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Original Research Article

Background

Globally, neonatal death accounted for 41.6% of under 5 
deaths by the year 2013, the majority of it in developing 
countries.1 Data from Ethiopian demographic and health 
survey 2019 indicated, the neonatal mortality rate was 
30 deaths per 1000 live births.2 From study done in 
southwest Ethiopia 2014, birth asphyxia (47.5%), neo-
natal infections (34.3%), and prematurity (11.1%) were 
the leading causes of death in neonates.3

Neonatal sepsis contributes significantly to mor-
bidity and mortality, contributing about 26% to annual 
neonatal deaths. In which about 99% of deaths occur 
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Abstract
Background. Neonatal sepsis is the cause of substantial morbidity and mortality, mostly affecting the developing 
countries including Ethiopia. Previously conducted studies also highlighted the high prevalence of neonatal sepsis in 
Ethiopia. Therefore, this study was aimed at assessing the determinants of neonatal sepsis in the central Ethiopia. 
Method. Institution based un-matched case control study was conducted among 192 cases (neonates with sepsis) 
and 384 controls (without sepsis) in public hospitals in Central Ethiopia. The data were collected through face-
to-face interview using structured questionnaire and extraction from maternal and neonatal charts. Binary logistic 
regression (bi-variable and multi-variable) model was fitted. Adjusted odds ratio with respect to 95% confidence 
interval was employed for the strength and directions of the association. Results. Younger maternal-age; 30 to 
34 years (AOR = 0.41, 95%CI: 0.19-0.85) and 25 to 29 years (AOR = 0.38, 95%CI: 0.17-0.84), not having antenatal 
care (ANC) follow-ups (AOR = 1.89, 95%CI: 1.02-3.49), place of delivery; home (AOR = 12.6, 95%CI: 5.32-29.82) 
and health center (AOR = 2.74, 95%CI: 1.7, 4.41), prolonged duration of labor (AOR = 1.90, 95%CI: 1.22, 2.96), 
prolonged rupture of membrane 12 to 17 hours (AOR = 3.26, 95%CI: 1.46, 7.26) and ≥18 hours (AOR = 5.18, 95%CI: 
1.98, 13.55) were maternal related determinants of neonatal sepsis. Whereas, prematurity (AOR = 2.74, 95%CI: 
1.73, 4.36), being resuscitated (AOR = 1.93, 95%CI: 1.22, 3.06) and not having meconium aspiration syndrome 
(AOR = 2.55, 95%CI: 1.34, 4.83) were identified as neonatal related determinants of neonatal sepsis. Conclusion. 
Younger maternal age, not having antenatal care follow-up, home, and health center delivery, prolonged duration of 
labor, prolonged duration of rupture of membrane, prematurity, had resuscitation, and neonates without meconium 
aspiration syndrome were found to be determinants of neonatal sepsis. Therefore, the concerned stakeholders 
should consider those identified determinants during an intervention for improvement of neonatal health.
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in low and middle-income countries.4,5 Bacterial, fun-
gal or viral, group B streptococcus and Escherichia 
coli are the most commonly involved organisms, espe-
cially in early-onset neonatal sepsis.4,6 The prevalence 
of neonatal sepsis in Ethiopia varies from 17% to 
78%.7

Home delivery, premature rupture of membranes 
(PROM), prolonged labor, primiparity, bleeding disor-
ders, not crying immediately at birth, and have received 
resuscitation were factors associated with neonatal 
sepsis.8-15 Additionally, preterm delivery (gestational 
age <37 weeks), low birth weight.9,13,14,17-20 intrapar-
tum fever, APGAR score at fifth minute14,15,20 and a 
history of maternal urinary tract infection or sexually 
transmitted infection,12,13 birth asphyxia,13,19 neonates 
aged <7 days and receiving oxygen via face mask21,22 
were also risk factors for neonatal sepsis. Furthermore, 
older maternal age, multiple per digital vaginal exami-
nation, delayed breastfeeding after an hour of birth22 
and ANC follow up15 are reported by different studies 
to be determinants for neonatal sepsis globally.

Clean delivery service, hygienic intrapartum, tetanus 
toxoid vaccination, detection, and treatment of syphilis, 
asymptomatic bacteriuria, pre-eclampsia, malaria (inter-
mittent presumptive treatment), skilled maternal emer-
gency obstetric care and immediate, emergency neonatal 
care for sick neonates with emphasis to low birth and 
preterm newborns could decrease the neonatal mortality 
attributed by neonatal infection by 20% to 50%.23

Ethiopia is among the countries aiming to reduce 
neonatal mortality to at least 12 per 1000 live births by 
the year 2030.24 Despite of the tremendous efforts to 
scale up maternal and neonatal care, the neonatal mor-
tality rate in Ethiopia remains high, increasing from 
29% in 2016 to 30% in 2019 Ethiopian demographic 
and health survey2 and the prevalence of neonatal sep-
sis and its contribution to neonatal mortality and mor-
bidity remains high.7 Although there are few studies 
previously conducted on neonatal sepsis in Ethiopia, 
most of them were cross sectional, which are weak to 
actually identify the real risk factors. Studies on deter-
minants of neonatal sepsis were limited in Ethiopia and 
no study was conducted in the study area. Additionally, 
most of those previously conducted studies were only 
limited to a single study setting or institution, but the 
current study addressed larger study setting, including 
all level of health facilities from primary hospital to ter-
tiary level. Hence, there is a need to carry out a research 
to wholly understand what factors determine the neona-
tal sepsis, and as a result to improve the health of neo-
nates. Therefore, this study aimed to assess the 
determinants of neonatal sepsis in hospitals of West 
Shewa Zone, Central Ethiopia.

Materials and Methods

Study Design, Area, and Period

An institutional based unmatched case-control study was 
conducted among neonates admitted to hospitals with 
their index mothers in the west Shewa zone, central 
Ethiopia from February 2nd to July 30th, 2020. The west 
Shewa zone is located in the Oromia Regional State to 
the west of Addis Ababa the capital city of Ethiopia. 
Ambo the capital of the west Shewa zone is located 
114 km from Addis Ababa. The total population of the 
west Shewa zone is 2 661 188 of which 1 317 288 are 
male and 1 343 900 are females. The zone has 8 hospitals 
and 90 health centers providing maternal and child health 
care services. Eight hospitals namely Ambo general hos-
pital, Ambo University referral hospital, Gedo Hospital, 
Guder Hospital, Gindeberet Hospital, Inchinni Hospital, 
Bako Hospital, and Jeldu Hospital were currently provid-
ing Neonatal Intensive Care Units (NICUs) services in 
the west Shewa zone (West Shewa zonal Health Office).

Source and Study Population

All neonates who were admitted to hospitals with their 
mothers in a west Shewa zone were the source popula-
tion. All neonates who were admitted to hospital in the 
west Shewa zone along with their mothers, and who 
were selected randomly were the study population. 
Cases (Neonatal with sepsis) were all neonates who 
were diagnosed as having neonatal sepsis by physician 
and admitted to hospitals in the west Shewa zone. 
Controls were all neonates who were admitted to hospi-
tals in the west Shewa zone with other non-sepsis clini-
cal diagnosis (without neonatal sepsis). Neonates with 
whom their mothers were deceased or abandoned neo-
nates were excluded from the study.

Sample Size and Sampling Technique

Sample size was calculated by using Epi info version 
7.2.4.0 software by using double population proportion 
formula for unmatched case control study with the 
assumptions of: 95% 2-sided confidence level (CI), 
Power of 80%, 2:1 ratio of controls to cases, and 35.4% 
of low birth weight neonates among the controls exposed 
and odds ratio of 1.68 from the case-control study con-
ducted at Jinka General hospital southern Ethiopia.13 The 
final calculated sample size was 576 (192 cases and 384 
controls).

The study participants were proportionally allocated 
to all hospitals providing NICUs services in the west 
Shewa zone considering their last 3 months neonatal 
admission. All cases (neonates with neonatal sepsis) 
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admitted to hospitals during data collection period were 
included in the study. Every 2 controls (neonates with-
out sepsis) admitted to hospitals after each case were 
included as controls.

Measurements

Cases (Neonatal sepsis): “The established Integrated 
Management of Neonatal and Childhood Illness (IMNCI) 
clinical features, includes the presence of 2 or more of 
persistent fever (≥37.5°C) or persistent hypothermia 
(≤35.5°C) for more than 1 hour, fast breathing (≥60 
breath per minute), severe chest in drawing, grunting, not 
feeding well, movement only when stimulated, bulged 
fontanel, convulsion, lethargic, or unconsciousness along 
with ≥2 of the hematological criteria such as total leuko-
cyte count (<4000 or >12 000 cells/mm3), absolute neu-
trophil count (<1500 cells/mm3 or >7500 cells/mm3), 
platelet count (<150 or >450 cells/mm3), and random 
blood sugar (<40 mg/dl or >125 mg/dl) were used to 
diagnose neonatal sepsis cases.”

Control: Neonates admitted to Hospitals with non-
sepsis clinical diagnosis with their mother.

Data Collection Tools, Procedure, and Quality 
Control

The English version questionnaire was initially prepared 
by reviewing different related literatures conducted previ-
ously9,12 and then translated to Afan Oromo and back to 
English by language experts to check consistency. The 
questionnaire had contained socio-demographic charac-
teristics, past medical, and obstetric history, current 
obstetric history (prenatal, intrapartum, and immediate 
post-partum) and neonatal related factors. Data was col-
lected through face-to-face interview by using a struc-
tured pre-tested Afan Oromo version questionnaire from 
mothers and using a data extraction checklist for the dif-
ferent clinical observations from both mothers and neona-
tal medical records. Data was collected by 8 trained BSc 
Nurses and supervised by 4 MSc graduated supervisors.

Data quality was assured during collection, coding, 
entry, and analysis. Two-day training was given for the 
data collectors and supervisors before actual data collec-
tion. The collected data were reviewed and checked for 
consistency, clarity; completeness, and accuracy 
throughout the data collection process by data collectors 
and supervisors. Furthermore, the pretest was done 
among 5% of the sample at Wolliso Hospital and the 
result was used to modify the tool.

Data Processing and Analysis

Both bivariate and multivariable logistic regressions were 
performed to identify significant predictors. The case and 

control groups were compared based on socio-economic 
and demographic characteristics, obstetrics, and neonatal 
characteristics. Those variables with P < .2 in bivariate 
analysis were considered for multivariable logistic regres-
sion analysis. Hosmer and Lemeshow goodness of fit test 
was used to check model fitness before running the final 
model which is 0.82. Finally, screened variables were fit-
ted to the multivariable logistic regression model through 
a backward stepwise method to reduce the effects of the 
cofounders and to identify the independent effects of each 
variable on the outcome variable. Finally, adjusted odds 
ratios with 95% confidence interval were employed to 
declare strength, directions of the association of the pre-
dictors of the neonatal sepsis and P-value of <.05 was 
used to declare statistical significance.

Ethical Approval and Informed Consent

The study was conducted in accordance with the World 
Medical Association Declaration of Helsinki. Ethical 
clearance was obtained from an Institutional Review 
Board (IRB) of the College of Medicine and Health 
Sciences, Ambo University with reference number of 
AU-CMHS/RCS/018/2012. A support letter was submit-
ted to each hospital. Written informed consent was 
obtained from mothers before the data collection process 
proceeded. During the data collection process, the data 
collectors had informed each study participant about the 
objective and anticipated benefits of the research project 
and the study participants were also informed of their full 
right to refuse, withdraw, or completely reject part or all 
of their parts in the study. Data was collected anony-
mously and kept in lock with the investigators.

Results

Sociodemographic Characteristics

In this study a total of 544 mothers with their index child 
had completely responded, making the response rate of 
94.4% (188 cases and 356 controls). The mean age of 
respondents was 26.5 years with a standard deviation of 
5 years. More than one-third 76 (40.4%) of cases were in 
the age group of 18 to 24 years and 137 (38.5%) of con-
trols were in the age group of 25 to 29 years. The major-
ity of cases 113 (60.1%) were from rural and 185 (52.0%) 
of controls were from urban residence. One-third 62 
(33.0%) of cases and 115 (32.3%) of controls had no for-
mal education. About 84 (44.7%) of cases and 127 
(35.7%) of controls were farmers (Table 1).

Obstetric Related Factors

The mean and median number of parity among mothers 
was 2 with standard deviations of 2.12. More than one 
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third 74 (39.4%) of cases and 178 (50.0%) of controls 
had gave birth to 2 to 4 children. More than four-fifth of 
mothers, 155 (82.4%) cases and 318 (89.3%) controls 
had ANC follow-ups for the index child. Only few moth-
ers, 17 (9.0%) of cases and 33 (9.3%) controls 

had experienced obstetric complications during the 
pregnancy of the index child. More than half 104 
(55.3%) of cases and 283 (79.5%) of controls were born 
in hospital. Nearly four-fifth 149 (79.3) of the case and 
239 (67.1) of control index children were born 

Table 1. Socio-Demographic Characteristics of Parents of Neonates Admitted to Hospitals in West Shewa Zone, Central 
Ethiopia, 2020 (Ncontrols = 356, Ncases = 188).

Variables Control = 356 (%) Case = 188 (%)

Mothers age in years
 18-24 109 (30.6) 76 (40.4)
 25-29 137 (38.5) 55 (29.3)
 30-34 79 (22.2) 34 (18.1)
 ≥35 31 (8.7) 23 (12.2)
Residence
 Rural 171 (48.0) 113 (60.1)
 Urban 185 (52.0) 75 (39.9)
Marital status
 Married 345 (96.9) 184 (97.9)
 Others* 11 (3.1) 4 (2.1)
Religion
 Orthodox 136 (38.2) 55 (29.3)
 Muslims 23 (6.5) 14 (7.4)
 Protestant 194 (54.5) 115 (61.2)
 Others** 3 (0.8) 4 (2.1)
Ethnicity
 Oromo 332 (93.3) 179 (95.2)
 Amhara and Gurage 24 (6.7) 9 (4.8)
Mothers educational status
 No formal education 115 (32.3) 62 (33.0)
 Primary education (1-8) 98 (27.5) 52 (27.7)
 Secondary education (9-12) 65 (18.3) 40 (21.3)
 Collage and above 78 (21.9) 34 (18.1)
Fathers educational status
 No formal education 88 (24.7) 38 (20.2)
 Primary education (1-8) 70 (19.7) 57 (30.3)
 Secondary education (9-12) 90 (25.3) 45 (23.9)
 Collage and above 108 (30.3) 48 (25.5)
Mothers occupation
 Government employee 46 (12.9) 23 (12.2)
 Private employee 225 (63.2) 98 (52.1)
 Farmers 85 (23.9) 67 (35.6)
Fathers occupation
 Government employee 94 (26.4) 37 (19.7)
 Private employee 110 (30.9) 55 (29.2)
 Farmer 127 (35.7) 84 (44.7)
 Other*** 25 (7.0) 12 (6.4)
Family average monthly income
 ≤1000 101 (28.4) 81 (43.1)
 1001-2000 69 (19.4) 38 (20.2)
 2001-4000 95 (26.7) 32 (17.0)
 4001+ 91 (25.6) 37 (19.7)

*Single, divorced, widowed.
**Wakefata, catholic.
***Student, daily laborer.
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spontaneously. More than four-fifth of cases 160 
(85.1%) and 324 (91.0%) of controls were singleton 
birth (Table 2).

Neonatal Related Factors

More than four-fifth 161 (85.6%) of cases and nearly all 
338 (94.9%) of controls were admitted within 7 days of 

age. More than one third 72 (38.3%) of cases and nearly 
one-fifth 61 (17.1%) of controls were preterm. More 
than a third 67 (35.6%) of cases and 97 (27.2%) of con-
trols were resuscitated after birth. One-fourth 56 (29.8%) 
of cases and 94 (26.4%) of controls had normal 1st min-
ute APGAR score. More than one-fifth 55 (29.3%) of 
cases and nearly one-sixth 60 (16.9%) of controls had 
hypothermia during admission (Table 3).

Table 2. Obstetric Related Factors of Cases and Controls Admitted to Hospitals in West Shewa Zone, Central Ethiopia, 
2020 (Ncontrols = 356, Ncases = 188).

Variables Control = 356(%) Case = 188(%)

Parity
 Primi-para 145 (40.7) 75 (39.9)
 2-4 178 (50.0) 74 (39.4)
 ≥5 33 (9.3) 39 (20.7)
Birth interval
 Primi-para 145 (40.7) 75 (39.9)
 Within 24 months 158 (44.4) 80 (42.6)
 Greater than 24 months 53 (14.9) 33 (17.6)
Had ANC
 Yes 318 (89.3) 155 (82.4)
 No 38 (10.7) 33 (17.6)
Gestational age at first ANC
 Early booking 184 (51.7) 106 (56.4)
 Late booking 134 (37.6) 49 (26.1)
 Has no ANC follow-ups 38 (10.7) 33 (17.6)
HIV status
 Positive 33 (9.3) 7 (3.7)
 Negative 199 (55.9) 119 (63.3)
 Unknown 124 (34.8) 62 (33.0)
Medical disorders during current pregnancy
 Yes 52 (14.6) 24 (12.8)
 No 304 (85.4) 164 (87.2)
Obstetric complications on current pregnancy
 Yes 33 (9.3) 17 (9.0)
 No 323 (90.7) 171 (91.0)
Place of delivery
 Home 11 (3.1) 25 (13.3)
 Health center 62 (17.4) 59 (31.4)
 Hospital 283 (79.5) 104 (55.3)
Mode of delivery
 Spontaneous vaginal delivery 239 (67.1) 149 (79.3)
 Assisted vaginal delivery 8 (5.1) 5 (2.7)
 Cesarean section 99 (27.8) 34 (18.1)
Labor onset
 Spontaneous 318 (89.3) 168 (89.4)
 Induced 38 (10.7) 20 (10.6)
Number of births
 Single 324 (91.0) 160 (85.1)
 Multiple 32 (9.0) 28 (14.9)
Foul smelling liquor
 Yes 32 (9.0) 21 (11.2)
 No 324 (91.0) 167 (88.8)
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Determinants of Neonatal Sepsis among 
Neonates Admitted to Hospitals

In multi variable logistic regression analysis, maternal 
age, antenatal care follow-up, place of delivery, dura-
tion of labor, duration of rupture of membrane, prema-
turity, resuscitation, and neonates with meconium 
aspiration syndrome were found to be determinants of 
neonatal sepsis among neonates admitted to hospitals in 
the study area.

Mothers age was found to be a determinant of the 
neonatal sepsis in which those neonates whose mothers 
were 30 to 34 and 25 to 29 years of age were 62% and 
59% less likely to develop sepsis than who were older 
(AOR = 0.41, 95%CI: 0.19, 0.85) and (AOR = 0.38, 
95%CI: 0.17, 0.84), respectively.

Having antenatal care follow-up and places of deliv-
ery were found to be a determinant of neonatal sepsis in 
the study area. The odds of having neonates with sepsis 
were almost twice among those mothers who had no 
ANC follow-up compared with their counterparts 
(AOR = 1.89, 95%CI: 1.02, 3.49). The odds of having 
neonatal sepsis were 12 and almost 3 times more likely 
among those mothers who delivered at home and health 
center compared with those who gave birth at hospitals 
(AOR = 12.6, 95%CI: 5.32, 29.82) and (AOR = 2.74, 
95%CI: 1.7, 4.41), respectively.

Neonates who were born after 12 hours or more on 
labor were almost twice more likely to have neonatal 
sepsis than those with shorter duration (AOR = 1.90, 
95%CI: 1.22, 2.96). The odds of having neonatal sepsis 
were 3 and 5 times higher among neonates who were 

Table 3. Neonatal Related Factors of Cases and Controls Admitted to Hospitals in West Shewa Zone, Central Ethiopia, 
2020, (Ncontrols = 356, Ncases = 188).

Variables Control = 356 (%) Case = 188 (%)

Age of neonates
 Within 7 days 338 (94.9) 161 (85.6)
 7-28 days 18 (5.1) 27 (14.4)
Cried at birth
 Yes 248 (69.7) 151 (80.3)
 No 108 (30.3) 37 (19.7)
Prematurity
 No 295 (82.9) 116 (61.7)
 Yes 61 (17.1) 72 (38.3)
Had perinatal asphyxia
 No 263 (73.9) 165 (87.8)
 Yes 93 (26.1) 23 (12.2)
Had hypothermia
 No 296(83.1) 133 (70.7)
 Yes 60(16.9) 55 (29.3)
Suctioning
 Yes 229 (64.3) 68 (36.2)
 No 127 (35.7) 120 (63.8)
Resuscitation
 Yes 97 (27.2) 67 (35.6)
 No 259 (72.8) 121 (64.4)
Breast feeding within 1 hour
 Yes 152 (42.7) 97 (51.6)
 No 204 (57.3) 91 (48.4)
Birth weight
 <2500 g 139 (39.0) 77 (41.0)
 ≥2500 g 217 (61.0) 111 (59.0)
One-minute APGAR score
 <7 262 (73.6) 132 (70.2)
 ≥7 94 (26.4) 56 (29.8)
Fifth-minute APGAR score
 <7 132 (37.1) 66 (35.1)
 ≥7 224 (62.9) 122 (64.9)
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born after 12 to 17 hours and greater than or equal to 
18 hours of rupture of membrane compared to those who 
were born within 12 hours of rupture of membrane 
(AOR = 3.26, 95%CI: 1.46, 7.26) and (AOR = 5.18, 
95%CI: 1.98, 13.55), respectively.

Neonates with prematurity were 2.7 times more 
likely to develop neonatal sepsis than those who were 
not (AOR = 2.74, 95%CI: 1.73, 4.36). The odds of hav-
ing neonatal sepsis was almost twice among those neo-
nates who had been resuscitated than their counterparts 

Table 4. Determinants of Neonatal Sepsis among Neonates Admitted to Hospitals in West Shewa Zone, Central Ethiopia, 
2020, (Ncontrols = 356, Ncases = 188).

Variables Cases (%) Control (%) COR (95% CI) AOR (95% CI)

Mothers age
 18-24 76 (40.4) 109 (30.6) 0.94 (0.509-1.73) 0.99 (0.49-2.03)
 25-29 55 (29.3) 137 (38.5) 0.54 (0.29-1.009) 0.41 (0.19-0.85)*
 30-34 34 (18.1) 79 (22.2) 0.58 (0.29-1.13) 0.38 (0.17-0.84)*
 ≥35 23 (12.2) 31 (8.7) 1 1
Mothers occupation
 Government employee 23 (12.2) 46 (12.9) 1  
 Private employees 98 (52.1) 225 (63.2) 0.87 (0.50-1.51)  
 Farmers 67 (35.6) 85 (23.9) 1.57 (0.87-2.85)  
Residence
 Urban 113 (60.1) 171 (48.0) 1  
 Rural 75 (39.9) 185 (52.0) 1.63 (1.13-2.33)  
Had antenatal care follow-ups
 Yes 155 (82.4) 318 (89.3) 1 1
 No 33 (17.6) 38 (10.7) 1.78 (1.076-2.95) 1.89 (1.02,3.49)*
Place of delivery
 Home 25 (13.3) 11 (3.1) 6.18 (2.93-13.01) 12.6 (5.32,29.82)**
 Health Center 59 (31.4) 62 (17.4) 2.58 (1.69-3.94) 2.74 (1.7,4.41)**
 Hospital 104 (55.3) 283 (79.5) 1 1
Number of pregnancy
 Single 160 (85.1) 324 (91.0) 1  
 Twin 28 (14.9) 32 (9.0) 1.77 (1.03-3.045)  
Labor duration
 <12 hours 70 (37.2) 165 (46.3) 1 1
 ≥12 hours 118 (62.8) 191 (53.7) 1.45 (1.014-2.09) 1.90 (1.22,2.96)*
Duration of rupture of membrane
 <12 hours 150 (79.8) 332 (93.3) 1 1
 12-17 hours 19 (10.1) 15 (4.2) 2.80 (1.38-5.66) 3.26 (1.46,7.26)*
 ≥18 hours 19 (10.1) 9 (2.5) 4.67 (2.06-10.56) 5.18 (1.98,13.55)**
Mode of delivery
 SVD 149 (79.3) 239 (67.1) 1.81 (1.169-2.81)  
 Assisted vaginal delivery 5 (2.7) 18 (5.1) 0.80 (0.27-2.34)  
 Cesarean section 34 (18.1) 99 (27.8) 1  
Admitted with prematurity
 Yes 116 (61.7) 295 (82.9 3.0 (2.006-4.49) 2.74 (1.73, 4.36)**
 No 72(38.3) 61(17.1) 1 1
Resuscitated after birth
 Yes 97 (27.2) 67 (35.6) 1.47 (1.012-2.15) 1.93 (1.22, 3.06)*
 No 259 (72.8) 121 (64.4) 1 1
Neonate had Meconium aspiration syndrome
 Yes 173 (92.0) 272 (76.4) 1
 No 15 (8.0) 84 (23.6) 3.56 (1.99-6.37) 2.55 (1.34, 4.83)*

Abbreviations: COR: crude odds ration; AOR: adjusted odds ratio.
*P < .005.
**P < .001.



8 Global Pediatric Health

(AOR = 1.93, 95%CI: 1.22, 3.06). The odds of having 
neonatal sepsis was lower among neonates who were 
admitted with meconium aspiration syndrome than 
those who were not (AOR = 2.55, 95%CI: 1.34, 4.83) 
(Table 4).

Discussion

Neonatal sepsis is the cause of substantial morbidity and 
mortality, especially in developing countries. Therefore, 
to improve neonatal health and survival it is of para-
mount importance to assess the predictors of this prob-
lem. This study assessed the determinants of neonatal 
sepsis.

According to the current study, neonates born to 30 to 
34 and 25 to 29 years of age mothers were 62% and 59% 
less likely to develop sepsis than those who were born to 
older mothers. This is consistent with study done in 
Wolaita Sodo Town, Southern Ethiopia.22 This might be 
due to the likely exposure to infectious diseases, bacte-
rial colonization from their obstetric and gynecologic 
history, which tend to increase in older women that 
might expose neonates to sepsis.4

This study also reported the odds of neonatal sepsis 
to be almost twice among those mothers who had no 
ANC follow-up compared with their counterparts. This 
is in line with the study done in Northwest Ethiopia.15 
This might be due to those mothers who had ANC fol-
low up had a chance to be screened for infections, early 
detection and treatment of maternal health problems and 
getting vaccinated for preventable diseases during preg-
nancy which eventually help to decrease the neonatal 
infection.23

According to the present study the odds of having 
neonatal sepsis were 12 times higher among mothers 
who delivered at home when compared with those who 
gave birth at hospitals. This is in agreement with the 
study done in Ghana10 and systematic review done in 
East Africa.8 This might be due to clean delivery prac-
tices, hand washing, and postnatal care practices are 
effective in reducing its prevalence and neonatal mortal-
ity from sepsis and tetanus, which is essentially lacking 
in home birth without the presence of a skilled birth 
attendant.25,26 Similarly, the odds of neonatal sepsis were 
almost 3 times higher among mothers who delivered at 
health center when compared with those who gave birth 
at hospitals. This is consistent with the study done in 
Mekelle City, Northern Ethiopia.12 This could be because 
health care workers in government hospitals were likely 
to adhere to infection prevention practices27 which in 
turn decrease the possibility of neonatal infection.

Furthermore, neonates who were born after 12 hours 
or more of labor had the odds of neonatal sepsis almost 

twice higher than those with shorter duration of labor. 
This is consistent with systematic review done in East 
Africa,8 and study done in Southern Ethiopia.14 This 
could be explained by the fact the longer labor allows 
the colonization and the ascension of the infection caus-
ing microorganisms to the uterine cavity exposing the 
fetus to sepsis.28

The odds of having neonatal sepsis were 3 and 5 
times higher among neonates who were born after 12 to 
17 hours and greater than or equal to 18 hours of rupture 
of membrane compared to those who were born within 
12 hours of rupture of membrane, respectively. This is in 
accordance with the studies done in Karachi, Pakistan,11 
East Africa,8 Ghana,10 Northwest Ethiopia,9,15 Mekelle 
City, North Ethiopia12 Jinka, Southern Ethiopia,13 and 
Arbaminch, southern Ethiopia.14 Protecting the fetus 
from infection is one function of the membranes, rup-
tured membranes means the protection is gone and 
infection causing microorganisms are allowed to ascend 
from the vaginal tract.26 Additionally, infectious, inflam-
matory, maternal uterine, and vascular disease and 
immunological diseases have been proposed to contrib-
ute to premature rupture of membrane which in turn 
reflect the risk of infection on the neonates.11

According to the present study neonates with prema-
turity had the odds of developing neonatal sepsis 2.7 
times higher than those who were not. This is consistent 
with studies done in India,18 Ghana20 Northwest, 
Ethiopia,9 Southern Ethiopia,14 and systematic review 
and meta-analysis in Ethiopia.17 Immune dysfunction 
and an absence of trans-placentally acquired maternal 
immunoglobulin-G antibodies in premature infants 
might increase risk of infection.4 Additionally, preterm 
infants often require prolonged intravenous access, 
endotracheal intubation, or other invasive procedures 
that provide a portal of entry or impair barrier and clear-
ance mechanisms, placing them at increased risk for 
hospital-acquired infections.4

Moreover, the odds of having neonatal sepsis was 
almost twice among those neonates who had been resus-
citated than their counterparts. This is in line with the 
studies done in the northwest part of Ethiopia9 and Dar 
Es Salaam, Tanzania.16 This might be due to the infec-
tion prevention practices during the procedure, introduc-
ing microbes to the respiratory system of the neonates.25 
Furthermore, the physical bruises during the resuscita-
tion might help as an entry point for microbes.4

The odds of having neonatal sepsis was lower among 
neonates who were admitted with meconium aspiration 
syndrome than those who were not. This might be 
explained by the fact that those neonates with meconium 
aspiration syndrome (MAS) were most of the time 
admitted in the neonatal intensive care units receiving 
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closer care and follow-up which helps improve neonates 
health and survival.29 Additionally, the ministry of health 
protocol here in Ethiopia recommends empirically treat-
ment of all neonates with MAS with antibiotics, which 
might prevent the risk of developing sepsis from those 
neonates.30

Limitation and Strengths of the Study

As a limitation this study is lacking generalizability for 
the entire population, since the data for the current study 
were collected from those neonates admitted to hospi-
tals. Addressing a larger number of different level hospi-
tals is one of the strengths of this study.

Conclusions

In the current study older maternal age, not having ante-
natal care follow-up, home and health center delivery, 
prolonged duration of labor, prolonged duration of rup-
ture of membrane, prematurity, had resuscitation and 
neonates with no meconium aspiration syndrome were 
found to be determinants of neonatal sepsis among neo-
nates admitted to hospitals in the study area.

Therefore, the concerned stakeholders should work 
on increasing ANC follow for all mothers, make all births 
attended by skilled care providers, maintaining the intra-
partum infection prevention practices at health centers 
and during resuscitation, and consider antibiotic prophy-
laxis for those neonates born to mothers with prolonged 
labor and rupture of membrane as an intervention for 
reduction of neonatal morbidities and mortalities.
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