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Abstract

Background: Ethiopia is a Sub-Saharan country that has made significant improvements in maternal mortality and
under-five mortality over the past 15 years. However, the nation continues to have one of the highest rates of
perinatal mortality in the entire world with current estimates at 33 deaths per 1000 live births.

Methods: This case-control study was conducted between October 2016 and May 2017 at Tikur Anbessa Hospital
and Gandhi Memorial Hospital. All women who had a stillbirth or early neonatal death (i.e. death within 7 days)
during this period willing to participate were included as cases. A systematic random sample of women delivering
at the hospital were approached for recruitment as controls to generate a 2:1 ratio of controls to cases. Data on risk
factors were retrieved from medical records including delivery records, and treatment charts. Statistical differences
in background and social characteristics of cases and controls were determined by t-test and chi-squared (or fisher's
exact test) for quantitative and categorical variables respectively. Binary logistic regression analysis was completed
to determine any associations between risk factors and stillbirth/early neonatal death.

Results: During the study period, 366 women delivering at the hospitals were enrolled as cases and 711 women
delivering at the hospitals were enrolled as controls. Records from both hospitals indicated that the estimated
stillbirth and neonatal mortality rates were 30.7 per 1000. Neonatal causes (43.4%) were the most common,
followed by antepartum (32.5%) and intrapartum (24.5%). Risk factors for stillbirths and early neonatal death were
low maternal education (@OR 1.747, 95%C| 1.098-2.780), previous stillbirth (@OR 9.447, 95%Cl| 6.245-14.289), previous
preterm birth (@OR 3.620, 95%Cl 2.363-5.546), and previous child with congenital abnormality (@OR 2.190, 95%
1.228-3.905), and antepartum hemorrhage during pregnancy (@OR 3.273, 95% 1.523-7.031).

Conclusion: Antepartum hemorrhaging is the only risk factor in our study amenable for direct intervention. Efforts
should be maximized to improve patient education and antenatal and obstetric services. Moreover, the most
significant cause of mortality was asphyxia-related causes. It is imperative that obstetric capacity in rehabilitation
services are strengthened and for further studies to investigate the high burden of asphyxia at these tertiary
hospitals to better tailor interventions.
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Background

With more than 5 million perinatal mortality occurring
worldwide annually, ending preventable perinatal mor-
tality by 2030 is an essential target of the third Sustain-
able Development Goal [1]. Perinatal mortality is
defined by the World Health Organization as the num-
ber of fetal deaths past 28 (or 22) completed weeks of
pregnancy (i.e. stillbirth) plus the number of deaths
among live-born children up to 7 completed days of life
(i.e. early neonatal death) [2]. The rate of mortality dur-
ing the perinatal period is higher than in any other
period of an individual’s life. Moreover, perinatal mortal-
ity is a significant indicator of the health status of a na-
tion as it reflects maternal conditions during pregnancy,
intrapartum conditions, and quality of delivery care.

More than 95% of perinatal mortality occur in devel-
oping countries with South Asia and Sub-Saharan Africa
(SSA) bearing the largest burden [3]. The perinatal mor-
tality rate of Sub-Saharan Africa is estimated to be
nearly 34.7 per 1000 births. Ethiopia is a Sub-Saharan
country that made significant improvements in maternal
mortality and under-five mortality over the past 15 years.
However, perinatal mortality continues to be a major
obstacle and the country continues to have one of the
highest rates of perinatal mortality in the entire world
with current estimates at 33 deaths per 1000 live births
[4]. Despite offering universal obstetric services, includ-
ing prenatal care, the nation has faced systematic obsta-
cles such as shortages and inadequacies in staff,
ambulatory transportation, and equipment. Rural and
cultural stigma against utilizing certain maternal health
services also serve as obstacles. Moreover, some facilities
in Ethiopia continue to charge user fees for maternal
health services and such facilities can offer better ser-
vices and amenities [5]. Thus, despite sustained efforts
to address these issues, several obstacles continue to pre-
vent declines in stillbirth rates.

There is limited data on perinatal mortality and risk
factors of perinatal mortality in Ethiopia. The majority
of research efforts are at the national level and thus,
there is minimal data in literature on local contexts. It is
critical to examine local contexts as well since national
data may overlook important regional or local patterns.
There are however a few studies focused on determi-
nants of perinatal mortality in local contexts. A perinatal
mortality audit at Jimma hospital during the decade of
1990 found that the majority of perinatal mortality were
due to mechanical factors related to the peripartum pe-
riods [6]. The study identified obstructed labor with and
without ruptured uterus to be the single most significant
cause of perinatal mortality and attributed to 37.4% of
cases. Other cases identified were hypertensive disorders
(6.7%), lethal congenital anomalies (1.4%), antepartum
hemorrhage (2.1%), prematurity (7.2%) and unknown
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(28.9%). A prospective longitudinal study was conducted
in northwest Ethiopia and found that previous stillbirth,
twin birth, not receiving tetanus toxoid vaccine during
pregnancy, short birth interval of less than 24 months,
maternal illiteracy, and mother running own business
were significant predictors of perinatal mortality [7]. An
unmatched case-control study at three hospitals of Addis
Ababa, Ethiopia found that birth weight, lack of prenatal
care, and history of past perinatal loss were significant
factors for perinatal mortality [8]. A recent retrospective
cross-sectional study examined the relationship between
socioeconomic and demographic variables and perinatal
mortality in the Tigray region of Ethiopia [9]. Overall,
the prevalence of experiencing perinatal mortality was
6.2% in the Tigray region and the study identified sex of
child, previous birth intervals, availability of waste facil-
ities, wealth index, birth type, mother’s age, parity, place
of residence, mother’s occupation and source of drinking
water as factors significantly associated with perinatal
mortality. Lastly, a case-control study in Southwest
Ethiopia found that being primipara, previous history of
perinatal mortality, and obstetric complication during
labor significantly increased perinatal mortality [10].
Thus, while there is some literature on perinatal mortal-
ity rates and risk factors of perinatal mortality, a far
greater amount is necessary in order to formulate inter-
ventions and policies to improve the current situation of
maternal and child health.

This study strives to help fill the gaps in literature on
risk factors of perinatal mortality at a local context.
Moreover, the study specifically utilizes two large tertiary
referral hospitals. The outcomes of this study can be uti-
lized at both regional and national levels to help influ-
ence policy and future health interventions. This study
can also serve to help other researchers who further
analyze these topics.

Methods

Study design

This study was an unmatched case-control design con-
ducted between October 2016 and May 2017 at Tikur
Anbessa Hospital (TAH) and Gandhi Memorial Hospital
(GMH). For this study, women with live births during
the study period who were willing to participate were
randomly selected as controls. Women with antepartum,
intrapartum, and early neonatal death (i.e. death within
7 days) willing to participate were selected as cases. Neo-
nates who were born at the hospital but died at home
after discharge were excluded from this study. This was
due to difficulties with follow-up as many patients are
transported from regional and district hospitals and do
not seek continuity of care at these tertiary hospitals.
Neonates delivered outside the hospitals and referred to
the neonatology ward at the hospital were excluded from
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this study. A total of 1077 participants were recruited
during the study period: 711 controls and 366 cases for
approximately a 2:1 ratio for controls to cases.

Study setting

The study was conducted in the labor wards of two
government-funded tertiary hospitals: Tikur Anbessa
Hospital (TAH) and Gandhi Memorial Hospital (GMH).
Both hospitals serve as teaching hospitals that provide a
range of obstetric and gynecological services and accept
a large number of referrals from Addis Ababa and the
surrounding districts. Thus, both hospitals experience a
higher rate of delivery than those in their surrounding
areas. Women with high-risk pregnancies may be admit-
ted to the maternity ward before labor for planned deliv-
ery. After delivery, neonates who need special care are
transferred to the neonatology wards at the Neonatal In-
tensive Care Unit.

Participants

All women with stillbirth or early neonatal death occur-
ring at Tikur Anbessa Hospital and Gandhi Memorial
Hospital during the study period willing to participate
were included as cases. For every woman with stillbirth
or early neonatal death, two randomly selected women
with live births willing to participate were included as
controls. Controls were selected from the general patient
population at each hospital immediately after delivery. If
for some reason a patient initially selected as a control
then experienced early neonatal death, it was recategor-
ized as a case.

Data collection

For data collection, a recruiting team composed of mid-
wives was created under the guidance of the principal
investigator. Nine midwives from the labor ward in TAH
and GMH were trained as recruiters and data collectors
for the study. At least one of these recruiters were
assigned to each shift at their respective hospitals. The
entire obstetrics and gynecology staff at both hospitals
were given presentations on the study at morning meet-
ings. Recruiters were introduced to the staffs as leaders
of recruitment. The majority of deliveries at the tertiary
hospitals are conducted by resident OBGYNs with as-
sistance of nurses and midwives. If a stillbirth or early
neonatal death occurred, the recruiter on that shift was
consulted. Mothers with stillbirth and early neonatal
death were given a mourning period followed by a coun-
seling session. After a careful mental, emotional, and
physical stability assessment, a recruiter would approach
the mother for the interest and consent of the study.
Additionally, the recruiters randomly selected women
with live births for the control population and
approached them for consent after delivery before
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discharge. Study controls were selected by a random sys-
tematic sampling technique from a list of women who
delivered at the hospitals each day The recruiter was
given an envelope with randomly generated allocations
from a staff member. Following a delivery, the allocation
from the envelope would determine if that mother
would be approached for recruitment. Recruitment oc-
curred during business hours of the hospital. Once ran-
domly selected, the control patients were approached by
the recruiter. Data for the study were collected using a
pre-designed data collection form by trained nurse
assistants.

For both case and control participants, data on poten-
tial risk factors were retrieved from medical records in-
cluding health passports, delivery records, and treatment
charts shortly before discharge. The midwives asked for
clarification of any incomplete data from the health care
worker in charge of the case or the mother herself.
Questions were asked of mothers only after they had
proper time to mourn, received counseling, and were in
a stable emotional, mental, and physical state. Specific-
ally, interview questions regarding the maternal demo-
graphics, exposures, and prior obstetric history were
asked from the mother. Interview questions regarding
delivery, complications, and cause of death for cases
were obtained from the physicians and other midwives
who were involved in the care of that patient.

Study instruments
Data were collected utilizing a data capture sheet com-
posed of three sections. Section 1 captured data on
demographic information, prior obstetric history, ante-
natal care, and complications of current pregnancy and
labor. Section 2 captured data on stillbirth and early
neonatal cases. All available information from laboratory
tests, other investigations, and autopsies are also re-
corded in this section. If the cause of mortality was un-
known, an autopsy was requested only if consent was
received from the mother. The purpose of section 2 was
to utilize all available information to assign a standard
primary cause of mortality to each case based on the
Wigglesworth Classification. Section 3 captured data on
participants with multiple pregnancies and/or deliveries.
A verbal autopsy instrument modified from the World
Health Organization (WHO) instrument for the evalu-
ation of stillbirth and early neonatal death was used [11,
12]. Modifications included adjustments for cultural sen-
sitivity and exclusion of irrelevant questions. The final
questionnaire was composed of different sections for
basic information about the deceased neonate and still-
birth and included both narrative and close-ended ques-
tions. The instrument was translated into Ambharic
language and then re-translated in English to ensure
content recording and validity. Pretesting of the
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instrument was performed to identify potential issues
during instrument administration and to drive possible
solutions. A senior midwife conducted a verbal autopsy
at the hospital. The health care provider who attended
the birth did not participate in the interview for the ver-
bal autopsy.

Study variable definitions
The following variable definitions were utilized in this
study:

— Live birth: the complete expulsion or extraction
from the mother of a product of human conception,
irrespective of duration of pregnancy, which shows
any evidence of life (ie. Heartbeats, umbilical cord
pulsations, breathing, or voluntary muscle
movement), regardless of whether the umbilical
cord has been cut or the placenta is attached

— Stillbirth: a baby born with no signs of life at or after
28 weeks of gestation

— Antepartum Stillbirth: the death of the fetus before
initiation of labor after 28 weeks of gestation as
diagnosed by the attending physician

— Intrapartum Stillbirth: the death of the fetus after
initiation of labor after 28 weeks of gestation as
diagnosed by the attending physician

— Early neonatal death: A neonate that born in the
hospital but dies before the seventh postnatal day

— Perinatal Mortality: the sum of infant deaths that
occur at less than 7 days of age and fetal deaths with
a gestational age of 28 weeks or more

Ethical clearance

Ethical clearance was obtained from the Research and
Publication Committee (RPC) of the Department of
Gynecology and Obstetrics and Institutional Review
Board of the College of Health Sciences, Addis Ababa
University (Record# 008/2016). Permission was also ob-
tained from the study facilities to collect data. Participa-
tion in the study was completely voluntary and informed
consent was acquired from every participant before par-
ticipation. While this study involved women and new-
borns which are considered vulnerable populations,
several efforts were made in the study design to protect
their emotional and mental well-being regarding this
sensitive topic. Anonymity and confidentiality of patient
personal information were protected through several
mechanisms.

Classification of stillbirth and early neonatal death

Stillbirth and early neonatal death was classified accord-
ing to the method described by Wigglesworth et al,
which was utilized to identify a single underlying cause
of mortality [13, 14]. While in most cases, there are
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several contributing factors of mortality, the Wiggles-
worth Extended Classification places events that oc-
curred first in the hierarchy for the cause of mortality
than those occurring later. Available health records and
verbal autopsies of cases were reviewed separately by
two midwife data collectors. Each was assigned a pri-
mary cause of mortality based on the Wigglesworth clas-
sification system. If there was a consensus between the
two midwife-data collectors, the cause of mortality was
assigned as such. However, if there was a discrepancy,
the principal investigator was consulted and reviewed
the case to assign the final cause of mortality. Initially,
the study had intended to categorize stillbirths as fresh
or macerated; however, much of the data on this was
unavailable or undocumented by the midwife recruiters
so it was therefore left out of the analysis.

Statistical analysis

IBM SPSS Statistics Version 26 was utilized for statistical
analysis. A comparison of demographic and obstetric
characteristics for the case and control population was
done using Pearson’s chi-squared and fisher’s exact test
for categorical variables. Comparisons of the mean for
quantitative variables between the two populations were
done using a t-test with equal variance not assumed.
Univariate logistic regression analysis was performed to
test the association between variables and stillbirth. For
those variables that showed a significant association in
the univariate analysis, multivariate logistic regression
was created to adjust for confounders. The variables in-
vestigated in the multivariate model were education,
marital status, blood type, parity, previous stillbirth,
previous preterm birth, previous child with congenital
abnormalities, antenatal care for current pregnancy,
hypertensive disorder during pregnancy, antepartum
hemorrhage during pregnancy, PROM during preg-
nancy, method of delivery, and multiple births. Blood
type was included as a variable because some studies
have demonstrated an association between blood type
and bleeding status, specifically postpartum hemorrhage
[15, 16]. A data replacement method for missing vari-
ables was not utilized because missing data composed
less than 5% per variable.

Results

During the study period, there were 11,916 deliveries
total in both tertiary hospitals. A total of 1077 women
were enrolled in the study; 711 women were enrolled as
controls and 366 were enrolled as cases. Demographic
and social characteristics of both the case and control
populations were compared (Table 1). The mean mater-
nal age for the control and case populations was 26.80
and 27.23, respectively. The demographic characteristics
of age, religion, residence, and occupation were not
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Table 1 Social and demographic characteristics of cases and
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Table 3 Causes of Stillbirth at Tikur Anbessa Hospital and

controls Gandhi Memorial Hospital
Variable Controls Cases p-value  Cause of Mortality Total
N=711 N =366 N =366

Maternal Age in Years 2680 +/— 442 2723 +/- 487 006 n (%)
Religion 056 Congenital Anomaly 59 (16.1)
Orthodox 480 (675) 244 (66.7) Unexplained Antepartum Fetal Mortality 38 (10.4)
Catholic 15210 8(22) Mortality from Intrapartum Asphyxia, Anoxia, Trauma 148 (40.4)
Protestant 54 (76) 27 (7.4) Immaturity/ Prematurity 33 (9.0)
Muslim 161 (226) 83 (227) Sepsis 1027
Other 100) 4010 Other Fetal-Related Causes 7(1.9)

Residence 042 Cord-Related Cause 28(7.7)
Urban 629 (885) 327 (89.3) Placenta-Related Cause 3(0.8)
Rural 82 (115) 39 (107) Uterus-Related Cause 4(1.1)

Occupation 006 Preeclampsia/Eclampsia 24 (6.6)
Housewife 391 (55.0) 201 (549) Undlassified 1263
government-employed 123 (17.3) 59 (16.1)
Private-Employed 132 (186) 70 (19.1) risk of stillbirth and early neonatal death was still in-
Merchant 56 (7.9) 26 (7.1) creased among women with lower maternal education,
Student 6 08) 5014 parity, previous stillbirth, previous preterm birth, previ-
Other 3 04) 514 ous child with congenital abnormality, and antepartum

statistically significantly different between cases and con-
trols. Cases were sub-classified as antepartum, intrapar-
tum, and early neonatal death (Table 2).

Based on verbal autopsy and available health records,
the cause of mortality attributed to each case was classi-
fied via the Wigglesworth classification (Table 3). The
highest cause of mortality was related to intrapartum
asphyxia, anoxia, or trauma, followed by congenital
anomalies, umbilical cord-related complications, and
preeclampsia, respectively.

Univariate logistic regression analysis demonstrated
that the following risk factors were significant predictors
of stillbirth or early neonatal death: lower maternal edu-
cation, marital status, blood type, parity, previous still
birth, previous preterm birth, ever had child with
congenital abnormalities, antenatal care for current
pregnancy, hypertensive disorder during pregnancy,
antepartum hemorrhage in pregnancy, PROM during
pregnancy, method of delivery, multiple birth (Table 4).
Multivariate logistic regression was conducted to adjust
for interactions of variables (Table 5). In this analysis,

Table 2 Cases Sub-classification based on time of mortality
Total, n (%)

Case Classification

Antepartum 119 (32.5)
Intrapartum 75 (24.5)
Early neonatal 159 (434)
Unknown 13 (3.6)

hemorrhage during pregnancy.

Discussion

During our study period of October 2016 to May 2017,
the overall perinatal mortality rate was 30.1 per 1000 live
births between both tertiary hospitals. According to the
EDHS report, the overall national stillbirth and early
neonatal death rate was 46 per 1000 live births [1]. Our
study rate is lower than the WHO estimate of 58 per
1000 births in East African countries [2]. This rate is
also lower than the rates of stillbirth and early neonatal
death in Southern Ethiopia and Nigeria, which were 85
per 1000 live births and 53.9 per 1000 live births, re-
spectively [17, 18]. This discrepancy could be due to the
fact that both Tikur Anbessa and Gandhi Memorial hos-
pitals are located in Addis Ababa, the nation’s capital.
Thus, while patients transferred to a tertiary referral
center are often more severely ill, there are more physi-
cians, technologies, transportation, and amenities located
in Addis Ababa than any other region of the country.
Also, the local population of Addis Ababa who utilize
the services of GMH and TAH are high in socio-
economic status that populations of the surrounding,
rural regions. Moreover, the study was unable to include
early neonatal death that did not occur at the hospital.
Therefore, our documented study perinatal mortality
may be falsely low for that reason.

Regarding demographic characteristics, we found that
the risk for stillbirth and early neonatal death was higher
among women who had lower maternal education and
higher parity in multivariate analysis. Of note, the risk is
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Table 4 Univariate logistic regression analysis for the likelihood of Stillbirth

Variable Crude OR 95% Cl p-value
Education 0.01
No Education 1.72 1.03-2.87
Some Education (Primary-Secondary) 1.82 1.26-2.62
Higher Education/Vocational Ref

Marriage Status

Currently Married Ref
Not Currently Married 2.19 1.20-3.98 0.01
Employment
Employed Ref
Unemployed 1.06 0.82-1.37 0.65
Age
<35 Ref
235 1.23 0.78-1.93 0.15
Income Quintile 0.20
Poorest 1.11 0.72-1.71
Poorer 1.25 0.83-1.89
Middle 0.78 051-1.20
Rich 0.82 052-1.31
Richest Ref
BMI 0.53
Normal Ref
Low 1.28 0.53-3.03
High 087 0.64-1.18
Blood Type 0.04
Type A 141 1.03-1.92
Type B 0.89 0.63-1.26
Type AB 142 0.85-2.38
Type O Ref
Parity < 001
0 Ref
1-5 0.24 0.06-0.96
6 or more 1.83 0.28-12.07

Previous Still Birth

No Ref

Yes 10.02 7.01-14.34 <001
Previous Preterm Birth

No Ref

Yes 4.59 332-6.34 <001
Ever Had Child with Congenital Abnormalities

No Ref

Yes 244 1.58-3.77 <001
Antenatal Care for Current Pregnancy 0.02

No ANC 1.96 0.85-4.48

1-2 visits 1.79 1.09-2.93
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Table 4 Univariate logistic regression analysis for the likelihood of Stillbirth (Continued)

Variable Crude OR 95% Cl p-value

3 or more visits Ref
HIV

No Ref

Yes 1.76 0.78-3.97 0.17
Hypertensive Disorder during Pregnancy

No Ref

Yes 1.73 1.26-2.37 <0.01
Antepartum Hemorrhage in Pregnancy

No Ref

Yes 4.76 245-9.07 <0.01
Intrauterine Growth Restriction in Pregnancy

No Ref

Yes 1.66 0.86-3.19 0.13
PROM during Pregnancy

No Ref

Yes 0.62 0.40-0.95 0.03
Other Complications in Pregnancy

No Ref

Yes 1.88 0.85-4.17 0.12
Method of Delivery 0.02

SVD Ref

Cesarean section 0.81 0.56-1.11

Other 0.36 0.17-0.77
Multiple Birth

No Ref

Yes 270 1.66-4.38 <001
Sex of Baby

Male 0.95 0.73-1.23 0.68

Female Ref

only marginal for maternal education (p,0.048). High
parity and low socio-economic status associations to
stillbirth and early neonatal death have been reported by
several other studies from developing countries, includ-
ing Ghana and Brazil [19, 20]. We found obstetric fac-
tors to have the highest odds ratio associations with
stillbirth and early neonatal death. This included previ-
ous stillbirth, previous preterm birth, and antepartum
hemorrhage during pregnancy, and a previous child with
congenital abnormalities. Studies done in Ethiopia and
Zambia have similarly shown that prior preterm birth
was an important risk factor associated with stillbirth
and early neonatal death [21, 22]. We found that con-
genital anomalies accounted for 16.1% of stillbirth and
early neonatal death in our study. This is similar to other
reports that congenital anomalies account for 2.1-33.3%

of stillbirths [23]. Similar results were reported in Nepal,
where 18% of stillbirths were due to congenital anomal-
ies in a study that examined medical records [24]. Fi-
nally, we found that antepartum hemorrhage during
pregnancy was strongly associated as a cause of stillbirth
in this study (aOR 3.273, 95% 1.523-7.031). A study in-
volving 495 stillbirths in multiple West African countries
showed a strong association between vaginal bleeding in
late pregnancy and intrapartum bleeding with stillbirth
outcomes [25].

Antepartum hemorrhage and preterm birth are the
only risk factors amenable to direct intervention. A re-
cent criteria-based audit for antenatal hemorrhage in a
university hospital in eastern Ethiopia identified deficien-
cies in clinical documentation, clinical monitoring, lim-
ited resources for blood transfusion, as well as delays in
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Variable Adjust OR 95% ClI p-value
Education 0.05
No Education 1.29
Some Education (Primary-Secondary) 1.75 0.66-2.56 045
Higher Education/Vocational Ref 1.10-2.78 0.02
Marriage Status 0.39
Currently Married Ref
Not Currently Married 142 0.64-3.12
Blood Type 0.18
Type A 1.38 0.93-2.04
Type B 093 0.60-1.44
Type AB 157 0.83-2.96
Type O Ref
Parity 0.01
0-1 Ref
2-5 0.14 0.01-1.90
6 or more 1.1 0.06-2.48
Previous Still Birth <001
No Ref
Yes 945 6.26-14.29
Previous Preterm Birth <001
No Ref
Yes 362 2.36-5.55
Ever Had Child withCongenital Abnormalities 0.01
No Ref
Yes 219 1.23-391
Antenatal Care for Current Pregnancy 0.90
No ANC Ref
1-2 visits 1.301 043-3.96
3 or more Visits 0.99 0.52-1.89
Hypertensive Disorder during Pregnancy 061
No Ref
Yes 112 0.73-1.71
Antepartum Hemorrhage in Pregnancy <001
No Ref
Yes 327 1.52-7.03
PROM during Pregnancy 0.56
No Ref
Yes 0.85 0.50-1.45
Method of Delivery 061
SVD Ref
Cesarean section 0.86 0.58-1.28
Other 071 0.29-1.73
Multiple Birth 0.08
No Ref
Yes 1.77 0.95-331
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management to be preliminary contributing factors [26].
Therefore, audits of the quality of care in GMH and
TAH tertiary health facilities is essential to establish spe-
cific standards of care. Such standards might include a
check-list criteria system for antepartum hemorrhage in-
cluding vital sign monitoring, IV line set up, fluid ad-
ministration, typing and crossing, and management of
fluids. Moreover, emergency kits containing all essential
supplies and relevant medications for emergent antepar-
tum hemorrhage may also be a useful intervention for
limited resource allocation. While interventions for pre-
term birth are still evolving, there is strong evidence sug-
gesting that the use of low-dose aspirin as a potential
intervention. In a large trail, daily low dose aspirin re-
duced the risk of preterm birth (before 37 weeks) by 11%
and early preterm birth (before 34 weeks) by 25% among
first time mothers [27]. Due to the low cost and safety of
aspirin, it could easily be utilized and integrated into di-
verse settings, include low-resource settings globally.

While our study found antenatal care to be significant
in univariate analysis, it was not a significant risk factor
in multivariate analysis. While some studies in develop-
ing countries have found this to be a significant risk fac-
tor, others have not [28]. This may be due to expanded
access to antenatal services that the country has priori-
tized in recent years or more likely due limitations of
the study. Antenatal care was stratified into categories of
none, 1-2 visits, and 3+ visits which may have affected
its final statistical outcome. Moreover, the demographic
characteristics of age, religion, residence, and occupation
were not statistically significant in multivariate analysis,
although several other studies have found demographic
characteristics to be significant risk factors, particularly
those of maternal age [1].

We also found that the majority (40.4%) of stillbirth
and early neonatal death in our study were due to as-
phyxia, anoxia, or trauma. This is in contrast to a few
previous studies done in Ethiopia that found that the
majority of stillbirth and early neonatal death were pri-
marily due to mechanical factors such as obstructed
labor, uterine rupture, and malpresentation [17, 22, 26].
These previous studies found that nearly three-fourths
of the cases were at term and the birth weight for more
than half of the cases was in the normal range because
the causative factor was mechanical-related. However,
other studies have found that Sub-Saharan Africa con-
tributes disproportionately to the global asphyxia mor-
tality burden and accounts for 46% of morality [28, 29].
A regional survey documented that only 2-12% of labor
room birth attendants have newborn resuscitation know-
ledge and only 8-22% of surveyed facilities had appro-
priate resuscitation equipment [28, 30]. However, there
is an overall lack of understanding and investigation of
asphyxia in these settings; often, even the definitive
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diagnosis of asphyxia is based on poor crying and low
APGAR scores which have low predictive values [28,
31]. Lastly, functional multidisciplinary rehabilitative
care teams are required for tertiary prevention of as-
phyxia. While developing countries have ample re-
sources of this nature, SSA countries have rehabilitative
care team worker densities below 0.01 [28, 32]. It may
be useful for future researchers to investigate asphyxia
as a cause of perinatal mortality in tertiary health centers
in Ethiopia. Undoubtedly, strengthening obstetric cap-
acity in rehabilitative service provision is essential
Moreover, further investigation on local asphyxia burden
is imperative to create more specific and sustainable
interventions.

There are several limitations to this study. The most
significant limitation of this study is the exclusion of ne-
onates who were born at the hospital but died at home
after discharge. This was due to the inability to follow-
up as many patients are transported from regional and
district hospitals and do not seek continuity of care at
these tertiary hospitals. Furthermore, causes of stillbirth
versus causes of early neonatal death were not analyzed
separately during this study and must be investigated in
further studies to identify any differences. Moreover, the
causes of stillbirth were assigned based on the clinical
assessment of the providing physician. Fetal autopsies
would have provided a more accurate cause of mortality
data. Furthermore, there were deficiencies in methods of
assessment for certain causes of mortality, including pla-
cental examination and genetic analyses. Additionally,
due to financial and time constraints of the midwife re-
cruiters and data collectors, the study was unable to
continue for an entire year and an exact 2:1 ratio for
controls to cases was unable to be met.

At with other case-control study designs, our study
only demonstrates associations between risk factors and
not necessarily causal relationships. Further research
must be done to explore the causative relationship
between such risk factors and perinatal mortality.

Conclusion

Based on our study, efforts should be maximized to im-
prove patient education, prenatal, antenatal, and obstet-
ric services, particularly for women who have a history
of obstetric complications identified as risk factors.
Antepartum hemorrhaging is the only risk factor in our
study amenable for direct intervention. Moreover, the
most significant direct cause of mortality was asphyxia-
related causes. Thus, efforts should be made to improve
overall emergency obstetric care to improve pregnancy
outcomes and to build obstetric capacity in rehabilita-
tion services. Further studies are necessary to establish
the causes of stillbirth and early neonatal death in this
patient population. It is imperative that further studies
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investigate the high burden of asphyxia at these tertiary
hospitals and SSA as a region. Lastly, assessments of
psychological variables and their impact on subsequent
pregnancy must also be considered in future studies.
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