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ABSTRACT 

Background:  The neonatal period which is the first 28 days of life is the most vulnerable time 

for child survival. With identification of risk factors, it is possible to prevent mainly aiming 

improvement of newborn children care. But Causes of neonatal death vary by country and region 

with the availability and quality of health care and there was limited information in the study 

area. Therefore this study provides important information to improve the survival of neonates. 

Objective: the aim of this study was to assess magnitude of neonatal mortality and associated 

factors among neonates admitted in Neonatal intensive care unit in Debre Berhan compressive 

specialized hospital, North Shoa, Amhara, Ethiopia, 2019-2020. 

Methods and Materials: An institution based cross-sectional study was conducted using a 

secondary data among 1841 neonates admitted in Neonatal intensive care unit from January 1, 

2016-December 31, 2018. Data were collected from March to July, 2019 by using data extraction 

checklist from admission/discharge registration books, patients’ files. Then coded and entered in 

to epi data 4.2 and transferred to SPSS Version 21.0. Binary logistic regression Analysis was 

used to identify factors associated with neonatal mortality and values below o.2 were candidate 

for Multivariable logistic regression Analysis to control confounding variable. Variables that 

have p - Value of < 0.05 at 95% CI was considered as statistically significant. Hosmer-lemeshow 

was found to be significant for model fitness model and Multicollinearity test was done to see the 

correlation between independent variables using variance inflation factor.  

Results: The overall magnitude of neonatal mortality in the study area during the study period 

was 24.6 % (95%CI: 22.5% -26.7%). No Antenatal care visit [AOR=1.89, 95% CI: 1.035-3.464], 

Birth weight <1500 gm. [AOR= 5.03, 95% CI: 2.840-8.930], late initiation of breast feeding 

[AOR=4.36, 95% CI: 2.369-8.036], prematurity [AOR= 4.26, 95%CI: 1.327-12.765] and 

average length of stay <2days [AOR=10.52, 95%CI: 6.967-15.887] were independent predictors 

of neonatal mortality. 

Conclusion and Recommendation: This study revealed that neonatal mortality is high in the 

study area. No Antenatal care visit at all, Low birth weight, late initiation of breast feeding, 

Average length of stay <2days and prematurity were the determinant factors. Therefore, 

counseling and giving focused Ante natal care, initiation of Breast feeding timely, counsel and 

awareness creation on leading causes of neonatal mortality were recommended. 

Keywords:  Neonatal Mortality, Debre Berhan Specialized Hospital, Debre Berhan, Ethiopia.
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1.  INTRODUCTION 

1.1 Background Information 

The neonatal period commences at birth and ends 28 completed days after birth. Neonatal death 

has been defined by the World Health Organization (WHO) as “deaths among live births during 

the first 28 completed days of life” which can be further sub-divided into early neonatal deaths 

(deaths between 0 and 7 completed days of birth) and late neonatal deaths (deaths after 7 days to 

28 completed days of birth (1). The health of future societies depends on the health of the 

children and neonates today.  The neonatal period which is the first 28 days of life is the most 

vulnerable time for child survival and the risk of children’s death is highest in this period. they 

deteriorate even within hours if they cannot get appropriate and quality care(2).   

Even if remarkable progress has been made in reducing preventable child deaths, neonatal 

mortality reduction has remained unsatisfactory.  Neonatal mortality rate  have declined from 36 

to 19 deaths per 1000 live births between 1990 and 2015, only a 47% decline ,while  MDG target 

reduction was 67% (3). Globally the number of neonatal death also decline from 5,000,000 in 

1990 to 2.5, 000,000 in 2017. However, the decline in neonatal mortality from 1990 to 2017 has 

been slower than that of post-neonatal under-5 mortality: 51% compared with 63% globally(4). 

In 2015, In the Eastern Mediterranean region the largest difference in under-5 deaths was also in 

the early neonatal category, where deaths in the EMR decreased by 22.4%, in comparison to 

42.4% globally. Neonatal mortality was the largest contributing group to under-5 mortality in 

most EMR countries (5). Neonatal mortality is a major health problem in low and middle income 

countries and the rate of improvement of newborn survival is slow.  In sub-Saharan Africa, the 

number of neonatal deaths was stagnated around 1 million deaths per year due to an increasing 

number of births from 2000 to 2017 and in 23 countries of sub-Saharan Africa, the number of 

neonatal deaths did not decline from 1990 to 2017 even though the rates of neonatal mortality 

fell over the same period (4,6) .  

In Ethiopia neonatal mortality has slight decrease over the past 20 years. In spite of this, around 

60% of infant mortalities in the country happened within the first 28 days of newborns life(7–9). 

Ethiopia achieved most of the health MDGs including a 67% reduction in under-five mortality 

which decreased from 205 to 67 per 1000 live births. But infant mortality decreased from 123 in 

1990 to 48 in 2015 and also neonatal mortality declined from 54 in 1990 to 28 in 2015 per 1000 
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live birth (reductions of 61% and 63%, respectively) were below the MDG 4 target and remained 

stable since 2016 which was 30 per 1000 live births in the last 5years. However, majority of 

newborn deaths were from easily preventable causes which were infections, preterm birth 

complications and intra partum complications; Neonatal mortality till contributed to a large 

proportion (nearly half) of the under-five mortality rate (10,11).  

Hence, the SDGs will keep the spotlight on the unfinished agenda of ending preventable 

maternal, newborn and child mortality. The SDG goal 3 calls for an end to preventable deaths of 

newborns and children under 5 years of age by 2030. Ethiopia has adapted the current global 

development agenda (SDGs) which has 17 goals, with Goal 3 focusing on health (ensure healthy 

lives and promote well-being for all at all ages). The SDGs also contain ambitious targets for 

child mortality, with SDG 3.2 seeking to end preventable deaths of newborns and children under 

five. These include national targets of a U5MR of no more than 25 deaths per 1000 live births, 

and a neonatal mortality rate (NMR) of no more than 12 per 1000 live births (3).  In line with 

this by 2035 the every newborn action plan/ENAP/ who represents, a global consensus on the 

actions that need to be taken to scale up progress on newborn survival, proposed to end all 

preventable neonatal deaths and all countries should reach a national plan of less than 10 deaths 

per 1000 live births continue to reduce death and disability (12). 
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1.2 Statement of the Problem 

Children face the highest risk of dying in their first month of life at an average global rate of 18 

deaths per 1,000 live births (6). Globally, an estimated 2.5 million newborns died in the first 

month of life, approximately 7,000 neonates died every day in 2017 (2,6). Most of the neonatal 

deaths occurred in the first week after birth and about 36 per cent which is close to 1 million died 

the same day they were born(13,14).  

The burden of neonatal mortality is unevenly distributed across the regions of the world. In 2017 

around 80% of the neonatal mortality was from Sub-Saharan Africa (39%) and southern Asia 

(38%). In southern Asia and sub-Saharan Africa among 56 million under 5 year age death 

between 2018 and 2030, 28 million were newborn deaths(4). The average newborn mortality rate 

in low income countries is 27 deaths per 1,000 live births, compared to 3 per 1,000 in high-

income countries (15) 

Ethiopia is the 3
rd

 highest country in Africa next to Nigeria and Democratic republic of Congo in 

neonatal mortality. In Ethiopia around 87,410 neonates died in 2015 (16). Different studies 

conducted in Ethiopia revealed that the prevalence neonatal mortality ranges from 6.3% to 

20.2(17,18)There is also marked variation between regions in Ethiopia. According to EDHS 

2016 Neonatal mortality rate is the highest in Amhara region. It Ranges  from 47 in Amhara to 

18 neonates per 1000 live births in Addis Ababa respectively (19). 

The main risk factors for  neonatal mortality identified earlier in Ethiopia were birth order, sex of 

the neonate, weight of the neonate, breast feeding multiple pregnancy, ANC follow up, PNC 

service, pregnancy complication, home delivery, maternal age, within 1 hour breast feeding 

initiation time, colostrum feeding, HIV status, place of delivery and place of residence (20,21). 

Moreover preterm birth complication, birth asphyxia and neonatal sepsis were the main causes of 

neonatal mortality (17,22). But they differ from place to place due to different in service quality. 

 Focusing on the newborn is critical particularly sick newborn require special attention to 

accelerate progress in child survival. Scale up of the most effective care targeting major causes 

of newborn deaths especially occurring in health facilities could Prevent 1.3 million neonatal 

deaths annually by 2020 (23).It is no longer acceptable for babies to die needlessly; just as 

unacceptable for women to die while giving birth.  
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The struggles towards having an improved NMR are closely linked to identifying the risk factors 

and closely follow up the vulnerable new born neonates in NICU. It is an area set for treating 

newborns with a group of birth problems. With identification of risk factors, it is possible to 

prevent, particularly aiming the improvement of newborn children care. Here, neonatal intensive 

care units (NICUs) surge as hope, and one of the most effective tools to face this country’s 

newborn mortality for treating newborns with a group of birth problems (24). 

 Even if some studies were done, Causes of neonatal death vary by country and region with the 

availability and quality of health care. Understanding neonatal mortality in relation to the risk 

factors is crucial. This is because there are highly feasible and cost-effective interventions that 

could avert NM, and this can only be achieved if countries adopt locally relevant and focused 

interventions that are guided by study findings. The knowledge of the researcher was limited 

information in the study area. Therefore; this study is aimed to identify the magnitude of 

neonatal mortality and factors associated on it at intensive neonatal care unit in Debre Berhan 

Compressive Specialized hospital. 
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1.3. Significance of the Study  

The result of this study provides information on the present image of neonatal mortality in 

Debreberhan Compressive Specialized hospital. Specifically for health mangers at different 

levels will give some knowledge about magnitude and factors of neonatal mortality in the 

hospital. As a result they will give different supplies, supportive supervisions and trainings for 

health institutions and health care professionals. Health care professionals will be also guided on 

what should be emphasized in the management of cases and will have thoughtful importance to 

the neonate population in the early prevention and management of complication. Also Health 

institutions apply the recommended approach derived from the findings of this study to prevent 

further neonatal mortality. Finally it will be important as baseline data for other studies done on 

the area and for designing, initiating interventions to decrease mortality among age of birth up to 

28 days.  
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2. LITERATURE REVIEW 

2.1. Magnitude of neonatal mortality and morbidity  

Neonatal mortality in studies showed that, it was a major public health problem throughout the 

world. A study done on Determinants of neonatal death with emphasis on health care during 

pregnancy, childbirth and reproductive history in Maceio, Northeastern Brazil in 2012, showed 

that around 64%  neonatal deaths were within the first seven days of life, and among those, 41% 

were within the first 24 hours of delivery (25). Similarly   a study done Morbidity Pattern and 

Hospital Outcome of Neonates Admitted in a Tertiary Care Teaching Hospital in Mandya in 

2014 showed that 42.27 % were died within the first 24 hours of admission and 40.21% are died 

within the first three days of admission from the total deaths (26). Another study done on                                 

in Jammu and Kashmir tertiary care teaching hospital in India in 2013 showed that neonatal 

jaundice is the commonest cause of neonatal admission followed by neonatal sepsis and 

prematurity birth. The study also revealed that 9.73% of neonates among admitted were died 

mainly due to prematurity, sepsis and birth asphyxia. This study also showed that meconium 

aspiration syndrome, congenital anomaly and prematurity had high case fatality rate(27).  

     A study done on Neonatal Morbidity and Mortality in a Rural Tertiary Hospital in Nigeria 

showed that, the neonatal mortality rate was 15.6%. Among this the most common diagnosis at 

admission was neonatal sepsis, birth asphyxia, and prematurity. 40.6 % of deaths were due to 

birth asphyxia who was the leading cause of neonatal death in this study area. Followed by 

prematurity and neonatal jaundice(28). Another study on neonatal mortality and its Determinants 

in rural communities of Eastern Uganda in 2013 showed that the overall neonatal mortality was 

34 per 1000 live births. Among this  Majority(44.7 %),  of the deaths occurred within 6 hour of 

delivery while 30.9 % occurred 7 hour  to 6 days later, and 24.5 % within 7 to 28 days (29).  A 

cohort analysis of neonatal hospital mortality rate and predictors of neonatal mortality in a sub-

urban hospital of Cameroon conducted from November 2015 to February 2016 also showed that: 

the main causes of neonatal admissions were complications of preterm birth, neonatal infections, 

and birth asphyxia. The neonatal hospital mortality rate was 15.7%.  It was related to 

complications of preterm birth, birth asphyxia and neonatal infections (30). Other study done on 

neonatal mortality and associated factors in specialized neonatal care unit Asmara, Eritrea in 

2020 showed that neonatal mortality was 65.6/1000 live birth(31) 
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      A study done on cause of neonatal deaths in northern Ethiopia/Tigray region/ in 2017 showed 

that about 63 neonates per 1000 live births (6.3%) were died. Among this prematurity is the 

leading causes of death which accounts about 34% and followed by birth asphyxia, sepsis, 

congenital anomalies and others (17). A study done to Asses Neonatal Mortality in Women Who 

Gave Birth Recently: A Community Based Cross Sectional Study in Lume District of Oromiya 

Region, Eastern Ethiopia:  also showed that the mortality rate of neonates were 19 per 1000 live 

births in the study area (32). The other study done in Jimma, southwest Ethiopia from September 

2012 to December 2013 showed that; the status of neonatal mortality rate was 35.5 per 1000 live 

births and among this 69.1% are died within the first seven days of life. The study also showed 

that birth asphyxia, Neonatal infections and prematurity were the three leading causes of 

neonatal mortality (33).  Similarly, a study conducted on Neonatal mortality and causes of death 

in Kersa Health and Demographic Surveillance System (Kersa HDSS), eastern Hararge, 

Oromiya region, 2008–2013 showed that Of the total neonatal deaths observed during the 6 years 

period  were due to sepsis  followed by birth asphyxia , and prematurity  (22). Other studies done 

in southern Ethiopia Gamo gofa  zone in public hospitals  from April 2018 to march 2019 

neonatal mortality incidence was 0.96% (9.6%per 1000 live births) And Arbaminch general 

hospital  from 2015-2017 the magnitude was 20.2%(18)   

       A study done in Felege Hiwot hospital shows that 70.3% neonatal deaths were within the 

first 7 days of neonatal life. From the total admitted patients, Sepsis, preterm, pneumonia were 

the main causes of neonatal morbidity and from all  admitted neonates 13.29% were died (34). In 

addition other study done on neonatal mortality in university of Gondar hospital, North West 

Ethiopia showed that the prevalence of neonatal mortality was 14.3%. Among this 62.7% of 

neonatal mortality was died within 24 hours and 80.9% were died within 72 hours after birth. 

This study also showed that the major causes of morbidity among all neonates were hypothermia 

and Neonatal sepsis. Other common neonatal problems included polycythemia, hypoglycemia, 

perinatal asphyxia (35). 

2.2. Factors associated with neonatal mortality 

2.2.1 Socio demographic factors 

 A study done on Determinants of early neonatal mortality in Afghanistan: an analysis of the 

Demographic and Health Survey 2015 showed that; male neonates were 1.6 times more likely to 
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die than female neonates.  Maternal age less than < 18 years old and  >35 years old were1.8 and  

1.7 times more likely to die than those age 18-35 years old respectively (36). A study on Factors 

associated with neonatal deaths at Arthur Davidson’s Children’s Hospital in Zambia between in 

the years 2014 and 2015, also showed: males were more prone to death than females. In this 

study females were 0.62 times less likely to die than males (37). A study done on determinants of 

neonatal mortality in Ethiopia, in 2013;  showed that neonates who live in rural areas were  

almost two times /1.63/ more likely to die than neonates live in urban areas (38).  According to a 

study done in Felege Hiwot  hospital, neonates in the first 7 days of life (early age) had 0.39 

times less likely for mortality than neonates in late age (8-28 days)(34).  

2.2.2 Maternal and Neonatal factors  

A study done on risk factors of neonatal mortality in Bangladesh in 2012 showed that neonates 

delivered from multiple delivers were 15.2 times more likely to die than that of singleton 

deliveries (26). Other study done on neonatal mortality and associated in newborn infant 

admitted to neonatal intensive care unit in hospital civil de Guadalajara, Mexico showed that 

neonates who had birth weight less than or equals to 1500gm were 6.3 time more likely die than 

neonates birth weight >1500 gm.(39). Moreover other study conducted on Factors associated 

with neonatal deaths in Chitwan district of Nepal a case control study in 2012 showed that 

Newborns with low birth weight were more than 8 times more likely to die in neonatal period 

compared to their counterparts with normal weight(40)Similarly A study on neonatal mortality 

and its Determinants in rural communities of Eastern Uganda in 2016 showed that low birth 

weight neonates were three times more likely to die than those delivered in normal birth weight. 

Newborns that experienced danger signs were two times, more likely to die than whom never 

experienced danger signs (29). Another  study done on Maternal and Newborn Risk Factors 

associated With Neonatal Mortality in Gitwe District Hospital in Ruhango District, Rwanda in 

2016  also showed that; early child bearing mothers (age less than 20 years) were 3.2 times 

increased neonatal mortality than that of delivered above 20 years. ANC visits less than four 

visits were 6.5 times more likely die than that of complete ANC visits. Being HIV positive also 

increased neonatal mortality 16.5 times than that of HIV negative mothers. Delivered at home 

also increased 8.24 times more likely to die than that of delivered at health facility. Neonates 

who had birth asphyxia also 3.2 times more likely to die within the first 28 days of life  (41). 
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A study done on Determinants of neonatal mortality in rural Northern Ethiopia in 2012 showed 

that those delivered at health facility were 2.66 times more likely to lose their neonates than 

those delivered at home (42). Likewise a study done on determinants and causes of neonatal 

mortality in Jimma, southwest Ethiopia: A multi-level analysis of prospective follow up study in 

2014  showed that First birth order five times and five and more birth orders were two times 

increase the probability of dying of the neonate. Neonates delivered at health center were 0.43 

times less likely to die when compared to those delivered at home. (33). A study on Trends of 

admission and predictors of neonatal mortality at Karamara General Hospital in Jigjiga -Somali 

region of Ethiopia: A hospital based retrospective cohort study showed that prematurity and 

average length of stay within 2 days had a protective effect on neonatal mortality. The study 

showed that neonate who wait with admission within 2day were 0.418 times less likely to die 

than that of longer length of stay (43).  

A study done on predictors of neonatal mortality in neonatal intensive care unit of at referral 

hospital in southern Ethiopia from 2015 -2017  showed that those neonates born from mothers 

who had not ANC visit had six times higher risk of neonatal mortality to those who had four and  

above ANC visit. Neonates born by Cesarean section had 0.34 times less likely to die than 

neonates born by Spontaneous vaginal delivery(44). A study done on determents of neonatal 

mortality in northern Ethiopia  from March 2011- February 2012 also showed that those having 

previous history of neonatal loss had increased the probabilities of neonatal mortality during the 

last birth(42). 

A study done on Patterns of admission and factors associated with neonatal mortality among 

neonates admitted to the neonatal intensive care unit of University of Gondar Hospital, 

Northwest Ethiopia in 2016 showed that neonates who had sever hypothermia were 10.45 times 

more likely to die than Normal body temperature. In addition to this neonates who had early and 

late onset of sepsis were 2.66 and 13.51 times more likely to die than neonates who had not 

sepsis respectively. Neonates who had birth asphyxia were 5.97 times more likely to die than 

neonates who had not birth asphyxia. Neonates delivered by assisted instrument also 2.99 times 

more likely to die than normal vaginal delivery (35) 

According to a study done in Felege Hiwot hospital, neonates who were born before 37 weeks 

were 2 times higher to die than who delivered at a normal period of delivery. But a mother who 
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get ANC follow up four or more  were 5 times to save the life of neonates than a mother who got 

ANC follow up less than three (34). Similarly a study on north Shoa zone  in 2015 also showed 

that ; neonates born from mothers who had not get ANC service were 3.47 times more likely die 

than those delivered from  who attend ANC. Similarly, neonates born at home were 2.86 times 

die than delivered from at health facility. Neonates who were not breast feed within the first one 

hour of birth also 23.48 times more likely to die than from those who feed within the first one 

hour.(21). 

2.2.3 Environmental factors 

According to a study done on Trends and determinants neonatal mortality in Ethiopia in 2013 

showed that Births in winter carried a higher risk of dying in the neonatal period than births in 

other seasons (45). 
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2.3 Conceptual framework 

The conceptual framework in the figure (fig.1) below highlights the interrelationships between 

the variables considered in this study. It is developed by reviewing previous studies stated that 

socio demographic factors, maternal neonatal related factors and environmental factors were the 

most predictors for neonatal mortality. These Variables directly (maternal and neonatal factors) 

and indirectly (socio demographic and environmental factors) were interrelated to neonatal 

mortality.  

 

 

 

 

 

   

  

  

  

 

 

 

 

  

 

 

 

Figure 1. Conceptual frame work   on  factors of neonatal mortality among neonates admitted in 

NICU in DBCSH, North Shoa, Ethiopia, 2019-2020(21,35,44) 

Socio-demographic 

factors 

• Age of neonate 

• Age of mother 

• Sex of the neonate 

• Place of residence 

     Maternal health factors 

• ANC follow up 

• No. of deliveries 

• Feeding type to their neonate 

• Breast feeding initiation time 
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3. OBJECTIVES 

3.1 General objective  

To assess the magnitude of neonatal mortality and its associated factors among the neonates 

admitted in NICU in Debre Berhan Compressive Specialized Hospital, North Shoa, Amhara, 

Ethiopia, 2019-2020 

3.2 Specific objectives 

1. To determine the  magnitude  of neonatal mortality, and 

2. To identify factors associated with neonatal mortality among neonates admitted in NICU in 

Debre Berhan Compressive Specialized Hospital , North Shoa, Amhara, Ethiopia, 2019-2020 
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4. METHODS AND MATERIALS 

4.1. Study area 

 Debreberhan is the capital city of North Shoa, one of the 13 zones of Amhara regional state 

which is located 130 KM north of from the capital city of Ethiopia which is Addis Ababa and 

650 KM from Bahirdar, city of Amhara region. Regarding the health services in the town, there 

are one government and one private hospitals, four health centers and nine health posts. 

Debreberhan Compressive Specialized Hospital is the only government hospital in the city, 

which is serving the population of the zone and surrounding areas and it is the place where this 

study was conducted. The hospital was established in 1929 GC during the Italian occupation as a 

treatment center for Italian soldiers. It serves the population within and around the town. The 

hospital serves to the population both within and outside of Debre Berhan town for nearly 2.8 

million people. Debre Berhan Compressive Specialized Hospital provides the service in the 

internal medicine, surgical, pediatric, gynecological, obstetrics, adult ICU rehabilitation and 

chronic illness care. It also serves as the university teaching hospital for the College of Health 

Sciences of Debreberhan University, Debreberhan health Science College and Victory College. 

This study was carried out at Compressive Specialized neonatal intensive care unit/NICU/.The 

neonatal care unit had 26 bed capacities. The unit is headed by 2 senior consultant pediatricians, 

who together with a team of 4 general practitioners, 4-6 interns, 16 nurses and other paramedical 

staff run the unit.   

4.2. Study design and period  

Institution based cross sectional study was conducted among all neonates admitted to the 

neonatal intensive care unit (NICU) of Debreberhan Compressive Specialized hospital. The data 

were collected from March to July 2019.  

4.3. Population 

The source and study population of this study were all neonates who were admitted to the NICU 

of Debre Berhan Compressive Specialized hospital starting from January 1, 2016 to December 

31, 2018.  
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4.4. Sample size determination 

 Sample size was not calculated for this research. Rather simply three years recorded data in 

NICU of Debre Berhan Compressive Specialized hospital was retrieved to determine the 

magnitude of the neonatal mortality and its associated factors.  In the last three years (2016-

2018), 2296 neonates were admitted to NICU in Debre Berhan Compressive Specialized 

hospital. Of this 455 neonates were excluded from the study; 105 due to referral to other health 

facilities, 91 due to medical against and 259 due to data incompleteness. Also from all excluded 

neonates 188 in 2016, 153 in 2017 and 114 were in 2018. Finally, 1841 neonates’ record was 

included in the analysis (figure 2). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 criteria for included and excluded neonates in the study in NICU, Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020 
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4.5 Eligibility criteria 

3.5.1 Inclusion criteria  

 All neonates who were admitted in NICU of Debre Berhan Compressive Specialized 

hospital from January1, 2016 to December 31, 2018.  

3.5.2 Exclusion criteria 

 Neontes who were refered to oher health facilities 

 left against medical advice and 

 those had incomplete medical records.     

4.6. Variables 

4.6.1. Dependent variable 

   Neonatal Mortality. 

4.6.2. Independent variables  

   Socio demographic factors: Sex of the neonates, Age of the neonate, Age of the mother and 

Place of residence. 

  Neonatal factors: Birth weight, Medical illnesses, Danger signs, Length of stay on admission 

and Body temperature. 

  Maternal factors: ANC service, Feeding type to their neonate, Breast feeding initiation time, 

Place of delivery, mode of delivery, Birth order, gravidity, history of neonatal death, HIV status 

of the mother, chronic disease of the mother, multiple pregnancies and Gestational age. 

Environmental factor include: Season during admission. 

4.7. Operational definition 

Breast feeding initiation time is a time in which a mother starts to feed breast milk for the first 

time. All neonates who did not start initiation within 2 hours were labeled as late initiation of 

breast feeding.  

4.8. Measurement 

Socio demographic factors: Sex of the neonates which was labeled as male or female, Age of the 

neonate initially labeled as <24 hour, 24 hours to 7 days, 7days to 28 days then dichotomized 
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into age 0 to 7 days and age 8 to 28days.Age of the mother labeled as less than 20 years, 20-35 

years, >35 years and Place of residence labeled as urban or rural. 

  Neonatal factors like Birth weight which was labeled as <15000 gram, 1500-2500gm, 2500-

4000 gram >4000 gram, Medical illnesses as birth asphyxia, sepsis, jaundice, Prematurity, 

respiratory distress, meconium aspiration, anemia, congenital anomaly and others. Danger signs 

labeled as yes, no, Length of stay on admission labeled as less than or equal to 2 days,2-5day, >5 

days and Body temperature labeled as normal(36.5-37.5°c), sever hypothermia(<32°c), moderate 

hypothermia(32-35.9°c ),mild hypothermia(36-36.4°c) and hyperthermia(>37.5°c). 

  Maternal factors like ANC service which was labeled as no ANC visit, 1-3 visit 4 or more 

visit, Feeding type to their neonate labeled as breast milk, other milks, not able to feed, Breast 

feeding initiation time labeled as, timely initiation(less than 1 hour), early initiation (1-2 hours), 

late initiation(>2 hours), Place of delivery labeled as  home or heath facility delivery, mode of 

delivery labeled as  delivered by SVD, instrumental delivery,  C/S delivery, Birth order labeled 

as first birth order,2
nd

 4
th

, 5 or more, gravidity labeled as one birth, 2-4 births, 5 or more births, 

HIV status of the mother labeled as unknown, negative, positive, chronic disease of mother 

labeled as yes or no Multiple pregnancies labeled as  singleton, twin delivery, >2 deliveries and  

Gestational age also labeled as less than 37 weeks, 37-42 weeks, >42 weeks. 

Environmental factor include Season of admission which was labeled as spring, summer, 

autumn and winter. Season of admission were classified as neonates born from September to 

November labeled as autumn, December to February labeled as winter, March to May labeled as 

spring and June to august labeled as summer. 

4.9. Data collection methods and tools 

First, the available information on the register book and patient chart was assessed. Then data 

extraction check list was prepared in English based on the available variables in the medical 

records. It was prepared from similar studies done on related topics to collect the data from 

medical charts(34,35). This checklist consists: socio demographic characteristics, maternal 

factors, neonatal factors and environmental factors of neonatal deaths. Data were collected by 4 

nurses and 1 1Bsc nurse supervisor who had an experience in NICU.  
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4.10. Data quality assurance  

To control the quality of the data, training was given for 1 day to 4 data collectors and 1 

supervisor on the research objective and data collection technique. The collected data was 

checked by the supervisor daily for completeness, inconsistencies, and cleanness and the 

principal investigator monitored the overall activity of data collection and handling. The 

information collected was by comforting the data collectors to the level possible to allow 

maximum concentration and interest on the study topic and to ensure it consistent. Different 

charts including patient files and death audits were checked to assure data quality. 

4.11. Data Processing and Analysis  

 The extracted data was entered in to Epi Data version 4.2 and exported to SPSS Version 21.0 for 

analysis. Descriptive statistics was illustrated by median and frequency of the study variables. To 

identify factors associated with neonatal mortality, first binary logistic regression analysis was 

done to each independent variable with the dependent variable. In Bivariate logistic regression 

analysis those variables that showed significant association with p value below 0.20 were entered 

to multivariable logistic regression analysis to control confounding variables. Potential presence 

of Multicollinearity was assessed in all independent variables and variables expected to be 

interrelated each other to see the correlation between them by using variance inflation factor 

(VIF) and the value was found between 1 and 10. Hence no collinearity was detected. Hosmer-

lemeshow was found to be significant which indicate that the model was fitted with a chi square 

=10.221 at p value= 0.250. Finally odd ratio with 95% confidence interval was used to determine 

the strength of association between the outcome and independent variables with p-value less than 

0.05 were considered statistically significant. 

4.12. Ethical consideration  

Ethical approval was obtained from Debre Berhan University, College of Health science, 

Research Ethics Review Committee. A formal letter was obtained from Debre Berhan University 

to proceed with the field work and from DBCSH to access the medical records. Confidentiality 

was guaranteed by excluding names or any other personal identifiers from the data collection 

checklists. 
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4.13. Information dissemination  

The result of this study was submitted for Debre Berhan University for partial fulfillment degree 

of master of public health in reproductive health. It was also disseminated to DBCSH in order to 

familiarize the result of the study and to take further intervention to improve neonatal health care 

in Debrebirhan town and other districts that gain the service from this hospital.  
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5. RESULT 

5.1. Socio demographic characteristics  

A total of 1841 neonates were admitted in NICU of DBCSH and had completed medical 

records were included in the study. About two-third (61.2 %) Of the neonates were 

males. Almost half (52.7%) of the neonates were in the age of 8-28 days with the median 

age of 7 days. Majority (70%) of the neonates were from rural residence (Table 1). 

Table 1 Socio demographic characteristics of the neonates from 2016-2018 in NICU, Debre 

Berhan Compressive Specialized Hospital, Ethiopia, 2019-2020 

Variable Categories Frequency Percentage (%) 

Age of Neonate in days
 

 

0-7  872 47.4 

8-28 969 52.6 

Sex of Neonate   Male 1127 61.2 

Female 714 38.8 

Age of Mother  <20 24 1.3 

20-34 1570 85.3 

≥35 247 13.4 

Residence Rural 1277 69.4 

Urban 564 30.6 
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5.2. Maternal health factors of the neonates 

Almost 2/3
rd

 (63.3%) of the neonates were delivered from mothers of 37-42 week of gestational 

age. Nearly half (47.3%) of the mothers had history of four and above visits of ANC. On the 

other hand 36 (2.1%) of the total mothers were HIV positive and 112 (6.1%) had history of 

chronic diseases. Around half (54.4%) of the mothers had given their first birth and 1047 

(56.9%) had single alive births; nevertheless, 130 (7.1%) had history of previous neonatal death. 

With regard to place of delivery, almost all 1772 (96.3%) were delivered at heath facility. 

Similarly, majority of neonates 1498 (81.4%) were also delivered by SVD and 1666 (90.5%) 

were singleton births. However, more than half (52.6%) neonates was feed breast milk during 

admission; only 289 (21.1%) was started it within one hour of delivery (Table 2). 
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Table 2 Maternal characteristics of the neonates from 2016-2018 in NICU, Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020 

Variable   Categories  Frequency Percent 

Gravidity  1 994 54.0 

2-4 563 30.6 

≥5 284 15.4 

Birth order 1 1047 56.9 

2-4 544 29.5 

≥5 250 13.6 

History of previous neonatal death No 1711 92.9 

Yes 130 7.1 

No of ANC visits 0 85 4.6 

1-3 885 48.1 

≥4 871 47.3 

Gestational age < 37 wks. 640 34.7 

37-42wk  1165 63.3 

>42wk 36 2.0 

Place of delivery Home 69 3.7 

HF 1772 96.3 

Mode of delivery CS  199 10.8 

instrumental delivery 144 7.8 

SVD 1498 81.4 

 No of birth/multiple pregnancy/ Multiple births 175 9.5 

Single 1666 90.5 

Chronic disease of mother  Yes 112 6.1 

No 1729 93.9 

HIV status of the mother Reactive 36 2.1 

Non-reactive 1237 72.4 

Unknown 568 25.5 

Feeding type to their neonate Breast milk 968 52.6 
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Other milks 17 0.9 

Not able to feed during 

admission 

856 46.5 

BF initiation time >2hr 1041 56.5 

1-2hr 411 22.4 

< 1hr 289 21.1 

Other milk=formula, cow milk; Total no of birth=number of live births; birth order=total pregnancies   
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5.3. Neonatal health factors of the neonates 

About half (52.7%) of the neonates were weighing from 2500 to 3999 gm and 1075(58.4%) had 

32-35.9 °c body temperature at admission. Regarding the average length of stay in the hospital 

majority (62.5%) of neonates were stayed 5 or more days and most (91.1%) of them had danger 

signs at the time of admission (Table 3). 

Table 3 neonatal characteristics of the neonates from 2016-2018 in NICU, Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020 

Variable  Categories  Frequency Percent 

Weight  <1500gm 168 9.1 

1500-2499 gm. 672 36.5 

2500-3999 gm. 970 52.7 

>=4000gm 31 1.7 

Body temperature  <32°c 53 2.9 

 32-35.9°c 1075 58.4 

 36-36.4°c 168 9.1 

 36.5-37.5°c 302 16.4 

 >37.5°c 243 13.2 

Danger signs Yes 1677 91.1 

 No 164 8.9 

Type of sepsis EONS 350 19.0 

 LONS 184 10.0 

 No sepsis 1307 70.0 

Average length of stay <2days 283 15.4 

 2-5days 408 22.1 

 >5days 1150 62.5 
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5.4. Environmental factors 

Regarding the seasonal variation, almost one-fourth (25%) of the neonates were admitted in the 

hospital throughout the four seasons of the years (fig 3). 

 

Figure 3 : Neonates admitted in each season from 2016-2018, in NICU Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020 

5.5. Magnitude of neonatal mortality 

Out of the total 1841 neonates got the service in three years period; 1388 were improved and 

discharged alive; however, 453(24.6%) of the neonates were died [(CI: 95% 22.5% -26.7%)].  

On the other hand, neonatal mortality had showed considerable increment in the 3 consecutive 

years; that was 90(15.7%), 144(23.1%) and 219(34%) in 2016, 2017 and 2018 respectively 

(Fig.4). 
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Figure 4  comparison of neonatal mortality per year from 2016-2018 in NICU, Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020 

Of the neonates, 122(26.9%) were died with age of less than 3 days of life. In general more than 

68.2% of the neonates were died before the 7
th

 birth day. This shows a significant decline in 

mortality after neonates survive the first seven days of life in the observation period (Fig.5).   

 

Figure 5  Comparison of outcome of neonates in age categories from 2016-2018 in NICU, Debre 

Berhan Compressive Specialized Hospital, Ethiopia, 2019-2020 
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The major causes of neonatal morbidity were prematurity (29.4%), sepsis (28.1%), birth 

asphyxia (14.6%), respiratory distress (8%) and meconium aspiration (5.7%). They account 

around 94% of the total deaths. (Table 4). 

Table 4 clinical diagnosis and their contribution to neonatal morbidity per year from 2016-2018 

in NICU, Debre Berhan Compressive Specialized Hospital, Ethiopia, 2019-2020 

Morbidity type of admission   Proportionate Morbidity rate 

Categories Frequency Percent 

 

birth asphyxia 260 14.1 

Sepsis 531 28.9 

Jaundice 76 4.1 

pre term/low birth Wt. 551 29.9 

Anemia 41 2.2 

congenital abnormality 20 1.1 

meconium aspiration 106 5.8 

respiratory distress 171 9.3 

Other 85 4.6 

Total 1841 100 
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On the other hand prematurity (44.5%) sepsis (23.7%) and birth asphyxia (18.4%) were the 

leading causes of neonatal mortality which accounts around 86% of the total deaths. similarly, 

prematurity (36.2%), birth asphyxia (32.9%) congenital anomaly (30%) and sepsis (20%) had 

high case fatality rates (Fig. 6). 

 

Figure 6 causes of neonatal mortality among neonates from 2016-2018 in NICU, Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020  
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In addition the morbidity of birth asphyxia(fig 7) and the case fatality  of birth asphyxia, 

prematurity and congenital anomaly was increasing consequently in each years compared to 

others( fig 8)  

 

Figure 7 Clinical diagnosis and their contribution for admission per year among neonates from 

2016-2018 in NICU, Debre Berhan Compressive Specialized Hospital, Ethiopia, 2019-2020 

  

Figure 8 Case fatality rates of causes of admission per year among neonates from 2016-2018 in 
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5.2. 5. Association of Factors with Neonatal Mortality 

All study variables were tested for association with the outcome variable in binary logistic 

regression. Age of neonate, residence of mother, having previous history of neonatal death, 

number of ANC visits, gestational age at delivery (in weeks), place of delivery, mode of 

delivery, weight of neonate at birth, type of feeding for neonate, initiation time of breast feeding, 

presence of chronic disease of the mother, HIV status of the mother, morbidity of neonate, 

duration of sepsis, presence of danger sign at admission and length of stay in the hospital were 

found to be associated with neonatal mortality. In addition, age of neonate, residence of mother, 

having previous history of neonatal death, number of ANC visits, mode of delivery, weight of 

neonate at birth, initiation time of breast feeding, morbidity of neonate, presence of danger sign 

at admission and average length of stay in the hospitals all remained significantly associated with 

neonatal mortality in multivariate binary logistic regression at p value <0.05 (Table 5). 

Neonate who had age of less than 7days were almost two times more likely to die than neonate 

who had age of 8-28 days[AOR=1.490, 95%CI: 1.051-2.112]. 

Neonate who had stayed less than two days in hospital were almost 11 times more likely die than 

neonate who stayed greater than five days admitted in hospital [AOR=10.52, 95%CI : 6.967-

15.887].  On the other hand neonate who stayed 2-5 days on admission were almost three times 

higher to die than neonate who stayed greater than five days admitted in hospital [AOR=3.537, 

95% CI: 2.431-5.145].  

This finding also indicate that neonate who had birth weight less than 1500 grams were five 

times more likely to die as compared to neonate who had birth weight 2500-3999gm [AOR= 

5.036, 95% CI: 2.840-8.930].whereas neonate who had birth weight 1500-2499 grams were 

nearly two times more likely to die as compared to neonate who had birth weight 2500-3999gm 

[AOR=1.663, 95% CI: 1.146-2.413]. 

 Mothers who initiate breastfeeding after two hours of birth of infant were five times higher to 

die than mothers who initiate early breast feeding [AOR=4.363, 95% CI: 2.369-8.036].On the 

other hand mothers who initiate breastfeeding 1-2 hours after birth of infant were three times 

higher to die than mothers who initiate early breast feeding [AOR=2.692, 95%CI: 1.550-4.677]. 
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 The finding of the study indicate that neonate who had birth asphyxia and pre term/ low birth 

weight neonate were six and four times higher to die than neonate who had other morbidity 

[AOR=5.946, 95% CI:2.211-15.995] and [AOR= 4.268,95% CI: 1.327-12.765] respectively.  

Neonates born from mothers lives in rural area were almost four times more likely to die as 

compared to mothers lives in urban [AOR=3.723, 95% CI: 2.459-5.636].Neonates who had 

danger sign at the time of admission were  nearly seven times higher to die than neonate who had 

no danger sign [AOR=6.737, 95% CI: 2.664-17.040].  Neonates born from Mothers who had 

History of previous neonatal death were almost two times more likely to die as compared to 

Neonates born from Mothers who had not History of previous neonatal death [AOR= 1.627, 95% 

CI: 1.005-2.634] .  

 Neonates born from Mothers who had not got ANC service were almost two times more likely 

to die as compared to Mothers who had got four or more ANC visits [AOR= 1.893, 95% CI: 

1.035-3.464]. On  the other hand Neonates  delivered on C/S were almost half times less likely to 

die as compared to neonates delivered on SVD [AOR= 0.533, 95% CI: 0.323-0.878] (Table 5). 
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Table 5 Associated factors with neonatal mortality among neonates in NICU, in Debre Berhan 

Compressive Specialized Hospital, Ethiopia, 2019-2020 

S.n

o 

Variables 

 

Categories Neonatal outcome COR (95%CI) AOR (95%CI) 

death  Improved 

1 Age of the 

neonate 

0-7 days 309 563 3.144 (2.511-3.938) 1.490 (1.051-2.112)* 

8-28 days 144 825 1 1 

2 Residence Rural 405 872 4.993 (3.631-6.865) 3.723 (2.459-5.636)** 

Urban 48 516 1 1 

3 History of  

neonatl death 

Yes 45 85 1.691 (1.158.2.468) 1.627 (1.005-2.634)* 

No 408 1303 1 1 

4 ANC visit 0 visit 38 47 4.222 (2.654-6.716) 1.893 (1.035-3.464)* 

1-3 visits 275 610 2.354 (1.870-2.963) 0.981 (0.711-1.354) 

≥4 visits 140 731 1 1 

5 Gestational 

age 

<37 week 221 419 2.253 (1.810-2.805) 0.603 (0.338-1.076) 

>42 week 11 25 1.879 (0.911-3.877) 2.303 (0.945-5.614) 

37-42 week 221 944 1 1 

6 Place  

of delivery 

Home 30 39 2.453 (1.505-3.998) 1.549 (0.817-2.935) 

HF 423 1349 1 1 

7 Mode of 

delivery 

C/S 29 170 0.486 (0.323-0.733) 0.533 (0.323-0.878)* 

Instrumental 35 109 0.915 (0.615-1.363) 1.253 (0.758-2.073) 

SVD 389 1109 1 1 

8 Weight  

of neonates 

<1500 105 63 7.733 (5.432-11.008) 5.036 (2.840-8.930)** 

1500-2499 171 501 1.584 (1.246-2.012) 1.663 (1.146-2.413)** 

>40000 5 26 0.892 (0.338-2.356) 1.352 (0.354-5.168) 

2500-3999 172 798 1 1 

9 Feeding type not  312 544 3.509 (2.792-4.410) 1.370 (0.884-2.122) 

Other milk 5 12 2.549 (0.884-7.349) 1.543 (0.403-5.910) 

BF 136 832 1 1 

10 BF initiation 

time 

>2hr. 360 681 8.040 (5.218-12.388) 4.363 (2.369-8.036)** 

1-2 hr. 69 342 3.068 (1.885-4.995) 2.692 (1.550-4.677)** 
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< 1hr. 24 365 1 1 

11 Chronic d/se 

of mother                         

 Yes 48 64 2.452 (1.659-3.623) 1.494 (0.794-2.812) 

No 405 1324 1 1 

12 HIV status of 

mother 

R 15 21 2.401 (1.221-4.720) 1.267(0.406-3.957) 

UN 161 436 1.241 (0.991-1.554) 0.752 (0.562-1.006) 

NR 277 931 1 1 

13 Morbidity 

type  

of admission  

B. asphyxia 86 174 6.508 (2.858-16.280) 5.946 (2.211-15.995)** 

Sepsis 100 431 3.055 (2.728-15.522) 6.670 (1.543-28.836) 

Jaundice 6 70 1.129 (1.295-7.205) 3.375 (0.928-12.275) 

Prematurity 209 342 8.046 (0.348-3.650) 4.268 (1.327-12.765)** 

Anemia 5 36 1.829 (0.524-5.385) 2.827(0.656-12.189) 

C. abnormality 6 14 5.643 (1.591-20.019) 2.411 (0.541-10.750) 

M. aspiration 13 93 1.841 (0.669-5.067) 1.490(0.476-4.660) 

Res distress 22 149 1.944 (0.757-4.992) 1.599 (0.554-4.614) 

Other 6 79 1 1 

14 Type  

of sepsis 

early  67 283 0.642 (0.479-0.861) 0.564(0.182-1.750) 

Late 34 150 0.615 (0.416-0.910) 1.011(0.305-3.3358) 

No sepsis 352 955 1 1 

15 Danger signs Yes 447 1230 9.570 (4.205-21.780) 6.737(2.664-17.040)** 

No 6 158 1 1 

16 Length  

of stay 

< 2 days 170 113 9.953 (7.425-13.342) 10.52 (6.967-15.887)** 

2-5 days 132 276 3.164 (2.418-4.140) 3.537(2.431-5.145)** 

>5 days 151 999 1 1 

Significant association **p value <0.01, * p value <0.05 

B.asphaxia=birth asphyxia, C.abnormaility=Congenital abnormality, aspiration=Meconium 

aspiration 
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6. DISCUSSION 

In this study the magnitude of neonatal mortality was 24.6% (246 per 1000 live births) [(CI: 95% 

22.5% -26.7%)]. This is higher than most of the studies reported in many of the countries 

including Ethiopia such as in Nepal (9.46 to 14.88 per 1000 live birth), Jammu and Kashmir 

tertiary care teaching hospital (9.73%) in Nigeria Rural Tertiary Hospital (15.6%), in sub-urban 

hospital of Cameroon (15.7%),in Asmara (65.6 /1000 live birth), in Tigray (6.3%), in Jimma 

(13.3%), in Arbaminch  hospital (20.2%) in in Gamo gofa public hospitals (27/1000 live births) 

in Felege Hiwot hospital (13.29%) in Gondar( 14.3%))(17,18,27,28,30,31,34,35,46,47). The 

variation may be due to differences in study setting, dissimilarity in socio Cultural, health service 

utilization, quality of care, economical and geographical variation among study participants of 

the areas. Though, slight improvement in recording quality, the finding clearly indicated that the 

situation of neonatal mortality is still high and substantially increasing in each consecutive years 

from 2016 to 2018 (which was 15.7% in 2016, 23.1% in 2017 and 34% in 2018) suggesting that 

targeted interventions by all partners at different levels have a duty to emphasize in all neonate 

populations. 

 In this study more than 68% of the neonates were died before the first 7 days of life. This is in 

line with other prior studies done in Jima and Felege Hiwot referral hospital(33,34). The reason 

could be majority of neonatal mortality in developing countries are related to conditions of labor, 

intra- partum and the immediate newborn care practices. Moreover, the major causes of death are 

prematurity, sepsis and birth asphyxia. This again clearly pointed out that neonatal survival 

interventions have to target the intra-partum as well as immediate and early neonatal periods. 

Among factors associated with neonatal mortality at multivariable logistics regression, age of 

neonate was significantly associated with neonatal mortality. neonates age less than 7days were 

1.5 times more likely to die than neonates age of 8-28 days[AOR=1.490, 95%CI: 1.051-2.112]. 

This finding is inconsistent with a study done in Felege Hiwot(34). This difference might be due 

to difference in study setting and sample size. This is due to the fact that being early age (<7 days 

of life) have many physiological challenges to adopt the extra uterine life which exposes the new 

born for different conditions like hypothermia, respiratory distress, poor feeding that increases 

neonatal mortality. As a result focusing on newborn immediate neonatal care like resuscitation, 

feeding and strictly follow up will improve neonatal survival. 
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 Neonates born from mothers lives in rural area were almost four times more likely to die as 

compared to mothers lives in urban [AOR=3.723, 95% CI: 2.459-5.636]. This is higher than 

previous study done in Ethiopia(38). This might be due to difference in knowledge, accessibility 

and utilization of health services. This results poor ANC follow up with insufficient lab 

investigations and lack of abdominal ultrasound to identify and prevent early newborn problems.   

 Neonate stay less than two days on admission were 11 times more likely die than neonate stay 

greater than five days on admission [AOR=10.52, 95%CI: 6.967-15.887]. On the other hand 

neonate stay 2-5 days on admission were four times higher to die than neonates stay more than 

five days on admission [AOR=3.537, 95%CI: 2.431-5.145). This result is inconsistent to a study 

done in Somalia region(43). This variation might be due to difference in study methodology and 

study setting. In referral hospital many cases might be complicated and referral as a result died 

immediately after arrival without adequate management of cases consequently increase 

happening of neonatal death. 

 This finding also indicate that neonate who had birth weight less than 1500grams were five 

times more likely to die as compared to neonate who had birth weight 2500-3999gm 

[AOR=5.036, 95% CI: 2.840-8.930].whereas neonate who had birth weight 1500-2499 grams 

were two times more likely to die as compared to neonate who had birth weight 2500-3999gm 

[AOR=1.663, 95% CI:1.146-2.413].This result is higher than the study conducted in Eastern 

Uganda(29).This difference may be due to the fact that being low birth weight exposes the new 

born for different conditions like: hypothermia, infections, nutritional and gastrointestinal 

problems like poor feeding and metabolic problems like hypoglycemia are the major problems 

associated with low birth weight that increases the incidence of neonatal mortality. 

According to this study Mothers who initiate breastfeeding after two hours of birth of neonates 

were five times higher to die than mothers who initiate early breast feeding [AOR=4.363, 95% 

CI: 2.369-8.036]. On the other hand mothers who initiate breastfeeding 1-2 hours after birth of 

neonates were three times higher to die than mothers who initiate early breast feeding 

[AOR=2.692, 95%CI: 1.550-4.677]. This finding is consistence to the study conducted in Felege 

Hiwot hospital (34). But this finding is lower than the study conducted in North Shoa Zone(21).  

Since Breast milk is the ideal nutrient for the newborn, easily digestible absorbable and 

metabolized, promote bonding, improved behavioral and neurodevelopment, protects against 
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various infectious diseases and promotes long term health which ultimately decreases neonatal 

mortality if it is practiced optimally.    

In this study neonates who had birth asphyxia were six times higher to die than neonate who had 

other morbidity [AOR=5.946, 95%CI: 2.211-15.995]. This result is almost similar to the study 

conducted in Rwanda and University of Gondar(35,41) . Similarly neonates who are delivered in 

preterm were four times higher to die than neonate who had other morbidity [AOR= 4.268, 95% 

CI: 1.327-12.765]. This finding is inconsistent with a study done in Somalia region(43). This 

difference might be due to health service utilization, study period and sample size variations .In 

premature neonates’ organs are not enough matured and one organ is likely to also affect the 

function of other organ, as a result of this the outcome of neonates was evolving and death. 

This study also showed that Neonates who had danger sign at the time of admission were 6.7 

times higher to die than neonate who had no danger sign [AOR=6.737, 95% CI: 2.664-17.040]. 

This is higher than a study in Eastern Uganda.(29) This difference might be due to variation in 

study area and health service utilization. Most neonates come with complications at facility due 

to problems might not be identified early during pregnancy and at the time of delivery. 

Neonates born from Mothers who had History  of previous neonatal death  were almost two 

times more likely to die as compared to Neonates born from Mothers who had not History  of 

previous neonatal death [AOR= 1.627, 95% CI :1.005-2.634]. This finding is similar to a study 

done in northern Ethiopia (42). This might be due to previous pregnancy related complications 

and adverse outcome may signify for other pregnancies.  

 Neonates born from Mothers who had not got ANC service were almost two times more likely 

to die as compared to Mothers who had got four or more ANC visits [AOR= 1.893, 95% CI: 

1.035-3.464]. This is  similar to a study in north Shoa (21) but lower than a study in southern 

Ethiopia(44). This variation might be difference in study setting and health service utilizations. 

Based on the fact that neonatal outcomes are affected by maternal health throughout the 

pregnancy period due to pregnancy related complications. Adequate and quality of ANC 

increases early detection and management of problems related to pregnancy which associate to 

increase risk of neonatal death. As a result neonates born with proper ANC visit might have 

decrease chance to be born with poor neonatal outcome which suggests that special 

considerations needs should be given on maternal obstetric care during pregnancy 
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 On  the other hand Neonates  delivered on C/S were almost half times less likely to die as 

compared to neonates delivered on SVD [AOR= 0.533: 95% CI: 0.323-0.878]. This is in line 

with a study in southern Ethiopia(44). The possible explanation might be timely decision to 

deliver by C/S can reduce risk of death by minimizing complications due to prolonged labor in 

SVD.  
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7. STRENGTH AND LIMITATION OF THE STUDY 

Strength of the study 

The study includes all documents to assess the factors in all neonates. 

Limitation of the study 

The study was identified based on the documented data and could not display all factors that 

were not documented in the patient’s files. Physicians’ clinical diagnosis variation 

representativeness, completeness and quality of the recorded information were limitations of the 

study. 
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8. CONCLUSION 

The study revealed that the magnitude of neonatal mortality was high in the study area and the 

majority of neonatal deaths occurred in the first week of life. Prematurity, sepsis and birth 

asphyxia were the leading causes of neonatal mortality. The main factors identified related to this 

were neonates who had age less than seven days,  lack of ANC visit, mothers who were not 

initiated breast feeding initiation on time, neonates who stayed less than five days in hospital, 

birth weight less than 2500grams, neonates who had birth asphyxia and born in prematurity. 
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9. RECOMMENDATIONS 

Based on the results of the study the following recommendations are forwarded. 

Since the neonatal mortality was high in study area the study recommends that exhaustive efforts 

should be made to reduce the neonatal mortality.  

Health professionals should focus on counseling to prevent the leading causes of neonatal 

mortality premature/birth weight neonate, sepsis and birth asphyxia. Early diagnosis and 

treatment together with improving quality of care as possible also suggested to prevent these 

leading causes of neonatal death and to improve the survival of neonates. 

Proper counseling, promote and giving focused ante natal care for every pregnant mothers to 

identify and intervene risks early. 

I also recommend that intensive efforts should be made to improve low birth weight and start 

initiation of breast feeding timely. 

The hospital managements should focus on routine monitoring of the service and strengthen 

the referral system to be early from the surrounding clusters and give trainings for health care 

professionals to have awareness on the problem. 

The zonal administrative should also made efforts to improve the utilization of health services 

in surrounding rural areas. 

For researchers finally I recommend that further research should be conducted to identify 

Determinants in in each high causes of neonatal mortality to identify further predictors. 
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11. ANNEXES 

11.1 Data Extraction Checklist 

I. Scio demographic characteristics 

 

II. Maternal and neonatal characteristics 

 

 

 

 

 

s.no Variables Response 

1 Age   --------days 

2. Sex a. Male   

b. Female 

3. Maternal age ---------years 

4. Origin a. Rural 

b. Urban 

1.  Week of delivery ---------- weeks 

2. Breast feeding initiation time -----------hours 

3. No. of ANC visit ------------------ 

4. 

 

Place of delivery a. Home  

b. Health facility 

5. 

 

Mode of delivery 

 

a. Spontaneous 

b. Medical tool 

c. Operation 

6 Gravidity       -------------------------- 

7. birth order      -------------------------- 

8. History of previous neonatal death a. Yes 

b. no  
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9. Congenital abnormality 

 

a. Yes 

b. No 

10. Chronic disease of the mother a. Yes 

b. No 

11. HIV status the of the mother a. Reactive 

b. Non-reactive 

c. Unknown 

12. Weight at birth ---------in grams 

13. Problem/morbidity type a. Birth aphasia 

b. Sepsis 

c. Jaundice 

d. preterm/low birth Wt. 

e. Other(specify) 

14. If cause of death is sepsis in qu.#13, 

when he/she develops the sepsis? 

--------days after birth 

15. Boy temperature of the neonate --------degree centigrade 

16. Any danger signs of the neonate a. Yes 

b. No 

17. Outcome of admission a. Improve 

b. Death 

18. date of death, if died     DD/MM/YY-------- 

19. Cause of death a. Birth asphyxia 

b. Sepsis 

c.  Jaundice 

d. preterm/low birth Wt. 

e. Other(specify) 
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