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Abstract 

Respiratory disorders are among the leading causes of neonatal morbidity and hospitalization, particularly in the early neonatal period. The aim of this 
study was to determine the incidence, clinical characteristics, treatment modalities, and outcomes of newborns with respiratory disorders treated in a 
secondary-level hospital over a five-year period. A retrospective observational study was conducted including all newborns diagnosed with respiratory 
disorders and hospitalized at the Department of Pediatrics, General Hospital Pula. Demographic data, gestational age, birth weight, Apgar scores, 
diagnoses, diagnostic procedures, therapeutic interventions, and length of hospitalization were analyzed using descriptive statistics. Out of 1,853 
hospitalized newborns, 140 (7.6%) were diagnosed with respiratory disorders. The majority were term newborns and male. Transient tachypnea of 
the newborn was the most common diagnosis, followed by respiratory distress syndrome and neonatal pneumonia. Most newborns were successfully 
treated with supplemental oxygen, while non-invasive ventilation was required in a smaller proportion and invasive mechanical ventilation in only a 
few cases. Respiratory disorders represent a significant burden in secondary-level neonatal care. Most cases can be effectively managed with timely 
diagnosis and appropriate respiratory support, reducing the need for transfer to tertiary centers. 
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Introduction 

Respiratory disorders are one of the leading causes of 
neonatal morbidity and hospitalization worldwide, 
particularly during the early neonatal period [1,2]. 
Adaptation of the respiratory system after birth is a 
complex physiological process requiring rapid lung 
aeration, clearance of fetal lung fluid, and 
establishment of effective gas exchange. Disturbances 
in these processes may result in a wide spectrum of 
clinical conditions, ranging from mild, self-limiting 
disorders to severe respiratory failure requiring 
intensive care [3-6]. Common neonatal respiratory 
disorders include transient Tachypnea of the 
Newborn (TTN), Respiratory Distress Syndrome 
(RDS), pneumonia, meconium aspiration syndrome, 
and other less frequent conditions associated with 
prematurity or perinatal asphyxia [2–6,13]. Their 
incidence and clinical presentation depend on 
gestational age, mode of delivery, perinatal risk 
factors, and the level of available neonatal care. 

While numerous studies have addressed respiratory 
disorders in tertiary neonatal intensive care units, 

data from secondary-level hospitals remain limited  
[1,4,6]. Such hospitals play a crucial role in providing 
neonatal care, particularly for term and late preterm 
infants, who constitute the majority of the neonatal 
population and frequently present with mild to 
moderate respiratory morbidity. Understanding the 
burden and characteristics of respiratory disorders in 
this setting is essential for optimizing clinical 
practice, resource allocation, and referral strategies 
[6-12]. 

The aim of this study was to analyse the frequency, 
clinical characteristics, diagnostic findings, treatment 
modalities, and outcomes of new-borns with 
respiratory disorders treated in a secondary-level 
hospital over a five-year period. 

Materials and Methods 

Study design and setting 

A retrospective observational study was conducted at 
the Department of Pediatrics, General Hospital Pula, 
a secondary-level hospital providing neonatal care.
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Study population 

The study included all new-borns hospitalized over a 
five-year period, who were diagnosed with one or 
more respiratory disorders during their hospital stay. 

Data collection 

Data were obtained from hospital medical records. 
Collected variables included sex, gestational age, 
birth weight, Apgar scores at 1 and 5 minutes, type of 
respiratory disorder, radiological and laboratory 
findings, applied therapeutic interventions (oxygen 
therapy, non-invasive ventilation, mechanical 
ventilation, pharmacological treatment), and length 
of hospitalization. 

Ethical considerations 

The study was approved by the Ethics Committee of 
General Hospital Pula. All data were anonymized 
prior to analysis. 

Statistical analysis 

Data were analysed using descriptive statistical 
methods. Categorical variables were presented as 
frequencies and percentages, while continuous 
variables were expressed as means and ranges. 

Results 

During the five-year study period, a total of 1,853 
newborns were hospitalized at the Department of 
Pediatrics, General Hospital Pula. Among them, 140 
newborns (7.6%) were diagnosed with one or more 
respiratory disorders and included in the analysis. 
Respiratory disorders therefore represented a 
relevant cause of neonatal morbidity requiring 
hospital care in this secondary-level institution. 

The basic demographic and clinical characteristics of 
the study population are presented in Table 1.  

 

Table 1. Demographic and clinical characteristics of newborns with respiratory disorders (N = 140) 

Characteristic Value 
Total hospitalized newborns (2015–2019) 1,853 
Newborns with respiratory disorders 140 (7.6%) 
Male sex 86 (61%) 
Female sex 54 (39%) 
Gestational age (weeks) 37 ± 3 (median 38; range 24–41) 
Birth weight (g) 3088.5 ± 749.2 (median 3210; range 1010–4350) 
Apgar score at 1 min 8.1 ± 2.5 
Apgar score at 5 min 8.9 ± 1.6 

Values are presented as mean ± SD, median (range), or number (%) 

Male new-borns predominated, accounting for 61% 
of cases. The majority of affected infants were born at 
term, with a mean gestational age of 37 ± 3 weeks. 
Birth weight was generally appropriate for 
gestational age, with a mean birth weight of 3088.5 ± 
749.2 g. Apgar scores at 1 and 5 minutes were overall 
satisfactory, indicating adequate initial postnatal 
adaptation in most new-borns, although lower scores 
were observed in cases with more severe respiratory 
compromise. 

The distribution of respiratory disorders is shown in 
Table 2. Respiratory distress syndrome was the most 
frequently diagnosed condition, accounting for 40%  

of cases, followed by transient tachypnea of the new-
born (21%). Other causes of respiratory distress 
included prematurity-related respiratory disorders, 
perinatal asphyxia, and perinatal infection. Less 
frequent diagnoses comprised meconium aspiration 
syndrome, pneumothorax, neonatal abstinence 
syndrome, and congenital pneumonia. Diagnostic 
evaluation included chest radiography in the majority 
of new-borns and was used to support clinical 
assessment and confirm the underlying cause of 
respiratory distress. Laboratory investigations were 
performed as part of routine clinical care, primarily 
to assess inflammatory markers and exclude 
infectious etiologies, and were consistent with the 
established diagnoses. 
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Table 2. Distribution of respiratory disorders 

Diagnosis Number (%) 
Respiratory distress syndrome 56 (40%) 
Transient tachypnea of the newborn 
(TTN) 

30 (21%) 

Prematurity-related respiratory 
disorder 

23 (16%) 

Perinatal asphyxia 15 (11%) 
Perinatal infection 10 (7%) 
Meconium aspiration syndrome 3 (2%) 
Pneumothorax 1 (1%) 
Neonatal abstinence syndrome 1 (1%) 
Congenital pneumonia 1 (1%) 

TTN – transient tachypnea of the newborn 

Treatment modalities and outcomes are summarized 
in Table 3. Most newborns required supplemental 
oxygen therapy (92%) as the primary form of 
respiratory support. A more severe clinical course 
was observed predominantly among preterm infants. 
Non-invasive respiratory support was used in a 
subset of patients, while invasive mechanical 
ventilation and transfer to a tertiary center were 
required in only a limited proportion of cases (9%). 
The mean duration of oxygen therapy was 2.1 ± 0.9 
days. Length of hospitalization varied according to 
the severity and etiology of respiratory disorder, with 
a mean hospital stay of 8.5 ± 7.1 days (median 7 days; 
range 1–34 days). 

Table 3. Treatment modalities and outcomes 

Treatment modality / 
outcome 

Number (%) 

Oxygen therapy 129 (92%) 
Incubator / babytherm care 137 (98%) 
Intubation 46 (33%) 
Exogenous surfactant therapy 39 (28%) 
Mechanical ventilation with 
transfer to tertiary center 

13 (9%) 

Mean duration of oxygen 
therapy (days) 

2.1 ± 0.9 

Length of hospitalization 
(days) 

8.5 ± 7.1 (median 7; 
range 1–34) 

Values are presented as mean ± SD, median (range), or 
number (%) 

Discussion 

The present study demonstrates that respiratory 
disorders account for a substantial proportion of 
neonatal hospitalizations in a secondary-level 

hospital setting, affecting 7.6% of all hospitalized 
new-borns during the five-year study period. This 
finding is consistent with previously published data 
reporting neonatal respiratory morbidity rates 
between 5% and 10% in comparable healthcare 
settings [1, 3,5,6, 11, 12]. 

Respiratory distress syndrome was the most 
frequently diagnosed condition in this cohort, 
reflecting the inclusion of preterm and late preterm 
infants requiring respiratory support, as reported in 
other neonatal epidemiological studies [1,5,7]. 
Transient tachypnea of the newborn was also 
common, particularly among term infants, which is in 
line with previous studies identifying TTN as a 
leading cause of early neonatal respiratory distress 
[2,4,7]. 

New-borns with respiratory distress syndrome and 
neonatal pneumonia required more intensive 
respiratory support and longer hospitalization, 
emphasizing the clinical relevance of early diagnosis 
and timely intervention [1,3,6]. Advances in non-
invasive respiratory support have significantly 
improved outcomes and reduced the need for 
invasive ventilation in this population [8,9]. 

Most new-borns in this cohort were successfully 
managed with conservative treatment and non-
invasive respiratory support. Only a small proportion 
required invasive mechanical ventilation and 
transfer to a tertiary center, indicating that 
secondary-level hospitals with adequately trained 
staff and appropriate equipment are capable of 
managing the majority of neonatal respiratory 
disorders safely and effectively [6-12]. 

The main limitations of this study include its 
retrospective design, single-centre setting, and lack of 
long-term follow-up data. In addition, potentially 
relevant perinatal risk factors such as mode of 
delivery or maternal comorbidities were not 
analysed. Despite these limitations, the study 
provides valuable insight into the epidemiology and 
management of neonatal respiratory disorders in a 
secondary-level hospital. 

Conclusion 

Respiratory disorders represent a common and 
clinically significant cause of neonatal hospitalization 
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in secondary-level hospitals. The results of this study 
show that the majority of newborns with respiratory 
disorders can be successfully managed with early 
recognition, appropriate diagnostic evaluation, and 
timely respiratory support within a secondary-level 
care setting, thereby reducing the need for transfer to 
tertiary centers. 

An important implication of these findings is the 
critical role of continuous education and training of 
healthcare professionals involved in neonatal care. In 
addition to physicians, the education of nursing staff 
plays a key role in the early identification of 
respiratory compromise, appropriate monitoring, 
and implementation of respiratory support 
measures. Well-trained neonatal nurses contribute 
substantially to patient safety, quality of care, and 
favorable clinical outcomes. 

Strengthening structured education programs and 
interdisciplinary collaboration between physicians 
and nursing staff is essential for maintaining high 
standards of neonatal respiratory care. Such an 
approach may further improve clinical outcomes, 
optimize resource utilization, and enhance the 
overall quality of care for newborns with respiratory 
disorders in secondary-level hospitals. 
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