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Background: Neonatal mortality remains high despite a declining 
proportion of under five deaths [1]. Every year, nearly 40% of all 
under-five deaths are among newborns (1).Between 10% and 50% of 
these deaths occur before reaching hospitals [2,3]. The burden of these 
deaths is disproportionately high in low- and middle-income countries 
(LMIC) [3,4]. This interest has not only extended into the international 
scene, it has led to the development of sound interventions to reduce 
child mortality among children under the age of five between 1990 and 
2015, and between 2015 and 2030 as tagged in the United Nation's 
Millennium Development Goals (MDGs) [5], and Sustainable 
Development Goals (SDGs) respectively[6].

There is lacuna in defining/explaining the sudden death in neonates or 
neonate brought dead (BD) on arrival due to their overlapping signs 
and symptoms and lack of literature in this area.The literature lacks a 
consensus-based definition of deaths before reaching a facility [3,7]. 
This imprecision results from patients without vital signs who are 
pronounced dead after receiving some care in the emergency 
department [7]. This study is a novel attempt to study the pattern and 
cause of BD in neonatal unit.

Material and Methods: Data of one-year period from January 2016 to 
December 2016 was analyzed retrospectively from the medical case 
records. The medical records included those cases that had no signs of 
life on arrival or was declared dead within 20 minutes of start of 
treatment. Entry in medical case record was done on the basis of 
available documents at time of presentation and verbal autopsy. 
Ethical clearance was obtained for the research project.

Result: In one year period total 167 BD cases presented to the neonatal 
unit, amongst them 70.6% were males. Most of the BD cases presented 
in month of August. 41.3% were preterm and over 70% weigh less than 
2.5 Kg.most of the deliveries (79.6%) were attended by health care 
workers,77.2% referrals were from within district, of which 85.2% 
belong to rural area.87.4% cases were brought by Ambulance.  Only 
4.8% cases reached within one hour whereas and most of them (78.4%) 
reached between 1 to 6 hours. Probable cause could be found in only 
53.2% (89/167) cases on the basis of verbal autopsy.Neonatal sepsis 
accounted for 33.3% of BD cases followed by breathing difficulty 
(26.9%), Birth asphyxia (23.6%) and meconium stained amniotic fluid 
(19.1%).

Discussion: A total of 167 BD cases were presented to the department 
of pediatrics neonatal unit during study period. More than two third 
(70.6%) were males. On studying the neonatal mortality trend in 

Nigeria over a decade from 2003 to 2013 similar trend with higher 
mortality in males is observed [8]. It may be due to biological fragility 
of males. Most of the death occurred in the month of August, followed 
by November and December.

Low birth weight (LBW, birth weight less than 2.5 Kg and more than 
1.5 Kg) and very low birth weight (VLBW, birth weight less than 1.5 
Kg) were the leading associated cause of death (70%). Parallel to our 
findings low birth weight is reported as important causes of perinatal 
mortality [9].Neonatal death is more common in premature babies than 
in terms [9] but in our analysis more cases of BD was found in terms' 
(58.7%).

More than 85.2% BD cases belonged to rural area, which is similar to 
other study [10] and mostly (78.4%) took one to six hours to reach 
hospital. Of all BD 16.7% reached hospital after 6 hours of life and 
only 0.6% patients reached within one hour of life. In our study most of 
the newborns (87.4%) were brought by Ambulance, which is quiet 
high. Nevertheless, the ambulance utilization rate from India is much 
higher then reported from high income countries which have reported 
percentage of ambulance use between 14.2% and 30% for patients 
coming to the emergency department [11-13]. Similarly Ambulance 
utilization rate is low in most of the LMCIs [14,15]. Similarly higher 
percentage of 67.3% was reported in a recent study from India [16]. In 
spite of such higher utilization of ambulance neonatal death could not 
be prevented, It is due to lack of basic resources and trained personnel, 
emergency services in LMICs are a low priority and are often limited to 
providing basic transportation facilities without efficient triage 
services. There is also a general lack of public trust in ambulance 
services in LMICs [17].

The verbal autopsy is a technique whereby family members and other 
informants are interviewed to elicit the deceased's cause of death, to 
identify risk factors for the death and to assess the accessibility and 
quality of health care received by the deceased [18-21]. Based on 
verbal autopsy Among 167 dead on arrival newborns probable cause 
could be made in only 53.2% (89/167); no cause can be identified or 
worked out in remaining cases due to overlapping signs and symptoms 
of diseases in them. Neonatal sepsis accounted for one third of all 
deaths (33.3%) followed by breathing difficulty (26.9%), Birth 
asphyxia (23.6%) and meconium stained fluid (19.1%.). In other 
studies Respiratory distress syndrome (24.2%) and sepsis (18.2%) 
were reported as the leading causes of neonatal deaths where as Sepsis 
(26.7%), birth asphyxia (18.8%) and persistent pulmonary arrest 
(17.2%) were main primary causes of BD [21,22].
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Neonatal death has been linked to the endogenous (genetically-
induced malfunctions, premature births) status of a child, quality of 
antenatal care, whether assistance was given during delivery and post-
partum care [23]. It may be due to lack of antenatal care, home 
deliveries without a skilled birth attendant, unhygienic deliveries and 
care of umbilical cord, birth trauma, inability of care givers to 
recognize danger signs and unavailability/barriers to access the health 
care facilities [24]. Studies in developing countries have shown 
discouraging results on knowledge of danger signs among postnatal 
mothers [25]. Senarath also found that only 11% of Sri Lankan 
expectant mothers were educated on danger signs [26]. Ensuring 
adequate nutritional status of adolescent girl and early sensitization 
regarding neonatal care can prematurity, low birth weight thereby 
preventing neonatal morbidity and mortality.

Limitations of this study were: The study includes brought dead 
neonates only visiting single tertiary public health care facility; lack of 
structured questionnaire; predictability, shortcomings in verbal 
autopsies due to lack of logical causal structure, and recall bias before 
death events by participating family members and subjective variation 
of duty doctor while asking details from parents There by, these 
technical inconsistencies may lead to misclassification of causes. 
Strength of study:It is the novel and first of its kind study in neonatal 
population in India. We kept low threshold to find out the cause of 
death on which functional diagnosis was made. This work will provide 
useful direction for future research and making policies to improve 
neonatal outcome and strengthening health care delivery system.

Conclusion: Analysis of our study suggests that infectious disease 
remains the primary cause of neonatal mortality. Underweight in 
newborns (70%) was estimated as a leading associated risk 
factor.There is lack of proper documentation of such records. Despite 
of higher utilization of ambulance, neonates were brought dead. There 
is need for improving the prehospital care and basic life support 
training. Further work is needed in this area in a prospective manner 
with standardized recruitment of BD cases based on the appropriate 
definition of death using standard questionnaire with proper 
documentation.

Table-I General Profile of Brought Dead Newborns -I

Table - II General Profile of Brought Dead Newborns - II

Table - III Referral Pattern of Brought Dead Newborns

Table - IV Probable causes / associated finding of Brought Dead 
Newborns

References:
1.��World Health Organisation. Fact Sheet No. 333. January 2016. Accessed on 1 July 2013. 
2.��Arreola-Risa C, Mock CN, Lojero-Wheatly L, de la Cruz O, Garcia C, Canavati- Ayub F, 

Jurkovich GJ: Low-cost improvements in prehospital trauma care in a Latin American 
city. J Trauma 2000, 48(1):119-124. �

3.��Roudsari BS, Nathens AB, Arreola-Risa C, Cameron P, Civil I, Grigoriou G, et al: 
Emergency Medical Service (EMS) systems in developed and developing countries. 
Injury 2007, 38(9):1001-1013. �

4.��Afuwape OO, Okolo CA, Akinyemi OA: Preventable trauma deaths in Ibadan: a 
comparison of revised trauma score and panel review. West Afr J Med 2011, 30(1):19-
23. �

5.��Fox J. Public Health, Poor Relief and Improving Urban Child Mortality Outcomes in the 
Decade Prior to the New Deal. Rostock, Germany; 2011. Report No.: 2011–005.

6.��United Nations. Sustainable Development Goals (SDG). Washington, DC; 2015.
7.��Calland JF, Nathens AB, Young JS, Neal ML, Goble S, Abelson J, et al: The effect of 

dead-on-arrival and emergency department death classification on risk-adjusted 
performance in the American College of Surgeons Trauma Quality Improvement 
Program. J Trauma Acute Care Surg 2012, 73(5):1086-1091, discussion 1091-1082. 

8.��Morakinyo OM, Fagbamigbe AF. Neonatal, infant and under-five mortalities in Nigeria: 
An examination of trends and drivers (2003-2013). PLoS One. 2017 Aug 
9;12(8):e0182990. doi: 10.1371/journal.pone.0182990. eCollection 2017.

9.��Black RE, Morris SS, Bryce J. Where and why are 10 million children dying every year? 
Lancet 2003;361:2226-2234. 

10. �Akinyemi JO, Bamgboye EA, Ayeni O. Trends in neonatal mortality in Nigeria and 
effects of bio-demographic and maternal characteristics. BMC Pediatr. 2015 Apr 
9;15:36. doi: 10.1186/s12887-015-0349-0.

11. �Crilly J, Keijzers G, Tippett V, O'Dwyer J, Lind J, Bost N, O'Dwyer M, Shiels S, Wallis 
M. Improved outcomes for emergency department patients whose ambulance off-
stretcher time is not delayed. Emergency medicine Australasia: EMA. 
2015;27(3):216–224. 

12. �Marinovich A, Afilalo J, Afilalo M, Colacone A, Unger B, Giguere C, Leger R, Xue X, 
Boivin JF, MacNamara E. Impact of ambulance transportation on resource use in the 
emergency department. Academic emergency medicine: official journal of the Society 
for Academic Emergency Medicine. 2004;11(3):312–315. 

13. �Burt CW, McCaig LF, Valverde RH. Analysis of ambulance transports and diversions 
among US emergency departments. Ann Emerg Med. 2006;47(4):317–326.

14. �Razzak JA, Kellermann AL. Emergency medical care in developing countries: is it 
worthwhile? Bull World Health Organ. 2002;80(11):900–905.

15. �Razzak JA, Cone DC, Rehmani R. Emergency medical services and cultural 
determinants of an emergency in Karachi, Pakistan. PrehospEmerg Care. 
2001;5(3):312–316.

16. �Kumar V, Khajanchi M, Raykar NP, Gerdin M, Roy N. Waiting at the hospital door: a 
prospective, multicentre assessment of third delay in four tertiary hospitals in India. 
Lancet. 2015;385(Suppl 2):S24. 

17. �Chandran A, Ejaz K, Karani R, Baqir M, Razzak J, Hyder AA. Insights on the effects of 
patient perceptions and awareness on ambulance usage in Karachi, Pakistan. Emerg 
Med J. 2013.

 
18. �Black RE, Coldham C, Kalter H, Quigley MA, Ross D, Snow RW. A standard verbal 

autopsy method for investigating causes of death in infants and children. Geneva: World 
Health Organization, 1999. �

19. �Bang AT, Bang RA. Diagnosis of causes of childhood deaths in developing countries by 
verbal autopsy: suggested criteria. The SEARCH Team. Bull World Health Organ 
1992;70:499-507. �

20. �World Health Organization. Technical consultation on verbal autopsy tools. Geneva: 
World Health Organization, 2005.

21. �Mustufa MA, Sheikh MA, Taseer IU, Raza SJ, Arshad MS, Akhter T, 
ArainGM,Habibullah S, Safdar S, Firdous R, Adnan M. Trajectory of cause of death 
among brought dead neonates in tertiary care public facilities of Pakistan: A multicenter 
study. World J Pediatr. 2017 Feb;13(1):57-62. doi:10.1007/s12519-016-0063-5.

22. �Mustufa MA, Korejo R, Shahid A, Nasim S. Infection remains a leading cause of 
neonatal mortality among infants delivered at a tertiary hospital in Karachi, Pakistan. J 
Infect DevCtries. 2014 Sep 13;8(11):1470-5. doi: 10.3855/jidc.3569.

23. �Adebayo SB, Fahrmeir L, Klasen S. Analyzing infant mortality with geoadditive 
categorical regression models: A case study for Nigeria. Econ. Hum. Biol. 
2004;21:229–44. 

24. �Ahmed MF. Infant mortality in Bangladesh: a review of recent evidence. J BiosocSci 
1991;23:327-336. 

25. �Waiswa P, Kallander K, Peterson S, Tomson G, Pariyo GW. Using the three delays model 
to understand why newborn babies die in eastern Uganda. Tropical Medicine and 
International Health. 2010; 15(8): 964-72. 

26. �Upul Senarath, Dulitha N Fernando, Graham Vimpani, Ishani Rodrigo. Factors 
associated with maternal knowledge of newborn care among hospital-delivered mothers 
in Sri Lanka. Transactions of the Royal Society of Tropical Medicine and Hygiene. 
2007; 101(8): 823-830. 

Month Male Fem
ale

Prete
rm

Term < 1 Kg 1-1.5 
Kg

1.5-2.5 
Kg

> 2.5 
Kg

Total

January 4 4 4 4 0 1 7 0 8

February9 2 3 8 0 0 5 6 11

March 7 7 4 10 4 3 3 4 14

April 5 2 4 3 1 2 4 0 7

May 10 4 3 11 1 2 5 6 14

June 9 1 4 6 0 2 4 4 10

July 10 6 4 12 0 1 8 7 16

August 21 7 18 10 1 12 9 6 28

Septemb
er

9 3 6 6 3 2 5 2 12

October 6 5 2 9 1 0 5 5 11

Novemb
er

15 3 9 9 1 5 4 8 18

Decemb
er

13 5 8 10 0 3 13 2 18

Total 118 49 69 98 12 33 72 50 167

Delivery Attended By Place of Referral

Doctor Nurse ANM Others Within District Outside 
District

20 102 11 34 Rural Urban

110 19 38

Time Taken to Reach Hospital Mode of Transport

< 1 Hour 1-6 Hours > 6 Hours Self Ambulance

8 131 28 21 146

Probable Cause Number of Cases

Birth Asphyxia 21 (23.6%)

Neonatal Sepsis 27 (33.3)

Respiratory Difficulty 24 (26.9%)

Meconium Stained Fluid 17 (19.1%)

Total 89

32 International Journal of Scientific Research

PRINT ISSN No 2277 - 8179 


