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Background: The neonatal period is the most susceptible phase of life. In Ethiopia changes
in neonatal mortality are not as signiﬁcant as changes in post-neonatal and child mortality.
The aim of this study was to assess the causes and factors associated with neonatal mortality
at Jimma Medical Center.
Materials and methods: A cross-sectional study was conducted for 11 days from
February 12, 2018 at the Neonatal ICU of Jimma Medical Center. Data were extracted
from the medical records of neonates admitted during a three year period from September 07,
2014 to August 31, 2017, using pretested checklists. Bivariate and multivariate logistic
regressions were used to determine factors associated with neonatal mortality and P-values
<0.05 were considered statistically signiﬁcant.
Results: Of 3,276 neonates admitted during the study period, 412 (13.3%) died, equating to
a rate of 30 deaths per 1,000 institutional live births. The majority (249, 60.4%) of deceased
neonates had low birth weight, while 230 (55.8%) were premature and 169(41%) had
Respiratory Distress Syndrome (RDS). Residency being outside Jimma city (AOR 1.89,
95% CI: 1.43, 2.51) and the length of stay <7Days (AOR 3.93, 95% CI: 2.82, 5.50), low birth
weight (AOR 1.54, 95% CI: 1.06, 2.25), prematurity (AOR 2.2, 95% CI: 1.41, 3.42), RDS
(AOR 4.15, 95% CI: 2.9, 5.66), perinatal asphyxia (AOR 4.95, 95% CI: 3.6, 7.34), and
congenital malformations (AOR 4, 95% CI: 2.55, 2.68) were signiﬁcantly associated with
neonatal mortality.
Conclusions: A signiﬁcant proportion of neonates attending the neonatal ICU died. Parental
residency, the length of stay, low birth weight, prematurity, RDS, perinatal asphyxia, and
congenital malformations were factors associated with neonatal mortality, which could be
avoidable. Therefore, preventive measures such as enhancing the utilization of antenatal care
services and, early identiﬁcation and referral of high risk pregnancy and neonates could
reduce the neonatal deaths
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The neonatal period, from birth to the ﬁrst 28 days of life, is the most hazardous
period of life because of the various diseases that the neonate faces. The risk of
dying is highest in this period of life.1 Globally, in 2017 alone, an estimated
6.3 million children and young adolescents died, mostly from preventable causes.
Of these approximately 85% of deaths occurred in the ﬁrst ﬁve years of life and
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nearly half (47%) of the under ﬁve deaths occurred in the
ﬁrst month of life. In other words, the probability of dying
in the ﬁrst 28 days of life was estimated at 18 deaths per
1,000 live births globally.2
Over the last two decades, the world has made substantial
progress in the reduction of mortality among children.
Globally, the neonatal mortality rate fell by 51% which
means 37 deaths per 1,000 live births in 1990 to 18 in
2017. However, the change in neonatal mortality is not as
signiﬁcant as the change in children aged 1–59 months
(63%).2 Africa contributed to one third of the world’s neonatal mortality burden. In this region about 75% of deaths
occurred during the ﬁrst week of life almost half being within
the ﬁrst 24 hrs. Among (Sustainable Developmental Goals
(SDG) regions, Sub-Saharan Africa had the highest neonatal
mortality rate in 2017 at 27 deaths per 1000 live births.2–4
According to the Ethiopian Demographic Health Survey
(EDHS) 2016, the under-5, infant and neonatal mortality rate is
67, 48 and 29 deaths per 1,000 live births respectively. In other
words, in Ethiopia 1 in every 35 children dies within the ﬁrst
month, 1 in every 21 children dies before celebrating the ﬁrst
birthday, and 1 of every 15 children dies before reaching the
ﬁfth birthday. Childhood mortality has declined substantially
since 2000. Neonatal mortality declined from 49 deaths per
1,000 live births in 2000 to 29 deaths per 1,000 births in 2016,
a reduction of 41% over the past 16 years. However, the change
in neonatal mortality is not as signiﬁcant as the change in postneonatal and child mortality.5 In Ethiopia, the main causes of
neonatal deaths were birth asphyxia, prematurity and sepsis.6–9
Knowing the disease patterns and causes in the Neonatal
Intensive Care Unit (NICU) and the disease-wise mortality
rate can inform the requisite efforts to reduce morbidity and
mortality. Therefore, the aim of this study was to assess the
causes and factors associated with neonatal mortality among
neonates admitted to the Neonatal Intensive Care Unit
(NICU) of Jimma University Medical Center.

is located 357 km towards the southwest of Addis Ababa, the
capital of Ethiopia. JUMC is the only tertiary and referral
teaching hospital in the south western part of the country, and
currently provides different services for approximately
18 million people in the catchment area. The neonatal ICU is
one of the ICU services that the hospital is currently running.
The unit has 20 neonatal beds and 14 Kangaroo mother care
(KMC) beds. the unit also has 2 incubators,10 radiant warmers,
4 continuous positive airway pressure (CPAP), phototherapy
and oxygen concentrator machines. Additionally, there is pulse
oximetry, glucometer and neonatal resuscitation equipment.
Advanced procedures such as exchange transfusions and
Lumber punctures are performed at the center. The unit is
staffed with pediatricians, pediatric residents and neonatal
nurses and located adjacent to the labour ward to receive highrisk newborns from this unit. Furthermore, the unit also
receives neonates referred from other health facilities and
homes. The maternal services including antenatal care follow
up, delivery services, early detection and treatment of high-risk
pregnant mothers are currently run by the center. According to
Jimma town municipality reports during the last three years,
there were 19,250 institutional delivery cases in Jimma town,
from which 13,568 mothers give birth at JUMC, which
resulted in 13,705 total live births.

Study population
The study populations were all neonates admitted to the
Neonatal Intensive Care Unit (NICU) of JUMC from
September 11, 2014 to September 10, 2017.

Inclusion and exclusion criteria
Medical records of neonates with a missing diagnosis of
admission and missing clinical outcomes, other than death
and improved discharge were excluded from the study
(Figure 1).

Sample size
Materials and methods
Study design and period

All available medical records of neonates that fulﬁlled the
inclusion criteria were included in the study.

An institutional based retrospective cross-sectional study
was conducted from February 12, to 23, 2018 using the
medical records of neonates admitted to Neonatal ICU of
Jimma University Medical Center (JUMC).

Data collection procedures

Study setting and period
The study was carried out at Neonatal ICU of Jimma
University Medical Center, located in Jimma town. The town
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Data were extracted by reviewing medical records of newborns using a structured checklist adapted from the previous
related study.8 The checklist contained variables including
age, sex, address of parents, gestational age, birth weight,
length of stay, causes of admission, causes of death and
medical outcomes. The quality of the data collected was
guaranteed by pretesting using the medical records of 5%
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Total admission
3276 cases

Data analysis

Excluded records
183 cases
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closely supervised by the supervisors to check for its completeness and clarity before data entry.

The Collected data were cleaned, coded and entered into
Epidata 3.1 and exported, to SPSS for windows version
23.0 for cleaning and analyses, data were summarized, by
using simple frequency tables, graphs, and charts.
Bivariate analysis of candidate associated factors for multivariate analysis at the p-value of <0.25 and multivariate
analysis was employed, in order to assess the relative
effect of independent variables on dependent variables
and statistically signiﬁcant association was declared at
the p-value of less than 0.05.

Leave against medical advice
110 cases
Incomplete records
67 cases
Referred
6 cases

Total included
3093 neonates

Figure 1 Flow chart of the inclusion and exclusion criteria.

of the newborns before actual data collection. The data were
collected by professional nurses and training was given to the
data collectors on how to collect data from the records to
augment data accuracy and validity. The data collection was

Operational deﬁnitions
Neonatal conditions were divided into ﬁve major categories, four adapted from the Global Burden of Diseases
(GBD 2017) classiﬁcation catalog, and one category, Low
Birth Weight (LBW) added from the National strategy for
newborn and child survival in Ethiopia.35,36 The presentation conditions included under these ﬁve categories is
presented in the Table 1. Speciﬁc neonatal conditions

Table 1 Major categories of neonatal diseases and deﬁnitions
Categories

Deﬁnitions

Conditions included

Birth asphyxia & other perinatal complications

Any of the following conditions identiﬁed to occur in a newborn
during the perinatal period.

-Birth asphyxia
-Birth trauma
-Hypoglycemia/Hypothermia
-Meconium aspiration syndrome(MAS)
-Pathological jaundice

Neonatal sepsis & Infections

Preterm birth complication

Any neonatal conditions identiﬁed as neonatal sepsis and other

-EONS

neonatal infections.

-LONS
-Any other infectionsa

Any complications occurred in preterm newborns which
attributed to prematurity

-Prematurity
- Respiratory complication
-Metabolic complications (Hypoglycemia/
Hypothermia)
- Infections and Sepsis
- Other complications related to preterm

Low birth weight

Any child with birth weight is less than 2,500 g or recorded as

birth
-Low birth weight (EVLBWa, LBW

LBW.

LBW)

Other neonatal condition

All neonatal conditions other than those listed in the above
categories.

eg Congenital malformations, baby of high
risk mothers, anemia,
Circumcision site bleeding, baby admitted for
observation and etc.

a

Note: Any other infection; includes any infections other than EONS and LONS.
Abbreviations: EONS, early onset neonatal sepsis; LONS, late onset neonatal sepsis; EVLBW, extremely very low birth weight; VLBW, very low birth weight; LBW, low
birth weight; JUMC, Jimma University Medical Center.

Pediatric Health, Medicine and Therapeutics 2019:10

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

41

Dovepress

Pediatric Health, Medicine and Therapeutics downloaded from https://www.dovepress.com/ by 3.231.229.89 on 09-Dec-2019
For personal use only.

Seid et al

with high frequency were selected and used for multivariate analysis. In JUMC, the causes of neonatal admissions and deaths were recorded based on clinical
presentation and supportive laboratory results. In this
study any neonatal conditions or diagnosis identiﬁed or
recorded for deceased neonates were considered as causes
of death and its contributing factors. In other words,
causes of deaths were deﬁned as the underlying neonatal
factors or conditions, which presented in the admitted or
deceased neonate. Variables such as birth weight; gestational age and maturity were classiﬁed based on WHO
classiﬁcation criteria.1 The gestational age was estimated
using Maternal Report of the Last Normal Menstrual
Period(LNMP) and conﬁrmed by ultrasound for those
mother who gave birth at the center while the Ballard
score was used to estimate the gestational age of the newborn delivered outside the center and newborn delivered to
those mothers who did not remember or know the date of
their last normal menstrual period. The neonatal mortality
rate was number of deaths during the ﬁrst 28 completed
days of life per 1,000 live births in a given period.

Ethical considerations
Ethical clearance to conduct the study was obtained from the
institutional review board of the Institute of Health, Faculty
of Health Sciences, Jimma University. Further permission
was obtained from the medical director of JUMC and the
department head of pediatrics and gynecology for the utilization of medical records. We guaranteed conﬁdentiality by
excluding names or any other personal identiﬁers from datacollection sheets and reports. The identiﬁer for each eligible
subject was replaced by a code and no master code exists that
allows the research data to be linked with the identiﬁers.

Results
The total number of neonates admitted to the NICU during
the period under the study was 3,276, of which 110 neonates left against medical advice, 67 neonates had deﬁcient
records and 6 neonates were referred to other facilities
and were excluded from the study. A total of 3,093 neonates
with improved/death hospital outcomes were included for
further analysis.

Socio-demographic characteristics
The present study shows that, more than half, 1837(59.4%) of
the neonates were males, while 1256(40.6%), were females
giving a male to female ratio of 1.46:1. The majority, 2349
(76.0%) of the newborns admitted within 24 hrs of life while
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135(4.3%) were admitted within 8–21 days of life. The mean
age at admission was 1.84(SD±2.4) days. With regard to the
residential addresses of parents, the majority 2135(69%) came
from places outside Jimma town, while 958(31%) of them
were from Jimma town. For the period under the study it was
observed that the magnitude of admissions increased from 453
(14.6%) admissions during 2014/15 to 1085(35.1%) during
the year 2016/2017. The highest admission of neonates was
observed in 2015 which accounted for half (50%) of the total
neonatal admissions studied (Table 2). Less than one third, 864
(27.9%) of the neonates were preterm whereas 2229(72.1%)
were term neonates. Regarding gestational ages of the neonates, the majority 222(71.9%)had a gestational age between
37–42 weeks. The birth weight of the newborns studied were
comprised of, nearly one third 1108(35.8%) within the Low
Birth Weight (LBW) range. Amongst these 29(1.0%), and 236
(7.6%) had extremely or very low birth weights, respectively.
Seventy two percent of the neonates were discharged within
7 days of admission, and the median length of stay was 5 days.
Out of 3093 neonates admitted 412 died, giving a death rate of
13.3%. In other words, there were 30 deaths per 1,000 live
births at the JUMC for the period under the study. The mortality rate was higher among neonates of extremely low birth
weight, gestational age <28 weeks, very low birth weight and
preterm which accounted 27/29(93%), 23/25(92%), 124/236
(52.5%) and 230/864(26.6%) respectively (Table 2).

Causes of neonatal admission and death
Nearly half (1,488, 48.1%) of admissions were due to birth
asphyxia & other perinatal complications. Of these 138
died, accounting for 4.5% of total neonatal mortality.In
contrast low birth weight newborns, accounted for 1108
(35.8%) of admissions and contributed to 249(8.1%)of
neonatal deaths. Furthermore, neonatal sepsis and infections were the third causes of a visit to the neonatal ICU,
accounting for 919(29.7%) and 129(4.2%) neonatal admissions and deaths, respectively (Table 3).

Top causes of neonatal admission and
death
All available admission diagnoses were extracted to evaluate the proportional cause of admission and death among
neonates., Low birth weight, neonatal sepsis, and
hypothermia were the top three conditions that accounted
for 1108(35.8%), 884(28.6%), and 809(26.2%) of neonatal
ICU admissions, respectively. Furthermore, 157(5.1%),
112(3.6%), and 86(2%) of the neonates were admitted
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Table 2 Demographic characteristics of neonates admitted to
JUMC
Characteristics
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Sex

Frequency

Percent

Male

1,837

59.4%

Female
Total

1,256
3,093

40.6%
100%

<24 hrs

2,349

76.0%

2–7 days
≥8–14 days

609
135

19.7%
4.3%

Total

3,093

100%

Parents’

From Jimma

958

31.0%

residency

Out of
Jimma

2,135

Total
2014/2015
2015/2016

Mean
±SD

Table 3 Aggregated categories of causes of admission and death
by outcomes among neonates admitted to Neonatal ICU of
JUMC
Categoriesa

Outcomes at
discharge

Total

Death

Improved

No
(%)

No(%)

No(%)

All causes

412

2681(86.7)

3093(100)

Birth asphyxia & other peri-

(13.3)
138

1350(43.6)

natal complications

(4.5)

69.0%

Low birth weight

249
(8.1)

859(27.8)

1108
(35.8)

3,093

100%

Neonatal sepsis and

129

790(25.5)

919(29.7)

453
1,555

14.6%
50.3%

infections
Preterm birth complications

(4.2)
222

561(18.1)

783(25.3)

2016/2017

1,085

35.1%

Total
<28 weeks

3,093
25

100%
0.8%

481(15.6)

568(18.4)

Gestational
age

28 –

219

7.1%

<32 weeks
32 –

620

20.0%

37 –
<42 weeks

2,222

71.9%

>42 weeks

7

0.2%

Total
Preterm

3,093
864

100%
27.9%

Age

Year of visit

1.84
±2.4

<37 weeks

Maturity

Term

2,229

72.1%

Total
EVLBW

3,093
29

100%
1.0%

VLBW

236

7.6%

LBW
NBW

843
1,864

27.3%
60.3%

Macrosomia

121

3.9%

Total
<7 Days

3,093
2,231

100%
72.1%

>7 Days

862

27.8%

Total
Median

3,093
5

100%

Hospital

Died

412

13.3%

Outcomes

Improved
Total

2,681
3,093

86.7%
100%

Birth weight

Length of say

Abbreviations: EVLBW, extremely very low birth weight; VLBW, very low birth
weight; LBW, low birth weight; NBW, normal birth weight; JUMC, Jimma University
Medical Center.

due to meningitis, sub-glial haemorrhage, and macrosomia, respectively (Table 4).
With respect to the top ten leading causes of deaths, out of
1,108 neonates admitted with Low birth weight, 249(60.4%)
died. Among premature neonates,230(55. %)of them died.
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1488
(48.1)

(7.2)
Other neonatal conditions

87(2.8)

a

Note: One neonate can be categorized in more than one categories

Total neonates with sepsis were 884 and 129(31.3%) died.
Hypothermia accounted for 809 (28.6%) admissions and169
(41%) deaths. Moreover, Respiratory Distress Syndrome
(RDS), 169(41.0%) was the fourth ranked cause observed
among the deceased neonates; whereas hypoglycaemia, 49
(11.9%), congenital malformations 33(8%), and pathologic
jaundice, 31(7.5%) were the least ranked three conditions
respectively (Table 4).

Multivariate analysis of socio
demographic characteristics of neonate
admitted to the NICU of JUMC
Using Multivariate analysis, to test the association of socio
demographic variables with neonatal mortalities, four variables were found to be signiﬁcantly associated with neonatal
death. These variables were address of parents, the length of
stay, gestational ages, and birth weight and maturity levels.
neonates who came from addresses outside the city had a 1.89
times higher increased risk of mortality (AOR 1.89, 95%
CI1.4–2.5) compared to their counterparts resident in the
city. Neonates who stayed for less than one week in the
NICU had 3.9 fold higher odds of neonatal mortality (AOR
3.9, 95%CI2.8–5.50), compared to those who stayed for more
than one week. The risk of mortality decreased as the gestational age increased. The highest risk was observed in those
neonates delivered before 28 weeks of gestation (AOR 19.2,
95%CI 3.9–90.9). The same was true for the birth weight; the
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Table 4 Top ten leading causes of admissions and mortalities among neonates admitted to JUMC
Ranks

Causes of admission (n=3093)

No(%)

Ranks

Causes of death (n=412)

No(%)

1
2

Low birth weight
Neonatal Sepsis

1108(35.8)
884(28.6)

1
2

Low birth weight
Prematurity

249(60.4)
230(55.8)

3

Hypothermia

809(26.2)

3

RDS

169(41.0)

4
5

Hypoglycemia
RDS

548(17.7)
413(13.4)

4
5

Neonatal sepsis
Hypothermia

129(31.3)
120(29.1)

6

PNA

286(9.2)

6

PNA and birth trauma

108(26.2)

7
8

Baby of a high-risk mother
Meningitis

172(5.6)
157(5.1)

7
8

MAS
Hypoglycemia

53(12.9)
49(11.9)

9

Sub-glial Hemorrhage

112(3.6)

9

Congenital malformation

33(8.0)

10

Macrosomia

86(2)

10

Pathologic Jaundice

31(7.5)

Abbreviations: RDS, respiratory distress syndrome; MAS, meconium aspiration syndrome; PNA, perinatal asphyxia; JUMC, Jimma University Medical Center.

risk of mortality decreased as the birth weight increased and
the highest risk was seen in a neonate who had birth weight
less 1,000 g (AOR 44.8, 9%CI9.43–200). The odds of neonatal death in preterm birth was two times higher compared to
term births as shown in Table 5.

Multivariate and univariate analysis of
factors associated with neonatal
mortalities
Univariate logistic regression analysis was performed separately for each neonatal condition and any risk factors that

showed signiﬁcant association (P<0.25) with the outcome
were selected for multivariate analysis. While testing the
association of causes of neonatal admissions with the neonatal
mortality using binary logistic regressions seven variables
were signiﬁcantly associated with neonatal mortalities.
Neonatal sepsis, hypothermia and meconium aspiration
syndrome(MAS) were not signiﬁcantly associated with mortality in univariate analysis. In multivariate analysis, only ﬁve
variables were found to be the signiﬁcant predictors of the
neonatal mortalities. The odds of neonatal mortalities among
preterm neonates were 2.2 times higher than that of term

Table 5 Multivariate analysis of socio demographic characteristics of neonate admitted to the NICU of JUMC
Variables

Died

Survived

No(%)

No(%)

COR(CI,95)

AOR(CI,95)

P-value

Sex

Male

236(7.6)

1601(51.8)

1

1

Age

Female
<24 hrs

176(5.7)
337(10.9)

1080(34.9)
2011(65.0)

1.11(0.90, 1.36)
1.26(0.74, 2.15)

0.99(0.78, 1.26)
0.62(0.35, 1.10)

0.934
0.101

2–7 days

59(1.9)

550(17.8)

0.80(0.45, 1.45)

0.58(0.31, 1.07)

0.081

Address

≥8 days
Out of Jimma

16(0.5)
326(10.5)

120(3.9)
1809(58.5)

1
1.83(1.422, 2.35)

1
1.89(1.43, 2.51)

From Jimma

86(2.8)

872(28.2)

1

1

Length of stay

<7 Days
>7 Days

346(11.2)
66(2.1)

1885(60.9)
796(25.7)

2.21(1.68, 2.92)
1

3.93(2.82, 5.50)
1

0.000

Gestational age

<28 weeks

23(0.7)

2(0.1)

129.7(30.3, 554.3)

19.16(3.9, 90.9)

0.000

>42 weeks
28 - <32 weeks

1(0.0)
93(3.0)

6(0.2)
126(4.1)

1.88(0.23, 15.70)
8.33(6.12, 11.33)

3.58(0.39, 33.3)
3.06(1.79, 5.26)

0.260
0.000

32 - <37 weeks

114(3.7)

506(16.4)

2.54(1.97, 3.27)

1.89(1.23, 2.92)

0.004

37 - <42 weeks
<1,000 g

181(5.9)
27(0.9)

2041(66.0)
2(0.1)

1
142.8(33.7, 606)

1
44.84(9.43, 200)

0.000

<2,500 g

98(3.2)

745(24.1)

1.39(1.07, 1.81)

0.88(0.59, 1.33)

0.541

>4,000 g
2,500–4,000 g

2(0.1)
161(5.2)

119(3.9)
1703(55.1)

0.18(0.04, 0.73)
1

0.16(0.04, 0.66)
1

0.011

<1,500 g

124(4.0)

112(3.6)

11.71(8.66, 15.85)

6.87(4.05, 11.6)

0.000

Preterm
Term

230(7.4)
182(5.9)

634(20.5)
2047(66.2)

4.08(3.30, 5.05)
1

2.11(1.39, 3.23)
1

0.001

Birth weight

Maturity

0.000

Note: Preterm: those who delivered before 37 weeks of Gestation, Term:those delivered at above 37 weeks of gestation.

44

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

DovePress

Pediatric Health, Medicine and Therapeutics 2019:10

Pediatric Health, Medicine and Therapeutics downloaded from https://www.dovepress.com/ by 3.231.229.89 on 09-Dec-2019
For personal use only.

Dovepress

Seid et al

neonates (AOR 2.2, 95%CI 1.41, 3.42). Neonates who had
a history of birth asphyxia had ﬁve fold higher odds of death
(AOR4.9, 95%CI 3.6, 7.34) and low birth weight had 1.54
times increased risk of mortality (AOR 1.54, 95%CI 1.06,
2.25). The odds of death among newborns who had a history
of congenital malformations and RDS were four times that of
neonates who did not have the conditions (AOR 4, 95%CI
2.55–2.68) and (AOR 4.15,95%CI 2.9–5.66) respectively
(Table 6).

Discussion
According to the Ethiopian demographic health survey
(EDHS) 2016, in Ethiopia 1 in every 35 children dies
within the ﬁrst month of birth.5 The present study assessed
causes and factors associated with neonatal mortality
among neonates admitted to NICU of Jimma University
Medical Center.
The present study reported that low birth weight
35.8%, neonatal sepsis 28.6% and hypothermia 26.2%
were found to be the three predominant causes of
neonatal admissions. The proportions of these causes
of admission vary across different studies conducted in

Ethiopia.8–11 Similar to this study neonatal sepsis and
low birth weight were found to be within the top three
leading causes of neonatal admissions in other several
studies conducted outside Ethiopia.12–17 This implies
that major causes of neonatal admissions were attributed to avoidable and curable neonatal conditions and
would be preventable if detected early and proper care
were in place.
In the present study, the overall neonatal mortality
rate was 12.6% (30 deaths per 1,000 live births). This
ﬁnding is inconsistent with several studies carried out
in different parts of Ethiopia. The current ﬁnding is
slightly lower than the studies conducted in northwestern parts of Ethiopian and signiﬁcantly lower than the
study carried out in Addis Ababa which was 14.3%,
15.9%, and 23.2% respectively. Similarly, the ﬁnding
in this study is signiﬁcantly lower than the neonatal
mortality rate reported by WHO in 2018 which is 40%
and also lower compared to studies conducted in
Eritrea 8.2%, Pakistan 6.8%, South Africa 3.8% and
India 7.16%. Commonly, the mortality rates of the
newborn in NICU ﬂuctuate between 3.1% and 29% in

Table 6 Multivariate and Univariate analysis of factors associated with Neonatal mortalities among neonate admitted to JUMC
Variables

Prematurity
Neonatal sepsis and Infection

AOR(CI,95)

P-value

4(3.29,5.05)

2.2(1.41,3.42)

0.000

1

1

Died

Survived

COR(CI,95)

No(%)

No(%)

Yes

230(7.4)

634(20.5)

No

182(5.9)

2047(66.2)

Yes
No

129(4.2)
283(9.1)

790(25.5)
1891(61.1)

1.1 (0.87,1.36)
1

Birth asphyxia and birth trauma

Yes

108(3.5)

348(11.3)

2.4(1.86,3.04)

4.95(3.6,7.34)

0.000

Low birth weight

No
Yes

304(9.8)
249(8.1)

2333(75.4)
859(27.8)

1
3.24(2.6,4.01)

1
1.54(1.06,2.25)

0.025

No

163(5.3)

1822(58.9)

1

1

Hypothermia

Yes
No

120(3.9)
292(9.4)

689(22.3)
1992(64.4)

1.2(0.94,1.49)
1

0.97(0.74–1.27)
1

0.816

Hypoglycemia

Yes

49(1.6)

499(16.1)

0.59(0.43,0.80)

0.81(0.57–1.15)

0.231

Congenital malformation

No
Yes

363(11.7)
33(1.1)

2182(70.5)
122(3.9)

1
1.8(1.23,2.7)

1
4(2.55–2.68)

0.000

No

379(12.3)

2559(82.7)

1

1

MAS

Yes
No

53(1.7)
359(11.6)

322(10.4)
2359(76.3)

1.1(0.79,1.48)
1

Pathologic Jaundice

Yes

31(1.0)

300(9.7)

0.65(0.44–0.95)

0.82(0.54–1.25)

0.357

RDS

No
Yes

381(12.3)
169(5.5)

2381(77)
252(8.1)

6.7(5.29–8.48)

1
4.15(2.9–5.66)

0.000

Others conditions

No
Yes

243(7.9)
54(1.7)

2429(78.5)
359(11.6)

0.98(0.72–1.32)

No

358(11.6)

2322(75.1)

1

1

Abbreviations: RDS, respiratory distress syndrome; MAS, meconium aspiration syndromes; JUMC, Jimma University Medical Center.
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the world.8,11–20–22 The discrepancy observed between
the mortality rates estimated by several centers and
countries might be due to the difference in the distribution of skilled human resources, quality of care
delivered by the centers, equipment availability, and
socioeconomic status, as well as geographical
locations.
The major causes of neonatal mortality in the current
study were low birth weight 8%, prematurity, 7.4%, RDS
5.4%. Case fatality for neonatal sepsis was 4.2%. The
similar causes of neonatal mortalities were reported in
several studies conducted in other centers and
countries.8–11,15,16,23–27 Most of the neonatal problems
would be avoidable if proper antenatal care implementation and on time linkage of high risk pregnant women to
health institutions were in place,28 This implies that
antenatal care services in the area were not satisfactory
in anticipating and linking high risk pregnant women to
health institutions where an appropriate neonatal care service was available.
In multivariate analysis of neonatal conditions prematurity, low birth weight, birth asphyxia, congenital malformations and respiratory distress syndrome were identiﬁed
as predictors of neonatal mortalities. Similarly signiﬁcant
associations have been observed in a study conducted in
Gondar, Addis Ababa, Iran, Brazil and other several
studies.8,9,24,26,29–32 These indicated that most of the neonatal deaths are due to preventable causes of death that
could be addressed by anticipating risky pregnancies and
the provision of proper and on time interventions.
Furthermore, the multivariate analysis of socio
demographic factors has also found that those neonates
who came from centers outside the city had increased
risk of mortality. This is comparable with a similar
ﬁnding from another study carried out in our
country.26 This may be related to delay in making
a decision to seek care and delay in reaching care
due to the availability of and cost of transportations
which would affect the on time arrival of laboring
mothers to the hospitals and lack of pre hospital emergency care. Since most mothers and newborns are
referred to the center after they had already developed
complications, this could contribute signiﬁcantly to
loss of life during neonatal periods.
Our ﬁnding in the present study also indicated that
neonatal mortality was also related to the length of hospital
stay, gestational age and birth weights of the newborn. This
ﬁnding is in line with other studies.33,34 The lower the
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gestational and birth weight the higher chance of death
and this is due to the fact that underweight and preterm
newborn had immaturity of immune systems and other
body defense mechanisms which control newborn disease
susceptibility.1 This implies that anticipating high risk newborn babies and early treatment would reduce the deaths of
such physiologically and anatomically vulnerable neonates.
Other possible explanations for this might also be due to
delay in receiving adequate health care due to poor facilities
and lack of medical supplies in low income countries.
The strengths of this study include the fact that it used
large sample sizes and statistical analyses appropriate to
the study design and with the results matching the method
described. Limitations include the use of medical records
of newborns and since the study is institutionally based,
the results might lack generalizability to the entire population in the catchment area. This study was mainly focused
on neonatal factors that could be related to neonatal mortalities, for this reason other possible factors not adjusted
for during the current study may inﬂuence observed associations. In all cross-sectional studies, we can infer association but not causation from our results.
In conclusion, this study found that babies born outside
the city, gestational ages, the length of stay in the ICU,
prematurity, low birth weight, RDS, and congenital malformations all had a signiﬁcant association with neonatal
mortality. Therefore, it is recommended that early detection and anticipating high risk pregnancies and high-risk
newborns and provision of timely and appropriate intervention could reduce neonatal mortalities. Furthermore, it
is important that further community based interventional
studies be conducted on a larger scale to broaden the
understanding obtained from this initial study.
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