, establishment of functional residual capacity,
and pulmonary vasodilation are essential for effective oxygenation. Failure of
these adaptations can result in respiratory compromise, manifesting as
neonatal respiratory distress.

Neonatal respiratory distress is clinically characterized by increased
work of breathing, tachypnea (respiratory rate >60 breaths per minute), nasal
flaring, grunting, chest wall retractions, and cyanosis. In some cases,
hypoxemia and hypercapnia may develop, leading to metabolic acidosis and
potential multiorgan dysfunction if not promptly managed. Respiratory
distress in neonates is a leading contributor to early neonatal mortality,
particularly in resource-limited and developing countries where access to
specialized care, timely diagnosis, and advanced interventions may be
restricted.

The etiology of respiratory distress in neonates is multifactorial. Some
of the most common causes include:

1. Transient tachypnea of the newborn (TTN): Usually seen in term or late
preterm infants, TTN results from delayed clearance of fetal lung fluid.
Clinically, it presents with mild to moderate tachypnea and resolves
spontaneously in most cases within 48-72 hours, although some infants
may require supplemental oxygen.

2. Respiratory distress syndrome (RDS): Primarily affecting preterm neonates
due to surfactant deficiency, RDS leads to alveolar collapse, impaired gas
exchange, and increased work of breathing. The severity of RDS correlates
inversely with gestational age and birth weight.

3. Meconium aspiration syndrome (MAS): Occurs when the neonate inhales
meconium-stained amniotic fluid, causing airway obstruction, chemical
pneumonitis, and secondary surfactant dysfunction. MAS is more common
in term or post-term neonates and is often associated with fetal distress.

4. Neonatal pneumonia: Infection of the lungs, which may be congenital,
perinatal, or postnatal in origin, can cause inflammation, alveolar
consolidation, and hypoxemia. Neonatal pneumonia is a significant cause
of morbidity and may present with subtle signs in the early hours of life.
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5. Birth asphyxia: Perinatal hypoxia leads to poor oxygenation of the lungs
and can result in secondary pulmonary dysfunction. Affected neonates
may require immediate resuscitation and advanced respiratory support.

Several maternal and neonatal factors increase the risk of respiratory distress
in newborns. Prematurity is a key risk factor because of immature lung
development and surfactant deficiency. Low birth weight neonates have
reduced pulmonary reserve and are more susceptible to respiratory
compromise. Cesarean section deliveries, especially elective procedures
without labor, are associated with delayed lung fluid clearance and an
increased incidence of TTN. Maternal comorbidities such as diabetes mellitus,
preeclampsia, and chorioamnionitis further elevate the risk of neonatal
respiratory complications.

Understanding the frequency, etiological spectrum, and associated risk
factors of respiratory problems in neonates is crucial for early recognition,
timely intervention, and reduction of morbidity and mortality. Early
identification allows clinicians to provide targeted management, including
supplemental oxygen, surfactant therapy, mechanical ventilation, and infection
control, thereby improving neonatal outcomes.

The present study aims to evaluate the incidence, causative factors, and

risk determinants of respiratory problems occurring within the first 24 hours of
life among neonates admitted to the NICU. By identifying patterns and
predictors of neonatal respiratory distress, the study seeks to guide preventive
strategies, optimize neonatal care, and reduce early neonatal morbidity and
mortality.
MATERIALS AND METHODS
Study Design
This study was designed as a prospective observational study to evaluate the
incidence, causes, and risk factors of respiratory problems in neonates within
the first 24 hours of life. The observational design allowed systematic
monitoring of neonates admitted to the Neonatal Intensive Care Unit (NICU),
enabling documentation of clinical features, diagnostic findings, and
outcomes without any experimental intervention.

Study Setting and Duration

The study was conducted in the NICU of a People University of Medical and

Health Sciences hospital over a 06-month period. The NICU provides
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specialized care for sick and high-risk neonates, including advanced

respiratory support, continuous monitoring, and comprehensive neonatal

evaluation. Ethical approval was obtained from the hospital’s institutional

review board, and informed consent was obtained from parents or guardians

before enrollment. Confidentiality of patient data was maintained throughout

the study.

Sample Size and Sampling Technique

A total of 200 neonates admitted to the NICU within the first 24 hours of life

were included in the study. Consecutive sampling was used, whereby all

neonates meeting the inclusion criteria during the study period were enrolled

until the target sample size was achieved. This approach ensured that the

study population represented all eligible neonates admitted during the

specified period.

Inclusion Criteria

® Neonates admitted to the NICU within the first 24 hours of life.

® Presence of clinical signs of respiratory distress, including tachypnea, chest
retractions, grunting, nasal flaring, or cyanosis.

Exclusion Criteria

® Neonates with major congenital anomalies affecting survival or lung
function (e.g., congenital diaphragmatic hernia, tracheoesophageal fistula).

® Neonates with congenital heart disease, as cardiac conditions may
independently contribute to respiratory distress.

® Neonates admitted after 24 hours of birth, as delayed admission may
confound the assessment of early respiratory problems.

Data Collection

Data collection included both clinical evaluation and investigations.

Clinical Data

® Gestational age: Determined by last menstrual period and/or Ballard
scoring system.

® Birth weight: Measured using a calibrated neonatal weighing scale.

Mode of delivery: Vaginal or cesarean section.
® APGAR scores: Assessed at 1 and 5 minutes after birth to evaluate the
initial condition of the neonate.
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Maternal history: Included maternal age, parity, pregnancy complications
(e.g., diabetes, hypertension), prolonged rupture of membranes, and
perinatal events such as fetal distress.

Investigations

Chest X-ray: To identify lung pathology, including consolidation,
hyperinflation, atelectasis, or signs of respiratory distress syndrome (RDS)
or meconium aspiration syndrome (MAS).

Arterial blood gas (ABG) analysis: Performed to assess oxygenation,
ventilation, and acid-base status.

Complete blood count (CBC): To detect infection, polycythemia, or anemia.
C-reactive protein (CRP): Used as a marker for possible neonatal infection.
Blood culture: Performed in neonates suspected of having sepsis or
pneumonia to identify causative organisms.

Outcome Measures

The primary and secondary outcomes included:

1.

5.

Incidence of respiratory distress among neonates admitted within 24 hours
of birth.

Etiological diagnosis of respiratory problems, including TTN, RDS, MAS,
neonatal pneumonia, and birth asphyxia.

Identification of risk factors associated with respiratory distress, such as
prematurity, low birth weight, cesarean delivery, and maternal
comorbidities.

Need for ventilatory support, including oxygen therapy, continuous
positive airway pressure (CPAP), or mechanical ventilation.

Mortality rate during hospitalization.

Statistical Analysis
Data were entered and analyzed using SPSS version 26.

Quantitative variables (e.g., gestational age, birth weight) were expressed
as mean * standard deviation (SD).

Qualitative variables (e.g., gender, mode of delivery, type of respiratory
problem) were expressed as frequencies and percentages.

Chi-square test was applied to assess associations between risk factors
and respiratory distress.

A p-value < 0.05 was considered statistically significant.
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The results were presented using tables and charts to facilitate interpretation
of incidence, etiological patterns, and associated risk factors for neonatal
respiratory distress within the first 24 hours of life.

RESULTS

A total of 200 neonates admitted to the Neonatal Intensive Care Unit (NICU)
within the first 24 hours of life were evaluated for respiratory problems.
Among these, 76 neonates developed clinical signs of respiratory distress,
resulting in an overall incidence of 38%. Respiratory distress was identified
based on clinical features such as tachypnea, chest retractions, nasal flaring,
grunting, and cyanosis, in conjunction with supportive laboratory and
radiological investigations.

Etiological Distribution of Respiratory Problems

The causes of respiratory distress among the 76 affected neonates are
summarized in Table 1.

Table 1: Causes of Respiratory Problems (n = 76)

Diagnosis Number Percentage%
Transient Tachypnea of the Newborn (TTN) 23 30%
Respiratory Distress Syndrome (RDS) 19 25%
Meconium Aspiration Syndrome (MAS) 14 18%
Neonatal Pneumonia 11 15%

Birth Asphynxia 9 12%

Risk Factors Associated with Respiratory Distress

The study also analyzed neonatal and maternal risk factors contributing to the
development of respiratory distress. Among the affected neonates:

® Prematurity (<37 weeks): 42%

® Low birth weight (<2.5 kg): 48%

® (esarean delivery: 55%

® Maternal diabetes: 18%

Statistical analysis revealed that prematurity and cesarean section delivery
were significantly associated with respiratory distress (p < 0.05), indicating
that these factors markedly increase the likelihood of early neonatal
respiratory problems. Low birth weight and maternal diabetes were observed
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more frequently among affected neonates but did not reach statistical
significance in this study.

Clinical Management and Outcomes
Management of neonates with respiratory distress included oxygen

supplementation, non-invasive respiratory support, and mechanical ventilation
when indicated. The requirement for respiratory support among the 76
affected neonates was as follows:

® Oxygen therapy: 46 neonates (60%)

® Continuous Positive Airway Pressure (CPAP): 19 neonates (25%)

® Mechanical ventilation: 8 neonates (10%)

The mortality rate among neonates with respiratory distress was 6%,
highlighting the severity of the condition and the importance of early
recognition and timely intervention. Mortality was higher among preterm
neonates with RDS and those with birth asphyxia requiring mechanical
ventilation.

Summary

In summary, this study found that neonatal respiratory problems occur in
more than one-third of neonates admitted within the first 24 hours of life. TTN
and RDS were the most frequent etiologies, while MAS, neonatal pneumonia,
and birth asphyxia also contributed substantially. Prematurity and cesarean
delivery emerged as significant risk factors. Early diagnosis, prompt respiratory
support, and appropriate NICU care were essential in reducing morbidity and
mortality among these high-risk neonates.

DISCUSSION

This study demonstrates a significant burden of respiratory morbidity during
the first 24 hours of life, particularly among preterm and low-birth-weight
neonates. The predominance of transient tachypnea of the newborn is
consistent with existing literature linking cesarean delivery and delayed lung
fluid clearance to early respiratory distress.

The marked differences in feeding and weaning practices across socio-
economic classes highlight the influence of social determinants on infant
nutrition. Lower exclusive breastfeeding rates and poor dietary diversity
among lower socio-economic groups reflect gaps in maternal education and
access to healthcare services.

The coexistence of early neonatal respiratory morbidity and later nutritional
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challenges underscores the importance of an integrated continuum-of-care
approach encompassing antenatal care, neonatal management, and postnatal
nutrition counseling.

These findings emphasize the need for early risk stratification of
neonates, particularly those born preterm or with low birth weight, to ensure
timely respiratory support and monitoring in the immediate postnatal period.
Furthermore, the observed disparities in infant feeding and weaning practices
suggest that targeted community-based interventions and maternal nutrition
education programs are essential, especially in socio-economically
disadvantaged populations. Integrating neonatal respiratory care with
structured breastfeeding promotion and complementary feeding guidance
may help reduce both short-term neonatal complications and long-term
nutritional deficiencies. Strengthening healthcare delivery systems at the
primary and tertiary levels can play a crucial role in improving overall neonatal
and infant health outcomes.

CONCLUSION

Respiratory problems in the first 24 hours of life remain a major cause of
neonatal morbidity, particularly among preterm and low-birth-weight infants.
Feeding and weaning practices vary considerably across socio-economic
classes, with suboptimal practices more common in lower socio-economic
groups. Strengthening neonatal care services and infant nutrition education is
essential to improve early childhood health outcomes.

An integrated approach focusing on both immediate neonatal
management and long-term infant nutrition is crucial for reducing
preventable morbidity and mortality. Early identification of high-risk neonates,
particularly those born preterm or with low birth weight, along with timely
respiratory  support, can significantly improve survival outcomes.
Simultaneously, promoting exclusive breastfeeding, appropriate
complementary feeding, and maternal education—especially among lower
socio-economic populations—can help address nutritional deficiencies and
enhance immune development. Policy-level interventions and community-
based health programs are needed to bridge existing gaps and ensure
equitable neonatal and infant care services.
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