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ABSTRACT

Objectives: The objective of this study was to evaluate the performance of a secondary-level neonatal intensive care unit (NICU).

Methods: A total of 336 neonates were enrolled in the study. Their clinical profiles at admission and final outcomes were recorded in a predesigned 
pro forma.

Results: Hyperbilirubinemia, sepsis, and perinatal asphyxia were the most common reasons for admission. Eighty-five percentage of the neonates 
could be managed in secondary-level newborn unit with comparable mortality and mortality to a tertiary-level newborn care unit.

Conclusion: Strengthening of secondary newborn care units is a viable option that will help to decrease the burden of tertiary-level NICUs.
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INTRODUCTION

As of 2015, in India, the neonatal mortality rate is 28/1000 live 
births [1]. The 2030 Agenda for Sustainable development (WHO) calls 
for reduction in neonatal mortality to 12/1000 live births by 2030 [2]. 
Most term neonates can be managed at home under the guidance and 
supervision of mother or health-care professional. On the other hand, 
low birth weight and preterm neonates are fragile and vulnerable 
and they demand high level of skills and technology in a special care 
nursery or neonatal intensive care unit (NICU) for their intact survival. 
Apart from high mortality, many avoidable disabilities such as cerebral 
palsy, mental subnormality, learning disabilities, and recurrent seizures 
have their origin in perinatal period [3,4]. It is encouraging to note 
that neonates with a birth weight of 1 kg had a mortality of 95% in 
1960 and now have 95% chances of survival. In India where a large 
number of deliveries are non-institutional, secondary- and community-
level hospitals form important pillars of health-care delivery. The 
data from secondary-level newborn care units are sparse, and most 
of the data on neonatal mortality and morbidity are from tertiary-
level care centers [5-7]. The purpose of this study was to evaluate the 
performance of a secondary-level hospital and stress the importance of 
neonatal care at this level.

METHODS

This study was carried out at LD Hospital which is an associated hospital 
of Government Medical College Srinagar and the main maternity care 
hospital in the state of Jammu and Kashmir. The hospital has a neonatal 
care unit attached to it that can be compared to a secondary-level NICU. 
At the time of study, it was a 25-bedded nursery cum NICU with 15 
radiant warmers, 3 phototherapy units, 15 infant trolleys, 4 ventilators, 
and central oxygen supply. However, these ventilators were less often 
used due to lack of adequately trained personnel present round the 
clock. One consultant (pediatrician), one senior resident (MD/DCH 
Pediatrics), 4 junior residents (MBBS), 4 nurses, and two nursing 
orderlies would be present during the day duty. One postgraduate 
student, 2 junior residents, 3 nurses, and 2 nursing orderlies would 

be present during the night shifts. A consult would be on call round 
the clock. There were round-the-clock facilities for emergency X-ray 
and basic laboratory investigations. The study was commenced after 
obtaining clearance from hospital’s ethical committee and written 
informed consent from one of the parents or the guardian.

Guidelines followed in the NICU
1. Only inborn neonates were admitted as per hospital policy.
2. Preterm neonates <32 weeks, birth weight <1200 g, preterm with 

severe respiratory distress syndrome, stage 2 and 3 hypoxic-ischemic 
encephalopathy, cyanotic congenital heart diseases, and other serious 
congenital malformations were referred to higher centers whenever 
possible.

3. Neonates between 1200 g and 1500 g and stable were managed as 
per standardized protocol. Unstable neonates were referred to higher 
centers.
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Table 1: Demography and other baseline characteristics

Attribute n (%)
Sex

Male 200 (59.5)
Female 136 (40.5)

Residence
Rural 202 (60.1)
Urban 92 (39.9)

Place of delivery
Home delivery 0
Hospital delivery 336 (100)

Birth weight
AGA 220 (65.5)
SGA 116 (35.5)

Gestational age (weeks)
<32 8 (2.4)
32–34 88 (26.2)
>34 240 (71.4)

AGA: Appropriate for gestational age, SGA: Small for gestational age
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4. Stable neonates more than 1500 g and 34 weeks were generally 
kept with mother if there was no associated morbidity or high risk 
for neonatal sepsis. They were started on breast feeds or expressed 
breast milk by katori/spoon under medical supervision and were 
monitored for feeding difficulty, respiratory distress, jaundice, and 
cyanosis for 48-72 hrs. Neonates who would behave abnormally 
would be shifted to the NICU.

RESULTS

Demographic and other baseline characteristics are shown in Table 1. 
Clinical profile and outcome of neonates are shown in Table 2.

DISCUSSION

A total of 336 neonates were admitted during the study period. 
Ninety-six (28.6%) neonates were early preterm (<34 weeks) and 
240 (71.4%) were late preterm and term. Out of these, 244 (72.6%) 
survived, 44 (13.1%) died, and 48 (14.3%) were transferred to higher 
centers. As many as 35.5% of neonates were small for gestational 
age. Hyperbilirubinemia (23.2), perinatal asphyxia (14.8), and sepsis 
(9.5) were the major reasons for admission. Shah et al. [8] reported 
in their study that the share of preterm in neonatal admission was as 
high as 24 (Table 1). Modi and Kirubakaran [9] reported suspected 
sepsis (23.7%), low Apgar score (5.3%), preterm delivery (14.2%), and 
jaundice (13.4%) as the major reasons for admission.

Our study highlights that as many as 85% of neonates can be managed at 
secondary level with a survival of 72.6% (Table 2). This is in conformity 
with the study conducted by Garg et al. [10]. In their study, the overall 
survival rate was 65%. Forty-two (25%) neonates expired and 5.4% were 
referred to higher centers. Shah et al. [8] reported an overall mortality of 
20.2% during hospital stay. Bose et al. [11] also reported similar findings. 
Of the 175 neonates, 6 expired, 2 were discharged against medical advice, 
and 8 were transferred to the nursery in the tertiary hospital.

There was an appreciable difference in urban and rural mortality rates 
(Table 1). Mortality in rural population was 2 times than that of urban 
population. This may be due to poor antenatal care of rural women. 
This is in conformity with the National Family Health Survey 3 [12].

Mortality and morbidity profile was similar to those reported from 
tertiary care level centers. Modi and Kirubakaran [9] observed that all 
the neonates admitted to tertiary care level neonatal unit at CMC Vellore, 
there were 87 early neonatal deaths, 4% (49) of inborn admissions and 
18% (38) of out born admissions. Basnet and Shrestha [13] in their 
study at a tertiary care level hospital also observed neonatal mortality 

ranges from 9.46 to 14.88 per 1000 live births per year. Ahmed 
et al. [14] observed a mortality of 17%.

CONCLUSION

Strengthening of secondary level newborn care units is a viable option 
that will help to decrease the burden of tertiary level NICUs.
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Table 2: Clinical profile and outcome of neonates (n=336)

Attribute n (%)

Survived Expired Transferred to higher center
Preterm (<37 weeks) (n=96)

Preterm with hyaline membrane disease 2 (0.6) 10 (3) 24 (7.1)
Sepsis 14 (4.1) 10 (3)
Other morbidities 32 (9.5) 4 (1.2)

Term (>37 weeks) (n=240)
Perinatal asphyxia 50 (14.8) 11 (3.3) 24 (7.1)
Sepsis 32 (9.5) 7 (2)
Pneumonia 12 (3.5) 1 (0.3)
Hyperbilirubinemia 78 (23.2) -
Congenital heart disease 2 (0.6) 1 (0.3)
Hypoglycemia 6 (2.8) -
Other morbidities 16 (4.7) -

Total (n=336) 244 (72.6) 44 (13.1) 48 (14.3)
Geography (n=336)

Urban 77 (22.9) 15 (4.5) 13 (3.9)
Rural 167 (49.7) 29 (8.6) 35 (10.4)


