
e-ISSN: 0976-822X, p-ISSN:2961-6042 

Available online on http://www.ijcpr.com/ 
 

International Journal of Current Pharmaceutical Review and Research 2025; 17(10); 850-857 

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

850 

Original Research Article 

Epidemiological Study of Early Neonatal Death at Eastern India 
Tarun Kumar Samanta1, Subrata Sarkar2, Satarupa Mukherjee3, Nabendu 

Chaudhuri4, Sukanta Sen5 
1Assistant Professor, Department of Pediatrics, JIS School of Medical Science & Research, 51 South 

Nayabaz, G.I.P Colony, Domjur, Howrah, West Bengal, India 
2Assistant Professor, Department of Community Medicine, JIS School of Medical Science & Research, 51 

South Nayabaz, G.I.P Colony, Domjur, Howrah, West Bengal, India 
3Assistant Professor, Department of Pediatrics, ICARE Institute of Medical Sciences and Research, 

Banbishnupur, Purba Medinipur, Haldia, West Bengal, India. 
4Ex-Professor and Head, Department of Pediatrics, ICARE Institute of Medical Sciences and Research, 

Banbishnupur, Purba Medinipur, Haldia, West Bengal, India. 
5Professor and Head, Department of Pharmacology, ICARE Institute of Medical Sciences and Research, 

Banbishnupur, Purba Medinipur, Haldia, West Bengal, India. 
Received: 01-07-2025 / Revised: 15-08-2025 / Accepted: 21-09-2025 
Corresponding author: Dr. Satarupa Mukherjee  

Conflict of interest: Nil 
Abstract 
Background: Neonatal mortality significantly contributes to the higher incidence of under-five neonatal 
deaths globally. This study aimed to identify the risk factors of neonatal death at a tertiary care hospital in 
Eastern India. 
Methodology: Information regarding intrapartum events were sought for regarding place of delivery, person 
conducting labour, duration of labor, time of rupture of membrane, mode of delivery, single or multiple 
pregnancy and condition of liquor. In case of instrumental delivery, the indication and anesthesia were noted. 
Age, sex, date and time of birth, birth order, cry and colour at birth resuscitation done were recorded. Presenting 
complaints with their duration and age of onset of illness were noted like failure to cry and poor suckling after 
birth, convulsion, respiratory distress, lethargy. abdominal distension, yellowish discoloration of skin and 
mucous membrane, fever, vomiting, loose motion, umbilical discharge/bleeding, bleeding manifestation and 
pallor etc were noted.  
Results: The prospective study was conducted in 100 babies of which 50 babies are hospital delivery and 50 
babies are outside born. Male: female ratio was 60%-68%:32%-40%. About 70-72% babies are of low birth 
weight.  
Discussion: LBW and prematurity are important associated risk factor in birth asphyxia cases and this study 
showed 43-51% association of LBW with birth asphyxia. Of early neonatal deaths, 20-46% was of septicemia. 
The Babies born in Dai’s conduction have been observed more neonatal death (44%), where as in case of 
nurse’s or trained health care providers it was 36% and if delivery conducted by doctor it was only 10%.  
Conclusion: Prenatal care and hospital deliveries have been shown to significantly lower mortality rates, 
highlighting their importance for the safety of both mothers and newborns. 
Keywords: Low birth weight (LBW), prematurity, early neonatal death, Eastern India. 
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Introduction 

Early neonatal death is the death of a newborn 
within the first 7 days of life, with prematurity and 
low birth weight, birth asphyxia, and neonatal 
pneumonia being the primary causes in 
India. While progress has been made, India still 
accounts for a significant portion of these deaths, 
and disparities persist between urban and rural 
areas and different states. Addressing issues such as 
access to skilled birth attendants, emergency 
obstetric care, and socioeconomic factors like 

maternal health and poverty are crucial for further 
reducing these preventable deaths [1,2]. 
The neonatal period is the most vulnerable phase 
for the survival of children. In developing 
countries, neonatal mortality rate (NMR) continues 
to be a significant problem around the globe. 
According to World Health Organization (WHO) 
fact sheet, around 2.4 million neonates died 
globally during the newborn period in 2020 (World 
Health Organization, 2022). Neonatal death refers 
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to any deaths occurring in the first 28 completed 
days of life. Diverse causes contribute to neonatal 
deaths during the perinatal period (World Health 
Organization, 2006). It is essential to put enhanced 
efforts into improving child survival and achieving 
the target of sustainable development goal-3 (SDG) 
of 2030 to end preventable child deaths (Hug et al., 
2019) [3, 4].  

As per the Sample Registration System (SRS) 2018 
report, the neonatal mortality rate (NMR) and 
under-five mortality rate (U5MR) are 23 and 36 per 
1000 live births, respectively, which have sharply 
declined. Around 65 % of all under-five deaths 
occurs during the neonatal period (Ministry of 
Health and Family Welfare, 2022). If 
improvements in maternal and neonatal care are not 
made, it is predicted that 27.8 
million newborns will die globally between 2018 
and 2030 (Hug et al., 2019) [4,5, 6]. 

The Sustainable Development Goals (SDGs) of the 
United Nations include reducing mortality in the 
first 5 years to 25 deaths per 1000 live births and 
the first 28 days to 12 deaths per 1000 live births 
by 2030. Nearly 5 million children throughout the 
world died before their fifth birthday in 2021, with 
27% living in South Asia. India, with a rate of 42 
children younger than 5 years (under-5) deaths per 
1000 live births, accounts for 14% of the global 
burden of under-5 mortality. Meeting the global 
child mortality SDG target is therefore intrinsically 
tied to India’s success [6].  

Targeting reduction in mortality risk for children 
younger than 5 years requires a disaggregation by 
age. However, deaths during the first 7 days (early 
neonatal) and 8 to 28 days (late neonatal) are 
usually combined. Similarly, deaths occurring 
between the ages of 1 to 11 months (postneonatal) 
and 12 to 59 months (child) are also often 
conflated. This is problematic as the causes of 
death during different ages are distinct, 
necessitating different interventions at each stage of 
life. During the early-neonatal period, most deaths 
occur due to preterm birth complications or 
intrapartum-related events, whereas malnutrition 
and infections are the major causes of death during 
late-neonatal, postneonatal, or childhood 
periods. The mortality risk also varies across ages 
during early years [7,8]. 

The present study was conducted at Burdwan 
Medical College, West Bengal to know the causes 
of the early neonatal death as ascertained through 
retrospectively and which has been applied in the 
prospective study to help to give proper guide to 
mother’s health worker, nursery personnel and to 
provide better care of the newborn to decline the 
early neonatal mortality.  

 

Methodology 

In prospective study was done at Baby Nursery of 
Burdwan Medical College. West Bengal. All the 
babies admitted in the baby nursery inborn as well 
as in the special care neonatal unit out born in 
moribund condition has been followed 
meticulously starting from maternal history to 
newborn history and detailed clinical examination 
up to necessary investigation done. This 
prospective study has been done in the period of 
January- December 2006.  

Maternal age, parity, details of antenatal history 
e.g. LMP, EDD. Number and quality of antenatal 
check-up and tetanus immunization status were 
noted. Presence of any medical illness in the 
antenatal period like anemia, hypertension, 
jaundice, diabetes and fever in last 2 weeks of 
pregnancy were noted. Past medical records, 
antenatal cards and investigation reports were 
consulted when necessary. Information regarding 
intrapartum events were sought for regarding place 
of delivery, person conducting labour, duration of 
labor, time of rupture of membrane, mode of 
delivery, single or multiple pregnancy and 
condition of liquor. In case of instrumental 
delivery, the indication and anesthesia were noted.  

Age, sex, date and time of birth, birth order, cry 
and colour at birth resuscitation done were 
recorded. Presenting complaints with their duration 
and age of onset of illness were noted like failure to 
cry and poor suckling after birth, convulsion, 
respiratory distress, lethargy. abdominal distension, 
yellowish discoloration of skin and mucous 
membrane, fever, vomiting, loose motion, 
umbilical discharge/bleeding, bleeding 
manifestation and pallor etc were noted.  

A complete physical examination was done in each 
moribund baby at presentation and daily 
monitoring was done. It starts from body weight, 
length, HC, CC, AC, MAC, FL and gestational age 
determination clinically and through examination. 
State of alertness, color, temp of trunk and 
extremities and capillary refill time and cry were 
noted. CBC, CRP, ESR, blood c/s, capillary blood 
sugar, serum bilirubin and direct Coomb’s test were 
done and noted. Lumber puncture was done in 
suspected meningitis cases with proper precaution. 
Chest X-ray and abdominal X-ray was done when 
indicated, each of these babies were assessed daily 
and therapy was given accordingly.  

Results  

The prospective study has been carried out in the 
department of Pediatrics of Burdwan Medical 
College and Hospital, Bardhaman, West Bengal 
both inborn and outborn admitted in SNM ward in 
the year 2006 from January to December. All 
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babies were examined thoroughly and recorded data accordingly [Tables 1-12]. 

Table 1: Body weight and sex distribution amongst early neonatal death 
Body weight (gms) Number of 

Cases at 
Baby 
Nursery 

Number of 
Cases at 
SNM Ward 

Nos of 
Early 
Neonatal 
Death at 
Baby 
Nursery 

Nos of 
Early 
Neonatal 
Death at 
SNM 
Ward 

% 
at Baby 
Nursery 

% 
t SNM 
Ward 

<1000 gm 5 4 5 4 100 100 
1000-1499 22 10 13 5 60 50 
1500-1999 28 43 8 15 28 35 
2000-2499 45 60 9 18 20 30 
>2.5 Kg 100 40 15 8 15 20 
Sex       
Male 30 34 - - 60 68 
Female 20 16 - - 40 32 
 

Table 2: Mode of delivery amongst early neonatal death 
Mode of Delivery Number of Cases at 

Baby Nursery 
% 
at Baby Nursery 

Number of Cases 
at SNM Ward 

% 
At SNM Ward 

ND 34 68 40 80 
LUCS 10 20 5 10 
Breech 3 6 2 4 
Forceps 2 4 3 6 
Ventose 1 2 0 0 
 

Table 3: Antenatal check-up of mother (n=50) 
ANC Number of Cases at 

Baby Nursery 
% at Baby 
Nursery 

Number of Cases at 
SNM Ward 

% At SNM Ward 

Booked 24 48 20 40 
Unbooked 26 52 30 60 
 

Table 4: Type of pregnancy (n=50) 
Type of pregnancy Number of Cases at 

Baby Nursery 
% 
at Baby Nursery 

Number of Cases 
at SNM Ward 

% 
At SNM Ward 

Singleton 46 92 43 86 
Twin 4 8 7 14 
 

Table 5: Distribution of cases as per gestational age (n=50) 
Gestational Age Number of Cases at 

Baby Nursery 
% 
at Baby Nursery 

Number of Cases 
at SNM Ward 

% 
At SNM Ward 

28-31 wk 13 26 11 22 
32-36 wk 12 24 16 32 
37-40 wk 25 50 23 46 
> 40 wk 0 0 0 0 
 

Table 6: Age at the time of death (n=50) 
Age Number of Cases at 

Baby Nursery 
% 
at Baby Nursery 

Number of Cases 
at SNM Ward 

% 
At SNM Ward 

<12 hr 12 24 20 40 
12-24 hr 10 20 8 16 
2nd - 3rd day  17 34 20 40 
4th- 7th day  11 22 2 4 
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Table 7: Causes of early neonatal death (n=50) 
Cause of death Number of Cases at 

Baby Nursery 
% at Baby 
Nursery 

Number of Cases 
at SNM Ward 

% 
At SNM Ward 

Birth asphyxia 30 60 29 58 
Premarutity   16 32 19 38 
Septicemia  10 20 23 46 
RDS  2 4 0 0 
MAS 1 2 2 4 
Aspiration pneumonia  0 0 1 2 
Congenital anomaly  2 4 1 2 
CHD 1 2 1 2 
CNS anomaly  2 4 1 2 
 

Table 8: Association of important risk factor with birth asphyxia 
Risk factor Cases at Baby 

Nursery [n=28] 
% 
at Baby Nursery 

Cases at SNM 
Ward [n=31] 

% 
At SNM Ward 

LBW 13 43 14 51.7 
Preterm 8 26.6 9 31 
Septicemia  4 13.3 7 24 
Asp. Pneumonia 0 0 1 3.44 
 

Table 9: Association of important risk factor with septicemia 
Risk factor Cases at Baby 

Nursery [n=10] 
% 
at Baby Nursery 

Cases at SNM 
Ward [n=23] 

% 
At SNM Ward 

LBW 5 50 8 34.7 
Preterm 3 30 6 26 
Jaundice  5 50 3 13 
Meningitis 1 10 2 8.7 
NEC  0 0 2 8.7 
Pneumonia 1 10 1 4.4 
 

Table 10: Association of culture sensitivity with septicemia cases 
Cases Cases at Baby 

Nursery [n=10] 
% 
at Baby Nursery 

Cases at SNM 
Ward [n=23] 

% 
At SNM Ward 

Culture +ve 5 50 14 60.8 
Culture -ve 5 50 9 39.2 
 

Table 11: Correlation of early neonatal death with conduction of delivery in outborn babies 
Delivery conducted by Early Neonatal Death % 
Dai or traditional birth attendant (TBA) 22 44 
Nursing staff 18 36 
Doctor 10 10 
 

Table 12: Duration of hospital stay on the babies of early neonatal death 
Hospital 
stay 

Cases at Baby Nursery 
[n=50] 

% at Baby 
Nursery 

Cases at SNM Ward 
[n=50] 

% At SNM 
Ward 

< 24 hrs 21 42 30 60 
24-48 hrs  12  24 14 28 
>48 hrs  17 34 6 12 
 
Discussion 

In retrospective study, the sex distribution in baby 
nursery was 57.8% were male and 42% were 
female making a ratio of 100:72. So it was found 
that male babies suffer more from perinatal and 
neonatal complications. This is due to the 
immunological phenomenon of X-chromosome in 
male babies and they are more prone to be infected. 

The body-weight distribution amongst early 
neonatal death in baby nursery were as follows: 
ELBW-9.75%, VLBW-19.2%, LBW-70%. In SNM 
ward it was as follows: ELBW-4.8%, VLBW-
21.3%, LBW-68%. Both this observation clearly 
indicate that low birth weight is the prime factor for 
early neonatal death.  
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The ELBW babies are most vulnerable. His is 
similar to the observation of Gupta S et al, who 
found poor perinatal outcome on male babies. It 
also shown that babies with birth weight < 1000 g, 
severe grade of IVH, hyperglycemia, and RDS 
requiring surfactant therapy were the significant 
predictors of mortality among VLBW neonates. 
Both prediction models developed showed good 
prediction of mortality [9].  

Studies have shown that LBW is the key predictor 
for neonate and infant mortality [10]. They are 
more likely to develop congenintal heart anomalies 
and complications such as sepsis, respiratory 
distress syndrome and metabolic disturbances [11, 
12]. Higher the growth impairment, the higher the 
risk of childhood death. Conditions such as insulin 
resistance, dyslipidemia, and high blood pressure 
are intensely related to LBW, resulting in increased 
rates of cardiovascular, metabolic and renal 
diseases and henceforth adult chronic diseases. 
Research says that children with preterm births and 
LBW have resulted in developmental disabilities 
such as cerebral palsy, autism spectrum disorder 
and learning disability [13].  

Total 100 early neonatal deaths consisting of 50 in 
Baby Nursery and 50 in SNM ward died within 0-7 
days after birth have been studied. Male babies 
were 60% and 68% in Baby Nursery and SNM 
ward respectively. This is similar as in 
retrospective study.  The birth weight distributions 
in the above study amongst neonatal death were 
low birth weight babies are more than 70%.  Early 
neonatal detah in babies born of abnormal labour 
(LUCS, forceps, and breech delivery) 32% in Baby 
Nursery and 20% in SNM ward. This study shows 
there is 44% early neonatal death occurred within 
24 hrs of birth in baby nursery and 56% in SNM 
ward. Baseline survey of the five-site ICMR study 
on “Home based management of newborn and 
young infants” provides timeline of neonatal death- 
39.5% neonates died within 24 hrs of birth and 
56.4% within first 3 days of birth [14].  

A report published by UNICEF-WHO on LBW 
stated the prevalence as 26.4% in Southern Asia 
which was five times higher than Eastern Asia 
5.1% in 2015. Member States of the World Health 
Assembly (WHA) 65th session employed the goal 
of a 30% worldwide decline in low birthweight 
between 2012 and 2025. Reporting on progress 
continues to be challenging, though. Since 2000, 
there has been no significant improvement in the 
rate of LBW babies, especially from 2010 to 2015. 
Without accelerated preventative measures, we will 
not be able to reduce LBW by 30% by 2025. Due 
to unavailability of data, the regional prevalence for 
India has not been evaluated in that report [15].  

The Gupta P et al study (2024) had revealed that 
the gender analysis revealed a notable male 

predominance, with 52.7% males compared to 
47.3% females. The mean birth weight was 
1.23±0.13 kg for males and 1.28±0.12 kg for 
females, leading to an overall mean weight of 
1.25±0.13 kg for all neonates included in the study 
[16]. Kabilan et al. found similar results to our 
study, with 98.7% of deliveries being inborn and 
only 1.2% outborn [17]. Guran's study also 
indicated a low rate of outborn deliveries, with only 
10.7% in 2002–2006 and 5.3% in 2007–2011 [18].  

In this prospective study, the causes of early 
neonatal death were detected as birth asphyxia 
30%, prematurity 16%, septicemia 10%, and others 
as MAS, RDS, congenital anomaly few percentage 
observed in baby nursery. In peadiatric baby ward 
the causes of death were as follows: birth asphyxia 
58%, prematurity 38%, septicemia 46% and other 
like RDS, MAs, aspiration pneumonia, congenital 
anomaly. This is similar to observation of Bang et 
al in the field trial of home-based neonatal care in 
rural Gadchiroli district in India where eonatal, 
infant, and perinatal mortality rates in the 
intervention area (net percentage reduction) 
compared with the control area, were 25.5 (62.2%), 
38.8 (45.7%), and 47.8 (71.0%), respectively 
(p<0.001). Case fatality in neonatal sepsis declined 
from 16.6% (163 cases) before treatment, to 2.8% 
(71 cases) after treatment by village health workers 
(p<0.01). Home-based neonatal care cost US$5.3 
per neonate, and in 1997-98 such care averted one 
death (fetal or neonatal) per 18 neonates cared for 
[19].  

Bang AT et al study had also revealed that the 
cause-specific NMR (1995 to 1996 vs 2001 to 
2003) for sepsis decreased by 90%, for asphyxia by 
53% and for prematurity by 38%. The total 
reduction in neonatal mortality during intervention 
(1996 to 2003) was ascribed to sepsis management, 
36%; supportive care of low birth weight (LBW) 
neonates, 34%; asphyxia management, 19%; 
primary prevention, 7% and management of other 
illnesses or unexplained, 4% [20].  

Among the various factors contributing to VLBW 
babies, key elements include intrauterine growth 
restriction (IUGR), preterm delivery, and a 
combination of both pathological and physiological 
conditions. Infants with IUGR experience 
significantly higher rates of morbidity and 
mortality compared to appropriately grown, 
gestation- matched peers. Malnutrition in infancy is 
a major contributor to VLBW, with over 40% of 
such babies identified as malnourished during their 
first year [21].  

Tyagi NK et al study revealed that during 1981-
1991 at a rural teaching hospital (Kasturba 
Hospital) of Mahatma Gandhi Institute of Medical 
Sciences in Sevagram, Wardha, India, 454 of 
13,939 newborns died during the early neonatal 
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period for an early neonatal mortality rate (ENMR) 
of 33.7/1000 live births. The ENMR for boys was 
not significantly different from that for girls (36.1 
vs. 28.6). They calculated average percent deaths 
(APD) per hour to examine the dynamics in early 
neonatal mortality. The mean age at death was 
lower among newborns of birth order greater than 2 
than those of birth order less than 2 (23.47 vs. 
26.85 hours; p 0.001). ENMR was higher for 
newborns of birth order greater than 2 than those of 
birth order less than 2 (41.74% vs. 27.35%; P 
0.001). The mean age at death increased as 
gestation increased (10.34 for 28 weeks; 24.27 for 
28-33 weeks, 31.53 for 33-37 weeks, and 34.43 for 
37 weeks; p 0.001). ENMR decreased as gestation 
increased (850 for 28 weeks; 375 for 28-33 weeks, 
147.02 for 33-37 weeks, and 8.77 for 37 weeks; p 
0.001). The mean age at death increased as birth 
weight increased for newborns weighing less than 
1500 gms through 2000-2500 gms (23.36-37.13 
hours; p 0.001). Knowledge of time of likely death 
can help providers know where they need to focus 
their attention to prevent early neonatal deaths [22].  

In prospective study we found that it is difficult to 
ascertain the contribution of individual causes of 
death in neonatal mortality because 2 or 3 basic 
causes of death were found to be present in death of 
a single baby. It was found that birth asphyxia and 
LBW contributed in most cases as predisposing 
causes of death where the immediate cause of death 
was septicemia or pneumonia. However, in a 
smaller number of cases severe prematurity or birth 
asphyxia caused death within a short period.  

In the prospective study also, there is more than 2/3 
of (70%) of early neonatal death occurred in LBW 
babies (<2.5 kg body weight) in baby nursery and it 
is nearly 80% in SNM ward and of these LBW 
babies, there is significant number of VLBW 
babies (<1.5 kg) and also ELBW (<1 kg) 
measuring 27%. Over 80% of all neonatal death, in 
both developed and developing countries occur 
among the LBW babies. 

Pabbati J et study (2019) revealed that the 
incidence of LBW babies was 25.07% with almost 
an equal contribution from preterm (50.46%) and 
term intra-uterine growth restricted (IUGR) 
(49.53%) babies. The most common morbidity 
found in LBW babies was Jaundice (40.09%) 
followed by respiratory distress (18.16%), sepsis 
(8.72%) and apnea (4.48%). preterm-LBW babies 
had more morbidities in terms of apnea (100%), 
birth asphyxia (88.88%), respiratory distress 
(87.01%%), sepsis (80.55%) and jaundice 
(67.64%).  

Early neonatal mortality was 21.22 per 1000 live 
births. Mortality was 100% for babies <1 kg in 
birth weight, 16% in 1-1.499 kg group and 0.75% 
in 1.5-2.499 kg group in early neonatal period. 

According to gestational age, mortality in preterm-
LBW babies was 88.88% and 11.11% in term 
IUGR-LBW babies. The most common cause of 
death in LBW babies was birth asphyxia (44.44%) 
followed by hyaline membrane disease (HMD) 
(33.33%). The study revealed that preterm babies 
contributed 50% to incidence of LBW babies. 
Morbidity and mortality in LBW babies were 
inversely related to birth weight and gestational age 
[23]. 

Proper ANC is very much important in neonatal 
outcome. In our study of 100 neonatal deaths. It 
was observed that 48% and 40% of mother had 
antenatal check-up. And this is much lower than 
our projected goal of RCH programme. In this 
prospective study, there are 30 cases of birth 
asphyxia in baby nursery and 29 cases of birth 
asphyxia in SNM ward. And of this birth asphyxia, 
40 and 34.5% cases were booked in baby nursery 
and SNM ward. This clearly indicates poor ANC 
contributes to neonatal morbidiity and mortality. 
The causes of early neonatal death in this study is 
birth asphyxia in Baby nursery and septicemia in 
SNM ward.  

Low ANC rates mean missed opportunities for 
essential health interventions, which increases the 
risk of adverse outcomes for newborns, 
demonstrating a clear need to improve maternal 
health access and the delivery of ANC 
services. The prevailing antenatal care services are 
ineffective in preparing mothers for newborn care. 
Place and frequency of ANC have positive 
associations with umbilical cord care.  

There is a need to implement quality ANC that will 
enhance maternal and neonatal outcomes and 
implement innovative interventions to enhance 
ANC attendance. The WHO positive pregnancy 
experience model should be implemented [24].  

Conclusion 

LBW and prematurity are important associated risk 
factor in birth asphyxia cases and this study showed 
43-51% association of LBW with birth asphyxia. 
Of early neonatal deaths, 20-46% was of 
septicemia. The Babies born in Dai’s conduction 
have been observed more neonatal death (44%), 
where as in case of nurse’s or trained health care 
providers it was 36% and if delivery conducted by 
doctor it was only 10%.  

It is desirable that all pregnant mothers attend 
proper antenatal check-up for the interest of both 
mother and the baby. High risk mothers should be 
sent to better facility centers for better and 
favorable outcome.  
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