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ABSTRACT
Background  Preterm neonatal death is a global burden in 
both developed and developing countries. In Ethiopia, it is 
the first and fourth cause of newborn and under-5 deaths, 
respectively. From 2015 to present, the government of Ethiopia 
showed its effort to improve the survival of neonates, mainly 
preterm births, through the inclusion of high-impact life-
saving neonatal interventions. Despite these efforts, the cause 
of preterm neonatal death is still not reduced as expected. 
Therefore, this study aimed to identify determinants of preterm 
neonatal mortality.
Methods  An institution-based retrospective case–cohort 
study was conducted among a cohort of preterm neonates 
who were born between March 2013 and February 2018. 
A total of 170 cases were considered when the neonates 
died during the retrospective follow-up period, which was 
confirmed by reviewing a medical death certificate. Controls 
were 404 randomly selected charts of neonates who survived 
the neonatal period. Data were collected from patient charts 
using a data extraction tool, entered using EpiData V.3.1 and 
analysed using STATA V.14. Finally, a multivariate logistic 
regression analysis was performed, and goodness of fit of the 
final model was tested using the likelihood ratio test. Statistical 
significance was declared at a p value of ≤0.05.
Results  In this study, the overall incidence rate of mortality 
was 39.1 (95% CI: 33.6 to 45.4) per 1000 neonate-days. 
Maternal diabetes mellitus (adjusted OR (AOR): 2.3 (95% CI: 
1.4 to 3.6)), neonatal sepsis (AOR: 1.6 (95% CI: 1.1 to 2.4)), 
respiratory distress (AOR: 1.5 (95% CI: 1.1 to 2.3)), extreme 
prematurity (AOR: 2.9 (95% CI: 1.61 to 5.11)), low Apgar score 
(AOR: 3.1 (95% CI: 1.79 to 5.05)) and premature rupture of 
membranes (AOR: 2.3 (95% CI: 1.8 to 3.5)) were found to be 
predictors.
Conclusion  In this study, the overall incidence was 
found to be high. Premature rupture of membranes, 
maternal diabetes mellitus, sepsis, respiratory distress, 
extreme prematurity and low Apgar score were found to 
be predictors of neonatal mortality. Therefore, it should be 
better to give special attention to patients with significantly 
associated factors.

BACKGROUND
The neonatal period is the first 4 weeks of a 
child’s life in which changes are very rapid.1 

This period is the most risky time for child 
survival, in which marked physiological tran-
sitions occur in all organ systems, and they 
learn to respond to many forms of external 
stimuli.2 3 Preterm neonates are born before 
the vital organs are well established. There-
fore, they faced a variety of challenges which 
predispose to: feeding difficulty; altered 
body temperature; apnoea and bradycardia; 
complicated nutritional, fluid and electrolyte 
management; sepsis and hypoglycaemia.4

The rate of preterm birth and death varies 
all over the globe. In 2016, more than 15 
million babies were born before 37 weeks of 
gestational age (GA). From this, 60%–85% 
are found in Africa and South Asia, which 
hold the high mortality rate.4 5 This indicates 
that it is a public health problem, particularly 
in developing countries.4 6 7

Globally, there are different policies, strat-
egies, and programmes that work on the 
prevention and reduction of death.8 9 Despite 
this, it remains the leading cause of newborn 
death and the leading cause of under-5 deaths 
in the world.10 The global community has also 

Strengths and limitations of this study

	► Standard data extraction tool which is adopted from 
neonatal intensive care unit guidelines of the Federal 
Ministry of Health of Ethiopia.

	► Long-term follow-up period, which we can draw ob-
servational conclusions.

	► Some variables were not accessible in the medical 
records and, therefore, were not included in this 
study since it is the inherent limitation of the histor-
ical follow-up study.

	► Study participants whose charts were not available 
and charts did not have outcome variables were not 
included in the study, which may underestimate the 
result.
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shown good progress in decreasing under-5 deaths from 
predictors such as pneumonia, diarrhoea and measles. 
However, preterm birth asphyxia and neonatal sepsis 
remain the leading causes of death.11 12 It is also associated 
with intrauterine growth restriction, conditions that lead 
to asphyxia, such as early-onset sepsis, and medical and 
gynaecological problems of the mother, such as multiple 
pregnancies, hypertension and HIV/AIDS.13 14

In Ethiopia, approximately 89 000 deaths per year 
occur in the neonatal period, accounting for 44% of all 
under-5 deaths, and preterm birth is the leading cause of 
death.6 7 12 According to a report by the Federal Ministry 
of Health of Ethiopia and different studies, preterm birth 
is the first cause of neonatal mortality and the fourth 
cause of under-5 mortality.12 14 15 Additionally, determi-
nants are not well recognised in Ethiopia primarily at the 
institutional level or in the study area, but few studies have 
reported causes such as sepsis, asphyxia, preterm birth 
and congenital malformations.6 12 15 16 Most studies in 
Ethiopia also try to investigate the predictors of neonatal 
mortality,6 12 15 16 but little is known about the determi-
nants of preterm neonatal mortality, particularly in this 
study area. Therefore, this study aimed to identify the 
determinants of preterm neonatal mortality in neonatal 
intensive care units (NICUs) of the Black Lion Special-
ized Hospital in Addis Ababa, Ethiopia.

METHODS AND MATERIALS
Study design, area, period, population and eligibility criteria
An institutional-based case–cohort study was conducted 
in the Black Lion Specialized Hospital of Addis Ababa, 
Ethiopia from March to 1 April 2018. Preterm is defined 
as babies born alive before 37 weeks of pregnancy is 
completed.1 The study was conducted in Addis Ababa, 
the capital city of Ethiopia at the Black Lion Specialized 
Hospital. Addis Ababa has 10 subcities in which the city 
lies at an altitude of 7546 ft (2300 m). It has 12 govern-
mental and 9 non-governmental hospitals. The Black 
Lion Specialized Hospital is among the governmental 
hospitals which has 600 beds in medical, gynaecolog-
ical and obstetrics, surgical, paediatrics, emergency and 
outpatient department. It has also seven X-ray, nine 
surgical and three laboratory diagnostic rooms. It offers 
diagnosis and treatment for approximately 370 000–400 
000 patients per year, and there are around 715 nurses 
and 237 physicians. The NICU ward of the hospital is 
able to accommodate a maximum of 60 patients with an 
average of 20–40 patients in daily admission. There are 
on average 5000–6000 annual admissions of neonates 
and 75% of admissions are from referral of different 
birth centres. Many referrals consist of premature and 
low birthweight neonates. An average of 1000 premature 
neonates were admitted to the NICU per year over the 
past 5 years. From a total of 25 000/5-year NICU admis-
sions, premature neonates account 20% (5000) of the 
neonatal admissions per 5 years. The NICU ward of the 
Black Lion Specialized Hospital is able to accommodate a 

maximum of 60 patients with an average of 20–40 patients 
in daily admission (see figure 1).

Populations
All preterm newborns admitted in the Black Lion Special-
ized Hospital including those who come from other facili-
ties by referral were the source population. Preterm births 
admitted in the Black Lion Specialized Hospital that 
fulfilled the inclusion criteria were the study population.

Cases
Cases were considered when preterm neonates died at 
the NICU, which was confirmed by reviewing a medical 
diagnosis in the hospital. Those who were born alive from 
1 January 2013 to 28 February 2018 and died within 28 
days of birth were considered as a case.

Controls
Those preterm neonates (less than 37 weeks) recorded 
as alive during the follow-up time. Either last menstrual 
period or ultrasounds were used to estimate the GA from 
the chart.

Cases and controls were identified through record 
review after physician diagnosis and using prepared clin-
ical checklists.

Eligibility criteria
All preterm babies with card documentation in the 
previous 5 years (from 1 January 2013 to 30 February 
2018) were recruited, while those with incomplete cards 
were excluded. Cases were included when the born alive 
preterm neonate’s chart has date of admission, discharge 
and medical death of physician diagnosis in the hospital. 
Those neonates whose charts had incomplete records 
and were not available at the time of data collection were 
excluded.

Controls
Those preterm neonates (less than 37 weeks) recorded 
as alive during the follow-up time were also included in 
this study.

Sample size determination and sampling procedure
The sample size was determined using the Epi Info 
V.7.0.1 double population proportion exposure differ-
ence formula by considering major determinant vari-
ables (antenatal care (ANC) visit, place of delivery, ANC 
visit frequency and breast feeding within the first hour 
of delivery) from a study performed in North Shoa.17 We 
considered ANC visit as an independent predictor since 
it gives a maximum sample size compared with other 
exposure variables. From that study, the proportion of 
women among controls with ANC visits less than three 
was 49.4%, and among cases with ANC visits less than 
three was 63.9%.17 Finally, by using one to two ratios of 
the case to control (1:2), a 95% level of confidence, with 
a power of 80% and adding a 10% non-response rate, the 
total sample size was 574 (170 cases and 404 controls).
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Sampling technique and procedure
A simple random sampling for cases and controls was used 
separately as follows: there were 5000 preterm neonates 
who were admitted to the NICU in the past 5 years (from 
1 January 2013 to 30 February 2018). Of the preterm 
neonates who were followed in the cohort, 210 died. Of 
those, 170 cases were included using computer-generated 
simple random sampling. The remaining 4790 preterm 
neonates were registered as alive during the follow-up 
period. Of those, 750 were referred to other health insti-
tutions, and 4040 were admitted to the NICU. There-
fore, we selected 404 controls using computer-generated 
simple random sampling.

Variables of the study
Dependent variable
Preterm neonatal death, which was dichotomised as 1 if 
neonates had died and 0 if not.

Independent variable
In the current study, four categorical independent vari-
ables were collected and analysed. These factors were 
sociodemographic factors (neonatal: age at admission, 
GA, sex, weight of neonate, date of NICU admission and 
discharge; maternal: age, residency), gynaecological-
obstetric-related factors (such as having ANC follow-up, 
gravidity, parity, mode of delivery, multiple pregnancies, 

Figure 1  Geographical location of the study area.



4 Aynalem YA, et al. BMJ Open 2022;12:e043509. doi:10.1136/bmjopen-2020-043509

Open access�

premature rupture of membranes (PROM), pre-
eclampsia, abruption placenta, breastfeeding initiation), 
medical disorders of the mother (such as hypertension, 
diabetes mellitus (DM), HIV/AIDS, anaemia), and 
neonatal outcome conditions (such as Apgar score, respi-
ratory distress (RD), sepsis, jaundice, hypothermia, peri-
natal asphyxia (PNA).

Data collection tools and procedures
A questionnaire was prepared by reviewing different 
kinds of literature and other checklists related to risk 
factors of neonatal mortality. Most questions were 
adapted from questionnaires used in other studies to 
investigate risk factors for neonatal sepsis.17–20 Then, the 
designed questionnaires were changed from English to 
Amharic and back to English to check the consistency 
of the questionnaire. Data were collected through 
record review using pretested structured checklists. 
Rechecking on 5% of participants was made each day to 
confirm the reliability of the data collected. Data were 
collected by four trained BSc nurses, and they were 
supervised by one BSc nurse with previous experience 
in data collection.

Data quality control measures
It was assured by designing proper data abstraction tools. 
The checklist was evaluated by experienced researchers. 
The data collection instrument was pretested on 5% of 
the sample size at Yekatit 12 Hospital to avoid informa-
tion contamination. Language clarity, appropriateness of 
data collection tools, estimated time to completion and 
the necessary amendments were considered based on the 
pretest. Intensive training was given concerning the data 
abstraction tool and data collection process for both data 
collectors and supervisors. During the data collection 
time, close supervision and monitoring were performed.

Data processing and analysis
Data were checked for completeness and consistency. 
They were cleaned, coded and entered using EpiData 
V.3.1 and exported to STATA software V.14 for analysis. 
Descriptive statistics were used to describe the study popu-
lation concerning relevant variables. ORs were used to 
assess the strength of the relationship between the inde-
pendent variable and outcome variable. Variables that 
had an association in the bivariate (p<0.25) were entered 
and analysed by a multivariate logistic regression model 
to identify the independent effect of independent vari-
ables on the dependent variable. In the final multivariate 
models, the level of multicollinearity was checked and 
fitted using variance inflation factor and tolerance and 
found within a tolerable range (all variable values >1 and 
<5) and tolerance (all variable values >0.2). Goodness of 
fit and Hosmer-Lemeshow were checked and fitted for 
the data with a p value of 0.23. In a multivariable regres-
sion analysis, a p value less than 0.05 was considered statis-
tically significant.

RESULTS
Sociodemographic characteristics of the mothers and 
neonates
From 574 preterm neonate charts reviewed, 571 (98.6%) 
records met the enrolment criteria. Approximately 299 
(52.36%) of the study participants were male, and the 
majority of the 382 (66.90%) were from urban areas. 
Neonates in the early neonatal period accounted for 
275 (48.2%) of the study participants. The mean age of 
mothers was 28±5.42 years old. The majority of them, 426 
(74.61%), belong to the age group of 20–35 years. The 
mean age of the cohort at the time of admission to the 
NICU was 3±3.72 days. The mean weight was also found 
to be 1837.01±518.94 g (table 1).

Maternal and pregnancy characteristics
Among the total mothers enrolled in the study, 310 
(54.29%) of the mothers had given birth through spon-
taneous vaginal delivery, and 249 (43.61%) of them had 
caesarean section both in cases and controls. A total of 
30.6% of cases and 42.3% of controls were born from 
mothers with pre-eclampsia. Preterm newborns whose 
mothers had a PROM in both the control and case groups 
accounted for 34.1% and 28.9%, respectively. Addition-
ally, 84.2% of cases and 69.4% of controls were born from 
mothers with a full ANC follow-up history. Regarding 
pregnancy-related complications, 76 (13.3%), 56 (9.8%), 
and 45 (7.9%) had HIV/AIDS, gestational DM (GDM) 
and anaemia, respectively (table 2).

Common diagnosis of preterm neonates
The common medical problems identified among 
admitted neonates during the study period were low 
Apgar score (first minute Apgar score less than 7, 437; 
76.5%), hypothermia (391; 68.5%), RD (352; 61.6%) 
and neonatal sepsis (323; 56.6%) in both cases and 
controls. The other common causes of admissions were 

Table 1  Sociodemographic characteristics of premature 
neonates in Black Lion Specialized Hospital, Addis Ababa, 
Ethiopia, 2018

Covariates Category Total (%)

Status

Case (%) Control (%)

Sex Female 272 (47.6) 60 (35.3) 212 (52.9)

Male 299 (52.4) 110 (64.7) 189 (47.1)

GA 26–<28 65 25 (14.7) 100 (24.9)

28–<32 121 60 (35.3) 105 (26.3)

32–<37 281 85 (50) 196 (48.8

Maternal age <20 61 (10.9) 22 (12.9) 39 (9.7)

20–34 426 (74.6) 107 (62.9) 319 (79.6)

>34 84 (14.7) 41 (24.1) 43 (10.7)

Residency Rural 188 (32.9) 92 (54.1) 111 (27.7)

Urban 383 (67.1) 78 (45.9) 291 (72.3)

GA, gestational age.
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jaundice, hypoglycaemia, PNA, congenital heart defect 
and anaemia (table 3).

Incidence of death among premature neonates
Preterm neonates who were admitted to the NICU were 
followed up from 0 to 28 days. The incidence rate of 
preterm neonatal mortality was 39.1 deaths per 1000 
person-days (95% CI: 33.6 to 45.4) with a total follow-up 
of 4354 person-days. The overall median length of stay 
for neonates under the study was 20 days (95% CI: 1.2 to 
26.1).

Determinants of preterm neonatal mortality
The relationship between the variables and the risk of 
mortality was analysed using a logistic regression model. 
The logistic regression model in table  4 shows that 
maternal factors such as age ≥34 years, rural setting, 
having ANC follow-up, multiple pregnancies, PROM, pre-
eclampsia, HIV/AIDS, anaemia, congestive heart failure 
(CHF), oligohydramnios/polyhydramnios and neonatal 
factors such as being male, GA, weight, sepsis, RD, hypo-
glycaemia, jaundice, hypothermia, first minute and fifth 
minute Apgar scores and breastfeed initiation time were 
statistically significant (p<0.05) predictors of neonatal 

mortality in the bivariate analysis. Moreover, to identify 
independent predictors of mortality, a multivariable 
logistic regression analysis was performed for all predic-
tors found to be a significant predictor in the bivariate 
analysis. Nonetheless, PROM, residency, DM, neonatal 
sex, GA, first minute Apgar score, RD and sepsis were 
found to be strong predictors of mortality in the multi-
variate analysis. The odds of preterm neonates’ death 
admitted to the NICU from mothers with DM were 2.3 
times more likely than their counterparts (adjusted OR 
(AOR): 2.9 (95% CI: 1.4 to 3.6)).

The likelihood of death among preterm neonates with 
RD increases by 50% compared with their counterparts 
(AOR: 1.5 (95% CI: 1.03 to 2.3)). Likewise, neonates 
whose first minute Apgar score was less than 7 were three 
times more likely to die than neonates whose first minute 
Apgar score was greater than 7 (AOR: 3.1 (95% CI: 1.8 
to 5.1)).

A preterm neonate’s death who had sepsis at the time 
of admission was also increased by 60% (AOR: 1.6 (95% 
CI: 1.11 to 2.4)). The risk of death was 1.5 times (AOR: 
1.5 (95% CI: 1.2 to 2.1)) higher in patients who were 
male than female (table 4).

DISCUSSION
Preterm birth remains a significant cause of morbidity and 
mortality among preterm neonates and children. This 
study was conducted to identify determinants of preterm 
neonatal mortality in the Black Lion Specialized Hospital. 
At the end of follow-up, the overall incidence of mortality 
was found to be 39.1 deaths per 1000 person-days, which 
exceeds both reports by Ethiopia demographic and 

Table 3  Common medical diagnoses of preterm neonates 
in Black Lion Specialized Hospital, Addis Ababa, Ethiopia, 
2018

Covariant Category Total (%)

Status

Case (%) Control (%)

RD No 219 (38.3) 36 (21.2) 183 (45.6)

Yes 352 (61.6) 134(78) 218 (54.4)

Jaundice No 369 (64.6) 92 (54.1) 277 (69.1)

Yes 202 (35.4) 78 (45.9) 124 (30.9)

1st minute 
Apgar score

<7 437 (76.5) 154 (90.6) 283 (70.5)

>7 134 (23.5) 16 118 (29.5)

Hypothermia No 180 (31.5) 31 (18.2) 149 (37.2)

Yes 391 (68.5) 139 (81.8) 252 (62.8)

Sepsis No 247 (43.3) 44 (25.9) 203 (50.6)

Yes 323 (56.6) 126 (74.1) 198 (49.4)

Hypoglycaemia No 465 (81.4) 121 (71.2) 344 (85.8)

Yes 106 (18.6) 49 (28.8) 57 (14.2)

CHD No 506 (88.6) 146 (85.9) 360 (89.8)

Yes 65 (11.4) 24 (14.1) 41 (10.2)

CHD, congenital heart defect; RD, respiratory distress.

Table 2  Maternal and pregnancy characteristics in Black 
Lion Specialized Hospital, Addis Ababa, Ethiopia, 2018

Covariates Category Total (%)

Status

Case (%)
Control 
(%)

Mode of 
delivery

Caesarean 
section

249 (43.6) 87 (51.2) 162 (40.4)

Spontaneous 310 (54.3) 79 (46.8) 231 (57.6)

Instrumental 12 4 8

Pre-eclampsia Yes 175 (30.6) 72 (42.3) 103 (25.7)

No 396 (69.3) 98 (57.7) 298 (74.3)

Premature 
rupture of 
membranes

Yes 165 (28.9) 58 (34.1) 107 (26.7)

No 406 (71.1) 112 (65.9) 294 (73.3)

ANC follow-up Yes 481 (84.2) 118 (69.4) 363 (90.5)

No 90 (15.8) 52 (30.6) 38 (9.5)

Parity <2 439 (76.9) 125 (73.5) 314 (78.3)

>2 132 (23.1) 45 (26.5) 87 (21.7)

Gravidity <2 375(65) 101 (59.4) 274 (68.3)

>2 196 (34.3) 69 (40.6) 127 (31.7)

Multiple 
pregnancies

Yes 220 (38.5) 82 (48.2) 138 (34.4)

No 351 (61.5) 88 (51.8) 263 (65.6)

HIV/AIDS Reactive 76 (13.3) 35 (20.6) 41 (10.2)

None reactive 495 (86.7) 135 (79.4) 360 (89.8)

 � DM Yes 56 (9.8) 34(20) 22 (5.5)

No 515 (90.2) 136(80) 379 (94.5)

 � Anaemia Yes 45 (7.9) 23 (13.5) 22 (5.5)

No 526 (92.1) 147 (86.5) 379 (94.5)

ANC, antenatal care; DM, diabetes mellitus.
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health survey (EDHS) (29% per 1000 person-days)21 and 
China,22 but lower than a study in Jordan.23 Similarly, 
the current finding is higher than a study conducted in 
Ethiopia, Tigray region.15 This marked that the differ-
ence might be attributed to several factors, such as care 
difference, in which developed countries might be better 
equipped with skilled professionals, support personnel, 
and equipment to perform neonatal resuscitation, and 
evaluate and provide postnatal care of a newborn.

In this study, being male was a significant determinant 
of preterm neonatal mortality. Male neonates were one 
and half times more likely to die (AOR: 1.5 (95% CI: 
1.1 to 2.1)), in agreement with another study conducted 
in the world.24–26 It might be due to the fact that male 
neonates have been reported to have a higher level of 
circulating testosterone than female neonates. This 

difference might be associated with differences in pulmo-
nary biomechanics and vascular development that lead to 
increased respiratory and neurological morbidity among 
preterm male neonates.27

PROM was significantly associated with the risk of 
preterm neonatal death. Explicitly, neonates born from 
women with the duration of labour after rupture of the 
membrane greater than 18 hours were approximately two 
and half times more likely to suffer from death compared 
with those neonates born from women with the duration 
of rupture of the membrane less than 12 hours. This 
finding is comparable with studies conducted in Ethi-
opia26 28 and Kenya.29 30 These findings may be due to the 
fact that the birth canal is populated with aerobic and 
anaerobic pathogens that might cause ascending amni-
otic fluid infection and colonisation of the neonate at 
birth.

Moreover, this study showed that neonatal sepsis was 
one risk factor for mortality. Preterm neonatal mortality 
among neonates with sepsis was two times more likely as 
compared with those who did not have sepsis. This finding 
is supported by a result from developed and developing 
countries.26 31–34 The possible reason might be most of 
the premature neonates were born with PROM. Other 
possible explanations might be immature immunity, 
different procedures and the mode of delivery, which 
might have its contribution.

This argument also justifies the increased odds of 
death among neonates born with RD. Those neonates 
born with RD were nearly one and half times more likely 
to suffer from neonatal death compared with those 
without RD. Consistent results have been recorded in 
our country and other studies.16 34–36 This may be due to 
lung immaturity (lack of adequate surfactant substance 
which prevents collapse of alveoli at the end of expira-
tion) and maternal factors like having DM and PROM, 
which may increase alveolar surface tension. Addition-
ally, premature neonates may be using up their pulmo-
nary reserve and may eventually develop respiratory 
failure.

This study also assesses whether maternal DM has an 
effect on mortality of newborns. This study revealed that 
preterm neonatal mortality among mothers with DM was 
three times more likely compared with those neonates 
born from mothers without DM. This finding is in line 
with the findings from studies conducted in different 
countries.35 37 This might be because premature neonates 
born from women with DM may have abundant glucose 
stored in the form of glycogen and fat but develop hypo-
glycaemia because of hyperinsulinaemia induced by 
maternal and fetal hyperglycaemia.

The current finding also noted that the likelihood of 
preterm neonatal mortality was higher among neonates 
born less than 28 weeks of GA. Neonates born less than 28 
weeks of GA were 1.6 times more likely to die as compared 
with neonates born between 32 and 37 weeks of GA. This 
is supported by a previous study done in different coun-
tries.31 35 36

Table 4  Results of risk of preterm neonatal death in the 
bivariate and multivariate logistic regression analyses in 
Black Lion Specialized Hospital, Addis Ababa, Ethiopia, 
2018

Predictor Category COR (95% CI) AOR (95% CI)

Mother’s age <20 1.5 (0.9 to 2.4) 1.1 (0.67 to 1.9)

20–34 1

≥34 1.7(1.2 to 2.4)* 0.9 (0.6 to 1.3)

Sex Female 1

Male 1.7 (1.2 to 2.3)** 1.5 (1.1 to 2.1)*

Multiple
pregnancies

Yes 1.6(1.1 to 2.1)* 1.1 (0.9 to 1.6)

No 1

PROM Yes 1.5 (1.1 to 2.0)* 2.3 (1.8 to 3.5)**

No 1

Pre-eclampsia Yes 1.6 (1.2 to 2.2)** 0.9 (0.6 to 1.2)

No 1

HIV/AIDS Reactive 1.9 (1.3 to 2.7)** 1.5 (0.9 to 2.5)

None 
reactive

1

DM Yes 2.4 (1.6 to 3.5)** 2.9(1.4 to 3.6)**

No 1

RD Yes 2.3(1.6 to 3.4)** 1.5 (1.0 to 2.3)**

No 1

Sepsis Yes 2.2 (1.5 to 3.1)*** 1.6 (1.1 to 2.4)**

No 1

Hypoglycaemia Yes 1.6 (1.2 to 2.3)** 0.7 (0.5 to 1.1)

No 1

GA 26–28 6.3 (3.9 to 10.2)*** 2.8 (1.6 to 5.1)***

28–32 1.9 (1.4 to 2.7)*** 0.9 (0.6 to 1.4)

32–37 1

1st minute 
Apgar score

<7 3.2 (1.9 to 5.4)* 3.1 (1.9 to 5.0)*

≥7 1

*Significant (p<0.05), **significant (p<0.01), ***significant (p<0.001).
AOR, adjusted OR; COR, crude OR; DM, diabetes mellitus; GA, 
gestational age; PROM, premature rupture of membranes; RD, 
respiratory distress.
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Another determinant factor was the first minute Apgar 
score less than 7. The odds of preterm neonatal mortality 
were three times higher in neonates with first minute 
Apgar score less than 7 compared with neonates with 
greater than 7. This finding was supported by studies 
conducted in Ethiopia31 36 38 and other countries.34 35 
This might be because of delays in the identification of 
newborn complications, poor management and lack of 
postnatal care in our study setting. Therefore, this study 
implies that professionals working in NICUs could be 
motivated towards care to reduce neonatal mortality 
including effective ANC to reduce maternal GDM. 
Administration of antibiotics in the peripartum period 
should be emphasised to reduce PROM and administra-
tion of corticosteroids to reduce RD before reaching the 
NICU. The current finding has the following limitations: 
first, selection bias may have been introduced during 
secondary data collection because patients with incom-
plete records were excluded. Second, since the data were 
collected from secondary source, some important predic-
tors such as socioeconomic factors like nutritional status 
of mother, educational level and birth interval might be 
missed.

Conclusion
In the current study, the overall incidence rate was 
found to be high. The multivariate logistic regression 
analysis showed that the main determinants of preterm 
neonatal mortality were found to be male sex, maternal 
DM, PROM, neonatal sepsis, RD, GA less than 28 weeks, 
and low first minute and fifth minute Apgar scores. 
Therefore, it would be important to give due attention 
for preterm neonates diagnosed with sepsis and RD, 
with GA less than 28 weeks, and with low first minute 
and fifth minute Apgar scores; and strengthen screening 
of GDM.
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