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ABSTRACT

INTRODUCTION: Globally, the major cause of neonatal mortality and morbidity is neonatal sepsis, which is defined as a clinical course
marked by systemic inflammation in the presence of infection in a newborn. There are limited data concerning neonatal sepsis in eastern
Ethiopia. As a result, this study aimed to determine the prevalence of neonatal sepsis and associated factors among neonates admitted to
intensive care units at general hospitals in Eastern Ethiopia.

METHODS: A hospital-based cross-sectional study with retrospective document review was conducted among newborns hospitalized in
neonatal intensive care units. Using simple random sampling, the charts of 356 newborns who were hospitalized between January and
December 2019 were included, and data were collected using a pretested checklist. Data were entered into Epi data version 3.1 and ana-
lyzed with SPSS version 22.

RESULTS: The overall prevalence of neonatal sepsis was 45.8% (95% Cl 40.7, 51.4). Prolonged rupture of the membrane (AOR=2.38, 95%
Cl: [1.27-4.45]), vaginal delivery (AOR=1.78, 95%, Cl: [1.09, 2.96]) APGAR score <7 (AOR=4.55, 95% ClI: [2.49-8.29]), prelacteal feeding
(AOR=3.54, 95% CI: [1.68-8.23]), and mechanical ventilation (AOR=4.97,95%ClI: [2.78-8.89]) were predictors associated with neonatal
sepsis.

CONCLUSION: In this study, the prevalence of neonatal sepsis was high, and factors associated with neonatal sepsis included prolonged
rupture of membrane, mode of delivery, low APGAR score, prelacteal feeding and mechanical ventilation. As a result, maternal and neonatal
care should be enhanced to lower the risk of neonatal sepsis.
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Introduction

Neonatal sepsis is a clinical syndrome characterized by signs
and symptoms of inflammatory response with or without con-
firmed infection in the first month after birth, and it is caused
by bacteria, viruses or fungi.! Neonatal sepsis can be divided
into early-onset neonatal sepsis and late-onset neonatal sepsis.
Early neonatal sepsis (EOS) is defined as the occurrence of
sepsis within 72hours after birth, or within 7 days after birth.
This is mainly due to the vertical transmission of bacteria from
maternal to child at birth. Late neonatal sepsis (LOS) is an
infection that occurs after 72hours or after 1week following
birth and it is related to the horizontal transmission of patho-
gens after birth.?

More than 2.5 million newborns died worldwide in 2017,
with neonatal sepsis accounting for roughly two-thirds of
infant mortality. In the countries with the highest neonatal
mortality rates, infection accounts for roughly half of all neo-
natal deaths, most of which occur shortly after birth. Severe

neonatal infections, such as sepsis, are the leading cause of neo-
natal mortality and morbidity. According to WHO data, there
were 1.3 to 3.9 million cases of neonatal sepsis worldwide in
2018, with 400000 to 700000 newborns dying in the same
year due to sepsis. Hospital-acquired infections account for 4%
to 56% of all neonatal deaths among babies born in hospitals,
with three-quarters of them having occurred in South-East
Asia and Sub-Saharan Africa. Sepsis accounts for 28% of neo-
natal mortality in Africa, and it is also believed that early
detection and treatment of the cases can prevent about 84% of
neonatal sepsis-related mortality.3

Several risk factors of neonatal sepsis are reported in previ-
ous studies, which include: perinatal asphyxia, APGAR score,
prolonged rupture of membranes, and pre-existing maternal
infection.*’

Ethiopia ranks among the top ten countries in neonatal
morbidity and mortality, with over 100000 newborn deaths
each year. The neonatal mortality rate (NMR) in Ethiopia
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was 29 per 1000 live births according to 2016 Ethiopian
Demographic Health Survey (EDHS). This is a significant
decrease from the previous EDHS report of 37/1000 live births
in 2011. However, according to the mini EDHS 2019, the neo-
natal mortality rate has risen to 30 deaths per 1000 live births.
Moreover, the prevalence of neonatal sepsis ranged from 11.7%
to 77.9% among Ethiopian neonates hospitalized across the
country.®’

Only few previous studies have been conducted in Ethiopia,
and most of the previous studies have been confined to single
medical facility. Evidence of neonatal sepsis is also limited in
eastern Ethiopia and the Somali region. Therefore, this study
increased the study setting and aimed to assess prevalence of
neonatal sepsis and associated factors at general hospitals of the
Somali region, eastern Ethiopia.

Methods and Materials
Study design, period, and setting

A retrospective chart review was conducted at Degahbur,
Kebridahar, and Godey general hospitals in Somali regional
state, Eastern Ethiopia. Degahbur hospital is found in
Degahbur town, which is located in the Jarar Zone of the
Somali region. The town is located 780 km from Addis Ababa,
and 180km away from the regional capital. The hospital was
used by the population living in the Jarar zone.® Kebridahar
General hospital is located in the Kebridahar administration of
the Somali region, part of the Korahey Zone, The hospital was
established in 1958 and it has all the essential departments
with around 303 staff, including doctors, anesthesia, nurses,
midwifes, neonatologists, and other supportive staff.” Gode
hospital was found in Godey town in the Shebelle Zone in the
Somali region and it is located about 600km away from the
regional capital (Jigjiga capital town) and 1230km from
Addis Ababa. The hospital serves the total population of the
Shebele zone.™ In this study, data was collected for a period of
2 months, from April 1st to May 30th, 2020.

Study population and design

All neonates aged 0 to 28days and admitted to Neonatal
Intensive Care (NICU) of selected public hospitals in the
Somali region from January 1st, 2019 to December 31st, 2019
were considered as the source population. All randomly selected
medical charts of neonates who were admitted to NICU of
selected public hospitals in the Somali region were enrolled in
the study using a hospital based cross-sectional study design.
Whereas those medical records with incomplete pertinent
information were excluded from the study.

Sample size determination

The sample size of this study was determined using a single
population proportion formula. The proportion of neonatal
sepsis was taken from a study conducted in Wolaita sodo,

southern Ethiopia, which reported a proportion of neonatal
sepsis of 33.8%.1 With the assumption of margin of error of
5%, confidence interval 95%, the non-response rate is assumed

to be 5%.

o o (Zar2) p(12p)

(d)

Where n=Sample size, Z =value corresponding to a 95% level
of significance=1.96
P =proportion neonatal sepsis done in Wolaita sodo 33.8%
d=marginal error assumed to be 5%.

(1.96) (0.338x0.662)

n= =344

(0.05)°

Including 5% (Non respondents) = the final sample size for this
study was 361 neonates.

Samp/ing techniques and procedure

In the Somali region, there are 8 general public hospitals, 3 of
which (Degahbur, Kebridahar, and Gode General Hospitals)
were deliberately chosen. The sample size was allocated pro-
portionally to all selected hospitals based on the number of
admitted neonates in the previous year. Then, from each hospi-
tal, a list of neonatal medical records was compiled, and a sam-
pling frame was invented. Neonatal medical charts were
randomly chosen using a computer-generated simple random
sampling technique. Finally, the charts of the patients were
reviewed, and the necessary information was obtained.

Data collection tools and procedures

Data were extracted retrospectively from medical charts using
pretested data extraction tools adapted from the related litera-
ture. After that, the tools were organized and classified into 3
major categories: socio-demographic, neonatal, and maternal
factors. Four BSc nurses who had been trained in data collec-
tion tools and procedures, as well as 3 supervisors of MSc neo-
natal nurses, were used as data collectors and supervisors,
respectively.

Variables

The outcome variable in this study was clinically based neona-
tal sepsis. The outcome variable was dichotomized as “Yes”if a
physician diagnosed newborn sepsis after admission to the
NICU and “No” if the neonate was admitted to the NICU
without having been diagnosed with neonatal sepsis. Before
data gathering, all charts with neonatal sepsis were reviewed for
cross-validation of clinical diagnosis of neonatal sepsis. When
a newborn has so far been admitted to the NICU with one of
the sepsis symptoms described in the Integrated Management
of Newborn and Childhood Illness (IMNCI) criteria, the
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Table 1. Socio-demographic characteristics of neonates admitted to NICU at selected public hospitals in Somali regional state, Eastern Ethiopia,

2020.
VARIABLE CATEGORY
Neonate age(days) 1-7days
8-28days
Sex of neonate Male
Female
Maternal age <20
21-30
>30

clinical finding of neonatal sepsis is validated. This IMNCI
criterion determines the presence of clinical neonatal sepsis in
neonates with the following clinical features: if the neonate was
not feeding well, drowsy or unconscious, convulsions, move-
ment only when stimulated or no movement at all, fast breath-
ing (>60 breaths per minute), grunting, severe chestin-drawing,
elevated temperature > 38°C or fever, hypothermia 35.5°C,
central cyanosis, severe abdominal distension, or localized signs
of infection.’?1* Other independent variables included mater-
nal factors such as parity, Antenatal Care (ANC) follow-up,
rupture of membranes, gestational age, and mode of delivery,
while neonatal factors included birth weight, APGAR score,
meconium aspiration syndrome (MAS), prelacteal feeding,

resuscitation at birth, birth asphyxia, and Respiratory Distress
Syndrome (RDS).

Operational definition

Neonatal sepsis is defined as a clinical syndrome characterized
by systemic signs and symptom of an inflammatory response in
the presence of or as a result of suspected or proven infection
during the first month of life.

Early onset neonatal sepsis defined as onset of sepsis in the
first 72 hours of life

Late onset neonatal sepsis defined infection occurring
after 72 hours of life

Prolonged rupture of membrane: If amniotic membranes of
mother ruptured for duration of 18 and more hours.

Data quality control

To ensure data quality, an English-language structured check-
list with 3 main sections was created. For 2 days, data collectors
and supervisors were trained on the purpose of the study, study
tools, data collection procedures, and data handling. A pre-test
of the checklist was performed on the medical records of 25
neonates at Karamara General Hospital to ensure the tool’s
validity, and corrections were made prior to data collection. The
data collection process was monitored and supervised on a
regular basis by the principal investigators and supervisors.

FREQUENCY (N) PERCENT
290 81.5
66 18.5
188 52.8
168 47.2
73 20.5
221 62.1
62 17.4

Data processing and analysis

After entering the data into Epidata version 3.1, it was exported
to SPSS version 22 for analysis. Descriptive statistics were
computed and displayed as frequency tables and percentages.
Bivariable analysis was carried out and all variables having
P-value <.25 in the bivariable analysis were included in the
final model of multivariable analysis in order to control for
potential confounders. In the final model of multivariable
logistic regression analysis, Adjusted Odds Ratios (AOR)
along with 95% CI were estimated to identify the true effects
of independent variables on outcome variables. The level of
statistical significance was declared at P-value <.05.

Ethical consideration

The study was carried out after receiving ethical approval and
an official letter from Jigjiga University’s College of Medicine
and Health Sciences’ Ethics Review Committee. Permission
was sought from each hospital’s medical director and NICU
director. Only clinical records were collected, ensuring the con-
fidentiality of the information. Furthermore, no names or other
personally identifiable information about the study neonates
was obtained.

Results

The study included 356 medical charts of neonates admitted to
the NICU. The neonates’ages ranged from 1 to 26 days, with a
mean of 4.75 days and a standard deviation of *5.7days. The
majority of neonates (81.5%) were between the ages of 1 and
7 days. More than half (52.8%) of the neonates in this study
were male. The mothers’ mean age was 26 years (SD = 5.09),
with a range of 16 to 40years, and the majority (62.1%) were
between the ages of 21 and 30 (Table 1).

In current study, the vast majority (77.8%) of the mothers
were multiparous. It was also found that more than half of the
mothers (58.1%) did not receive ANC during their indexed
pregnancy. One hundred thirty-eight (38.8%) of mothers were
gave birth via cesarean section. It was also noticed that 75
(21.1%) of the mothers had a history of prolonged ruptured
membrane (Table 2).
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Table 2. Maternal and Neonatal related factors of mothers and neonates who admitted to NICU of the selected public hospitals in Somali region,

Eastern Ethiopia, 2020.

VARIABLE CATEGORY
Parity Primiparous
Multiparous
ANC follow up Yes
No
History of maternal fever Yes
No
History of APH Yes
No
Duration of ruptured membrane >18h
<18h

Meconium stained amniotic fluid ~ Yes
No

Gestational Age Preterm

Term

Mode of delivery Vaginal delivery

C/S
Fifth minute APGAR score =7
<7
Birth weight <2500
=2500
Birth asphyxia Yes
No
Respiratory distress Yes
No
Pre-lacteal feeding Yes
No
Mechanical ventilation Yes
No

FREQUENCY (N) PERCENT
79 22.2
227 77.8
149 41.9
207 58.1
51 14.3
305 85.7
42 11.8
314 88.2
75 211
281 78.9
38 10.7
318 89.3
73 20.5
283 79.5
218 61.2
138 38.8
219 61.5
137 38.5
92 24.8
264 75.2
47 13.2
309 86.8
84 23.6
272 76.4
109 30.6
247 69.4
130 36.5
226 63.5

Abbreviations: APGAR, A-Appearance, P-pulse, G-Grimace, Activity, Respiration; Delivery, ANC: Antenatal care, APH, Antepartum Hemorrhage; C/S caesarian delivery;

NICU, neonatal intensive care unit.

Regarding neonatal APGAR score, approximately 155
(43.5%) neonates had an APGAR score of less than 7 within
the at the fifth minutes of birth. More than three-quarters
(75.1%) of neonates were born with normal birth weight (birth
weight between 2500 and 4000g). The average neonatal birth
weight was 2902.53g (SD *819.632). The vast majority of
283 neonates (79.5%) were term neonates born between 37
and 42weeks, while 73 (20.5%) were preterm neonates born

between 28 and 36 weeks. There was a history of birth asphyxia
in 47 (13.2%) and respiratory distress in 84 (23.6%) of the
cases. Roughly 109 (24.7%) had a history of pre-lacteals feed-
ing, and 38 (10.7%) had MAS. More over 136 neonates were
mechanically ventilated during hospitalization (Table 2).

In this study, the prevalence of neonatal sepsis among neo-
nates admitted to the neonatal intensive care unit of selected
public hospitals in the Somali region was found to be 45.8%
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Table 3. Clinical characteristics of neonate diagnosed with sepsis.

CLINICAL CHARACTERISTICS

Not being able to feed since birth or stopped feeding well
Convulsions

Fast breathing (60 breaths per minute or more)

Severe chest in-drawing

Fever (38°C or greater)

Low body temperature (<35.5°C)

Movement only when stimulated or no movement at all
Grunting

Central cyanosis

Severe abdominal distension, or localized signs of infection

Lethargy

(95% IC 40.7,51.4). Of the total 163 neonates who developed
sepsis, more than three-fourths, 131 (80.4%), were reported to
have EOS, and 32 (19.6%) neonates were diagnosed with LOS.
Concerning the clinical characteristics of neonates with neona-
tal sepsis, approximately 62 (38%) had fever, 24 (14.7%) had
grunting, and 17 (10.4%) had rapid breathing (Table 3).

Factor associated with neonatal sepsis
(multivariable analysis)

Those variables with a P-value less than <.25 at bivariable
analysis were included in multivariable logistic regression anal-
ysis. In this study neonates born to mothers whose membranes
had been ruptured for eighteen hours or more were about 2.38
times (AOR=2.38, 95% CI: [1.27-4.45]) more likely to
develop neonatal sepsis than their counterparts. The risk of
neonatal sepsis was 1.78 times higher in vaginal deliveries
compared to cesarean sections (AOR=1.78, 95%, CI: [1.09,
2.96]). The odds of developing neonatal sepsis was 4.55 folds
higher among neonates with a fifth minute APGAR score of
less than 7 as compared with those neonates with APGAR
score of 7 or higher (AOR=4.55, 95% CI: [2.49-8.29]).
Furthermore, the odds of neonatal sepsis were 3.54 times
higher in neonates who had prelacteal feeding than their coun-
terparts (AOR=3.54, 95% CI: [1.68-8.23]). In addition,
mechanically ventilated neonates had 4.97 odds to develop
neonatal sepsis (AOR=4.97, 95%CI: [2.78-8.89]) than their
counterparts (Table 4).

Discussion

According to this study, the overall prevalence of neonatal sep-
sis was found to be 45.8% (95%IC 40.7-51.4) among neonates
admitted to NICUs of selected public hospitals in the Somali
region of eastern Ethiopia. This finding is in line with a previ-
ous study (44.7%) conducted at Tikur Anbessa University

FREQUENCY (N=163) PERCENTAGE
11 6.8
9 55
17 10.4
10 6.1
62 38.0
6 3.7
8 4.9
24 14.7
4 2.5
5 341
7 4.3

Hospital in Ethiopia, as well as another study conducted in
Tanzania (47.1%).1>1¢ However, the prevalence of neonatal
sepsis was lower in this study than in previous studies, which
found a prevalence of 64.8% in Gondar primary hospitals
in northwest Ethiopia, 77.9% in Shashemene hospitals in
central Ethiopia, and 69.35% in Dhaka public hospitals in
Bangladesh.'7- The difference could be attributed to the
method by which neonatal sepsis is diagnosed. Clinical param-
eters alone were used to classify neonatal sepsis in our study.
Another reason could be differences in the sociodemographic
characteristics of the study population. Aside from that, the
current study’s results were higher than those of the Arsi
University Teaching and Referral Hospital in Ethiopia (34%),
and the University of Gondar, Northwest Ethiopia’s compre-
hensive specialized hospital.?%?! A possible explanation for the
discrepancy is that previous studies were conducted in special-
ized hospitals while the current studies were conducted in gen-
eral hospitals.

Neonatal sepsis was more likely in babies whose mothers’
had prolonged rupture of membrane. Previous studies found
similar results in the northwest part of Ethiopia, central
Ethiopia, Mekele city public hospitals in northern Ethiopia,
and public hospitals in western Mexico.?>?> This could be
because pathogens in the birth canal infect amniotic fluids and
the fetus, increasing the probability of neonatal sepsis after
birth.

Previous research at Uganda’s Mulago national referral hos-
pital and a case study at Ghana’s specialist hospital found that
Caesarian delivery was a strong predictor of neonatal sepsis.?627
In contrast to previous research, we found that neonates deliv-
ered vaginally were more likely to develop neonatal sepsis than
those delivered though CS. This could be explained by the fact
that vaginally born babies have been exposed to vaginal and
fecal bacteria. Multiple vaginal examinations during labor and
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Table 4. Multivariable Logistic Regression Analysis of Factors Associated With Neonatal Sepsis Among Neonates Admitted to NICU of Selected

Public hospitals in Somali region, Eastern Ethiopia, 2020 (N =356).

VARIABLE CATEGORY NEONATAL SEPSIS
YES=N (%) NO=N (%)

History of APH Yes 29 (69.0)

No 134 (42.7)
History of maternal Yes 28 (54.9)
fever

No 135 (44.3)
Duration of rupture =18 51 (68.0)
of membrane

<18 112 (39.9)
Gestational age Preterm 43 (58.9)

Term 120 (42.4)
Mode of delivery Vaginal delivery 114 (52.3)

CS 49 (35.5)
Fifth minute Apgar =7 66 (32.8)
score

<7 97 (62.6)
MSAF Yes 21 (565.3)

No 142 (44.7)
Birth weight <2500 52 (56.5)

=2500 111 (42.0)
Pre-lacteal feeding Yes 74 (67.9)

No 89 (36.0)
Mechanical Yes 76 (58.5)
ventilation

No 87 (38.5)

COR (95%Cl)

AOR (95%Cl)

13 (31.0) 3.0 (1.50-5.98) 1.20 (0.48-2.99)
180 (57.3) 1 1

23 (45.1) 1.53 (0.85-2.78) 1.16 (0.57-2.36)
170 (55.7) 1 1

24 (32.0) 3.21 (1.87-5.51) 2.38 (1.27-4.45)
169 (60.1) 1 1

30 (41.1) 1.95 (1.16-3.28) 0.67 (0.27-1.68)
163 (57.6) 1
104 (47.7) 1.99 (1.28, 3.09) 1.78 (1.08-2.96)

89 (64.5) 1 1
135 (67.2) 1 1

58 (37.4) 3.42 (2.21-5.31) 4.55 (2.49-8.29)

17 (44.7) 1.53 (0.78-3.01) 1.20 (0.55-2.65)
176 (55.3) 1 1

40 (43.5) 1.79 (1.11-2.89) 1.06 (0.59-1.91)
153 (58.0) 1 1

35 (32.1) 3.75 (2.33-6.06) 3.54 (1.68-8.23)
158 (64.0) 1 1

54 (41.5) 2.25 (1.45-3.49) 4.97 (2.78-8.89)
139 (61.5) 1 1

Abbreviations: APGAR, A-Appearance, P-pulse, G-Grimace, Activity, Respiration; ANC, Antenatal care; APH, Antepartum Hemorrhage; C/S, caesarian delivery; NICU,

Neonatal intensive care unit MSAF, Meconium stained amniotic fluid.
*P-value < .05, **P-value <.001.
Hosmer lemeshow=0.41.

delivery may also expose a newborn to a variety of pathogens,
leading to neonatal sepsis.

The fifth minute APGAR score was one of a strong predic-
tor of neonatal sepsis in this study. Neonates whose fifth min-
utes APGAR score was less than 7 are more likely to develop
neonatal sepsis than neonates with an APGAR score of 7 and
more. Another studies with similar results were reported from
studies done at Wolaita Sodo hospital in Southern Ethiopia
and referral hospitals in northwest Ethiopia.?®?? Any newborn
with an APGAR score of less than 7 at birth must undergo
life-saving procedures, which might increase their risk of con-
tracting infectious diseases from resuscitation equipment dur-
ing emergency procedures.

Prelacteal feeding was not associated with neonatal sepsis in
a previous study conducted in Ghana.3® However, our findings
showed that neonatal prelacteal feeding was significantly asso-
ciated with the development of neonatal sepsis. Another study

conducted in Zimbabwe’s Chipinge District backs up this
finding.3! It is possible that prelacteal feeding and the bottles
used were contaminated with infectious pathogens, causing
necrotizing enterocolitis and promoting pathogen entry into
the circulatory system, resulting in neonatal sepsis. These find-
ings highlight the importance of ongoing health education
about the dangers of prelacteal feeding.

In our study, neonatal sepsis was more likely to develop
when mechanical ventilation was used. Similar study reported
from Nepal.32 This could be due to a lack of sterile procedures,
a long duration of utilizing mechanical ventilators without
stylizing, or faulty mechanical ventilator application, which
could allow microorganisms to enter the neonate and induce
sepsis. Despite the fact that mechanical ventilation is an inva-
sive procedure that is an important part of newborn care in the
NICU, our research showed that mechanical ventilation was
associated with neonatal sepsis. As a result, the importance of
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enhancing local infection control methods such as aseptic
device setup and maintenance protocols must be emphasized.

Limitation and strength

The study’s strength was that it was conducted in remote
areas of Ethiopia where no previous research had been con-
ducted, and it included 3 general hospitals to cover a large
geographic area. Because the study was based on document
review, some factors may have been ignored. Additionally,
this study used a cross-sectional design, the true effect of
predictors on the outcome variable was not demonstrated.
Furthermore, there was no cultural evidence for detecting
neonatal sepsis, and no list of sepsis-causing microbes were
identified, meaning that it was only based on clinical criteria
of sepsis, which could lead to overestimation or inaccurate
diagnosis.

Conclusion and Recommendation

In this study, the prevalence of neonatal sepsis was found to be
high. Factors associated with neonatal sepsis included pro-
longed membrane rupture, mode of delivery, low APGAR
score, prelacteal feeding and mechanical ventilation. To reduce
the risk of neonatal sepsis, maternal and neonatal care should
be improved. Furthermore, exclusive and early breast feeding
should be encouraged.
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