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INTRODUCTION 

Globally, with over 130 million babies born annually, the 

reduction of infant and maternal mortality remains a 

pivotal development goal, as highlighted by various 

international initiatives such as the World Summit for 

Children (1990), the United Nations Millennium 

Declaration, and the United Nations Special Session on 

Children (2002).
[1,2,3]

 These efforts aim at developing 

strategies to reduce perinatal and neonatal mortality by 

understanding their magnitude for program development 

aimed at curtailing avoidable child deaths. In Iraq, the 

2018 Ministry of Health Annual Statistical Report 

indicates perinatal mortality rate at 17.5 per 1000 total 

births, neonatal mortality rate at 13.8 per 1000 live 

births, infant mortality rate at 18.6 per 1000 live births, 

and stillbirth rate at 7.1 per 1000 total births.
[2]

 

Interestingly, mortality rates were lower in the Kurdistan 

Region compared to other surveyed Iraqi districts. The 

definitions of live birth, stillbirth, and the classifications 

of stillbirths (international vs. national criteria based on 

birth weight, gestational age, and body length) highlight 

the variability in how stillbirths are recorded and 

reported, complicating international comparisons.
[1,4]

 

Stillbirths, categorized into antepartum (before labor) 

and intrapartum (during labor), carry significant 

psychological, social, and economic burdens.
[5]

 Notably, 

the global stillbirth rate is alarmingly high, with 2.6 

million occurrences annually, predominantly in Low and 

Middle-Income Countries (LMIC), emphasizing the 

critical need for improved maternal and neonatal health 

care.
[6]

 Perinatal mortality, encompassing stillbirths and 

early neonatal deaths, is an essential indicator of 

maternal and neonatal health care quality. It remains a 

considerable public health concern, especially in 

developing countries, reflecting on maternal care, health, 

and nutrition, as well as the quality of obstetric and 

pediatric care available.
[7,8]

 Despite global efforts, 

significant challenges in reducing perinatal mortality 
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persist, as reflected in the Millennium Development 

Goals' limited success in reducing neonatal and fetal 

mortality rates.
[9,10]

 Neonatal deaths and stillbirths are 

primarily due to poor maternal health, inadequate 

pregnancy care, and lack of proper newborn care.
[1]

 

Factors such as women's status, nutritional status at 

conception, and harmful cultural practices play a crucial 

role in these outcomes.
[1]

 Effective strategies to reduce 

perinatal mortality involve improving access to quality 

health care, especially during pregnancy and delivery, 

and enhancing newborn care. The document further 

outlines the causes of perinatal mortality, emphasizing 

that 99% of such deaths occur in LMICs.
[11,12]

 In regions 

with access to quality healthcare, congenital 

malformations, preterm birth, and intrauterine growth 

restriction are leading causes, whereas in areas with 

lower healthcare coverage, asphyxia, neonatal tetanus, 

and infections are predominant.
[4]

 Importantly, many 

perinatal deaths are preventable through improved care 

during labor and the immediate postnatal period.
[13,14]

 

Moreover, the document touches upon the impact of 

maternal factors like age and gestational age on neonatal 

outcomes. Young maternal age and advanced maternal 

age are both associated with increased risks of adverse 

neonatal outcomes.
[15]

 Gestational age, a critical factor in 

neonatal health, is assessed through various physical and 

neuromuscular criteria to determine the maturity of the 

fetus accurately.
[16]

 Study goals: To estimate perinatal 

mortality in Al-Yarmouk Teaching Hospital in 2019, 

determine its primary causes, and examine the 

association between gestational age, number of fetuses, 

mother age, gender, mode of delivery, and birth weight. 

 

METHOD 

This retrospective cross-sectional study was conducted at 

the Neonatal Department of AL-Yarmouk Teaching 

Hospital during 2019, focusing on the comprehensive 

review of neonatal and stillborn records. The inclusion 

criteria covered all neonates born and admitted to the 

Neonatal Wards throughout 2019, as well as all stillborn 

fetuses who either completed 28 weeks of gestation or 

weighed more than 500 grams. The study's goal was to 

analyze various aspects of neonatal care, outcomes, and 

the characteristics of stillborn infants. Data collection 

was meticulously designed through a simple form, post 

review of official hospital records, to gather extensive 

information from the Statistical Unit and the Neonatal 

Care Unit of AL-Yarmouk Teaching Hospital. The 

collected data encompassed total and live births, 

stillbirths, modes of delivery (Normal Vaginal Delivery 

[NVD] and Cesarean Section [CS]), alongside detailed 

neonatal information including age, gender, maternal 

age, gestational age, birth weight, the number of fetuses, 

mode of delivery, reasons for admission, and causes of 

deaths. Additionally, data on stillborn infants, including 

gender, gestational age, and cause of death, were 

extracted from hospital registries. Ethical approval for 

conducting the study was obtained from both the 

Scientific Committee at the Department of Family and 

Community Medicine, College of Medicine, University 

of Baghdad and the Scientific Committee at the Neonatal 

Department of AL-Yarmouk Teaching Hospital, with a 

strict adherence to confidentiality concerning the use of 

data for research purposes only. For the statistical 

analysis, the collected data were digitized and coded in 

an Excel file using Microsoft Office 2019 Professional 

Plus Edition on a Windows 10 Professional system. 

Analysis was conducted using the Statistical Package for 

the Social Sciences Version 24 (SPSS-24). The statistical 

approach involved presenting continuous variables as 

mean ± Standard Deviation (SD) and categorical 

variables as frequency and relative frequency. The 

significance of associations between categorical 

variables was tested using the Chi-square test, with a P-

value of less than 0.05 deemed to indicate statistical 

significance. This study aimed to provide a detailed 

overview of neonatal outcomes and stillbirth 

characteristics at AL-Yarmouk Teaching Hospital in 

2019, using rigorous data collection and analysis 

methods. Through examining various factors such as 

birth weight, gestational age, mode of delivery, and 

causes of neonatal admissions and deaths, the study 

sought to identify significant associations and trends that 

could inform future neonatal care improvements and 

strategies to reduce mortality rates. 

 

RESULTS 

During 2019; 11790 live births took place at AL-

Yarmouk Teaching Hospital, males (5911 (50.1%)) were 

slightly higher than females (5879) with a male to female 

ratio of nearly 1:1. Neonates who needed admission to 

the NCU were 1680; 927 males and 753 females with a 

male to female ratio of 1.2:1 (Table 1), 430 neonates 

died and the neonatal mortality rate was 36.5/1000 live 

birth. The gestational age (in weeks) of the studied 

neonates revealed that 49.2% were between 28-36 weeks 

(Table 1), the birth weight was below 2500 grams in 

38% of the admitted neonates (Table 1) and the duration 

of admission was 7 days for 89.3% of the admitted 

(Table 1). Regarding their mother's age; it was found that 

80.6% of the mothers were between 20-34 years (Table 

1), nearly all the admitted neonates were singleton (Table 

1), and 56.5% of them were delivered by CS (Table 1). 

 

Table 1: Characteristics of the studied neonates. 

Variables No. % 

Gender   

Males 927 55.2 

Females 753 44.8 

Gestational age (in weeks)   

<28 64 3.8 

28-36 827 49.2 

37-42 789 47.0 

Birth weight (in grams)   

<1000 68 4.1 

1000-1499 158 9.4 

1500-2499 412 24.5 

≥2500 1042 62.0 

Duration of admission (in days)   
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≤ 7 1476 89.3 

8-28 176 10.7 

Age of the mothers (in years)   

<20 118 7.0 

20-34 1353 80.6 

≥ 35 209 12.4 

Number of fetuses   

Singleton 1627 96.8 

Multiple 53 3.2 

Mode of delivery   

NVD 731 43.5 

CS 949 56.5 

 

On reviewing the causes of admission to the NCU; it was 

found that RDS was on the top of the list as seen in 

40.8% of the admitted neonates followed by admission 

for observing hypoglycemia in 30.1% and the least was 

for birth asphyxia 2.1% and sepsis 1.4% (Table 2). 

 

Table 2: Distribution of admissions by cause of 

admission. 

Causes of admission No. % 

RDS 685 40.8 

Observation of hypoglycemia 505 30.1 

Severe prematurity 191 11.4 

TTN 109 6.5 

Multiple congenital anomalies 86 5.1 

Birth asphyxia 36 2.1 

Sepsis 23 1.4 

Others 45 2.7 

 

On studying the association between gender and cause of 

admission to the NCU; table 3 showed that the 

association was statistically significant (P= 0.03). 

 

 

 

Table 3: The association between causes of admissions and gender. 

Causes of admission 
Males Females 

Total 
P- 

Value No. % No. % 

RDS 399 58.2 286 41.8 685 

0.03* 

Observation of hypoglycemia 265 52.5 240 47.5 505 

Severe prematurity 96 50.3 95 49.7 191 

TTN 55 50.5 54 49.5 109 

Multiple congenital anomalies 42 48.8 44 51.2 86 

Birth asphyxia 23 63.9 13 36.1 36 

Sepsis 14 60.9 9 39.1 23 

Others 33 73.3 12 26.7 45 

*The association was statistically significant (
2
 test= 15.7, DF=7) 

 

Out of the 1680 neonates admitted to the NCU 430 died. 

The neonatal mortality rate was 36.5/1000 live birth. 

Among the deceased neonates; 55.8% were males, 

71.9% were born between 28-36 weeks’ gestation, the 

birth weight of 69.8% of them was less 2500g, 52.6% 

were delivered by CS, and the age of their mothers were 

between 20-34 years in 76.5% of them (Table 4). Most 

of the deceased neonates (90.7%) died within their first 

week of life, the rate of early neonatal death was 

33.1/1000 live birth and the rate of late neonatal death 

rate was 3.4/1000 live birth. Males were more than 

females among both early and late neonatal death (Table 

4). 

 

Table 4: Characteristics of the deceased neonates. 

Variables No. % 

Gender   

Males 240 55.8 

Females 190 44.2 

Gestational age (in weeks)   

<28 51 11.9 

28-36 309 71.9 

37-42 70 16.2 

Birth weight (in grams)   

<1000 53 12.3 

1000-1499 101 23.5 

1500-2499 146 34.0 

≥2500 130 30.2 

Classification of neonatal death   

Early neonatal death ≤ 7 390 90.7 

Late neonatal death 8-28 40 9.3 

Age of the mothers (in years) 39 9.1 
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<20 

20-34 329 76.5 

≥ 35 62 14.4 

Number of fetuses   

Singleton 407 94.7 

Multiple 23 5.3 

Mode of delivery   

NVD 204 47.4 

CS 226 52.6 

 

Regarding causes of deaths; the study revealed that RDS 

was on the top of the list constituting 39.5% of the 

causes of death, followed by Severe prematurity in 

26.3%, Multiple congenital anomalies in 8.8% and death 

because of sepsis were found in 4.9% only (Table 5). On 

studying the factors that might be associated with causes 

of death it was found that the association was statistically 

not significant between causes of deaths and gender 

(P=0.27) (Table 5) and between causes of deaths and 

mode of delivery (P=0.095) (Table 6), yet the association 

was statistically significant between causes of death and 

birth weight of the deceased neonate (P <0.0001) (Table 

7). 

 

Table 5: Causes of death by gender. 

Causes of death 
Males Females Total P- 

Value No. % No. % No. % 

RDS 101 59.4 69 40.6 170 39.5 

0.27* 

Severe prematurity 57 50.4 56 49.6 113 26.3 

Multiple congenital anomalies 38 48.1 41 51.9 79 18.4 

Birth asphyxia 15 65.2 8 34.8 23 5.3 

Sepsis 13 61.9 8 38.1 21 4.9 

Others 16 66.7 8 33.3 24 5.6 

*The association was statistically not significant (
2
 test= 6.4, DF=5). 

 

Table 6: causes of death according to the mode of delivery. 

Causes of death 
NVD CS 

Total 
P- 

value No. % No. % 

RDS 71 41.8 99 58.2 170 

0.095* 

Severe prematurity 66 58.4 47 41.6 113 

Multiple congenital anomalies 37 46.8 42 53.2 79 

Birth asphyxia 8 34.8 15 65.2 23 

Sepsis 11 52.4 10 47.6 21 

Others 11 45.8 13 54.2 24 

*The association was statistically not significant (
2
 test= 9.37, DF=5) 

 

Table 7: causes of death according to birth weight. 

Causes of death 

Birth weight in grams 
Total 

No. 

 

P-value 
< 2500 ≥2500 

No. % No. % 

RDS 118 69.4 52 30.6 170 

<0.0001* 

Severe prematurity 109 96.5 4 3.5 113 

Multiple congenital anomalies 42 53.2 37 46.8 79 

Birth asphyxia 5 21.7 18 78.3 23 

Sepsis 16 76.2 5 23.8 21 

Others 10 41.7 14 58.3 24 

*The association was statistically significant (
2
 test= 83.1, DF=5) 

 

Regarding stillborn during the study period, 178 babies 

were stillborn 50.6% were females. The stillbirth rate 

was estimated to be 14.9/1000 total birth and the 

perinatal death rate was 47.5/1000 total births. Because 

of missing information nine stillborn fetuses were 

excluded from analysis regarding gestational age and 

mode of delivery. Among the remaining 169 stillborn 

fetuses, 71.9% of them were delivered between 28-36 

weeks’ gestation and 51.5% were delivered by CS. 

(Table 8), the association was statistically not significant 

between gestational age and gender (P value=0.15) 

(Table 9), and between mode of delivery and gender (P 

value=0.95) (Table 10). 
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Table 8: Characteristics of the stillborn. 

Variables No. % 

Gender   

Males 88 49.4 

Females 90 50.6 

Gestational age (in weeks)*   

<28 9 11.9 

28-36 120 71.9 

37-42 40 16.2 

Mode of delivery* 87 

82 

51.5 

48.5 CS NVD 

*The data of nine stillborn were missing. 

 

Table 9: stillbirths according to gestational age and gender. 

Gestational Age 
Males Females Total 

P-value 
No. % No. % No. 

<28 2 22.2 7 77.8 9 

0.15** 28-36 57 47.5 63 52.5 120 

37-42 23 57.5 17 42.5 40 

Total 82 48.5 87 51.5 169*  

*Total number of stillbirths was 178, data were missing for 9 

** The association was statistically not significant (
2
 test= 3.833, DF=2) 

 

Table 10: Stillbirths according to the mode of delivery and gender. 

Mode of 

delivery 

Males Females Total P- 

value No. % No. % No. % 

CS 42 48.3 45 51.7 87 51.5 
0.95* 

NVD 40 48.8 42 51.2 82 48.5 

Total 82 48.5 87 51.5 169 100  

*The association was statistically not significant (
2
 test= 0.004, DF=1) 

 

DISCUSSION 

The study conducted at AL-Yarmouk Teaching Hospital 

in 2019 highlighted a significant public health issue with 

perinatal deaths in Iraq, presenting a higher mortality rate 

compared to neighboring countries such as Jordan and 

Iran. The perinatal mortality rate was reported at 

47.5/1000 total births, with the neonatal death rate at 

36.5/1000 live births and the early neonatal death rate at 

33.1/1000 live births. These figures notably exceed those 

reported in Jordan (14.9/1000 live births)
[17]

 and Iran 

(10/1000 births during 2015)
[18]

, suggesting the impact of 

Iraq's challenging political and economic conditions on 

maternal and child health services. The study also 

revealed a male predominance in neonatal deaths, 

consistent with findings from other regions, such as 

Cuiabá/Brazil, where 61.0% of perinatal deaths were 

males
[19]

, and urban Pakistan, reporting 46.8% of 

perinatal deaths as males.
[20]

 This suggests a broader 

trend of higher vulnerability among male neonates. A 

critical factor identified in the study is gestational age, 

with 71.9% of the deceased neonates delivered between 

28-36 weeks. This aligns with similar findings in studies 

from Bangladesh
[21]

 and Brazil
[19]

, highlighting 

premature neonates' increased risk of mortality. 

Additionally, low birth weight (<2500 grams) was 

prevalent in 69.8% of the deceased neonates, 

underscoring the established correlation between low 

birth weight and elevated neonatal mortality risks.
[22,23]

 

The analysis of early neonatal deaths revealed that 90.7% 

occurred within this study, paralleling other studies but 

indicating a higher percentage than observed in 

Bangladesh
[21]

 and Brazil.
[19]

 The study found no 

significant association between perinatal mortality and 

mode of delivery, a conclusion supported by research 

from Al-Ramadi Maternity and Children’s Hospital in 

Iraq
[22]

, suggesting that factors beyond the mode of 

delivery contribute to mortality rates. Respiratory 

Distress Syndrome (RDS) emerged as the leading cause 

of neonatal deaths, a finding echoed in studies from 

Basrah Central Hospitals
[23]

 and Mobini Hospital of 

Sabzevar/Iran
[24]

, indicating the critical need for targeted 

interventions to address this condition. The burden of 

stillbirth was also a focal point, with a rate of 14.9/1000 

total births, notably higher than rates reported in 

Jordan
[25]

 and Iran
[26]

, reflecting the adverse effects of 

Iraq's socio-political instability on prenatal and 

intrapartum care quality. The study's stillbirth analysis, 

limited by data registration issues, emphasized the 

gestational period's role, with a significant number of 

stillbirths occurring prematurely between 28-36 weeks of 

gestation, aligning with global trends that correlate 

increased stillbirth rates with decreasing gestational 

age.
[25,26]

 This study underscores the profound impact of 

Iraq's ongoing challenges on its healthcare system, 

particularly in maternal and neonatal care, highlighting 

the urgent need for comprehensive health system 
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reforms. Addressing the root causes of high perinatal and 

neonatal mortality rates requires not only improvements 

in healthcare delivery and accessibility but also broader 

socio-political stability and economic development. 

 

CONCLUSION 

Perinatal mortality rate at AL-Yarmouk Teaching 

Hospital was 47.5/1000 births, including 36.5/1000 live 

births, 33.1/1000 live births for early neonatal death, and 

14.9/1000 total births for stillbirth. Major causes of 

perinatal fatalities were RDS, extreme prematurity, 

numerous congenital abnormalities, birth asphyxia, and 

sepsis. Low birth weight substantially predicted 

mortality. Causes of death were not significantly 

associated with gender, method of delivery, gestational 

age, or mother age. 
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