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Abstract: This research aims to study mortality rates and identify the direct causes of neonatal
deaths among newborns at Benghazi Pediatric Hospital. A descriptive case series study was con-
ducted during 2015. Data included; birth weight, gender, residency, duration of hospital stay, age of
neonates at death, and causes of death. Out of 1610 neonatal admissions reviewed, the total number
of deaths was 122 during 2015. The data focused on death certificates of neonates and showed that
the male gender was predominant (62.3 %). Most of them had a birth weight ranged between 2-2.9
Kg. Approximately 52 % of neonatal deaths in one day were of newborns <1 week old, and 54%
were full-term newborns. The most frequent direct single cause of death in neonates was prema-
turity, then neonatal sepsis and congenital heart disease respectively. The study concluded that the
most frequent causes of infant mortality related deaths were prematurity then neonatal sepsis. Fur-
thermore, future research is recommended, and the calculation of early and late neonatal mortality

rate with the availability of total live births.
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INTRODUCTION

The neonatal period (an infant in the first 28
days after birth) is a highly vulnerable period
of life when a neonate may develop certain
serious problems which lead to death (Babaei
& Dehghan, 2018; Kumar, Mundhra, Jain, &
Jain, 2019; Weldearegawi et al., 2015). Neo-
natal mortality is highest in the first 24 hours
of life and accounts for 65% of infant mortal-
ity (Babaei & Dehghan, 2018). The neonatal
mortality rate is the number of neonates dy-
ing before reaching 28 days of age, per 1,000
live births in a given year (Babaei &
Dehghan, 2018; Kalita, Kalita, Dutta, &
Sharma, 2019). A World Health Organization
(WHO) report stated that worldwide neonatal
mortality rates decreased from 36 deaths per
1,000 live births in 1990 to 19 cases per
1,000 live births in 2015, which indicates that
the neonatal mortality rate has fallen by 45 to
47% during these years. Whereas according
to the latest statistics released by the United

Nations Children's Fund (UNICEF), 2.6 mil-
lion children died in the first month of life in
2016 — approximately 7,000 newborn deaths
every day — most of which occurred in the
first week, with about 1 million dying on the
first day and close to 1 million dying within
the next six days(Kliegman, 2016). For every
baby who dies in the first week after birth, an-
other is born dead (fetal deaths or stillbirths).
Causes and determinants of neonatal deaths
and stillbirths differ from those causing and
contributing to post-neonatal and child deaths.
Neonatal deaths and stillbirths stem from poor
maternal health, inadequate care during preg-
nancy, poor management of complications dur-
ing pregnancy and delivery, poor hygiene dur-
ing delivery and the first critical hours after
birth, and lack of newborn care. Health workers
at the primary and secondary level of care often
lack the skills to meet the needs of newborn in-
fants, since the recognition of opportunity is
only just emerging globally, and their experi-
ence in this area is therefore limited. Over the
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last two decades, infant and child survival
has remained a top global priority. 7.6 mil-
lion children die each year from preventable
causes worldwide, and of these, about 40%
die in the neonatal period (Aleshina &
Redmond, 2005; Bairoliya & Fink, 2018).
The majority of the neonatal deaths took
place in impoverished countries where the
neonatal care standard is below the desired
level. Under-five mortality is declining at a
rate of around three percent, yet the reduction
in the neonatal mortality rate (2.1% per year)
lags behind the rate of reduction among older
ages. As infant mortality is the most sensitive
indicator of population health, a high infant
mortality rate (IMR) reflects the presence of
unfavorable social, economic, and environ-
mental conditions during the first year of life
(Kumar et al., 2019; Weldearegawi et al.,
2015).

Furthermore, the neonatal outcome is an im-
portant indicator of obstetrics and health care,
as it has a significant role in providing the in-
formation needed to improve the health status
of pregnant women, and newborns (Babaei &
Dehghan, 2018). Five leading causes of in-
fant death: the United States, 2010-2017
were congenital malformations, short gesta-
tion, low birth weight, maternal complica-
tions of pregnancy, sudden infant death syn-
drome, and accidents (unintentional injuries)
(Ely & Driscoll, 2019; He, Akil, Aker,
Hwang, & Ahmad, 2015)Globally, the leading
causes of death are estimated to be preterm
birth (28%), severe infections (26%), asphyxia
(23%), and congenital anomalies (7%).

Advances in perinatal and neonatal care have
significantly reduced neonatal mortality rates
and have benefited preterm infants admitted to
neonatal intensive care units (NICU) in the last
decades. The survival and health of newborn
babies are a critical part of the push towards
lower child mortality in the Millennium Devel-
opment Goal 4 and 5. The aim of the United
Nations’ Millennium Development Goal
(MDG4 and MDG?5) is to reduce newborn mor-

tality in every country to 12 or fewer deaths per
1,000 live births, and to reduce under-five mor-
tality in every country to 25 or fewer deaths per
1,000 live births (D" The neonatal outcome is
an important indicator of obstetrics and health
care. It has a significate role in providing the
information needed to improve the health status
of pregnant women, and newborns ‘" Neona-
tal mortality rate (NMR) differs from the peri-
natal mortality rate in that it focuses only on
deaths among live births and covers an extend-
ed period after birth. Early neonatal deaths (ne-
onatal deaths in the first week of life) are more
closely associated with pregnancy-related fac-
tors and maternal health, whereas late neonatal
deaths (neonatal deaths 7-28™ day of life) are
associated more with factors in the newborn’s
environment.

Common causes of neonatal mortality

1. Prematurity: Premature infants come ear-
ly into the world, and they are born fragile,
small, and weighing less than full term in-
fants. Many of the babies who survive face
greater risks of significant health problems
and disability throughout their lives (Le.
learning disabilities, visual and hearing
problems, chronic lung disease and other
long-term diseases).

2. Neonatal infections: Neonatal infections
are a major cause of death worldwide. It is
estimated that approximately 4 million
deaths occur annually in developing coun-
tries in the neonatal period.

3. Birth Asphyxia: It is estimated that in de-
veloping countries, asphyxia causes around
seven deaths per 1000 births, whereas in
developed countries, this proportion is less
than one death per 1000 births .

4. Respiratory Distress Syndrome (RDS) or
Hyaline Membrane Disease (HMD): RDS
is one of the most common causes of neo-
natal respiratory failure. According to the
National Neonatal Perinatal Database 2003,
HMD was found to affect 1.2% of total live
births and contributed to 13.5% of total ne-
onatal deaths.
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5. Congenital anomalies: Congenital mal-
formation such as congenital heart diseases
and metabolic disorders are common causes
of infant mortality.

As birth and death are the two most important
events in life, any person has legal existence
between the recorded timings of those two
events. In addition to the legal importance of
recording births and deaths, there is im-
portance relevant to vital basic data about the
population group. Any planned activity in
concern to the population, including health
care needs, such statistical information col-
lected from the registration of births and
deaths. Also, the magnitude of specific dis-
eases can be assessed using registered deaths
relevant to diseases listed in medical certifi-
cations of death. This makes the registration
of deaths of paramount importance epidemio-
logically (Kotabagi, Chaturvedi, & Banerjee,
2004). In an effort to reduce infant and child
mortality, massive investment has been made
to improve access to health-care, nutrition,
hygiene and sanitation, and promote exclu-
sive breastfeeding. As a result, world regions
have shown reductions in IMR and under-
five mortality rates. However, these
achievements are challenged by disparities
that persist among regions and within coun-
tries (Kumar et al., 2019). Therefore, this pa-
per aimed to study mortality in newborns and
identify the direct causes of neonatal deaths
to achieve the goal of reducing neonatal
deaths via policy efforts to promote infant
health and under-five children in Benghazi —
Libya.

Objectives of the study: To study mortality
and identify the direct causes of neonatal
deaths among newborn babies.

MATERIALS AND METHOD

Design, sample size, and settings of the
study: A descriptive case series hospital-
based study was conducted from registration
files in the neonatal intensive care unit and

death certificates in the statistical department
in Benghazi Pediatric Hospital.

Study duration and variables of the study:
The study was conducted during the period
between January and December 2015. Out of
1610 newborn babies admitted to neonatal in-
tensive care in Benghazi Pediatric Hospital in
the year (2015), the total number of deaths
was 122. The study’s focus was on death cer-
tificates. Variables studied include the fol-
lowing; birth weight, gender, residency, date
of hospital admission, duration of stay in the
hospital, age of neonates at death, and causes
of death.

Ethical Considerations: Verbal consent was
taken from the head of the Intensive Care
Unit and the head of the Statistical Depart-
ment at Benghazi Pediatric Hospital (Teach-
ing Hospital). Confidentiality of data was
guaranteed.

Statistical methods: Statistical analysis of
study results was performed by the applica-
tion of the statistical package social science
software version 17 (SPSS). Data was col-
lected, analyzed, and expressed as frequency
distributions and then computed in percent-
ages in tables and figures. Simple descriptive
statistical parameters such as ratio, mean,
standard deviation, minimum, and maximum
were done. For categorical variables, a chi-
square test was applied to test for association.
A P-value of less than 0.05 was considered
statistically significant in all statistical anal-
yses.
RESULTS

Out of 1610 neonatal admissions reviewed,
the total number of deaths at Benghazi Pedi-
atric Hospital was 122 (7.5%) of total neona-
tal admissions to the hospital during the year
2015. The male and female represent 62.3%
and 37.7% respectively. The male to female
ratio M:F=1.7:1.The vast majority of neona-
tal mortality cases 91.8%, were residing in
Benghazi, whereas the minority 8.2%, were
from outside Benghazi.
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The minimum birth weight of neonate mor-
tality was 0.7 mg, and the maximum was
4.7kg. Whereas the mean birth weight was
2.63 and the standard deviation of birth
weight 0.821. Neonatal mortality according
to hospital stay was classified into four cate-
gories as following: Stay at the hospital from
0-1 week (78%), more than 1week - 2 weeks
(13.1%), more than 2 weeks -3 weeks (2.6%)
and stay at the hospital more than 3 weeks
was (6.1%). Regarding the distribution of
newborn mortality according to maturity,
there were full-term case in more than half of
newborns (54.1%), (21.3%) were preterm,
and data was missing in (24.5%) of newborn
mortality cases.

Table (1): Descriptive statistic birth weight of neo-
nate mortality in the Neonatal Intensive Care Unit at
Benghazi Pediatric Hospital.

Birth weight Number %

0.7 - 0.9 mg 2 1.6
1- 1.9kg 21 17.2
2- 29kg 42 34.4
3- 39kg 32 26.2

4 kg or more 5 4.0
Missed 20 16.4

Total 102 100

ol Mean =2.63
Std. Dev. =0.821
_ N=122
1
Weight

Figure (1): Distribution of mortality among newborn
babies according to birth weight.

Table (2): Distribution of age of neonate mortality at
Benghazi Pediatric Hospital.

Characteris- Details of age No. %
tics/Parameters
One day-<lweek 63 51.6%
Death according Iweek-<2weeks 20 16.39%
to age 2weeks-<3weeks 19 15.57%
3weeks-1month 18 14.7%

Table (3): The causes of admission of newborns to
Benghazi Pediatric Hospital.

Diagnosis at admis- Frequency %
sion

Jaundice 550 34.16
Neonatal sepsis 240 14.9
Respiratory diseas- 234 14.5
es

Prematurity (Birth 263 16.3
weight < =24 Kg

)

o Convulsion 77 4.8
Admission  congenital  heart 52 3.2
Causes diseases

Multiple congeni- 38 2.4
tal anomaly

Birth asphyxia 25 1.6
Meningitis 41 2.5
Insulin  dependent 35 2.2
diabetes

Others 45 2.8
Total admissions 1610 100

The above table shows the diseases or morbid
conditions which either resulted in a direct
cause of death or contributed to death.

Table (4): Causes of death of newborns.

Causes of death Number %
Congenital heart diseases 16 13.11
Neonatal sepsis 23 18.85
Respiratory disorders* (respirato- 27 22.13
ry distress syndrome, pneumotho-

rax, aspiration pneumonia)

Prematurity 32 26.23
Multiple congenital anomaly 14 11.48
Birth asphyxia 4 3.30
Metabolic disorders 2 1.64
Renal impairment 1 0.82
Bleeding disorders 1 0.82
Necrotizing enterocolitis (NEC) 2 1.64
Total 122 100%
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Among respiratory disorders, there were
(Respiratory distress syndrome in fifteen ne-
onates, six neonates had Pneumothorax,
Brnchopneumia & Aspiration pneumonia in
five & one neonate had Muconium aspira-
tion). The other causes that contributed to
death included one case of dehydration, one
case of intestinal obstruction, two cases died
due to disseminated intravascular coagula-
tion, and two had Neuroblastoma. Multiple
causes of death and cardiopulmonary arrest
were mentioned on 37 (30%) death certifi-
cates of newborns.

Table (6): Cross-tabulation of neonatal sepsis and
congenital heart diseases’ related mortality distribu-
tion according to gender.

Gender Neonatal sepsis Total
Number of Number
effected of free
from dis-
ease
Male 18 58 76 (100%)
Female 5 41 46 (100%)
Total 23 99 122(100%)

Pearson Chi square =3.076, df=1, P value=10.079
(non-statistically significant).

Gender Congenital heart disease ~ Total
Number of Number
effected of free
from dis-
ease
Male 11 41 52(42.6%)
Female 5 65 70(57.3%)
Total 16 106 122(100%)

Pearson Chi square = 0. 327, df=1, P value =0.568
(non-significant because, p value higher than 0.05. No
statistical significant difference was observed.

None of the neonates’ mortality due to sepsis or due to
congenital heart diseases was related with gender, ei-
ther male or female.

DISSCUSSION

Out of 1610 neonatal admissions to the
Benghazi Children Hospital during 2015,
there were 122 neonatal deaths (7.5%). The
remaining 1488 (92.4%) neonates were dis-
charged after improvement. In this study, the
male gender was predominant. Nearly 52 %
occurred in the first week of life (early neo-

natal death at one day - <1 week). These re-
sults are similar to the data reported by Fituri
et al. 2014-2016, which recorded 28930
newborn babies admitted to the neonatal in-
tensive care unit. In the Tripoli medical cen-
ter, reported neonatal deaths were at 3.2%,
and the neonatal mortality rate (NMR) calcu-
lated was 10.1/1000, where 250 of the babies
died in the neonatal period, and 38 babies
died in the post-neonatal period. 65.3% of
the neonatal deaths occurred in the first week
of life, while 21.5% died in the late neonatal
period (Sherlala, Sabei, & Fituri, 2017).
Likewise, a study conducted by Minyahil
(2014) showed that most neonatal deaths oc-
cur in the 1°' week of life (Woldu et al.,
2014).

In this study, more than half of the deaths
were full-term babies (54%). Most of them
had a birth weight ranged between 2 -2.9 Kg
and 3- 3.9 Kg. A limited number of babies
were below 2.5Kg. Regarding the maturity of
newborns with neonatal deaths, a fair amount
of data was missing, nearly 25% of the sam-
ple size (not written in the medical records
whether the babies were delivered full-term
or premature). This makes an error in the
findings that affects the results. The neonatal
deaths in full-term babies with normal weight
in this study were explained based on missing
data, and these results were inconsistent with
the literature.

The present study demonstrated that the vast
majority of the neonates died in the first
week of life compared with other studies
(Bashir M. et al. 2018; Gebremedhin, Berhe,
& Gebrekirstos, 2016; Warren & Anderson,
2009)

The common causes of admission to the ICU
at Benghazi Children Hospital were Jaundice
followed by prematurity. Whereas Rakesh’s
study in 2019 revealed that neonatal jaundice,
birth asphyxia, and sepsis are the most com-
mon causes of admission (Kumar et al.,
2019). Another study conducted by Homa
and his colleagues in Kermanshah in Iran

© 2020 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 35 (4): 287-296, 2020

2014-2016 found that understanding the
causes of death in neonatal intensive care
units and the modifiable factors associated
with death could possibly reduce infant mor-
tality. It is necessary to identify the causes of
mortality in each country or country regions
in order to minimize it. The study also
demonstrated that the most common causes
of neonatal death were prematurity (gesta-
tional age below 37 weeks), and its related
complications, for example, respiratory dis-
tress syndrome and sepsis. The highest death
rate occurred in the first week of birth and
during the night shift. Also, the highest num-
ber of infant deaths was of boys, and lowest
number was of those resuscitated in the de-
livery room. Considering the high prevalence
of neonatal mortality with lower gestational
age, more care in preventing preterm deliv-
ery, as the most important cause of neonatal
mortality, can be of particular importance in
reducing neonatal mortality (Babaei &
Dehghan, 2018).

Another similar study in Misurata - Libya re-
ported that the infant mortality rate and neo-
natal mortality rate, which plays an important
role in health planning and neonatal outcome,
is a major indicator of obstetrics and health
care, where it has an important role in provid-
ing the information needed to improve the
health status of pregnant women and new-
borns (Bashir et al. 2014).

The missed data can lead to errors in the re-
sults.(Angus, Linde-Zwirble, = Clermont,
Griffin, & Clark, 2001). The study findings
indicated that the most frequent direct single
cause of death in neonates was prematurity
(26.2%), then neonatal sepsis, and congenital
heart disease (18.8% and 13.1%) respective-
ly. Also, a multiple congenital anomaly was
on (11.4 %) of death certificates and cardio-
pulmonary arrest was mentioned on 37 of the
death certificates of newborns.

Another study in Egypt in 2000 showed that
prematurity was the primary cause of death in

Egyptian neonates, while the WHO estimates
gave infections, including tetanus, as the
main cause (Campbell et al., 2004).

A retrospective study was conducted by
Dulal ef al. in Tezpur- India the finding were
a decreasing trend of neonatal mortality rates
(NMR) in Tezpur. Birth asphyxia, low birth
weight, and sepsis are the leading causes of
neonatal mortality. This neonatal mortality
can be brought down by providing adequate
antenatal care, improving maternal nutritional
status, close monitoring of fetal wellbeing in
pregnancy, the timely intervention of deliv-
ery, good neonatal resuscitation care, and
early referral of sick newborns to neonatal in-
tensive care units (Kalita et al., 2019).

While, a study in Jimma-Ethiopia also repre-
sented the major factors that affect the sur-
vival time of preterm were prenatal Asphyx-
ia, Sepsis, Hyaline membrane disease, jaun-
dice, gestational age, temperature, and respir-
atory distress syndrome for time to death of
premature infants. Furthermore, a previous
study found the same findings (Wang et al.,
2013; Wesenu, Kulkarni, & Tilahun, 2017).
A previous study reported that with advances
in diagnostic and treatment modalities as well
as government initiatives to decrease neona-
tal mortality, significant achievements have
been made. Common causes of mortality
were birth asphyxia, sepsis, and prematurity
(Kumar et al., 2019).

Furthermore, (Jain et al., 2019) performed a
study that reported that the causes of neonatal
deaths were prematurity-related complica-
tions followed by intrapartum-related events.
Birth asphyxia and sepsis accounted for most
neonatal deaths, 80% of which are preventa-
ble with simple interventions. Understanding
the cause and timing of neonatal deaths is
critical for forming public health policies tar-
geted at reduce the neonatal mortality rate
(Jain et al., 2019).

Whereas a Tripoli-Libya study recorded that
prematurity and its complications were the
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main cause of death (Sherlala et al., 2017).
Similarly, deaths due to respiratory distress
syndrome were common in preterm and male
neonates (Iyer, Naveen, Suma, Kumarguru, &
Sweta, 2018). Finally, a study in Indonesia
found that hyaline membrane disease, neona-
tal infection, and prematurity are responsible
for high morbidity and mortality rates among
neonates (Sastroasmoro, 1998). In addition,
the current study showed that the M:F ratio
was 1.7:1. However, the association between
congenital heart disease, neonatal sepsis, and
gender in deceased newborns was insignifi-
cant (No statistically significant difference
was observed). The common cause of neona-
tal admission to Benghazi Pediatric Hospital
was Jaundice, followed by respiratory disor-
ders and neonatal sepsis. These findings are
in agreement with the respiratory disorders
reported in literature, as neonatal sepsis is the
most frequent cause of admission for neona-
tal intensive care in both term and preterm
(Ezeh, 2017; Goldenberg, Culhane, lams, &
Romero, 2008; Kliegman, 2016; Moise,
2018 ; Amorim, et al, 2018).

Limitation of the study: The data collected
in this study only reflected a percentage of
Benghazi Pediatric Hospital cases and not all
cities in the country. The results may lack
generalizability due to the short period of
time at which the study was conducted. Im-
portant missing information not recorded in
medical records was significant in some vari-
ables such as mothers’ age, parity, and ma-
ternal complications. Also important data for
the neonates were missing such as birth
weight and maturity. Therefore, lack of in-
formation on the death certificates creates er-
rors. Unfortunately, with regard to the total
live births in 2015, no data was collected due
to legal issues. Consequently, the neonatal
mortality rate could not be calculated.

CONCLUSION

Based on the current study’s results, the male
gender was predominant. The vast majority

of neonatal mortalities were admitted to the
Hospital from Benghazi city. Most newborns
had a normal delivery. Few newborns were
delivered by caesarean section. There were
122 neonatal deaths, where nearly half of
them died before the first week, which is a
warning sign for health services. Most new-
borns stay in hospital from one to ten days.
Also, the current study concluded that the
most frequent causes of neonatal-related
deaths were prematurity, then neonatal sep-
sis, and congenital heart disease. Also, multi-
ple congenital anomalies were recorded on
death certificates. In addition, among multi-
ple causes of death, cardiopulmonary arrest
was mentioned on newborns’ death certifi-
cates.
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