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Abstract

BACK GROUND: Neonatal mortality (NM) isdefined as the death of babieswithin thefirst
28 days of their lives and it’s consider a key outcome indicator that used to assess and evaluate

the development of maternal and neonatal health services in the community.

OBJECTIVE: To detect the neonatal mortality rates and to finding the essential causes and
factors related with neonatal mortality

METHODS: A retrospective study was used to achieve the aim of the study through
ng NMR of all the admitted neonatesto the NCU in hospitals of Babylon governorate,
throughout the period of 2020 and 2021 years, the study done during the mid-November 2022
to end of March 2023. Data including; the number of deaths in neonatal period, cause of
death, neonatal gender, gestational age, birth weight, mother's age, mode of delivery, place
of delivery, type of pregnancy, and total number of live births.

RESULTS:

The Neonatal Mortality Rate (NMR) was 40 per 1000 live birth in 2020 and 38 /1000 live
birth in 2021 among all admitted neonates in Babylon hospitals, NMR was very high among
neonates with RDS (46% in 2020 and 5 2% in 2021), and low-birth-weight preterm neonates
(25.8% in 2020 and 10.3% in 2021).

CONCLUSION:
The NMR was high in Babylon governmental hospitals especially in the hospital at the rural

area. The RDS and prematurity were the main cause of neonatal deaths.
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Introduction

The neonatal period is defined as the 1¥ 28 days after birth and may be further
subdivided into very early (birth to <24 hr.), early (birth to <7 days), and late neonatal
periods (7 days to <28 days) (Nayyef et al., 2020).

The neonatal period — is the most vulnerable time for a child’s survival. Children face
the highest risk of dying in their first month of life at an average global rate of 18 deaths per
1,000 live births in 2021, down by 51 per cent from 37 deaths per 1,000 live births in 1990.
Globally. 2.3 million children died in the first month of life in 2021 — approximately 6,400
neonatal deaths every day (UNICEF, 2021).

Neonatal mortality (NM) is defined as the death of babies within the first 28 days of
their lives according to World Health Organization (2006) and its consider a key outcome
indicator that used to assess and evaluate the development of maternal and neonatal health

services in the community (Jawad et al., 2017).

According to Millennium Development Goal no. 4 (reduce child mortality). A
significant progress has been made globally in reducing mortality rate of under 5 children
from an estimated rate of 90 deaths per 1000 live births in 1990 to 46/1000 in 2013 (World
Health Organization., 2018). Particularly in Iraq. the neonate mortality rate decrease from
66/1000 in 1975 to 22/1000 live birth in 2020 according to UN Inter-agency Group for
Child Mortality Estimation (IGME. 2023).

The first 2 days after birth account for over 50% neonatal deaths, while the first week
of life accounts for over 75% of all neonatal deaths. Death of a neonate has always been a
shocking experience, especially for the mother and of concern in clinical practice (Nyoni &

Nyoni, 2020).



Globally the main causes of newborn deaths are prematurity and low birth-weight
(LBW), infections, asphyxia (lack of oxygen at birth), congenital malformations and birth
injury. In addition to deformities and chromosomal abnormalities, respiratory distress,
bacterial sepsis and intrauterine hypoxia all of those consider the significant reasons for

neonate mortality (Habib et al., 2018) (Abed & Al-Doori, 2018) (Al-Saady, 2007)

Neonatal deaths also influenced by prenatal conditions and circumstances
surrounding delivery as well as a low socioeconomic status of family which is frequently
associated with premature deliveries that is correlated with high rates of neonate morbidity

and mortality (Samira T et al., 2012).

Maternal mortality, socioeconomic-demographic factors. the health care system,
cultural practices, insufficient antenatal care, repeated caesarian deliveries and technologies

are some determinants of neonatal death (Mehmoud & Al-Khudhairi, 2021) (WHO, 2007).

Objectives of the study:

e To assess the neonatal mortality during the period of 2020-2021.

e To identify the main causes of neonatal death among the neonates admitted to
neonatal care units (NCUs) in all the governmental hospitals of Babylon governorate.

e To finding out the relationship between neonatal death and risk factors of neonatal

deaths.
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Methodology

This chapter includes, design of the study, administrative and ethical arrangement, Sample

& setting of the study, study instrument and statistical analysis.

Design of the Study: A retrospective study was used to review the medical records of all
the admitted neonates (No=27379) to the NCU in governmental hospitals of Babylon
governorate, with an analytic component of the neonate death in 2020 and 2021 years. done

during the mid-November 2022 to end of March 2023

Administrative and Ethical Arrangement-A formal permission has been issued from
college of nursing/University of Babylon to conduct the study. Second approval was

obtained from the health Directorate of Babylon. Appendix (1)

Sample & setting of the study Non-probability (purposive sampling) of (27379) neonates
baby born during the period of (2020- 2021) and admitted to Babylon governmental
hospitals. Data was obtained from the statistical department in health directorate of Babylon
governorate as electronic health records from the programs called (Microsoft Visual

FoxPro).

Study Instrument: The instrument was made for the purpose of the study Appendix (2)

and it’s composed of three parts as follows:

Part 1: Socio-demographic data of the mothers (age, and residency) and their neonates
(birth weight, gender, and age at time of death). Early neonatal death (0-7 days), late
neonatal death (8-28 days)

Part 2: Obstetric history includes mode of delivery, place of delivery, type of pregnancy,

and gestational age.

Part 3: Causes of neonatal deaths that classify according ICD10



Statistical Analysis: Data were analyzed using the Statistical Package for Social Sciences
(SPSS) version 26, through the application of descriptive statistical data analysis including
frequencies and percentages, arithmetic mean with standard deviation, mean of score (MS)

with their standard deviation (SD). and inferential statistics (multiple regression).
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Results

Table 1: NMR and Total Number of Admissions in the Hospitals and Deaths

2020 2021
Names of Hospitals
No. No.
o Deaths NMR o Deaths NMR
admissions admissions
Al Mahawil general Hospital 1095 59 538 % 1003 39 388 %
Al-Hashimiyah General
) 1599 23 14.3 % 1872 41 219 %
Hospatal
Alexandnia General Hospital 442 5 11.3 % 472 8 16.9 %
Al-Jafl general hospital 445 8 17.8 % 599 8 133 %
Al -Qasim general Hospital 856 5 58% 937 9 96 %
Imam Ali General Hospital 34 4 147 %o 70 8 114 %o
Imam Sadiq Hospital 2912 156 535 % 3232 186 575%
Al-Zahraa' Hospital for Birth 416 18 36 % 351 27 76.9 %
Babil Teaching Hospital for
_ _ 4806 275 57.2 % 5355 222 414 %
Maternity and Children
Ibn Saif children’s Hospital 498 10 20 % 385 8 20.7 %
Total 13103 563 42.9 % 14276 556 389 %

NMR: neonate mortality rate = (No. of Death/ No. of Birth) 1000

The neonatal mortality in this table was 42.9 per 1000 live birth in 2020 and 38.9 per
1000 live birth in all hospitals. the highest percent of NMR 147 per 1000 live birth in 2020
and 114 per 1000 live birth in 2021 in Imam Ali General Hospital, 76.9 per 1000 live birth
in 2021in Al-Zahraa' Hospital for Birth.




Table 2: Causes of death in neonatal period and their numbers each year

Causes of ND 2020 2021
Freq. (%) Freq. (%)
Neonatal Sepsis 2 (0.4 %) 5 (0.9 %)
Prematurity and LBW 145 (25.8 %) 57 (10.3 %)
Birth injury 28 (5 %) 2 (0.4 %)
Birth Asphyxia 30(5.3 %) 41 (7.4 %)
RDS 270 (48 %) 307 (55.2 %)
Congenital Pneumonia 1 (0.2 %) 0 (1.7 %)
Septicemia 58 (10.3 %) 49 (8.8 %)
Hemolytic disease of newborn 1(0.2 %) 2(04 %)
Neonatal Jaundice 5 (0.9 %) 6 (1.1 %)
Congenital anomalies 13 (2.3 %) 46 (8.3 %)
CHD 10 (1.8) 31 (5.6 %)
Meconium aspiration 0 (0 %) 1(0.2 %)

Total No. deaths

563 (100%)

556 (100%)

ND: neonatal death; Freq. frequency, LBW: low birth weight; RDS: respiratory distress syndrome and

CHD congenital heart defect

This table shows that most common causes of 563 neonatal deaths among 13103

admitted in 2020 and 556 deaths among 14276 neonates admitted in 2021 were respiratory

distress syndrome (RDS) (48% in 2020 and 55.2% in 2021), prematurity and LBW (25.8%

in 2020 and 10.3% in 2021), Septicemia (10.3% in 2020 and 8.8% in 2021), birth asphyxia

(5.3% in 2020 and 7.4% in 2021), and Congenital anomalies (10.3% in 2020 and 8.8% in

2021).



Table 3: Distribution of Neonatal Deaths According to Demographic Characteristic of

Mothers and their Neonates

" 2020 P-value 2021
Variables Interval P-value
(N=563) (N=556)
12 - 21 136(24 2) 143 !25_?!
Moth 22 -31 329 (58.4) 05 338 (60.8) 207
Tothers age : :
g 32_41 93 (16.5) 70 (12.6)
42+ 5(.9) 5(.9)
Urban 431 (76.6) 408 (73.4)
Resid 000%* 000**
SRENEE Rural 132 (23 4) 143 (26.6)
Neonates male 305 (54.2] 113 308 (55.4) 166
Gender female 258 (45.8) ) 248 (44.6) '
‘ Ea:l_}r neonatal death 123 (21.8) 119 (21.4)
Age at time of (barth to <7 days) 000%* 000**
death late neonatal death ) )
(7 days to <28 days) 40 (78.2) 437 (78.6)
ELBW (less than
1900) 75 (13.3) 74 (13.3)
‘IBTS%E?S — 82 (14.6) 53(9.5)
Birth weight 000** D00**
LBW (less than
137 (243 247 (44 4
2500) (24.3) (44.4)
Normal Birth Wt. 267 (47.4) 180 (32.4)
LGA 2(4) 2 (4)

**Correlation 1s significant at the P-value 0.01 level (1-tailed). ELBW= extreme low birth weight, VLBW= very low

birth weight, LBW= low birth weight. LGA= large for gestational age_

This table shows that the neonatal deaths were high in mothers age between 22-31

years, significantly high in urban than rural neonates (ratio 3:1), almost equal in both

gender, greatly high in late neonatal period than early neonatal period (ratio 3:1), and

significantly high in neonates born under the normal birth weight in both 2020 and 2021.

10




Table 4: Distribution Neonate Death According to the Obstetric History

. 2020 2021
Variables Interval (N=563) P-value (N=556) P-value
Preterm Less Than
503 (89.3)" 470(84.5)
Gestational Age 37wk 00** 000%*
Full-Term 38-42wk 60(10.7) 86 (15.5)
Normal Dehiv 535(95.0 526(94.
Mode of delivery it (_ ) 000** it 000**
CS 28(5.0) 30(5.4)
Home 513(91.1) 512(92.1)
Place of delivery _ 000** 00Q*=*
& Hospital 50(8.9) 44(7.9)
T f Single 398(70.7 387(69.
ypeo £ 701 ooo++ ©9-9_  ooor+
pregnancy Twins 165(29.3) 161(30.4)

**Correlation 1s significant at the 0.01 level (1-tailed). CS Cesarean section

The above table indicates that the obstetrical history was significantly associated with

increase neonatal deaths. The findings show that the majority (=75%) of NMR occur when

the neonate born before 37 week of gestational age, delivered normally, in home than

hospital, and in single birth than twins in both 2020 and 2021.

11
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Discussion

The current study reviewed the neonatal mortality retrospectively throughout 2020-
2021 and identify the essential causes of neonatal death among the admitted neonates
(N=27379) to neonatal care units (NCUs) in all the governmental hospitals of Babylon

governorate/Iraq.

The neonatal mortality rate was 42.9 per 1000 live birth in 2020 and 38.9 per 1000
live birth among all admitted neonates in NCU in the Babylon governmental hospitals as
Table (1) shown. This result was above the value for NMR in Iraq. in 2020 was (21.4) and
in 2021 was (20.7) according to (IGME, 2023) (O’Neill, 2023) and approximately same as
NMR in al Ramadi province in the first period between 2003-2007 and less in the second
period from 2008-2013 (Hunnosh et al., 2017). In comparison with another hospitals in
different Iraqi governorate: the current rates were approximately higher than the NMR in
Misan Hospital for Child and Maternity (Aljawadi & Ali, 2023) and Al-Sadder Teaching
Hospital (E. A. A.-M. Ali, 2016), Fatema AL Zahraa Hospital in Baghdad (Habib et al.,
2018). And nearly same as NMR in Al- Kadhymia Teaching Hospital (Al-Saady, 2007) and
neonatal deaths at Fallujah General Hospital (Samira T et al., 2012). As well as slightly less
than the numbers of early neonatal deaths (54%) in maternity hospital in Duhok

(Abdulmalek & Yusif, 2018).

The table (2) disclosed that RDS was the essential cause of neonates’ mortality,
which caused half of total death in both 2020, 2021. This result go in line with Aljawadi &
All, (2023) study finding that revealed the RDS was the primary cause of NM in both
2018/2019 years forming about 65% of total deaths. Also compatible with another studies

conducted in Al- Kadhymia Teaching Hospital (Al-Saady, 2007), Al Zahraa Hospital in
13



Baghdad (Habib et al., 2018) and NICU of Imam Reza Hospital in Kermanshah, Iran
(Babaei et al., 2018), which exhibited that most common cause of neonatal deaths was

respiratory distress syndrome.

Prematurity and LBW considered the second main cause of NM (25.8% in 2020 and
10.3% 1n 2021) in the present study; similar result was reported by Habib et al., (2018)
which, shown that neonatal deaths were very high among low-birth-weight preterm
neonates admitted to the NCU of Fatima Al Zahraa Hospital in Baghdad During 2017, and
also the study conducted by Obaid & Al Azzawi, (2011) displayed that NMR in very low
birth weight neonates increased from 15% in 2003 to 33.6% in 2009 in Diyala Province-
Iraq. Furthermore Samira T et al., (2012) point out that the prematurity combined with
respiratory insufficiency remain the major cause of neonatal deaths in Fallujah General
Hospital. And Al-Awqati et al., (2015) revealed that the low birth weight and very preterm
neonates were highly associated with fatal septicemia. Therefore, prevention of preterm

labor is a key element in decreasing neonates’ mortality.

There were a numerous risk factors significantly associated with high rates of
neonates’ mortality at P value 0.01 as shown in table (3 and 4) such as gestational age,
mode and place of delivery, and type of pregnancy as factors related to obstetric history as
well as birth weight, age at time of deaths and residency. Increase the prevalence of NM
related this risk factors might be associated to conflicts in Irag A number of published
articles demonstrated the consequence of conflicts on neonatal mortality (Bash & AL-
Kaseer, 2018) (Jawad et al., 2017) (Lindskog. 2016) (van den Berg et al., 2015) (O’hare &
Southall. 2007) (Macassa et al.. 2003) (M. M. Ali & Shah, 2000). The study conducted in
NICU of Imam Raza hospital that showed several factors associated with increase of
neonatal deaths such as mother’s age, neonate’s age (during first week), neonates born with

low birth weight, and neonates with low gestational age. (Babaei et al., 2018) which is
14



consistent with current study. Another studies, conducted by Nayyef et al., (2020) in
Babylon Teaching hospital for maternity and children, Abdulmalek & Yusif, (2018) in
maternity hospital at Duhok province, Hunnosh et al.. (2017) in Al-Ramadi province
between 2003-2013, Faisal Laftah, (2015) in NCU of Babylon Maternity and Children
Hospital, Samira T et al., (2012) in Fallujah General Hospital: had been concluded same

outcomes.
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CONCLUSION:

The neonatal mortality rate was 42.9 per 1000 live birth in 2020 and 38.9 per 1000 live
birth among all admitted neonates in NCU in the Babylon governmental hospitals and this
was a higher rates in comparing with national Iraqi NMR .due to numerous risk factors:
such as gestational age, mode and place of delivery, and type of pregnancy as factors related
to obstetric history as well as birth weight, age at time of deaths and residency were

significantly associated with high rates of neonates’ mortality.

Regarding the leading case of neonatal deaths. It was found that there were many causes for
neonatal mortality mainly including: RDS. extremely low birth weight, congenital

anomalies, birth asphyxia, and neonatal sepsis. Essential
Recommendations:

¢ Encourage Antenatal care to deliver interventions to improve maternal nutrition,
promote behavior change to reduce harmful exposures and risk of infections, screen
for and treat risk factors.

e Training health professionals how to taking care of high risk neonates and this can
significantly reduce neonates’ morbidity and mortality.

e A special effort must be made to direct women identified as high risk to the hospitals
able to care for them, in facilities with rapid access to comprehensive emergency
obstetric and neonatal care capabilities.

e Prevention and early diagnosis and intervention of the causes of death

e Use Better antiseptic measures in governmental hospitals to reduce sepsis as

significantly a major cause of death,

17
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Appendix (2)
Questionnaire

Assessment the causes of neonatal mortality in neonatal intensive care units 2020-2021
Part |: demographic characteristics of the mothers (Maternal

Risk factors:

1.1. Mother age: Year.

1.2. Residence:

1. Urban

2. Rurd —

Part I1: obstetric history

Birth Plurality:

Type of pregnancy Single twinsor triple

Mode of ddlivery:

1. Normal vaginal delivery (N .V. D)

2. Caesarean section (C.S)

2.3. Place of delivery:

24



Part I11: characteristics of the Neonatal

3.1. Birth weight: g.

3.2. Gender:

1. Mde

2. Female E

3.3. Age at time of death (days): E

3.4. Gestational age at birth: week

Part IV: Causes of Neonatal deaths:

1. Respiratory distress syndrome (RDS)

2. Birthasphyxia | s

3. Congenital malformation

4. Septicemia

5. prematurity and low birth weight

6. Congenital pneumonia

7.Intraventricular hemorrhage

8. neonatal jaundice with complication

9. Congenital hydrocephaly
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