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Abstract
Background: Globally about 4 million neonates died each year within 28 days of life. Low birth
weight is still continued global public health problem and it has both short and long term health
impact. According to UNICEF report each year 1.1 million neonates die due to complication of
preterm birth. Prematurity, birth complication, neonatal sepsis, meningitis and pneumonia were the
main determinant of neonatal mortality. Of the cause of neonatal mortality low birth weight covers
60% to 80%.
Objective: The aim of this study was to assess neonatal mortality and associated factors among low
birth weight neonates admitted to neonatal intensive care unit in selected hospitals, Amhara region
North West Ethiopia 2018.
Methods: An institutional based cross sectional study was conducted. The study was conducted
from July 1/2017 to June 30/2018. One year data were collected retrospectively from Novemberl to
November30/2018, entered into Epi Info version7 software and exported to SPSS version23software
for analysis. Both Bi-variate and multivariable logistic regression analysis was carried out. Adjusted
odds ratio with 95% CI was used to measure strength of association.
Results: A total of 635 low birth weight neonates were incorporated in the study. Number of male
participants were371 (58.4%). Among these low birth weight neonates 161/635 death were recorded
with 253.5 per 1000 low birth weight live birth and the prevalence was 25.4%.

In multivariable logistic regression analysis gestational age below 32 weeks (AOR: 3.83, 95%ClI:
2.18-6.72), presence of asphyxia (AOR: 2.27, 95%CI: 1.17-4.39), presence of congenital abnormality
(AOR: 2.29, 1.05-4.99), Presence of respiratory distress syndrome (AOR: 2.831,95CI: 1.99-4.23),
history of maternal TT vaccination (ARO: 0.55, 95%CI: 0.33-0.93) history of maternal high risk
(AOR:1.72,95%CI: 1.078-2.748), presence of hypothermia (AOR: 1.64, 95%CI: 1.08-2.49) and
presence of anemia (AOR: 4.28, 95%CI: 1.19-15.46) were significantly associated with neonatal
mortality.
Conclusion and recommendations:-In this study neonatal morality was high (95%CI: 22.2-28.7).
Gestational age below 32weeks, maternal TT vaccination, asphyxia respiratory distress syndrome,
hypothermia, maternal high risk and anemia had significant association with neonatal mortality.
Community and institutional based quality of health care delivery system and awareness creation

should be emphasized.

Key words: Neonatal mortality, low birth weight, neonatal ICU, Amhara Region, North West Ethiopia







1 Introduction

1.1 Background

Neonatal period is the most critical period for human being and neonatal death accounts the highest
morbidity and mortality among under five children but it is preventable[1]. Neonates are died after
birth due to different factors. Among the factors babies are severely mal-formed, they face obstetric
complication before and during birth, difficulty of adaptation to external environment or due to
harmful practices that leads to different infection like sepsis[2] .

Worldwide, out of 130 million children born every year, about 4 million had died in the first 4 weeks
of life, around 75% of death occurs in the first seven days of life and up to 25% to 45% of death

occurs in the first 24 hours [1, 3].

Low birth weight baby is a neonate which is born below the standard neonatal weight at birth. Based
on the definition of World Health Organization (WHQO), neonates which are born with birth weights
of less than 2500qg are classified as low birth weight (LBW) without regardless of their gestational
age. Subcategories of low birth weight include very low birth weight (VLBW), which is less than
1500 g and extremely low birth weight (ELBW), which is less than 1000g[4].

According to WHO 2016 report 60% to 80% of neonatal death occur due to low birth weight
globally [5]. It is still continued global public health problem and it has association both short term
and long term health impact. There is great variation in the prevalence of low birth weight between
the regions and between the countries. However most low birth weight occurs in low and middle-
income countries. It is also a public health problem in some high income countries like Spain, the
United Kingdom of Great Britain, (UK) and the United States of America (USA) ([6].

One of the main priorities of sustainable development goal three (SDG) 3 is continues redaction of
neonatal mortality[7]. But neonatal mortality is still high in Sub Saharan Africa including our country

Ethiopia.

From 1999 to 2016 under five mortality were reduced by 62% but the neonatal mortality is only
decreased by 49%, so neonatal mortality take great share from under five mortality[8].

Among the neonatal death, grater than80% of neonatal death occurs due to prematurity, birth
complication at labor and delivery like asphyxia, neonatal sepsis, meningitis and pneumonia[9].




These cause of neonatal mortality can be prevented with basic solutions such as affordable and
quality health care delivered by well-trained doctors, nurses and midwives, antenatal and postnatal
nutrition for mother and baby, and clean water supplementation for both [8]or affordable quality of

care for the” mothers and the child can save a millions of lives[9].
1.2 Statement of the problem

Under-five mortality is decreased but neonatal mortality is still high. Acording to UNICEF 2018
report each day in the world 7000 babies are still died and it is because of lack of global commitment
to newborns[8].

In Africa 1.16 million neonates die each year in the first 28 days of life. Fifty percent of these
neonatal death occur in the five countries, Nigeria, Democratic Republic of Congo, Ethiopia
Tanzania and Uganda[10]. Developed countries on average has low neonatal mortality rate with
3/1000 live birth and low income countries have 27/1000 live birth[8].

Neonatal mortality is now 6.5 times lower in the high income countries than in low income
Countries. The life time risk for a woman to lose a newborn baby is 1 in 5 in Africa, compared with 1

in 125 in more developed countries [11].

Neonates who born from illiterate mothers face the risk of dying compared to neonate born from
mothers at list secondary education. On the other hand neonates who born from the poorest house

hold face the risk of dying compared to poorer household [8] .

Each yearl.1 million neonates die due to complication of preterm birth (7). Low birth weight is the
main determinant of childhood morbidity. It also restricts physical and mental developmental growth,

especially neurons developmental impairments such as mental retardation and learning disabilities.

As resent study shows low birth weight is not only cause of neonatal mortality and morbidity it also
increase the risk of non communicable disease like diabetics mellitus(DM) and cardiovascular disease

like hypertension late trough out the life [12].




According to Stoll, B.J., et al report, low birth weight is significantly affected hearing ability of
neonate throughout the life[13]. In Bangladesh prevalence of low birth weight ranges from 23% to
60%. Generally 1/3 of neonatal death occurs among very low birth weight neonates. Preterm accounts
about 75% of neonatal death [14].

In Ethiopia in 2014, 17.1% of neonates were born with low birth weight. Maternal education, marital
status and house hold wealth were associated factors for neonatal mortality and low birth weight[15].In

Ethiopia, rates of neonatal mortality is the highest than other sub Saharan Africa countries [11].

As the past fifteen years analysis (1995 to 2010) report shows Ethiopian total neonatal mortality was
decreased on average rate of 1.9% per year but ENM was decreased by 0.9%. In Ethiopia by 2015,
3,200,000 neonates were born in a year and 8,700 neonates per a day. Among these neonate240
neonates were day every day before 28 days of life. Generally the Ethiopian neonatal mortality rate is
28 per 1000 live birth with 43/1000 death in rural and 41/1000 death in urban area[10].In Ethiopia
neonatal death varies between low income households and high income household with mortality
rate of 50/1000 live birth and 37/1000 live birth respectively[15].

As Ethiopian demographic and health survey (EDHS) sixteen years analysis (2000-2016) progress
report shows, in Ethiopia under five mortality was decreased by sixty present from 166 death per
1000 live birth in 2000 to 67 death per 1000 live birth in 2016. But neonatal mortality was
decreased only by 41% from 49 death per 1000 live birth in 2000 to 29 death per 1000 live birth in
2016 with the progress of 49,39,37 and 29 death per 1000 live birth in 2000,2005,2011 and 2016
respectively[16-19]

In Amhara Regional state the neonatal mortality rate is high compared to other 8 Regions of
Ethiopia. It is the leading Region in neonatal death with, 59.7death per 1000 live birth in2000,
50death per 1000 live birth in 2005, with increasing rate 54death per 1000 live birth in 2011 and 47
death per 1000 live birth in 2016 with slow redaction. During this time the Ethiopian national
neonatal mortality rate were 49, 39, 37 and 29 death per 1000 live birth in2000,2005,2011 and 2016
respectively[16-19]

In addition neonatal mortality is among the ten top causes of under-five mortality and morbidity in
the study area. There are different studies in community based on total neonatal mortality rate
including Ethiopian Demographic and health survey (EDHS)[18] in the area, and there are little study

on preterm and all neonatal mortality admitted to neonatal intensive care unit.




But no any study was conducted on low birth weight neonate admitted to neonatal intensive care

units and associated factors in the study area.

Despite huge  Government investment and against different neonatal mortality reduction
program like kangaroo mother care (KMC) tetanus toxic (TT) vaccination, integrated
management of neonatal and child illness IMNCI, ICCM, focused antenatal care(ANC),Post
natal care (PNC) early breast feeding incitation, basic emergency maternal, neonatal and
obstetric (BEMNOC) and comprehensive emergency management of neonatal and obstetric
care (CEMONC) neonatal mortality is still high. This is the reason what | intends to study
neonatal mortality and associated factors in the neonatal intensive care unit(ICU) in Amhara
Region North West Ethiopia [20].

1.3 Significance of the study
This study had a great role to identify neonatal mortality and associated factors among low birth
weight neonates admitted to neonatal intensive care unit (NICU) in selected hospital Amhara

Regional state North West Ethiopia.

This study helps to show the hospital administrators burden of neonatal mortality, to preventable

cause and its burden to the community.

It is also used to aware Amhara Regional State health bureau the burden of neonatal mortality
among low birth weight and associated factors relationship to overcome the challenges with
under incorporated health institution and stake holders including nongovernmental organization
(NGO).

It is also used to show the burden of neonatal mortality for federal ministry of health(FMOH)
and under incorporated health institution (health bureau, zonal health departments, hospitals
health centers, health posts and private health institutions) to give priority reducing neonatal

mortality in their day today activities and to reduce preventable cause of neonatal mortality.

It is also used to higher official police maker to give concerns in their program and to do farther

analysis throughout Ethiopia about determinants of neonatal mortality.




2 Literature review

2.1 Prevalence of neonatal mortality
In the main land of China the total survival rate of the neonates during discharge time was 50%.
Sixty (23.3%) died during the first seven days despite aggressive treatment, the rest 69 neonates
died after discharge from medical care. From 129 neonates who died during hospitalization,52
neonates died within 24 hours and 45 died within 7 days [21].

In Johannesburg the survival rate of neonates were 413/562(73.45, with 95%CI (69.6-77%).
Most neonatal death 111/149 (74.49%) happens in the early neonatal period. The duration of

hospitalization were high in surviving neonates than non-surviving neonates[22].

As the study done in Bangladesh shows, prevalence of low birth weight rages from 23% to 60%.
Generally 1/3 of neonatal death occurred among very low weight neonates. Preterm accounts
about 75% of neonatal death. Among 103 neonatal death, 48 babies died within 48 hours,87
babies were died within one week and the rest were died within four weeks. Of these neonates
81 were died in hospital and 22 were died at home. Among low birth weight of less than 15009
neonates 39% babies were born below 32 weeks of gestational age and 61% of new born babies
death occurred among birth weight of 1500-2499g and gestational age of 32 or more. The overall
neonatal death were 133,112,and 21 per 1000 live birth NMR, ENMR and LNMR
respectively[14].

As the study conducted in Libya in 2013 shows the mortality rate of neonates based on birth
weight,37% were less than 1.5Kg, 13% were greater than 3Kg, 21% were between 1.5-2kg, 9%
between 2-2.5Kg and 20% between 2.5-3Kg. Among the neonatal death 67 babies were died
within the first 6 days and 39(46%) were died in the first 24 hours. Based on the gestational age
twenty four (29.5%) were term, sixty(71%) were preterm between 32-36 weeks,21% between
24-28 weeks and 14% between 28-32 weeks of gestational age[23].

As the study done in Egypt Cairo university shows the total prevalence of neonatal mortality
was 29.1% (240). Of these neonatal mortality 50% were preterm babies. Among low birth

weight (<1000g) neonate the mortality rate was 69.4%.




Generally among neonatal death occurred in NICU,2.1% is occurred within 24 hours,15.8% in 2
days,29.2% within 3 days, and 91.3% within 12 days. But only 8.75 % of deaths (n=21)
occurred after the first month of NICU admission[24]. The occurrence of LBW was 61.9%,

14.3% and 9.4% among the preterm, term and post-term neonates respectively[25].

In Amhara Regional State the prevalence of low birth weight babies were 28% and the
associated factors were residence, educational status and economical status of the
household.[26]. As Tewabe et al study shows in Felege-hiwot referral hospital the neonatal
mortality was 13.29%[27].

2.2 Factors associated with neonatal mortality

2.2.1 Socio demographic factors
As different epidemiological study including EDHS 2011 shows, in Ethiopia neonatal mortality

among low birth weight is highly influenced by income of house hold, maternal educational
label, Paternal literacy label and presence or absence of electronics communication material like
radio /television in the household [11, 15].

As the study done in Bale Zonal hospital Southern Nation and Nationality and People Region of
Ethiopia shows, mothers not gaining antenatal care visit for current pregnancy, birth spacing
between pregnancy, Body mass indecs(BMI) 18.50kg/m2 of the mother and >25kg/m2, chat
chewing, source of water for daily use and amount of consumption, use of latrine, maternal
height less than 150m, mothers hand washing practices, solid and fluid disposal site and source
of energy for cooking were more likely gave low birth weight neonate compared with other

mothers use the listed service better [3].

2.2.2 Maternal related factors
Worldwide 14 million age between 15-19 year young women become pregnant per annum.

Neonatal mortality related to adolescent pregnancy and the neonatal death is high in a single or
unmarried mothers. Other maternal factors include, low label of maternal education, maternal
illness during pregnancy and living in rural residence were the main factors of neonatal
mortality[28]. In addition to this, maternal human immune virus (HIV) status and mode of
delivery also risk of neonatal mortality (11).




Based on the study conducted at Gondar referral hospital and Mettukarl shows, among the cause
of low birth weight prime parity, maternal height less than 1.5m, thinness of the mothers ,upper
arm circumference(MUAC) below 23cm of the mothers, BMI<18kg/m2,birth interval below two
years, irregular antenatal care visit, unwanted pregnancy, history of preterm birth, current
preterm birth hypertensive disorder of the mothers, anemia presence of any medical illness,
maternal age less than 16 and above 34 is highly associated with low birth weight compared to
maternal age between 25-29 years and being positive for human immune virus or acquired
immune deficiency syndrome(HIV/AIDS) were the predictors of low birth weight [26].

As Tolessa et al, study shows in Ethiopia low maternal educational label, gender inequality,
lack of good health service in the community is the main determinants of neonatal mortality
[27].

2.2.3 Neonatal related factors
As world health organization (WHO) 2014 report shows up to fifty present of neonatal mortality

is preventable through cost effective intervention. Preterm and intra partum complications are
the main cause of early neonatal mortality and sepsis is the main cause of late neonatal
mortality [29].

As prospective cohort study done in Iran on low birth weight neonate indicated small for
gestational age, birth weight and apigar score of neonate at five minutes had association with

neonatal mortality[30, 31].

Study carried out in India tertiary care hospital neonatal intensive care units shows Prematurity,
RDS, asphyxia and birth weight below 1000g had significant relationship with neonatal survival
[32, 33].

As the study done in Mainland of China shows, gestational age below 28weaks,birth weight

below 750g and small gestational age were the cause of neonatal mortality[21].

As the study done in Johannesburg shows the cause of death for low birth weight neonates
were immaturity of multi-organs,11(55%), hypoxia,4(20%) and congenital malfrmation2(10%).
In addition to birth weight, resuscitation at birth, and necrotizing enter colitis(NEC) were cause
of new born death[22].




As the study conducted in Egypt at Cairo University shows the most frequent cause of death
were infection 135 (56.25%), RDS 64(26.7%), hypoxic-ischemic encephalopathy 45[18.8%],
CHD 25deaths [10.4%] and chromosomal or congenital anomalies (18 deaths [7.5%])[24]
respiratory distress, preterm birth, low birth weight and extremely very low birth weight[34].

Similarly in Ethiopia the leading cause of neonatal mortality were birth asphyxia (31.6%),
prematurity(21.8), sepsis(18.55), neonatal tetanus(1.9%), diarrhea (0.8%) and respiratory
infection (8.4%)[10]. Other determinant factors of neonatal mortality include, first and 5"
birth order, number of maternal ANC follow up during pregnancy, home delivery, prematurity
(GA<37 weeks), Premature and prolonged rupture of membrane(1-12hours before the onset of
labor), obstetric complication during labor, poor neonatal care, home delivery twin birth and big

and small size of the new born were cause of neonatal mortality[35].

As different study shows in Ethiopia most cause of neonatal mortality is preventable. Among the
cause of neonatal mortality neonatal infection, birth complication during labor, preterm
complication, low label utilization of health service like ANC follow up, birth with skilled birth
attendant, lack of quality of health service, post natal care for the mothers and for the new born
during post natal period, poor maternal nutritional status before and during pregnancy, low birth

weight, and preterm birth were the main determinant of neonatal death [27].

As Mengesha et al study shows in Tigry Regional state Ethiopia cause of neonatal mortality
were prematurity, Congenital abnormalities, neonatal infection, asphyxia, monthly income of the
mothers, age of the mothers below 18 years old, residence of the mothers, distance from the

hospitals and other undefined cause were course of death for neonates [36].

As the study conducted in Kersa Oromya Regional state Ethiopia, shows prenatal complication,
external cause, circulatory disease, gastro—intestinal disease, infection, parasitic disease, un

determined and unspecified cause were cause of neonatal mortality[30].

The study carried out at Jima University hospital in intensive care unit indicated prematurity,
infection, neonatal jaundice, asphyxia, respiratory distress syndrome, gestational age and body
temperature at admission had significant association with neonatal mortality[37].)




Study done at University of Gondar hospitals at neonatal intensive care units indicated birth
complication, gestational age ,hyaline membrane disease ,RDS, hypoglycemia and kangaroo-

mother care institutional delivery had significant association with neonatal survival [38].

Among the specific cause bacterial sepsis, birth asphyxia, respiratory distress syndrome and
prematurity were the main determinant of neonatal mortality. Among the cause prenatal
respiratory syndrome, sepsis due to bacterial infection and prematurity were cause for early
neonatal mortality. Also from these cause of neonatal mortality pneumonia, acute lower

reparatory infection, bacterial sepsis were the leading cause for late neonatal mortality[39].

As population based case control study conducted in North Shawa Amhara Regional state
Ethiopia shows, not attending antenatal care visit(ANC), home deliver, mother not taken post
natal care visit during post natal period, not inciting breast feeding within one hours, not feeding
colostrums, mothers note taking tetanus toxic vaccination, being small in size at birth for

neonate, being male sex were the cause of neonatal mortality [40].

As Yirgu et al 2017 nested case control community based study conducted indicates, in West
Gojam zone Amhara Regional state Ethiopia show the cause of neonatal mortality were age of
the mother below 20 years, maternal educational status, maternal occupation, family size of
house hold more than six, history of privies neonatal loss, mothers born above two children and

privies history of still birth were the main determinants of neonatal mortality [41].




2.4 Conceptual framework

Conceptual framework of neonatal mortality and associated factors among low birth weight
neonate admitted to NICU in selected hospital Amhara Region, North West, Ethiopia 2018.

v’ sex

v" Residence

Maternal condition

A N N N N

AN

Obstetrics related
DM

HTN

Gravidity of mothers
Maternal illness
HIV Status of the
mothers

ANC follow up

TT vaccination

Iron supplementation

Socio demographic factors

v Age of neonate

v Age of mothers

Neonatal condition

Neonatal mortality
among low birth

weight neonates

v Gestational age

v Congenital
abnormality
Infection(sepsis)
mode of delivery
Birth complication
Twin delivery

Apigar score

I N N N N

Place of delivery

Figure 1. Conceptual framework of neonatal mortality among low birth weight neonates
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3 Objectives

3.1 General objective

To assess neonatal mortality and associated factors among low birth weight neonates
admitted to neonatal intensive care units from July 1/2017 to June 30/2018 in selected
hospitals Amhara Region, North West Ethiopia.

3.2 Specific objectives
To determine neonatal mortality among low birth weight neonates admitted to neonatal

intensive care unit in selected hospital Amhara Region, North West, Ethiopia.

To identify associated factors with neonatal mortality among low birth weight neonates
admitted to neonatal intensive care unit in selected hospital Amhara Region, North West

Ethiopia.
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4 Methods

4.1 Study area and period
The study was conducted in three selected hospital neonatal intensive care unit Amhara Regional
state North West Ethiopia. Based on central statistical agency in 2005 E.C the study area has a
total of around 17million population 2.3 million under five children and around 0.45million
neonates were born in the area and 14,795 neonates were born from selected hospitals in
2017/2018 [19].

The study was conducted specifically on Debre-Markos, Felege-Hiwot and Debre-Tabor hospital
Ambhara Regional state North West Ethiopia.

Debre-markos is the capital city of East Gojjam Zone. It is located in North West of the capital
city of Ethiopia AdisAbaba at a distance of 300 km and 294km far from capital city of Amhara
Regional state Bahir-Dar to the south east direction. Debre-Markos referral hospital is found in
Debre-Markos town. In 2017/2018, 3706 neonates were born in this hospital but among these
neonates 213 neonates were died within 7 days. Among these neonates, 80(37.6%) were died
within 24 hours and 133(62.4%) were died between 24hours and seven days.

Also Debre-Tabor is the capital city of South Gondar Zone. It is found in North West of capital
city of Ethiopia Addis-Ababa at a distance of 684km and it is found 90 km far from the capital
city of Amhara Regional State Bahir-Dar. Debre-tabor Zonal hospital is found in Debre-tabor
town. In 2017/2018, 5214 neonates were born in this hospital. Among these neonates 161 were
died within the first 7 days. Of these neonates 7(4.3%) were died within 24 hours and
154(95.6%) were died from 24hours to seven days.

Similarly, Felege-Hiwot referral hospital is found in the capital city of Amhara Regional

State Bahi-Dar in the west direction near Lake Tana, North West of capital city of Ethiopia

Addis-Ababa at a distance of 594km.

In 2017/2018, 5875 neonates were born in this hospital but among these neonates 281 were
died within the first 7 days. Among these neonates 42(19.7%) were died within 24 hours and
213(81.3%) were died between 24 hours and seven days [20].
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4.2 Study period

The study was conducted from July 1/2017 to June 30/2018 in AmharaRegional state North
West Ethiopia

4.3 Study design

An institutional based retrospective cross sectional study was conducted

4.4 Population

4.4.1 Source population

All low birth weight neonates admitted to neonatal intensive care unit in selected hospital
from July 1/2017 to June 30/2018 Amhara Region, North West Ethiopia

4.4.2 Study population

Selected low birth weight neonates admitted to neonatal intensive care unit in selected
hospital from July 1/2017 to June 30/2018 Amhara Region, North West Ethiopia

4.5 Inclusion and exclusion criteria

4.5.1 Inclusion criteria
All low birth weight neonates who were admitted to neonatal intensive care unit (NICU) of

three selected hospitals, Amhara Region North West Ethiopia

4.5.2 Exclusion criteria
Low birth weight neonates those had unknown discharge result from all selected hospitals

were excluded.
4.6 Sample size determination and sampling procedure

4.6.1 Sample size determination for the first objective

Sample size calculation by using a single population proportion formula considering
proportion of neonatal mortality (P=0.13=13%) [42]
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0=5% of margin of error =0.05

No=[Z(a/2)p(1-P)}/d?

Where, Z a/2=standard value for 95% CI| = 1.96

ClI (confidence interval) =95%,

d (marginal error) =0.05 (i.e. 5%)

P (single population proportion) =13.29~13
So, ni= (1.96)20.13(1-0.13)/(0.05)2=174

4.6.2 Sample size determination for the second objective

The sample size was calculated by using two population proportion formula with EPI-Info

Version 7 software with 95%CI and 80% power including percent of outcome

Table 1: sample size determination table

Variables %of Cl Power Sample
neonatal size
mortality

BC(asphyxia) 9 95 80 635

Place of birth 425 95 80 142

Twin birth 21.1 95 80 259

History of neonatal death 34.7 95 80 190

Maternal age 9 95 80 86

Birth spacing<2 years 14.7 95 80 44

As the above table shows, output of Epi-info version 7software was listed based on the

calculation. To increase the representativeness of the target population the highest number is

taken for this study, it is 635
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4.7 Sampling procedure
Stratified random sampling technique was used for the stratification based on the population
from each selected hospital and systematic random sampling technique was used to selected

study participants.

The calculated samples were allocated based on the population of low birth weight neonates
admitted in neonatal intensive care units in selected hospitals of Debre-markos,Felege-
Hiwot, and Debre-Tabor hospitals from July 1/2017 to June 30/2018.

Then the total study population was divided by the sample population to determine k-value.
From each selected three hospitals all low birth weight neonate medical record numbers
were marked, counted and arranged in table. Then between the k-value using lottery method
2 was voted by third person to avoid selection bias. Then the sample was taken every two
digits and non completed charts were filled by taking the next neonate charts based on k-

value from each hospitals up to the sample size is filled.
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Figer2: sampling procedure
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4.8 Study variables

4.8.1 Dependent variables: neonatal mortality

4.8.2 Independent variables
» Socio demographic factors

s Age
% Sex
% Residence
%+ Age of the mother
» Maternal related factors
s DM
s HTN
% Gravidity of mothers
%+ ANC follow up
% HIV Status of the mothers
++ Other medical history
% TT vaccination
% ROM
% Duration of labor
¢ Iron supplementation
> Neonates related factors

%+ Gestational age

>

*,

» Congenital anomaly

L)

X/
o

Infection
Place of birth

o

53

AS

Mode of delivery

K/
L X4

Birth complication

Types of births

7/
°0

% Asphyxia
% RDS

++ Apigar score
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4.9 Operational definitions
Low birth weight: Is a neonate whose weight was below 2500 gram when it measures and
recorded on neonate chart immediately after birth by health workers including referred
neonates from other health institution for neonatal intensive care.

Congenital abnormality: Any congenital malformation of the neonate during birth up 28
days of life and recorded from neonate charts and found during data collection.
Sepsis: A neonate who developed early, late and late- late neonatal sepsis diagnosed at
admission or during hospital stay and registered in the patient chart.
Not died: All neonates whose treatment outcome were improved, left against medical
advice, absconded and referred to higher institution or other health facility within the study
period.
Maternal high risk: A mother who had history of vaginal bleeding, facial edema or whole
body swelling, high blood pressure, blurred vision, severe headache and sever lower
abdominal pain during pregnancy were taken as high risk mother in this study.

4.10 Data collection procedure
The data were collected by chart review retrospectively with prepared checklist adopted
from different literatures including EDHS and based on the neonatal and maternal medical
history recorded from neonate chart[17]. Data were collected by trained 5 bachelors of
sciences in nursing (BSCN) and one BSC midwife data collectors and supervised by

principal investigator.

4.10.1 Data quality assurance
Training materials were prepared based on tools .One day training was given for each

hospital data collectors on the contents of the tools clarity, objectives of the study and how
to they collect and record the data. Each and every checklist was checked for its

completeness daily at the end of the day before data entry.
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4.10.2 Data management and analysis procedures

The collected data were coded and entered to Epi-info version7 software and exported to
SPSS version 23 for further data cleaning and analysis.

Descriptive statistics like frequency, cross tabulation and multiple response analysis was
used to show frequency and the prevalence of neonatal mortality and co-morbidity factors

for neonatal mortality.

Both Bi-variate and multivariate analysis of binary logistic regression was carried out to
identify associated factors. Variables with P-value <0.2 in bi-viraite logistic regression was
used for multivariable logistic regression analysis. In multivariable logistic regression
analys