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Abstract
Background: Many countries need to accelerate their progress to achieve the sustainable development goal target of neo-

natal death. It is still high in Ethiopia. Thus, this study aimed to assess the mortality predictors and length of hospital stay

among Neonates admitted to the Neonatal Intensive Care Unit of Gurage zone public Hospitals.

Method: In this study, a facility-based retrospective follow-up study was applied among 375 neonates admitted to the NICU

of selected public hospitals in the Gurage zone from June 1, 2019 to June 30, 2021. The researchers used Epi-Data entry 3.1

for the data entry and then exported it to STATA version 14 for analysis. The Kaplan–Meier survival curve and log-rank test

were used to estimate and compare the survival time of categorical variables, respectively.

Result: The researchers observed about 85 (22.7% with 95%CI: 18.7, 27.2) deaths from the 2305 person-days follow-up. The

median survival time was 14 days. The overall incidence density rate was 36.9 per 1000 person-days observed (95%CI: 29.8,

45.6). Perinatal asphyxia (AHR: 2.9[CI: 1.8; 4.8]), cesarean section as a mode of delivery (AHR: 1.1[CI; 1.01; 1.15]), maternal

age of greater or equal to 35 years (AHR: 1.1[95% CI: 1.01, 1.15]), and twin pregnancy (AHR: 2.3[95% CI: 1.2, 4.3]) were

predictors of neonatal mortality.

Conclusion: The survival rate of neonates was higher compared to other studies. So, to reduce the burden of neonatal mor-

tality, health care providers should give special attention to twin pregnancies, neonates delivered via cesarean section, and

neonates with a problem of perinatal asphyxia.
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Introduction
More than half (62%) of neonatal deaths occur during the first
three days of life (Sankar et al., 2016). A decrement in neo-
natal death from 39 to 29 was observed between the 2005 and
2016 Ethiopian demographic health survey (EDHS), but it
has remained stable since 2016 (EPHIEE, 2019). West and
Central Africa and South Asia had the highest neonatal mor-
tality rate (NMR) in 2017. However, most regions reported
accelerated progress in reducing neonatal death from 2000
to 2017, and more than 60 countries need to accelerate
their progress to achieve the sustainable development goal
target of neonatal death by 2030 (Hug et al., 2019). In
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India, neonatal death decreased from 38 to 23,·five deaths per
1,000 live births (Dandona et al., 2020). The pooled mortality
rate of preterm neonates in East Africa is 19.2%, and the odds
of mortality among preterm neonates with respiratory distress
syndrome and neonates with birth asphyxia were higher
(Chanie et al., 2021). The incidence density rate (IDR) of
neonatal mortality in Sub-Saharan Africa was high. The
IDRs of neonatal mortalities in neonatal intensive care
units and the community of these countries were 24.53 and
1.21 per 1000 person-days, respectively. Asphyxia and respi-
ratory distress syndrome were independent predictors of time
to neonatal mortality in neonatal intensive care units (Bitew
et al., 2020). There is a wide variation in neonatal mortality
in sub-Saharan Africa, ranging from 8 to 50 per 1000 live
births and an average of 30.1 deaths per 1000 live births
(Kayode et al., 2017). Despite the potential factors that
could influence the survival status of newborns, these
factors are not well known in the study area. Thus, this
study aimed to assess the mortality predictors and length of
hospital stay among neonates admitted to the Neonatal
Intensive Care Unit of Gurage zone public Hospitals. The
finding of this study will help the researchers to uncover
the various domains of factors by doing further based on
the outcomes identified in this study and improve the survival
status of neonates by acting on the modifiable factors.

Literature Review

The Magnitude of Neonatal Mortality
A hospital-based prospective and retrospective study in India
revealed an overall NMR of 10.4% (Ravikumar et al., 2018).
In Africa, the NMR was 22% in rural Ugandans (Hedstrom
et al., 2014) s(9) and 14.2% in Nigeria Enugu State
University Teaching Hospital (Ekwochi et al., 2014). A
study done in Mauritania revealed that 34.7% of neonates
died, and among those deaths, 71.3% were during the first
six days of life (Weddih et al., 2019).

A decrement in neonatal death from 39 to 29 was
observed between the 2005 and 2016 EDHS but has
remained stable since 2016 (7). A study conducted in the
Neonatal Intensive Care Unit (NICU) at Arba Minch
General Hospital discovered that the IDR of neonatal mortal-
ity was 31.6/1,000 neonate days. The first day of survival
probability was 96.1%. The study also showed that survival
probability on the 7th day, 14th day, and 21st day was 75%,
69.9%, and 66.2%, respectively, with an overall median sur-
vival time of six days (Dessu et al., 2018). A study at Jimma
University Medical center showed that the incidence of
nonatal mortality was 30 deaths per 1,000 institutional live
births (10) and 27 per 1000 neonates-day (Orsido et al.,
2019). A study done at the University of Gondar
Comprehensive Specialized Hospital revealed that 14% of
neonatal death was in the first 24 hours, 60% in the first
three days, and almost 84% in the first week of life. Also,

the failure probability was 13.79%, 59.77%, 83.91%, and
97.70% in the 1st day, 3rd day, 7th day, and 14th day of hos-
pital stay on the incidence rate of 23.81, 33.92, 31.48, and
28.90 deaths per 1000 neonate-days observation, respec-
tively (Gudayu et al., 2020). Another study in Mekelle
general and Ayder comprehensive specialized hospitals
revealed the neonatal mortality incidence of 126.5 per 1000
live births (Kahsay et al., 2019). Similarly, studies done in
the NICU of Arba Minch General Hospital and Debre
Markos Referral Hospital discovered 20.8% and 21.3%
deaths, respectively (Alebel et al., 2020; Dessu et al.,
2018). The failure probability on the 1st day, 3rd day, and
7th day of hospital stay was 19.4%, 58.2%, and 91%, respec-
tively, and there was no failure after 16 days (Dessu et al.,
2018).

Predictors of Mortality in Neonates
Socio-demographic Factors. A study in the Democratic
Republic of Congo revealed that neonates born to mothers
aged <18 and more than 35 years had a high risk of death
(Mashako et al., 2019). A meta-analysis study showed that
nulliparous age <18 years (AOR: 2.07) (Kozuki et al.,
2013). In Ethiopia, newborns from mothers less than or
equal to18 years old account for most neonatal deaths com-
pared to babies born from mothers aged 35 years or above
(AHR: 12.6) (Dessu et al., 2018). A study showed that neo-
nates born to mothers of advanced age were at a higher risk of
death (AHR= 2.60) (Mengistu et al., 2020). In another study,
the risk of death in preterm (before 34) was 4.5% higher than
in babies born after 34 weeks, and the risk becomes higher at
32 weeks (10.17 times) (p< .0001) (Ravikumar et al., 2018).
In another study, the deaths of preterm babies were higher
(24.5%) than the deaths of term babies (7.1%) (Sabzehei
et al., 2018).

Obstetrics Factors. A study in Northwestern rural China on
predictors of neonatal death revealed that neonatal death
was higher among multiparous women (OR= 2.77) (Li
et al., 2015). In Sub-Saharan Africa, multiple births (twins
or triplets or more) were independent predictors of time to
neonatal death (Bitew et al., 2020). In Ethiopia, multiple
pregnancies increase neonatal death risk (Mengistu et al.,
2020; Orsido et al., 2019). NMR was also greater among
mothers who did not receive antenatal care throughout the
first trimester of pregnancy (OR= 2.49) (Li et al., 2015). A
study done in Afar Region Public Hospitals found high neo-
natal mortality among those delivered by cesarean section
(Woday Tadesse et al., 2021). In Southern Ethiopia, the
cesarean section had a 66% protective effect on neonatal
death compared with SVD (Orsido et al., 2019).

Neonatal Medical Conditions. Studies in India and Bangladesh
also revealed that rspiratory distress (33.6%) (24), prinatal
asphaxia (25.3% and 24.3%), and sepsis (25.3% and
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21.9%) were predictors of neonatal death, respectively
(Ravikumar et al., 2018; Shahidullah et al., 2017). A study
at Arba Minch General Hospital revealed that five-minute
APGAR scores ≤5 had a higher risk of neonatal death
(Dessu et al., 2018). Thus, this study aimed to assess the mor-
tality predictors and length of hospital stay among Neonates
admitted to the Neonatal Intensive Care Unit of Gurage zone
public Hospitals.

Methods

Study Design and Setting
In this study, a retrospective cohort study was applied to
assess the survival status and predictors of death among neo-
nates admitted to the Neonatal Intensive Care Unit of Gurage
zone public Hospitals. The researchers calculated follow-up
time for each patient from the date of admission to the file
closure (due to death, transfer out, default, and the last date
of discharge). The study was conducted in the Gurage zone
from June 1, 2019 to June 30, 2021.

Study Participants and Eligibility
All neonates admitted to the NICU in the selected hospitals of
the Gurage zone were the source populations. All neonates
aged 28 days and less admitted to the NICU in the selected
hospitals of the Gurage Zone from June 1, 2019 to June
30, 2021 were included in this study. All patients with incom-
plete baseline information (at least the infant’s socio-
demographics, admission date, and exit date from the
cohort) were excluded.

Sample Size and Sampling Procedure. The sample size was
determined using double population proportion from
factors in different studies using Epi info version 7 by consid-
ering a 95% confidence interval, power of 80%. The total
sample size for this study was 397, considering the presence

of perinatal asphyxia as an explanatory variable for neonatal
death in previous literature (Orsido et al., 2019).

Sampling Technique and Procedure. Simple random sampling
technique was applied to select hospitals. The researchers con-
structed a sampling frame at the selected hospitals. The partic-
ipants who fulfilled the inclusion criteria were selected using
excel (computer-generated random sample). The study subjects
were allocated to each health facility based on the proportion of
the number of medical records of the neonates (Figure 1).

Data Collection Tools and Procedures. In the checklist of socio-
demographic characteristics, we included the maternal-
related and neonatal-related information. Data were extracted
through chart review using a structured tool. Before the
actual data collection, we orient the data collectors and the
supervisor on the objectives and contents of the checklist.
Four trained nurses as data collectors and one MSc nurse
as a supervisor reviewed all medical records of neonates
that fulfilled the inclusion criteria.

Data Quality Assurance. The data quality was assured by
designing proper data abstraction tools. After the evalua-
tion by experienced researchers, we conducted a pretest
on 5% of the sample size. Training regarding the data
abstraction checklist and data collection process for both
data collectors and supervisors was given. Close supervi-
sion and monitoring during data collection was carried
out.

Data Processing and Analysis. All filled checklists were
entered into Epi-Data 3.1 and checked for completeness
and consistency before being exported to STATA
version 14. The data were processed by STATA version
14 to estimate the survival time of neonates. We calcu-
lated the incidence of death concerning person-time at
risk.

Figure 1. Schematic presentation of sampling technique to assess the mortality predictors and length of hospital stay among neonates

admitted to the Neonatal Intensive Care Unit of Gurage zone public Hospitals.
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Cox proportional hazard model assumptions were
checked using log–log, Kaplan–Meier versus predicted sur-
vival plot and ran a global test using the Schoenfeld residual
test. Bivariate Cox proportional hazards (PH) model was

employed, and we considered variables with a p-value <.2
in the bivariate analysis as a candidate for the multi-variable
Cox-PH regression model. Variables with a p-value ≤.05
level in the multivariate analysis were considered significant
predictors of neonatal mortality in the final Cox regression
analysis.

Results

Socio-demographic Characteristics of Mothers
of Neonates
Among 397 neonatal charts reviewed, 375 (94.5%) records
met the criteria and have undergone the final analysis. The
majority were 247(65.9%) were male, and the majority
(71.2%) of the neonates were from rural areas (Table 1).

Maternal Obstetrics History
More than half of the mothers (201[53.6%]) were multipa-
rous. About 239 (63.7%) of the neonate’s mothers attend
antenatal care follow-up. Two third of neonates (251
[66.9%]) were born in the hospital (Table 2).

Table 2. Obstetrics History of the Mothers of Neonates at Gunchire Primary Hospital and Wolkite University Specialized Hospital, Gurage

Zone, South Ethiopia, August 2021(n= 375).

Variables Categories Frequency Percentage

Parity Primiparous 174 46.4

Multiparous 201 53.6

Does the mother has an antenatal care follow-up Yes 239 63.7

No 136 36.3

Types of pregnancy Single 266 70.9

Multiple 109 29.1

Mode of delivery Spontaneous vaginal delivery 206 54.9

Cesarean section 109 29.1

Instrumental 60 16

Setting of delivery Hospital 251 66.9

Health center 58 15.5

Private health facility 32 8.5

Homes 34 9.1

Obstetrics complication Yes 163 43.5

No 212 56.5

Mothers medical problem Yes 109 29.1

No 266 70.9

Chronic hypertension Yes 69 18.4

No 306 81.6

HIV Yes 7 1.9

No 368 98.1

Diabetes mellitus Yes 42 11.2

No 333 88.8

Anemia Yes 21 5.6

No 354 94.4

Other Yes 48 12.8

No 327 87.2

Table 1. Socio-demographic Characteristics of Mother at

Gunchire Primary Hospital and Wolkite University Specialized

Hospital, Gurage Zone, South Ethiopia, August 2021 (n= 375).

Variables Categories Frequency

Percentage

(%)

Age of mother <20 21 5.6

20–34 315 84

>34 39 10.4

Place of residence Rural 267 71.2

Urban 108 28.8

Age in hours <24 213 56.8

24–72 83 22.1

>72 79 21.1

Sex Male 247 65.9

Female 128 34.1

Gestational age in

weeks

<37 214 57.1

37–42 156 41.6

>42 5 1.3
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Neonatal-Related Characteristics
Among the neonates included in the study, 85(22.7%)
of them died (Table 3).

Length of Hospital Stay for Neonates Admitted
to NICU
The neonates were followed for a minimum of one day and a
maximum of 20 days of hospital stay. The mean and median
length of hospital stay for the neonates was six days (Figure 2).

Incidence of Death Among Neonates
Three hundred and seventy-five neonates admitted to NICU
were followed and given 2305 person-days observation.
Eighty-five infants (22.7%) passed away throughout the
observation period. We calculated the death incidence rate
using person-days of follow-up. The overall IDR was 36.9
per 1,000 person-days observation (95%CI: 29.8, 45.6).
After the first day, third day, and seventh day of admission,
the cumulative probability of survival was, respectively,
0.984, 0.93.7, and 0.824% (Figure 3).

Predictors of Neonatal Mortality. The Cox-PH adjusted model
allowed us to isolate four significant factors (Table 4). The
hazard of mortality in neonates with perinatal asphyxia was
2.91 times higher as compared to their counterparts (AHR:
2.9; [CI: 1.8; 4.8]). The hazard of mortality in neonates deliv-
ered via cesarean section was 1.08 times higher as compared

to those delivered via spontaneous vaginal delivery (AHR:
1.1; [CI; 1.01;1.15]). The hazard of neonatal mortality was
1.08 times higher among neonates with maternal age of
greater or equal to 35 years as compared to those with maternal
age of <35 years (AHR: 1.1; [95% CI: 1.01, 1.15]). The hazard
of neonatal mortality was 2.3 times higher among twins com-
pared to singleton neonates (AHR: 2.3; [95% CI: 1.2, 4.3]).

Discussion
The cumulative incidence of death was 22.7% (95%CI: 18.7,
27.2). The cumulative incidence finding was consistent with
the study conducted in Debre Markos Referral Hospital
(21.3%) (13), Hosana, which was 25 deaths per 1000 neonate
days (Moges et al., 2021). This finding is lower than the
study findings from Mekelle, Ethiopia (Kahsay et al., 2019).
This difference may be due to the difference in the study design.

This study indicated that the overall incidence of death
was 36.9 (95%CI: 29.8, 45.6) per 1000 neonate-days obser-
vations. This finding is lower than the studies conducted in
Mizan Tepi, Ethiopia (62.15 deaths per 1000 neonate-day
observations (Bereka et al., 2021). The possible reason
may be the difference in the study population (they consider
only Preterm Neonates). But, it is higher than the studies con-
ducted in the Wolaita zone, Ethiopia, which was 20.8 per
1000 neonate days (Berhanu et al., 2021), Debre Markos,
Ethiopia (25.8 deaths per 1000 neonate days) (Alebel et al.,
2020), and Hosanna, Ethiopia (18.8%) (Moges et al., 2021).

After the first day and seventh day of admission, the
cumulative survival probability was 85.3% (80.7, 88.9) and
70.5% (62.9, 76.8), respectively. The seventh-day survival
probability was consistent with a study conducted in Arba
Minch, Southern Ethiopia (75%) (Dessu et al., 2018). But,
the first-day survival probability was lower than the finding
from Arba Minch, Ethiopia (Dessu et al., 2018). The
median survival time of the neonates was 14 days. It is con-
sistent with the findings from Mizan Tepi University
Teaching Hospital, South West Ethiopia, and 15 days (8).

In this study, the hazard of death was higher among neo-
nates who delivered via cesarian section than those delivered
via spontaneous vaginal delivery. The supporting evidence
for this is from Kenya and Tanzania (Ochieng Arunda
et al., 2020) and Africa (Bishop et al., 2019). The possible
pathologic cause may be the hypothesis that cesarean deliv-
ery could result in the prolonged immunologic immaturity
linked to the less native intestinal flora, which may increase
the risk of infections and other diseases, as well as neonatal
respiratory problems like birth asphyxia and neonatal respira-
tory distress syndrome (Bager, 2011; Liston et al., 2008).
But, cesarean delivery was protective in other studies in
Wolaita zone, Southern Ethiopia (decreased the risk of neo-
natal death by 91.6%) (Berhanu et al., 2021), and Mizan
Tepi, South West Ethiopia, in which vaginal mode of deliv-
ery increased the risk of preterm (Bereka et al., 2021).

Table 3. Neonatal-Related Characteristics of Gunchire Primary

Hospital and Wolkite University Specialized Hospital, Gurage Zone,

South Ethiopia, August 2021(n= 375).

Variable Categories Frequency Percentage (%)

Birth weight in grams <2,500 81 21.6

2,500–

4,000

291 77.6

>4,000 3 0.8

Age in hour <24 213 56.8

24–72 83 22.1

>72 79 21.1

Sepsis Yes 226 60.3

No 149 39.7

Other Yes 49 13.1

No 326 86.9

APGAR 1st minute <7 258 72.7

≥7 97 27.3

APGAR 5th minute <7 169 47.6

≥7 186 52.4

Length of hospital stay 0–7 293 78.1

>8 82 21.9

Status of neonate Death 85 22.7

Alive 277 73.9

Referred 13 3.5
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The hazard of neonatal death from mothers with age ≥35
years was higher compared to mothers aged 20–34 years.
But, a study from rural Tanzania reveals neonatal deaths
from young mothers (aged 13–19 years) were higher com-
pared to age 20–34 years (Selemani et al., 2014). The possi-
ble pathophysiologic explanation may be due to older
mothers’ susceptibility to deterioration of most physiological

functions, such as inadequate uteroplacental circulation and
placental hypo perfusion caused by the aging uterus and vas-
culature, which may lead to fetal growth restriction (Cohen,
2014). Evidence from 45 low and middle-income countries
suggests the importance of reducing adolescent births
among the youngest age group as a strategy for addressing
the problems of neonatal mortality (Neal et al., 2018). But,

Figure 2. Length of hospitals of neonates admitted to the Neonatal Intensive Care Unit at Gurage zone public hospitals, 2021.

Figure 3. Overall Kaplan–Meier survival curve with 95% confidence intervals of neonates admitted to the Neonatal Intensive Care Unit at

Gurage zone public hospitals, 2021.
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none of the maternal-related conditions were significantly
associated with neonatal mortality in Asmara, Eretria
(Andegiorgish et al., 2020).

Thehazardof neonatalmortality among twinswashigher.This
may be because twin pregnancies born moderately and late
preterm encounter higher rates of neonatal morbidities
(Refuerzo et al., 2010). Twin pregnancies are more likely to be
affected by fetal growth restriction and preterm birth (24). Sixty
low- and middle-income countries provide evidence for this
(Bellizzi et al., 2018); Gambia (Miyahara et al., 2016) and
sub-Saharan Africa twins account for an increasing share of neo-
natal death (15.1%) (Monden & Smits, 2017). It may be due to
increased rates of obstetric and perinatal complications and
several innate characteristics such as premature separation of the
placenta (Glinianaia et al., 2011). In addition, multiple-born neo-
nates are at increased risk of prematurity and low birth weight,
whichmaymake themsusceptible to infection.Thehazardofmor-
talitywashigher amongneonateswithperinatal asphyxia. There is
much supporting evidence for this in southeast Nigeria (Uleanya
et al., 2019) and Hosanna, Ethiopia (Moges et al., 2021;
Townsend & Khalil, 2018). The possible scientific justification
could be that asphyxia contributes to the deprivation of oxygen
in the body, leading to hypoxia, hypercarbia, and acidosis forma-
tion, which may damage vital organs leading to death.

Limitations of the Study
Since the data were collected from medical records, socioe-
conomic factors were not possible to obtain for the whole
cohort, as they might be associated with mortality; therefore,

these variables in analyses were not included. So, the
researchers recommend that future researchers incorporate
these variables by applying the prospective study design.

Conclusion and Recommendation
The survival rate of neonates was higher compared to other
studies. The risk of death increased if the neonates were
from mothers aged ≥35, with perinatal asphyxia, were
twins, and with cesarean section as the mode of delivery.
To reduce the burden of neonatal death, health care providers
should give special attention to twin pregnancies and neo-
nates delivered via cesarean section neonate with a problem
of perinatal asphyxia.
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Temere et al. 7



Availability of Materials
The datasets analyzed during the current study are available from
the corresponding author on reasonable request and will be attached
to the editorial office when requested.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical Approval
Ethical approval for this study was obtained from Research, Ethical
Clearance Committee of Wolkite University with a protocol number
of 019/2021. Following the approval, the official letter was obtained
from the College of Medicine and Health Sciences of Wolkite
University and given to the hospital managers, medical directors,
and neonatal intensive unit coordinators. Permission was obtained
from the hospital’s administration before data collection.

Funding
The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed Consent
Written informed consent was not sought from the legally autho-
rized representatives of the patients directly since we used a
medical record.

ORCID iDs
Bogale Chekole https://orcid.org/0000-0003-4366-2875
Shegaw Geze Tenaw https://orcid.org/0000-0002-7216-6283
Bitew Tefera Zewudie https://orcid.org/0000-0003-0558-5119
Shegaw Tesfa https://orcid.org/0000-0002-1917-5471

References
Alebel, A., Wagnew, F., Petrucka, P., Tesema, C., Moges, N. A.,

Ketema, D. B., Yismaw, L., Melkamu, M. W., Hibstie, Y. T.,
Temesgen, B., & Bitew, Z. W. (2020). Neonatal mortality in
the neonatal intensive care unit of Debre Markos referral hospi-
tal, Northwest Ethiopia: A prospective cohort study. BMC
Pediatrics, 20(1), 1–11. https://doi.org/10.1186/s12887-020-
1963-z

Andegiorgish, A. K., Andemariam, M., Temesghen, S., Ogbai, L.,
Ogbe, Z., & Zeng, L. (2020). Neonatal mortality and associated
factors in the specialized neonatal care unit Asmara, Eritrea.
BMC Public Health, 20(1), 1–9. https://doi.org/10.1186/
s12889-019-8118-x

Bager, P. (2011). Birth by cesarean section and wheezing, asthma,
allergy, and intestinal disease (Vol. 41, pp. 147–148). Wiley
Online Library.

Bellizzi, S., Sobel, H., Betran, A. P., & Temmerman, M. (2018).
Early neonatal mortality in twin pregnancy: Findings from 60
low-and middle-income countries. Journal of Global Health,
8(1). https://doi.org/10.7189/jogh.08.010404

Bereka, B., Demeke, T., Fenta, B., & Dagnaw, Y. (2021). Survival
status and predictors of mortality among preterm neonates admit-
ted to Mizan Tepi University Teaching Hospital, South West

Ethiopia. Pediatric Health, Medicine and Therapeutics, 12,
439. https://doi.org/10.2147/PHMT.S319774

Berhanu, B., Oljira, L., Demana, M., Negash, B., Ayana, G. M.,
Raru, T. B., & Haile, D. (2021). Survival and predictors of
mortality among neonates admitted to neonatal intensive care
unit at Bombe Primary Hospital, Southern Ethiopia:
Institution-based retrospective cohort study. Pediatric
Health, Medicine and Therapeutics, 12, 239. https://doi.org/
10.2147/PHMT.S303158

Bishop, D., Dyer, R. A., Maswime, S., Rodseth, R. N., van Dyk, D.,
Kluyts, H.-L., Tumukunde, J. T., Madzimbamuto, F. D.,
Elkhogia, A. M., Ndonga, A. N., Ngumi, Z. W., Omigbodun,
A. O., Amanor-Boadu, S. D., Zoumenou, E., Basenero, A.,
Munlemvo, D. M., Youssouf, C., & Ndayisaba, G., …
N. Z. Zubia (2019). Maternal and neonatal outcomes after cesar-
ean delivery in the African Surgical Outcomes Study: A 7-day
prospective observational cohort study. The Lancet Global
Health, 7(4), e513–e522. https://doi.org/10.1016/S2214-109X(19)
30036-1

Bitew, Z. W., Alemu, A., Ayele, E. G., Jember, D. A., Haile, M. T.,
&Worku, T. (2020). Incidence density rate of neonatal mortality
and predictors in Sub-Saharan Africa: A systematic review and
meta-analysis. International Journal of Pediatrics, 2020.
https://doi.org/10.1155/2020/3894026

Chanie, E. S., Alemu, A. Y., Mekonen, D. K., Melese, B. D.,
Birhan, B. M., Hailemeskel, H. S., Asferie, W. N., Bayih, W.
A., Munye, T., Birlie, T. A., & Amare, A. T. (2021). Impact
of respiratory distress syndrome and birth asphyxia exposure
on the survival of preterm neonates in east Africa continent:
Systematic review and meta-analysis. Heliyon, 7(6), e07256.
https://doi.org/10.1016/j.heliyon.2021.e07256

Cohen, W. (2014). Does maternal age affect pregnancy
outcomes? BJOG: An International Journal of Obstetrics &
Gynaecology, 121(3), 252–254. https://doi.org/10.1111/1471-
0528.12563

Dandona, R., Kumar, G. A., Henry, N. J., Joshua, V., Ramji, S.,
Gupta, S. S., Agrawal, D., Kumar, R., Lodha, R., Mathai, M.,
Kassebaum, N. J, Pandey, A., Wang, H., Sinha, A.,
Hemalatha, R., Abdulkader, R. S, Agarwal, V., Albert, S., , …
L. Dandona (2020). Subnational mapping of under-5 and neona-
tal mortality trends in India: The Global Burden of Disease Study
2000–17. The Lancet, 395(10237), 1640–1658. https://doi.org/
10.1016/S0140-6736(20)30471-2

Dessu, S., Gebremeskel, F., Alemu, G., & Seman, B. (2018).
Survival status and predictors of neonatal mortality among neo-
nates admitted to neonatal intensive care unit at Arba Minch
General Hospital, Southern Ethiopia. Pediatrics &
Therapeutics, 8(3), 2161-0665.1000352. https://doi.org/10.
4172/2161-0665.1000352

Ekwochi, U., Ndu, I., Nwokoye, I., Ezenwosu, O., Amadi, O., &
Osuorah, D. (2014). The pattern of morbidity and mortality of
newborns admitted into the sick and special care baby unit of
Enugu State University Teaching Hospital, Enugu state.
Nigerian Journal of Clinical Practice, 17(3), 346–351. https://
doi.org/10.4103/1119-3077.130238

EPHIEE, I. (2019). Ethiopian mini demographic and health survey
2019: Key indicators. EPHI and ICF.

Glinianaia, S. V., Obeysekera, M. A., Sturgiss, S., & Bell, R.
(2011). Stillbirth and neonatal mortality in monochorionic and
dichorionic twins: A population-based study. Human

8 SAGE Open Nursing

https://orcid.org/0000-0003-4366-2875
https://orcid.org/0000-0003-4366-2875
https://orcid.org/0000-0002-7216-6283
https://orcid.org/0000-0002-7216-6283
https://orcid.org/0000-0003-0558-5119
https://orcid.org/0000-0003-0558-5119
https://orcid.org/0000-0002-1917-5471
https://orcid.org/0000-0002-1917-5471
https://doi.org/10.1186/s12887-020-1963-z
https://doi.org/10.1186/s12887-020-1963-z
https://doi.org/10.1186/s12887-020-1963-z
https://doi.org/10.1186/s12889-019-8118-x
https://doi.org/10.1186/s12889-019-8118-x
https://doi.org/10.1186/s12889-019-8118-x
https://doi.org/10.7189/jogh.08.010404
https://doi.org/10.7189/jogh.08.010404
https://doi.org/10.2147/PHMT.S319774
https://doi.org/10.2147/PHMT.S319774
https://doi.org/10.2147/PHMT.S303158
https://doi.org/10.2147/PHMT.S303158
https://doi.org/10.2147/PHMT.S303158
https://doi.org/10.1016/S2214-109X(19)30036-1
https://doi.org/10.1016/S2214-109X(19)30036-1
https://doi.org/10.1016/S2214-109X(19)30036-1
https://doi.org/10.1155/2020/3894026
https://doi.org/10.1155/2020/3894026
https://doi.org/10.1016/j.heliyon.2021.e07256
https://doi.org/10.1016/j.heliyon.2021.e07256
https://doi.org/10.1111/1471-0528.12563
https://doi.org/10.1111/1471-0528.12563
https://doi.org/10.1111/1471-0528.12563
https://doi.org/10.1016/S0140-6736(20)30471-2
https://doi.org/10.1016/S0140-6736(20)30471-2
https://doi.org/10.1016/S0140-6736(20)30471-2
https://doi.org/10.4172/2161-0665.1000352
https://doi.org/10.4172/2161-0665.1000352
https://doi.org/10.4172/2161-0665.1000352
https://doi.org/10.4103/1119-3077.130238
https://doi.org/10.4103/1119-3077.130238
https://doi.org/10.4103/1119-3077.130238


Reproduction, 26(9), 2549–2557. https://doi.org/10.1093/
humrep/der213

Gudayu, T. W., Zeleke, E. G., & Lakew, A. M. (2020). Time to
death and its predictors among neonates admitted to the intensive
care unit of the University of Gondar Comprehensive
Specialized Hospital, Northwest Ethiopia. Research and
Reports in Neonatology, 10, 1. https://doi.org/10.2147/RRN.
S233828

Hedstrom, A., Ryman, T., Otai, C., Nyonyintono, J., McAdams,
R. M., Lester, D., & Batra, M. (2014). Demographics, clinical
characteristics, and neonatal outcomes in a rural Ugandan
NICU. BMC Pregnancy and Childbirth, 14(1), 1–9. https://doi.
org/10.1186/1471-2393-14-327

Hug, L., Alexander, M., You, D., & Alkema, L., & for Child, U. I.-a.
G. (2019). National, regional, and global levels and trends in
neonatal mortality between 1990 and 2017, with scenario-based
projections to 2030: A systematic analysis. The Lancet Global
Health, 7(6), e710–e720. https://doi.org/10.1016/S2214-
109X(19)30163-9

Kahsay, A. H., Abebe, H. T., Gebretsadik, L. G., & Tekle, T. H.
(2019). Survival and predictors of early neonatal death in neona-
tal intensive care unit of Mekelle general and Ayder comprehen-
sive specialized hospitals, northern Ethiopia, 2018: Prospective
cohort study.

Kayode, G. A., Grobbee, D. E., Amoakoh-Coleman, M., Ansah, E.,
Uthman, O. A., & Klipstein-Grobusch, K. (2017). Variations in
neonatal mortality and its relation to country characteristics in
sub-Saharan Africa: An ecological study. BMJ Global Health,
2(4), e000209. https://doi.org/10.1136/bmjgh-2016-000209

Kozuki, N., Lee, A. C., Silveira, M. F., Sania, A., Vogel, J. P.,
Adair, L., Barros, F., Caulfield, L. E., Christian, P., Fawzi, W.,
& Humphrey, J. (2013). The associations of parity and
maternal age with small-for-gestational-age, preterm, and neona-
tal and infant mortality: A meta-analysis. BMC Public Health,
13(3), 1–10.

Li, C., Yan, H., Zeng, L., Dibley, M. J., & Wang, D. (2015).
Predictors for neonatal death in the rural areas of Shaanxi
Province of Northwestern China: A cross-sectional study.
BMC Public Health, 15(1), 1–8. https://doi.org/10.1186/
s12889-015-1738-x

Liston, F. A., Allen, V. M., O’Connell, C. M., & Jangaard, K. A.
(2008). Neonatal outcomes with cesarean delivery at term.
Archives of Disease in Childhood-Fetal and Neonatal
Edition, 93(3), F176–F182. https://doi.org/10.1136/adc.
2006.112565

Mashako, R., Ngbonda, D., & Alworong’a, O. (2019). Predictive
factors of neonatal mortality in intensive neonatal care unit at
the Goma Eastern Democratic Republic of Congo. Journal of
Pediatrics & Neonatal Care, 9(2), 58–61.

Mengistu, B. A., Yismaw, A. E., Azene, Z. N., & Mihret, M. S.
(2020). Incidence and predictors of neonatal mortality among
neonates admitted in Amhara regional state referral hospitals,
Ethiopia: A prospective follow-up study. BMC Pediatrics,
20(1), 1–14. https://doi.org/10.1186/s12887-020-02031-x

Miyahara, R., Jasseh, M., Mackenzie, G. A., Bottomley, C.,
Hossain, M. J., Greenwood, B. M., D’Alessandro, U., & Roca,
A. (2016). The large contribution of twins to neonatal and post-
neonatal mortality in The Gambia, a 5-year prospective study.
BMC Pediatrics, 16(1), 1–8. https://doi.org/10.1186/s12887-
016-0573-2

Moges, S., Mekango, D. E., & Astatkie, A. (2021). Mortality and its
predictors among neonates admitted to a neonatal intensive care
unit in Hadiya Zone, Southern Ethiopia: A retrospective cohort
study.

Monden, C. W., & Smits, J. (2017). Mortality among twins and sin-
gletons in sub-Saharan Africa between 1995 and 2014: A pooled
analysis of data from 90 Demographic and Health Surveys in 30
countries. The Lancet Global Health, 5(7), e673–e679. https://
doi.org/10.1016/S2214-109X(17)30197-3

Neal, S., Channon, A. A., & Chintsanya, J. (2018). The impact of
young maternal age at birth on neonatal mortality: Evidence
from 45 low and middle-income countries. PLoS One, 13(5),
e0195731. https://doi.org/10.1371/journal.pone.0195731

Ochieng Arunda, M., Agardh, A., & Asamoah, B. O. (2020).
Cesarean delivery and associated socioeconomic factors and
neonatal survival outcome in Kenya and Tanzania: Analysis of
national survey data. Global Health Action, 13(1), 1748403.
https://doi.org/10.1080/16549716.2020.1748403

Orsido, T. T., Asseffa, N. A., & Berheto, T. M. (2019). Predictors of
Neonatal mortality in Neonatal intensive care unit at referral
Hospital in Southern Ethiopia: A retrospective cohort study.
BMC Pregnancy and Childbirth, 19(1), 1–9. https://doi.org/10.
1186/s12884-019-2227-5

Ravikumar, S., Elangovan, H., Elayaraja, K., & Sunderavel, A.
(2018). Morbidity and mortality profile of neonates in the tertiary
care center Tamil Nadu: A study from South India. International
Journal of Contemporary Pediatrics, 5, 377–382. https://doi.org/
10.18203/2349-3291.ijcp20180408

Refuerzo, J. S., Momirova, V., Peaceman, A. M., Sciscione, A.,
Rouse, D. J., Caritis, S. N., Spong, C., Varner, M., Malone, F.,
Iams, J., Mercer, B., Thorp, J., Sorokin, Y., Carpenter, M., Lo,
J., & Harper, M. (2010). Neonatal outcomes in twin pregnancies
delivered moderately preterm, late preterm, and term. American
Journal of Perinatology, 27(07), 537–542. https://doi.org/10.
1055/s-0030-1248940

Sabzehei, M. K., Basiri, B., Shokouhi, M., Eghbalian, F., &
Eslamian, M. H. (2018). Causes and risk factors associated
with neonatal mortality in Neonatal Intensive Care Unit
(NICU) in Besat Hospital Hamadan-Iran from 2015 to 2016.
International Journal of Pediatrics, 6(9), 8185–8194.

Sankar, M., Natarajan, C., Das, R., Agarwal, R., Chandrasekaran,
A., & Paul, V. (2016). When do newborns die? A systematic
review of the timing of overall and cause-specific neonatal
deaths in developing countries. Journal of Perinatology, 36(1),
S1–S11. https://doi.org/10.1038/jp.2016.27

Selemani, M., Mwanyangala, M. A., Mrema, S., Shamte, A., Kajungu,
D., Mkopi, A., Mahande, M. J., & Nathan, R. (2014). The effect of
mother’s age and other related factors on neonatal survival associ-
ated with first and second birth in rural, Tanzania: Evidence from
Ifakara health and demographic surveillance system in rural
Tanzania. BMC Pregnancy and Childbirth, 14(1), 1–9. https://doi.
org/10.1186/1471-2393-14-240

Shahidullah, M., Hasan, M. Z., Jahan, I., Ahmed, F., Dey, A. C.,
Dey, S. K., & Mannan, M. (2017). Perinatal characteristics
and outcome of Neonates at NICU of a tertiary level hospital
in Bangladesh. Bangladesh Journal of Child Health, 41(1),
34–39. https://doi.org/10.3329/bjch.v41i1.33634

Townsend, R., & Khalil, A. (2018). Fetal growth restriction in twins.
Best Practice & Research Clinical Obstetrics, and Gynaecology,
49, 79–88. https://doi.org/10.1016/j.bpobgyn.2018.02.004

Temere et al. 9

https://doi.org/10.1093/humrep/der213
https://doi.org/10.1093/humrep/der213
https://doi.org/10.1093/humrep/der213
https://doi.org/10.2147/RRN.S233828
https://doi.org/10.2147/RRN.S233828
https://doi.org/10.2147/RRN.S233828
https://doi.org/10.1186/1471-2393-14-327
https://doi.org/10.1186/1471-2393-14-327
https://doi.org/10.1186/1471-2393-14-327
https://doi.org/10.1016/S2214-109X(19)30163-9
https://doi.org/10.1016/S2214-109X(19)30163-9
https://doi.org/10.1016/S2214-109X(19)30163-9
https://doi.org/10.1136/bmjgh-2016-000209
https://doi.org/10.1136/bmjgh-2016-000209
https://doi.org/10.1186/s12889-015-1738-x
https://doi.org/10.1186/s12889-015-1738-x
https://doi.org/10.1186/s12889-015-1738-x
https://doi.org/10.1136/adc.2006.112565
https://doi.org/10.1136/adc.2006.112565
https://doi.org/10.1136/adc.2006.112565
https://doi.org/10.1186/s12887-020-02031-x
https://doi.org/10.1186/s12887-020-02031-x
https://doi.org/10.1186/s12887-016-0573-2
https://doi.org/10.1186/s12887-016-0573-2
https://doi.org/10.1186/s12887-016-0573-2
https://doi.org/10.1016/S2214-109X(17)30197-3
https://doi.org/10.1016/S2214-109X(17)30197-3
https://doi.org/10.1016/S2214-109X(17)30197-3
https://doi.org/10.1371/journal.pone.0195731
https://doi.org/10.1371/journal.pone.0195731
https://doi.org/10.1080/16549716.2020.1748403
https://doi.org/10.1080/16549716.2020.1748403
https://doi.org/10.1186/s12884-019-2227-5
https://doi.org/10.1186/s12884-019-2227-5
https://doi.org/10.1186/s12884-019-2227-5
https://doi.org/10.18203/2349-3291.ijcp20180408
https://doi.org/10.18203/2349-3291.ijcp20180408
https://doi.org/10.18203/2349-3291.ijcp20180408
https://doi.org/10.1055/s-0030-1248940
https://doi.org/10.1055/s-0030-1248940
https://doi.org/10.1055/s-0030-1248940
https://doi.org/10.1038/jp.2016.27
https://doi.org/10.1038/jp.2016.27
https://doi.org/10.1186/1471-2393-14-240
https://doi.org/10.1186/1471-2393-14-240
https://doi.org/10.1186/1471-2393-14-240
https://doi.org/10.3329/bjch.v41i1.33634
https://doi.org/10.3329/bjch.v41i1.33634
https://doi.org/10.1016/j.bpobgyn.2018.02.004
https://doi.org/10.1016/j.bpobgyn.2018.02.004


Uleanya, N. D., Aniwada, E. C., & Ekwochi, U. (2019). Short-term
outcome and predictors of survival among birth asphyxiated
babies at a tertiary academic hospital in Enugu, South East,
Nigeria. African Health Sciences, 19(1), 1554–1562. https://
doi.org/10.4314/ahs.v19i1.29

Weddih, A., Ahmed, M. L. C. B., Sidatt, M., Abdelghader, N.,
Abdelghader, F., Ahmed, A., Regad, S., Makhalla, K.,
Heukelbach, J., & Barkat, A. (2019). Prevalence and factors
associated with neonatal mortality among neonates hospitalized

at the National Hospital Nouakchott, Mauritania. The Pan
African Medical Journal, 34. https://doi.org/10.11604/pamj.
2019.34.152.14683

Woday Tadesse, A., Mekuria Negussie, Y., & Aychiluhm, S. B.
(2021). Neonatal mortality and its associated factors
among neonates admitted at public hospitals, pastoral
region, Ethiopia: A health facility-based study. PloS One,
16(3), e0242481. https://doi.org/10.1371/journal.pone.024
2481

10 SAGE Open Nursing

https://doi.org/10.4314/ahs.v19i1.29
https://doi.org/10.4314/ahs.v19i1.29
https://doi.org/10.4314/ahs.v19i1.29
https://doi.org/10.11604/pamj.2019.34.152.14683
https://doi.org/10.11604/pamj.2019.34.152.14683
https://doi.org/10.11604/pamj.2019.34.152.14683
https://doi.org/10.1371/journal.pone.0242481
https://doi.org/10.1371/journal.pone.0242481
https://doi.org/10.1371/journal.pone.0242481

	 Introduction
	 Literature Review
	 The Magnitude of Neonatal Mortality
	 Predictors of Mortality in Neonates
	 Socio-demographic Factors
	 Obstetrics Factors
	 Neonatal Medical Conditions


	 Methods
	 Study Design and Setting
	 Study Participants and Eligibility
	 Sample Size and Sampling Procedure
	 Sampling Technique and Procedure
	 Data Collection Tools and Procedures
	 Data Quality Assurance
	 Data Processing and Analysis


	 Results
	 Socio-demographic Characteristics of Mothers of Neonates
	 Maternal Obstetrics History
	 Neonatal-Related Characteristics
	 Length of Hospital Stay for Neonates Admitted to NICU
	 Incidence of Death Among Neonates
	 Predictors of Neonatal Mortality

	 Discussion
	 Limitations of the Study

	 Conclusion and Recommendation
	 Acknowledgment
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


