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Abstract: 
Background: The length of hospital stay (LoHS) in a neonatal intensive care unit (NICU) is an important 
surrogate marker of neonatal morbidity, clinical complexity, and resource utilization. Identifying the determinants 
of prolonged NICU stay is essential for improving care quality, planning resources, and reducing healthcare costs, 
particularly in resource-limited settings.  
Objectives: To identify the clinical, demographic, and perinatal determinants of length of hospital stay among 
neonates admitted to the NICU of a tertiary care hospital.  
Methods: This observational study was conducted over a period of 12 months at the NICU of a tertiary care 
teaching hospital in Gujarat. A total of 320 neonates meeting inclusion criteria were enrolled. Detailed perinatal, 
demographic, and clinical data were collected. Prolonged LoHS was defined as hospital stay beyond the 75th 
percentile of the study sample. Univariate and multivariate logistic regression analyses were used to identify 
independent determinants of prolonged LoHS.  
Results: The mean LoHS was 8.4 ± 6.2 days (range 1–52 days). Prolonged LoHS (>14 days) was observed in 
28.4% of neonates. On multivariate analysis, significant independent determinants of prolonged LoHS included: 
low birth weight (LBW) (<2500 g) (aOR 3.21; 95% CI 1.87–5.51, p<0.001), prematurity (gestational age <37 
weeks) (aOR 2.94; 95% CI 1.72–5.03, p<0.001), neonatal sepsis (aOR 4.12; 95% CI 2.30–7.38, p<0.001), 
respiratory distress syndrome (RDS) (aOR 2.68; 95% CI 1.41–5.09, p=0.003), requirement of mechanical 
ventilation (aOR 3.56; 95% CI 1.89–6.71, p<0.001), outborn status (aOR 1.89; 95% CI 1.12–3.19, p=0.017), and 
late initiation of enteral feeding (aOR 2.45; 95% CI 1.33–4.52, p=0.004).  
Conclusions: LBW, prematurity, neonatal sepsis, RDS, mechanical ventilation, outborn status, and delayed 
enteral feeding are the major determinants of prolonged NICU stay. Targeted interventions to prevent and 
promptly treat these conditions may substantially reduce NICU LOHS and improve resource utilization. 
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Introduction

The neonatal period — the first 28 days of life — is 
the most vulnerable phase of human existence, with 
the highest risk of morbidity and mortality 
concentrated in this window. [1] Neonatal intensive 
care units (NICUs) serve as the primary setting for 
the management of sick and high-risk newborns, 
providing advanced monitoring, respiratory support, 
nutrition, and pharmacotherapy. The length of 
hospital stay (LoHS) in the NICU is a composite 
outcome that reflects the biological complexity of 
the neonate's illness, the effectiveness of clinical 
management, and the efficiency of the healthcare 
system. [2]  

Prolonged NICU stay is associated with multiple 
adverse consequences, including increased exposure 
to nosocomial infections, parental anxiety and 
bonding difficulties, higher healthcare expenditures, 
and bed unavailability for other critically ill 
neonates. [3] In tertiary care facilities in India, where 
NICUs are frequently stretched beyond capacity, 
understanding the determinants of LoHS is both a 
clinical and a public health priority. [4] 

Several studies from high-income countries have 
established key predictors of prolonged NICU 
LoHS, including gestational age, birth weight, 
sepsis, respiratory distress syndrome (RDS), 
necrotizing enterocolitis (NEC), and 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Parmar et al.                               International Journal of Current Pharmaceutical Review and Research  

265   

bronchopulmonary dysplasia. [5–7] A systematic 
review published in Frontiers in Pediatrics (2023) 
identified birth weight, gestational age, sepsis, NEC, 
bronchopulmonary dysplasia, and retinopathy of 
prematurity as the most critical risk factors for 
prolonged NICU LoHS. Similar findings have 
emerged from studies in low- and middle-income 
countries (LMICs), though contextual factors such 
as referral patterns, outborn status, and nutritional 
support practices may vary considerably. [8] 

From Gujarat, studies on NICU morbidity and 
mortality patterns have reported that RDS, 
meconium aspiration syndrome (MAS), neonatal 
sepsis, hyperbilirubinemia, and hypoxic-ischemic 
encephalopathy (HIE) are the predominant causes of 
admission, and that low birth weight and prematurity 
drive higher mortality. However, data specifically 
examining determinants of LoHS from Gujarat 
remain limited, leaving a gap that prevents local 
policy formulation. [9] 

The present study was therefore undertaken to 
determine the clinical, perinatal, and demographic 
predictors of LoHS among neonates admitted to the 
NICU of a tertiary care hospital in Gujarat, with the 
intent of generating locally applicable evidence to 
guide NICU resource planning and clinical quality 
improvement. 

Methodology 

Study Design and Setting: This was an 
observational study conducted in the NICU of a 
tertiary care teaching hospital in Gujarat over a 
period of 12 months (January 2024 to December 
2024). The NICU is a Level III unit with 20 beds, 
providing full neonatal intensive care including 
mechanical ventilation, total parenteral nutrition 
(TPN), phototherapy, and surgical consultation. 

Study Population: All neonates (age 0–28 days) 
admitted to the NICU during the study period were 
eligible for inclusion. Neonates who were admitted 
only for observation and discharged within 24 hours, 
those with major congenital anomalies incompatible 
with life, those who died within 48 hours of 
admission, and neonates who were transferred out to 
another facility were excluded from the study. 

Sample Size: Based on a previous study reporting a 
mean NICU LoHS of 7 days with a standard 
deviation of 6.5 days, and assuming a 10% precision 
and 95% confidence interval, the minimum required 
sample size was calculated to be 300. Accounting 
for a 10% dropout/exclusion, a total of 320 neonates 
were enrolled. [10]  

Data Collection: After obtaining written informed 
consent from parents/guardians and ethical 
clearance from the Institutional Ethics Committee, a 
pre-designed and pre-tested proforma was used to 
collect the following data: 

• Demographic data: Date of birth, sex, birth 
weight, gestational age, inborn/outborn status 

• Maternal data: Age, parity, mode of delivery, 
antenatal care, premature rupture of membranes 
(PROM), gestational diabetes, pregnancy-
induced hypertension (PIH) 

• Neonatal clinical data: Apgar score at 1 and 5 
minutes, need for resuscitation at birth, primary 
diagnosis, co-morbidities, requirement for 
mechanical ventilation, CPAP, inotropes, TPN, 
blood transfusion, and phototherapy 

• Laboratory data: Complete blood count 
(CBC), C-reactive protein (CRP), blood culture, 
serum bilirubin, blood gas analysis 

• Nutritional data: Day of initiation of enteral 
feeding, day of achievement of full enteral 
feeds, type of feeding 

• Outcome: LoHS in days, discharge status 
(recovered, against medical advice, death) 

Definitions 

• Prolonged LoHS: Defined as a hospital stay 
exceeding 14 days, consistent with the 75th 
percentile in the study sample. [11] 

• Low birth weight (LBW): Birth weight <2500 
g 

• Very low birth weight (VLBW): Birth weight 
<1500 g 

• Preterm: Gestational age <37 completed weeks 

• Neonatal sepsis: Clinical signs of infection 
with positive blood culture, or clinical sepsis 
treated with antibiotics as per NNF India 
guidelines 

• RDS: Diagnosis based on clinical features and 
chest X-ray findings (ground-glass opacity, air 
bronchograms) in a preterm neonate 

• Birth asphyxia/HIE: As per standard Sarnat 
staging criteria 

Statistical Analysis: Data were entered into 
Microsoft Excel and analyzed using SPSS version 
25.0 and jamovi. Continuous variables were 
expressed as mean ± standard deviation (SD) or 
median (interquartile range, IQR) as appropriate. 
Categorical variables were expressed as frequencies 
and percentages. Univariate analysis was performed 
using chi-square test and unpaired t-test. Variables 
with p<0.2 on univariate analysis were included in a 
multivariate binary logistic regression model to 
identify independent predictors of prolonged LoHS 
(>14 days). Adjusted odds ratios (aOR) with 95% 
confidence intervals (CI) were computed. A p-value 
of <0.05 was considered statistically significant. 
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Results 

Baseline Characteristics: A total of 320 neonates 
were enrolled during the study period. The male-to-
female ratio was 1.4:1 (187 males, 133 females). 
Mean gestational age was 35.6 ± 3.1 weeks; 48.4% 
(n=155) were preterm (<37 weeks). Mean birth 
weight was 2,248 ± 680 g; 58.1% (n=186) were 
LBW (<2500 g) and 19.4% (n=62) were VLBW 
(<1500 g). A total of 201 (62.8%) neonates were 
inborn and 119 (37.2%) were outborn (referred from 
peripheral facilities). This pattern is consistent with 
data reported from Gujarat tertiary centers.   

Morbidity Profile: The leading causes of NICU 
admission were neonatal sepsis (36.6%, n=117), 
followed by RDS (22.2%, n=71), birth 
asphyxia/HIE (16.3%, n=52), neonatal 
hyperbilirubinemia (12.5%, n=40), MAS (5.9%, 
n=19), and others (6.5%, n=21). This admission 
profile is consistent with data reported from other 

tertiary NICUs in India, where neonatal sepsis, 
prematurity, and birth asphyxia dominate the 
admission spectrum.  

Length of Hospital Stay: The mean LoHS was 8.4 
± 6.2 days (median 7 days, range 1–52 days). A total 
of 91 neonates (28.4%) had prolonged LoHS (>14 
days). The mean hospital stay for neonatal sepsis 
cases was 14.3 ± 8.1 days compared to 5.0 ± 3.2 days 
in non-sepsis cases (p<0.001), which is in 
concordance with published literature showing a 
nearly threefold increase in LoHS in sepsis neonates. 
Neonates on mechanical ventilation had a 
significantly higher mean LoHS (18.7 ± 9.3 days) 
compared to those not ventilated (6.1 ± 3.8 days, 
p<0.001).  

Univariate Analysis: The following variables were 
significantly associated with prolonged LoHS (>14 
days) on univariate analysis:

  
Variable Prolonged LOHS (n=91) Normal LOHS (n=229) p-value 
Preterm (<37 wks) 76 (83.5%) 79 (34.5%) <0.001 
LBW (<2500 g) 72 (79.1%) 114 (49.8%) <0.001 
VLBW (<1500 g) 38 (41.8%) 24 (10.5%) <0.001 
Neonatal sepsis 64 (70.3%) 53 (23.1%) <0.001 
RDS 47 (51.6%) 24 (10.5%) <0.001 
Mechanical ventilation 49 (53.8%) 21 (9.2%) <0.001 
Outborn status 46 (50.5%) 73 (31.9%) 0.002 
Late enteral feeding (>72 h) 58 (63.7%) 61 (26.6%) <0.001 
Positive blood culture 38 (41.8%) 19 (8.3%) <0.001 
PROM (>18 hours) 31 (34.1%) 42 (18.3%) 0.004 

 
Multivariate Analysis: On multivariate binary 
logistic regression, the following variables emerged 

as independent and statistically significant 
determinants of prolonged LoHS.

 
Determinant aOR 95% CI p-value 
Neonatal sepsis 4.12 2.30–7.38 <0.001 
Mechanical ventilation 3.56 1.89–6.71 <0.001 
LBW (<2500 g) 3.21 1.87–5.51 <0.001 
Prematurity (<37 weeks) 2.94 1.72–5.03 <0.001 
Late enteral feeding 2.45 1.33–4.52 0.004 
RDS 2.68 1.41–5.09 0.003 
Outborn status 1.89 1.12–3.19 0.017 

 
The Nagelkerke R² of the final model was 0.62, 
indicating that the model explained approximately 
62% of the variance in prolonged LOHS. The 
Hosmer-Lemeshow goodness-of-fit test was non-
significant (p=0.43), suggesting a good model fit. 

Outcomes 

Of the 320 enrolled neonates, 289 (90.3%) were 
discharged after recovery, 14 (4.4%) died, 11 (3.4%) 
left against medical advice (LAMA), and 6 (1.9%) 
were transferred. Mortality was significantly higher 
in the prolonged LoHS group (9/91, 9.9%) 
compared to the normal LoHS group (5/229, 2.2%, 
p=0.009). 

Discussion 

This prospective study from a tertiary NICU in 
Gujarat examined the determinants of length of 
hospital stay in 320 admitted neonates over one year. 
The mean LoHS of 8.4 days is comparable to 
findings from other Indian tertiary NICUs; 
Sahiledengle et al. reported a median LoHS of 7 
days among NICU patients in their prospective 
study, and an Indian study reported a mean LoHS of 
7 days across a large cohort of 3,902 neonates. [8] 

Neonatal sepsis was the strongest independent 
predictor of prolonged LoHS (aOR 4.12), consistent 
with a study from a tertiary care hospital reporting a 
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mean stay of 29.0 ± 18.5 days in sepsis cases versus 
5.0 ± 3.2 days in non-sepsis cases. Sepsis 
necessitates prolonged antibiotic courses, nutritional 
support, management of complications such as 
disseminated intravascular coagulation (DIC), and 
frequent invasive procedures, all of which prolong 
stay. Nosocomial infections, particularly common in 
VLBW neonates undergoing invasive procedures, 
further compound the LoHS burden. [12] 

Prematurity and LBW were closely interlinked 
determinants, as expected. A study specifically 
examining very-low-birth-weight (VLBW) preterm 
neonates reported that gestational age, type of 
management, and presence of complications were 
the most significant predictors of LoHS, with a 
median stay of 24 days in that cohort. Among 
preterm neonates, physiologic immaturity of 
multiple organ systems — particularly the lungs, 
gastrointestinal tract, and immune system — 
mandates extended NICU care. Consistent with this, 
a systematic review in Frontiers in Pediatrics 
confirmed gestational age and birth weight as among 
the most critical determinants of NICU LoHS 
globally. [4] 

Mechanical ventilation emerged as a highly 
significant predictor (aOR 3.56). Ventilated 
neonates are by definition critically ill and require 
more intensive monitoring, frequent blood gas 
analyses, sedation, and post-extubation respiratory 
support before discharge criteria can be achieved. 
This finding resonates with data from an Indian 
study where the use of mechanical ventilation and 
inotropes was independently associated with poor 
outcomes including prolonged stay. [13]  

Respiratory distress syndrome independently 
prolonged LoHS (aOR 2.68). RDS predominantly 
affects preterm neonates and requires surfactant 
therapy, respiratory support, and careful fluid and 
nutritional management. The burden of RDS on 
NICU LoHS has been consistently documented in 
Indian tertiary centers, where RDS is among the top 
three causes of both admissions and mortality. [14]  

Delayed enteral feeding initiation (beyond 72 hours) 
was an independent determinant of prolonged LoHS 
(aOR 2.45). This finding aligns with studies on 
VLBW infants that demonstrated associations 
between late feeding initiation and longer NICU 
stay. Trophic feeding, even in very small volumes, 
promotes gut maturation, reduces bacterial 
translocation, and shortens the duration of TPN 
dependency, all of which contribute to earlier 
discharge. A study on VLBW premature neonates 
reported that days to initiate trophic feeding and 
enteral intolerance were among the most important 
factors affecting NICU duration. [15] 

Outborn status was independently associated with 
prolonged LoHS (aOR 1.89). Outborn neonates 

often arrive after a delay, in a more deteriorated 
clinical state, having received variable initial 
management at peripheral facilities. This increased 
severity at admission translates to longer treatment 
duration. Additionally, outborn VLBW neonates are 
more likely to have received suboptimal thermal 
care and resuscitation, predisposing them to sepsis 
and metabolic complications. Data from Gujarat 
confirm that outborn neonates had significantly 
higher mortality rates compared to inborn neonates. 
[9]  

Positive blood culture was significant on univariate 
analysis and corroborates the sepsis findings; 
confirmed bacteremia, requiring pathogen-directed 
prolonged antibiotic therapy, results in particularly 
extended stays. A Polish cohort demonstrated that 
infected neonates had LoHS twice that of uninfected 
neonates. Comparable findings in our population 
highlight that prevention of neonatal sepsis — 
through strict hand hygiene, aseptic technique for 
line insertion, early breast milk feeding, and 
antibiotic stewardship — is a key strategy to reduce 
LoHS. [4]  

The proportion of neonates with prolonged LoHS 
(28.4%) is consistent with published literature. A 
large North Indian NICU study found 75th 
percentile LoHS to be 14 days in a Level III NICU 
cohort. Our study reaffirms that the determinants of 
prolonged LoHS are consistent across Indian 
settings, despite geographic and institutional 
differences, providing external validity to our 
findings. [11]  

Limitations: This study was conducted at a single 
tertiary care center in Gujarat and may not represent 
community-level NICU data. The study enrolled 
neonates over one year, and seasonal variations in 
morbidity (e.g., increased sepsis in monsoon 
months) may have influenced results. 
Socioeconomic data and maternal education levels, 
which may independently affect LoHS through 
compliance and decision-making, were not fully 
analyzed. The definition of prolonged LoHS was 
based on the study sample's 75th percentile; future 
studies may use standardized cutoffs for 
comparability. 

Conclusions 

Neonatal sepsis, requirement of mechanical 
ventilation, low birth weight, prematurity, 
respiratory distress syndrome, late enteral feeding 
initiation, and outborn status are independent 
determinants of prolonged length of hospital stay in 
NICU patients at a tertiary care center in Gujarat. 
These findings have actionable implications: 
strengthening antenatal care to reduce preterm births 
and LBW, implementing robust infection control 
bundles to prevent sepsis, promoting early trophic 
feeding protocols, and improving pre-transport 
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stabilization of outborn neonates are priority 
interventions. Locally derived data such as these are 
critical to formulate context-specific NICU quality 
improvement programs in the Gujarat region. 
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