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ABSTRACT 

Background: The first 28 days of life are the most sensitive time regarding a child’s survival and health. Neonatal death 
accounts for a major part of under-five deaths, especially in sub-Saharan Africa. In this regard, the present study aimed 
to identify the causes of neonatal deaths in Ayder Comprehensive Specialized Hospital, Tigray, Ethiopia. 
Methods: The present institution-based descriptive cross-sectional study was conducted on neonates admitted to the 
neonatal intensive care unit of Ayder Comprehensive Specialized Hospital from June 2018 to May 2019. The required 
data were extracted from the medical charts of the patients during admission and discharge and their death 
certificates. The collected data were analyzed in SPSS software (version 23) using descriptive statistics to describe the 
prevalence and causes of neonatal deaths. The final results were summarized using frequencies and proportions. 
Results: In total, 1785 neonates were admitted during the study period and 1388 (77.8%), 99 (5.5%), and 298 (167 
per 1000 live births) of them were treated and discharged, discharged against medical advice, and died, respectively. 
The causes of 139 (46.6%), 72 (24.2%), 63 (21.1%), and 22 (7.4%) neonatal deaths in the hospital were prematurity- 
related complications, neonatal sepsis, perinatal asphyxia, and congenital anomalies, respectively. The highest 
mortality rate was observed in neonates with respiratory distress syndrome since 89 out of 127 (70.8%) afflicted 
neonates died. Moreover, the second-highest mortality rate was found in newborns with perinatal asphyxia as 63 out 
of 174 (36.2%) afflicted newborns died. Furthermore, it was found that almost all deaths (98.3%) occurred during the 
first seven days after birth. 
Conclusion: Based on the results, it can be concluded that the neonatal mortality rate was substantially high among 
the studied neonates. Moreover, the case fatality rate of respiratory distress syndrome was alarmingly high. Therefore, 
all the people who are in charge must devote a considerable effort to improve the health care delivered to neonates. 
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Introduction 

The neonatal period is defined as the first 28 
days of life and can be categorized into the very 
early (first 24 h), early (first 7 days), and late 
neonatal (7-28 days) periods (1). Newborn health 
has an  increasingly significant role in the 
Sustainable Development Goals. In this regard, it 
must be noted that the first day and the first 28 
days of life are the most sensitive time for a child’s 
survival and health (2). 

Based on the statistics, 2.5 million infants died 
worldwide in the first month after birth in 2018 
and approximately 7,000 neonates died per day 
with about one third dying in the first 24 h of life 

and about 75% dying in the first seven days after 
birth. Moreover, the rate of neonatal death 
decreased more slowly, compared to that of 
children aged 1–59 months. Consequently, the 
share of neonatal deaths among all under-five 
mortalities increased to 40% and 47% in 1990 
and 2018, respectively. More specifically, 75% of 
neonatal deaths result from prematurity, 
complications during labor and delivery, and 
neonatal infections. 

According to the statistics, Sub-Saharan Africa 
had the highest neonatal mortality rate in 2018 
which was 28 deaths per 1,000 live births, 
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followed by Central and Southern  Asia with 25 
deaths per 1,000 live births. A child born in sub- 
Saharan Africa or Southern Asia is 10 times more 
likely to die in the first month than a child born in 
a high-income country (3). Out of the 10 countries 
with the highest newborn mortality rates, 8 were 
in Sub-Saharan Africa and 2 in South Asia. 
Ethiopia ranks fifth in this list and had the highest 
rate of newborn death in 2016 (90 per 1,000) (4). 

Based on the statistics, neonates born to poor 
families are 1.4 times more likely to die during 
the first 28 days, compared to those born to 
richer families (5). Despite this significant rate of 
neonatal death, there are few studies performed 
on the causes of such deaths in Tigray. Moreover, 
based on the review of the related literature, no 
similar study had been conducted in the selected 
hospital. Therefore, this study aimed to assess 
the causes of neonatal deaths in Ayder 
Comprehensive Specialized Hospital (ACSH). 

 

Methods 
The present study was conducted in ACSH, 

located in the Tigray region in Mekelle town, 
which is 778 km from the capital city, Addis 
Ababa. It started as a referral and specialized 
medical center in 2008 and now delivers clinical 
services to more than 8 million people in its 
catchment area which includes Tigray, Afar, and 
South-eastern parts of the Amhara regional state.  

This hospital provides a broad range of 
medical services, including both inpatient and 
outpatient care to all age ranges. It also serves as 
a teaching hospital for medical and other health 
sciences in both undergraduate and postgraduate 
programs. The Pediatrics and Child Health 
Department provides services at the outpatient 
clinics, emergency department, wards for under- 
and above-five children, pediatric intensive care 
units, and neonatal intensive care unit (NICU). The 
NICU provides services for approximately 200 
neonates per month with a total of 43 beds and 
one room for Kangaroo mother care. There are 65 
nurses, 1 neonatologist, 1 general pediatrician, 4 
residents, and 8 interns. This hospital is equipped 
with four radiant warmers, six incubators, five 
phototherapies, one mechanical ventilator, and  
one x-ray machine. 

 
Study Design 

This institution-based descriptive cross-
sectional study was conducted on neonates 
admitted to the NICU in ACSH during June 2018-
May 2019. It should be noted that all the neonates 
who were admitted to the NICU during the 

aforementioned period were included in the 
study. However, those neonates who were kept in 
the hospital for further examinations or their 
medical charts were incomplete were excluded 
from the study. 

The required information was collected in the 
form of semi-structured data that were gathered 
by trained medical interns working in the NICU. 
The study variables consisted of gestational age, 
birth weight, mode and place of delivery, 
diagnosis, outcome, and laboratory data. The 
diagnosis and causes of death of specific disease 
were determined by experienced physicians 
(residents, pediatricians, and a neonatologist). 
 
Statistical analysis  

The collected data were checked, cleaned, 
and entered into SPSS software (version 23) 
using the descriptive analysis, such as frequency 
distribution and tables. 

 
Ethical consideration 

Ethical clearance was obtained from the 
Institutional Review Board (Health Research 
Ethics Review Committee) of the College of Health 
Sciences of Mekelle University. Moreover, 
permission was obtained from ACSH medical 
directors and a support letter was also acquired 
from the chief clinical director. Furthermore, the 
collected data were kept confidential and not used 
for purposes other than those of the present 
study. However, the consent of the patients was 
not needed for this medical chart review study 
since the college reserves the right to own the 
medical charts of the patients. 

 
Operational definition 

In the present study, the gestational age was 
calculated based on the last menstrual period of 
the mother (LMP); however, if she did not know 
her LMP, it was estimated using the new Ballard 
score. This score was used to estimate the 
gestational age of those neonates who were less 
than 72 h of age. Moreover, the neonates born 
before 37 completed weeks of gestation were 
considered premature (6).  

In this research, the diagnosis of neonatal 
disease was mainly made clinically with a detailed 
history and physical examination, supported by 
necessary laboratory investigations, such as 
complete blood count, chest X-ray, blood culture, 
and, if needed, imaging (e.g., magnetic resonance 
imaging). Nevertheless, sometimes the diagnosis 
of neonatal sepsis was made based on the clinical 
signs of possible serious bacterial infection which 
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were provided by WHO’s Integrated Management 
of Childhood Illness guidelines. These signs 
included a history of difficulty feeding, history of 
convulsions, the movement only when stimulated, 
respiratory rate of 60 or more breaths per min, 
severe chest retractions, or a temperature of 
>37.5°C or <35.5°C (7).  

Neonates whose sepsis was diagnosed within 
the first 72 h after the birth were labeled as 
having the early-onset neonatal sepsis, while 
those whose sepsis was diagnosed after 72 h of 
life were labeled as having late-onset neonatal 
sepsis.  

The diagnosis of respiratory distress syndrome 
(RDS) was made when a neonate was born 
preterm and had clinical signs of rapid breathing, 
cyanosis, grunting, chest indrawing, decreased air 
entry bilaterally to the lung fields, low saturation 
of oxygen with pulse oximetry, chest X-ray 
examination with signs of RDS, and immediate 
symptoms after birth (8).  

Meconium aspiration syndrome was diagnosed 
based on respiratory distress (manifesting as 
tachypnea, cyanosis, and air trapping, together 
with reduced pulmonary compliance) in a neonate 
born in meconium-stained amniotic fluid whose 
symptoms could not be explained by other causes. 
In this case, the chest typically appears barrel-
shaped, with an increased anterior-posterior 
diameter due to over inflation. Moreover, rales 
and rhonchi are heard during auscultation usually 
shortly after birth (9). Furthermore, in the present 
research, perinatal asphyxia was diagnosed if the 
5th APGAR score was less than 7. 

The definitions provided by WHO were used 

for prematurity, low birth weight (LBW), very low 
birth weight, extremely low birth weight, and 
congenital malformations (body deformity or 
birth defects which were believed to have an 
impact on the health of the baby) (10). 
Furthermore, the anthropometry was interpreted 
using the Lubchenco curve (11). 

Neonatal Mortality Rate refers to the number 
of deaths in the first 28 days of age per 1000 live 
births. In the present research, it was not possible 
to do pathologic and autopsy examinations to 
confirm the cause of death. 

   

Results 
A total of 1785 newborns were admitted 

during the study period. The majority of the 
neonates (n=1069, 60%) were male and the male 
to female ratio was 1.5:1.  Moreover, eight 
neonates (0.4 %) had a disorder of gender 
development. More than half of the admitted 
neonates (n=918, 51.4%) were born in ACSH, 
while the others were outborn (Table 1). 

 
Clinical characteristics of the studied neonates 

In total, two-third of the studied neonates were 
admitted within the first 24 h of life while 7.4% of 
them were admitted within the first seven days  
of life. Moreover, 615 (34.4%) of them were 
diagnosed with neonatal sepsis among which 488 
(79.3%) and 127 (20.7%) were admitted with 
early- and late-onset of sepsis, respectively.  

Furthermore, 431(24.1%), 196 (11%), and 268 
(15%) of the neonates were admitted due to 
prematurity, perinatal asphyxia, and hyper-
bilirubinemia, respectively. A total of 197 (11%)  

 
Table 1. Socio-Demographic and Clinical Characteristics of Neonates Admitted to Ayder Comprehensive Specialized Hospital from June 
2018 to May 2019 (N=1785) 

Variables Female Male DGD Total (%) 
Place of residence     
   Urban 428 630 5 1063 (59.60) 
   Rural 280 439 3 722 (40.40) 
Gestational age 
    Less than 37 weeks 

 
183 

 
244 

 
4 

 
431 (24.30) 

   37-42 weeks 501 789 4 1294 (73.10 
   More than 42 weeks 15 31 0 46 (2.60) 
Place of delivery 
   Inborn (in ACSH) 

 
332 

 
531 

 
4 

 
867( 48.60) 

   Outborn (both outside of ACSH and home) 377 531 4 918 (51.40) 
Birth weight     
   <2500 gram 270 336 4 599 (34.70) 
   2500-3999 gram 402 660 4 1066 (61.70) 
   >4000 gram 23 39 0 62 (3.50) 
Anthropometry 
   AGA 

 
543 

 
839 

 
7 

 
1397 (85.60) 

   SGA (term) 82 102 1 176 (10.80) 
   LGA 20 38 0 58 (3.60) 
   Not applicable 65 90 0 154 (8.60) 

AGA: appropriate for gestational age; SGA: small for gestational age; LGA: large for gestational age; DGD: disorder of gender 
development; ACSH: Ayder Comprehensive Specialized Hospital 
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Table 2. Major causes of deaths of neonates admitted to Ayder Comprehensive Specialized Hospital from June 2018 to May 2019 (n=298) 
Causes  Number of Deaths (percent) Case fatality rate 
Prematurity (n=431) 
RDS (n=127) 
Sepsis(n=183) 
Asphyxia(n=22) 
With Jaundice( n=63) 

139 (46.6%) 
89 (29.9%) 
27 (9.09%) 

15 (5%) 
9 (3%) 

32.25% 
70.80% 
6.26% 
3.40% 
2.00% 

Neonatal sepsis  (n=432) 72 (24.1%) 16.70% 
Perinatal asphyxia (n=174) 63 (21.1%) 36.20% 
Congenital anomaly(n=190) 22 (7.4%) 11.60% 
Others (n=353) 2 (0.67%) 0.56% 

RDS: respiratory distress syndrome 

 
                                          Table 3. Outcome of neonates admitted to Ayder Comprehensive Specialized Hospital 

 Number Percent 
Treated and discharged  1388 77.8 
Discharged against medical advice 99 5.5 
Death 298 16.7 

 
neonates were admitted with congenital 
anomalies, 93 (47%), 21 (1.2%), 15 (0.8%), and 
25 (1.4%) of which were meningocele/ 
myelomeningocele, congenital heart disease, 
clubfoot, and trisomy, respectively.  

 
Causes of neonatal deaths in Ayder 
Comprehensive Specialized Hospital 

The three common causes of neonatal deaths 
in this study were prematurity-related 
complications, neonatal sepsis, and perinatal 
asphyxia which accounted for 139 (46.6%),  
72 (24.2%), and 63/298 (21.1%) deaths, 
respectively. The RDS with a case fatality rate of 
70.8% was the most common cause of preterm 
mortality (Table 2). 

 
Outcome of neonates admitted to Ayder 
Comprehensive Specialized Hospital 

More than three-fourths of all the admitted 
neonates (n=1388, 77.8%) were treated and 
discharged, while 99 (5.5%) of them were 
discharged against medical advice and 298 
(16.7%) of them died. Majority of the neonates 
who died (n=186, 62.4%) were male. 

 
Age of neonates at the time of death 

Nearly one-third of the neonates died in the 
first 24 h after birth while 77% of them died in the 
first 72 h of life.  Almost all the deaths (98.3%) 
happened during the first 7 days of neonatal age. 

 

Discussion 
Given the high mortality rate of the neonates in 

ACSH, the present study aimed to identify the 
causes of neonatal deaths in this hospital. In the 
present study, the overall neonatal mortality rate 

was 16.7% which was similar to the results of the 
studies conducted in Nigeria, Ghana, and Military 
Hospital, Kharian, Pakistan (12,13,14). However, 
this mortality rate was lower than those of the 
Mizan-Tepi Teaching Hospital, Ethiopia and St. 
Paul's Hospital, Addis Ababa (14,15) and higher 
than those of the University of Gondar Hospital, 
Felege HIWOT Referral Hospital, and the teaching 
hospital of Uttarakhand in India (16,17,18.19).  

This significant discrepancy in the death rate 
of different hospitals may be due to the 
differences in their health care services, the level 
of the skill of the staff, and also the difference in 
their methodology. Nevertheless, it should be 
noticed that the death rate could have been even 
higher if it was possible to know the final outcome 
of the neonates who were discharged against 
medical advice (n=99, 5.5%). 

Based on the results, the mortality rate in 
male neonates (62.4%) was higher in 
comparison to the female neonates. This is 
consistent with the findings of a study performed 
in South Africa where 63% of the deaths were 
observed in male neonates (20). The reason 
could be the fact that boys are biologically 
weaker and more vulnerable to illness and early 
death due to differences in the biology and 
genetic makeup of the two genders (21). 

The three common causes of neonatal 
mortality in this study were prematurity-related 
complications, neonatal sepsis, and perinatal 
asphyxia. In total, 46.6% of death in the present 
study were due to prematurity-related 
complications. This is comparable to the results of 
the studies carried out in north-central Nigeria, 
Ghana, and South Africa in which 43.2% (22), 

44.8% (13), and 43% of deaths were due to 
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prematurity-related complications (20).  
Based on the results, neonatal sepsis 

accounted for 24.2% of the neonatal deaths in this 
research which is consistent with the findings of a 
study conducted in Kermanshah, Iran in which 
22.6% of neonatal deaths were secondary to 
neonatal sepsis (23). The rate of neonatal 
infection in low resource countries is higher, 
compared to the developed countries which could 
be due to their low socioeconomic status and the 
presence of other risk factors, such as 
prematurity, LBW, prolonged labor, and rupture 
of membranes (24). 

Perinatal asphyxia also accounted for 21.1% of 
the deaths in the present study. This is consistent 
with the results of a study carried out in Pakistan, 
in which 20.8% of the deaths were due to 
perinatal asphyxia (25). This may suggest that 
there are problems and inadequacies in the care 
provided for women in labor and resuscitation of 
the neonates. 

The case fatality rate of prematurity-related 
complications in this study was 32.25% which is 
higher than that of a study conducted in Nigeria 
(27.8%) (26) and lower than that of a study 
performed in India (46.9%) (27). These variations 
could be due to the difference in the availability of 
the equipment in health facilities (mechanical 
ventilator and surfactant). It should be noted that 
among the prematurity-related complications, the 
case fatality rate of RDS was alarmingly high 
(70.8%).  

The case fatality rate of perinatal asphyxia in 
this research was 36.2% which is in line with that 
of a study carried out in Karachi, Pakistan  (36%) 
(28). However, this rate was lower than that of the 
hospital in Rawalpindi (43.8%) (29) and higher 
than that of the studies conducted in Nigeria 
(27.6%) (26) and Bangladesh (22%) (30). Proper 
antenatal and intrapartum follow-up of high-risk 
pregnant mothers, on-time referral to the hospital, 
and newborn resuscitation at the time of birth 
should be mandatory at all health facilities to 
decrease the high case fatality rate of birth 
asphyxia.   

The case fatality rate of neonatal sepsis was 
16.7% in the present study which is in line with 
that of a study performed in Military Hospital in 
Kharian (15.22%) (14).  However, this rate in 
ACSH was higher than that of the hospital in 
Rawalpindi (12.5%) ( 29) and lower than those of 
the hospitals in Karachi, Pakistan (30.75%) (28) 
and India (34.4%) (27). This could indicate that 
there are differences in the infection prevention 
practices in the neonatal units and delivery rooms 

of different hospitals. Moreover, this discrepancy 
could also be explained by the difference in the 
quality of care delivered in different health 
facilities. 

The highest mortality rate was observed in the 
first week of life since 98.3% of neonates died 
during this period. This is consistent with a study 
conducted at Mizan-Tepi University Teaching 
Hospital where 97.7% of neonatal deaths 
occurred in the first 7 days of life (15). However, 
this is higher than the reported mortality rate of 
this period by WHO (3). The high mortality rate in 
the first seven days of life might be due to the high 
prevalence of deaths secondary to RDS. 

Therefore, it is clear that the majority of 
neonatal deaths can be prevented by the 
identification of the high-risk pregnant mothers, 
provision of proper and timely obstetrical care, 
and intensification of the neonatal care. 

 
Strengths of the study 

This was the first study conducted on the 
prevalence and causes of neonatal mortality in the 
ACSH. It must be noted that neonates were 
included from both rural and urban areas of 
residence. 

 
Limitations  

One of the limitations of the study was its 
retrospective design. Moreover, a significant 
number of medical charts were incomplete and it 
was not possible to perform an autopsy 
examination to find out the specific causes of 
death. 

 

Conclusion 
Based on the results, the neonatal mortality 

rate was high in the ACSH hospital. Moreover, it 
can be concluded that almost all of the neonatal 
deaths occurred in the first 7 days of life and that 
prematurity, neonatal sepsis, and perinatal 
asphyxia were the common causes of mortality, in 
that order. In addition, it was found that the case 
fatality rate of RDS was alarmingly high (70.8%).  

It is suggested that regular antenatal follow-up 
be provided for pregnant mothers and their 
partograph be recorded as well. The physicians 
working at the NICU must make a significant effort 
to diagnose diseases early and initiate the 
appropriate treatment for the admitted neonates. 
In addition, nurses should provide appropriate 
continuous nursing care. 

 
Data sharing statement 

All important data are included in the 
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