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Abstract
Background: Ethiopia is a Sub-Saharan country that has made signi�cant improvements in maternal
mortality and under-�ve mortality over the past 15 years. However, perinatal mortality continues to be a
major obstacle. 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 (TAH) and Gandhi Memorial Hospital (GMH). All women who had a stillbirth or early neonatal
mortality during this period willing to participate were included as cases. A systematic random sample of
women delivering at the hospital was approached for recruitment as controls to generate a 2:1 ratio of
controls to cases. Data on potential risk factors were retrieved from medical records including health
passports, 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 �sher'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 mortality.

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. During the study period, records from both
hospitals indicated that the estimated stillbirth and neonatal mortality rates were30.7 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 mortality were low maternal education (aOR 1.747, 95%CI 1.098-
2.780), high parity (aOR 1.114, 95%CI .058- 2.484), previous stillbirth (aOR 9.447, 95%CI 6.245-14.289),
previous preterm birth (aOR 3.620, 95%CI 2.363-5.546), and previous child with congenital abnormality
(aOR 2.190, 95% 1.228-3.905), and antepartum hemorrhage during pregnancy (aOR 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, particularly for women who have a history of obstetric complications identi�ed as risk factors.
Moreover, the most signi�cant 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.

Background
With more than 5 million perinatal deaths occurring worldwide annually, ending preventable perinatal
mortality by 2030 is an essential target of the third Sustainable Development Goal [1]. Perinatal mortality
is de�ned by the World Health Organization as the number 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 [2]. The rate of mortality during the perinatal period is higher than in any other period of an
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individual’s life. Moreover, perinatal mortality is a signi�cant indicator of the health status of a nation as
it re�ects maternal conditions during pregnancy, intrapartum conditions, and quality of delivery care.

More than 95% of perinatal mortality occurs in developing countries with South Asia and Sub-Saharan
Africa (SSA) bearing the largest burden [3]. The perinatal mortality rate of Sub-Saharan Africa is
estimated to be nearly 34.7 per 1000 births. Ethiopia is a Sub-Saharan country that made signi�cant
improvements in maternal mortality and under-�ve 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, including prenatal care, the nation has faced systematic obstacles
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 services and amenities [5]. Thus, despite sustained efforts to address these issues, several
obstacles continue to prevent 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 the literature on local
contexts. It is critical to examine local contexts as well since national data may overlook important
regional or local patterns. There is however few studies focused on determinants 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 periods [6]. The
study identi�ed obstructed labor with and without a ruptured uterus to be the single most signi�cant
cause of perinatal mortality and attributed to 37.4% of cases. Other causes identi�ed were hypertensive
disorders (6.7%), lethal congenital anomalies (1.4 %), antepartum hemorrhage (2.1 %), prematurity (7.2
%), and unknown (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 fewer than 24 months, maternal illiteracy, and mother running own business were signi�cant
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 signi�cant
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 identi�ed sex of a child, previous birth intervals, availability of waste facilities, wealth index,
birth type, mother's age, parity, and place of residence, mother's occupation and source of drinking water
as factors signi�cantly 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 signi�cantly increased perinatal mortality [10]. Thus, while there is some literature on
perinatal mortality rates and risk factors of perinatal mortality, a far greater amount is necessary to
formulate interventions and policies to improve the current situation of maternal and child health.



Page 4/18

This study strives to help �ll the gaps in the literature on risk factors of perinatal mortality in a local
context. Moreover, the study speci�cally utilizes two large tertiary referral hospitals. The outcomes of this
study can be utilized at both regional and national levels to help in�uence 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 conducted 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 mortality willing to participate were selected as cases.
Neonates who were born at the hospital but died at home after discharge were excluded from this study.
This was due to di�culties 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 this study. A total of
1077 participants were recruited during the study period: 366 cases and 711 controls. Unfortunately, due
to �nancial and time constraints of the midwife recruiters 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.

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 admitted to the maternity ward
before labor for planned delivery. After delivery, neonates who need special care are transferred to the
neonatology wards at the Neonatal Intensive Care Unit.

Participants

All women with stillbirth or early neonatal mortality occurring 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 mortality, 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 control then
experienced early neonatal mortality, it was re-categorized as a control.

Data Collection
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For data collection, a recruiting team composed of midwives 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 recruiter midwives was 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 meetings. Recruiter midwives were introduced to the staff as
leaders of recruitment. The majority of deliveries at the tertiary hospitals are conducted by resident
OBGYNs with the assistance of nurses and midwives. If a stillbirth or early neonatal mortality occurred,
the recruiter midwife on that shift was consulted. Mothers with stillbirth and early neonatal mortality were
given a mourning period followed by a counseling session. After a careful mental, emotional, and
physical stability assessment, a midwife-recruiter would approach the mother for the interest and consent
of the study. Additionally, the midwife recruiters randomly selected women with live births for the control
population and approached them for consent after delivery before discharge. Study controls were
selected by a random systematic sampling technique from a list of women who delivered at the hospitals
each day. Once randomly selected, the control patients were approached by the midwife 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 potential risk factors were retrieved from medical records
including health passports, delivery records, and treatment charts shortly before discharge. The midwives
asked for clari�cation 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.

Study Instruments

Data were collected utilizing a data capture sheet composed of three sections. Section 1 captured data
on demographic information, prior obstetric history, antenatal 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 recorded in this section. If
the cause of mortality was unknown, 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 Classi�cation. Section 3 captured data on
participants with multiple pregnancies and/or deliveries.

A verbal autopsy instrument modi�ed from the World Health Organization (WHO) instrument for the
evaluation of stillbirth and early neonatal mortality was used [11, 12]. Modi�cations included
adjustments for cultural sensitivity and exclusion of irrelevant questions. The �nal questionnaire was
composed of different sections for basic information about the deceased neonate and stillbirth and
included both narrative and close-ended questions. The instrument was translated into Amharic language
and then re-translated in English to ensure content recording and validity. Pretesting of the instrument
was performed to identify potential issues during instrument administration and to drive possible



Page 6/18

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 verbal autopsy.

Study Variable De�nitions

The following variable de�nitions were utilized in this study:

Live birth: the complete expulsion or extraction from the mother of a product of human conception,
irrespective of the 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 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 obtained from the study facilities to collect
data. Participation in the study was completely voluntary and informed consent was acquired from every
participant before participation. While this study involved women and newborns 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 con�dentiality of patient personal
information were protected through several mechanisms.

Classi�cation of Stillbirth and Early Neonatal Mortality

Stillbirth and early neonatal mortality were classi�ed according 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 several contributing factors of mortality, the Wigglesworth Extended Classi�cation places events
that occurred �rst 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 primary cause of mortality based on the Wigglesworth classi�cation system. If there was
a consensus between the two midwife-data collectors, the cause of mortality was assigned as such.
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However, if there was a discrepancy, the principal investigator was consulted and reviewed the case to
assign the �nal 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

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
�sher'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 signi�cant association in the univariate analysis, multivariate logistic regression
was created to adjust for confounders. The variables investigated 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 pregnancy, 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, speci�cally postpartum hemorrhage [15, 16]. A data replacement
method for missing variables was not utilized because of missing data composed less than 5% per
variable.

Results
During the study period, there were a total of 11,916 deliveries in both tertiary hospitals. A total of 1,077
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
(Table1). The mean maternal 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 statistically
signi�cantly different between cases and controls. Cases were sub-classi�ed as antepartum, intrapartum,
and early neonatal mortality (Table 2).

Based on verbal autopsy and available health records, the cause of mortality attributed to each case was
classi�ed via the Wigglesworth classi�cation (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 signi�cant
predictors of stillbirth or early neonatal mortality: lower maternal education, marital status, blood type,
parity, previous stillbirth, previous preterm birth, ever had a child with congenital abnormalities, antenatal
care for current pregnancy, hypertensive disorder during pregnancy, antepartum hemorrhage in pregnancy,
PROM during pregnancy, method of delivery, multiple births (Table 4). Multivariate logistic regression was
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conducted to adjust for interactions of variables (Table 5). In this analysis, the risk of stillbirth and early
neonatal mortality was still increased among women with lower maternal education, parity, previous
stillbirth, previous preterm birth, and previous child with congenital abnormality and antepartum
hemorrhage during pregnancy.

Table 1: Social and demographic characteristics of cases and controls

Variable Controls
N= 711

Cases
N=366

p-value

Maternal Age in Years 26.80 +/- 4.421 27.23 +/- 4.873 .060
Religion
Orthodox
Catholic
Protestant
Muslim
Other

 
480 (67.5)
15 (2.1)
54 (7.6)
161 (22.6)
1 (0.0)

 
244 (66.7)
8 (2.2)
27 (7.4)
83 (22.7)
4 (1.0)

0.56

Residence
Urban
Rural

 
629 (88.5)
82 (11.5)

 
327 (89.3)
39 (10.7)

.421
 

Occupation
Housewife
government-employed
Private-Employed
Merchant
Student
Other

 
391 (55.0)
123 (17.3)
132 (18.6)
56 (7.9)
6 (0.8)
3 (0.4)

 
201 (54.9)
59 (16.1)
70 (19.1)
26 (7.1)
5 (1.4)
5 (1.4)

.061

 
Table 2: Cases Sub-classification based on time of mortality

Case Classification Total
N=366
n (%)

Antepartum 119 (32.5)
Intrapartum 75 (24.5)
Early neonatal 159 (43.4)
Unknown 13 (3.6)

 
Table 3: Causes of Stillbirth at Tikur Anbessa Hospital and Gandhi Memorial Hospital
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Cause of Mortality Total
N=366
n (%)

Congenital Anomaly 59 (16.1)
Unexplained Antepartum Fetal Mortality 38 (10.4)
Mortality from Intrapartum Asphyxia, Anoxia, Trauma 148 (40.4)
Immaturity/ Prematurity 33 (9.0)
Sepsis 10 (2.7)
Other Fetal-Related Causes 7 (1.9)
Cord-Related Cause 28 (7.7)
Placenta-Related Cause 3 (0.8)
Uterus-Related Cause 4 (1.1)
Preeclampsia/Eclampsia 24 (6.6)
Unclassified 12 (3.3)

 
Table 4: Univariate logistic regression analysis for the likelihood of Stillbirth
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Variable Crude OR 95% CI p-value
Education

No Education
Some Education (Primary-Secondary)
Higher Education/Vocational

 
1.722
1.819
Ref

 
1.033-2.869
1.263- 2.619
 

.006
 

Marriage Status
Currently Married
Not Currently Married

 
Ref
2.188

 
 
1.202-3.982

 
 
.010

Employment
Employed
Unemployed

 
Ref
1.061

 
 
.821-1.371

 
 
.651

Age
< 35
≥ 35

 
Ref
1.226

 
 
.780-1.926

 
 
.152

Income Quintile
Poorest
Poorer
Middle
Rich
Richest

 
1.112
1.249
.779
.823
Ref

 
.723-1.711
.827-1.886
.505-1.201
.519-1.305

.202
 

BMI
Normal
Low
High

 
Ref
1.267
.869

 
 
.530-3.027
.643-1.175

.528
 
 
 

Blood Type
Type A
Type B
Type AB
Type O

 
1.405
.890
1.424
Ref

 
1.025-1.924
.629-1.258
.850-2.384

.043
 

Parity
0
1-5
6 or more

 
Ref
.237
1.833

 
 
.059-.955
.279- 12.066

.002
 
 

Previous Still Birth
No
Yes

 
Ref
10.023

 
 
7.006-14.338

 
 
<.0001

Previous Preterm Birth
No
Yes

 
Ref
4.584

 
 
3.317-6.335

 
 
<.0001

Ever Had Child w/ Congenital Abnormalities
No
Yes

 
Ref
2.442

 
 
1.584-3.765

 
 
<.0001

Antenatal Care for Current Pregnancy
No ANC
1-2 visits
3 or more visits

 
1.956
1.787
Ref

 
.854-4.480
1.089-2.934
 

.024
 

HIV
No
Yes

 
Ref
1.761

 
 
.781-3.972

 
 
.173

Hypertensive Disorder during Pregnancy
No
Yes

 
Ref
1.731

 
 
1.262-2.374

 
 
.001
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Antepartum Hemorrhage in Pregnancy
No
Yes

 
Ref
4.761

 
 
2.499-9.072

 
 
<.0001

Intrauterine Growth Restriction in Pregnancy
No
Yes

 
Ref
1.660

 
 
.864-3.187

 
 
.128

PROM during Pregnancy
No
Yes

 
Ref
.615

 
 
.396-.954

 
 
.030

Other Complications in Pregnancy
No
Yes

 
Ref
1.881

 
 
.849-4.166

 
 
.119

Method of Delivery
SVD
Cesarean section
Other

 
Ref
.814
.357

 
 
.599-1.108
.165-.772

.018
 
 

Multiple Birth
No
Yes

 
Ref
2.698

 
 
1.663-4.376

 
 
<.0001

Sex of Baby
Male
Female

 
.947
Ref

 
.731-1.227

 
.680

 
Table 5: Multivariate logistic regression analysis for the likelihood of Stillbirth
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Variable Adjust OR 95% CI p-value
Education

No Education
Some Education (Primary-Secondary)
Higher Education/Vocational

 
1.293
1.747
Ref

 
 
.658- 2.563
1.098- 2.780

.048
 
.452
.019

Marriage Status
Currently Married
Not Currently Married

 
Ref
1.415

 
 
.643- 3.115

.388

Blood Type
Type A
Type B
Type AB
Type O

 
1.375
.931
1.566
Ref

 
.927- 2.037
.604- 1.435
.830- 2.956

.180
 

Parity
0-1
2-5
6 or more

 
Ref
.144
1.114

 
 
.011- 1.899
.058- 2.484

.009
 
 

Previous Still Birth
No
Yes

 
Ref
9.447

 
 
6.245- 14.289

<.0001

Previous Preterm Birth
No
Yes

 
Ref
3.620

 
 
2.363-5.546

<.0001

Ever Had Child w/ Congenital Abnormalities
No
Yes

 
Ref
2.190

 
 
1.228- 3.905

.008

Antenatal Care for Current Pregnancy
No ANC
1-2 visits
3 or more visits

 
Ref
1.301
.988

 
 
.428- 3.955
.517- 1.888

.896
 
 
 

Hypertensive Disorder during Pregnancy
No
Yes

 
Ref
1.118

 
 
.732-1.710

.605
 

Antepartum Hemorrhage in Pregnancy
No
Yes

 
Ref
3.273

 
 
1.523- 7.031

.002

PROM during Pregnancy
No
Yes

 
Ref
.852

 
 
.501- 1.450

.555

Method of Delivery
SVD
Cesarean section
Other

 
Ref
.863
.710

 
 
.580- 1.283
.291- 1.732

.607
 
 

Multiple Birth
No
Yes

 
Ref
1.769

 
 
.945- 3.313

.075

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
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stillbirth and the early neonatal mortality rate was 46 per 1000 live births [17]. Our study rate is lower than
the WHO estimate of 58 per 1000 births inEast African countries [18]. This rate is also lower than the
rates of stillbirth and early neonatal mortality in Southern Ethiopia and Nigeria, which were 85 per 1000
live births and 53.9 per 1000 live births, respectively. [19, 20]. This discrepancy could be because both
Tikur Anbessa and Gandhi Memorial hospitals 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 physicians,
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 is high in
socioeconomic status that populations of the surrounding, rural regions. Moreover, the study was unable
to include early neonatal mortality that did not occur at the hospital. Therefore, our documented study of
perinatal mortality may be falsely low for that reason. 

Regarding demographic characteristics, we found that the risk for stillbirth and early neonatal mortality
was higher among women who had lower maternal education and higher parity in multivariate analysis.
Of note, the risk is only marginal for maternal education (p,0.048).High parity and low socio-economic
status associations to stillbirth and early neonatal mortality have been reported by several other studies
from developing countries, including Ghana and Brazil[21, 22]. We found obstetric factors to have the
highest odds ratio associations with stillbirth and early neonatal mortality. This included previous
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 mortality [23, 24].We found
that congenital anomalies accounted for 16.1 % of stillbirth and early neonatal mortality in our study.
This is similar to other reports that congenital anomalies account for 2.1– 33.3% of stillbirths[25].Similar
results were reported in Nepal, where 18% of stillbirths were due to congenital anomalies in a study that
examined medical records[26]. Finally, 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 involving
495 stillbirths in multiple West African countries showed a strong association between vaginal bleeding
in late pregnancy and intrapartum bleeding with stillbirth outcomes [27].

While our study found antenatal care to be signi�cant in univariate analysis, it was not a signi�cant risk
factor in multivariate analysis. While some studies in developing countries have found this to be a
signi�cant risk factor, others have not [30]. This may be due to expanded access to antenatal services
that the country has prioritized in recent years or more likely due to limitations of the study. Antenatal
care was strati�ed into categories of none, 1-2 visits, and 3+ visits which may have affected its �nal
statistical outcome. Moreover, the demographic characteristics of age, religion, residence, and occupation
were not statistically signi�cant in multivariate analysis, although several other studies have found
demographic characteristics to be signi�cant risk factors, particularly those of maternal age [21].

We also found that the majority (40.4%) of stillbirth and early neonatal mortality in our study was due to
asphyxia, 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 mortality was primarily due to mechanical factors such as
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obstructed labor, uterine rupture, and malpresentation [19, 24, 28].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 contributes disproportionately to the global asphyxia mortality burden and
accounts for 46 percent of mortality [29, 30]. A regional survey documented that only 2-12 percent of
labor room birth attendants have newborn resuscitation knowledge and only 8-22 percent of surveyed
facilities had appropriate resuscitation equipment [29, 31]. However, there is an overall lack of
understanding and investigation of asphyxia in these settings; often, even the de�nitive diagnosis of
asphyxia is based on poor crying and low APGAR scores which have low predictive values [29, 32]. Lastly,
functional multidisciplinary rehabilitative care teams are required for tertiary prevention of asphyxia.
While developing countries have ample resources of this nature, SSA countries have rehabilitative care
team worker densities below 0.01 [29, 33]. 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 capacity in rehabilitative service provision is essential. Moreover, further investigation of local
asphyxia burden is imperative to create more speci�c and sustainable interventions.

There are several limitations to this study. Most signi�cantly, the study was unable to include early
neonatal mortality that did not occur at one of the tertiary hospitals. With both hospitals being tertiary
referral centers, patients are frequently lost to follow-up and contact. Furthermore, the causes of stillbirth
versus causes of early neonatal mortality 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. Second, there were de�ciencies in methods of assessment for certain
causes of mortality, including placental examination and genetic analyses. Lastly, our case-control study
design 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 improve patient education, prenatal, antenatal, and
obstetric services, particularly for women who have a history of obstetric complications identi�ed as risk
factors. Antepartum hemorrhaging is the only risk factor in our study amenable for direct intervention.
Moreover, the most signi�cant 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 rehabilitation services. Further studies are necessary to establish the causes of
stillbirth and early neonatal mortality in this patient population. Further studies must 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.



Page 15/18

Abbreviations
CI= Con�dence Interval

GMH= Gandhi Memorial Hospital

SSA= Sub-Saharan Africa

TAH= Tikur Anbessa Hospital

WHO= World Health Organization

Declarations
Ethics Approval:

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. (Meeting number 008/2016 date 08, September 2016). Permission was also obtained
from the study facilities to collect data. Participation in the study was completely voluntary and informed
written consent was acquired from every participant before participation.

Consent for Publication:

Not applicable. No identi�able information of any participant was utilized.

Availability of Data:

The datasets used and/or analyzed during the current study are available from the corresponding author
upon reasonable request.

Con�ict of Interest:

All authors declare that they have no competing interests.

Contribution of Authorship:

EK designed and implemented the study. This included seeking IRB approval, collecting data, and
cleaning data. EK reviewed the reference articles, performed data analysis, and wrote the initial
manuscript. MK contributed to data analysis, constructed summary tables, and wrote the final
manuscript.

Acknowledgment:



Page 16/18

We extend our special thanks to the Centre for International Reproductive Health Training (CIRHT) at the
University of Michigan, USA, for providing �nancial support to undertake the study. Its contents are solely
the responsibilities of the authors and do not necessarily re�ect the o�cial views of the CIRHT.

References
1. World Health Organization (WHO), Progress report: reaching every newborn national 2020

milestones, WHO, Geneva: Switzerland, 2018.

2. World Health Organization (WHO), The WHO application of ICD-10 to deaths during the perinatal
period, ICD-PM, WHO, Geneva: Switzerland, 2016.

3. J. Akombi and A. M. Renzaho, “Perinatal mortality in subSaharan Africa: a meta-analysis of
demographic and health surveys,” Annals of Global Health, vol. 85, no. 1, 2019.

4. Central Statistical Agency (CSA) [Ethiopia] and ICF, The 2016 Ethiopia Demographic and Health
Survey Key Findings, CSA and ICF, Addis Ababa, Ethiopia, and Rockville, Maryland, USA, 2017,
https://dhsprogram.com/pubs/pdf/SR241/SR241.pdf.

5. Pearson, L., Gandhi, M., Admasu, K., & Keyes, E. B. (2011). User fees and maternity services in
Ethiopia. International Journal of Gynecology & Obstetrics, 115(3), 310–315. DOI:
10.1016/j.ijgo.2011.09.007

�. Gaym A. Perinatal mortality audit at Jimma hospital, South-Western Ethiopia, 1990-1999.Ethiopian
Journal of Health Development. 2000;14(3). doi:10.4314/ejhd.v14i3.9907

7. Andargie G, Berhane Y, Worku A, Kebede Y. Predictors of perinatal mortality in a rural population of
Northwest Ethiopia: a prospective longitudinal study. BMC Public Health. 2013;13(1).
doi:10.1186/1471-2458-13-168

�. Tilahun S, Gaym A. Past reproductive performance and its correlation with perinatal mortality in the
current gestation at teaching hospitals in Addis Ababa, Ethiopia. Ethiopian Medical Journal. 2008
Oct; 46(4):313-324.

9. Woldeamanuel BT, Gelebo KK. Statistical analysis of socioeconomic and demographic correlates of
perinatal mortality in Tigray region, Ethiopia: a cross-sectional study. BMC Public Health. 2019; 19(1).
Doi: 10.1186/s12889-019-7642-z.

10. Debelew GT. Magnitude and Determinants of Perinatal Mortality in Southwest Ethiopia. Journal of
Pregnancy. 2020; 2020:1-7. doi:10.1155/2020/6859157.

11. World Health Organization. Verbal autopsy standards: 2016 WHO verbal autopsy instrument.
Geneva, Switzerland: World Health Organization; 2016. Available
from: http://www.who.int/healthinfo/statistics/verbalautopsystandards/en/

12. Aggarwal AK, Jain V, Kumar R. Validity of verbal autopsy for ascertaining the causes of stillbirth.
Bulletin of the World Health Organization. 2010; 89(1):31-40. doi:10.2471/blt.10.076828

13. Wigglesworth JS. Monitoring perinatal mortality—a pathophysiological approach. Lancet 1980; Sep
27: 684-7.

https://dhsprogram.com/pubs/pdf/SR241/SR241.pdf
http://www.who.int/healthinfo/statistics/verbalautopsystandards/en/


Page 17/18

14. Hey EN, Lloyd DJ, Wigglesworth JS. Classifying perinatal death: fetal and neonatal factors. Br J
Obstet Gynecol 1986; 93: 1213-23.

15. Ali-Saleh M, Lavie O, Abramov Y. Evaluation of blood type as a potential risk factor for early
postpartum hemorrhage. Plos One. 2019;14(4). doi:10.1371/journal.pone.0214840

1�. Franchini M, Mengoli C, Lippi G. Relationship between ABO blood group and pregnancy
complications: a systematic literature analysis. Blood Transfus. 2016;14(5):441-448.
doi:10.2450/2016.0313-15

17. ORC/Macro/CSA. Ethiopian Demographic and Health survey 2011, ORC Macro, Calverton, Maryland,
USA; 2012.

1�. Akombi BJ, RenzahoAM. Perinatal Mortality in Sub-Saharan Africa: A Meta-Analysis of Demographic
and Health Surveys. Annals of Global Health. 2019; 85(1). DOI:10.5334/aogh.2348

19. Yifru Berhan1 AB. PERINATAL MORTALITY TRENDS IN ETHIOPIA. Ethiop J Health Sci. September
2014.

20. Tinuade A Ogunlesi VAA, Olusoga B Ogunfowora, Edward O Jagun. The current pattern of facility-
based perinatal and neonatal mortality in Sagamu, Nigeria. African health sciences · December 2019.

21. Aminu RU, M Mdegela, B Utz, S Adaji, N van den Broek. Causes of and factors associated with
stillbirth in low- and middle-income countries: a systematic literature review. Royal College of
Obstetricians and Gynaecologists. May 2014;1471-0528.12995.

22. Andrade LG AM, Cunha A, Leite SR, Vital SA. . Fatoresassociados a ̀
natimortalidadeemumamaternidadeescolaemPernambuco: estudocaso-controle (Factors associated
with stillbirth in a school maternity in Pernambuco: a case control study). . Rev Bras GinecolObstet
2009; 31:285-92.

23. Stringer EM VB, Killam WP, Giganti MJ, Mbewe R, Chi BH, et al. Determinants of stillbirth in Zambia.
Obstet Gynecol 2011; 117:1151-9.

24. Hakim DBLY. Stillbirth at TikurAnbessa Hospital a retrospective study. Ethiopian Journal of
Reproductive Heaalth (2008): December Vol 2 No 1.

25. McClure EM SS, Pasha O, Goldenberg RL. Stillbirth in developing countries: a review of causes, risk
factors, and prevention strategies. J Matern Fetal Neonatal Med. 2009;22:183-90.

2�. Vijayan V HJ. Perinatal postmortem: factors influencing uptake and subsequent outcomes in an
Asian population. Med J Malaysia 2012; 67:87-90.

27. Chalumeau M B-CM, Breart G. Can clinical risk factors for late stillbirth in West Africa be detected
during antenatal care or only during labor? Int J Epidemiol 2002;31:661-8.

2�. A. G. Perinatal mortality audit at Jimma hospital, South-Western Ethiopia, 1990-1999. Ethiopian
Journal of Health Development 2000; 14:335-343.

29. Usman F, Imam A, Farouk ZL, Dayyabu AL. Newborn Mortality in Sub-Saharan Africa: Why is
Perinatal Asphyxia Still a Major Cause? Ann Glob Health. 2019; 85(1):112. Published 2019 Aug 8.
doi:10.5334/aogh.2541



Page 18/18

30. Lee AC, Kozuki N, Blencowe H, et al. Intrapartum-related neonatal encephalopathy incidence and
impairment at regional and global levels for 2010 with trends from 1990. Pediatr Res. 2013; 74(S1):
50 DOI: 10.1038/pr.2013.206 

31. Wall SN, Lee AC, Niermeyer S, et al. Neonatal resuscitation in low-resource settings: What, who, and
how to overcome challenges to scale up? Int J Gynecol Obstet. 2009; 107(Supplement). DOI:
10.1016/j.ijgo.2009.07.013 

32. Ersdal HL, Mduma E, Svensen E, and Perlman J. Birth asphyxia: A major cause of early neonatal
mortality in a Tanzanian rural hospital. Pediatrics. 2012; 129(5): e1238–e1243. DOI:
10.1542/peds.2011-3134

33. Gupta N, Castillo-Laborde C, and Landry MD. Health-related rehabilitation services: assessing the
global supply of and need for human resources. BMC Health Serv Res. 2011; 11(1): 276 DOI:
10.1186/1472-6963-11-276

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Additional�le1SBandENNDTool.docx

https://assets.researchsquare.com/files/rs-37249/v2/90cb7797c374f16e9fffcd6c.docx

