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Abstract
Background: Neonatal sepsis is a condition defined as a clinical syndrome characterized by signs and symptoms of 
infection in an infant 28 days of life or younger. In Ethiopia, regardless of the marked reduction in neonatal mortality 
neonatal sepsis still accounts for more than one-third (33%) of neonatal deaths in the country. Thus, identification of the 
magnitude and associated factors of neonatal sepsis has vital role in preventing and minimizing the related burden of 
neonatal illness and death.

Objectives: The aim of this study was to assess the magnitude of neonatal sepsis and its associated factors among 
neonates admitted to NICU, in Hawassa University comprehensive specialized Hospital, Sidama regional state, Ethiopia, 
2020.

Materials and methods: Institution based cross-sectional study design was carried out among 287 neonates admitted 
to NICU at Hawassa University comprehensive specialized Hospital from April 25 to May 31/2020. Systematic random 
sampling technique was used to reach at study participants. Data was collected using pretested structured questionnaire 
and checked for completeness and consistency on a daily basis. Cleaned data was coded and entered in to Epi data version 
3.1 and exported to SPSS software version 22.0 for analysis. Bivariate and Multivariable logistic regression analysis was 
done to identify variables having a significant association with neonatal sepsis. Variables with p-value < 0.05 at 95% CI 
was considered as having a statistically significant association with outcome variable.

Result: The study showed that the magnitude of neonatal sepsis was 56%. The finding revealed that mothers who 
delivered by Caesarean section [Adjusted Odds ratio [AOR = 2.13, 95% CI (1.090-4.163)], Neonates who had been 
resuscitated at birth [AOR = 4.5, 95% CI (2.083-9.707)] and Neonates who had NG tube inserted [AOR = 4.29, 95% CI 
(2.302-8.004)] were found to be significantly associated with neonatal sepsis.

Conclusion: The current study shows that neonatal sepsis among study population was high. Factors such as mode of 
delivery of the neonate, resuscitation during birth and NG tube insertion were contributed to occurrence neonatal sepsis.
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Background
Neonatal sepsis is a condition defined as a clinical 

syndrome characterized by signs and symptoms of infection 
in an infant 28 days of life or younger [1]. It is a serious blood 
bacterial infection in neonate which is manifested by systemic 
signs and symptoms of infection [2,3]. The manifestations of 
neonatal sepsis are nonspecific and vary among neonates 
[4]. World health organization (WHO) has recognized seven 
clinical indicators such as difficulty feeding, convulsions, the 
movement only while stimulated /lethargy, respiratory rate 
of > 60 breaths in a minute, chest in drawing, temperature 
of > 37.5 °C or < 35.5 °C and respiratory distress [5]. Another 
study has additionally incorporated cyanosis and grunting [6].

Globally, neonatal sepsis is one of the most significant 
causes of morbidity and mortality among neonates during 
the neonatal period (0-28 days) [7]. Out of 5.9 million child 
deaths in 2015, almost 1 million occur in the first day of life, 
close to 2 million occurs in the first week of life [8]. Post MDG 
report indicated that despite the significant progress that 
has been made during the MDG era, sepsis is still one of the 
major causes of morbidity and mortality in neonates because 
of their weak and immature immune systems related to their 
age [7]. Despite improvements occur in the diagnosis and 
management of neonatal sepsis in recent years, NS become 
a leading cause of admission and death in neonatal units 
especially in developing countries [9].

In 2018 approximately four million global neonatal deaths 
occur per year, 7000 newborn deaths every day, accounting 
for 47% of all child deaths under the age of 5-years, and 2.5 
million children died in the first month of life [10,11]. Of 
which about 98 % occurs in developing countries especially in 
sub-Saharan Africa [12]. The risk of neonatal death becomes 
6 times higher in developing countries compared to that of 
developed countries [13]. According to the 2014 UNICEF 
report, neonatal deaths accounted for 52% of all under-five 
child mortality in South Asia, 53% in Latin America and the 
Caribbean, and 34% in sub-Saharan Africa [14].

In spite of Ethiopia’s remarkable success in achieving the 
millennium development goal (MDG 4) three years before, the 
reduction in neonatal mortality was comparatively low [15] 
and at the end of the MDG era the international community 
was in agreement on a new framework; the sustainable 
development goals (SDGs) to reduce newborn and under-five 
mortalities as low as 12/1000 and 25/1000 respectively by 
2030. This could be achieved through better prevention and 
management of preterm births and severe infections [16].
According to the2016 EDHS report, the neonatal mortality 
rate (NMR) was 29/1000 live births, which shows a small 
significant reduction from the 2011 EDHS report of 37/1000 
live births [17,18].

Neonatal sepsis is the major cause of newborn death in 
Ethiopia, which constitutes more than one-third of neonatal 
deaths [19,20]. Although the causes of neonatal mortality 
are not well documented in Ethiopia, reports from various 
literature mentioned neonatal sepsis, asphyxia, birth injury, 
tetanus, preterm birth complications, intrapartum-related 
complications, and congenital malformations were cited as 

major reasons for neonatal mortality [21]. In order to avert 
significant mortality among neonates, the Every Newborn 
Action Plan, launched in June 2014, provides a stimulus to 
accelerate progress by implementing effective cause-specific 
interventions that can rapidly reduce neonatal mortality 
[22,23]. According to a 2015 UN report, neonatal death is 
reduced by 48% from the 1990 estimate to 28 per 1000 live 
births in 2013 while, the under-5 mortality rate has declined 
to 67% [24].

Even though several studies were carried out to assess 
the magnitude and associated factors of neonatal sepsis in 
Ethiopia [25-36], the findings were inconsistent and varied. As 
documented in different works of literature, neonatal sepsis 
is caused by factors related to both maternal and neonatal 
conditions birth weight, prematurity, and birth asphyxia 
[25,27,31,33,35] use of endo tracheal intubation, resuscitation 
at birth, and surgery were significant predictors of [31,37,38] 
neonatal sepsis. Maternal factors such as prolonged rupture of 
membrane, urinary tract infection, intrapartum fever, duration 
of labor, mode of delivery, and place delivery [15,23,25,32] were 
associated with neonatal sepsis.

Studies also revealed that Neonates born from women 
with meconium-stained amniotic fluid, age less than 20 
years old mothers who received antibiotics during labor 
and delivery, more than three times digital per vaginal 
examination and never attend antenatal care (ANC) are at 
higher risk for neonatal sepsis [27,31,39-41]. Even though the 
improvements were done in the diagnosis and management 
of neonatal sepsis in recent years in Ethiopia, the admission of 
neonates to the NICU with infection, most typically sepsis has 
been increased and the mortality rates were stagnant. Despite 
this fact, there is no enough study conducted nationwide 
generally and in the study area particularly. Therefore; the 
main objective of this study is to assess the magnitude of 
neonatal sepsis and associated factor at Hawassa university 
comprehensive specialized hospital, Sidama Regional State, 
Ethiopia, 2020.

Methods and Materials

Study design

An institutional-based cross-sectional study was 
conducted.

Study Area and Period
This study was conducted at Hawassa compressive 
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on this the sample size resulted from the single population 
proportion formula (i.e. Proportion of neonatal sepsis) which 
is 287 was taken as a sample size for this study.

Sampling technique and procedure
A systematic random sampling procedure was used to 

select study participants from listed admitted newborns at 
NICU. The total number of neonates (N) was estimated by 
considering the client flow in the last year by reviewing the 
registration of neonates that yielded a total of 1700 neonates. 
Then the number of sampling intervals was determined by 
dividing the number of neonates (N = 1700) by estimated 
sample size (n = 287) and hence the sampling interval (k) was 
6. The first sampling unit was selected by the lottery method 
and every 6th unit was taken until it reached the sample size.

Variables
Dependent variable: Neonatal sepsis (Yes/No)

Independent variables

Socio-demographic characteristics: Age of neonate, sex 
of neonate, maternal age, residence, educational status of 
the mother and monthly income.

Maternal factors: Parity, history of UTI, foul-smelling 
amniotic fluid, meconium-stained amniotic fluid, ANC, 
duration of rupture of membrane, the person assisting 
delivery, place of delivery, frequency of PV examination, 
maternal fever.

Neonatal factors: Prematurity, low birth, APGAR 
score status, breastfeeding ability, birth defect/anomaly, 
surgical procedure, resuscitation, intubation, umbilical 
catheterization.

Operational Definition
Neonate: Newborn baby less than 28 days of life since 

delivery.

Neonatal sepsis: Neonates with the presence of at least 
one clinical sign plus at least two laboratory results which 
are suggestive for neonatal sepsis or neonates who are 
diagnosed as sepsis by attending physician and fulfill sepsis 
criteria within 0-28 days of life. According to this study, the 
magnitude of neonatal sepsis was determined using WHO 
main clinical signs (criteria) for diagnosing neonatal sepsis; 
and a neonate having two or more signs from (Convulsion, 
Respiratory rate > 60breaths/min, Temperature > 37.5°C or 
< 35.5°C, Not able to feed, Severe chest in drawing, Reduced 
movement and Grunting) was considered to have neonatal 
sepsis. Accordingly the main clinical signs, the least expected 
score of the neonate to have no neonatal sepsis is 13 (coding 
‘Yes’ as 1 and ‘No’ as 2) and the least expected score of the 
neonate to have neonatal sepsis is 12. Therefore, the neonate 
with a score of ≥ 13 was considered as having no neonatal 
sepsis and with score ≤ 12 (score ranging from 7 to 12 
(including)) were considered as having neonatal sepsis.

Data collection instrument and procedure
The data were collected using pre-tested, structured, 

specialized Hospital. Hawassa city is found 275 km far from 
Addis Ababa, the capital of Ethiopia. The former hospital 
was established in November 2005 for the purpose of health 
professionals training and health care service delivery. It has 
about 400 beds and expected to serve more than 18 million 
people in the Southern regions of Ethiopia. The Neonatology 
unit of the hospital has 9 pediatricians and 25 Nurses. It is 
well equipped and gives a full range of Neonatal service. Total 
Neonate admissions in Hawassa Compressive Specialized 
hospital was 1700 per year at 2011E.C. The study was 
conducted from March 1, 2020, to April 25, 2020, in Hawassa 
city, Hawassa university comprehensive specialized hospital, 
NICU.

Population
Source population: All neonates who were delivered at 

and admitted to Neonatal Intensive Care Unit in Hawassa 
University Comprehensive Specialized Hospital

Study Population: Sampled neonates who were admitted 
to NICU in Hawassa University Comprehensive Specialized 
Hospital

Inclusion and exclusion criteria
Inclusion criteria: All neonates who were admitted to 

Hawassa University Comprehensive Specialized Hospital at 
neonatal intensive care unit were included in this study

Exclusion criteria: All neonates whose mother died of birth 
and without family who cannot disclose their information 
were excluded.

Sample size determination
The sample size is calculated using the single population 

proportion formula by taking the magnitudeof neonatal 
sepsis 21 % from a study conducted at Shashemenne town 
[42].
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By adding a 10% non-response rate, the final sample size 
became 287.

We also calculate the sample size using Epi info software 
for the second objective by taking variables like Birth asphyxia 
(AOR=3.54), Age of neonate (AOR=3.01), and Premature 
Rupture of Membrane (PROM) (AOR=7.43) which showed 
statistically significant association with Neonatal sepsis and 
yields a sample size of 138, 148 and 188 respectively. Based 
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letters were taken from Hawassa University’s comprehensive 
specialized hospital. The study participants were informed 
about the purpose of the study and informed verbal consent 
was also obtained.

Results

Socio-demographic and economic characteristics 
of mothers

A total of 287 neonates who were admitted in NICU with 
their mothers were included in this study with an overall 
response rate of 100%. According to this study, the mean 
age of mothers was 26.9 (SD±4.6) years. Most of the mothers 
of the neonates were from urban areas (59.9%) and most of 
them 256(88.2%) were married (Table 1).

Maternal related factors for Neonatal sepsis
Of the total mothers of the neonates, more than half 164 

(57.1%) were primiparous and 234 (81.5%) had antenatal 
care visits for the index neonate, of which 105 (36.6%) and 
79 (27.5%) of them had three and four visits respectively. 
Concerning the place of delivery, all mothers gave birth in 
health facilities, 191 (66.6%) and 96 (33.4%) delivered in 
hospitals and health centers respectively. and nearly two-
third of 174 (60.6%) of mothers gave birth with spontaneous 
vaginal delivery followed by 74 (25.8) with cesarean section. 
During labor, 251 (87.5%) mothers had ≤ 4 digital vaginal 
examinations, and 200 (69.7%) of mothers brown (green) 
discoloration of amniotic fluid, and 80 (27.9) had foul-
smelling amniotic fluid. In addition, 81 (28.2%) of mothers 
had a history of pregnancy-induced hypertension.

Neonatal Related factors for Neonatal sepsis
According to this study, the mean age of neonates was 

3.2(SD ± 2.2) days and more than half 157 (54.7%) of them 
were females. Concerning gestational age, about three-fifth 
(58.9%) and two-fifth (39%) of neonates were in the gestational 
age of 38-42 and < 37 completed weeks respectively. About 
286 (99.7%) and 250 (87.1%) of neonates had an Apgar score 
of ≤7 at first and fifth minutes respectively. about half of 
neonates 147 (51.2%) had low birth weight (< 2500grams). 
About two-third of 194 (67.6%) and three-fourth 215 (74.9%) 
of neonates did not cry and had been resuscitated at birth 
respectively. In addition, 234 (81.5%) of neonates were on 
oxygen, and 128 (44.6%), 90 (31.4%), and 16 (5.6%) of them 
were administered the oxygen through a nasal cannula, mask, 
and intranasal catheter respectively. Moreover, about half of 
neonates 145 (50.5%) had an NG tube inserted.

Magnitude of main clinical signs of Neonatal 
Sepsis

Accordingly, the main clinical signs to diagnose neonatal 
sepsis as recommended by WHO, out of 287 neonates admitted 
to NICU, more than two-third 197 (68.6%) had respiratory rate 
> 60breaths/min; among them, 141 (49.1%) had developed 
neonatal sepsis and about 109 (38%) had temperature instability 
(> 37.5oC or < 35.5oC); out of this, 92 (32.1%) had developed 
neonatal sepsis. About 51(17.8%) of neonates had a severe 

and interviewer-administered questionnaires which contain 
three main parts; socio-demographic characteristics of the 
child and caregiver, maternal-health related and Neonatal-
health related factors through face to face interview of the 
caregivers. The interview was conducted in a private room 
to create an atmosphere of empathy and confidence within 
a secure environment. Chart review was also done to identify 
the neonatal reasons for admission and lab investigation 
was taken from the client chart. Data were collected by four 
midwives (4) who are fluent in‘local language’ and currently 
working in Hawassa University’s comprehensive specialized 
hospital. The data collection process was supervised by two (2) 
Bachelor of sciences (BSC) Nurses. Finally, filled questionnaires 
were checked for completeness and consistency of the data 
by the principal investigator on daily basis.

Data quality control
The quality of data was ensured through training of data 

Collectors and pretesting of the questionnaire. The principal 
investigator along with data collectors made frequent checks 
on the data collection process to ensure the completeness 
and consistency of the gathered data and daily based 
corrections were made accordingly. Most of the questions 
were adapted from previously conducted studies with some 
changes based on the local context and data was collected by 
a health care provider who had a better experience in data 
collection. The questionnaire was translated into Amharic 
by an expert translator and then back to English to ensure 
consistency of questions (meaning). The questionnaire was 
pre-tested on 5% (15 neonates with caregivers) living in 
Shashemenie town which is out of the study area. In addition 
to this, the instrument was tested for reliability and validity, 
and accordingly; the cronbach’s alpha coefficient was found 
to be very good. Then, necessary corrections were made to 
the tool prior to actual data collection.

Data Processing and Analysis
After checking for completeness, the data were coded 

and entered into Epidata version 3.1 and then exported to 
SPSS version 23.0 for analysis. The results of the analysis 
were mainly presented using frequency, tables, and graphs. 
A bi-variable logistic regression was carried out to determine 
candidate variables for the multivariable logistic regression 
model. Those variables which revealed statistically significant 
value at a p-value of ≤ 0.25 in the bivariable analysis were 
selected for multivariable logistic regression. For model fit, 
Hosmer and Lemeshow test was carried out and found to be 
(0.738) which indicated the final model was well fitted and 
The multicollinearity effect among candidate variables was 
carried out (checked) using variance inflation factor (VIF) and 
tolerance test between independent variables and found to 
be VIF < 5 (1.03-4.40) and tolerance test > 0.2.Variables with a 
p-value of ≤ 0.05 with 95% CI for AOR in multivariable logistic 
regression were used to determine the statistically significant 
association between independent and dependent variables.

Ethical Considerations
Ethical clearance was obtained from the Institutional 

Review Board of Pharma College of health science. Official 



Citation: Toru T, Zeleke B, Sisay F, et al. (2022) Neonatal Sepsis and Associated Factors among Neonates Admitted to NICU in Hawassa 
University Comprehensive Specialized Hospital, Sidama Regional State, South Ethiopia, 2020. Clin Pediatr Res 6(1):109-117

Toru et al. Clin Pediatr Res 2022, 6(1):109-117 Open Access |  Page 113 |

Table 1: Socio-demographic and economic characteristics of mothers with their index neonates, Hawassa city administration, Sidama 
Regional State, Ethiopia, 2020.

Variables Category Frequency(N = 287) Percent
Mother’s age in Years ≤ 20 30 10.5

21-34 241 84
≥ 35 16 5.5

Marital Status Single 22 7.7
Married 253 88.2
Widow 9 3.1
Divorced 3 1

Maternal Education Cannot Read And Write 108 37.6
Read and write but no formal education 22 7.7
Primary 37 12.9
Secondary 50 17.4
College and higher 70 24.4

Religious Status Orthodox 102 35.5
Muslim 95 33.1
Catholic 8 2.8
Protestant 82 28.6

Occupational Status of mother Housewife 122 42.5
Civil servants 45 15.7
Business woman 62 21.6
Private organization 15 5.2
Daily laborer 26 9.1
Student 17 5.9

Residence Urban 169 58.9
Rural 118 41.1

Monthly household income < 2000_ETB 66 23
2001 to 4000_ETB 86 30
> 4000_ETB 135 47

chest in drawing and 48 (16.7%) of them developed neonatal 
sepsis. In addition, 117 (40.8%) of neonates had grunting; 
among them, 105 (36.6%) were suffering from neonatal sepsis; 
and 45 (15%) of neonates had difficulty feeding; out of the 42 
(14.6%) developed neonatal sepsis.

Magnitude of Neonatal Sepsis
Among 287 neonates admitted to NICU, 162 (56%) had 

neonatal sepsis whereas 125 (44%) had been admitted for 
other diseases (Figure 1).

Factors associated with Neonatal sepsis
To assess the association of different independent 

variables with the outcome variable (neonatal sepsis), 
Bivariable logistic regression analysis was carried out and for 
a crude association, all variables with a p-value less than 0.25 
(P-Value < 0.25) were become a candidate for multivariable 
logistic regression. Among the candidate variables, mode 
of delivery, ANC follow up, maternal fever, brown (green) 
discoloration of amniotic fluid, birth weight, APGAR score at 
5th minute, with an immediate cry of the neonate at birth, 
resuscitation at birth, and neonate with NG tube inserted 
were significantly associated with neonatal sepsis in Bivariable 
logistic regression at P-value < 0.05.

         

Figure 1: Magnitude of Neonatal Sepsis in Hawassa University 
Comprehensive Specialized Hospital ICU, Hawassa City 
administration, Sidama Regional State, Ethiopia, 2020.
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37 completed weeks had developed sepsis. This finding is 
relatively lower than the study finding in Arbaminch general 
hospital, Southern Ethiopia, and Shashemene, Oromia region 
[34,35]. But is relatively higher than the studies conducted 
in northwest parts of Ethiopia [54], Mekelle (North Ethiopia), 
[55] and Ghana [56]. Though neonates have immature 
immunity, especially, preterm (< 37 weeks gestational age), 
the difference might be due to intrauterine factors, health 
facility-related factors, and different procedures during and 
after delivery.

In the present study, mode of delivery (Cesarean section), 
resuscitation at birth, and neonate with NG tube inserted 
were maternal and neonatal variables significantly associated 
with neonatal sepsis. Cesarean section (C/S) delivery was 
statistically associated with the risk of developing neonatal 
sepsis in which case newborns delivered through cesarean 
section were about >2 times more likely to have a higher 
chance of developing neonatal sepsis than those delivered 
by spontaneous vaginal delivery [AOR = 2.13, 95% CI (1.090-
4.163)]. This finding is consistent with the study finding in 
Ghana [38] and Iran [57] Newborns delivered through CS have 
a limited chance to be exposed to vaginal and fecal bacteria; 
but developing neonatal sepsis, in this case, might be related 
to late initiation of breastfeeding, poor aseptic technique 
during operation, lack of fumigation of the operation room, 
prolonged second stage of labor and prolonged hospital stay. 
Moreover, Cesarean sections, especially before 39 weeks of 
pregnancy, can be associated with several adverse neonatal 
events, such as respiratory complications and hypoglycemia 
due to prematurity. This leads to higher NICU admissions and 
higher chances of developing newborn sepsis.

Our finding investigated that resuscitation at birth was 
significantly associated with neonatal sepsis. Neonates who 
had been resuscitated at birth were nearly five times more 
likely to develop sepsis than those without resuscitation 
at birth [AOR = 4.5, 95% CI (2.083-9.707)]. This finding is 
congruent with findings from other studies: Northwest parts 
of Ethiopia (2019 and 2020) [31,54], Jimma [28], Ghana [58], 
and Tanzania [40,47]. This might be related to contaminated 
and forceful procedures during resuscitation that might cause 
laceration and easily breakage of the mucous membrane 
of the neonate that creates a conducive route for entering 
pathogens from unsterile equipment. Besides this, the lumen 
of the peripheral airway of the newborn is narrow and 
respiratory secretions are plentiful which could predispose 
the newborn to atelectasis. For the collapse of the lungs, 
performing vigorous procedures is may cause bruises to the 
delicate and fragile mucous membrane of the neonate and 
further serve as an entry point for microbial agents.

The current study also revealed that nasogastric tube 
insertion (NGT) was a neonatal related factor that was 
significantly associated with neonatal sepsis. Neonates 
who were NG tube inserted were > 4 times the high risk for 
developing sepsis compared to those without NG tube [AOR 
= 4.29, 95% CI (2.302-8.004)]. This finding was relatively in 
line with study findings from Northwest Ethiopia [31], Turkey 
[42], and Taiwan [52]. This might be due to the fact that not 
performing procedures aseptically and carefully that that 

From a multivariable analysis, mode of delivery, 
resuscitation at birth, and neonate with NG tube inserted 
were found to be significantly associated with neonatal sepsis 
at P-value < 0.05.

This study showed that mothers who delivered by 
Caesarean section were about two folds more likely to have 
their neonates higher chance of developing neonatal sepsis 
than those delivered by spontaneous vaginal delivery [AOR 
= 2.13, 95% CI (1.090-4.163)]. Similarly, the analysis revealed 
that neonates who had been resuscitated at birth were 
4.5 times more likely to develop sepsis than those without 
resuscitation at birth [AOR = 4.5, 95% CI (2.083-9.707)].

Our study also found that neonates who were NG tube 
inserted were >4 times thehigh risk for developing neonatal 
sepsis compared to those without NG tube [AOR = 4.29, 95% 
CI (2.302-8.004)].

Discussion
The magnitude of neonatal sepsis in the present study 

was found to be 56%. This finding is relatively congruent to 
the study finding in southern Ethiopia (57.5%), Gondar (59%) 
[33], Jimma (52.6%) [28] and Iran (51.8%) [42] and it is lower 
than the study finding in Arbaminch (78.3%) [35], Shashemene 
(77.9%) [34], Sudan (65.8%) [40] and Ghana (78.7%). But the 
present study finding was relatively higher than the study 
finding in Gondar (11.1%) [43], Wolaita Sodo (33.85%) [44], 
Oromia, Arsi (34%) [27], Systemic review and meta-analysis in 
Ethiopia (45%) [45], Black Lion (44.7%) [46], Bahirdar (49.98%) 
[30], Uganda (11%) [39], Tanzania (31.4%, 49.8%) [40,47], 
systemic review and meta-analysis in developing country 
(29.2%) [48], Bangladesh (12%) [49], India (19%) [50], Jordan 
(12%) [51], Taiwan (15.2%) [52] and Srilanka (4.6%) [53]. 
The reason for this difference might be due to difference in 
Socio-demographic characteristic, sample size, study design, 
accessibility of health facility, skilled manpower/personnel, 
advanced equipment/health system, and differences in 
the way neonatal sepsis has been asserted as well as the 
techniques used to operationally define neonatal sepsis could 
be the attributes for the difference.

The current study revealed that 48.4% of neonates born 
to mothers who had ANC Visit developed neonatal sepsis. 
This finding is higher than the studies conducted in Northwest 
parts of Ethiopia in which cases 30.1% and 24.7% of neonates 
developed sepsis [31,54]. Meconium stained amniotic fluid 
(MSAF) is another maternal-related factor that increases 
the likelihood of developing neonatal sepsis. Neonates born 
to women with MSAF are more liable to aspirate it and fill 
smaller airways and alveoli in the lung; this in turn increases 
the multiplication of pathogens that cause sepsis, specifically, 
late onset of neonatal sepsis. The present study indicated 
that about 44% of neonates born to mothers who had MSAF 
developed sepsis. This finding is relatively higher than the 
study finding from the Northwest part of Ethiopia (18.6%) 
and Shashemene town, Oromia region (4.1%) [31,34].

Gestational age is one of the neonatal related factors 
that contribute to developing neonatal sepsis. In the present 
study, 28.2% of neonates with gestational age < 37 and ≥ 
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