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Every year, 4 million deaths are reported in the neonatal 
period (first 4 weeks of life), with India contributing to 
one-fourth of the total mortality burden. The World Health 

Organization stated that around 5.9 million children died under 
5 years of age in 2015 (16,000 deaths/day) [1]. According to the 
sample registration system statistical report 2016, the current 
neonatal mortality rate (NMR) in India is 24, ranging from 14 in 
urban to 27 in the rural areas [2].

Neonatal deaths are the highest contributors to infant and 
under-5 mortality rate. Approximately 75% of the neonatal deaths 
occur in the 1st week of life, with nearly 25% of them occurring 
within the first 24 h of life. Deaths occurring in neonatal intensive 
care units (NICUs) have a major influence on infant mortality. 
Understanding the causes of death in NICUs and the preventable 
factors associated with death has the potential to decrease infant 
mortality [3]. During recent years, there is decreasing trend 

in infant mortality (deaths in infants 1–12 months of age), but 
practically no change in NMR is evident. Preterm and low birth 
weight are at increased risk of morbidity and mortality [4].

NMR is one of the important and sensitive indicators of the 
availability, utilization, and effectiveness of the health services 
in the community. NMR reflects the quality of service available. 
The causes of neonatal deaths vary in different countries with the 
availability and quality of health care; therefore, understanding 
neonatal mortality in relation to these factors is crucial. Many 
costeffective interventions can avert neonatal mortality. Hence, 
this study was conducted to find out the neonatal mortality pattern 
and to identify primary causes of neonatal deaths in NICU of the 
rural hospital attached to the medical college.

MATERIALS AND METHODS

The present retrospective observational study was conducted 
in the NICU of a rural tertiary hospital of West India between 
January 1, 2012, and December 31, 2017. The inclusion criteria 
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were all newborns requiring neonatal care, who were born from 
January 1, 2012, to December 31, 2017, in the hospital. There 
were no exclusion criteria.

As it was a retrospective record-based study over a period of 6 
years, hence all the newborns admitted to NICU during that period 
were included for the study. Indoor admission papers of mothers 
and neonates were studied in detail. The necessary information such 
as labor notes, perinatal events, neonatal clinical examination, and 
treatment with clinical progress was collected. The birth statistics was 
obtained from the birth register in the labor ward. Since this was a 
retrospective study, the requirement of informed consent was waived.

Ethical approval was obtained from the Institutional Ethics 
Committee. The analysis of the data was done by descriptive 
statistics with percentages and proportions. Comparisons were 
done by “t-test” or Chi-square test and significant p<0.05.

RESULTS

There were a total of 6561 live births with 146 neonatal deaths 
during the study period. Year-wise total numbers of live births 
and neonatal deaths from 2012 to 2017 are shown in Figure 1. The 
X-axis shows the total number of live births and neonatal deaths 
and the Y-axis shows the years in ascending order. From 2012 to 
2017, there was a reduction in neonatal deaths.

Sepsis was main cause of death during 2012 which has shown 
decline in subsequent years except in the year 2015. Death due 
to extreme prematurity showed an increasing trend from 2012 
to 2016, but there was better survival in extremely premature/
low birth weight babies in 2017. In the year 2017, death among 
premature babies was relatively less when compared to deaths in 
the previous years. Death among male neonates was more during 
the study period except in the year 2015.

We analyzed the deaths according to the birth weight, gender, 
gestational age, and appropriateness for age (Table 1). The smaller 
the babies at birth had higher risk of death. During the period of 
analysis, the total number of male neonatal deaths outnumbered 
the female deaths.

Sepsis was main cause of mortality (Table  2), which was 
followed by extreme prematurity, hyaline membrane disease, 

meconium aspiration syndrome, perinatal asphyxia, and 
congenital anomalies.

Maximum deaths occurred during early neonatal period and 
more than one-third died within the first 24 h of birth (Table 3).

DISCUSSION

The NMR for the year 2017 was 16.6/1000 live births. Malik 
et al. reported it as 26.66% in Bhopal [5], while in Gandhinagar 
9.42% by Modi et al. [6], in Mandya 7.16% by Sridhar et al. [7], 
13.77% in Guwahati by Saharia et al. [8], and 23.40% in Patna 
by Ranjan and Singh [9]. Death rate in this study was much 
lower than that observed in a study done from a tribal area of 
Maharashtra [10].

Irrespective of the gestational age, male neonates have higher 
global biological risk of death than female neonates [11]. The 
same pattern was observed in our study cohort as the majority 
(61%) of neonates who died were male. Similar observation has 
been reported in the previous studies [12].

The risk of death is greatest on the 1st day of life for a liveborn 
neonate. Globally, the proportion of deaths during the 1st day 
and week of life is consistent across the different regions and 
economical settings [11,12]. In our study, the percentage of early 
neonatal deaths was 59.6% with more than one-third of them 
occurring during the first 24 h.

Gestational age had inverse relation with early neonatal 
mortality in the present study. Preterm babies contributed 78.2% 
of early neonatal deaths. Results in the present study are in 
concurrence with the study by Pradeep et al. who observed 78% 
of early neonatal deaths in preterm babies [13].

There was an inverse relationship between birth weight and 
early neonatal deaths. Preterm small for gestational age babies 
contributed more to early neonatal deaths [14]. Prematurity and 
birth weight are important factors in determining survival of 
neonates in NICU, as in the present study, preterm neonates had 
roughly twice the risk of mortality compared with term neonates. 
In this study, assisted and operative deliveries were risk factors 
for neonatal death. This was a comparable result with a study 
conducted by Yirgu et al. revealed that spontaneous vaginal 
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Figure 1: Total numbers of live births and neonatal deaths from year 2012 to 2017
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delivery is a protective factor for neonatal death than cesarean 
delivery [15].

Identification of causes of deaths is a guide to implement 
strategies to minimize the preventable neonatal deaths and to 
reduce the overall infant mortality. The most common cause 
of neonatal death in our study group was septicemia (26.7%) 
followed by extreme prematurity (21.2%). In 2012, globally, 36% 
of neonatal deaths were due to prematurity, 23% were due to birth 
asphyxia, and 23% were due to sepsis [13]. However, there are 
variations between countries. Pandya et al. have reported that 
sepsis contributed maximally to the mortality [16]. Similarly, the 
study report by the Indian Council of Medical Research also states 
sepsis to be the major cause of neonatal death [17]. The other 
leading causes of neonatal deaths in our study were respiratory 
distress syndrome, meconium aspiration, birth asphyxia, and 
congenital malformations. The variation was noted over the years. 
The most common congenital malformation was congenital heart 
disease.

The proportion of neonatal mortality in our institution has 
decreased from 2012 to 2017. The reasons for the improvement 
were multifactorial. In our setting, the use of advanced ventilation 
strategies, strict infection control measures, improvement in 
knowledge, skills, and experience in managing preterm neonates, 
high numbers of resuscitation workshops held over the past years 
for medical and nursing staff, and compulsory resuscitation 
workshops for pre-interns could have contributed to this success. 
Thus, to accomplish the sustainable development goal of reducing 
the low birth weight deliveries by 30% by 2025, strengthening 
and implementation of good obstetric care is of paramount 
importance.

Considering the results of the previous years, strengthening 
the obstetric, perinatal, and neonatal care, minimizing perinatal 
and nosocomial infections, and strengthening the knowledge and 
practical skills of neonatal resuscitation in midwives, nurses, 
and medical officers are of paramount importance to reduce 
prematurity, asphyxia, and sepsis-related deaths. Considering 
the significant contribution of congenital abnormalities toward 
neonatal deaths, routine antenatal ultrasound with referral 
for anomaly scan when indicated should be incorporated into 
national obstetric guidelines. Addressing preterm birth is the most 
vital aspect to accelerate the progress and to achieve the national, 
targets, as many deaths are due to direct complications of extreme 
prematurity.

The findings of the current study should be deduced keeping in 
view the subsequent limitations. As it was a hospital-based study 
and as most of the patients had a low socioeconomic status, the 
results of this study may not give representativeness of the true 
disease burden which is prevalent in the community. Maternal 
details were not studied in the present study. Authors were unable 
to diagnose inborn errors of metabolism and establish echo 
confirmed diagnosis of congenital heart diseases due to lack of 
diagnostic facilities.

CONCLUSIONS

Neonatal death proportions have shown a downward trend 
during the study period, with marginal increase in 2017, 
which may be because of congenital malformations and 
perinatal asphyxia. Prevention of premature delivery, proper 
management of very low birth weight babies, and early 
detection and appropriate management of septicemia/perinatal 
hypoxia have become important interventional strategies in 
reducing neonatal deaths.
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