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ABSTRACT
Background Early neonatal death accounts for a 
significant number of under- 5 mortality worldwide. 
However, the problem is under- researched and under- 
reported in low- income and middle- income countries, 
particularly in Ethiopia. The magnitude of mortality during 
the early neonatal period and associated factors should be 
studied for designing appropriate policies, and strategies 
that could help tackle the problem. Hence, this study 
aimed to determine the prevalence and identify factors 
associated with early neonatal mortality in Ethiopia.
Methods This study was conducted by using data 
from Ethiopian Demographic and Health Survey 2016. 
A total of 10 525 live births were enrolled in the study. A 
multilevel logistic regression model was used to identify 
determinants of early neonatal mortality. Adjusted OR 
(AOR) at a 95% CI was computed to assess the strength 
and significance of the association between outcome 
and explanatory variables. Factors with a p<0.05 were 
declared statistically significant.
Results The national prevalence of early neonatal 
mortality in Ethiopia was 41.8 (95% CI 38.1 to 45.8) early 
neonatal deaths per 1000 live births. The extreme ages of 
pregnancy (under 20 years (AOR 2.7, 95% CI 1.3 to 5.5) 
and above 35 years (AOR 2.4, 95% CI 1.5 to 4)), home 
delivery (AOR 2.4, 95% CI 1.3 to 4.3), low birth weight 
(AOR 3.3, 95% CI 1.4 to 8.2) and multiple pregnancies 
(AOR 5.3, 95% CI 4.1 to 9.9) were significantly associated 
early neonatal mortality.
Conclusions This study revealed a higher prevalence 
of early neonatal mortality as compared with prevalence 
in other low- income and middle- income countries. Thus, 
it is determined to be essential to design maternal and 
child health policies and initiatives with a priority on the 
prevention of early neonatal deaths. Emphasis should 
be given to babies born to mothers at extreme ages of 
pregnancy, to those born of multiple pregnancies delivered 
at home and to low birthweight babies.

INTRODUCTION
Neonatal mortality reduction has made signif-
icant progress over the past few decades, but 
for the majority of developing nations, it still 

poses a significant issue.1 Nearly 44% of the 
anticipated 6.3 million child deaths globally 
in 2032 happened during the neonatal period 
(first 28 days of life), and a further 75% of 
these neonatal deaths occurred during the 
first week of life (early neonatal period).2 
The early neonatal period accounts for about 
33% of all under- 5 deaths worldwide, whereas 
the remaining 67% occur during the next 
days of their 5- year period.2 Studies on the 
magnitude and risk factors of early neonatal 
mortality are critical for developing policies 
that are targeted at reducing mortality.

Although childhood mortality has 
decreased by 50% globally, progress towards 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Early neonatal deaths account for a significant 
amount of under- 5 mortality.

 ⇒ Neonates are more susceptible to maternal and en-
vironmental factors early within the first week of life.

 ⇒ Early neonatal deaths are understudied and 
under- reported in low- income and middle- income 
countries.

WHAT THIS STUDY ADDS
 ⇒ Neonates born with low weights were more likely to 
die within seven weeks of life.

 ⇒ More than a single birth outcome was significantly 
associated with early neonatal death.

 ⇒ Home delivery without skilled birth attendants could 
increase the likelihood of early neonatal deaths.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The prevalence of early neonatal mortality in this 
study was significantly high.

 ⇒ The progress made to reduce early neonatal deaths 
has lagged behind other achievements.

 ⇒ Early newborn mortality is still a major public health 
concern, indicating a pressing need for care.  on A
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the Millennium Development Goal to reduce early 
neonatal death has lagged behind other achievements 
and is now a significant contributor to overall mortality in 
children under the age of 5.3 Ethiopia has made tremen-
dous success in reducing maternal, under- 5 and infant 
death rates over the past two decades because of Ministry 
of Health’s strong leadership in implementing the Health 
Sector Transformation Plan, coordination of efforts and 
major investments by the government, development 
partners and the community in the health system.4 The 
under- 5 mortality rate has declined by 71% from the 
1990 baseline of 204 per 1000 live births to 59 per 1000 
live births in 2019.5 However, neonatal mortality declined 
from 58 deaths per 1000 live births in 2000 to 38 deaths 
per 1000 births in 2016.6 This reduction in child mortality 
was primarily among children in their postneonatal lives, 
indicating that Ethiopia’s progress in reducing neonatal 
deaths has been less successful. Despite a decrease in the 
mortality rate for children under the age of 5, more than 
half of these deaths (189 000) every year occur during 
the neonatal period.4

As evidenced by previous studies, low status of maternal 
education,7 delivery without a skilled care provider,8 
complications during pregnancy,9 birth weight,10 11 
cultural practices,12 wealth index,13 difficulty to afford 
for healthcare,14 and lack of basic antenatal and post-
natal care utilisation2 15 were the factors responsible for 
mortality in the neonatal period in developing countries 
like Ethiopia.

In spite of the fact that deaths of neonates in the early 
days after delivery account for a significant amount 
of under- 5 mortality, early neonatal deaths are under-
studied and under- reported in low- income and middle- 
income countries, particularly in Ethiopia. Furthermore, 
neonates are more susceptible to maternal and environ-
mental factors early within the first week of life (the time 
when most of the extra uterine life adjustments happen); 
however, there is a paucity of information on the prev-
alence and contributing variables of early neonatal 
mortality in Ethiopia. Therefore, having a thorough 
grasp of the issue at a national level could aid decision- 
makers in developing a comprehensive strategy against 
the factors leading to neonatal death as soon as possible.

METHODS
Study design, study area and period
A secondary analysis of data from the Ethiopian Demo-
graphic Health Survey 2016 was used to conduct a 
population- based cross- sectional study. The study was 
carried out in federal democratic republic of Ethiopia. 
Nine regional states (Tigray, Afar, Amhara, Oromia, 
Somali, Benishangul, SNNPR, Gambela and Harari) and 
two city administrations (Addis Ababa and Dire Dawa) 
make up the country.16 Ethiopia today has a three- tiered 
healthcare delivery system with primary, secondary and 
tertiary levels of care. The primary level of care consists of 
primary hospitals, health centres and health posts at the 

community level. For an average population of 100 000 
people, a primary hospital serves as a referral location 
for health centres and provides emergency, inpatient and 
ambulatory services. The secondary healthcare system 
contains a general hospital that serves as a referral hub 
for primary hospitals as well as a training ground for 
public health officials, nurses and emergency surgeons. A 
tertiary healthcare system includes a specialised hospital, 
a referral centre for general hospitals.17 18

Data source, study population and sampling technique
The Ethiopian Demographic and Health Survey (EDHS) 
2016, a nationally representative sample, was the data 
source for this investigation. A sampling frame of 84 915 
enumeration areas (EAs) from the 2007 Ethiopian Popu-
lation and Housing Census (PHC) served as the basis for 
choosing the EAs for the EDHS. The survey employed 
a two- stage stratified cluster sampling technique. In the 
first stage, a total of 645 EAs (of which 443 were in rural 
areas) were selected; in the second stage, an average of 28 
residences per cluster were chosen. Any additional survey 
information can be found in the 2016 EDHS report.19 
This study used the Kids Records dataset, and the study 
population was all live births.

Patient and population involvement
It was not appropriate or possible to involve patients or 
the public in the design, or conduct, or reporting, or 
dissemination plans of our research, since the study used 
secondary data.

Study variables
Outcome variable
The outcome variable for this study was early neonatal 
mortality, which was dichotomised as ‘yes’=1 for neonates 
who died within 1 week of life and ‘no’=0 for neonates 
who were alive within 1 week of life.

Explanatory variables
Since the EDHS data are hierarchical, two- level explan-
atory variables (individual and community) were taken 
into account. The individual level (first level) factors 
include maternal age, maternal education, place of 
delivery, birth weight, type of pregnancy, mode of 
delivery, household wealth quantile (wealth index), ante-
natal care (ANC) utilisation and pregnancy complica-
tions. Region, residency, ANC use in the community and 
community women’s education make up the community 
level (second level) variables. The community levels of 
ANC utilisation and education were aggregated from the 
individual- level factors, ANC utilisation and maternal 
education, respectively.

Optimal ANC is defined as a woman with a normal 
pregnancy having at least four antenatal visits and more 
in the event of difficulties or complications.20

Birth weight is stratified into low birth weight, normal 
birth weight and high birth weight if the baby weighs 
2500grammes (g), 2500–3999 g and ≥4000 g, respec-
tively.21 22

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://bm

jpaedsopen.bm
j.com

/
bm

jpo: first published as 10.1136/bm
jpo-2023-001897 on 19 M

ay 2023. D
ow

nloaded from
 

http://bmjpaedsopen.bmj.com/


3Tamir TT, et al. BMJ Paediatrics Open 2023;7:e001897. doi:10.1136/bmjpo-2023-001897

Open access

Wealth index was classified as poorer, poorest, middle, 
richer and richest in EDHS 2016.23

Maternal educational status was categorised as no 
formal education, primary, secondary and higher educa-
tion in our study and by the DHS programme.24

Data management and model selection
Following extraction from the source, data were entered, 
coded, cleaned, recoded and analysed using Stata V.14.0. 
In the EDHS data, variables are nested by clusters, and 
those within the same cluster show more similarities than 
those within separate clusters. As a result, the assumption 
independence of observation and equal variance across 
clusters violated to use the conventional logistic regres-
sion model. This implies that using a sophisticated model 
to take into account between- cluster factors is necessary. 
Taking this into consideration, multilevel mixed effect 
logistic regression was employed to identify the determi-
nants of early neonatal mortality.

Multilevel mixed effect logistic regression follows 
four models; null model (with no predictors), mode I 
(only individual level factors), model II (only commu-
nity factors) and model III (both individual- level and 
community- level factors).25 The model without exposure 
variables (null model) was used to check the variability of 
early neonatal death across the cluster. The association 
of individual- level variables with the outcome variable 
(model I) and the association of community- level vari-
ables with the outcome variable (model II) were assessed. 
In the final model (model III), the association of both 
individual and community- level variables was fitted simul-
taneously with the outcome (early neonatal mortality).

Random effects or measures of variation of the outcome 
variables were estimated by the median OR (MOR), 
intraclass correlation coefficient (ICC) and proportional 
change in variance (PCV). The MOR is the median value 
of the OR between the area of the highest risk and the 
area of the lowest risk for early neonatal mortality when 
two clusters are randomly selected, using clusters as a 
random variable;  MOR = e0.95

√
VC  . On the other hand, 

the ICC, which is calculated as  ICC = VC
VC+3.29 × 100%

 , indicates the proportion of between cluster varia-
tions in early neonatal mortality. Furthermore, the PCV 
demonstrates the variation in the prevalence of early 
neonatal mortality explained by factors and calculated 
as  PCV = Vnull−VC

Vnull × 100%  ; where Vnull=variance of the 
null model and VC=cluster level variance.25–27

The fixed effects (measure of association) was used to 
estimate the association between the likelihood of early 
neonatal mortality and individual- level and community- 
level explanatory variables. It was assessed and the 
strength was presented using adjusted OR (AOR) and 
95% CIs with a p<0.05.

Because of the nested nature of the model, deviation 
=−2(log- likelihood ratio) was used to compare models, 
and the model with the lowest deviance was selected as 
the best- fit model.

The variables used in the models were verified for multi-
collinearity by measuring the variance inflation factors, 
with the findings falling within acceptable limits.1–10

RESULT
Sociodemographic characteristics of the study variables
A total of 10 525 live births (5422 males and 5103 females) 
were included in the analysis. Nearly two- thirds (64.3%) 
of the babies were born to mothers with no formal educa-
tion. The majority (81.3%) of the participants were born 
to mothers living in rural areas of the country, and 2147 
(46.3%) births faced complications during pregnancy. 
About half (50.3%) of the babies were born to mothers 
living in a community with a low level of literacy (table 1).

PREVALENCE OF EARLY NEONATAL MORTALITY IN ETHIOPIA
The national prevalence of early neonatal mortality in 
Ethiopia was 41.8 (95% CI 38.1 to 45.8) early neonatal 
deaths per 1000 live births. The magnitude of urban and 
rural prevalence of early neonatal mortality in Ethiopia 
was found to be 25.5 and 45.6 deaths per 1000 live births, 
respectively. Somali (55.2 deaths per 1000 live births) 
and Addis Ababa (26.1 deaths per 1000 live births) 
regions had the highest and lowest rates of early neonatal 
mortality in Ethiopia, respectively (figure 1).

RANDOM EFFECT AND MODEL FITNESS
A null model was run to determine whether the data 
supported the decision to assess randomness at the 
community level. The results of the null model showed 
that the likelihood of early neonatal mortality varied signif-
icantly among different communities (variance=0.3 and 
p<0.0001). The ICC value of the null model indicates 
that 9% of the variation in early neonatal mortality was 
due to variation between the clusters (conversely, 91% 
of the variation is due to within- cluster variation). In the 
null model, the odds of early neonatal mortality were 
1.7 times variable between higher and lower risk clusters 
(table 2).

The value of intraclass correlation in model I pointed 
out that 5.7% of the diversities in the early death of 
neonates were responsible for the differences across 
communities. We then created model II by taking just 
community- level variables to the null model. The value 
of ICC from model II indicated that distinctions among 
clusters were responsible for 6.9% of the differences in 
early neonatal mortality. In the final model (model III), 
nearly 67% variation in odds of early neonatal mortality 
was attributed to both individual and community level 
factors (PCV=67.4%) and the odds of early neonatal 
mortality were 1.4 times variable between low and high- 
risk clusters (table 2).
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Factors associated with early neonatal mortality
In the final best- fitted model (model III) of multivari-
able multilevel logistic regression, maternal ages under 
20 and above 35, home delivery, low birth weight, and 
multiple pregnancies were significantly associated with 
early neonatal mortality (table 3).

In comparison to babies born to mothers in age groups 
20–35, early neonatal mortality was 2.7 and 2.4 times 
more likely to happen among babies born to mothers 
in extreme ages of pregnancy; under 20 years (AOR 2.7, 
95% CI 1.3 to 5.5) and above 35 years (AOR 2.4, 95% CI 
1.5 to 4.0), respectively. The odds of early neonatal 
mortality were 2.4 times higher among babies born at 
home (AOR 2.4, 95% CI 1.3 to 4.3) than babies delivered 
at a health facilities with a skilled birth attendant. Low 
birthweighted babies were 3.3 times more likely to die 
in the first week of life compared with those born with 
normal birth weight (AOR 3.3, 95% CI 1.4 to 8.2). The 
occurrence of early neonatal death was 5.31 times more 
likely among neonates born fm a multiple pregnancies 
compared with those born from a singleton pregnancy 
(AOR 5.3, 95% CI 4.1 to 9.9) (table 3).

DISCUSSION
Early neonatal deaths contribute significantly to child-
hood mortality in low- income and middle- income coun-
tries such as Ethiopia. This study revealed the prevalence 
and determinants of early neonatal mortality in Ethiopia. 
In this study, the national prevalence of early neonatal 
mortality was 41.8 (95% CI 38.1 to 45.8) early neonatal 
deaths per 1000 live births. This prevalence was higher 
than in a previous study in Ethiopia (28.5 per 1000 live 
births).28 The higher prevalence of the current find-
ings reflects the less successful progress of Ethiopia in 
reducing early neonatal mortality.

The prevalence in our study was also higher than 
the prevalence of findings in African countries, such as 
Nigeria and Afghanistan, with 32 and 14 early neonatal 
deaths per 1000 live births, respectively.2 29 The higher 
prevalence of early neonatal mortality in this study than 
previous findings in Nigeria and Afghanistan could be 
due to differences in healthcare systems across the coun-
tries. In comparision to Ethiopia, Nigeria and Afghani-
stan have higher rates of hospital beds and physicians per 
1000 inhabitants. We contend that Ethiopia has a higher 
rate of early neonatal mortality when compared with 
other low- income and middle- income countries, which 
suggests the need for a plan that places a higher priority 
on preserving the lives of newborns, especially in rural 
areas of the country.

In our study, early neonatal mortality was more preva-
lent in rural than urban areas of the country. This may be 
because health services are less accessible and available 
in rural areas than in urban ones due to poor transporta-
tion, and rural residents’ low access to information about 
perinatal health service utilisation.

Table 1 Sociodemographic and economic characteristics 
of the study

Variables Response Frequency (n) %

Individual level variables

Maternal education No formal 
education

6772 64.3

Primary 2633 25.0

Secondary 729 6.9

Higher 391 3.7

Maternal age 15–19 399 3.8

20–35 7612 72.3

36–49 2514 23.9

Wealth index Poor 5711 54.3

Middle 1444 13.7

Rich 3370 32.0

Sex of child Male 5422 51.5

Female 5103 48.5

Birth weight Low 2132 26.9

Normal 2803 35.4

High 2984 37.7

Place of delivery Health facility 3370 32.0

Home 7155 68.0

Mode of delivery CS 305 2.9

Vaginal 10 220 97.1

Type of pregnancy Single 10 253 97.4

Multiple 272 2.6

Pregnancy complications Yes 2147 46.3

No 2491 53.7

ANC utilisation Not optimal 4542 64.0

Optimal 2552 36.

Community- level variables

Place of residence Urban 1964 18.7

Rural 8561 81.3

Region Tigray 1009 9.6

Afar 1061 10.1

Amhara 961 9.1

Oromia 1569 14.9

Somali 1504 14.3

Benishangul 868 8.3

SNNPR 1250 11.9

Gambela 702 6.7

Harari 603 5.7

Addis Ababa 459 4.4

Dire Dawa 539 5.1

Community ANC utilisation Low 5296 50.3

High 5229 49.7

Community educational 
level

Low 5288 50.2

High 5237 49.8

ANC, antenatal care; CS, caesarean section; SNNPR, Southern 
Nations Nationalities and Peoples Region.
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Following multivariable multilevel mixed effect logistic 
regression; maternal ages under 20 and above 35, delivery 
at home, low birthweight and multiple pregnancies were 
significantly associated with early neonatal mortality in 
Ethiopia.

In this study, the odds of early neonatal mortality were 
higher among babies born to mothers aged under 20 
years and above 35 years compared with babies born to 
mothers in age groups 20–35. Previous studies also had 
similar findings to ours.1 30 31 An association with being 
under 20 years of age may be explained by the possibility 
that the woman was not yet fully developed physically or 
physiologicaly for pregnancy. A lack of experience with 
child care may be an issue in addition to physical or 
physiological immaturity. Furthermore, because younger 
mothers are more likely to have preterm deliveries, low 
birthweight babies and babies with congenital abnor-
malities, early neonatal deaths are more common.32 

The association between early neonatal mortality and 
maternal age over 35 years could be explained by higher 
rates of low or high birth weight and pregnancy compli-
cations among older mothers.1

Regarding the place of delivery, early neonatal 
mortality was more likely to happen among newborn 
babies born at home when compared with newborns 
born at a health facility. This was consistent with previous 
studies.33 It could be because babies delivered at home 
by a non- professional birth attendant may not have had 
access to all components of essential newborn care and 
immediate postpartum care services. This finding indi-
cates a need to improve health facility delivery in Ethi-
opia to increase the chance of survival for newborns. 
Institutional deliveries are preferable in cases of delivery 
complications because both mothers and babies benefit 
from professional care and access to life- saving tools at 
healthcare facilities.34 35 In addition, the presence of a 
professional team at a health facility could offer another 
advantage to reducing a potential delay and enhancing 
early management of obstetric complications and birth 
asphyxia.34

In line with previous findings,11 31 36 this study found 
that babies born with low birth weight were more likely 
to die in the first week of life compared with those 
born with normal birth weight. The increased risk of 
mortality among newborns with low birth weight may 
be attributed to families’ and mothers’ poor healthcare- 
seeking behaviour for neonatal health issues.37 38 The 
lack of child healthcare facilities and their poor quality 
may also increase the danger of death for low birthweight 
neonates before 1 week of age.39 40

Figure 1 Regional prevalence of early neonatal mortality in Ethiopia. ENMR, early neonatal mortality rate; SNNPR, Southern 
Nations Nationalities and Peoples Region.

Table 2 Random effect and model fit statistics of early 
neonatal mortality in Ethiopia

Parameter Null model Model I Model II Model III

Variance 0.3 0.2 0.2 0.1

ICC 9% 5.7% 6.9% 4%

MOR 1.7 1.5 1.6 1.4

PCV Reference 38.9 25.1 67.4

LLR −1818.8 −408.4 −1802.1 −403.6

Deviance 3637.5 816.8 3604.2 807.2

ICC, intracluster correlation; MOR, median OR; PCV, proportional 
change in variance; LLR, loglikelihood ratio.
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Table 3 Multivariable multilevel logistic regression analysis of individual- level and community- level factors associated with 
early neonatal mortality in Ethiopia, EDHS 2016

Individual and community- level factors Model I AOR (95% CI) Model II AOR (95% CI) Model III AOR (95% CI)

Maternal education No formal education 0.6 (0.2 to 2.0) 0.5 (0.2 to 1.7)

Primary 0.99 (0.3 to 3.1) 0.9 (0.3 to 2.8)

Secondary 1.61 (0.5 to 5.2) 1.5 (0.5 to 4.7)

Higher 1 1

Maternal age 15–19 2.8 (1.4 to 5.6) 2.7 (1.3 to 5.5)*

20–35 1 1

36–49 2.3 (1.4 to 3.7) 2.4 (1.5 to 4.0)*

Wealth index Poor 1.28 (0.8 to 2.2) 1.4 (0.8 to 2.6)

Middle 0.8 (0.4 to 1.6) 0.8 (0.4 to 1.8)

Rich 1 1

ANC utilisation Not optimal 0.9 (0.6 to 1.6) 0.9 (0.6 to 1.5)

Optimal 1 1

Place of delivery Heath facility 1 1

Home 2.3 (1.3 to 4.1) 2.4 (1.3 to 4.3)*

Birth weight Low 3.1 (1.3 to 7.6) 3.3 (1.4 to 8.2)*

Normal 1 1

High 3.0 (1.1 to 8.6) 2.7 (0.9 to 7.6)

Type of pregnancy Single 1 1

Multiple 5.7 (4.3 to 10.3) 5.3 (4.1 to 9.9)*

Mode of delivery CS 1.5 (0.6 to 3.6) 1.6 (0.7 to 3.8)

Vaginal 1 Pregnancy

Pregnancy complications Yes 0.8 (0.5 to 1.2) 0.8 (0.5 to 1.3)

No 1 1

Place of residence Urban 1 1

Rural 1.9 (1.3 to 2.9) 0.9 (0.5 to 2.1)

Region Tigray 0.6 (0.3 to 1.4) 1.2 (0.3 to 4.7)

Afar 0.9 (0.4 to 2.0) 1.6 (0.3 to 7.4)

Amhara 0.8 (0.4 to 1.7) 1.1 (0.3 to 4.7)

Oromia 0.8 (0.4 to 1.6) 3.0 (0.8 to 11.5)

Somali 1.2 (0.5 to 2.4) 2.6 (0.6 to 10.7)

Benishangul 0.9 (0.4 to 2.1) 1.3 (0.3 to 6.1)

SNNPR 0.8 (0.4 to 1.7) 1.9 (0.5 to 7.3)

Gambela 0.9 (0.4 to 1.9) 1.7 (0.4 to 6.9)

Harari 1.1 (0.5 to 2.4) 2.4 (0.6 to 9.5)

Addis Ababa 1 1

Dire Dawa 1.1 (0.5 to 2.3) 2.4 (0.6 to 9.7)

Community ANC 
utilisation

Low 1.3 (0.9 to 1.7) 0.8 (0.5 to 1.4)

High 1 1

Community educational 
level

Low 0.8 (0.7 to 1.1) 1.1 (0.6 to 2.0)

High 1 1

*Significantly associated (p<0.05).
ANC, antenatal care; AOR, adjusted OR; CS, caesarean section; EDHS, Ethiopian Demographic and Health Survey; SNNPR, Southern 
Nations Nationalities and Peoples Region.
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According to the result of this finding, multiple preg-
nancy was significantly associated with early neonatal 
mortality. The occurrence of early neonatal death was 
more likely among neonates born from multiple preg-
nancies compared with those born from singleton preg-
nancy. This was supported by previous studies.41 It could 
be a plausible reason that babies born from multiple 
pregnancies usually have growth restrictions, low Apgar 
scores and extremely low birth weights.42–44 In addition, 
multiple pregnancies are more likely to be complicated 
during pregnancy, labour and after birth.44

The use of nationally representative large sample data 
is virtue of this study. However, since the study was based 
on the EDHS, it could be limited in that mothers some-
times report the age at death of their children incorrectly 
during the survey, which might affect estimates of early 
neonatal mortality. The study was also limited in that the 
data used for this study is 7 years old, and data points 
may have changed in a rapidly low- income and middle- 
income country.

CONCLUSION
This study revealed a higher prevalence of early neonatal 
mortality as compared with prevalence in other low- 
income and middle- income countries. Thus, it is deter-
mined to be essential to design maternal and child health 
policies and initiatives with a priority on the prevention 
of early neonatal deaths. Extreme ages of pregnancy, 
multiple pregnancies, low birth weight and home delivery 
were determinants of early neonatal mortality. There-
fore, emphasis should be given to babies born to mothers 
at extreme ages of pregnancy, to those born of multiple 
pregnancies delivered at home, and to low birthweight 
babies.
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