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ANC Antenatal Care

AOR Adjusted Odds Ratio
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Cl Confidence Interval

COR Crude Odds Ratio

EDHS Ethiopian Demographic and Health Survey
ENND Early Neonatal Death

GA Gestational Age

ICD-10 International Classification of Disease of the 10th revision
OR Odds Ratio

PROM Premature Rupture of Membrane

WHO World Health Organization

TT Tetanus Toxoid

ii|Page



TABLE OF CONTENTS

ACKNOWLEDEMENT ....ooiiiitiit sttt sttt sttt st beesa e e s e s e tesaesbentenseane e i
ACRONYOMS AND ABBREVIATIONS ..ottt i
TABLE OF CONTENTS ..ottt st st e et st stesnenneans i
LIST OF TABLES. ...t bbb bbbttt b e bbbt e e neas %
LIST OF FIGURES........ct ittt ettt st be e na e st ettt tenreeneens vi
LIST OF ANNEX .. oottt sttt bbb b e s e s et e b et nb e be bt neene e e e vii
ABSTRUCT ..ottt sttt e bt re e st e s e s e eesbesbesbeeRe et e ese e e e seeseenbestenseanenreas viii
L INTRODUCTION ...ttt bbb bbbt e et et nb e bbb e b ene s 1
1.1 BACKGIOUNT ...tttk bbbtk b bbbt be e 1
1.2 Statement of the ProbIEM .........cvi i 2
1.3 SignificanCe OF the STUAY........cuiiiieiiee e 2
2. LITERATURE REVIEW ..ottt bbbttt sbe bbb 4
2.1 factors associated with perinatal mortality ...........cocooviiiiiii e 4
2.1.1 Socio-demographiC TACLOIS .........cccueiiiieiic e sre s 4
2.1.2 General ODSTEIIIC FACIONS ... .voviiiieiieeie ettt sneenrees 4
2.1.3 New-born characteristics and complication factors...........cccccceveviieieiie i 5
2.1.4 Medical and obstetric compliCation FACLOIS ..........ccoereriiiriiieieeee e 6
2.1.5 Health care and Maternal behavioral faCtors ...........ccoceviiiiiiiiiniiiiee e, 7

2.2 CoNCEPLUAI FrAMEBWOIK........oviiiitiiiiiieie bbbttt 8
B OBIECTIVE ...ttt bbbt b et e e bbbt b b ns 9
Y1 I o [ T 1 TSR 10
4.1 Study area and PEIIOU ........ccuiiieiieie et e e st e re e be e sra e reeneesre e reeneenreas 10
4.2 STUAY GBSIGN.....eieiteitiiteete ettt b bbbt b bt b e he et et et st e bt s bttt beene e e e 10
O =] o TV -4 o] USSR P PSPPSR 10
4.3.1 SOUICE POPUIALION ...ttt bbbt 10
4.3.2 StUAY POPUIBLION ...ttt ste e re e 10
4.3.3 STUY UNTE .ttt bbb bttt e bbbt bbb 11

O [ To T o1 [ Vol L (<] - USSR PT PSSP 11
o N [ Tod [W S]] o Y =] - OSSR 11
o = (o] [V [0 g I ] (=T T USSP PRSP 11

4.5 Sample size determination and Sampling ProCeAUIES ...........coovriiirieiiereie e 11
4.5.1 Sample Size determMiNation ...........cccviiiiieiecic et 11
4.5.2 SAMPIING PrOCEAUIES........eevieeiecie ettt s e te e sreeste e e sreenre e 12

4.6 STUAY VAITADIES. ... 12
4.6.1 Dependent Variable ...........cooiiiiiiii e et 12
4.6.2 Independent VariablEs ...........ooiiiiiiiie s 12

4.7 Operational defiNItioN ...........ooiiiii e 13
4.8 Data COECTION PrOCEAUIE ...ttt bbbt 14
4.9 Data COECtION INSEIUMENT ..ottt ettt be e e 14
O D v- ol ] | [=Tod (o] £ USSR 14
4.11 Data qUALILY CONEIOL .....veiiie e be e reeenre e 14
4.12 Data processing and @NAIYSIS .........cceiiiiiiriiiieieeeiere e 15
4.13 Ethical CONSIAEIALIONS .....c.viiiiiiieiiieie ettt sttt ne e bt e e e 15



O RESULT et r e 16

5.1 Socio-demographic characteristics of study partiCipants...........cccocevveereiieveere e 16
5.2 General obstetric characteristics of control and case MOthers...........ccovvveiierenieneene e 17
5.3 The maternal medical and obstetric complications of control and case mothers.................... 19
5.4 Fetal/Newborn characteristics and complications of controls and Cases............cc.ccoevevenennee. 20
5.5 Health care and maternal behavioral characteristics of control and case mothers.................. 21
5.6 Variables associated with perinatal mortality at bi-variable analysis...........ccccccovevieiiviinnnn, 22
5.7 The determinants of perinatal Mortality............c.cccoviieiieie i 23
B. DISSCUSSION ..ottt sttt et e et st e e be e s e s e ese et e stestesbeabeesaeneeneenes 24
7. STRENGTH AND LIMITATION ..ottt 27
7.1 Strength OF the STUAY ......cvoii e 27
7.2 [imitation OF the STUAY .......ccviiiee e e aeaneesreas 27
ST OO 1N [0 E 0] 1 PSSR 28
9. RECCOMMENDATION ..ottt ettt st bbb nee s 28
10. REFERENCQGEE ...ttt ettt et e et e e st e e sn e e e ena e e e saa e e esaeeanneeennneas 29
ANNEXES ... bbbttt bbbt bR et bbb bt 31

iv|Page



LIST OF TABLES

Table 1: rResult showing demographic characteristic of control and case mothers in Bahir-dar town
governmental health institutions, northwest, Ethiopia, 2019.. e 16
Table 2: Result showing general obstetric characteristics of controls and cases for |ndex pregnancy in

Bahir-dar town governmental health institutions, northwest, Ethiopia, 2019.........................18
Table 3: The result showing maternal medical and obstetric complications of controls and
cases in Bahir-dar town governmental health institutions, northwest, Ethiopia ,2019 ........... 19
Table 4: The result showing fetal/newborn characteristics and complications of controls and cases
in Bahir-dar town governmental health institutions, northwest, Ethiopia, 2019..................... 20
Table 5: The result health care and maternal behavioral characteristics of controls and cases in Bahir-dar
town governmental health institutions, northwest, Ethiopia, 2019
Table 6: The result showing determinant of perinatal mortality in Bahir-dar town governmental health
Institutions, northwest, Ethiopia, 2019.............cciiiinieeeeeeeeeeeee e 24

v|Page



LIST OF FIGURES

Figure 1: Conceptual framewWork. ...........oiiiii e 8

vi|Page



LIST OF ANNEX

ANNEX:1- INformation SHEet. .........ouiii i e e e 31
ANNEX: 2- CONSENT FOIM. ... e 32
Annex: 3-English Questioner fOrm............ooiiiiiiiii e 33
ANNEX: - Lo@PMOBL-PO. ... 36
ANNEX: 5-PATTT GOMBP-PO. ..o 36
Annex: 6-Data extracting format (Checklist) ......... .o 39
ANNeX: 7- DeClaration fOrm. .........ouiuiei e 40

vii|Page



ABSTRUCT

Introduction: Perinatal mortality is defined as fetal death after 28 weeks of gestation and newborn death
within seven days. Globally, more than 2.6 million stillbirths and over 2.7 million early neonatal deaths
are estimated to occur each year. In the year 2015, each day an estimated 7,300 newborns die from
complication during pregnancy, child birth and further neonatal causes and 7000 stillbirth, half of this
occurs after labor had started. Almost all (98%) takes place in developing countries and the magnitude of
perinatal mortality in the study area was 44 per 1000 pregnancy.

Objective: The objective of this study was to identify determinants of perinatal mortality in Bahir-dar
town governmental health institutions, northwest, Ethiopia: 2019

Methods: Institutional based unmatched case control study was conducted in Bahir Dar town, from 1%
March to 30" May, 2019.Cases were stillbirths and early neonatal deaths and controls were live births
that were survived the first seven days after delivery. All stillbirths and early neonatal deaths in the
selected health institutions were included and two controls per case were selected using systematic
sampling method. A total of 459 participants were involved in this study (153 cases and 306 controls)
.Pretested, structured questioner with face to face interview was conducted and some data were also
extracted using checklist. Multivariable logistic regression analysis was done to analyze the data. A p-
value of <0.05 was considered as significant at 95% confidence interval and the strength of association
was measured using odds ratio.

Results: Antepartum hemorrhage (AOR 2.55,95%CI;1.23-5.26), obstructed labour (AOR 3.11,95% ClI;
2.00-8.38), prematurity (AOR 3.29,95% CI;1.86-5.81), first delay (AOR 2.61,95% CI;1.56-4.39) and
second delay (AOR 2.75,95% CI;1.49-5.11) were the determinants of perinatal mortality that increase
risk of perinatal death. Whereas partograph use (AOR 0.24, 95% CI; 0.14-0.42) and tertiary education
(AOR 0.35, 95% CI; 0.17-0.71) were found to be protective factors for perinatal mortality.

Conclusion and Recommendation: The determinants of perinatal mortality in the study area was due to
medical, obstetric and neonatal complications that are easily identifiable and manageable with the
existing health care services whereas health care and maternal behavioral factors were also the important
determinants that were associated with the outcome. Partograph use in labour follow up and educating
females to tertiary education level is better, first and second delay need to avoided during labour.
Keywords: perinatal mortality, case-control, determinants, case mother, control mother, Bahir-dar town
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1. INTRODUCTION
1.1 Background

Perinatal mortality is defined as a fetal death (stillbirth) and early neonatal death. A stillbirth is a baby
born with no sign of life, weighing more than 1000 gram or with more than 28 completed weeks of

gestation and early neonatal death is a death in the first week of life after delivery(1).

Due to disparity in the quality of services provided for pregnant women and their babies’ perinatal
mortality in developing nation is about five times higher than developed nations. Pregnancy related death
of the women and their babies or soon after delivery is high in low and middle income countries where in

health facilities and antenatal coverage is low(2).

Despite having made significant reductions in maternal and under five mortalities during the last two
decades to achieve the millennium development goal, Ethiopia continues to have a high estimated rate of
maternal and neonatal deaths as well as stillbirths. Most of these losses are believed to be preventable with
high-quality, evidence-based interventions delivered before and during pregnancy, labor and delivery, and
in the critical hours and days after birth(3).

The 2016 EDHS , finding indicated perinatal mortality was 33 deaths per 1000 pregnancies with (42
versus 32) deaths per 1000 pregnancies in urban and rural respectively ,there is also marked regional
variations, highest in Somali 50 and lowest in Afar 26 deaths per 1000 pregnancy. In Amhara region

perinatal mortality rate was 44 deaths per 1000 pregnancies (4).

A study conducted in Dabat town ,northwest, Ethiopia finding showed that perinatal mortality rate was
50.22 deaths per 1000 live births (5). The other community based nested case control study conducted in
West Gojjam Zone, Amhara region, northwest, Ethiopia finding indicated that perinatal mortality rate was
25.1 deaths per 1000 live births and stillbirths(6).

In Ethiopia there are some studies conducted to assess risk factors for perinatal mortality in some regions
of the country and in the capital which were facility and community based mostly using secondary data as
sources of information, But ,in Amhara Region, where the study was conducted , there are few studies
which were community based and further analysis of EDHS data to assess the risk factors , but in best of

author’s knowledge there is no published articles on facility based case control using incident cases.
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1.2 Statement of the problem

Currently, the quality of antenatal and perinatal care provided to the community is best judged by the
perinatal mortality rate. Perinatal mortality remains a great burden to the world 2.6 million stillbirths and
2.7 million early neonatal deaths annually worldwide(7).In the year 2015, each day an estimated 7,300
newborns die from complication during pregnancy, child birth and further neonatal causes worldwide.
And 7000 still births, half of this occurs after labor had begun. Almost all (98%) takes place in developing

countries(3).

Although, there was remarkable decline (40%) in perinatal mortality in Ethiopia in the last two decades, it
is still an important public health problem about 66 to 124 deaths per 1000 births in health institution and
25 to 52 deaths per 1000 births in the community(8, 9).The community based study conducted in Dabat ,
Ethiopia showed that perinatal mortality rate was 50.22 deaths per 1000 births(5).The 2016 EDHS finding
in Amhara region, where the study was conducted, showed that perinatal mortality rate was 44 deaths per

1000 pregnancies (4).

Most of the studies identified that hemorrhagic disorders, hypertensive disorders, obstructed labor,
prolonged labour, neonatal sepsis, asphyxia, congenital anomalies, prematurity, advanced maternal age
were the risk factors and ANC follow up, TT vaccination, use of Partograph during labor, doctor birth
attendant were protective factors associated with perinatal mortality(5, 9-14).But first delay, second
delay(delay in reaching care) and maternal behavioral factors such as alcohol use , smoking ,drug use
during pregnancy, nutritional status, chat chewing were not documented and understood in the study
area. Therefore, this institutional based unmatched case control study design was conducted to identify the
potential determinants of perinatal mortality in Bahir-dar town governmental health institutions using

incident cases.

1.3 Significance of the study

Perinatal mortality as health indicator plays an important role in providing the information needed to
improve the health status of the pregnant women and their newborn.

Identifying determinants of perinatal mortality is very important for decision makers in building and

implement strategies to improve the care provided to the pregnant mothers and their newborns.
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This epidemiologic study will help in preventing occurrence of perinatal deaths by identifying potential

determinants of maternal, fetal/newborn and health care factors.

The result of the study will provide information for health care providers to improve quality of antenatal,
delivery and postnatal care after identifying determinants of perinatal mortality. It will also help to the
community to receive quality care at health institutions that will reduce perinatal deaths.

Finally the result may provide information as input for large scale facility and community based
quantitative and qualitative studies in the region and as a reference for other researchers interested in

perinatal mortality and other studies.
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2. LITERATURE REVIEW
2.1 factors associated with perinatal mortality

A number of risk factors have been observed that have an effect on the adverse pregnancy outcome
including perinatal mortality. These factors are grouped into the following five categories of themes:
socio-demographic factors, general obstetric factors, intra-partum (maternal medical and obstetric

complications) factors, neonatal factors and maternal behavioral and health care factors.

2.1.1 Socio-demographic factors

A maternal age continues to be a risk factor for perinatal mortality as both community and hospital based
study reports. for example prospective community-based cluster census and case control still birth and
early neonatal death study conducted in West bank and Gaza strip indicates that advanced maternal age >
35 years and above were associated with perinatal mortality when compared to age between 18 to 35 years
old(15).Also hospital based study that was conducted in Nepal showed that antepartum still birth is higher

among women whose age is greater than 35 than younger counterparts(16).

The case control study which was conducted in India for one year period result showed that low socio-

economic status was risk factors for perinatal mortality compared to higher socio-economic status(17).

The study that was conducted in Rwanda indicated that perinatal mortality is higher in women with age
greater than 34 when compared to women less than 20 to 34 years old (18).The study conducted in North
Shewa zone in Oromia ,Ethiopia, indicated that mothers whose age 35 and above had higher risk of losing

their new born babies in perinatal period than younger mothers(14).

2.1.2 General obstetric factors

A case control study that was conducted in India indicated that perinatal mortality in premature birth was
more likely higher than term births(17). Another study also conducted in India indicated that newborns
whose gestational age less than nine months pregnancy had greater risk of mortality in the perinatal period
than term newborns(19).The other case-control study which was conducted in Nepal, indicated that
increasing parity, previous stillbirth , number of antenatal care visit and small weight-for-gestational age

babies were independent risk factors associated with intra-partum still birth(16).
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A case control study that was conducted in Kenya to identify risk factors of fetal and early neonatal death
in tertiary hospital indicated that the odds of gestational period below 37 weeks, relative to gestational age

of 37-42 weeks were higher for cases than controls(20).

The other factor that have been identified as important predictor of perinatal mortality were related to
utilization of maternal health service typically antenatal care follow up during pregnancy. The
retrospective case-control study which was conducted in Kenya result indicated that: the odds of having 0-
1 antenatal visits relative to 2-3 visits were higher for cases than controls. Compared to controls, cases had

lower odds of having four or more antenatal visits relative to 2-3 visits (20, 21).

Many studies conducted in Ethiopia at community and facility based retrospective studies using secondary
data and national Ethiopian demographic health survey showed that antenatal care follow up and booking
in the first trimester in the timing of initiation had showed that decreased perinatal mortality: further
analysis of 2011 Ethiopian demographic and health survey to identify determinants of still birth showed
that antenatal care follow up decrease perinatal mortality when compared to mothers who had no ANC
visit and one and above ANC visit had lower odds of exposure than who had no visit with regard to
number of ANC Visits(22).

The result of the study conducted in Hawassa referral teaching hospital in Ethiopia, indicated that preterm
newborns had higher risk of perinatal mortality with adjusted odds ratio of 3.8 times higher more risk of
dying than term new born(11). Another community based nested case control study conducted in north
Shewa zone Oromia region in Ethiopia indicated that preterm babies had a higher risk of perinatal death
than term babies(14).

2.1.3 New-born characteristics and complication factors

Low birth weight of new born babies had risk of death in the perinatal period. The association between
birth weight and perinatal mortality was modified by gestational age. Preterm babies whose birth weight

less than 25009 were more likely to die than term babies of low birth weight(23).

The case control study conducted in India for one year period .The cases were all the fresh and macerated
still births and early neonatal death cases during the study period. The result showed that the risk factors
for perinatal mortality were prematurity, low birth weight, intra-uterine growth restriction when compared

to their counterparts(19).
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The retrospective case control study which was conducted in Jimma specialized teaching hospital finding
indicated that perinatal mortality in new born babies whose birth weight less than 1500gm is higher than
those normal birth weight (2500mg)(10).The other study conducted in Hawassa specialized teaching
hospital showed that newborns whose birth weight less than 1500 gm at higher risk of death than those
whose birth weight is between 2500 to 4000gm(11).

2.1.4 Medical and obstetric complication factors

Among medical and obstetric complication during pregnancy hemorrhagic disorder is the one that cause
maternal and fetal death, a prospective cohort study which was being conducted to evaluate a maternal and
child nutrition program in rural Bangladesh in 2013, Result showed that history of bleeding during
pregnancy was the strongest risk factor for stillbirths and neonatal deaths (24).

Case-control study which was conducted in Nepal, antepartum hemorrhage was the strong risk factors for
perinatal mortality with 3.7 times higher odds of exposure than controls(16).A Prospective community-
based cluster census and case-control study of stillbirths and neonatal deaths which was conducted in the
West Bank and Gaza Strip result indicated that risk of stillbirth was higher among antepartum
hemorrhagic pregnancy than non-hemorrhagic pregnancy(15).

But, facility based case control study which was conducted in Tigray, northern Ethiopia to identify risk
factors associated with perinatal mortality result showed that hemorrhagic disorder during pregnancy was

not associated with perinatal mortality(13).

A case control study for perinatal mortality was conducted in Hawassa University hospital in Ethiopia
result showed that :obstructed labor was responsible for more than one third of perinatal deaths(11). The
other case-control study conducted in Kenya, indicated, that dystocia(obstructed/prolonged labor) was
the risk factor of perinatal mortality with 3.6 time more likely higher than for the cases compared with the
controls(20).

A population-based case—control study which was undertaken in Haryana, India, Indicated that perinatal

mortality was higher among labour complications than normal labor (25).
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2.1.5 Health care and Maternal behavioral factors

The case control study conducted in India result showed that the risk factors for perinatal mortality was

lately referred women when compared to their counterparts(19).

A matched case—control study design which was conducted in Burkina Faso assessed potential risk factors
related to mothers, neonates, and healthcare provisions from medical records and via interviews. The
finding showed that Apgar score at 4—7or 1-3, resuscitation of newborns and referral of the newborn were
associated with increased odds of neonatal mortality (26).An unmatched case control study design using
secondary data as a source of information was conducted among public health deliveries in Addis Ababa
and Tigray, Ethiopia, Cases were still births or early neonatal deaths and controls were live births and
neonates who were discharged alive from the hospital and did not die before the age of 7 days. The result
indicated that use of Partograph during labor, seeking labor care at the start of labor were a protective

factor for perinatal mortality compared to counterparts (12, 13)
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2.2 Conceptual framework
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Figure 1: conceptual frame work in different literature on determinants of perinatal mortality in Bahir-dar
town governmental health institution, 2019 (8, 22, 27).
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3. OBJECTIVE

To identify the determinants of perinatal mortality in Bahir Dar town governmental health institutions,
Bahir-dar, northwest, Ethiopia: 2019

9|Page



4. METHODS
4.1 Study area and period

The study was conducted in Bahir-dar town governmental health institutions from 1% March to 30" May,
2019.Bahir-dar town is capital city of Amhara national regional state in northwest, Ethiopia. The town is
about 560 km far in northwest from Addis Ababa, capital city of Ethiopia. According to central statistics
agency report of 2007 census the total population of Bahir-dar town is 364,339(28).In the town, there are
3 public hospitals that gives comprehensive services including maternal and child health services such as
ANC follow up, delivery, postnatal care. Among this Felege hiwot comprehensive specialized referral
hospital is a large hospital which is serving as regional comprehensive specialized referral hospital to
nearby communities and other referral cases in the region, it is expected to serve for more than 7 million
peoples, Adissalem General hospital is the second governmental hospital in the town and the new
established Hospital is Tibebe-gion specialized teaching hospital of Bahir-dar university. In addition to
these there are 10 governmental health centers in the town. These are Bahir-dar, Han, Abay, Minilik,
Shimbit, Shum-abo, Chis-abay, Zenzelema, Meshentie and Zegie health centers. Bahir-dar and Han health
centers are the two big health centers that hosted many deliveries; they have obstetric ultrasound and even

caesarian section also performed there.

4.2 Study design
Institutional based unmatched case control study was conducted in Bahir-dar town governmental health

institutions from 1% March to 30" May, 2019.

4.3 Population

4.3.1 Source population

The source population was all cases of still birth, early neonatal deaths with in the first week of life and
live births at least 1000 gram birth weight or approximately 28 or above weeks of gestation in the study

period.

4.3.2 Study population
For cases: The study population was all cases of still birth and early neonatal deaths in the first week of

life in the study period in selected health institutions of Bahir-dar town.

For controls: The study population was all live births at least 1000 gram birth-weight or approximately
28 or above weeks of gestation in the study period in selected health facilities of Bahir-dar town.
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4.3.3 Study unit

The unit of the study was mothers who were encountered stillbirth, early neonatal death or live birth

during the study period

4.4 Eligibility criteria
4.4.1. Inclusion criteria
For cases: The stillbirths and early neonatal deaths whose birth weight were at least 1000 gram or
approximately 28 or above weeks of gestation in the study period were included.
For controls: Live births whose birth weight were at least 1000 gram or approximately 28 and above

gestation in the study period were included.

4.4.2 Exclusion criteria

Live births, stillbirths and early neonatal deaths with maternal mortality were excluded in the study

4.5 Sample size determination and sampling procedures

4.5.1 Sample size determination

The sample size was determined based on determinant factors associated with perinatal mortality in the
previous study(9).Using epi —info version 7, with the assumption of 80% power, 1:2 case to control ratio
and 95% confidence interval and 5% non-respondents were considered with total of 459 (153 cases and

306 controls) participants were included in the study.

Variables OR % of cases Exposed | % of controls exposed | Sample size Total
Cases | Controls
Primiparus 315 |12.7% 6.9% 98 195 293
history of PND 955 |9.8% 6.9% 2 41 43
Preterm birth 944 |13.7% 1% 95 189 284
Abortion history 246 | 21.6% 8.3% 146 291 437
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4.5.2 Sampling procedures

Seven governmental health institutions in the town were selected based on the previous data on perinatal
mortalities after made survey before data collection. The sample was proportionally drawn from each
health institutions based on the average delivery rate six months prior to data collection. Data were
collected in the maternity wards, neonatal intensive care units and postnatal clinics, all mothers whose
babies died in the health institutions during the perinatal period from 1% March to 30™ May, 2019 were
recruited as cases consecutively until the required sample size was reached. And two controls per case
were selected using systematic sampling technique from mothers who had given birth in the study period

using delivery log book in each selected health institutions.

4.6 Study variables

4.6.1 Dependent variable

The outcome variable was perinatal mortality (stillbirth plus early neonatal death) and coded as binary
(1=died and O=alive).

4.6.2 Independent variables

> Socio demographic factors: maternal age, maternal occupation, maternal educational status,
maternal marital status and average monthly income
» General Obstetric factors: gravidity, GA, mode of delivery, fetal presenting part, birth interval

,ANC visit, timing of ANC initiation ,TT vaccination , preceding family planning use, Iron-folate
intake during pregnancy, history of PND, history of abortion.

» Medical & obstetric complications: APH, PROM, obstructed labour, prolonged labour
hypertensive disorder (eclampsia, preeclampsia, superimposed chronic hypertension), HIV, DM,
anemia, STI, HBV infection.

» New-born characteristics and complications: sex , birth weight ,Congenital anomaly , asphyxia,
meconium aspiration syndrome, neonatal jaundice, neonatal sepsis , hypothermia, bleeding,
accidental injury/fall

» Health care and maternal behavioral factors : Partograph use, delay in seeking labour care
(measured as waiting time at home after labour had started), delay in reaching in health institutions
(measured as transport problem (yes/no), qualification of birth attendant, smoking, chewing, drug

use, alcohol consumption.
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4.7 Operational definition

>

Case: is defined as newborn at least 1000 gram of birth weight or corresponding to 28 and
above weeks of gestation in the health institutions either as a still birth or born alive but died
within seven days after delivery.

Gestational age was determined using last normal menstrual period (LNMP) or ultrasound
report.

Amenorrhea of 9 months was approximated to 40 weeks of gestation

Control: is defined as live births at least 1,000 gram of birth weight or corresponding to
approximate 28 weeks of gestation in health institutions of the study area and survived the first
seven days after delivery.

Early Neonatal death: A new born with sign of life at least 1,000 gram of birth weight or
corresponding to approximately 28 weeks of gestation or more and was died with in first
seven days after delivery .

Still birth: Fetus of at least 1,000 gram of birth-weight or corresponding to approximate 28
weeks of gestation or more, with no signs of life before delivery(pre-partum stillbirth or at
delivery (intra-partum stillbirth).

Delay in seeking labour care (first delay): is refers to the time spent at home before decision
is made to seek labour care (it was considered delayed if the mother stay at home >3 hours
after labour had started).

Delay in reaching care (second delay):is the problem related to reach the health institutions
after decision had made to do there(it was considered delayed if the mothers were faced
transport/ambulance problem during transportation either from home to health institutions or
from health institutions to health institutions during referral on labour ( it was measured as
yes/no).

Prematurity: is defined as a birth that takes place before 37 weeks of gestational (it was

measured as yes if less than 37 weeks of gestational age and no if >37 weeks of gestation).
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4.8 Data collection procedure

Data were collected by face to face interview using Amharic version of the questioner from all eligible
mothers. First cases were identified in the labour wards and neonatal intensive care units immediately
following death confirmation by physicians or other health professionals. Then interview was conducted
before the case mothers were discharged to home for women who encountered early neonatal death,
whereas mothers who had stillbirth were interviewed after a minimum of 24 hours for spontaneous vaginal
delivery and 72 hours for caesarean delivery. Interview for control mothers were conducted on the 7" day
of postnatal care after given appointment date during delivery for selected mothers in health institution.
Some data were also collected from medical records of mothers and foetus/new-borns, admission history,
referral sheets, delivery follow up sheets, delivery summery, neonatology and delivery log books, death
summery and death confirmation sheets using checklist.

4.9 Data collection instrument

A pretested, structured questioner and checklist were prepared by adapted and modified from different
related articles (9, 13, 14),WHO ICD-10 standard verbal autopsy questioner(1) and from Ethiopian
national standard maternal and perinatal death surveillance and response verbal autopsy data abstraction

form (29) developed by Ethiopian public health institute.

4.10 Data collectors

Seven trained midwife and two neonatal nurses who were worked in labour wards and neonatal intensive

care units were recruited in the selected health institutions respectively.

4.11 Data quality control

A questioner was translated to Ambharic, the working language in the study area by two person one
medical professional and the other English language professional, translated back into English to keep
consistency. Two days training was given for data collectors and supervisors. The overall activity was
supervised regularly by two supervisors who are BSC holder midwife and experienced in this type of
activity. Pretest was done before the actual data collection for 5% of the sample size other than the study
sites. All completed questioner and checklist were examined for completeness and consistency during data

management, storage and analysis. Some data collected through interview were repeated in the data
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extraction checklist to cross-check data accuracy. When the discrepancies were noted, the data were taken

from the medical record.

4.12 Data processing and analysis

Data were coded, entered and cleaned using epi-info version 7 then analysis was performed using SPSS
version 23 software after imported from epi-info. Frequency distribution was used to describe the
characteristics of the study population. Bi-variable logistic regression analysis was done to select
candidate variables for multiple logistic regression analysis. Those variables associated at bi-variable
analysis with p-value <0.25 were entered into multiple logistic regression analysis. The multiple logistic
regression model was fitted using backward elimination technique. The fitness of model was checked
using Hosmer-Lemshow test of significance (p-value was >0.05). Odds ratio with 95% confidence interval
was used to measure strength of association, those variables p-value less than 0.05 were taken as
significant.

4.13 Ethical Considerations

Ethical approval was obtained from Bahir-dar University, collage of health science, school of public
health Institutional review board. Official letter of co-operation was written to selected health institutions
and permission was obtained from respective health institutions concerned officials. All eligible parents
who were at the time of the event were given detailed information about the study in local language by the
data collectors and then verbal informed consent was taken from every mother who voluntarily agreed to
participate in the study. The right of the respondent was informed and respected to withdraw or not to
participate in the interview. Confidentiality of the information collected was maintained by avoiding
personal identifiers from data collection tool and collected data were used for study purpose only.
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5. RESULT

5.1 Socio-demographic characteristics of study participants

A total of 442 (148 cases and 294 controls) participants were interviewed with response rate of 96.3%
(96.5% for cases and 96.1% for controls). The mean age of the case and control mothers were 28.22 +
7.50(SD) and 26.23+ 4.88(SD) years respectively. About 264(89.8%) of control mothers and 114 (77.0%)
of case mothers were found in the age category of 20-34 years. About 89(30.3%) and 21(14.2%) of
control and case mothers had attended tertiary and above education level respectively.

With regard to current maternal occupational status only 73(24.8%) of control mothers employed by
either government or private organizations when compared to case mothers 42(28.4%) and housewife
accounted 102(34.7) in control mothers and 41(27.7) in case mothers. Majority of control mother
248(84.4) and case mothers 114(77.0) were married. About 209(71.1) mothers with livebirths (controls)

were lived in urban areas as compared with 70(47.3) case mothers (Table: 1).

Table 1: Demographic characteristic of control and case mothers in Bahir-dar town governmental health

institutions, northwest, Ethiopia, 2019

Perinatal outcome

Variable Category Control (N, %) Cases (N, %)
Maternal age, y <20 17(5.8) 20(13.5)
20-34 264(89.8) 114(77.0)

>35 13(4.4) 14(9.5)

Maternal educational status Not educated 55(18.7) 59(39.9)
Primary 75 (25.5) 32(21.6)
Secondary 75 (25.5) 36(24.3)
Tertiary 89(30.3) 21(14.2)
Current maternal occupation Employed 73(24.8) 42(28.4)
Merchant 81(27.6) 51(34.4)
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House wife 102(34.7) 41(27.7)

Others ? 38(12.9) 14(9.5)

Residence Urban 209(71.1) 70(47.3)
Rural 85(28.9) 78(52.7)

Maternal marital status Single 27(9.2) 21(14.2)
Married 248(84.4) 114(77.0)

Divorced 16(5.4) 10(6.8)

Widowed 3(1.0) 3(2.0)

a=student, prostitute, daily labour y=year (N, %) = (number, percentage)

5.2 General obstetric characteristics of control and case mothers

Of the total of women in the study 107(36.4%) and 57(38.5%) of control and case mothers were delivered
at the first time (prim-gravida) respectively. Whereas 156(53.1%) of controls and 69(46.6%) of case
mothers were multigravida, women who had birth between two and five. About 249 (84.7%) control
mothers and 127 (85.8%) case mothers had antenatal care visit for the current pregnancy respectively.
From those mothers who had antenatal care visit for current pregnancy 205(69.7%) and 96(64.9%) were
started antenatal care follow up within three months (first trimester) from conception respectively for

control and case mothers.

With regard to tetanus toxoid vaccination status of the mothers about 244(83.0%) control mothers and
96(64.9%) case mothers had received tetanus toxoid vaccine whereas 194(66.0%) controls mothers and
70(47.3%) case mothers had taken iron-folate pill either before conception or during current pregnancy. A
total of 232(78.9%) control mothers and 86(58.1%) case mothers were used family planning before the
current pregnancy. About 8(2.7%) control and 9(6.1%) case mothers had previous history of perinatal
death. About 206(70.1%) control mothers and 90(60.8%) case mothers had delivered spontaneous
vaginally, while the remaining 64(21.8%) of control and 44(29.7%) of case mothers, 24(8.2%) control and
14(9.5%) of case mothers had given birth by assisted vaginally delivery (with forceps & vacuum) and

caesarean sections delivery respectively (Table: 2).
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Table 2: General obstetric characteristics of control and case mothers in Bahir-dar town governmental

health institutions, northwest, Ethiopia, 2019

Perinatal outcome

Variable Category Control (N, %) Cases (N, %)
I 107(36.4) 57(38.5)
Gravidity 1-VI 156(53.1) 69(46.6)
>VI 31(10.5) 22(14.9)
ANC visit No 45(15.3) 21(14.2)
Yes 249(84.7) 127(85.8)
Time of ANC visit initiation 1% trimester 205(69.7) 96(64.8)
2" trimester 26(8.8) 18(12.2)
3" trimester 18(6.0) 13(8.8)
TT vaccination status Not received 50(17.0) 52(35.1)
Received 244(83.0) 96(64.9)
Modern family planning use No 62(21.1) 62(41.9)
Before index pregnancy Yes 232(78.9) 86(58.1)
Iron-folate intake during No 100(34.0) 78(52.7)
pregnancy or preconception
Yes 194(66.0) 70(47.3)
Previous history of abortion No 284(96.6) 137(92.6)
Yes 10(3.4) 11(7.4)
Previous history of perinatal No 286(97.3) 139(93.9)
death
Yes 8(2.7) 9(6.1)

18| Page



Mode of delivery

Fetal presenting part

SVD
Assisted VD
CS
Head

Breech

Feet

Arm/hand

206(70.1)
64(21.8)
24(8.2)

214(72.8)

43(14.6)

23(7.8)

14(4.8)

90(60.8)

44(29.7)
14(9.5)

101(68.2)

30(20.3)

12(8.1)

5(3.4)

SVD=spontaneous vaginal delivery, Assisted VD =vaginal delivery by forceps or vacuum, CS=caesarean section

5.3 The maternal medical and obstetric complications of control and case mothers

From those maternal medical complications antepartum hemorrhage was accounted 25(8.5%) in control

and 36(24.3%) of case mothers, anemia 8(2.7%) among control mothers and 13(8.8%) case mothers,

hypertensive disorders 15(5.1%) and 23(15.5%) control and case mothers respectively, Whereas from

obstetric complication, obstructed labour was accounted in 17(5.8%) control mothers and 46(31.1%) case

mothers (Table: 3).

Table 3: The result showing maternal medical and obstetric complications of controls and cases in Bahir-

dar town governmental health institutions, northwest, Ethiopia, 2019

Variable Category Perinatal outcome
Control (N, %) Cases (N, %)
APH No 269(91.5) 112(75.7)
Yes 25(8.5) 36(24.3)
Anemia No 286(97.3) 135(91.2)
Yes 8(2.7) 13(8.8)
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Hypertensive disorder No 279(94.9) 125(84.5)

Yes 15(5.1) 23(15.5)
Obstructed labour No 277(94.2) 102 (68.9)
Yes 17(5.8) 46 (31.1)

5.4 Fetal/Newborn characteristics and complications of controls and cases

From a total of participants in the study 167(56.8%) control mothers and 86(58.1%) case mothers had
delivered female newborns. And from all deliveries in the study 280(95.2%) of control mothers and
139(93.9%) case mothers were gave single birth. Whereas 14(4.8%) of control mothers and 9(6.1%) of
case mothers delivered twin births. About 41(13.9%) of Control mothers and 40(27.0%) of case mothers
had given low birth weight (<2500gm) newborns, while the remaining were 253(86.1%) and 108(73.0%)

of control and case mothers were gave normal birth weight newborns.

With regard to neonatal complications neonatal sepsis 21(7.1%) control and 12(8.1%) of cases
respectively, congenital anomaly was observed on 16(5.4%) of controls and 13(8.8%) of cases, neonatal
jaundice accounts 9(3.1%) and 11(7.4%) of control and cases respectively, Prematurity was observed on
40(13.6%) of controls and 72(48.6. %) of cases (Table: 4).

Table 4: The result showing fetal/newborn characteristics and complications of controls and cases in

Bahir-dar town governmental health institutions, northwest, Ethiopia, 2019

Perinatal outcome

Variable Category Control (N, %) Cases (N, %)
Sex of new born Female 167(56.8) 86(58.1)
Male 127(43.2) 62(41.9)

Birth weight , gm >2500 253(86.1) 108(73.0)
1000-2499 41(13.9) 40(27.0)
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Number of fetus delivered Single 280(95.2) 139(93.9)
Twin 14 (4.8) 9(6.1)
Neonatal Jaundice No 285(96.9) 137(92.6)
Yes 9(3.1) 11 (7.4)
Neonatal sepsis No 273(92.9) 136(91.9)
Yes 21(7.1) 12(8.1)
Congenital anomaly No 278(94.6) 135 (91.2)
Yes 16(5.4) 13(8.8)
Prematurity No 254(86.4) 76(51.4)
Yes 40(13.6) 72(48.6)

5.5 Health care and maternal behavioral characteristics of control and case mothers

From a total of interviewed mothers 117(39.8) control and 100(67.6%) case mothers were delay in seeking
labour care after labour had started before went to health institution. And about 33(11.2%) control mothers
and 63(42.6%) case mothers had faced transport (ambulance) problem during traveling either from home
to health institution or health institution to health institution during referral after labour had started. About
245(83.3%) control and 82(55.4%) case mothers’ labour had monitored using Partograph (Table: 5).

Table 5: Health care and maternal behavioral characteristics of control and cases in Bahir-dar town

governmental health institutions, northwest, Ethiopia, 2019

Variable category Perinatal outcome

Control (N, %) Cases (N, %)

Delay in seeking labour care No 177(60.2) 48(32.4)
Yes 117(39.8) 100(67.6)
Transport (ambulance) problem No 261 (88.8) 85(57.4)
Yes 33 (11.2) 63(42.6)
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Partograph use No 49 (16.7) 66(44.6)

Yes 245(83.3) 82(55.4)
Referral status Referred 58(19.7) 86(58.1)
Not referred 236(80.3) 62(41.9)

5.6 Variables associated with perinatal mortality at bi-variable analysis

In bivariate analysis maternal age, maternal educational status and residence were associated with
perinatal mortality from socio-demographic variables whereas maternal occupation and maternal marital

status were not associated with the outcome variable.

From general obstetric variables for current pregnancy associated at bivariate analysis were TT
vaccination status , family planning use before the index pregnancy, iron-folate intake preconception or
during pregnancy but, gravidity , timing of ANC visit, history of abortion, history of perinatal death,

mode of delivery and fetal presenting part were not associated with perinatal mortality.

On the maternal medical factors:-antepartum hemorrhage, hypertensive disorder and anemia were
associated with perinatal mortality, on obstetric complications: obstructed labour was the risk factor
associated with the outcome variable and from neonatal factors, neonatal sepsis, congenital malformation,

neonatal Jaundice and prematurity were risk factors associated with perinatal mortality.

Finally from the health care and maternal behavioral factors ,delay in seeking labour care, partograph use
during labour care follow up and transport problem were associated with perinatal death but khat chewing

,cigarette smoking and drug use were not associated with the outcome variable at the bivariate analysis.
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5.7 The determinants of perinatal mortality

Binary logistic regression analysis was done to identify the independent determinants of perinatal
mortality. Both bi-variable and multivariable analysis revealed that literacy, antepartum hemorrhage,
prematurity, obstructed labour, delay in seeking labour care, transport problem and partograph use were

the determinants associated with perinatal mortality.

The odds of experiencing perinatal mortality were 65% less likely among mothers who had attended
tertiary education compared to those who had no education (AOR 0.35, 95% ClI; 0.17-0.71).

The odds of perinatal mortality were 2.55 times more likely among mothers who had antepartum
hemorrhage during pregnancy than whose women who had no APH (AOR 2.55, 95% CI; 1.23-5.26).

The result of the current study showed that 3.11 fold higher odds of perinatal mortality were observed on
mothers who had obstructed labour than those who had no obstructed labour (AOR 3.11, 95%CI; 2.00-
8.38).

The study also revealed that odds of experiencing perinatal mortality were 3.29 fold more likely among
premature births compared to those mature births (AOR 3.29, 95%CI; 1.86-5.81).

The odds of experiencing perinatal mortality were 2.61 fold higher among mothers who were delay in
seeking labour care compared to those who were not delayed (AOR 2.61, 95% CI; 1.56-4.39) and the odds
of perinatal mortality were 2.75 times more likely among mothers who had encountered transport problem
during labour compared to mothers who had no transport problem (AOR 2.75, 95% CI; 2.49-5.11).

The odds of experiencing perinatal mortality were 76% less likely among mothers whose labour was
monitored using partograph compared with those mothers whose labour was not monitored using
partograph(AOR 0.24, 95%Cl; 0.14-0.42) (Table: 6).
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Table 6: The determinants of perinatal mortality in Bahir-dar town governmental health institutions,

northwest, Ethiopia, 2019

Variable Perinatal outcome COR(95%Cl) AOR (95%)
Controls Cases
Maternal education
No education 55(18.7) 59(39.9) 1 1
Primary 75(25.5) 32(21.6)  0.39(0.23-0.69)  0.51(0.25-1.011)*
Secondary 75(25.5) 36(24.3)  0.45(0.26-0.77)  0.55(0.27-1.11)*
Tertiary 89(30.3) 21(14.2)  0.22(0.12-0.40)  0.35(0.17-0.71)
Prematurity No 254(86.4) 76(51.4) 1 1
Yes  40(13.6) 72(48.6)  6.01(3.78-9.57)  3.29(1.86-5.81)
Obstructed labour No 277(94.2) 102(68.9) 1 1
Yes  17(5.8) 46(31.1)  7.34(4.03-13.40)  3.11(2.00-8.38)
Antepartum hemorrhage No  269(91.5) 112(75.7) 1 1
Yes  25(8.5) 36(24.3)  3.45(1.98-6.03) 2.55(1.23-5.26)
Transport problem No 261(88.8) 85(57.4) 1 1
Yes 33(11.2) 63(42.6)  5.86(3.60-9.54)  2.75(1.49-5.11)
Delay in seeking No 177(60.2) 48(32.4) 1 1
labour care Yes 117(39.8)  100(67.6) 3.15(2.08-4.78)  2.61(1.56-4.39)
Partograph use No  49(16.7) 66(44.6) 1 1
Yes 245(83.3)  82(554)  0.24(0.16-0.39)  0.24(0.14-0.42)

1=reference category * non-significant
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6. DISSCUSSION

The odds of experiencing perinatal mortality were decreased by 65% among mothers who had attended
tertiary education compared to those who had no education. This study was in line with studies conducted
in Dabat , Amhara region(5) , Addis Ababa(12) and Kigali, Rwanda(18). This might be due to literacy
improve economic status, access to health care and improves birth spacing. But primary and secondary
educational levels were not associated with perinatal mortality compared to no education in this study.

The odds of experiencing perinatal mortality were 2.55 times more likely among mothers who had
antepartum hemorrhage during pregnancy than those who had no APH (AOR 2.55, 95%Cl; 1.23-5.26).
The finding of this study was consistent with the studies conducted in Hawassa, Ethiopia(11),Kenya(30),
Zimbabwe(31) ,Rural Bangladesh (24) and Nepal(16). This might be due to placental abnormalities that
could results in perinatal deaths.

But a case control study conducted in northern Tigray, Ethiopia (13), finding indicated that antepartum
hemorrhage was not associated with perinatal mortality .The result of the study was disagree with this
study. The reason might be due to differences in quality of health care service availability and

accessibilities that could help to early detect and manage antepartum hemorrhage during pregnancy.

Prematurity was one of the strongest determinants of perinatal mortality in this study. The odds of
experiencing perinatal mortality were 3.29 fold more likely among premature births compared to those
mature births (AOR 3.29, 95%CI;1.86-5.81).This finding was in agreement with the studies conducted in
Gojjam(9),Tigray(13), Oromia(14),Tanzania(32),Zimbabwe(31),Ghana(33) and Kerala, India(19).

The study also conducted in Haryana, India (25) finding showed that odds of perinatal mortality in
premature deliveries were about 3.5 times more likely compared to term deliveries. The other case control
study conducted in Brazil(34) also indicated that prematurity was associated with perinatal mortality .The
findings of these studies were agreed with the current study. The reason might be due to vulnerability of
premature births to many complications, including respiratory distress syndrome, compromised immune
system, cardiovascular disorders, and infections and might also be due to low socio-economic status/

nutritional status .
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But the study conducted in Jimma specialized hospital, Ethiopia(10) finding showed that preterm births
were not associated with perinatal mortality. The result of the study was disagreed with the current study.

The reason might be due to difference in nutritional status of the mothers that gave births.

Obstructed labour was the other determinant factor associated with perinatal mortality. The result of this
study showed that 3.11 fold higher odds of perinatal mortality were observed on women who had
obstructed labour than those who had no obstructed labour (AOR 3.11,95%CI;2.00-8.38).The result of this
study was consistent with the study conducted in Hawassa(11),Northern Ghana(35) and Tanzania(36).This

might be due to perinatal asphyxia.

Partograph use during labour follow up was found to be protective factor for perinatal mortality. The odds
of experiencing perinatal mortality were 76% less likely among mothers whose labour was monitored
using partograph compared to those mothers whose labour was not monitored using partograph (AOR
0.24, 95%Cl; 0.14-0.42).

Unmatched case control study conducted in Addis Ababa among public health deliveries finding indicated
that the odds of experiencing perinatal mortality were decreased by 65% compared to women who had no
labour follow up using Partograph (12).The other case control study conducted in Northern Tigray(13)
revealed that the odds of perinatal mortality were 90% less likely among women whose labour was
monitored using partograph compared to those mothers whose labour was not monitored using
partograph. The findings were agreed with this study. This might be due to using partograph may be
helpful in early detection of fetal and maternal complications. Partograph is recommended by world health
organization and its appropriate use is can help to detect abnormalities of fetus during labour and delivery.

Delay in seeking labour care was the other determinants of perinatal mortality in the current study. The
odds of experiencing perinatal mortality were 2.61 times more likely among mothers who were delay in
seeking labour care compared to those mothers who were not delay (AOR 2.61, 95%CI; 1.56-4.39). This
finding was agreed with the study conducted in northern Tigray (13).This might be due to failure to
recognize signs of complications, failure to perceive the severity of illness, cost considerations, previous

negative experiences with the healthcare system, and transportation difficulties.

Perinatal mortality was significantly associated with transport problem. The odds of perinatal mortality
were 2.75 times more likely among mothers who had encountered transport (ambulance) problem

compared to those mothers who had no transport problem during labour (AOR 2.75, 95%Cl; 1.49-5.11).
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The result of this study was consistent with a study conducted in Uganda(37). This might be due to
distance from a mother’s home to health institutions or from institutions to institutions during referrals, the
condition of roads, and a lack of emergency transportation. The time taken to reach health facility has
been indicated as risk factor for perinatal deaths in developing nations(2). A large number of mothers had
to travel more than an hour to reach the referral hospitals and other health facilities and most of the public
transportations are difficult for mothers who are on labour the best option for this is ambulance serves as

government tries to access it to all health centers and hospitals.

7. STRENGTH AND LIMITATION
7.1 strength of the study

The risk of recall bias by mothers judged to be low because, they were interviewed shortly after delivery
or newborn death.

7.2 limitation of the study

The health institution based study might had an over-representation of the determinants of perinatal
mortality, as more complicated cases are referred to health institutions and since the data also collected in
institution only the perinatal deaths in the community after discharge were no considered.

Since it also the study was conducted among health centers and specialized hospitals the homogeneity of
the study population might not be considerable.

Determining gestational age using last normal minstrel period (LNMP) is not as accurate as obstetric

ultrasound.

27 | Page



8. CONCLUSION

The determinants of perinatal mortality in the study area was largely due to medical, obstetric, neonatal
complications that are easily identifiable and manageable with the existing basic obstetric and neonatal
care whereas health care and socio-demographic factors were also the important determinants that were
associated in this study that needs further encouragement in partograph use in labour follow up and
educating females to tertiary education.

9. RECCOMMENDATION

I.  For health care providers
It is better to prevent antepartum hemorrhage, obstructed labour and prematurity
Partograph use during labour follow up should be strengthened
Counseling and health education about delay in seeking labour care is needed
Il.  For government health officials at each level
Transport system must be strengthening

Educating females to tertiary educational level is better

I1l.  For researchers
Identifying the reason of first delay needs further research
Qualitative research needs to be done on 3" delay at the health institutions
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ANNEXES
Annex 1- information sheet
Hello! My name is ..................... I am here on behalf of the School of master of public health Bahir -
Dar University; to identify determinants of perinatal mortality in Bahir-dar town governmental health
institutions.
I am going to interview you about socio-demographic factors, general obstetric factors, medical and
obstetric complication factors, fetal/newborn factors and health care factors and your behavioral factors
encountered you in the current pregnancy and delivery to identify association of this factors for perinatal
mortality, the result will contribute in access to and improvement for quality ANC follow up, delivery ,
post-natal care, basic emergency obstetric care in the governmental health institution in this town and

finally will help to prevent maternal and perinatal mortality.

I had received permission from the health institution and respective health offices to conduct this study.
The information from this study will not be used for other purposes by any of the institutions and
individuals without your agreement and the information will be completely confidential.

Please direct any questions or problems you may encounter during this study to:

1. Daniel Tarekegn

Department of Epidemiology

College of Health Science

Bahir Dar University

Mobile +251 918 217172

Email- tadan2020@gmail.com

for additional information, please contact

2. Mrs Kebadnew Mulatu Mobile +251 924491976
3. Mrs Taye Abuhay Mobile +251 918806940
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Annex 2. Consent form

I the under sign all the information is kept confidential and will be used solely for this study. My
agreement to participate in this study is with the assumption that, the information that | gave
will greatly improves access to and quality basic emergency and obstetric care, ANC follow up, delivery
and postnatal care and health care service in general in gynecologic, obstetric and neonatal units.
Generally, 1 will explain about this research study and I will understand the same. And, | hereby agree to
participate in this research study and give my voluntary consent.

Interviewer Name..............ccoeeviiiiiiiiiinnnn.. Signature.........oooveviiiiiii

D (0 113 0 [

Witness Signature..............ccoevvinininannn.. Date....o.oviieiiie e

Supervisor Name ...........ooeviiiiiiiiininenen. Date........coevvnennn. Signature..............

Please direct any questions or problems you may encounter during this study to

Daniel Tarekegn

Department of Epidemiology
College of Health Science
Bahir Dar University

Mobile +251 918217172
Email- tadan2020@gmail.com
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Annex-3 English version Questioner form

Name of data collector---------------------n-m--- signature-------------- Date
Name of supervisor e signature Date e
Code-----===m=mommmmoeem oo name of health institution--------------=-=-=-memememm oo

Part-1 General Socio-demographic information

S.n Variables Categories /response Code | skip
1 Maternal age during delivery | smmmeeeee years
2 Maternal educational status 1. Not educated
2. Primary (1-8)
3. Secondary (9-12)
4. Tertiary (>12)
1. Single
3 Marital status of the mother 2. Divorced
3. Married
4. Widowed
4 Residence 1. Urban
2. Rural
5 Occupation of the mother 1. Employed
2. Merchant
3. Housewife
4. Others ------
6 Average monthly family income inETB | -=--m—--
Part- Il General obstetric and maternal history of the mother for the index pregnancy
1 Gravidity | e
2 Gestational age in weeks current pregnancy | ----m-mmmmmemmemee-
3 Birth interval in months for the last pregnancy 1. <24 months
2. 24-36 months
3. >36 months
4 Did the women had ANC visit 1. Yes 2 7
2. No
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5 If yes for Q-4 number of ANC visit 1. 0-1
2. 2-3
3. >4
6 Timing of ANC initiation 1. 1% trimester
2. 2" trimester
3. 3" trimester
7 Maternal tetanus toxoid vaccine received 1. Received 9
2. Not received
8 If received in Q8 dose of tetanus toxoid vaccine 1. single dose
received 2. 2-3 doses
3. 4-5doses
9 family planning use before the index pregnancy 1. Yes
2. Yes
10 Did the mother taken Iron-folate pill during 1 Yes
preconception or pregnancy? 2: No
11 Previous history of perinatal death 1. No
2. Yes
12 Previous of History of abortion below 7 months 1. No
2. Yes
Iv. Medical and obstetric complication for the index pregnancy
1 Mode of delivery 1. SVvD
2. Cesarean section
3. Assisted VD
2 Hemorrhagic disorder 1. No
2. Yes
3 History of diabetes mallets 1. No
2. Yes
4 History of Hypertensive 1. No
2. Yes
5 History of hepatitis B infection 1. No
2. Yes
6 History of malaria during pregnancy 1. No
2. Yes
7 History of epileptic disorder 1. No
2. Yes
8 History of sexually transmitted disease 1. Yes
2. No
Part-V Fetal/Newborn factors
1 Sex of new-born 1. Male
2. Female
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Number of fetus delivered

1. Single
2. Multiple

Birth weight in grams

Part-V Maternal behavioral and health care factors

Time spent at home After labour had started before
decision was made to go health institution , hr.

Did you got transport (ambulance) problem during 1. No
traveled from home to health facility or from health 2. Yes
facility to health facility during referrals
Did you chew chat during pregnancy 1. No
2. Yes
Did you smoking cigarette during pregnancy 1. No
2. Yes
Did you take drugs for other health problem during 1. No
pregnancy not prescribed 2. Yes
Did you drink alcohol during pregnancy 1. No End
2. Yes

If yes ,type of alcohol(Tela,Areki,beer,wine,wuski)

Frequency per week
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Annex: 5-i3% wmmpdP i
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+oh | mmPh yuaii mpg | ank
1 st Al oAt amd yme | e At
2 Pagt PRynIct ReE ywy @y ym, 1. et
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3. h9-12 pmLH
4, n12 hkn M@
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2. mym
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makd G 2. My
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Annex -4 Data extracting checklist

AOATEA mEAAE

Directions: Encircle the numbers for findings on the records

1. Still birth

2. Early neonatal death

1.Yes 2.No

1.Yes 2.No

3. Maternal medical complication

1.

ok~ N

6.

None

Antepartum hemorrhage 8.
Hypertensive disorders 9.

DM
HIV
Malaria

4. Obstetric complications

1)
2)
3)
4)
5)

None

Obstructed labour
Prolonged labour
Ruptured uterus
PROM

5. New-born complication

1.
2
3
4.
S.
6
7

.M

6

None

. Asphyxia
. Sepsis

Prematurity
Congenital anomaly

. Cord injury

Bleeding

ode of delivery

10.

10.
11.
12.

STI
Anemia
HBYV infections

Epilepsy

Trauma/accidental fall
Meconium stained aspiration
syndrome

Hypoglycemia

Hypothermia

Neonatal Jaundice
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1. SvD
2. Cesarean section
3. Assisted VD

7. Fetal presenting part

1. Head
2. Breech
8. Partograph use during labour follows up
1. Yes
2. No
9. Qualification of birth attendant
1. Doctor/Emergency surgeon
2. Midwife
3. Other health professionals

10. One minute Apgar SCOre-------------------------

11. Five minute Apgar SCOre ------------=---------

12. Did the new-born resuscitated
1. Yes
2. No
13. Birth weight in grams ....................

3. Feet
4. Arm/hand
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Annex- 7 Declaration of the study

I, the under signed declared that this is my original work ,has never been presented in this or
other any university ,and that all the resources and materials used for the research have been

fully acknowledged.

Principal Investigator: signature date
1. Daniel Tarekegn: 8/7/2019

Approval of the advisor (s)

Advisors Name Signature Date

1. Mr. Kebadnew Mulatu 8/7/2019

2. Mr. Taye Abuhay 8/7/2019
Internal examiner signature date

1. Mr. Yihun Mulugeta 8/7/2019
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